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HOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTcd OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHus, TaK KakK O0O0€CcleurnBaeT BO3MOXHOCTb HW3Y4YEHUS
JUCIUIUIMH ~ €CTECTBEHHO-HAy4YHOW  HAalpaBlIC€HHOCTM U MPEIMETOB
ryMaHUTapHOro 1ukia. [Tockonbky Jioruueckoe MbluieHue, popMupyeMoe npu
M3YyYeHUH  OOYyYalolMMHUCA  TNOHSATHUMHBIX  OCHOB  TE€OMETpUH,  TpH
J0Ka3aTeIbCTBE TEOPEM U MOCTPOCHUHU LETOYKU JOTHYECKUX YTBEPKIACHUHN IPU
pELICHUH T€OMETPUYECKUX 3a/1a4, YMEHUE BBIJIBUTATh U ONPOBEPraTh TUIOTE3bI
HETIOCPEICTBEHHO UCIOJIB3YIOTCS MPHU PEIICHUHU 337ad €CTECTBEHHO-HAy4YHOTO
IIUKJIa, B YACTHOCTHU (PU3MYECKUX 3a/a4.

Lenr ocBoenust mnporpammbl ydeOHOoro kypca «l'eomeTpus» Ha
yriayOia€éHHOM  ypOBHE —  Pa3BUTHE  WHIUBUIAYAIBHBIX  CIOCOOHOCTEM
oOydJaromuxcs NpU U3YYEHUH TE€OMETPUHU, KaK COCTaBIIAIONICH MpeaMeTHOU
obnactu «MaremaTka M MHPOpMATHKa» uyepe3 oOecredyeHue BO3MOKHOCTU
NpUOOPETeHHsT U UCIOJIb30BaHUs Oosiee MIyOOKHUX T€OMETPUUYECKUX 3HAHUU U
NEUCTBUM, CNEUUPUYHBIX TEOMETPUU, M HEOOXOIMMBIX JUIsl YCHEIIHOIO
npoeCCUOHAIBHOIO  00pa30BaHUs,  CBSI3aHHOIO  C  HUCIOJb30BaHUEM
MaTEMaTHUKH.

[IpuopureTHpIMH 3alayaMHi Kypca T'€OMETpUU Ha YIiIyOJEHHOM YpPOBHE,
pacIIUpSIOIIMMY U YCUIIUBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSL:

paclIMpeHne IPEICTaBICHUS O FEOMETPUN KaK YaCTU MUPOBOM KYJIBTYpPBI
1 (OpMUPOBAHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE MNPEICTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIINX MAaTEMaTUYECKUX MOJENAX, NO3BOJIIOIIMX OMMCHIBATh U M3ydaThb
pa3HbIE SBIECHUSA OKPY’KAIOIIEr0 MHpA, 3HAHUE MOHATHMHOIO arrmapara IIo
pazzaeny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpUH;

¢opMupoBaHHEe  yYMEHHUS ~ BIaJeTh  OCHOBHBIMH  TOHATUSMU O
MPOCTPAHCTBEHHBIX (UTypax W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHHE TEOPEM,
GopMyn U yMeHHE UX NPUMEHATb, YMEHHUS OKa3bIBaThb TEOPEMbl U HaXOAWUTh
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dopMupoBaHHEe yMEHHUS paclo3HaBaThb Ha YEpPTEkax, MOJCISIX MU B
pealbHOM MHUpPE MHOTOIPaHHMKM W Tella BpPAIIEHUSA, KOHCTPYHUPOBATH
reOMETPUYECKUE MOJIEIIN;

dopmupoBanue MOHUMAaHUs BO3MOXHOCTH AKCHOMAaTHYECKOIO
MOCTPOEHUSI MaTeMaTUYEeCKUX Teopuil, (OopMUpPOBaHWE TOHUMAHHS POJIH
AKCHOMATHUKH IPU IPOBEJIEHUN PACCyKICHU;



dbopMupoBaHuEe yMEHUS BIAJETh METOJaMU JOKA3aTEIbCTB U aIrOPUTMOB
pelieHus, yMEHUsl UX MPUMEHSTh, MPOBOAUTH JOKA3aTeJIbHbIE PAcCyXICHUS B
XO0Jle peILICHUs] CTEPEOMETPUYECKUX 3a7ad U 3aJa4 C [PaKTUUYECKUM
cojepkanueMm,  (opMupoBaHHME ~ TPEACTaBICHUS O  HEOOXOJUMOCTHU
JI0OKa3aTebCTB TMPU OOOCHOBAHMM MAaTEMaTHYECKUX YTBEPKIACHUU U POJIHU
aKCOMATHKH B IIPOBEICHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIJICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN oOydJaromuxcs, [I03HaBaTEILHON AKTHUBHOCTH,
UCCJIEOBATEIBCKUX YMEHHUM, KPUTUYHOCTH MBIIIUICHUS, UHTEpPECa K U3YUYCHHIO
T€OMETPHH;

dbopmupoBaHue (b yHKITMOHATBHOM IPaMOTHOCTH, peeBaHTHOM
TEOMETPUHU: YMEHHUSI PACIO3HABATh MPOSBICHUS T€OMETPUUECKUX TMOHATHH,
O00OBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX J>KU3HEHHBIX CUTYyalUsX U TpHU
U3YYEHUU JPYTruX Yy4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJICIUPOBAHUS pEaJbHBIX CUTYyallUid, WCCIEOBAHUS
MIOCTPOSHHBIX MOJIENICH, HHTEPIPETAIIMHU TOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpXKATEIbHBIMU JIMHUAMU Y4eOHOTO Kypca «I'eomeTpusi»
B 10-11 xmaccax spusaworcs: «lIpsiMble M TUIOCKOCTU B MPOCTPAHCTBE,
«MHororpanaukun», «Tema BpameHusi», «BekTopbl W  KOOpPAHMHATHI B
IPOCTPAHCTBEY, «JBMKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPHPOBATH
HOHSTUSIMU», PEICBAaHTHBIMU F€OMETPUU Ha YriyOJIEHHOM YpOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJIepKaTeIbHBIM JIMHUSAM Y4eOHOTO Kypca,
a ¢GopMHpOBaHUE JIOTHUECKMX YMEHUN pachlpelnensieTcss He TOJIbKO TI0
colepKaTelbHBIM JUHUSIM, HO ©W 1o Trojam oOydenus. Coaepkanue
oOpa3oBaHusA, COOTBETCTBYIOI[EE TPEIMETHBIM pe3yjbTaTaM OCBOCHUS
®enepanbHO paboyeill MporpaMmbl, paclpelleNEHHBIM 0 rojaM O0y4YeHus,
CTPYKTYPHPOBAaHO TakuM  o0pa3oM, 4dYTOOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOCaM OOydYaromuecs: o0pamaiich HEOTHOKPaTHO. DTO
MO3BOJIIET OPraHW30BaTh OBJIAJICHUE TEOMETPUYECKUMH TMOHATUSIMU H
HaBbIKAMHU TIOCIJIEIOBATEIbHO U IMOCTYNATENbHO, C COOJIIOJECHUEM MpPUHIHUIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHWA BKIIOYaTh B OOIIYI0O CHUCTEMY
T€OMETPUYECKUX MPEICTABICHUN OOYUYAIOMIMXCS, pacCIIupsisi U yrayomsis eg,
o0pa3yst IPOYHBIE MHOXKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHUIO TEOMETPUH HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycioBus it auddepeHnmanud  0O0ydeHHs, TOCTPOCHUS
WHJMBUAYaJIbHBIX 00pa30BaTEIbHBIX MPOrpamMM, OOECIEeUUTh YIIIyOJIEHHOE
M3YUYEHHUE T€OMETPUU KaK COCTaBIISIIONIEH yuyeOHOro mpeamera «MaTeMaTukay;



IIOATOTOBHUTD o6yqafom1/1xc;1 K HOPpOAOJDKCHHUIO HU3YUYCHUS MATCMATHKU C

yu€TOoM BbIOOpa Oyayiieit mpodeccun, odecrneunBasi MPEeMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHanbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomeTpusi» Ha YriiyOJIEHHOM ypOBHE

otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kmacce —
102 gaca (3 yaca B HEJIEJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATUA cTepeoMeTpuu. Touka, Tmpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMHOe pacnosiokeHrne OpsIMbIX B NPOCTPAHCTBE: IEpeceKarolnecs,
napajuielbHble W CKpelnuBaromuecs: npsimbie. [Ipu3Haku CKpemMBarOIAXCS
npsMbIX. [lapannenbHOCTh MPSIMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieibHble TPSAMBIE B MPOCTPAHCTBE, MNAPAICIBHOCTh TPEX MPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIBHOE
npoeKTHupoBaHue, n3olOpaxenue ¢uryp. OCHOBHbIE CBONCTBA MapayljIeIbHOIO
npoektupoBanus. M3obpaxkenue Guryp B mapayieIbHON MPOEKIUU. YTIbI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTOJd MEXAY MNpsIMBIMH B TMPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TIockocTel. IlpocTeiimie mpocTpaHCTBEHHbIE (QUTYpPHI Ha
IJIOCKOCTH: TETPa3p, NapajljieseuIe], IOCTPOCHUE CEUEHUN.

[leprieHAUKYISIPHOCTD NPSIMOM U IJIOCKOCTH: NIEPIICHAUKYJISIPHBIE IIPSMbIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U NEPIEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTA IPSAMOW M IUIOCKOCTH, TEOpeMa O IMpsIMOU
NEPIICHAUKYIISIPHOU IJIOCKOCTH. OpToronanpHOE IIPOCKTUPOBAHUE.
IleprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM JIO IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 IUIOCKOCTH, MPOEKUIUS (GUTYPHl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPHECHAMKYISIPHOCTH JBYX
mIockocTen. Teopema o0 TpEX MEPIECHAUKYISAPAX.

VYTIiabel B IPOCTPAHCTBE: YIOJl MEXKAY MPSAMON U IJIOCKOCTBIO, 1BYTPAHHBIN
yIoJI, JIMHEUHBIA yroJl JBYTPAHHOrO yrila. TpEXrpaHHbIA U MHOTOTPaHHbBIC
yribl. CBOMCTBA IUIOCKUX YIJI0B MHOTOrpaHHoro yria. CBOMCTBa IMIIOCKUX H
JBYI'PaHHBIX YTJIOB TPEXTPAHHOrO yriia. Teopembl KOCHHYCOB U CHHYCOB LIS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buapel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsMas W HAKJIOHHAs TPHU3MBI, OOKOBask W TMOJHAs TMOBEPXHOCTH
npusMebl. [lapannenenunesn, npAMOYTroJIbHBIM NapajIeienune] U €ro CBOMCTBa.
Kparuaiimime mnyTh Ha TOBEpXHOCTM MHOIOTpaHHUKAa. Teopema OJiepa.
[IpoctpancTBennass teopema Iludaropa. Ilupamupa: n-yrojbHas nupamuja,



npaBuwibHas U yceu€éHHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
[paBWIbHON NUpaMubl. [IpaBunbHbIE MHOIOTPAHHUKU: NIPAaBUJIbHAS IIPU3Ma U
[IpaBWIbHAs NUpaMHUZa, IIPaBWIbHAs TPEYrojbHAas NUPaMua U IPaBUWIbHBIN
TeTpa’ap, kyO. [IpeacraBieHne O NpaBUIBHBIX MHOTOTPAaHHHUKAaX: OKTAdIp,
JNOACKadAP U UKOCADIP.

Bbrunciienne 371€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MHPSAMOM NPU3MBI,
IUIONIa/lb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTU MPABHIBHOM MHPAMUIBI,
Teopema O IUIOIIAAN YCEUEHHOW MTUPAMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM MPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpHs B NPaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajulesienunea1a, CUMMETPUs MPAaBUIIBHBIX MPU3M, CUMMETPHUS IPAaBUIBHOU
nUpamMubl.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOpP B NPOCTPAHCTBE, HYJECBOM BEKTOpP, JAJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHI KOJUJIMHEAPHBIE, COHANPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBICHHbIC BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEMCTBUA C BEKTOpaMU:
CJIO)KEHME U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXKCHUE
BeKTOpa Ha 4ucio. CBONCTBA CJOXKEHUs BEKTOpOB. CBOWMCTBA YMHOYKEHUS
BeKTOpa Ha uucno. Ilonatme komIulaHapHele  BekTOpbl.  IIpusnHak
KOMILUIAHApHOCTU TPEX BeKTOpoB. IlpaBuno mnapamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa IO TPEM HEKOMIUIAHApHBIM BeKTOpam. IIpsMoyroibHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTtopa. CBs3b MEXAY
KOOpIAMHATAMU BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJI MEXAY BEKTOPaMHU.

CkansipHoe IpOU3BEICHHE BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[lonsiTHs: UMIUHAPUYECKAs TOBEPXHOCTh, KOHUYECKAsT IMOBEPXHOCTb,
chepuueckasi TOBEPXHOCTh, 00pa3yrolire MoBepxHocTel. Tema BpareHus:
MWINHAP, KOHYC, YCEUEHHBI KOHYC, cdepa, map. B3ammuoe pacmnonoxkeHne
chepsl W TUIOCKOCTH, KacaTellbHasl IIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaIieHus Ha riockoctu. Pa3BépTka munmuHapa u koHyca. CummeTrpusi chepsl U
mapa.

O6béMm. OcHoBHbIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o0BEME
MPSMOYTOJIFHOTO Tapayuienenunena u ciaeAcTBus u3 He€. OO0bEM mpsMol u



HAaKJIOHHOW MpU3Mbl, LWIMHIApPA, OUpaMuabl U KoHyca. O0bEM 1mapa u
IapOBOT'0 CErMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHHUKOB. Ilpu3ma, BnucaHHas B
UWIMHAP, ONUCaHHAas OKojo IwiuHapa. llepeceuenue cdepbl um mapa c
mockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsITHE MHOTOrpaHHHUKA,
OMMCAHHOTO OKOJIO c(ephl, chepbl, BOIMCAHHOW B MHOTOIPAHHHMK WU TEJO
BpallICHMUS.

[Inomaas MOBEpXHOCTU HUJIMHIPA, KOHYCA, MJIOMAab cPepbl U e€ JacTei.
[lono6bue B mpoctpanctBe. OTHOLIEHHWE OOBEMOB, MIIONIA/IEH MOBEPXHOCTEN
nonoousix Quryp. IIpeobpazoBanue nmonodbus, romoretus. Pemenue 3agau Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoenue ceyeHU MHOTOIPAHHMKOB M TeJl BpAIIEHUS: CEYEHUs
IMHIpa (mapajuyieibHO W MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHYyca
(mapasyuienbHbIE OCHOBAHMUIO M TPOXOJSIIME Yepe3 BEpIIMHY), CEUeHHUs Iapa,
METOJIbI  TIOCTPOCHHMSI CEYEHHMiI: MeTOJ  CJENOB, METOJ BHYTPEHHETO
POEKTUPOBAHUSA, METO/I MIEPEHOCA CEKYIEH MIOCKOCTH.

BekTopsbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpancTBe. Omnepauuu Haja BekTopamHu. BektopHoe
YMHOKE€HUE BEKTOpOB. CBOICTBA BEKTOPHOTO yMHOXeHUs. [IpsMoyrosibHas
cucTeMa KoopAauHaT B mnpoctpaHcTBe. KoopauHatel BekTopa. PaznoxeHue
BekTOopa 10 ©0Oasucy. KoOopaWHATHO-BEKTOPHBIM METOJ TMPU PCIICHHUH
r€OMETPUYECKHUX 33/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: nmpoctpanctBa. OtoOpaxkeHus. [[BukeHuUss U paBEeHCTBO PUryp.
OO6mue cBoiicTBa JABWKEHWM. BUIBI JBWXCHUHN: NapaJieIbHBIA TEPEHOC,
LEHTpalbHasl CUMMETpHUS], 3€pKajbHasi CUMMETPHs, IMOBOPOT BOKPYT MPSAMO.
[Ipeo6pazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  OOydaroumierocs  Kak
AKTUBHOTI'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTHYE€CKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUH,
npoueayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMNPOCHl U JPYroe), yMEeHue
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C WX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM TPaKTAHCKOW MICHTUYHOCTH, YBAKCHUS
K MPOIIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEGHHOCTHOE OTHOIIICHUE
K JIOCTIKCHHMSIM POCCHUHUCKHX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTH4YeCKOU
IIKOJIbI, WCIIOJIb30BAaHUE ATUX [OCTMIKEHHI B APYrMX HAayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapo/Ja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TOBEICHUSA,
CBA3aHHOIO C [MPAKTUYECKUM T[PUMEHEHUEM JOCTHKEHUNW HAyKHu U
NEATENIbHOCThIO YYEHOr0, OCO3HAaHUE JIMYHOIO BKIAaJa B IIOCTPOCHUE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MATEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad4, pelLIeHuH, pacCyXJIeHUH,
BOCIIPUMMYHBOCTh K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnUTaAHME:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAaHUS B
WHTEpEecax 3J0pOBOTO H 0Oe3omacHOTO o0pa3a JKHW3HH, OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY 3JI0POBBIO (3I0POBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXHUM 3aHATUN W OTIbIXa, PEeTyNspHas (pu3ndeckas aKTHBHOCTbH), PU3NUECKOE
COBEPIIICHCTBOBAHUE npu 3aHATHUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TpynoBoe BocniuTaHue:



TOTOBHOCTh K TpYyJy, OCO3HAaHUE LIEHHOCTH TPYAOJIIOOUs, HUHTEpEC K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTeMaTUKOW U €€ NMPUIOKEHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccuu M peaqu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHBI,
FOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4eckoMy oOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha MPOTSIKEHUHM BCEU >KU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELICHUU PAKTUYECKUX 3a]1a4 MaTeMaTHUYECKOW HAallpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYphl, MOHUMAHHUE BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa  COCTOSHUE MPUPOJHOM U
COLIMAJILHOM CpeJlbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTHYECKHUX
npo0sieM, OpUEHTAlMs Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM JIJIS peleHus
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpelibl, MJIAaHUPOBAHKUE MOCTYIKOB U OLIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKd M  OOIIECTBEHHOW TMPAKTHKW, T[OHWMaHUE
MaTEMaTUYECKOM HAyKH Kak c(epbl YeOBEUYECKOW AESTEIbHOCTH, JTAINoB €€
pa3BUTUA M 3HAYMMOCTH JUISl Pa3BUTHS LMBUJIM3AIMHU, OBJAJEHUE S3BIKOM
MaT€MAaTHUKA M MaTeMaTH4YeCKOW KyJIbTypOW KaK CpPEACTBOM MO3HAHUS MUDA,
TOTOBHOCTh OCYHIECTBIISATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO AEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JaeicTBUA:

BBISIBIIATh U XapAKTEPU30BATh CYIIECTBEHHBIE MMPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSATHM, OTHONIEHUH MEXAY TIOHATHAMH, (HOPMYIUPOBATH
ONPEJICIICHUS TMOHSITHH, YCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
KiaccupuKaIlui, OCHOBaHUSA [JI1 OOOOIEHHWS W CpPaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAIN3a;

BOCIIPUHUMATh, (QOPMYJIMPOBATH U  MPeoOpPa3oBBIBaTH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATH ~ MAaT€MaTHUYECKHME  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
MPOTHBOpEUHs B (haKTaX, JAHHBIX, HAOFOJACHUSAX U YTBEPKJICHHUIX, IIPeIIaraTh
KPUTEPUU JJIs BBISBICHHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;



JieNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUY;

MIPOBOJUTH CaMOCTOATENIbHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEp)KJAEHUN (MIpsIMbIE W OT MPOTUBHOIO), BBICTPAMBATh aAPTryMEHTALHUIO,
NPUBOJIUTh TPUMEPHl M  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
CYXKIEHUS U BbIBOJIbI;

BbIOMpaATh CMoco0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIMUA ¢  YYETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS,
(GopMynupoBaTh  BOMPOCHL, (UKCUPYIOUIME MPOTUBOpEUHE, MpodiIeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOJUTH CaMOCTOSATENLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa,
ABJICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYIMPOBATh 000OIEHUS M BBIBOJIBI IO PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIOJCHUs, MCCIEAOBAHUSA, OLIEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE DPAa3BUTHE IPOLIECCA, a TAKXKE BBIIBUraTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumei:

BBISIBJIATH Je(UUUTHl MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JIJIS pEeLICHUS 3a1a4u;

BBIOMpaTh  MH(QOpPMALMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CHUCTEMAaTHU3UPOBaTh U HHTEPIPETUPOBATH HH(GOPMALUIO
pa3IMYHBIX BUAOB U (OPM IIPEICTABICHUS;

CTPYKTYypUpPOBaTh MHPOPMAIUIO, MPEJCTABIATh €€ B pa3Nu4HbIX (popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHMBATh HaJEXKHOCTh uH(popmanuu o CaMOCTOSITEIBHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUSA
Oo0wenue:
BOCIIpUHUMAThL M (OPMYIHUPOBATH CYXKJEHHUSI B COOTBETCTBUHM C
YCJIOBUSIMU U LEISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BbIPaKaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHHS IO XO/1y PEIICHUS
3a/1a4yu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npoOemMbl, pelraeMor 3ajJadyd, BHICKA3bIBaTh HJAEH, HAlIEJIEHHbIE Ha IOMCK
pELICHHMs], COMOCTABIATh CBOM CYXKIEHUS C CYXJICHUAMH JIPYTUX YyYaCTHUKOB
auanora, OOHapyKUBaTh Pa3IMUMe U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (hopme
(opMynHpoOBaTh pa3HOTIACHUs, CBOM BO3PAKEHUS;

OpeICTaBIsATh  pe3yjibTaThl  peUIeHUus  3a7auyd,  OKCIEpHUMEHTa,
UCCJIeIOBAaHUs, MMPOEKTa, CAMOCTOSATEIbHO BBIOMpaTh (hOpMAaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPE3eHTALNH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a7a4H, BEIOUPATh CIIOCO0 peIICHHS
C y4€TOM HMEIOUIUXCA PECYypcoB U  COOCTBEHHBIX  BO3MOXKHOCTCH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATh BApHAHTHI PEIICHUN C YYETOM HOBOU
uH(bOpMAaITIH.

CaMOKOHTPOJIb, IMOUMOHAJIBLHBII HHTEJJIEKT:

BJIaJIeTh HABBIKAMHM [IO3HABATENbHOW pedJeKCHH KaKk OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUA W MBICIUTEIBHBIX MPOIECCOB, HX PE3yJIbTaTOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipoliecca U pe3ysbrara
pElIeHHs] MaTeMaTHYeCKOM 3a/1auu;

NPEIBUIECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBUSM, OOBSCHATH
OPUYUHBI  JTIOCTMDKEHHMSI WM HEIOCTH)KEHHUS Pe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMNOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHas 1eATEJIbHOCTD:

NOHMMATh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONM pabOThl MpW pelieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOW JEATEIBHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPabOTHI,
pacrpenensTh BUlIbl padboT, JOTOBAPUBATHCS, OOCYXKAATh MPOLECC U PE3yJbTat
paboThI, 00001IaTh MHEHUST HECKOIBKUX JIFOICH;

y4acTBOBATh B TPYMIOBHIX (hopMax paboThI (00CYKAeHUSI, 0OOMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HWHBIE), BBINOJIHATH CBOIO YacTb pabOTHl U
KOOPAWUHUPOBATh CBOU JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh



KauecTBO  CBOEr0  BKJaJa B  OOWMH  OPOAYKT MO  KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

NPEAMETHBIE PE3YJIbTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJHO OMEpPUPOBATh OCHOBHBIMH TOHSTHSIMH CTEPEOMETPUHU TPH
pEIICHNUH 3a7a49 U MPOBEICHUA MaTEeMAaTHYECKUX PACCYKICHUH;
NIPUMEHSTH aKCUOMBI CTEPEOMETPUHN U CIICJCTBUS M3 HUX NIPH PEIICHUN
TeOMETPUYECKUX 3a]1aY;

KJIaCCU(UIIMPOBATH B3AaMMHOE PACIIOIOKCHUE TIPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH TMOHATUSAMHU, CBS3aHHBIMH C yrjaMd B
NPOCTPAHCTBE: MEXKY MPSAMBIMH B IPOCTPAHCTBE, MEXKIY HPIMOH U
TUTOCKOCTBIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;
CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUJBI MHOTOIPAHHUKOB (TIpH3Ma,
nUpaMuIa, MPSMOYTOJIbHBIN Napasuienenumne, Kyo);
KJaccu(UIUpPOBaTh MHOTOTPAaHHUKM, BBIOMpasi OCHOBaHUSA s
KJIaccuuKaImmy;

CBOOOJTHO ONEpPUPOBATH TMOHSATHSIMHU, CBA3AHHBIMH C CEUECHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBIMIONHATh ~ TapajulelibHOe,  IEHTpajJbHOE W OPTOTOHAIBHOE
NpOEKTUpOBaHUE (UTYp Ha TIUIOCKOCTh, BBIMOIHATH H300paKEHUS
¢buryp Ha IJIOCKOCTH;

CTPOUTh  CEYEHHMsS] MHOTOTPAHHUKOB  Ppa3MYHBIMH  METOJaMH,
BBITIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCTSATh TUIOMAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (IIpH3Ma,
MUPaMHIa), TEOMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYIT;

CBOOOJTHO OMEpUPOBATh MOHATUSMHU: CHUMMETPHUS B TPOCTPAHCTBE,
IIEHTP, OChb U IUIOCKOCTb CHUMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OMEPHUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATAM B IIPOCTPAHCTBE;

BBITIOJHSATh JCHCTBUS HAJl BEKTOPAMU;

pemarh 3a7add Ha JI0Ka3aTeIbCTBO MATEeMAaTHYECKUX OTHOIICHUN U
HAXO0XJCHUE TEOMETPUUECKUX BEIIMYMH, MIPUMEHSISI H3BECTHBIE METO b



IIPU PELICHHWM MAaTEMaTUYECKUX 3aJad ITOBBIIIEHHOTO W BBICOKOTO
YPOBHSI CIIO)KHOCTH;

IIPUMEHSTh MPOCTEHIINE MPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX
3a1a4;

U3BJIEKaTh, MPEoOpa30BbIBaTh M HMHTEPIPETHUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

OPUMEHATh I[OJYYEHHbIC 3HAaHMS Ha NPaKTUKE: CpaBHUBATh U
AQHAJM3UPOBATH PEAJIbHBIE CUTYAllUU, PUMEHATh U3YUYEHHBIE MOHITUS
B MpOIECCe MOUCKA pEIICHUs MaTeMaTU4ecku CHOpMYIHPOBAHHON
npo0sieMbl, MOJIEIMPOBATh PEaNbHbIE CUTyallMu Ha SI3bIKE T€OMETPUH,
UCCIIEN0BATh MIOCTPOCHHBIE MOJENH c UCITIOJIb30BAHUEM
reOMETPUYECKUX TIOHSATHM M TeopeMm, arrmapaTta aireOpbl, peliarb
NPaKTUYECKUE 3a7auM, CBSA3AHHBIE C HAXO0XIECHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh MpeCTaBlIeHus] 00 OCHOBHBIX dTalax pa3BUTHA T€OMETPHUH Kak
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO ONEpPUPOBATH MOHITHUSIMU, CBSI3aHHBIMHU C LUJIUHAPUYECKOH,
KOHUYECKON U CchepuuecKkol MOBEPXHOCTSIMHU, OOBSCHATH CIOCOOBI
MOJIyYEHUS;

ONEepUpOBaTh TOHSTHSIMH, CBS3aHHBIMH C TeJaMU BpalleHUS:
[WIMHJIPOM, KOHYCOM, cepoii U Iapom;

pacrio3HaBaTh Teja BpalieHus (IHIMHIAP, KOHyC, chepa W Imap) u
OOBSICHATB CIIOCOOBI IMMOJTYUCHHS TSN BpaICHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIONIOKEHUE ChEephl U MIOCKOCTH;
BBIUUCTISITh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIICHUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpaICHUS,
T€OMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBA3AHHBIMH C KOMOWHAIMSMU
TET BpAaIlIEHUS W MHOTOTPAHHWKOB: MHOTOTPaHHUK, BIIMCAHHBIA B
cdhepy 1 OMUCaHHBIN 0KOJI0 cephl, cepa, BMMCaHHAsT B MHOTOTPaHHUK
VI TEJIO BPAIECHUS;

BBIUUCTISITH COOTHONIICHHS] MEXIy IUIOMIAASIMH TIOBEPXHOCTEH U
00BEMaMHM TTOJJOOHBIX TEJT;



n300paxaTh u3ydaemble (DUTYpBI, BBINOJIHATH (BHIHOCHBIE) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, MHTEPHPETUPOBATh M MPeoOpa3oBbIBATh HHPOPMALIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOTHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemiarb TIeOMETpUYECKHME 3aJadyd Ha BBIYMCICHHE YIJIOB MEXIY
OPSMBIMA M TUJIOCKOCTSIMU, BBIYMCIICHHE PACCTOSHUM OT TOYKH JI0
IUIOCKOCTH, B 1I€JIOM, Ha TMPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO
MeTOo/a TIPH PEIICHUH;

CBOOOJIHO OIEPUPOBAThH TOHATHAMHU, CBA3aHHBIMU C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU

BBITIOJIHSITh M300pa)K€HUsI MHOTOTPAaHHUKOB W TeJ BpalleHUs MpU
napajyieIbHOM TMEpPeHOCe, LEHTPAIbHOM CHUMMETPUH, 3€epKalbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSAMOU, IpeoOpa3oBaHus MOA00us;
CTPOUTH CEUEHHUS] MHOTOIPAHHUKOB W TE€JI BpAILICHUS: CEUYEHUs
mMHIpa (mapajuieibHO U MEPHeHAUKYISIPHO OCH), CEYEHHUs KOHYyca
(mapanienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
mapa;

UCIIOJIb30BATh METOAbl MOCTPOCHHSI CEUEHMIl: METOJ CIEI0B, METO]
BHYTPEHHET0 NPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMETpUUECKUE (DAKTHI ISl PEIICHUS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
IIPUMEHCHHS 3aJIaHbI B SIBHOK U HESIBHOU G opme;

pemaTth 3aJayd Ha JOKa3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH H
HAXOXKJICHHE T€OMETPUYECKUX BEITUYNH;

NPUMEHATh porpaMMHbIE CpeacTBa " IIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl MPH PEIICHUU CTEPEOMETPUUYECKUX
3a/1ay;

MPUMEHSTh TOJYyYCHHbICE 3HAHMS Ha MPAKTUKE: CpPaBHUBATD,
aHAJTU3UPOBATh M OLEHHUBATh pealbHble CUTyallMd, MPUMEHSThH
M3YUYEHHbIE TIOHSTHUS, TEOPEMbI, CBOMCTBA B MPOILIECCE MOUCKA PEIICHUS
MareMaTuyecku CchOpMYJIHPOBAHHOM  MpoOJieMbl, MOJEIUPOBATH
peanbHble CUTyallud Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIC



MOJEIN C MCIOJb30BAHUEM T'E€OMETPUUECKUX TOHATUHM U TEOPEM,
amnmaparta anreOpbl, peliaTh NPAKTUYECKUE 3aJaud, CBSI3aHHBIE C
HAXOKJIECHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb MPEJICTABICHUS 00 OCHOBHBIX dTallaX Pa3BUTUS T€OMETPUM KaK
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Konrponbubie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 :
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TNIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepneH IUKyYIAPHOCTD MPSMBIX U )5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g IIOBTquHHe,o6o6nleHHeIICHCTeMaTH3auHﬂ 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoie | TpakTmseckse (uudposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3aIlus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 |
KPYIJIBIX Tel
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsAMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300PAKEHUS Ha PUCYHKE
TUTOCKOCTH, TTapaUIeTIBHBIX TPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHS: epecekarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTns: MNEPECCKAOIHNECHA IIIIOCKOCTH,
InepeCCKarMreC npsaMas U MI0CKOCTb,
MOJIYIIPOCTPAaHCTBO

MHoTrOorpaHHHUKH, H300paKeHNEe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB

MHororpaHHuKH, H300paxeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHUs PSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHni mupaMupl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOSAT
yepe3 ux péopa. M3obpaxenue
MepecedeHus MOTyUYeHHBIX TUIOCKOCTEH.
PackpamrBanue nNoCTpOCHHBIX CEYEHUI
pa3HbIMU LIBETaMU

11

N3o0paxenne ceueHuni TMpaMuIbl,
Ky0a ¥ PU3MBI, KOTOPHIC TPOXOJIST
yepe3 ux péopa. M3obpaxenue
MepeceueHUs MOTYUYEHHBIX TIOCKOCTEH.
PackpamBanue mocTpOSHHBIX CEYCHHUN
pa3HBIMU IIBETaMU

12

N300pakeHue ceueHuil mupaMu/ipl,
Ky0a ¥ MPU3MBbI, KOTOPbIC TPOXOJIST
yepe3 ux péopa. M3obpaxenue
MepeceueHUs MOTYUYECHHBIX TUIOCKOCTEH.
PackpammBaHue moCcTpOSHHBIX CEUCHHIA
pa3HBIMU IIBETaMU

13

N3o0pakenue ceueHni mupamMupl,




Ky0a ¥ PU3MBbI, KOTOPbIE TPOXOISAT
gepe3 ux péopa. M3zoOpaxenue
IIepeCeYECHMS NOJYYECHHBIX IUIOCKOCTEM.
PackpammBanue NoCTpOEHHBIX CEYEHUI
pa3HBIMM LIBETAMHU

14

Merton cneioB sl MOCTPOEHUS
CEUYEeHUN

15

Merton cnesioB IS IOCTPOCHHUS
ceueHuil. CBoiicTBa nepecevyeHuit
MPSIMBIX U INIOCKOCTEN

16

Merton crneoB 1Sl HOCTPOEHUs
ceueHuil. CBoiicTBa nepecevyeHuit
NPSAMBIX U IIOCKOCTEN

17

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3maHue
BBIHOCHBIX YepPTEKEH U 3aMuch 11aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3aaHue
BBIHOCHBIX YEPTEKEW U 3alHUCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceuenwuii B nupamue, Kyoe
o TpéM Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
IIOCTPOEHHUS

20

IToctpoenue ceuenuii B nupamuze, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue




BBIHOCHBIX YEPTEKEU U 3aMKCh 111aroB
MOCTPOCHUS

21

[ToBTOopenue mnanumerpun: Teopema o
IIPONOPLIUOHAIBHBIX OTPE3KaX.
[Toobue TpeyrobHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHS TTITAHUMETPHUH H
CTEPEOMETPUHU

23

KonTtponbHas padoTa "AKCHOMBI
crepeomerpun. CeueHus"

24

B3aumHoe pacnosoxeHue npsmbix B
npoctpaHcTBe. CKpeluBaOIIuecs
npsimble. [Ipu3Haku CKpennBaOmuxcs
npsameIx. [lapannenbHble npsMble B
MIPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUHM U
€MHCTBEHHOCTH TIPSIMOU MapasuieIbHON
JTAHHOW MPSIMOH, IPOXOASAIIEH Yepes
TOYKY MPOCTPAHCTBA U HE JIeKaIel Ha
JTaHHOU mpsiMoit. JleMMa o mepeceueHun
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

26

[TapaniensHOCTh TPEX MPSIMBIX.
Teopema o Tp€x mapaienbHbIX
npsMbIX. TeopeMa 0 CKpelBaroIuXcs
MIPSIMBIX




27

[TapannenpHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICILHOTO
npoektupoBanusi. M3o00paxkeHne pa3Hbix
¢buryp B napasiensHON MPOCSKIINA

28

[enTpanbsHas nmpoekuus. Yromic
COHAIPaBJICHHBIMA CTOPOHAMHU. YTOII
MEXAY NPSIMbIMU

29

3amauu Ha 10Ka3aTeIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIE C
pacnonomeHHeM prIMI)IX B
MIPOCTPAHCTBE

30

[TonATHA: MapamIeNbHOCTh NPAMON U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
NapaJUICIbHOCTH NPSMOU U IJIOCKOCTH.
CBolicTBa napauieIbHOCTH IPSIMOM U
IIJIOCKOCTH

31

FCOMeTpI/ILIeCKI/Ie 3aJa44 Ha
BBIYHMCIICHHUEC U JOKa3aTCJIbCTBO,
CBsA3aHHBIC C TApaJlJICJIbHOCTBIO ITPAMBIX
H INIOCKOCTEH B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHus, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
NapajuieIbHOTO ApYrou npssMoi. Pacuér
OTHOLLIEHUN

33

HapannenLHaﬂ MMpoCKIUA, IPUMCHCHUC
UL TIOCTPOCHUA CeUYCHUI KY63. u
apaJureJICiuIcaa. CsoiicTBa




Iapajijiejicnmicaa u npu3smMbl

34

[TapannensHble mockoctu. Ilpusnaku
MapajuIeIbHOCTH JBYX IJIOCKOCTEH

35

Teopema o napaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOJALIEH Yepe3 TOUKY, HE
MIPUHAUICKALYIO JAHHOW INIOCKOCTH U
CIIEJICTBUS U3 HEE

36

CBoiicTBa napaJIeabHbIX INIOCKOCTEN: O
MapajuIEIbHOCTH IPSIMBIX IEPECEUECHUS
IIpH IEPECCUCHUU JIBYX MapaJJICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa napajuiesIbHbIX MJIOCKOCTEM:
00 oTpe3kax nmapasuieIbHbIX MPSMBIX,
3aKIIIOUEHHBIX MEX]Ty MapaylieIbHbIMU
IJIOCKOCTSIMU; O MIEPECEUSHUH MPAMOiL C
JBYMsI TAPAILICIIBHBIMU TIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Iudaropa Ha
IJI0CKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTrOJILHOTO
napasiesienumnena

41

Brruncnenue 1iuH OTpe3KoB B Ky0Oe U
MPSIMOYTOJIbHOM TapajuieNenumeie

42

[lepnieH IUKYIAPHOCTD NPAMOU U




mnockocTy. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSMOH U
IIJIOCKOCTH

43

[lepneHIUKYISIPHOCTD PSAMOU U
mockoctH. [Ipusnak
MEPIEHIUKYISIPHOCTH MPSMOM U
IIJIOCKOCTH

44

TeopeMa o CyllIeCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, MMPOXOAIIEN
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYISIPHON K TUIOCKOCTH

45

[InockocTy M NepneHIuKyYISIpHBIE UM
IPsAIMBIE€ B MHOTOI'PaHHHUKAX

46

[InockocTu U neprneHAUKYIsSIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAaX

47

[lepnieHiuKynsAp 1 HAKJIOHHAS.
[TocTpoenue nepneHIuKynspa u3 TOUKU
Ha IPSIMYIO

48

[lepnieHIuKyNsAp U HAKIOHHAS.
[TocTpoenue nepneHIuKynsapa u3 TOUKu
Ha TIPSIMYIO

49

TeopeMa o0 TpEX nepHeHAUKYIsSIpax
(npsimast u oOpaTHas)

50

Teopema o Tpéx nmeprneHAnKyIIpax
(npsimast u oOpaTHast)

51

Yron MCKAY CKpCHINBAOINUMHUCA




IIpsAMBIMUA

[Tonck neprneHMKyIspHBIX IPSIMBIX C

52 MTOMOIIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEMN

53 OpTtoroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, MpuU3Msl,

54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

55 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0CKOCTH. [Inockoctu
CUMMETPHN B MHOTOTPaHHHUKAX

57 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMOM
U IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSAHUN OT TOYKH JI0 IIJIOCKOCTH

59 IIpaBunbHbIE MHOTOIpaHHUKH. Pacyér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH
CrniocoObl OIyCTUTh NEPIEHAUKYIISAPHI:

60 CUMMETpHS, CABUT TOUKH I10
napajyieIbHON NPAMOM

61 CaBur no HenapajuienbHON IPSIMOH,
U3MEHEHHUE PACCTOSTHUM

62 KonTtponpHas padota "B3anmuoe




pacIoJIOKEHHUE NPSIMBIX U INIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: yron Mex 1y NpsAMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCH ITPAMBIMU B
MIPOCTPAHCTBE

65

['eomeTprueckre METOIbl BBIYACICHUS
yrijla MEXKy NPSIMBIMH B
MHOT'OTpaHHUKAX

66

JByrpanuseiii yroj. CBOMCTBO
JUHEIHBIX YTJI0B ABYTPAHHOTO yria

67

[lepnieHIuKyNApHBIE MJIOCKOCTH.
CBolicTBa B3aUMHO MEPIECHANKYISIPHBIX
IJIOCKOCTEHN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
NepeceyeHus IByX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombpHbII Napajuienenumnen; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 IUaroHaJii npsiMoyroJibHOTO
Iapajuiejacenuieaa u CJICACTBUC U3 Hee




71

CrepeomMeTpriecKue U IPUKIaJIHbIC
3aJla4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKpenMBaOIKECs
MIPsAMBIC, MMapaJICIIbHBIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'PaHHHUKAaX

73

[Tapa mapaynenbHbIX JI0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXAY CKPELMBAIOIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSAMOU JI0 TNIOCKOCTH

75

Brrunciienue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO TIEPIICHIUKYISIPHOM
MJI0CKOCTH

76

TpéxrpanHblil yroJ, HEpaBEHCTBA ISl
TpexrpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JIs1 TPEXTPAHHOTO yIiia

77

DneMeHTHI chepUuecKoil reOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTponsnas padota "Yrisl u
paccrosHus"

79

CucremaTtu3zanus 3HaHUN
"MHOrOrpaHHUK U €ro 3J1eMEHTHI"




IInpamua. Bunel nupamun.

80 [IpaBuibHas nupaMuia !

31 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. |
[IpaBunbHas npusma

2 [IpsiMoit mapayenenunen, |
MPSIMOYTOJIbHBIN Napajuiesenunesn, Kyo

23 Brinykiible MHOrOrpaHHuku. Teopema |
Ditnepa
Brinmykiible MHOTOrpaHHuku. Teopema

84 Oitnepa. [IpaBunbHbIE U 1
MOJIYPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTtponsHas pabora |
"MHuororpaHHuku"

26 [TonATHE BEKTOpPA HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMma BEKTOpOB 1

88 Pa3HocTh BEKTOPOB 1

89 [IpaBuno napannenenunena 1

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bektopa o 0azucy Tpéx

91 BEKTOPOB, HE JIeXkKAITUX B OJHOMI 1
MJIOCKOCTH

92 CkansipHO€ pOU3BEICHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B |
IIPOCTPAHCTBE

94 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1




95 [Ipocreiinue 3ai1auu ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiinue 3a1aun ¢ BEKTOpaMu 1
98 O06o00meHne u cucTeMaTru3aus 3HaHUK 1
99 O060061eHre u cucTeMaTu3alus 3HaHun 1
100 Wrorosas koHTposbHas paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 O06o01eHre U cucTeMaTru3aIus 3HaHU 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne T Mara uupposbie
€Ma ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
[ToBTOopenue Temsl "KoopauHarsl
1 BEKTOPA HA IJIOCKOCTH U B 1
MIpOCTpaHCTBE"
) [ToBTOpenue temsl "CkanspHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beruncnenue yria 1
MEXI1y BEKTOpaMH B TPOCTPAHCTBE"
[ToBTOpenue TeMsl "YpaBHEHHE
4 MPAMOM, MPOXOAAIIEH Yepe3 Be 1
TOYKH"
5 YpaBHEHHE ILIOCKOCTH, HOPMAJb, 1
YpaBHEHUE IIOCKOCTH B OTpE3Kax
6 YpaBHEHHE ILIOCKOCTH, HOPMAJb, 1
YpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeieHne 1
g JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
MIPOrpaMMUPOBAHUE
JIuHeliHbIE HEPAaBEHCTBA, TUHEUHOE
9 ’ 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METOBI pacuéra yria 1




MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

AHaTUTHYECKHUE METOIbI pacyéTa yria

11 MEX1Y IJIOCKOCTSIMU B
MHOTOTI'PaHHUKAX

12 @opmyita pacCTOSIHUSA OT TOYKH J10
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxpaeHnue pacctosiHui OT TOYKHU 10
IJIOCKOCTH B KyOe

14 HaxoxaeHnue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUIILHON MTUPAMHU/IE

15 KonTtponbHas paborta "Ananuruyeckas
reomeTpus"

16 CeyeHMst MHOTOTPAaHHUKOB:
CTaHJapTHBIE MHOTOTPAHHUKH

17 CeyeHrst MHOTOTPAHHHUKOB: METOJL
CIIEI0B
CeyeHMsi MHOTOIPAaHHUKOB:

18 CTaHJAPTHBIE TUNIOCKOCTH, IEPECEUCHHUS
IPSIMBIX U IJIOCKOCTEN

19 [TapannenpHble NPsMBIE U IUIOCKOCTH:
HapajIeJIbHBIE CEYCHUS

20 [TapannenpHble NPsMBIE U IUIOCKOCTH:
pacuéT OTHOIICHUN
[TapannenpHble NPsAMBIE U TUIOCKOCTH:

21 YTIIbI MEXKAY CKPEILMBAOIIUMUCS

MpsAMBIMHA




22

[lepnieHquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIapbl
MEPIEHIUKYISIPHBIX INIOCKOCTEN U

MMpsAMBIX, CAMMETPHUH MHOT'OI'PaHHUKOB

23

[lepnenuKysipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIIIpax

24

[IepnenuKynsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUTUH B
MHOT'OTpaHHUKAX

25

[ToBTOpEHuE: momaan
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIST
TJI0IA IeH, COOOpaKeHHS IO 100Us

26

[ToBTOpEeHue: mIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS
TJI0IA IeH, COOOpaKEHHMS TTI0100Us

27

[ToBTOpEHUE: TUTOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
IJI0IIA IeH, COOOPaKEHHMS IO 100Us

28

[lnomany ceyeHuit MHOTOTPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHHS 110100Us

29

[Tnomaay ce4eHnit MHOTOTPAaHHUKOB:
TJIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHHUsI 1T0I00UsI

30

KonTtponrHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS




MHOTOTPaHHUKOB"

31

O06Bem Tena. O6beM MPSMOYTOIBLHOTO
napasuiesnenurneaa

32

3amaun 00 yaBOCHHH Ky0a, O
KBaj[paTtype Ky0a; O TPUCEKIIUH yriia

33

CrepeomeTpuiecKkue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO TTapaJuIeieuIe/1a

34

[Tpuknamabie 3a1a9M, CBSI3aHHBIC C
BBIYHCIIEHMEM 00BEMA
MPSMOYTOJIBHOTO TTapaJuIeieuIe/1a

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BHIYHCIIEHUEM 00bEMOB
NPSAMOUN MPU3MBbI

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Brruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uaTerpaiga. Oobém
HAaKJIOHHOUM IIPU3MBI

39

Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéuHoro unrerpaita. O0bém
MUPaAMU/IBI

40

dopmyna 00bEMa MUpaMUIBIL.
OTtHoleHNe 00bEMOB TUPAMU] C
o0IMM yriom




41

®opmyna 00bEMa MUPaAMHUIBL.
OtHolIeHNnEe 00BEMOB MUPAMH]T C
o0ImMM yriom

42

CrepeomMeTpuiecKue 3a/1auu,
CBsI3aHHBIC C O6’béMaMI/I HAaKJIOHHOH
MIPU3MBI

43

CrepeomeTpuiecKkue 3a/1auH,
CBSI3aHHbIE C 00bEMaMU TUPAMU/IBI

44

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM
HAaKJIOHHOHN IIPU3MBI

45

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM TTUPAMUJIBI

46

[Ipumenenne 00bEMOB. Beruncnenue
PaccTOsHUA 10 TIOCKOCTH

47

KonTtponbhas padota "O0bEM
MHOTOrpaHHuKa"

48

Hunuaapudeckas MoBEpXHOCTD,
oOpa3ymolne HUIHHIAPUIECKON
MMOBEPXHOCTHU

49

Hunungp. [psamoit KpyroBoi HUIUHAP.
[1nomaas MOBEPXHOCTH LUIMHAPA

50

Konuueckasi IoBepXHOCTb,
oOpa3ymolre KOHUIeCKOU
nosepxHoctu. Konyc

51

Ceuenune KOHyca MIOCKOCTHIO,




MapajyIENbHOM IIOCKOCTH OCHOBAHUS

52

VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUYEHHBIX KOHYCOB

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

55

CrepeomeTpuiecKkue 3a1a4u Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW HWIIMH]IPA,
KOHyCa

56

CrepeomeTpuyecKre 3a/1auyu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CEYSHHM LUIMHIIPA,
KOHyca

57

[IpuknagHbie 3a1a9u, CBSI3aHHBIE C
HAJTUHIPOM

58

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C
TUWJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IJI0CKOCTRI0. Bu u n3o0pakenue
mapa

61

[lepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cepbl




IUIOCKOCTBI0. Buj 1 n3o0pakeHue
mapa

VYpasaenune chepsl. [Tnomans chepst u

62 . .
e€ vacrei

63 Cummerpus cdepsl 1 mapa
CrepeomeTpuiecKkue 3a1a4 Ha

64 JTI0KA3aTeNIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO c(pepoit u mapowm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO
CrepeomeTpuyecKre 3a/laqyu Ha

65 JTI0KA3aTeIbCTBO U BEIYUCIICHHE,
CBSI3aHHBIE CO c(pepoit u mapowm,
MOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

66 [Ipuknanueie 3a1a4u, CBsI3aHHBIE CO
ctepoit u mapom
[ToBTOpEHUE: OKPY>KHOCTH HA

67 IJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIE [1000US

68 Pa3znuunble kOMOMHALIMY TeJ BpallleHUs
Y MHOTOTPaHHHUKOB

69 3agaun no Teme ""Tena U MOBEpXHOCTH
BpaieHus"

70 3agaun no Teme ""Tena U MOBEpXHOCTH
BpaueHus"

71 KonTtposneHas padota "Tena u

MOBEPXHOCTHU BpauieHus"




72

O6béM mnuaapa. Teopema 006 00bEMe
IpsAMOro NuJIMHApa

73

Brrunciienne 005EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
KOHyca

74

TTimotagm OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuiecKkue 3a/1auu,
CBSI3aHHBIE C BEIYHCIIEHNEM 00BEMOB
LIWINHIpA, KOHYyCa

76

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Y TUIONIa ¥ TOBEpXHOCTEN Ten"
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