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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBHAsSeTCS OAHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHMsl, TaK KaK OOECIEYMBAET BO3MOXKHOCTb W3Y4YEHUS JUCLUIUIMH E€CTECTBEHHO-
HAay4YHOM HANpaBJICHHOCTU M MPEAMETOB T'yMaHUTapHOro Hukia. IIockosibKy jormueckoe
MBILLUIEHHE, (POPMUPYEMOE TIPU U3YUYEHUU O0YUaIOLIMMUCS MOHATUMHBIX OCHOB T'€OMETPUH,
IOpU JI0Ka3aTEeJIbCTBE TEOPEM M IOCTPOCHUU IIEMOYKM JIOTUYECKUX YTBEPKICHUN IpU
pEIIEHNHM TEOMETPUYECKUX 3a/lad, YMEHUE BBIABUIATb U OINPOBEPraTh THUIIOTE3bI
HEIOCPEJICTBEHHO HCIOJIB3YIOTCS NpPH PEIICHUH 3aad4 €CTECTBEHHO-HAyYHOI'O LMKJIA, B
YaCTHOCTH (PU3UUECKHX 3a]ad.

Ilenb ocBOeHUs MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriiyoJéHHOM YpOBHE —
pa3BUTHE MHAMBHUIYAIBHBIX CHOCOOHOCTEM OOYYarOIIMXCS NMPU MU3yUYEHUU FEOMETPUH, Kak
COCTaBIISIONIECH TpenaMeTHoM obmactu «Matemaruka U nHpopMaTuka» yepe3 obecriedeHune
BO3MOKHOCTH ITPUOOPETEHUS U UCIIOJIB30BAHMS 00JIee MIyOOKUX T€OMETPUUECKUX 3HAHUI U
NEUCTBUM,  CHEeUU(PHUYHBIX  TEOMETPHUM, M  HEOOXOJMMBIX  JJII  YCIEUIHOTrO
npo(heccuoHaNIbHOr0 00pa30BaHNs, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMaTHKU.

[IpuoputeTHbIMM  3aadyaMM  Kypca TE€OMETpUHM Ha  YIUIyOJEHHOM  ypOBHE,
PACHIMPSIONIMMH U YCUIUMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacHIMpeHHe TMPEACTABICHUS O TE€OMETPUM Kak 4YacTH MHPOBOM KYyJIbTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE MPEACTABICHUS O NPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEHIIMX
MAaTE€MaTHYECKNX MOJEIAX, MO3BOJIAIOIMIMX ONMCBIBAaTh M H3y4yaTb pA3HbIE SIBICHUS
OKPYXAaIOIIEr0o MHpa, 3HAHME MOHATHUMHOrO ammapara mno pasjaeny «CrepeoMeTpusi»
y4eOHOTO Kypca reOMETPHH;

(opMupoBaHHE YMEHHS BIAJAETh OCHOBHBIMU TOHSATUSMU O MPOCTPAHCTBEHHBIX
¢durypax 1 uX OCHOBHbIMH CBOICTBaMH, 3HaHUE T€OpeM, POPMYJ U YMEHHUE UX MPUMEHSTH,
YMEHUS JJOKA3bIBATh TEOPEMbBI U HAXOJIUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

(dopMHpOBaHHWE YMEHHMs paclo3HaBaThb HA uYepTekKaxX, MOJEISAX U B pPEaJbHOM MUPE
MHOTOIPAHHMKH U TEJIa BPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(opMupoBaHHE  TOHMMAHUS  BO3MOXKHOCTH  AKCHOMAaTHMYECKOTO  MOCTPOEHUS
MaTeMaTHYECKUX TeOpUi, GOpMUpPOBAHUE TOHUMAHMS POJIM aKCUOMATHKHU MPHU MPOBEICHUN
pacCyXJIeHUN;

(dopMHpOBaHKE YMEHHUS BIAJETh METOAAMHU JOKAa3aTeIbCTB U aITOPUTMOB PEIICHHS,
YMEHUS UX MPUMEHATH, NPOBOJUTH JIOKA3ATEJIbHBIE PACCYXKACHUS B XOAE PELICHUS
CTEpPEOMETPUYECKUX 3a7ad U 33Jad C MPAKTHUYECKUM COJep)KaHueM, (OopMUpOBaHUE
MPEACTABICHUS] O HEOOXOJMMOCTH JI0KA3aTeNbCTB MPU OOOCHOBAHMU MAaTEMAaTUYECKHX
YTBEPKJICHUM U POJIM aKCUOMATUKH B POBEJICHUU JEAYKTUBHBIX PACCYXKICHUM;

pPa3BUTHE W COBEPIIECHCTBOBAHWE HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi, MO3HABaTEIbHOM aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUN, KPUTUIHOCTHU
MBIIUIEHUS, UHTEpECAa K U3YUEHUIO TEOMETPUN;

dopmupoBanre (YHKIMOHATIBHOW TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUM: YMEHUS
pacno3HaBaTh MPOSIBICHUS T€OMETPUUYECKHX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B



peaNbHBIX JKM3HEHHBIX CHUTYallUSX W TPH M3YYCHUH JPYTHUX YYEOHBIX TMPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM, MOJCIMPOBAHMUS PEAIBHBIX CUTYaILUH,
UCCIIENOBAHUS IOCTPOEHHBIX MOJIENIEN, HHTEPIPETALIMHU TIOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZiepKaTeIbHBIMU JIMHUSAMU ydeOHoro kypca «['eomerpus» B 10-11
Kiaccax SBIAIOTCA: «lIpsMble M IIIOCKOCTH B MPOCTpaHCTBE», « MHOrorpaHHukmn», «Tena
BpallleHUs», «BEKTOpBI 1 KOOPJIMHATHI B MPOCTPAHCTBE, «J[BUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «YMEThb ONEPUPOBATH MOHATUSIMI,
peJieBaHTHBIMHU T€OMETPUU Ha yriyosa€HHOM ypoBHE oOydenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COJIEp>KaTEIbHBIM JIMHUSAM Y4EOHOTO Kypca, a (pOpMHUPOBAHUE JIOTUUECKUX YMEHHM
pacmpezieniieTcss He TOJBKO IO COJAEpXKATeNbHbIM JUHHUSIM, HO W TO ToAaM OOydYeHHs.
Copnepxxanne o00Opa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHS
denepanpbHOM  pabodedt  mporpaMMbl, pacHpeac€éHHbBIM 10  rojgaM  OoOydeHus,
CTPYKTYPUPOBAHO TaKKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIIPOCAM
oOyyaronyecss 00palalich HEOAHOKPATHO. OTO IMO3BOJIIET OPraHU30BaTh OBJAJCHUE
F€OMETPUYECKUMH TIOHSATHUSIMM M HAaBbIKAMHU IIOCIEJOBATEIIbHO M IOCTYINATEIbHO, C
cOOJII0/IEHUEM TTPUHIMIIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO CUCTEMY
reOMETPUUYECKUX NPEJICTaBICHUNA OO0ydJarommxcs, paciupsiss U yrioyonsas e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3U.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3fgath ycioBus s auddepeHunanuu oO0ydeHHs, MOCTPOCHUS WHAWUBUIYAJTbHBIX
oOpa3oBaTeNbHBIX MporpamMmM, OOecleyuTh YriayOnEHHOE M3yYeHUE TEOMETPUM Kak
cocTaBJisifolIel yueOHoro npeamera «MareMaTukay;

HOJTOTOBUTH O0YYAIOIINXCS K MPOJOJKEHUIO U3yUEHUsI MaTEMATHKHU C Y4ETOM BbIOOpa
Oynymeit  mpodeccun,  oOecrneunBas  MPEEMCTBEHHOCTh ~ MEXIy  OOIUM |
npodheCCUOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «I'eomerpusi» Ha yriyOn€HHOM ypoBHE oTBOAMTCS 204
yaca: B 10 kimacce — 102 yaca (3 gaca B Hezento), B 11 kiacce — 102 gaca (3 yaca B HeJeno).



COILEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TNOHATHS CTEpEOMETpPHM. ToOuka, mpsAMas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTie 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHH: AKCHUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHo€e pacnonokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJICIIbHbIC
U CKpeluBaromuecss mnpsmMbsle. [IpusHaku ckpemmBarommxcs npsaMbiX. [lapamiensHOCTB
OPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: NapajuIelIbHbIE INPSMBIE B IPOCTPAHCTBE,
MapaJuIeIbBHOCTh TPEX IPSAMBIX, MAPAUIEIBHOCTh NMPAMOW M IUTOCKOCTH. llapamnensHoe u
LIEHTPaJIbHOE MPOEKTHpOBaHHUe, n3o0paxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapaICIbHOTO
npoektupoBaHus. M3oOpaxenue ¢uryp B HapauieIbHOW MOpPOEKUUU. YTIIBI €
COHAIIPABJICHHBIMU CTOPOHAMU, Yroa MEXAY NpsAMBIMU B IpocTpaHcTBe. llapamienbHOCTD
IUIOCKOCTEH:  IMapajulesIbHblE  IUIOCKOCTH, CBOWCTBA  MAPAJUICIBHBIX  IUIOCKOCTEM.
[Ipocreiiline MPOCTPAHCTBEHHbIE (UTYpbl HA IUIOCKOCTU: TETpa’lp, MHapajUIeNICUIe],
MMOCTPOCHHUE CEYEHHUI.

IleprieHIUKYJISIPHOCTh HPSAMOW UM IUIOCKOCTH: IIEPIICHAMKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IPsAMBIE NapaUICIbHbIE W IEPHEHIUKYJSAPHbIE K INIOCKOCTH, IIPU3HAK
MIEPIICHIUKYJIIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O NPSMOM IEPIEHANKYISIPHOU
III0CKOCTH. OPTOroHaNBHOE MPOEKTHUPOBAHUE. [IepreHINKYISIp U HAKIOHHBIE: PACCTOSHUE
OT TOYKHM JIO0 IUIOCKOCTH, PACCTOSHHE OT MPAMOW A0 IJIOCKOCTH, MPOEKLHsS (PUrypbl Ha
IJIOCKOCTh. [IepneHauKyIsApHOCTh IUJIOCKOCTEH: IPU3HAK MEPHEHAUKYIAPHOCTH ABYX
IWIOCKOCTEN. TeopeMa o TPEX MepHEeHINKYJIIIpax.

Yrael B IPOCTPAHCTBE: YroJ MEXAY MNPAMOM M IUIOCKOCTBIO, JBYTPAHHBIA YIOJI,
JMHEWHBIA YTon ABYTPAHHOrO yriia. TpéXrpaHHbIl W MHOrorpaHsHble yribl. CBOWMCTBa
IUIOCKUX YIJOB MHOrorpasHoro yria. CBolcTBa INIOCKMX M JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buapsl MHOrOrpaHHukoB, pa3BEpPTKa MHOrorpaHHuka. [Ipm3ma: n-yronpHas npusma,
npsiMasi ¥ HaKJIOHHAasg MPU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh Mpu3Mebl. [lapamienenunes,
MPAMOYTOJIbHBIM TNapajulesienune], U ero cBoucrBa. Kpardyaimuve myTH Ha HOBEPXHOCTH
MHOTOrpaHHHKa. Teopema Dunepa. [IpoctpancrBennas teopema Iludaropa. [Tupamuma: n-
yrojbHasi MUpaMujia, MpaBWIbHAs W yceu€HHas nupamujibl. CBoiicTBa pédep M OOKOBBIX
rpaHedl MpaBWIbHOW nupamuibl. lIpaBuiapHbIE MHOTOTpaHHMKH: NpaBUJIbHAs OpU3Ma M
MpaBuJIbHAs MUPAMKJIA, PABUIIbHASI TPEYTOJIbHASI TUpaMUa U MPABUIBHBIA TETPAdIp, KyO.
IIpencrasiienne 0 NpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdAP, JOAECKAdAP U UKOCADP.

Boruncnenue 37€MEHTOB MHOTOTPaHHHMKOB: pE&Opa, auaroHanu, yriasl. [lnomans
OOKOBOW TMOBEPXHOCTU M TOJHOW MOBEPXHOCTH MPAMOW MPU3MBI, IJIOIIAAL OCHOBAHWA,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsSMOM mpu3Mbl. [lnomans GOKOBOW MOBEPXHOCTH U
ITIOBEPXHOCTH ITPABWJIBHOW MMMPAMUBL, TEOPEMA O TUIOIIAAN YCEYEHHON TMPAMHUIBI.



CumMmeTpHst B MPOCTPAHCTBE. DJIEMEHTBl CUMMETPUH MPABHIBHBIX MHOIOTPAaHHUKOB.
CuMmmeTpuss B NPaBWIBHOM MHOIOTPAHHUKE: CHUMMETpUs MHapaulesieNuIela, CUMMETPHUS
IPaBUJIBHBIX IIPU3M, CAMMETPUS IPABUIIBHOW TPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTODP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpbI KOJUIMHEAPHBIE, COHAIIPABJICHHbIE M IMPOTHUBONOJIOKHO HANpPAaBICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOPOB. [[eHCTBHS C BEKTOpPAMM: CIIOKEHHE M BBIUMTAHUE BEKTOPOB, CymMMa
HECKOJIbKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4uciio. CBONMCTBA CIOKEHHS BEKTOPOB.
CpolicTBa YMHOXKEHUsI BEKTOpa Ha uMcio. lloHsTne komIiuiaHapHble BeKTOpbl. lIpu3Hak
KOMIUTAHAPHOCTU TpEX BeKTOpoB. lIpaBmio mapamnenenunena. Teopema O pasnoKeHUH
BEKTOpa MO TPEM HEKOMILUIaHApHBIM BeKTopaM. [IpsmoyronbpHas cucremMa KOOpJIWHAT B
npoctpancTBe. KoopamHatel BekTopa. CBs3pb MeEXAy KOOpAMHAaTaMH BEKTOpAa W
KOOpJIMHATaMHU TOYEK. YTOJI MEXKIy BeKTopaMu. CKaJsIpHOE TPOU3BEICHNUE BEKTOPOB.

11 KUIACC

Tesa Bpamenus

[TonsaTus: UMIMHApPUYECKAs MOBEPXHOCTh, KOHHUYECKAasi IMOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, 00pa3yrolire noBepxHocTel. Tena BpaleHus: HWINHIP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnosnoxkenue chepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh
K chepe. M3o0paxeHnue Ten BpallleHUS Ha TUIOCKOCTH. Pa3BEépTka HMIMHIpA M KOHYCA.
CummeTtpus cdepsl U mapa.

O6BEM. OcHOBHBIE CBOWCTBA 00BEMOB Tell. TeopemMa 00 00BEME MPAMOYTOJIHLHOTO
napasuiesnenuneaa u cieacteus u3 He€. O0BEM MpsIMO M HAKJIOHHOM MPHU3MBI, [UIMHAPA,
nupamMubpl ¥ Konyca. O0BEM 11apa v mapoBOro CerMeHTa.

KomOuHanuu Ten BpalieHHss 1 MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B IWUIMHID,
onucaHHas okojo MHapa. [lepeceuenue cheprl u mapa ¢ miockocTeto. Kacanue mapa u
chepbl MIOCKOCThIO. [lOHSTHE MHOrOrpaHHUKA, OMHCAHHOTO OKOJIO cdephl, cdepsl,
BIMCAaHHON B MHOTOTPAHHUK WJIU TEJIO BPAICHUSI.

[Tnomane MOBEPXHOCTH IMJIMHIIpA, KOHYCA, Tuiomaas chepsl u e€ yacted. [lomobue B
npoctpadcTBe. OTHomeHne OO0OBEMOB, IIIOMIAJACH IMOBEpXHOCTEH MOMOOHBIX (uryp.
[IpeoOpazoBanue nmoaodusi, romoteTHs. Pemienre 3amay Ha MIIOCKOCTH € MCHOJb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHUd MHOTOTPAHHMKOB UM Tl BpAICHUS: CEUEHUS LWJIMHIpA
(mapajuiebHO W TEPHEHJUKYJSIPHO OCH), CEUEHUsI KOHyca (IMapasulesibHble OCHOBAaHHUIO U
MPOXO/IAIINE YepPe3 BEPIINHY), CEUSHUS 11apa, METO/IbI TOCTPOCHUS CEUCHUMN: METO/T CIIE/IOB,
METOJ BHYTPEHHETO MPOCKTUPOBAHUSI, METOJI MEPEHOCA CEKYIIIEH TIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektopelt B mnpoctpanctBe. Omnepanuu HajJ BEeKTOpamMu. BeKTOpHOE yMHOXKEHUE
BeKTOpoB. CBOHCTBa BEKTOPHOTO YMHOXKEHHs. IIpsimoyronbHas cucremMa KOOpPAWHAT B
npoctpaHcTBe. KoopauHatel BekTopa. Pasznoxenue Bekrtopa mo 6Oasucy. KoopaunaTtHo-
BEKTOPHBIM METOJI MPU PEIICHUU T€OMETPUIECKUX 3a1a4.



JBMKEHUSA B IPOCTPAHCTBE

JIBmxenuss mpoctpanctBa. Orobpaxenus. [/[BmwkeHus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBMKCHUU. BUIbI IBMKECHUN: NTAPAJUICIIbHBIA IEPEHOC, LEHTPaJIbHAsA CUMMETPUS,
3epKajbHass CUMMETPHUsI, TTOBOPOT BOKPYT mpsimMoil. IIpeobpazoBanus nmomodus. Ilpsmas u
cdepa Diinepa.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA VYYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

C(OPMUPOBAHHOCTh TPAXAAHCKONW TMO3ULMU O00ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOr0 OOLIECTBA, IPEICTABIEHUE O MATEMAaTUYECKUX OCHOBAaX
(YHKLIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHM, IpOLELyp TPakIaHCKOro OOIIecTBa
(BBIOOPBI, OMPOCHI U JIPYrO€), YMEHUE B3aUMOJEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMHU B
COOTBETCTBHUHM C UX (PYHKIMSIMU U HA3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPa’kIaHCKOW UIEHTUYHOCTH, YBAXKEHUS K MPOILIIOMY
M HACTOSILIEMY PpOCCUHCKOW MAaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHXKEHHSIM
POCCHICKMX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI, UCIOJIb30BAHUE ATHUX
JTOCTUKEHHUH B IPYTUX HayKax, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCNIMTAHHE:

OCO3HaHWE JYXOBHBIX LEHHOCTEH pPOCCHUHCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, JSTUYECKOTO TIIOBEJICHHUS, CBSA3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTHKEHUI HAyKU U JEATENBHOCTBIO YUEHOTO, OCO3HAHME JIMYHOT'O BKJIAJa B
MOCTPOCHUE YCTOHYHUBOIO OYyIIETro;

4) 3cTeTH4ecKoe BOCIMTAHNE:

ACTETUYECKOE  OTHOIIEHHE K MHpY, BKJIIOYas ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pELICHUN, pPacCyXIEHUH, BOCHPUMMYUBOCTH K
MaTeMaTUYECKUM aCleKTaM Pa3IN4HbIX BUJ0B HCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(OPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHYEeCKWe 3HAaHWA B MHTEpecax
310pOBOro M 0€30MmacHOro o0pas3a *U3HHU, OTBETCTBEHHOE OTHOILEHHWE K CBOEMY 370POBBIO
(3mopoBoe mnHTaHWe, COAJAaHCUPOBAHHBIA PEXKUM 3aHATUH U OTIbIXA, pEryJsipHas
¢u3nueckas aKTUBHOCTH), (DU3MUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUAX CIOPTHBHO-
03JI0POBUTEIBHOU JEATEIBHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE LIEHHOCTU TPYIOIIOOUS, MHTEPEC K pa3InyHBIM
chepam mpodecCHOHATBHOM  JESATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€



MPWIOKEHUSAMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccuun wu
peann30BbIBAaTh COOCTBEHHBIC JKM3HEHHBIE IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTH4eCKOMY OO0pa3oBaHUI0O W CcaMOOOpa30BaHUIO Ha NPOTSHKEHUW BCEU KU3HH,
TOTOBHOCTh K AKTUBHOMY YYacTHIO B PCIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOM
HaIpaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, MOHUMAHHUE BJIUSHHUS COIMAIBHO-
SKOHOMMYECKHX TMPOIIECCOB HAa COCTOSHUE MPHUPOJHONM M COLMAIBHOM Cpejbl, OCO3HAHHE
I00aJBbHOTO  XapakTepa OSKOJIOTHYECKMX IMpoOJieM, OpHEHTalus Ha IPUMEHEHHE
MaTeMaTUYeCKNX 3HAHWK I pemieHWs 3a7ad B 00JaCTH OKPYKAIOIMICH Cpeibl,
IJIJAHUPOBAHUE TOCTYNKOB M OIIEHKM WX BO3MOXHBIX MOCIEICTBUU [JII OKPYXKaroIIeH
Cpebl,

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKH M OOIIECTBEHHON MNPAKTUKH, MOHUMAaHME MaTEMaTUYECKOM HayKu Kak
chepbl YeIOBEYECKOM JEATEIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTU JJIsi Pa3BUTHUS
IMBUJIM3ALIMM, OBJIQJICHUE S3BIKOM MATEMAaTUKM M MaTEeMaTH4YeCKON KyJIbTypoll Kak
CpPEJCTBOM IMO3HAHUSI MHUPA, TOTOBHOCTH OCYILECTBIATh MPOCKTHYIO U MCCIIEI0BATEIbCKYIO
NEeATEeIbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble 1ornyeckue AefcTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATUM, OTHOLICHUM MEXIy TNOHATUAMH, (DOpMyIUpOBaTh OMNpeEACiICHUs TOHITHH,
YCTaHaBJIMBATh CYIIECTBEHHBIN MpPHU3HAK KJacCU(UKAIMKA, OCHOBAaHUS Jig OOOOIECHUS U
CpPaBHEHMSI, KpUTEPUHU MPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPA3OBBIBATH CYKIEHUS: YTBEPIAUTEIbHBIC U
OTpUlIATEIbHBIC, EUHUYHBIC, YACTHBIC U 00IIME, YCIOBHBIC,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOpEUUs B pakTax,
JAHHBIX, HAONIONEHUSX U YTBEPXKICHUSX, TMpeajiaraTb KPUTEPUH ISl  BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JieJaTh BBIBOJIbI C MCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U WHIYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUEHHUI IO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO JIOKa3aTeIbCTBA MAaTEMATUUECKUX YTBEPKIACHUN (TIpsIMbIE
1 OT MPOTHUBHOTO), BBICTPAUBATh apryMEHTAIMIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYXKJICHUS U BBHIBOJIHI,

BBIOWpATh CMOCOO pelieHus y4eOHOUW 3amadyu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOojiee MOAXOMAIIMN C Y4ETOM CaMOCTOSITEIBLHO BBIJICICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eHCTBUA:



UCIIONIb30BaTh  BOINPOCHI  KaK  HMCCIEIOBATEIbCKUM  HMHCTPYMEHT  IO3HaHWUS,
dbopMynupoBaTh BOIMPOCHI, (PUKCUPYIOLIUE MTPOTUBOpPEUHE, MpoOJIeMy, YyCTaHABIUBATh
HCKOMOE U JIaHHO€, (POPMHUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOKO TO3UILIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIJIAHUPOBAHHBIA JKCHEPUMEHT, MCCIEIO0BAaHUE IO
YCTaHOBJICHUIO 0COOEHHOCTEW MaTeMaTHYECKOr0 OOBEKTa, SBJICHUS, MPOIECcCa, BHISBICHUIO
3aBUCUMOCTEN MEXly OOBEKTAMH, SBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENIBHO ~ ()OPMYyJIMPOBAaTh  00OOIIEHHMS U  BBIBOABI IO  pe3yibTaTaM
OPOBEAEHHOIO HAOMIONECHUS, MWCCIENI0BaHUsA, OLIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX
pE3yJIbTaTOB, BHIBOJAOB U 00OOLICHMI;

MIPOTHO3MPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKIKE BBIABUTAThH MPEANOI0KEHHUS
0 €ro pa3BUTUHU B HOBBIX yCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJIITH A€(PUINTHI MHPOPMAIMH, JAHHBIX, HEOOXOIUMBIX Uil OTBETAa HA BOIPOC U
JUTSL pelIeHUs 3a]1a4H;

BBIOMpPATh MHGOPMALMI0 W3 HCTOYHUKOB PAa3jJUYHbIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3HPOBAaTh W HWHTEPHPETUPOBATH HUH(MOPMALMIO pPa3IUYHBIX BUIOB U (OpM
IIPE/ICTABIICHMS;

CTPYKTYpUpOBaTh HH(pOpMalMIO, NPEACTaBIsATH €€ B  pa3IUuHbIX Qopmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHUBATh HAJIEKHOCTh HH(POpPMALMU MO CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE HeiCTBUS

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSAMH U ICIISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MTUCHMEHHBIX
TEeKCTaX, JaBaTh IOSCHECHHUS IO XOIy pEHICHHUS 3a7avyd, KOMMEHTHPOBATh TOJyYCHHBIN
pE3yIbTaT;

B X07I¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOI TeMbI, IPOOIEMBI,
perraeMoii 3a/1auu, BbICKa3bIBaTh UJICH, HAllEJICHHBIC HA MIOMCK PEIICHUS, COTIOCTABISATh CBOU
CY)KIEHUSA C CYXICHUSMU JPYTUX YYaCTHUKOB JMajora, OOHApYXHBaTh pa3iudue Hu
CXOJICTBO TIO3UIIHH, B KOPPEKTHOH opme GopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEICTaBIATh PE3yAbTaThl PEIICHUS 3a/a4H, IKCIEPUMEHTA, UCCIICIOBAHMSI, TIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHUS C Yy4€TOM 3ajad Tpe3eHTAlluu |
0COOEHHOCTEH ayAUTOPUH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJISITh IJIaH, QJITOPUTM PEIIEeHUs 33/Ja4, BHIOMpATh CIOCOO pelIeHus: ¢ y4EToM
UMEIOIIUXCA  PECYypCoB M COOCTBEHHBIX  BO3MOXHOCTEHM, apryMEHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MHPOPMALIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJIEKT:



BJIQ/JICTh HABbIKAMU TMO3HABATENbHOM pPEQIEKCHH KaK OCO3HAHHSA COBEPIIAEMBIX
JACHCTBUM W  MBICIUTENBHBIX MPOIECCOB, HX pE3yJNbTaToOB, BIaJAETh CrHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHNUs MaTeMaTUUECKOM 3a1auu;

OPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELIEHUM 33Ja4M, BHOCUTh
KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB, JIaHHBIX, HANJCHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSAM, OOBICHATH NPUYUHBI
JOCTHKEHHSI WIM HEIOCTHIKEHUSl PEe3yJIbTaTOB JEATENbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMMATh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHANBUAYaJIbHOW pPabOTHI
IpU pelIeHUH Y4eOHBIX 3a/1ay, IPUHUMATh L€JIb COBMECTHOM JESATENIbHOCTH, IJIAaHUPOBATh
OpraHM3alMl0 COBMECTHOW padoThl, paclpeaensaTh BHIbI pabOT, JOroBapUBaThCH,
00CyX1aTh MPOIECC U Pe3ybTaT pabOThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B IPYNIOBBIX (popMax padoOThI (00CYykAEHUS, 0OMEH MHEHUI, «MO3TOBbIE
IITYPMBD» U WHBIE), BBITIOIHATH CBOIO YacTh PaOOTHI M KOOPAMHHUPOBATH CBOM JCHCTBHS C
APYTHUMHU 4JI€HaMU KOMaH[bl, OIICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT IO
KpUTEpUAM, CHOPMYJIMPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUS.

HHPEAMETHBIE PE3YJIBTATDBI

K xonny 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHATUSAMHU CTEPEOMETPUH TIPU PEIICHUH 33129
U MIPOBEICHUN MAaTEMaTHUECKUX PacCyKICHU;

e IMPUMEHATb AaKCHUOMBI CTEPEOMETPUM M CIEACTBUS M3 HHUX MpPU PELICHUU
r€OMETPUYECKUX 3a]1aY;

e KJAcCU(pUUUPOBATh B3AUMHOE PACIIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, MIIOCKOCTEN
B IIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMHU C YIJIAMU B IPOCTPAHCTBE: MEXKTY
OPSIMBIMU B TIPOCTPAHCTBE, MEKIY MPSIMON U IIIOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH IOHATUSMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BUABI MHOTOTPAHHHUKOB (MIpH3Ma, MHUpPaMUAA,
OpSIMOYTOJIbHBIN Mapaienenumnes, Kyo);

e KJacCU(pUIUPOBATH MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JIJIsl KJIacCU(UKAIUY;

e CBOOOIHO OMEPHUPOBATH TOHATHUSMH, CBS3AHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
IJI0CKOCTHIO;

e BBINOJHATH MapajuIeNbHOE, LIEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE PUTYD
HAa TUIOCKOCTb, BBIMOJIHATH U300pakeHus! GUTyp Ha MIOCKOCTH;

e CTPOUTH CEUEHUS MHOTOTPAHHUKOB pPa3JIMYHBIMM  METOJAaMH, BBIIOJIHSATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHU3Y;



BBIYMCIIITh IUIOIIAAM TOBEPXHOCTEH MHOIOTPAHHUKOB (MpU3Ma, MNUPAMHUAA),
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOZHO OINEPUPOBATh MOHATUSMU: CUMMETpPUS B IMPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBI;

cBOOO/IHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIUMHU BEKTOPaM U KOOpAMHATAM
B IIPOCTPAHCTBE;

BBIIIOJIHATH JEHCTBHS HAJl BEKTOPAMU;

peniaTe 3aJadd Ha JO0Ka3aTelIbCTBO MATEMATHMYECKUX OTHOIUIEHUN M HAXOXKICHUE
F€OMETPUYECKUX BEJIIMYMH, IPUMEHAS M3BECTHBIE METOABI IIPU  PEIICHHUH
MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO ¥ BEICOKOI'O YPOBHS CIIOKHOCTH;

MIPUMEHSTH npocTenmme MIpOrpaMMHBIE CpeAcTBa 51 AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh,  NpeoOpa3oBbIBaTb U UHTEPIPETHPOBaTH  HMHPOpMALMIO O
MIPOCTPAHCTBEHHBIX I€OMETPUUYECKHX (UTypax, MPEACTaBICHHYIO Ha YepTexkax H
PUCYHKaX;

MPUMEHATh IMOJYYEHHbIE 3HAHUS HA NPAKTUKE: CpPAaBHHBATh M AaHAJIU3UPOBATH
peanbHbIe CUTYallUH, IPUMEHTh U3YYEHHBIE IOHATHUS B IIPOLIECCE TIOUCKA PELICHUS
MaTeMaTHYecKu CGHOPMYJIUPOBAHHON  MpoOJeMBbl, MOJIEIHUPOBATh  PEAJbHBIC
CUTyallun Ha S3bIKE TIE€OMETPUH, HCCIENOBAaTh ITOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKHX MOHATUN W TEOpEeM, alrapaTa aiareOpbl, pemarhb
IPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJICHUEM N'€OMETPUUYECKUX BEIUYNH;
UMETh INPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUU KaK COCTaBHOMU
yacTu (PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kaacca oOyyaromuiicss HAy4uTCs:

CcBOOOHO ONEPHPOBATH MOHSATUSIMH, CBSI3aHHBIMU C IIJIMHAPUIECKON, KOHUIECKOU
U cheprUIeCcKOi MOBEPXHOCTIMH, OOBSICHATH CIOCOOBI MOTYUYCHUS;

OTIEpUPOBATH MOHSATUSMHU, CBI3AHHBIMU C T€JIAMU BPAIICHUS: IIMIIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Tejla BpauieHus (UWIMHAP, KOHYC, cdepa W I1ap) U OOBACHATH
CHOCOOBI MOJTYYEHUS TE BPAILICHHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPhI U MIOCKOCTH;

BBIUHCIIATh BETUYUHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpallleHUs, 0OBEMBI U
TUIONIA/IM TIOBEPXHOCTEH MHOTOTPAHHUKOB U T€JI BPAIICHHUS, T€OMETPUIECKUX TEIl C
puMeHeHUeEM (HOopMYyT,

CBOOOJTHO OTIEPUPOBATH MOHSTHIMHU, CBI3aHHBIMU C KOMOMHAITUSIMU TEJ BPAIICHUS
W MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B c(epy U OMUCAHHBINA OKOJIO
cdepsl, chepa, BMcaHHAsS B MHOTOTPAaHHUK WJIU TEJIO BPAIICHHUS,;

BBIUMCIISITh COOTHOIIGHUS MEXIy IUIOMIAAsIMU TIOBEPXHOCTEH U 00BbEMaMu
ITOJIOOHBIX TEI;

n300pakath M3ydaeMble (UTYpHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU W3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAIICHUS;



W3BJICKaTh, HMHTEPOPETUPOBATH W  IpeoOpa3oBbIBaTh  HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTypax, MPEACTABICHHYI0 HAa 4YEpPTeXkKax M
PUCYHKaX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OTIEpaIliy Ha/l BEKTOPAMH,

3a/1aBaTh IVIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

pemiaTh TEOMETPUYECKHE 3a/layd Ha BBIYMCICHHE YIJIOB MEXIY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYHMCIICHUE PACCTOSHUM OT TOYKU JI0 IUIOCKOCTH, B II€JIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHHH;

CBOOOJTHO OIEPUPOBATH MOHSITHSAMH, CBSI3aHHBIMH C JBH)KCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJIHATh M300pa’K€HHsST MHOTOTPAHHUKOB W TEJl BpAILEHUS MPHU MapajuieIbHOM
nepeHoce, ILEHTPAIbHOM CUMMETPHUH, 3€pKAIbHOM CHUMMETpPUU, IPU IOBOPOTE
BOKPYT MPSMO¥, MpeoOpa3oBaHus MOA00MS;

CTPOUTh CEYCHHWS MHOTOTPAHHWUKOB U TENI BpAIICHHS: CEUCHHUS IUIUHAPA
(mapajuilenbHO W TEPIEHJUKYJISIPHO OCH), CEYEHHUsi KOHyca (IMapaliesibHbIe
OCHOBAHHIO U MPOXO/IAIIUE Yepe3 BEPILIUHY ), CEUCHUS 11apa;

UCIIOJIb30BaTh METOJIbI MOCTPOCHUSI CEYEHUM: METOJ CIIEJIOB, METOJI BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIIeH MI0CKOCTH;

JIOKa3bIBaTh TEOMETPUUYECKHUE YTBEPIKICHHUS,;

NPUMEHSTh TeoMeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUUYECKUX 3ajad,
IIPEANoaraloInuX HECKOIBKO I1aroB PeIIeHUs, €CIIM YCIOBHS MPUMEHEHUS 3aaHbl
B SIBHOU M HESBHOM (opme;

permaTh 3aJadyd Ha J0Ka3aTeIhCTBO MATEMATHUYECKMX OTHOIICHUH W HAXOXKICHHE
TCOMETPUUYECKUX BEITUYHH,

NPUMEHSTh MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4;

MPUMEHATh TIOJyYCHHBIE 3HAHUS Ha TPAKTHUKE: CpPaBHUBATh, aHAJIU3UPOBATh H
OIICHWBATh pCaNbHBIC CUTYyalldd, NPUMCHSATh HW3YUCHHBIC TOHSATHS, TEOPEMBI,
CBOMCTBa B IIpollecC€ IOMCKA pEUIeHUs] MaTeMaTU4ecKu C(HOpMYIUPOBAHHOM
po0JIeMbl, MOJIETUPOBATh peajbHbIC CUTYaIlUU Ha SI3bIKE TEOMETPHUH, UCCIIEOBAThH
MIOCTPOEHHBIE MOJIENIM C KCIOJIB30BAHHUEM T'€OMETPUUYECKUX TOHATUU M TEOPEM,
anmapara anreOpbl, pemaTh MPaKTUYECKHe 3aJadyd, CBS3aHHBIE C HAXOXICHHEM
TCOMETPUYCCKUX BEITUYHH,

UMETh TMPEACTABJICHUS 00 OCHOBHBIX JTalax Pa3BUTUS F€OMETPUU KaK COCTABHOU
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606H1€HI:I€ " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 uxX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpariBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

Ilpakmuueckasn pabomae 1:
N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH IIBETAMH

N300parkeHne ceueHnil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pebpa. N3o0pakeHne nepecedeHust
MTOJIYYEHHBIX IIIIOCKOCTEN. PackpammBanue
ITOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMU

MeTton ClIeaoB s MOCTPOCHUMA CcedeHUI




15

Mertoa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Ilpakmuueckas paboma Ne2 "Metop
CIEAO0B JJIsl HOCTPOCHUS CEYEHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
mIocKkocTein”

17

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I " 3allUCh HI1aroB
MTOCTPOCHHUS

18

19

20

21

22

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3al1UCh HIaroB
MMOCTPOCHHUS

Ilpakmuueckan paboma Ne3
«ITocTpoenue ceuenuit B nupamuse, kyoe
o Tpém ToukaM Ha péopax.» Co3znanue
BBIHOCHBIX qepTemel‘/’I M 3aI1MCh 11aroB
MTOCTPOCHHS

[Toctpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I M 3aII1MCh 111aroB
MTOCTPOCHHUS

[ToBTOpenune mnanumerpuu: Teopema o
MIPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYroJIbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha




BBIHOCHBIX 4epTexkax. Mcropus pazButus
[IJIJAHUMETPUU U CTEPEOMETPUH

23

24

25

26

27

28

29

Konmponvnaa paooma Nel "Axcuomot
cmepeomempuu. Ceuenua'

B3aumHoOe pacnosnoxeHue npsiMbIx B
npocrpancTse. CKpenyBaronmecs
npsimble. [Ipu3Haky cKpemuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASILIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepecedeHun
MapajuieTbHbIX MPSMBIX TNIOCKOCTHIO

[TapanmnensHOCTb TpeX MpsiMBIX. Teopema o
TpEX MapajuleabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoeKTupoBaHus. M3o0paxenne pa3HbIx
¢buryp B napajjiesibHON MPOEKIUH.
[enTpansHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMBIMU

3azauu Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHNE, CBA3AHHBIE C
PaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

Koumponvnasa paboma Ne2




«Pacnonoscenue npAmMbIX 6
npocmpancmee»

30

[TonsATHA: MapasuIeIbHOCTD NPSIMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajLIeIbHOCTU IPSMON U IJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U
IJIOCKOCTH

31

I'eomeTprueckue 3a7aun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJuIeIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B [IPOCTPAHCTBE

32

33

34

35

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas IpOeKLUs, TIPUMEHEHUE
JUIS TIOCTPOCHHUSI CEUCHHI KyOa U
napauienenumnena. CBoncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

Teopema o0 mapajieIbHOCTH U
€MHCTBEHHOCTH TIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBolicTBa napayuieNIbHBIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIpU NIEPECEUEHUH [IBYX ITapaUICIbHbBIX
ILJIOCKOCTEMN TPEThEN




37

38

CaolicTBa napamieabHbIX INIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX NPSMBIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUH IIPAMOM ¢
JBYMS IapaJlJIeIbHBIMU IJIOCKOCTSIMU

Konmponvnaa paboma Ne3
«[TapanenbHOCTh NPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE»

39

[ToBropenue: Teopema [Tudaropa Ha
I0CKOCTU. [ToBTOpEHHE: TPUTOHOMETPHSI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienumnena

Breraucnenue aiuH OTPEC3KOB B KY6C u
IpsAMOYT'OJIbHOM IIapaJUICIICTIMIICIC

42

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYIISIPHOCTU MIPAMON U
IIJIOCKOCTH

43

[lepneHMKyYIAPHOCTD NPAMOUN U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOH U
IIJIOCKOCTH

44

Teopema o CyllIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
4yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHON K MNIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM




MMpsAMBIC B MHOTOTpaHHUKaX

46

47

[1nockocTH U IepHIEHAUKYISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX
[lepnienuKynsp U HAKIOHHAS.
[TocTpoenue neprneHuKysapa U3 TOYKU Ha
PSIMYIO

48

[lepnieHqUKYISp U HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIsgpa U3 TOYKU Ha

IPSIMYIO

49

50

51

Teopema 0 TpEX neprneHANKyIIpax
(mpsimast u oOpaTHasi)

Teopema o TpEX MeprneHAuKyIIpax
(npsimast 1 oOpaTHas)

Yron Mexay CKpeuBarOIuMHUCs
MPSIMBIMU

52

53

54

[Tonck neprneHMKyIsIpHBIX IPSIMBIX C
IIOMOILBIO IEPIEHAUKYIIPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

55

Ilpakmuueckasa paboma Ned
«[TocTpoenue ceuenuii kyoa, mpu3Msl,
MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIUH»

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu




CUMMETPHUI B MHOTOI'PAHHUKAX

57

58

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
MJIOCKOCTH KaK CIJIEJICTBUE CUMMETPUU

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
paccTosHUM OT TOYKU JI0 IIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

60

61

CriocoObl OIyCTUTb NEPIIEHANKYIISAPBI:
CUMMCETpUA, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOU

CrBur 1o HenapajIeIbHOU NMPSAMOH,
M3MEHEHHUE PACCTOSIHUIMA

62

Konumponvnaa paboma Ned "Bzaumuoe
pacroyio’keHue MpsIMBIX U TIOCKOCTEH B
nmpocTpaHcTae”

63

[ToBTOpEeHME: Yyroa Mexay NpsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH TIPAMBIMU B
MIPOCTPAHCTBE

I'eomeTpuyeckue METOAbI BEIUUCICHUS
yIjla MEXAY NPSAMBbIMU B MHOTOIPaHHUKAX
JIByrpanHsbiii yroyi. CBOMCTBO JTMHEWHBIX
YIJIOB IByTPAHHOIO yIija

67

[lepnenukynspHeie miockoctu. CBoiicTBa

B3aMMHO NEPIEHANKYIISPHBIX INIOCKOCTEN




68

[Ipu3Hak nepneHANKYIIPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTel
MEPIEeHIUKYJISAPHBIX TPEThEH TIOCKOCTH

69

[IpsimoyronbHbIN napasuienenunes; Kyo;
HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuleJienune1a

70

71

72

Teopema 0 1MaroHany NpPsIMOYTOJIBHOTO
napajulesIenuIe1a v CIeJCTBUE U3 Hee

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECA ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXY CKPEIUBAIOIUMUCS TPSIMBIMHU B
MIPOCTHIX CUTYAIUSIX

74

75

76

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TUNIOCKOCTH

Beluncrnenne paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
ITOMOIIBIO EPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIiia




DNeMEeHTHI CPePUIECKON TeOMETPHH:

" reojie3nYecKue JIMHUU Ha 3emiie 1

78 Koumponvnan paboma Ne5 "Yriwl u 1
paccrosiHus"

79 Cucremaru3zanus 3HaHuM "MHOTOrpaHHUK 1
U €ro 3J1eMEeHTHI"

80 [MTupamuna. Buasl nupamuy. [paBunsnas 1
nMpamua

81 [Ipusma. [IpsAmast 1 HAKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [Ipsimoii napamienenunen, 1
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo

83 Brinyxkiible MHOTOrpanHuku. Teopema 1
Ditnepa
Brinykiible MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBunbpHbIe U TOTYNIpaBUIbHBIE 1
MHOTOTPaHHUKHU

85 Konmponsnas paboma Nob 1
"MHororpaHHuku"

86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
Pasnoxxenue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JICXKAIIHUX B OJTHOM 1

IIIIOCKOCTH




92 CkainsipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 O0001IeHNEe ¥ CHCTeMAaTH3alNs 3HAHUN 1
100 HroroBast koHTposIbHAs paboTa 1
101 Hrorosas KoHTpoJIbHAsT paboTa 1
102 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B NPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
3 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX/1y TJIOCKOCTSIMH B MHOTOI'paHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAMWHATAX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 Koumponvnan paboma Nel
"AHanuruueckas reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECCUSHUS TIPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuieNbHbIe CEYeHUS

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

21 YTIIBI MEXTY CKPEIUBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MEPIICHIUKYJISIPHBIX TUIOCKOCTEH 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MIEPIICHIUKYIIIpax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS TJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJTOIAIM TTIOBEPXHOCTEHN, pa3pe3aHust Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

Konmponvnaa paboma N2
"[loBTOpEHNE: MHOTOIPAHHUKH, CEYECHHUSI
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUH yTia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napajuiesienuneaa

35 O0BEM npsAMOit TPU3MBI

36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO

38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BbEMOB NMUPAMHU/J ¢ OOIIUM YIIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUUECKUE 3a]]a4H, CBSA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI

46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




Konmponvnas paooma No3 "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN MIMH]pPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIE
o 00us

68

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

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"




71

Koumponvnas paboma Ne4 "Tena n
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUueCcKre 3a]]a4, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tel U IO eH
MOBEPXHOCTEM

80

81

82

Koumponsnas paboma N5 "Tlnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TEl"

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl nBukeHnil: napamiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIeCKI/IC 3ala41 Ha IMPUMCHCHUC
JABUMKCHU S

Konmponvnaa paboma Ne6 "Bextopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh IPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJ1aCCOB, CUCTeMaTH3aLMs 3HAHUA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o6maromee noropenue 11 moHsTHA 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas koHTpoNbHas paboTa

WroroBas koHTpoJsIbHas paboTa

95

96

[ToBTOpeHue, 06001IIeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

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




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

10 KUIIACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOil
LA NPOrpaMMbl Cpe/iHero od1ero o0pa3oBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTh
79 [IpuMeHsTh aKCHOMBI CTEPEOMETPUHM U  CIEACTBHS W3 HHUX TMPU PEUICHUH
' reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATUSAMHU: MAPAICIBHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX U
' IUIOCKOCTEN
7.4 KnaccuguupoBars B3auMHOE PaCHOI0KEHHUE TPSMBIX H IUIOCKOCTEH B IPOCTPAHCTBE
OnepupoBaTh MNOHATHUSIMHU: ABYTPAaHHBIM yrojl, TpaHU [ABYIPAHHOTO yria, pedpo
7.5 JBYTPAHHOTO yIJia, JMHEWHBIN Yroji IBYTpaHHOTO yria, rpaaycHas Mepa IBYTpPaHHOTO
yria
76 OnepupoBarh MOHSATHUSAMHU: MHOTOTPAHHUK, BBITYKIIBI M HEBBIMYKIIBIA MHOTOTPAaHHUK,
' 3JIEMEHTHI MHOTOTpPAaHHUKA, MPAaBUIbHBIA MHOTOTPAHHHUK
77 Pacrio3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHUKOB (ITMPaMKJIa, IPU3Ma, TIPSIMOYTOIbHBIH
' napaJuiesienures, Kyo)
Knaccudunupoare MHOTOTpaHHHMKH, BbIOMpasi OCHOBaHHUS s Kjiaccuukanuu
7.8 (BBITTYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAHHHUKH, MPAaBUIbHBIE MHOTOTPAHHUKH, MPSMBIE U
HAKJIOHHBIE TIPU3MBI, TIapaJIICIICTIHIIC b )
7.9 OnepupoBarh MOHATHAMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPaHHUKOB
710 OOBSCHATh TPUHIUIBI TIOCTPOSHUS CEUYCHWH MHOTOTPAHHHKOB, HCIIOIB3YS METO]
' CJIE/IOB
711 Ctpouth ceueHUss MHOTOTPAaHHUKOB METOJOM CII€JIOB, BBIMOJHATH (BBIHOCHBIE)
' TUTOCKUE YEPTEXU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y
Pemrate 3amaum Ha HaxXOXIEHHE TEOMETPUYECKMX BEIMYMH MO oOpa3laM Win
aIrOpuTMaM, TPHUMEHSSI HW3BECTHBIE AHAIMTUYECKHWE METOABI TMPU  PEIIeHUU
7.12 CTaHJIAPTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIYUCIICEHHWE PACCTOSHUN MEXIy IBYMS
TOYKaMH, OT TOYKU JO MPSAMOM, OT TOUKHUJO TIOCKOCTH, MEXKIY CKPEIIHMBAIOIIHMHUCS
MPSIMBIMU
Pemrate 3amaun Ha HaxXOXIEHHE TEOMETPUYECKHUX BEIMYMH IO oOpa3laM Win
QIrOpUTMaM, TPHUMEHSSI HW3BECTHBIE AHAIMTUYECKHE METOABI TMPU  PEIIeHUU
7.13 CTaHIAPTHBIX  MaTEeMaTHYECKUX  3aJad  Ha  BBIYUCICHHE  YIJIOB  MEXAY
CKPEIIMBAIOIIUMUCS MPSMBIMUA, MEXIY MPSIMOU M TUIOCKOCTBIO, MEKIY TIOCKOCTSMU,
JBYTPAHHBIX YTJIOB
BeraucisaTe 00bEMBI U TIOMIAIH TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma, ITHpaMHUIa)
7.14 c nmnpuMeHeHHeM (GOpMYJ, BBIYHCIATH  COOTHOIICHHUS  MEXIy  IUIOMIAIIMU

HOBCpXHOCTCﬁ, o0BEMaMu HO,[IO6HLIX MHOT'OTPaHHUKOB




OHepI/IpOBaTI: MNOHATUAMU: CUMMCETPUSA B IPOCTPAHCTBC, LCHTP, OCbhb U IIJIOCKOCTbH

15 CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (PUTYPBI
W3Brnekarts, npeoOpa3oBbIBaTh W HMHTEPIPETHPOBaTH  HMHPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPHYECKUX (urypax, MpeiCTaBICHHYI0 Ha YepTekKax H
pPHUCYHKaX
[TpumeHATh TeoMeTpuYecKHe (aKThl s PpEIIeHHS CTEPEOMETPHUYECKHX —3ajad,
7.17 MPEATOJIarafoIiX HECKOIBKO IIaroB PEIICHHs, €CIIM yCIOBHs NPHUMEHEHUS 3aaHbl B
SBHOU (hopme
718 [TpuMeHsTH MpOCTeHIe MPOrpaMMHBIE CPEJCTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
' CHCTEMBI IIPY PEIICHUU CTEPEOMETPHUECKUX 3aa4
719 [IpuBoAMTH TpPHUMEPHl MaTEMATUYECKHX 3aKOHOMEPHOCTEH B MPUPOJEC U IKHU3HH,
' pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HICKYCCTBE
[TpuMeHATh MOMy4YeHHbIE 3HAaHUS Ha MPAKTHKE: aHAJIM3UPOBATh PEalbHbIC CUTYAIlMH H
NPUMEHATh W3y4YEHHBIC NOHSATHS B TIpOLECcCEe MOWCKA PpEIICHHS MaTeMaTHYeCKH
790 copMyIMpPOBaHHOI TPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYallMd Ha S3bIKE
' T€OMETPHH, UCCIENOBATh MOCTPOSHHBIE MOJEIH C HCIIOJIB30BAaHHEM T'€OMETPHYECKHX
MOHATUI W TEOpeM, ammapara aireOpbl, pemarb MPaKTUYeCKHe 3a/1a4H, CBS3aHHBIC C
HAXO0XKJICHHEM T€OMETPUUYECKHUX BEIIMIHH
11 KUIIACC
Kon . .
IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOI
MPOBEPHEMOTO NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJibTaTa
6 I'eomerpus
OnepupoBarh  MOHATHUSAMHU:  IDUIMHAPHYECKAss  IOBEPXHOCTh,  OOpasyromune
6.1 WINHAPUYECKON TIOBEPXHOCTH, IMIIMHIP, KOHWYECKas IOBEPXHOCTh, O0Opa3yrolime
KOHMYECKOW TOBEPXHOCTH, KOHYC, cpeprueckasi ToBEpXHOCTh
6.2 Pacrnio3HaBath Tena BpaiieHus (IMIIMHAP, KOHYC, cepa u 1map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHUS TEJl BPALLICHUS
6.4 Knaccudunuposars B3auMHOE pacroioKeHue cepbl U MI0CKOCTH
6.5 OmnepupoBarh MOHATHSIMU: IAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA,
' I1apOBOI1 €10, OCHOBAaHHUE LIAPOBOI'0 CJI0S, BBICOTA IIAPOBOTO CJIOS, IAPOBON CEKTOP
6.6 Bbrauciate 00bEMBI U TIIONIAIN TOBEPXHOCTEN TEN BPAIICHUS, TEOMETPHUIECKUX Tell C
' pUMEHEHHEM (POPMYIT
6.7 OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIIMCAHHBIA B c(epy M OMUCAHHBIN OKOJIO
' cdepsl, cepa, BUcaHHAs B MHOTOTPAHHHUK MJTH TEJIO BPAIEHUS
6.8 BBIUUCIIATE COOTHOIIEHHUSI MEXTY IUIOMIAIIMU TIOBEPXHOCTEH M 00BEMaMU TIOJOOHBIX
' TeN
6.9 N300paxkaTh m3ydaemple (UTYpHI OT PYKH M C TPUMEHEHHEM MPOCTHIX UYepTEKHBIX
' HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:




BUJ] CBEPXY, COOKY, CHU3Y; CTPOUTDH CEUCHHS TN BPAILICHHS

N3Bnekars, UHTEPIIPETUPOBATD U 1peoOpa3oBLIBATh uH(bOpMaIUIo 0
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (GUTYypax, MPEJCTABICHHYI0 Ha YepTekax H
PUCYHKAX
[TpumensTs reomerpuueckue (akTbl Ui peIlIeHUs CTEPeOMETPUUYECKUX —3a/ad,
6.12 MIPEIOoJIaraloIuX HECKOJIbKO IIAroB PElIeHUs, eCIM YCIOBHsS MPUMEHEHHUS 3aJaHbl B
SIBHOU (hopme
6.13 OnepupoBatrhb OHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BoInonHATe [EWCTBUSA CIIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U YMHOXKEHHUS
' BEKTOpA Ha YKUCI0, O0BACHATH, KAKUMH CBOMCTBaAaMH OHU 00J1a/1al0T
6.15 [IpuMeHATH MpaBWIIO NapAIICIICIIUIIENA IIPU CII0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
6.16 BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, Yrojd MEXIy BEKTOpaMH,
CKaJIIPHOE TPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIaHAPHBIE BEKTOPHI
HaxomuTh cyMMy BEKTOPOB M NPOM3BEICHHUE BEKTOpa HA YHUCIO, Yrol MEeXAy
6.17 BEKTOpaMH, CKaJspHOE MPOU3BEACHME, PpACKIAJbIBaTh BEKTOp 1O  JABYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOI CHCTEME KOOpIUHAT
6.19 Pemrate mpocreiilme TeOMETpHUYECKHE 33Ja4d  Ha [PUMEHEHHE BEKTOPHO-
' KOOPAMHATHOTO METO/Ia
Pemarp 3amaun Ha /10Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHWH U HaXOXKICHHE
6.20 T€OMETPUYECKUX BEIUYMH MO o0pa3laM WIM alropuTMaMm, MNpPUMEHSS H3BECTHBIC
METO/IbI IIPU PEUICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4
6.21 [TpumMeHsTH NMpocTeiine mporpaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbIE
' CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3aa4
6.22 [IpuBoAMTH, TpPHUMEPHI MaTEMATHYECKHMX 3aKOHOMEPHOCTEH B TPHUPOJEC W IKU3HH,
' pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHUHU B ICKYCCTBE
[IpuMeHsTh MONTy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh pealbHbIE CUTYaAI[UH U
NPUMEHATh HW3yYEHHbIE MOHATUS B IPOIECCe MOMCKA pEIIeHUS MaTeMaTH4YeCKU
6.23 chopMyTUpPOBaHHOW MPOOJIEMBbI, MOJEIUPOBATh peaTbHbIE CUTYyallUd Ha S3BIKE

T€OMETPUH, UCCIENA0BATh MOCTPOCHHBIE MOJEIH C HCIOIb30BAHUEM T'€OMETPUYECKUX
MOHATUM M TeopeM, amnmapaTta aareOpbl, peniatb MpakTUUYECKHE 3aJaul, CBS3aHHBIE C
HAax0KJICHHEM F€OMETPUUYECKUX BEJINYNH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoiokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, apAIUICIbHbIE
U CKpelmuBarouyecs npsmsle. IlapaienpHOCTP HpsAMBIX W INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOCcKOCcTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUJIOCKOCTU: NCPHCHAWKYIISIPHBIC TIPAMBIC B
MPOCTPAHCTBE, MPSIMBbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIY NPSIMOU U IJIOCKOCTBIO, IBYTPAHHBII
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX nmepreHIuKyIsipax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMOyroibHbIN Mapajeienumnes] u
ero csoictBa. [lupammna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE IUPAMUIBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl WM nupamuzabl. [IpaBWiIBHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHUIA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBUWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOfI, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmuaax, napauejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsMO mpu3Mebl. [Inomaas 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU MNPABWIBHOW MUPAMHIBI, TE€OpEMa O IUIOLIAJAM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIonaas MOBEpXHOCTH cdephl. BzanmHoe
pacnosoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiiesenunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEeHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0O)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEeKTOPHBIN METO/I IPU PELICHUHA TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemblie TPeOOBAHUS K NPEAMETHBIM pe3yJibTaTaM O0CBOCHUSI OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

Bmagenne MeTtomamMm [OKa3aTeNbCTB, alrOPUTMAMM pEIHICHHs 3aJad; YyMCEHHUE
dopMynHupoBaTh M ONEPUPOBATH MOHATHAMH: OINPEACICHHUE, aKCHOMa, Teopema,
CIIC/ICTBHE, CBOMCTBO, IPHU3HAK, JOKAa3aTeIbCTBO, PAaBHOCHIBbHBIE (HOPMYIHPOBKHY;
OpUMEHATh HX; yMeHHe (QopMynupoBaTh OOpaTHOE M IPOTHBOIOJIONKHOE
yTBEpXK/IEHHE, TPHBOAUTH TPHUMEPhl W KOHTPIPUMEPHI, HCIIOIB30BaTh METO]
MaTeMaTHYECKOW MHIYKIMH; TPOBOJUTD J0KA3aTeNIbHBIC PACCYKICHHS NIPU PEIICHUH
3a/1a4, OLIEHHBATH JIOTHYECKYIO MPAaBHIBHOCTH PACCYKICHUI; YMEHHE OIEPHPOBATH
MNOHATUSMH: MHOXXECTBO, IMOJMHOXECTBO, OINEpPAllMM HaJ MHOXECTBAMH; yMEHHE
UCIIOJIb30BAaTh TEOPETHKO-MHOXKECTBEHHBIH —ammapar Juisl ONHCAaHHS peajbHBIX
NPOIIECCOB W SIBIICHUH M MPHU PEHICHWH 3a]ad, B TOM YHUCIE W3 APYrUX YIeOHBIX
IpEeJIMETOB; YMEHHE ONEPUPOBATH MOHATHAMU: rpad, CBSI3HBIA Trpad, JepeBo, LUK,
rpa¢ Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh M ONMHUCHIBATH Ipadbl pa3IMdHBIMU CIIOCO0AMH;

HCIIOJIB30BAaTh Fpa(1)bl IIpHu pCHICHHUH 3a1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypajdbHOE YHUCIO, IIEJI0€ YUCIO, CTENEeHb C
[EJTBIM  TTOKa3aTejeM, KOpPEHb HATypalIbHOW CTENEHH, CTENECHb C PallMOHAIBHBIM
MOKa3aTeleM, CTENeHb C JCHCTBUTENbHBIM TOKa3aTelleM, Jorapudm dYmcia, CHHYC,
KOCHHYC M TaHTEHC MPOHW3BOJILHOTO YHWCIIA, OCTATOK IO MOJYII0, PallMOHAIBHOE
YHCIIO0, UPPALMOHAIBHOE YMCIIO, MHOXKECTBA HATYpallbHBIX, ENbIX, PAllHOHATBHBIX,
HeﬁCTBHTeHBHBIX YUCCII; YMCHHEC HCIIOJb30BaTh IMPHU3HAKHU ACIIUMOCTH, HauMeHbIINHA
o0l AenuTens U HauMeHbllee odlee KpaTHoe, alropuT™M EBKINAA Mpu perieHuu
3a7la4; 3HAKOMCTBO C PAa3JIMYHBIMHU NO3MIHWUOHHBIMU CUCTEMaMH CUUCIICHHA, YMCHHC
BBITMIOJHATh BBHIYHMCIICHUE 3HAYEHHUH U MPeoO0pa30BaHUs BBIPAKEHUN CO CTEMEHSMHU H
norapudmMamu, TpeoOpa3oBaHUs JIPOOHO-PANMOHAIBHBIX  BBIPAKEHUN, YMEHHE
OTEepUPOBATh TOHATHUSMHU: TIOCIENOBATEIILHOCTh, apu(MeTHUecKas MPOTPECCHs,
reoOMeTpHUECKasl MPorpeccHsi, 06CKOHEYHO YOBIBAIOIIAS TCOMETPHUECKAs IPOTPECCHSI,
YMEHHE 3a/laBaTh MOCIEAOBATEIHHOCTH, B TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX
dbopMys; YMEHHE OIEepUpPOBATH TMOHSTHAMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YHWCJIa, MOIYIh M apryMEHT KOMIUIEKCHOTO uucia, ¢opMa 3amucH
KOMIUIEKCHBIX 4YHceNl (reoMeTphuecKas, TPUTOHOMETpUYecKas W ainreOpamydeckast);

YMCThL TPOU3BOJUTH apI/I(pMeTI/I‘{eCKI/IC JENUCTBUS C KOMILICKCHBIMH YUCJIaMH,




MMPUBOJAUTH NPUMEPHI UCITIOJIB30BAHUSA KOMIIJICKCHBIX YUCEIIT; OIICPHUPOBATE ITOHATUAMMU:

MaTpuua 2x2 u 3x3, onpeAeauTellb MaTPULIbl, TEOMETPUUECKUM CMBICIT ONIPEAEIUTEINS

YMenue OTepUpOBaATh MIOHSTUSIMU: panuoHaIbHbIE, HppalOHAJIbHEIE,
MOKa3aTelbHbIe, CTENCHHbIE, JorapuMUYECKUEe, TPUTOHOMETPUUYECKUE YPABHEHUS U
HEpPaBEHCTBA, MX CHCTEMbl; YMEHHME OIIEpUPOBATh MOHATUAMH: TOXKJIECTBO,
TOXKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTeMa ypaBHEHUH U
HEPaBEHCTB, PAaBHOCUJIBHOCTh ypPAaBHEHHI, HEPABEHCTB U CHUCTEM; YMEHHE pellaTh
YpaBHEHHUS, HEPAaBEHCTBA M CUCTEMbl C MOMOIIbIO Pa3IUYHBIX MPUEMOB; peLIaTh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMbI C TIApPaMETPOM; IPUMEHSITh YypaBHEHUS,
HEPAaBEHCTBA, WX CHUCTEMbl JUIS pELICHUS MaTeMaTHMYeCKHUX 3aJady M 3a7ad U3

Pa3IMYHBIX 00JIaCTe HAYKU U pealIbHOM KU3HH

YMeHue onepupoBarh MOHATUSAMH: (YHKIHS, YETHOCTh (PYHKIHH, NEPHOAUYHOCTH
(GyHKIMU, OrpaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIHH, 3KCTPEMYM
¢GyHKIMM, HamOoyblIee W HaUMEHbIIee 3HaueHHs (QYHKIUH Ha TPOMEKYTKE,
HerpepbiBHAas (QyHKOMS, acuMnTOThl Trpaduka QyHKIMH, TepBas U BTOpas
NpOU3BOAHAS (YHKIMH, TEOMETPHUSCKHH W (U3MUECKHH CMBICI HPOU3BOIHOM,
nepBooOpasHasi, ONpeAeiEHHbI HHTErpall; YMEHHE HAaXOIUTh aCHMIITOTHI Tpaduka
(GYHKIMH; yMEHHUE BBIYUCIATH IPOU3BOJIHBIC CYMMBI, NPOU3BEACHUS, YaCTHOTO U
KOMITO3UIIMHN (YHKIWH, HAXOIUTh YpPaBHEHUE KacaTeldbHOH K rpaduky (GyHKIHHU;
yYMEHHE HaXOJUTh MPOHM3BOJAHBIC DJIEMEHTAPHBIX (YHKIH; yMEHHE HCIIOJIb30BaTh
NPOM3BOJHYIO JUIsI UCCIEOBaHMs (PYHKIUN, HAXOIUTh HAHOOJBIINE U HAUMEHBIINE
3HaYeHUs (PYHKIUI; CTpOUTh I'paMKM MHOTOWIEHOB C MCIIOJB30BAaHMEM allnapaTa
MaTeMaTHYECKOTO aHaN3a; MPUMEHSATh MPOU3BOIHYIO /U HAXOXKACHUS HAWITY4IIEeTO
peleHns. B NPUKIAAHBIX, B TOM YHCIIE COLUATbHO-3KOHOMUYECKUX U (PU3NYECKUX
3aa4ax; HaXOIUTh TUIOIMIAJAN B O0BEMBI (UTYpP C TIOMOIIBIO MHTETpajia; MPUBOANUTH
IPUMEpPbl MaTEeMaTUYeCKOI0 MOJIEIIMPOBAHUS C MOMOIIBI0 U depeHIINaTbHBIX

ypaBHEHUH

YMeHue omnepupoBaTh NOHATUSAMM: rpaduk GyHKIUH, oOpatHas ¢QyHKIuS,
KOMITO3UIUS (QYHKUUH, TUHEeWHas QYHKUUs, KBaApaTUyHas (QyHKIMS, panroHalbHas
¢yHKIMSA, creneHHas (QYHKIUS, TPUTOHOMETpUuYeckue (yHKUIUH, OOpaTHbIe
TPUTOHOMETpHUUYECKHE (YHKLUHU, IOKa3aTeibHas M Jorapudpmuueckas (QyHKIUH,
YMEHHE CTPOUTh TpadUKU M3y4EeHHBIX (YHKUIUH, BBINOJHITH MPEOOPa30BaAHUS
rpa¢pukoB (YHKIMHA, HCHOIB30BAaTh TpaduKU UL U3YyYEHHsS TIPOLIECCOB U
3aBHCUMOCTEH, MpU peUIeHUH 3aJad U3 JPYTrux y4eOHbIX INPEAMETOB U 3ajad U3
pearbHOM JKW3HHU; BBIpaXKaThb (opMynaMH 3aBHCHMOCTH MEXAY BEIMYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpapuku GYHKIMI 1S pelieHus] ypaBHEHH, HEpaBeHCTB U
3aJa4 ¢ MapaMeTpaMu; M300paxaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOXECTBa

pEelIeHU YpaBHEHU, HEPABEHCTB M X CUCTEM




YMeHue pemath TeKCTOBbIE 33/1a4d Pa3HbIX TUMOB (B TOM YHUCII€ Ha MPOLEHTHI, JOIH
U YacTu, Ha JABIDKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJOTH, 3a/la4d W3
o0racTu ynpaBjieHHs JUUYHBIMU U CEMEWHBIMU (PMHAHCAMU); COCTABIISITh BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA M MX CHCTEMbl 110 YCJIOBHIO 3a/ayd, HCCIIEN0BaTh
MOJIyUEHHOE peIIeHHEe U OLEHUBATh MPaBIONOJO00HOCTh pE3yNbTaTOB; YMEHHE
MOJIEJIMPOBATh PEAJbHBIE CUTYallUH HA SI3bIKE MAaTEMATHUKH; COCTABIISATh BBIPAXKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbl [0 YCIOBHIO 3a/ayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIENIM C KCIIOJIb30BAaHUEM armapara aireOpbl, MHTEPIPETUPOBATH

MOJIy4YEHHBIH pe3yNbTaT

YMeHue onepupoBaTh MOHATHAMU: CpeliHee apupMeTHIecKoe, Menana, HauboblIee
Y HauMEHbIIIee 3HAYCHUs, pa3Max, JAUCIEPCUs, CTAHIAPTHOE OTKJIOHEHHE YHUCIOBOTO
Habopa; yMEeHHE HW3BJIEKAaThb, MHTEPIPETUPOBATh MHGOPMAIUIO, MPEACTABICHHYIO B
TabnuIax, Ha qMarpaMmax, rpadukax, OTpakarollyl0 CBOMCTBA PEAIbHBIX MPOIECCOB
U SIBJICHUW; TPEACTABIATh HWHPOPMAIIMIO C TIOMOIIBIO TaOJMIl W JAHArpaMM;
UCCJIEIOBATh CTAaTUCTHYECKHE TaHHbIC, B TOM YHCIIe C MpPUMEHEHUEM TpaduiecKux
METOJIOB W  DJIGKTPOHHBIX CPEACTB; TpadUUYeCKH UCCICIOBATh COBMECTHBIC

Ha6J'IIOI[eHI/IH C IIOMOIIBIO JJUarpaMm paCCCuBaHUA U JIMHEHMHOM perpeccuun

YMeHue onepupoBaTh MNOHATUSAMH: CIy4alHBIM ONBIT M ciy4aiiHOe cOOBITHE,
BEPOATHOCTb  CIIY4alHOTO  COOBITHS; YMEHHME  BBIYUCIATH  BEPOSTHOCTH  C
UCMOJIb30BaHUEM TIpaUUeCKMX METOOB; IPUMEHATh (OPMYNbI CIOXEHUS MU
YMHOXXEHUSI BEPOSTHOCTEH, (OpMYyIy MOJHOW BeposATHOCTH, dopmyrny bepnymm,
KOMOUHATOpHbIE (DaKThl U (POPMYIIbI; OLEHUBATH BEPOSITHOCTU PEATbHBIX COOBITHIA;
YMEHHME ONEepUpOBaTh MOHATHSAMM:  CIy4yailHas  BEJWYHMHA, paclpeaeiecHue
BEPOATHOCTENW, MAaTEMATUUYECKOE OXKMJIAHUE, TUCIEPCUS M CTaHAAPTHOE OTKIOHEHHE
CIIy4ailHOM BENWYMHBI, (PYHKIHMU pacCIpeneseHuss M IUIOTHOCTH pPaBHOMEPHOTO,
MIOKA3aTeIbHOIO0 M HOPMAJIbHOIO DPACIPENEICHUI; YMEHHE HCIOJb30BaTh CBOWCTBA
M3YYEHHBIX paclpeesieHul A pelleHusl 3aJayd; 3HAaKOMCTBO C HMOHSATHUSMHU: 3aKOH
OOJBIINX YUCEI, METO/Ibl BBIOOPOUHBIX MCCIIEOBAHUMN; YMEHHUE MPUBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHAa OOJBIIMX YHUCENl B MPHUPOJHBIX M OOIIECTBEHHBIX SIBICHUSIX;
YMEHHME OINEpPUPOBaTh IMOHATHAMH: COUYETaHHE, INEPECTAHOBKA, YUCIO COYETAaHUH,
YHCIIO TMepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHbBIE (aKThI
U pacCyXIEHHs Ul PeLIeHMs 3ajiay; OLEHHBATh BEPOSTHOCTH pealbHBIX COOBITHH;

COCTAaBJISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJYUYEHHBIN PE3yJIbTAT

YMeHue omnepupoBaTh NOHATHUAMU: TOUYKa, MpsiMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIyd, BeJIMYUHA YIJIa, IUIOCKUH yrojl, ABYTrPpaHHBIA YToJl, TPEXTPaHHbIN yrodi,
CKpEIlMBAOIIKEcs TpsMble, MapaJICNbHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX H
IUIOCKOCTEM, yrojl MEXIy NPSMBIMH, Yrojl MEXIy NpsIMOH M IUIOCKOCTBIO, YIOJ

MCXKAY INIOCKOCTAMH, PAaCCTOAHHME OT TOYKH J0 IIJIOCKOCTHU, PACCTOAHUEC MCEXKIY




IPSIMBIMHU, PACCTOSTHUE MEXKIY INIOCKOCTSAMH; YMEHHME MCIIONb30BaTh IPH PEUICHUU
3aJa4 M3y4deHHbIEe (DAKThl U TEOPEMBl IUIAHUMETPHH, YMEHHUE OLICHMBATH pPa3Mepbl
O00BEKTOB OKPYXKAIOLIEr0 MHUPA; CTPOUTh MAaTEMaTHUECKHUE MOJEIU C IOMOUIBIO
FEOMETPUUECKUX IOHATUN U BEJIWYUH, pPEIIaTh CBA3aHHBIE C HUMM IPAKTUYECKHUE

3a1a4u

10

VMeHHe  OmepupoBaTh MOHATHUSAMH:  IUIOMAAb  (GuUrypel, 00bEM  (QUTYpHI,
MHOTI'OI'paHHUK, HpaBI/IJIBHBII;’I MHOTI'OT'paHHUK, CCUCHUC MHOI'OI'paHHHKA, KY6,
napauielienure/l, npu3Ma, nupamuaa, Gurypa u moBEpXHOCTh BpAICHHUS, IHIUHID,
KOHYcC, Imap, cdepa, miomans cepbl, MIOMAAs MOBEPXHOCTH MUPAMUJIBI, TPU3MEI,
KOHyCa, IHJIHHIpA, 00BEM Ky0a, MPAMOYrOJbHOrO Mapajieienuiena, MUpaMuIb,
NpU3MBI, IWIMHApPA, KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYCHHUS KOHyca H
WIKNHIPA, [apajulelbHble OCH WM OCHOBAaHHMIO, CEYCHHE Imapa, IUIOCKOCTb,
Kacarorascsi cepbl, [MUIHHIPA, KOHYCA; YMEHHUE CTPOWTh CEYCHHE MHOTOTPAHHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPALICHHUS, UX CCUCHHS, B TOM
YpUCiie € TOMOIIBI0 3JCKTPOHHBIX CPEICTB; YMEHHE TMPUMEHSATh CBOMCTBA
TeOMETPUYECKUX (PUTYp, CAMOCTOATEIBHO (POPMYJIMPOBATH OMPEICTICHHS N3Y9aeMBbIX
¢buryp, BBIIBHraTh TMIIOTE3bl O CBOWCTBAX M MPHU3HAKAX TECOMETPUYECKUX (HUTYP,
00OCHOBBIBATh MJIM OMPOBEPraTh MX; YMEHHE IMPOBOIUTH KiIaCCH(PHUKAINIO (QUTYD IO

Pa3JIMYHBIM IIPU3HAKAM, BBIIIOJHATH HeO6XOI[I/IMI>IC JOINOJIHUTCIIbHBIC IIOCTPOCHUA

11

YMeHue onepupoBaThb HNOHATUSMM: JBM)KEHHE B IPOCTPAHCTBE, MapajuleidbHbIN
NEepeHoc, CUMMETPUS Ha IUIOCKOCTH W B NPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE
noo0us, NoJ00HbIe (PUTYpHI; YMEHUE PACIO3HABATh PaBHbIE U MOAOOHbIE (GUTYPHI, B
TOM YHCJIE B TPHPOJIE, MCKYCCTBE, APXUTEKTYpE; HCIIOJIB30BaTh T'€OMETPHUECKHUE
OTHOILIEHMS ITPU PELICHUHU 3aJ]ay; HaXOAUTh N'€OMETPUYECKHE BETMYMHBI (JUIMHA, YTod,
ioniaib, 00bEM) NMpU PELICHUH 3a4a4 U3 IPYTUX YUEOHBIX MPEAMETOB U U3 PeaIbHOM
KU3HH; YMEHHUE BBIYUCIATH I'€OMETPUYECKUE BEIMYUHBI (IJIMHA, YTOJ, IJIOLIajb,
00BEM, IIJIONIAh TOBEPXHOCTH), MCIIONB3YS U3yUeHHBIE (OPMYIIBI M METOJBI, B TOM
qucle: IUIOIAAb TMOBEPXHOCTH IMUPAMHJIbI, MPU3MBIL, KOHYCa, IMJIMHIpA, IUIOLIA[b
cheppl; 00bEM KybOa, MNPSAMOYTOJBHOTO TapauleNienuneia, MUPaAMHUIbI, TPU3MBL,

HNWJIMHApPA, KOHYCa, Iapa, YMCHUC HAXOAUTh OTHOILICHUEC 00BEMOB HO,Z[O6HBIX (1)I/Il“yp

12

13

YMeHue ornepupoBaTh MOHATHSMHU: MPSMOYTOJbHAs CUCTEMa KOOPJAMHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CYMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA
Ha YHUCIO, pPa3jioKEHUE BEKTOpa Mo 0a3ucy, CKaIsipHOE IMPOU3BEACHHE, BEKTOPHOE
MPOM3BENICHNE, YroJl MEXIy BEKTOpPaMH;,; YMEHHE WCIIOJIb30BaTh BEKTOPHBIA U
KOOPJMHATHBIN METOJ ISl peLICHUS TeOMETPUUIECKUX 3a/1a4 U 3a7a4 JPYTUX yu4eOHbBIX

IIPEAMETOB

YMenrne BpIOMpaTh TOAXOMAIIMNA METOA JUIS PpeUIeHUs 3aJadd; TOHUMaHue

S3HAYUMOCTU MATCMATUKHU B HU3YUYCHUU MNPUPOAHLBIX U O6IJ_ICCTBCHHBIX nmponeccoB




ABJICHUM; YMEHHE paclO3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE,
yMEHUE INPUBOJUTH MPUMEPHl MATEMAaTUYECKUX OTKPBITUM POCCUMCKOM U MHUPOBOHI

MaTeMaTU4YECKON HAyKU



IHHEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YHCEN
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JAECATHYHBIC APOOHM, TPOLEHTHI, OCCKOHEYHbIE
' HEepUOINYECKUe IpooH
13 Apudmerndeckuii KOpeHb HaTypalbHOW creneHd. [leiicTBus ¢ apuMETHUECKUMH KOPHSIMHU
' HaTypalbHOH cTeneHn
14 Crenens ¢ 1enabIM nokaszaresneM. CTeneHb ¢ palnoHaIbHbIM NoKa3zaTeneM. CBONWCTBA CTENEHU
15 CuHyc, KOCHMHYC M TAaHI€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIOBOrO apryMeHTa
1.6 Jlorapudm uncna. /lecaTnyHble U HaTypalbHbIE JOrapupMbl
JleiictBuTtenpHble uMciaa. ApupMeTHYeCKHe OIlepaldd ¢ JEeHCTBUTENbHBIMU YHCIIAMHU.
1.7 [Mpubmmxk€HHbIE BBIYUCICHHS, TpaBWIA OKPYIJICHHsS, TPUKUIKA W OICHKAa pe3ysbraTa
BBIYMCIICHUI
1.8 [peoGpaszoBanue BhIpaKEHUH
1.9 KommuiekcHele uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaliioHanbHble YpaBHEHHS
2.3 TpuroHomerpudeckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUIEcKre ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 WppanpoHaibHbIe HEpaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuiIecKue HEpaBEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA M HEPAaBEHCTB
210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TAPAMETPAMHK
211 Martpuna cuctemMsl TMHEHHBIX ypaBHEHUN. OnpeaennTens MaTpUILIbI
3 OyHKIHH U TpaduKu
31 OyHkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢yHkumu. B3anmHO oOpaTHbIE (YHKIHU.
' Yérusle u HeuéTHbIe QyHKUUU. [lepuoanyeckue GpyHKINN
3.2 Ob6nactp ompeneneHuss U MHOXecTBO 3HaueHMH ¢ynkuumu. Hymu ¢ynkmun. IlpomexyTtku




3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIMU. MaKCUMyMBbl W MHHHUMYMBI

¢byakuun. Hanbonpiiee u HauMeHblee 3HaYeHUE (PYHKITUN Ha TTPOMEKYTKE

CrenenHast (yHKIHS C HATYpaIbHBIM U LENbIM 1oka3aTteneM. EE cBolicTBa u rpaduk. CBoiicTBa

33 U rpaduK KOpHs N-Oi CTENeHH

3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U IpaQUKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U Ipaduku

36 Touku paspeiBa. AcumnToThl TrpadukoB (yHkiuid. CBolcTBa (YHKIMA, HENPEPHIBHBIX Ha
' OTpe3Ke

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCIIEA0BATEIHHOCTEN

3.8 Apudmernueckas 1 reoMmeTpuueckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX ()YHKITHNA

42 [IpumeneHne NPOM3BOAHON K HMCCIEIOBAHHIO (YHKIMH HAa MOHOTOHHOCTH U JKCTPEMYMBI.
' Haxoxxnenre HanOoIpIIero 1 HAMMEHBIIETO 3HaUYeHUS (DYHKIIMH Ha OTPE3Ke

4.3 [lepBooOpasnas. aTerpan
5 MHoxecTBa U JIOTHKA

5.1 MHosxecTBO, onepanuu HajJ MHOXKecTBaMu. J[uarpamMmel Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 OmnwucarenbHasi CTaTUCTHKA

6.2 BepositHOCT

6.3 KomOunatopuka
7 T'eomerpust

7.1 @urypsl Ha MIOCKOCTU

7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKU

7.4 Tena u MOBEpXHOCTH BPALIECHUS

7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Martemaruka: ['eomerpus.10-11kmaccer: yueb. nis oOmieoOpasoBar.
opranuzanuii: 6a30Bslif u yriyou. yposau /JI.C. Atanacsia u ap.-M.:

ITpoceemienne,2021(MI'Y -mkose)

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. Maremaruka: ['eomeTpus.10-11kmaccel: yaeb. 115 obmeoOpa3oBar.
opraHu3anuii: 0a3oBbIil u yriayosa. ypoau /JI.C. AtanacsH u ap.-M.:
[Tpoceemienne,2021(MI'Y -mkose)

2. b.I'. 3uB "[Innaktnueckue matepuansl 1o reometpuu 10 ximacc"
ITpocgemienne 2011r.

3. b.I'. 3uB "lunaktuueckrue maTepuaibl 1o reomerpuu 11 kmacc"
ITpoceemienne 2011r.

4. I1.U. AnteiroB. Tectel. 'eomerpus 10-11 kiaccst. poda 2002r.

5. Coopuuk KMo EI'D

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuotexa [{IOP, POII, M3III; Perry EI'D



