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INOACHUTEJIbHAS 3AIINCKA

['eomerpust sBiseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIlero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YECHHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTU M IMPEIMETOB I'yMaHMTapHOro Iukia. IIockosibKy JIOrMdyeckoe MbILUIEHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEP)KICHUH IPH pELICHUU
TFeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a/lay €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilens ocBoeHus mporpaMmsel yueOHoro kypca «I'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl TPU U3YYCHHH TE€OMETPUH, Kak
coCTaBJIAIOLIEH NpeaMeTHON obOnactu «MaremaTnka M MHGpOpPMaTHKa» dYepe3 obecrnedeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JecTBUH, crielu(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX [Vl YCIEUIHOIO MpOo(eCcCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMHU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacuiMpeHue IpeJCTaBIeHUs O TEeOMETPUM KaK 4YacTH MHPOBOM KYyJIbTYpbl U
(dbopMEpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dbopMHpoBaHHE NPEJCTABICHUS O NPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATh M HM3y4aTh pas3HbIE  SIBICHUS
OKpY’KaIOIIEero MHUpa, 3HaHHE NOHATHHHOrO amnmapara mno pasgeny «Crepeomerpus» yueOHOro
Kypca reOMeTpuH;

(dbopMHpoBaHHE YMEHMsI BJIaJIeTh OCHOBHBIMM MOHATUSAMHU O IMPOCTPAHCTBEHHBIX (hUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (GOpMylT W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

dbopMupoBaHHE YMEHHs paclio3HaBaTh Ha 4YepTek,aX, MOACNSIX W B PEaTbHOM MHpPE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh T€OMETPUUYECKHUE MOJIENH;

dopMHupoBaHHE  TIOHUMAaHUS  BO3MOXXHOCTH  AKCMOMAaTHYECKOTO  IOCTPOSHUS
MaTeMaTHYeCKUX TeopHuil, (opMuUpOBaHHE MOHMMAHHs POJM AKCMOMATHKM IPHU IPOBEICHUU
paccyXJIeHHI;

dopMHpOBaHHE YMEHMs BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB WU AJITOPUTMOB pEIlEHUS,
YMEHHUSI HX TPHUMEHATh, MPOBOIUTH JOKa3aTeNbHbIE pPACCYXICHUS B XOAE pPEUICHHUS
CTEpEOMETPUYECKUX 33Jad M 3aJad C [PaKTUYECKUM CoOJIep’KaHHeM, (OpPMHpPOBAHUE
IpEJCTaBICHUsT O HEOoOXOJUMOCTH JIOKa3aTeIbCTB IPU OOOCHOBAaHUM MaTEeMaTHYECKHX
YTBEP)KJICHHUI U POJIM AaKCHOMAaTUKU B TIPOBEICHUH JIETYKTUBHBIX PACCYXICHUMH;

pa3sBUTHE ¥ COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
00yJaroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBIIIICHHSI, THTepeCca K N3YUYEHUIO T€OMETPHUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TIOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSX W MPU U3YUYEHHUH JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEMl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pEabHbIX CUTYyallui, HCCIeI0BaHUS
MOCTPOCHHBIX MOJIeNell, MHTepIpeTaluy NOJTYYeHHBIX pe3yabTaToB.

OCHOBHBIMHU COZIEpKATEIBbHBIMU JIMHUSIMU ydeOHoro Kkypca «l'eomerpusi» B 10-11
Kiaccax sBisitorcs: «[IpsiMble M TJIOCKOCTH B TNPOCTPaHCTBe», «MHororpaHHukm», «Tena
BpallleHus», «BEKTOpbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «/BHIKEHNS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMU,
pEeBaHTHBIMHU T€OMETPHUH Ha yriIyOnéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepKATENbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHPOBAHUE JIOTMYECKHX YMEHUH
pacrpenensercss He TOJbKO M0 COJACpXkKAaTelbHbIM JIMHUSAM, HO W IO rojaM oOOydYeHHMs.



Conmepxanrie  00pa3oBaHUsS, COOTBETCTBYIOIIEE IMPEIAMETHBIM  pe3yibTaTaM  OCBOCHUS
OenepalbHON paboueil MPOorpaMMebl, pacrpeneaEHHBIM M0 ToaM O0yUYeHUs, CTPYKTYpHUPOBAHO
TakKUM 00pa30oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHUHIIMIHAIBLHBIM BOIPOCAM OOYYaronIuecs
oOpamaniuch HEOJHOKPATHO. DTO MO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'€OMETPUUYECKUMHU
NOHATUSMH W HaBBIKAMH IIOCIIEJOBATEILHO M IOCTYIATEIBHO, C COOJIIOJICHHEM IPUHIIHIIA
MNpEeMCTBCHHOCTH, a HOBBIC 3HAHHWA BKJIKHOYAaTh B OGH_IYIO CUCTCMY T COMCTPUYCCKHUX
NpeCTaBICHUN OOYUYaIONIMXCS, PaCIIupss U yrayouss e€, oOpas3yst MPOYHbIE MHOKECTBEHHbBIE
CBSI3H.

[Tepexox kK U3yUEHUIO TEOMETPUH HA YIIIYOJIEHHOM YPOBHE MTO3BOJISIET:

co3matk ycnoBus s auddepeHnmanyu  00ydeHHUs, TOCTPOSHUS WHIWBHIYaTbHBIX
o0pa3oBaTeNbHbIX HporpammMm, O0OeclneyuTh YriayOn€HHOE M3yYeHHUE TEOMETPUHM  Kak
COCTaBIsIONIEH yaeOHOTO IpeameTa «MareMaTukay;

MOJrOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHUIO M3YYCHUST MAaTEMATHKH C YYETOM BBIOOpA
Oynymeit npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXKAY OOmUM U MpodecCruOHATBHBIM
o0Opa3oBaHHEM.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamuienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulebHbIE IPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPsAMOM M IIOCKOCTH. [lapamuienbHOE W LEHTpAIbHOE
IPOEKTHpOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300paxkenne ¢puryp B mapawieIbHOW MPOEKIMU. YTIIbI C COHANIPABICHHBIMA CTOPOHAMH, YTOJI
MEXy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajllebHbIE IUIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTel. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa3p, NapajuleIeuIe], IOCTPOSHUE CEUCHUI.

IlepneHUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE  IPSMBIE B
IIPOCTPAHCTBE, MpsIMbIE IApajuleJIbHbIE M IEPHEHAUKYISIPHBIE K IUIOCKOCTH, IIPH3HAK
NEPHEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISPHON
IUI0CKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA TIOCKOCTD.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIBl B IPOCTPAHCTBE: YIo MEKIY IPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN YIroJl, IMHEHHBIN
yrosl JABYIpaHHOro yria. TpéxrpaHHbli U MHOrorpaHsble yribl. CBOWCTBAa IJIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNe]l W ero cBoWcrBa. KpaTyaillime Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpancTBenHas Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, NpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep U OOKOBBIX IpaHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IIpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, paBUiIbHAS TPEYToJIbHAs MUPAaMUJa U IPAaBUIbHBIN TeTpasap, kyO. Ilpencrasnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOACKAdAP U UKOCADIP.

Brruncienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3mbl. Ilnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU TUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS MapajulesIeNuNena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPUS IPABUIbHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOPOB. JICHCTBHS C BEKTOpPAMHU: CIOKEHHUE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa clokeHus BeKTopoB. CBolicTBa
YMHOXXEHHS BEKTOpa Ha 4yucio. [loHaTne koMmIutaHapHble BEKTOpPBI. IIpH3Hak koMIiaHapHOCTH
Tpéx BekTopoB. [IpaBwiio mnapamnenenunena. Teopema O pasloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaMm. IIpsMoyrompHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.



Koopaunarsl BekTopa. CBA3b MeEXAy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CkansipHOE MPOU3BEICHIE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[TonATHsA: UUIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAas IIOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyomue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnionoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkenue Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka munmuHapa u konyca. CuMmeTpust
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, LWIUHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U LapoBOr0 CETMEHTA.

KomOunanmu Tten BpalieHMss U MHOrorpaHHukoB. llpu3ma, BhucaHHas B LWJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOTrpaHHHUKA, OIIMCAHHOIO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl n e€ yacteid. Ilonobue B
npoctpanctBe. OtTHomeHne 00BEMOB, TUIOMAAEH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[IpeoOpa3oBanue nonodus, romoreTus. PemeHue 3amady Ha IUIOCKOCTH C MCIIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne cedyeHMH MHOIOIPDAaHHMKOB M TeJl BpAIICHUSA: CEYEHUS LWIMHApA
(mapamienbHO M TEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
IPOXOJALIME Yepe3 BEepIIMHY), CEYEHHUs I1apa, METO/bl ITOCTPOEHUsS] CEYEHUI: METO] CIIeJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TIIOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOKeHHA. IIpsiMoyrosnbHas cucrema KOOpPAHMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBUKeHHS B IPOCTPAHCTBE

JBwxkenuss mnpoctpancTBa. OtoOpakeHus. JIBwkeHuss u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buapl IBM)KEHMII: NapauleNIbHBIA IEPEHOC, LEHTpalbHAasi CHUMMETPHS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust monodus. Ilpsmas u coepa
Ditnepa.



IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BoCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUH, MOpOIEAyp Tpa)JaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUIMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Hapona, cHopMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHHE:

JCTETHYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHud, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jJuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHSATh MaTeMaTHUYECKHUE 3HAHHS B MHTEpecax 370pPOBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHSITHIX CIIOPTUBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymier mnpodeccun W pearn30BbBIBATH COOCTBEHHBIE
JKU3HEHHBIE TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MpPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HaNlpaBI€HHOCTH;

7) IKOJI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKNX 3HAHWUW JJIs pelieHus 3a7ad B 00JIACTH OKpYKAloeh cpeipl, INIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOILIECTBEHHOW MPAKTUKH, MOHMMaHHWE MAaTeMaTH4YeCKOW Hayku Kak cdepbl
YeJIOBEUECKOU JIEATETbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH IS Pa3BUTHUS LIMBUIM3ALUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTH4YEeCKOU KYIbTYpPOU KaK CPEeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYUIIECTBJISITh MPOEKTHYIO U MCCIEI0BATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
HOHATUH, OTHOWIEHMH MeXAy MOHATUAMH, (OpMyIUpOBaTh ONpEAENECHUs MOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAHUS Ui 0000UIeHHA U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IL1E, YCIOBHBIE,

BBISBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpEYHs B (akTax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpe/ylaraTb KPUTEpUM ISl BBIABICHHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JienaTh BBIBOJABI C HCIHOJb30BAHMEM 3aKOHOB JIOTMKM, NEAYKTHBHBIX M HHJYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTElIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUHN (TpsMble U
OT IPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAIMIO, IMPUBOJUTH MPUMEPbl M KOHTPIPUMEDPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBObI;

BbIOMpaTh CHoco® pemieHus YyueOHOM 3ajaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOASIIMM ¢ Y4ETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATEIbCKII HHCTPYMEHT TO3HAHUS, (POPMYITHPOBATH
BOINPOCHI, (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UINIO, MHEHHUE;

IIPOBOJAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIAOBAHHE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBaHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUEHHBIX PE3Yy/IbTaTOB, BBIBOIOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHUE MPOIECCA, a TAK)KE BBIIBUIaTh MPEATIOIOKEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI MHPOPMAIIUY, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U AJIS
pelleHus 3aJa4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHCTEMaTH3MpOBaThb W HHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHPOpMalMIO, TPEACTaBIATh €€ B pa3IMyHbIX  (opmax,
WTIOCTPUPOBATH TpapuuecKy;

OLICHUBATh HAJEKHOCTh HMH(DOPMAIMM IO CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBHUSIMU U IIENISMU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NMHCHhMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOAY peHICHHs 3a/Jadd, KOMMEHTHpPOBATh TMOJYyYCHHBIN
pe3yJbTaT;

B X0j/i¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY 00CYXAaeMOW TEMbI, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh MJEH, HALEIEHHBIE HAa IOWUCK PEIIEHMs, CONOCTAaBJISATh CBOU



CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3IU4HUe U CXOICTBO
HO3UIHI, B KOPPEKTHOU popme POpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTaBIATL PE3YyJIbTaThl PCHICHUA 3aadd, SKCICPpUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/auyd, BBIOMpATh CIOCOO pEmIeHHs € y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIIUTENIBHBIX IIPOLIECCOB, HUX pe3yJIbTaToB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTb IIPH PEIICHHH 3aladd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBUSIM, OOBICHATH IPUYUHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHMsI Pe3y/ibTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSAITEILHOCTD:

NOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUIYaJIbHOW pabOThI Ipu
pelieHUH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BUIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (0O0CykIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JpYTMMHM 4IEHaMU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuiicss HAy4YUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITUSIMH CTEPEOMETPUH IIPU PELICHUH 3ajad U
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKIEHUM;

® [IpUMEHATh AKCHOMBI CTEPEOMETPUM W CIEACTBMS W3 HHUX TIpU  PELIEHUU
TEOMETPUUECKUX 3a7ay;

e iaccu(UIUPOBATh B3AUMHOE PACIIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPAMBIX U IVIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEpPUPOBAThH MOHATHSAMH, CBA3AHHBIMHU C YIJaMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSMON U TIIOCKOCTBIO;

e cBOOOJIHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOI'OIPAaHHHKOB (Tpu3Ma, MUpaMuia,
pSMOYTOJIbHBIN Mapasienenunen, Kyo);

e iaccu(uIUpPOBaTh MHOTOTPAaHHUKH, BIOMpPasi OCHOBAHUS U1 KJIaCCU(PUKALINH;

e CcBOOOJHO ONEpPUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

e  BBHINOJHATH NApaJIeNIbHOE, IIEHTPATILHOE U OPTOrOHAILHOE MPOEKTUPOBaHKE (HUTYp Ha
IUIOCKOCTb, BBIIOJIHATh N300paXkeHus (PUryp Ha MIOCKOCTH;



CTPOUTH CEYEHHS MHOIOIPAaHHUKOB PA3JIMYHBIMU METOJIaMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
FEOMETPUUECKUX Tell C MPUMEHEHHEM QopMyT;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh WU
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelmaTte 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEMaTH4YECKUX OTHOUIEHWM M HaxOKICHHE
FEOMETPUUECKUX  BEJIMYMH, IPUMEHSAS H3BECTHBIE METOABl IPU  PELICHUHU
MaTEeMaTUYECKHX 3a/1a4 MOBBIILIEHHOI'O U BBICOKOTO YPOBHS CJI0KHOCTH;

IPUMEHSTH [IPOCTENIINE IPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHUCTEMBI MIPU PELICHUHU CTEPEOMETPUUECKUX 3a]1a4;

U3BJIEKATD, peoOpazoBbIBaTh u UHTEPIIPETUPOBATD UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, MPEACTABICHHYI0 Ha 4YepTekax |
PUCYHKaX;

IPUMEHSATh IIOJyYEHHbIE 3HAHMS Ha IPaKTUKE: CpPaBHUBATh M AHAIU3UPOBATh
peasibHblE CUTYyalluM, IPUMEHSATh W3Y4YECHHbIE MOHATUS B IPOLECCE MOMCKA pEIICHUS
MaTeMaTHU4ecKu cPOpMYyITUPOBAHHOMN MPOOJIEMBI, MOJICTHUPOBATh PEAbHBIE CUTYAI[UU
Ha S3bIKE TEOMETPUH, MCCIEN0BAaTh IIOCTPOEHHbIE MOJEIM C HCIOJIb30BAaHUEM
FEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, peliath NpaKTHYeCKue
3a/1a4yM, CBSI3aHHbIE C HAXOKJIEHUEM I€OMETPUYECKUX BEIUUNH;

UMETh TpEJICTaBIeHUs] 00 OCHOBHBIX JTalax Ppa3BUTUS T'€OMETPHM KaK COCTaBHOM
yacTu (hyHIaMEeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiaacca o0ydaromuiicss HAyquTCs:

CBOOOJTHO OMEPUPOBATh MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHUYECKOM, KOHUUECKOH U
cepruieckoil MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOTYUEHUS;

ONEepUpPOBaTh MOHSTHUSMHU, CBA3AHHBIMHU C TEJIaMM BpAIIECHUS: LMIUHAPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cepa U 1map) U 0ObACHIATH CIIOCOOBI
MIOJIyYEHUS TEJl BPaILCHUS;

KJIaCCU(UIIMPOBATh B3aUMHOE PacMojIoKeHUe cephl U MIO0CKOCTH;

BBIYUCIISITh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpALICHUS, OOBEMBI U
IUIOLIAIM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIIECHUS, TEOMETPUUECKUX TEN C
npuMeHeHueM Gopmyi;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBI3aHHBIMH C KOMOMHALMSIMH TEJ BpAIICHUS U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIASIMK MTOBEPXHOCTEH U 00bEMaMH MOT0OHBIX
TEN,

n300paxarh H3ydyaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX O00OBEMHBIX (GUTYp: BH]Il CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpAIllCHHUS;

U3BJIEKATbh, UHTEPIPETHUPOBaTh U INpeoOpa3oBbIBaTh  HMH(OpMAIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, IMPEJICTABIECHHYI0 Ha YepTexax Hu
PUCYHKax;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMU HAJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpPMHAT;



peliaTh TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIIIOB MEXKAY TMPSMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHUE PACCTOSHUN OT TOYKH [0 IUJIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOJHO OIEpPUPOBATh IMOHSATUSMHU, CBSI3aHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKCHUM;

BBITIOJHATh M300paKeHUsST MHOTOTPAHHUKOB M TENl BpAIICHUS MPHU TMapaieTbHOM
NepeHoce, eHTPATbHON CUMMETPHUH, 3epPKATBbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOI00US;

CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB M TeJd BpallCHUS: CEUCHHS LUIUHIPA
(mapasuieNnbHO U MEPHEHAUKYIISIPHO OCH), CEUeHUs KOoHyca (TapajijieibHble OCHOBaHUIO
U TIPOXOJsIIKe Yepe3 BEPIIUHY), CEUCHUS 1I1apa;

UCIIOJIb30BaTh METO/bl MOCTPOCHUSI CEUYEHHI: METOJ[ CJIEIOB, METOJ BHYTPEHHETO
MIPOCKTUPOBAHUS, METO]T IEPEHOCA CEKYIIEH TIIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

OPUMEHSTh TeoOMeTpUuYecKrue (akThl Ui PEIICHUsS CTePEeOMETPUUYECKUX 3ajad,
MIPEANOJIATAIONINX HECKOJIBKO IIaroB PEIICHUS, €CIM YCIOBUS MPUMEHEHUS 3aJIaHbl B
SIBHOW M HESIBHOU (hopMme;

pemaTh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUW WM HaXOXKICHUE
TEOMETPHUYCCKUX BEIIMYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U ANEKTPOHHO-KOMMYHUKAIIHOHHBIE CUCTEMBI PU
pEIIeHUU CTEPEOMETPUIECKHX 33/1aY;

MPUMEHATH TOJyYEHHBIC 3HAHUS Ha TMPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OIICHUBATh PeajbHbIC CUTYAIMH, IIPUMEHATh U3yUCHHBIC ITOHSITHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEIIeHUS MaTeMaTHYeCKH CQOPMYITUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh PEeaIbHbIE CUTYAIlMH Ha SI3bIKE TEOMETPUHU, UCCIIEA0BATh MOCTPOCHHBIC
MOJIETIM C UCIOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUNA U TEOpeM, almapara anreopsl,
pemaTh TPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XKICHHEM IeOMETPHUUECKUX BEIHYNH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTHs T€OMETPUU KaK COCTaBHOM
yacTu (yHIaMEHTa pPa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpakTieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pazoBare/ibHbIE
padoThI padoThI pecypes
1 Brenenue B ctepeoMeTpuio 23 1
9 BsaumHoe pacronoxeHue npsiMbix B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 HepneHz[mEmepHOCTb MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTubl ¥ paccTosHUA 16 1
6 MHororpaHHUKH 7 1
7 BekTops! B IpOCTpaHCTBE 12
8 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTh3anus 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ie/ioB U TeM u(poBbie
Ne i/ EpOrPAMMEI pa Beero Kontpoabusbie IlpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 AHanuTH4eckas reOMeTpust 15 1
5 [ToBTOpEHwME, 06061LI€HI:I€ " 15 1
CUCTEMaTH3aIUs 3HAHUH
3 O6bEéM MHOTOTpaHHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpCHME, 0606H.[eHI:Ie u 17 5
CUCTEMaTHU3aIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

JJIeKTPOHHBbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS Ha PUCYHKE
IJIOCKOCTH, MAPAJIICITBHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

Ilonstus: nepeCceKaromuecs MmiIOCKOCTH,
InepeceKaromumecs npsamas 1 rmji0CKOCTb,
MOJIYIIPOCTPAHCTBO

[TonsATHs: nepecekaronecs MIOCKOCTH,
MepeceKaronrecs npsimasi ¥ II0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEICTBUS U3 HUX

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIE
crneactBus u3 HUX. CocoObl 3a1aHus
IPSMBIX U TTIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TUNIOCKOCTEH




10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpaimBanue
MIOCTPOCHHBIX CEYCHUI Pa3HBIMU [[BETAMU

11

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU 1[BETAMU

12

N3o00paxenune ceyeHuit mupamMuabl, kKyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHU Pa3HBIMU 1[BETAMU

13

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE IIPOXOJAT YEpe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LIBETAMU

14

15

16

17

Mertoa cnesoB At MOCTPOEHUS CeYSHU

Merton cnenoB 1uisi TOCTPOCHUST CEUYCHHIA.
CBoiicTBa nepeceuyeHnid MpsIMbIX U
IJIOCKOCTEN

Merton cnesoB AJisi MOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YepTeKel U 3aruch 11aroB
IIOCTPOEHUs

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pédpax. Co3ganue
BBIHOCHBIX qepTen(eﬁ M 3aI1MCh 111aroB
MOCTPOCHHS




19

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeKel U 3aluch 1aroB
MMOCTPOCHHUS

[Toctpoenue ceveHuii B mupamuie, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
IIPOIOPLIMOHANIbHBIX oTpe3kax. [lonobue
TPEyroJIbHUKOB

22

23

[ToBTOpenue mianuMerpuun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTekax. Mcropus pa3BuTus
TJITAHUMETPUHU U CTEPEOMETPUH

Kontponbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

24

25

B3anMHOe pacnionokeHue npsMbIX B
npoctpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haky CKkpemuBaromuxcs
npsmbix. [lapannensHble npsMele B
MIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH NPSIMON MapalieIbHON
JAHHOM MPSMOM, MTPOXOASIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAaIlEeH Ha TaHHOU
npssMoi. Jlemma o nmepecedeHnmn
MapaJUIEIbHBIX IPSIMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH TpeX HMpsiMBIX. Teopema o
TpEX MmapajuleNbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHOE TPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA APAJIIEITHFHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKLIHUN




28

enTpanbHas npoekus. Yroiu ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEX1Y NPSIMBIMU

29

33,[[&‘11/1 Ha JOKa3aTCJIbCTBO U
HNCCICI0OBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B ITPOCTPAHCTBE

30

[ToHsiTUSA: MapaIeaIbHOCTh MPSIMOI 1
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapauiebHOCTH MPSIMON U TUIOCKOCTH.
CaoiicTBa napamuienbHOCTU NPSIMOU U
TJIOCKOCTH

31

32

33

I'eomeTpuuecKkue 3aa4un Ha BHIYMCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
NapajyieIbHOCTHIO NPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASIIETO Yepe3
JAHHYIO IPSIMYIO HA YepTEekE U
MapaJJIEIBHOIO IPYrou npsimoil. Pacuér
OTHOLIEHUN

[TapannenpHast npoeKUUsl, IPUMEHEHUE
JUIS TIOCTPOCHHUSI CEUeHHI KyOa U
napauienenumnena. CeoncTaa
napajuieNienumnena u IpusMbl

34

35

HapaJ'IJ'ICJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
MapajlyiCJIbHOCTH ABYX IIOCKOCTEH

Teopema o mapajuieTbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIIEH
yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
MIJIOCKOCTH M CIIEJICTBUSI U3 HEE

36

37

CaolicTBa napamienabHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIpU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IIJIOCKOCTEMN TpEThen

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpEC3Kax MapaJlJICIbHBIX ITPAMBIX,




3aKJIIOYEHHBIX MEXAY NapajuleIbHbBIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH TIPSAMOI ©
JBYMS apaJIJIeIbHBIMU IJIOCKOCTSIMU

38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesienuneaa

Beruncnenue UTMH OTPE3KOB B KyOe U
MPSIMOYTOJILHOM Tapasiesenure e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocTy. [Ipu3Hak
NIEPIEHIUKYISIPHOCTHU IIPMOH U
IJIOCKOCTH

43

44

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
MEPIEHIUKYIISIPHOCTU IPAMON U
IIJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

45

46

[1110CKOCTH ¥ NEPIIEHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX
[InmockocTH U neprneHInKyIspHbIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

47

48

49

[lepneHuKysp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIsipa U3 TOYKA Ha
MPSIMYIO

[lepnenuKymsp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIsipa U3 TOYKA Ha
MPSIMYIO

Teopema o Tpéx nepneHAUKYIsIpax




(npsimast u oOpaTHas)

Teopema o Tpéx nepneHAUKYIIPax

50
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpenuBaroIUMHUCS
IIPSIMBIMU
ITonck neprneHauKyISApHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

55 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IIIocKocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 HpaBI/IJ'IBHI:Ie MHOTOIpaHHUKHU. Pacuér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH

59 HpaBI/IJ'IBHI:Ie MHOTOIpaHHUKHU. Pacuér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH
CriocoObl ONyCTUTH HEPIIEHANKYISAPHIL:

60 CUMMETpHUS, CIABUT TOUKHU IO
MapajuIeIbHON IPSIMOU

61 CnBur o HenapannemzHoﬁ MPsIMOH,
U3MEHEHNE PACCTOSIHUN
Konrtponsnas padora "B3anmuoe

62 pacrioyio’keHue MPSIMBIX U TUIOCKOCTEH B
mpocTpaHcTae”

63 IloBTOpEHME: Yron Mexay IpsIMbIMU Ha

IJIOCKOCTH, TPUTOHOMETPHS B




64

65

MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHUHYCOB

[ToBTOpEHME: yrOa MEKIY
CKpEUIMBAIOIIMMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I‘-IeCKI/Ie MECTOJbI BEIYHMCIICHUA
yrijla MEeXIy MPSIMBIMU B MHOT'OTPaHHUKAX

66

67

JByrpanubiii yroja. CBONCTBO JUHEMHBIX
YIJI0B JIBYTPAHHOIO yria
[lepnenaukynspusie miockoctu. CBOICTBA
B3aMMHO MEPIIECHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak neprneHuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepeCeUYEeHUs ABYX IIOCKOCTEN
MIEePIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

69

[IpsimoyrosbHbII napauienenunesn; Kyo;
M3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBHOTO
napajuleJIenune1a

70

71

72

73

74

TeopeMa 0 JUuaroHaljii npsiMmoyroJibHOro
mapajjiejacnuicaa U CICACTBUC U3 Heé

CrepeomeTpryuecKue U MpUKIIa HbIC
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
pPAaCION0KEHUEM MPSIMBIX U TUIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napasiesibHble TUIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHHUKaX

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIUBAOINUXCA IPAMBIX, PAaCCTOAHUEC
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
IMPOCTBIX CUTYAIHUAX

Paccrosame ot TOUukHn J0 IINIOCKOCTH,
PacCTOSIHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Boluncrnenne paccTossHUN MEXKIY
CKPEIIMBAIOIINIMUCS IPSIMBIMU C




IIOMOIIIBIO HCpHCH,Z[HKy.]'IHpHOfI IIJIOCKOCTHU

TpéxrpaHHblil yroJi, HEpaBEHCTBA JIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,

76 1
TEOpPEMbI KOCUHYCOB U CUHYCOB JUIs
TPEXTPAHHOTO yIyia

77 DneMeHTHl CPepruIecKoil reoOMEeTpUH: 1
reo/ie3uyecKe JUHUU Ha 3eMiie

78 Kontposbnas padota "Yrib1 u 1
paccrosiHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK 1
U €ro 3J1eMeHTHI"

80 [Tupamuna. Bunsl nupamua. [lpaBunsHas 1
nupaMua

81 [Tpusma. Ilpsimas 1 HaKIOHHAs! TPU3MBI. 1
[IpaBunbHas npusma

82 [IpssMo#t napaienenunen, 1
IPSIMOYTOJIbHBIN Mapajuienenunesn, Kyo

83 Beinykisie MHOrorpannuku. Teopema 1
Ditnepa
Brimykieie MEHOTOTpanHuKH. Teopema

84 Olinepa. [IpaBunpHBIE U TOTYTIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonTtposnbHast pabota "MHoOrorpaHHUKH" 1

86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 PazHocTh BEeKTOPOB 1

89 [TpaBwiio mapamienenuea 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
IJIOCKOCTH

92 CkansipHOE TIpOU3BEICHUE 1




Brruncnenue yria Mex1y BEKTOpaMu B

93 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiime 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O0001IeHrEe 1 cUcTeMaTU3alus 3HAHUH 1
99 O000111eHIE U CUCTEMATU3aIUs 3HAHUI 1
100 Hroroast koHTposIbHAs paboTa 1 1
101 Hroroast koHTposIbHAs paboTa 1 1
102 O000111eHIE U CUCTEMATU3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[MTPOTPAMME
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
ara ugposbie
Nen/m | Tema ypoka Beero Kontpoasnubie IIpakTnyeckue fll3yqennﬂ gﬁ[?;l;onaTeﬂbnme
padoThI padoTbI pecypesi
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha IJIOCKOCTH U B MPOCTPAHCTBE"
2 [ToBTOopenue Temsl "CkansipHoe 1
MIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue Temsl ""Bpranciienue yria 1
MEX1y BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEHME TEMBI Y paBHEHHE MTPSIMOH, 1
MPOXOISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE TIII0OCKOCTH, HOPMAJb, 1
ypaBHEHHE TJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousseieHue 1
8 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1




[IPOrpaMMUPOBAHHE

JIuHeitHbIe HEPaBEHCTBA, TUHEUHOE

d MporpaMMHUpPOBaHUE

10 AHaIUTUYECKHE METO/IbI pacuéTa yria
MEXy MPSIMBIMUA B MHOTOTPaHHUKAX

11 AHaTUTHYECKUE METObI pacuéra yria
MEXy IIOCKOCTSIMUA B MHOTOTPaHHUKAX

12 dopMyia pacCTOSHUSA OT TOYKH 10
IJIOCKOCTH B KOOPJIMHATAX

13 Haxosxnenue paccTostHul OT TOUKHU 710
IJIOCKOCTH B Ky0e

14 Haxoxaenne paCCTo;IHI/HzI OT TOYKH 10
IJIOCKOCTH B IPABUJILHOM MUPAMHUJIC

15 KOHTpOJII)}'I'aﬂ pabora "AHamuTHyeckas
reOMETpUs

16 CedeHuss MHOTOIPAHHUKOB: CTaHIapTHbBIC
MHOTOTPaHHUKH

17 CeueHurst MHOTOTPAaHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAaHHUKOB: CTaH/IapTHBIE

18 MIJIOCKOCTH, MIEPECEUEHUS MPSAMBIX U
ILIOCKOCTEHN

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 Hapaj'[J'IGJ'II)HI)Ie pr[MI)Ie M IJIOCKOCTH:
pacy€T OTHOLICHUH
[TapannenbHble NpsIMbIE U MIJIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIMHUCS
MPSIMBIMU
[lepnenukynsipHbIE TPSIMBIE U

29 TIJIOCKOCTH: CTaHAapTHHIE napmv
MEePHIEHUKYISIPHBIX TUIOCKOCTEN U
MIPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB

23 [TepnenuKynsipHBIC IPSMBIC U

IIJIOCKOCTH: TCOpPEMA O TPECX




MIEePIEeHIUKYIIApax

24

[leprnieniuKynspHBIC MIPSIMbIE U
IIJIOCKOCTH: BBIYUCIICHUS JIJIUH B
MHOTOTpaHHUKAX

25

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJEHUKOB, ()OPMYIIBI JIS
IO IEH, COOOPaKEHHSI TTOT00MS

26

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJLHUKOB, ()OPMYJIBI JIS
IJI0IA IeH, COOOPaKEHHSI TIOT00MS

27

[ToBTOpEHHME: MIOMIAIM
MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
IJI0INA EH, COOOPaKEHHSI TIOT00MS

28

29

30

31

[Inomanu cedyeHnii MHOTOI'PaHHHUKOB:
IUTIOIIAM [TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPAKCHHSI TOT00MS

[Imomaau ceyeHnii MHOTOrPaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUs MOI00US
KonTponbnas padota "[loBTopenue:
MHOT'OI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napajiesenumnena

32

33

3amaun 00 yaABOEHHH Ky0Oa, 0 KBaJpaType
Ky0a; O TPUCEKITUH yIia
CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSAMOYTOJILHOTO
napaiesenumnena

34

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
BBIYMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuieNienunena

35

O06BEM npsiMOit TPU3MBI

36

CrepeoMeTpHuueCcKue 3a7jauu, CBSI3aHHBIE C




BBIUHCIICHHEM 00bEMOB MPSIMOM MPU3MBI

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C

37 . N
00BEMOM TIPSMOIA TPU3MBI
Brrunciienue 00bEMOB TEJI C TOMOIIBIO

38 onpenenéHHoro uHaTerpaia. OobéM
HAKJIOHHOM IIPU3MBbI
Brrunciienue 00bEMOB T C TOMOIIBIO

39 onpenenéHHoro uaTerpaita. OobéM
T PAMH/TBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIINM YTIIOM

42 CrepeomeTpHuUeCcKHe 3a]1a4M, CBI3aHHBIC C
00BEMaMK HAKIIOHHOW TTPH3MBI

43 CrepeomeTpuuecKkue 3a1a4u, CBsI3aHHbBIE C
00BEMaMH MUPaAMUJIBI
IIpuxnagaeie 3agaun mo teMe "OO0bEMBI

p

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOMN
MIPU3MBI

45 [Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBSI3aHHbBIE C 00BEMOM MTUPAMHUIBI

16 [Tpumenenne o0bEMOB. Boruncienne
PACCTOSIHUS JI0 TITOCKOCTH

47 Kontponbras padota "O0bEM
MHOrOrpaHHuka"
[unuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIIne UITHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuaap. [Ipsamoit KpyroBon UIMHAP.
[lmomaae MOBEpXHOCTH HHJIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHUYecKoi moBepxHocTu. KoHyc

o1 CeueHue KOHYcCa IUIOCKOCTHIO,




HapaJIJICJIBHOfI IIJIOCKOCTH OCHOBAHU A

VYceuénnsiii konyc. M3o0paxenune

52 KOHYCOB U YCE€UEHHBIX KOHYCOB

53 HHOHl?iI[B OOKOBOI TTOBEPXHOCTH H
MOJTHOW TIOBEPXHOCTH KOHYCa

54 Hnomzizlb OOKOBOW MOBEPXHOCTH H
MOJTHOM TIOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOSHUEM CEUSHHH IMINHAPA, KOHYCa
CrepeoMeTpHyeCcKHE 3a1a4d Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
MOCTPOSHUEM CCUCHHI IIWINHPA, KOHYCa

57 [TpuknaaHbie 33129, CBSI3aHHBIC C
[ATHHIPOM

58 [TpuknaaHble 3a7a9u, CBSI3aHHBIE C
[IWIMHAPOM

59 Cdepa u map
[Tepeceuenue cheps! u mapa c

60 tockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bua u n3o0paxenue mapa
[epeceuenue cheps! u mapa ¢

61 ockocThio. Kacanue mapa u cepbl
TUTOCKOCTHIO. Bu 1 m300pakenue mapa

6 YpaBlieHHe cthepsl. [Tmomane chepor u e€
qactei

63 Cummerpus chepsl 1 mapa
CrepeomeTrpuyeckue 3a1aun Ha

64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MTOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO
CrepeomeTpuueckue 3a1a4 Ha

65 JIOKa3aTeIbCTBO U BEIYMCIICHUE,

CBsi3aHHBIE cO chepoi U mapom,




IIOCTPOCHUEM UX CEUYCHMH MIOCKOCTHIO

66

67

68

[TpuknaaHbIe 3a7a9u, CBSI3aHHBIEC CO
cdepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA TIOCKOCTH,
BBIUUCIICHUS B OKPY)KHOCTH, CTaHIapTHBIE
moo0ust

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOI'OI'PaHHUKOB

69

70

71

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BparieHus"

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BparieHus"

KonTponbhas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O06bem mumuHapa. Teopema 00 00bEMe
MPSIMOTO LUJIMHAPA

Brruncienne 00EMOB TEII ¢ HOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
KOHYycCa

IImomaay OOKOBOM U IOJIHOM
MMOBEPXHOCTH KOHYCa

75

76

CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
BBIUHCITICHHEM 00bEMOB IIWIIMHIPA,
KOHYyca

[Ipuknagueie 3agaun mo teme "OO0BbEMBI U
MJI0IA I TOBEpXHOCTEN Ten"

77

78

OO0BEM 11apa U MapoBOTO CEKTOpa.
Teopema 006 06bEme mapa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1auu,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1apa, mapoBOro CETMEHTa U MIapOBOTO
CeKTOpa

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa u




wionaapio cepbl. COOTHOIICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
MOIOOHBIX Te

79
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