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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBIseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErOo
oOpa3oBaHMs, TaKk KaK OOECIEeYMBAET BO3MOKHOCTb HW3YUYEHHS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHMTAPHOIO IIMKJIA.
[TockonpKy JTOTHYECKOE MBILIUICHUE, (POpMHUpyeMOe PU U3yYEHUH 00Yy4arOIUMUCS
NIOHATUMHBIX OCHOB TE€OMETPUM, IIPHM JOKA3aTeIbCTBE TEOPEM M ITOCTPOCHUU
LIEIIOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T'€OMETPUYECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPraTb TMIOTE3bl HENOCPEICTBEHHO HCIOJIB3YIOTCS IpHU
pellleHny 3a]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

Llenb ocBoeHus nmporpamMmbl yueOHOTo Kypca «['eomerpus» Ha yriyOoaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YUEHUN
r€OMETPUH, KaK COCTaBSIONIICH TMpeaMeTHod objacth «MaremaTtuka U
uHbOpMaTUKa» yepes oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCTIOJIb30BAHUS
0osee ri1y0OKMX reOMETPUYECKUX 3HAHUM U IeUCTBUMN, CrIeU(UIHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(ecCHOHaIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
VCIIOJIb30BaHUEM MATEMATHKH.

ITpuoputeTHbIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
pacCIIMPSIONIMMH U YCUJIMBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclMpeHue NMpPeaCcTaBIeHUsl O T€OMETPUM KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJEISAX, MO3BOJLIIOLIMX ONMUCHIBATH M HM3ydaThb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHUH;

(¢opMUpOBaHHE  YMEHHUS  BJIAJIETh  OCHOBHBIMM  HOHATUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHHs JOKA3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MUpPE MHOTOTPaHHUKHM M Teja BpallCHUs, KOHCTPYHUPOBATH I'€OMETPUUYECKUE
MOJCIIN;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (GOpMHUpPOBAHUE TMOHHMAHUS POJU AKCMOMATHUKH TMpHU
IIPOBEJICHUM PACCYKICHUH;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB U AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJAUTH JOKA3aTEIIbHBIC PACCYKICHUS B XOAC
pelmeHnss CTepEeOMETPUYECKUX 3aJad M 3aJad C IPAKTUYECKUM COJEPKAHUEM,
dopMupOBaHHE TMPEICTaBICHUs O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU



000CHOBaHMH MAaTEeMATHUYECKUX YTBEPKICHUIN M POJTH aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTyalUsiX U MPU U3YUYCHUH JPYTUX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusaworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PETICBAHTHBIMU T€OMETPUH Ha YIIIYyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUM  paclpeaensercs He  TOJbKO 10
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojgaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OcBoeHHs DenepaibHON paboueii
MpOTpaMMBbl, pacrpefe€HHbIM 10 ToJaM OOYy4YeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOMPOCAM 00yYaroIuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
T€OMETPUUYECKUMH MOHATHSIMU ¥ HaBBIKAMHU TOCJIEI0BATEIHLHO U TIOCTYIATEIBHO, C
coOJTr0/IeHreM TIPUHIIAIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY I€OMETPUUYECKUX TMPEACTABICHUN O00yJaromuXcsl, paciupss U yriryOsis
e€, o0pasys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUHN Ha YTIyOIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 ipoeccroHaTEHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, TAPAJUIEIbHOCTD PAMOU
u 1ockocT. [lapanenbHoe M IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOIO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTpAaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajlieibHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TeTpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnesAMKYIJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MApaJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIIOCKOCTH, MPOEKIMS (PUTyphl HA TUIOCKOCTb. [leprneHuKynspHOCTh
TUIOCKOCTEMN: MPU3HAK MEPIECHAUKYISPHOCTU JBYX IJIOCKOCTEN. Teopema o TpéEX
NIEPIICHIUKYJIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoMCTBa INIOCKUX YIVIOB MHOIOIpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yriia. TeopeMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOIO YIJIA.

MHororpaHHuKHU

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaiuenenune 1, TpsIMOYTOJIbHbBIN NapaJICTIENUNE]] U €ro cBoiicTBa. KpaTuaiiiiue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpoctpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: n-yronbpHast nupamuia, NpaBuiIbHas U yCEUEHHAS
nupamuel. CBoiicTBa péOep M OOKOBBIX TpaHed MPABWIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIPAHHUKH: NpPaBUJIbHAs MNpPHU3Ma W IpaBWIbHAsA MHPAMHIA,



paBUJIbHAS TPEYTOJIbHAS TMPAMUIA U TPABUIILHBIN TETpadIp, Kyo. [Ipencrasienue
O IPABWIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, TOJCKASIP U UKOCASIP.

Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YTJIbl.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
TJI0IIIa/1b OCHOBAHUM, TEOpeMa 0 OOKOBOM IMOBEPXHOCTH MPSIMOM ITpu3Mbl. [Lnomans
OOKOBOW TMOBEPXHOCTH ¥ TIOBEPXHOCTH NPABUIBHOM MHPAMHIBI, TEOpeMa O
IJTOIIA YCEUYEHHOM TUPAMU/IBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIbHOU
MMAPAMUBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPAaBJIEHHBIE U MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOWCTBA CI0KEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOpPA Ha YHUCIIO.
[TonssTME KOMIUJIaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapawienenunena. TeopemMa O Pa3lI0KECHUHM BEKTOpA IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsMoyrosbHasgs  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaumnatel BekTopa. CBsI3b MEXKIYy KOOpPJIMHATAMHU BEKTOpA U
KOOpJIMHATAMHM TOYEK. YTOJ MeXIy Bekropamu. CKalasipHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIIACC

Tesa Bpalmenus

[TonsiTvs: IMUIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3ymoollue TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue cheps
U TJIOCKOCTH, KacaTellbHas MIIOCKOCTh K chepe. M300paxkenue Ten BpalleHUs Ha
iockocTH. Pa3BépTka nunuHapa u konyca. CumMmeTpus cepbl U mapa.

O06bEM. OcHOBHBIE CcBOMCTBa 00BEMOB Teil. TeopemMa 00 o00bEME
IOpSIMOYTOJIBHOTO TMapajienenumneqa u cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOM MpU3MBI, HWIMHIpPA, MUpaMUabl U KoHyca. O0bEM miapa U IapoBOro
CETMEHTA.

KoMmOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsr u 1mapa ¢
wiockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHyCA, TUIOMAaAh chephl U e€ yacTel.
[Tomobue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IJIOMANCH TMOBEPXHOCTEH
nonoOubIx ¢uryp. IlpeoOpa3zoBanue momodbus, romoretus. Permenue 3agau Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILIEHUS: CEUCHUS IIMIIMH]IPA
(mapaJyienbHO W MEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJAIINE YEPE3 BEPUINHY), CEYEHUS 1Iapa, METOJIbI IOCTPOEHUS
CEUYEeHMIl: METOJ| CJEeJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYILEH TITOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTopaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronpHas cucrTema
KoopJMHaT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoskeHue BekTopa IO
6azucy. KooparHaTHO-BEKTOPHBII METO/] TP PELICHUH T€OMETPUUECKUX 3a/au.

JABHKEHUA B IPOCTPAHCTBE

JlBwxenus mpoctpancTBa. OtoOpakenws. JIBMKEHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JBWKEHWN: TapallyIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsI CUMMETpUS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00IIECTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (PYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYP
rpakJgaHckoro  ofOmiectBa  (BBIOOpPBI,  OMNPOCBI M JPYroe), yMEHHE
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOILIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKECHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHNE YCTOWYUBOTO Oy IyIIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHOM IEATENbHOCTBIO;

6) Tpy0oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccud W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHUI0 HAa MPOTSIKEHHH BCEW KU3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAaHUE BJIUSHUS
COLMAIBHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
CpeIlbl, 0CO3HAHHE TJIOOABHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK I pelieHus 3amad B 00JiacTu
OKpPYXaIOIIEH Cpe/pl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOKHBIX
TOCJIEACTBUN IUISI OKPYIKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HayKH Kak cpephl 4eIOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs pa3BUTHUSL LIMBUWIW3ALMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKW U MaTEMAaTHYECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornueckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPH3HAKK MaTEMaTHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TMOHATHUSIMH, (POPMYIHPOBATH
oTpe/ieTICHUs] TIOHSITHI, yCTaHABINBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMS JJi1 0000IICHUS M CPaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U MNPeoOpPa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSAX, MpPEIIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUMHIL;

JieJaTh BBIBOABI C HCMOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3AKJIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUs, BEIOMPATh HanOo0JIee MOAXOAAIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoOLlecca, a TaKXkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3JIMYHBIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PAIUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABIIATh CBOM CYXJICHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
IIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Ipoliecca M pe3yjbTaTa pelIeHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mTpU pemeHuH YYeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT padoThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboTel (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBI3aHHBIMUA C MHOTOT DAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJABl MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMua, NPSIMOYTOBHBIN Mapauiesenunes, Kyo0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHWS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPAaHHUKOB TIOCKOCTHIO;

e BBITIOJHSATH napaiebHOE, IIEHTPATILHOE u OpTOTOHAJIBHOE
POEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BBIMOJIHATH H300pakeHus: PUryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hUTyp:
BHUJI CBEPXY, COOKY, CHHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OCh U TJIOCKOCTh CHMMETPHH, IIEHTP, OCh B TUIOCKOCTh CUMMETPHH (QUTYPHI;

e CBOOOJHO ONEPHPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUUA U
HaXOXKJEHUE TECOMETPUUECKHUX BEIMYUH, TPUMEHSISI U3BECTHBIE METOIBI ITPU
pEelIeHU MaTEeMaTUYeCKUX 3a/1ay TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEHIlIME NPOTrPaMMHBIE CPEACTBA M  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

e W3BJICKaTh, MPeOoOpPa30BHIBATH M HWHTEPIPETUPOBATH WHEOOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYIO Ha
yepTexax U pucyHKax;

e TMPUMEHATH TIONYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEATLHBIE CUTYAIlNH, MPUMEHSTh U3YYCHHBIC MOHSATHS B
mpolecce TMOMCKA  pemieHUusT MaTeMaTUYecKd  CPOopMyIUpPOBAHHOMN
npoOseMbl, MOJEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEopeM, ammapara ajreOpbl, peraTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUUECKUX BEITNYMNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOZHO OIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IHJIMHIPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHIATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: [IUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaICHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBHIOJHATH (BBIHOCHBIE) TIIIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh reOMETPUUECKUE 3a/1a4H HA BBIYMCIEHUE YTII0B MEXKY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOUYKHU 0 MJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YEPE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEIIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarbh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUYECKUX 3a/1a4;

MIPUMEHSITH ITOJy4YCHHbIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIN3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallMH, NPUMEHSATHh H3YyYEHHBIE MOHATHUSA,
TEOPEMBbI, CBOMCTBA B TMPOLECCE IOWCKA PEUICHUS MaTeMaTUYECKU
chopMyTupOBaHHOM TPOOIEMBI, MOJICTUPOBATh PEATBHBIC CUTyaIllud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TEOpeM, arrmapata anreOpbl, peuaTh
MIPAKTUYECKNUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrposenpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuro 23 1
) B3auMHOe pacnonoxeHue npsmbIX B 6 |
MIPOCTPAHCTBE
3 [TapayuienpHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIiyJ'IﬂpHOCTI) HNPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
Bexkrtops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne i/l Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u 15 1
CUCTEeMaTHu3alus 3HAaHU I
O06BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
CUCTEeMaTHu3aIus 3HAaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl

OCHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHUCYHKE IJIOCKOCTH, TTapajlIeTbHBIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsTHS CTEpeOMETPUH: TOUKA, TpsAMas,
IUIOCKOCTh, MMPOCTPaHCTBO. OCHOBHBIE
npaBuiia U300paKCHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeInHbI OTPE3Ka

[ToHsATHS: TIEpeceKaroIuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsiMasi U TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

[MonsTHs: TIEpeceKaroIIuecs MIOCKOCTH,
NIePECEKAIOIINECS MPsMasi U TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

MHororpanHuKH, H300paskeHe
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIONINX 00BEKTOB

MHororpaHHHuKH, H300pakeHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00HEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
crnencTBus U3 HUX. CrlocoOBI 3a1aHus
HPSAMBIX U IMJIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHni MIpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Uepe3 ux
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYEHHBIX IIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pPa3HBIMH [IBETAMH

11

N3o00pakeHne ceueHni MIpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Uepe3 ux
pé6pa. N3o0paxeHue nepecedueHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOECHHBIX CEYEHUN
pa3HbBIMU IIBETaMHU

12

N3o00pakeHre ceueHni MIpaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE TPOXOAAT Yepe3 X
p€bpa. M3o0pakeHue nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbBIMU IIBETaMHU

13

N3obpaskenune ceueHuit nmupamMusl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
pébpa. M3o0pakeHue nepecedecHus




IIOJIY4EHHBIX IIJIOCKOCTEM.
PackpaimmBanue NoCTpOCHHBIX CEUYECHHI
Pa3HBIMH [IBETAMU

14

Merton cieoB 1Sl HOCTPOEHUS CEUEHU I

15

Merton cnenoB sl TOCTPOEHUS CEUCHUH.
CBolicTBa EpeceYeHU MPSIMbIX U
IJIOCKOCTEH

16

Merton cnenoB sl TOCTPOEHUS CEUCHUH.
CBolicTBa epeceyeHU MPSIMbIX U
IJIOCKOCTEHN

17

[MocTpoeHue cedenuii B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YePTEXKEH U 3aIKCh I1aroB
HOCTPOCHHUSI

18

[MocTpoeHue cedenuii B mupamuse, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTex(ef/'I U 3aI1MCh 11aroB
HOCTPOCHHUSI

19

[MocTpoeHue cedenuii B mupamuse, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTex(ef/'I U 3aI1MCh 11aroB
MOCTPOCHHSI

20

[TocTpoenue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTexceI‘/'I M 3aI1MCh 11aroB
MOCTPOCHUS




21

[ToBTOopenue nnanumerpun: Teopema o
IPOMOPLUUOHANIBHBIX oTpe3kax. [logodue
TPEYroJIbHUKOB

22

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTrexax. Mcropus pazBurus
IUTAHUMETPHUH U CTEPEOMETPUU

23

KonTtponpHas padora "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3aumHoe pacnonoxeHue npsmMeIx B
npoctpancTBe. CKpenuBaronmecs
npsimble. [Ipu3Haku cKpenuBaomuxcs
npsimbIxX. [lapansenbHblie npsMele B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOI MapajieIbHON
JTAaHHOW MPSIMOM, TPOXOALIEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIEKaIEH Ha
JlaHHOM psiMoii. JIeMMa 0 nepeceueHnn
napajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannensHOCTh Tpex mpsMbIX. Teopema
0 TPEX mapajIeNIbHBIX IPAMBIX. Teopema
0 CKpELIMBAIOLINXCS MPSIMBIX

27

[TapamnenbHOE MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoektupoBanus. 300paxeHune pa3HbIx
¢uryp B mapauieabHON MPOEKIUN




28

lentpanpHas mpoekuus. Yroi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBbIMU

29

3amayu Ha JJOKa3aTeabCTBO U
HCCIICIOBAHNUE, CBSI3aHHbBIC C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
[apaJUIEIbHOCTH IPSIMOU U MIJIOCKOCTH.
CBolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTpuueckre 3ajaun Ha BBIYNCICHHE
Y J10Ka3aTeJIbCTBO, CBA3aHHBIE C
NapaJuIeIbHOCTHIO MPSMBIX U
IJIOCKOCTEHN B POCTPAHCTBE

32

[TocTpoeHne cedyeHus, MpOXoaALIETO
yepes JaHHYIO IPSIMYIO Ha 4epTexe U
[apaJuIeIbHOTO APYroy npsiMout. Pacuér
OTHOILEHUN

33

[MapannensHas MPOEKIHs, TIPUMECHEHUE
JUTSI TIOCTPOCHHUS CEUSHUI Ky0a 1
napauenenunena. CBoicTea
napajicjicnmIcaa U mMpru3mMbl

34

[TapannensHble ockocTH. [Ipu3Haku
MapauIeIbHOCTU JBYX IIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE




MIPUHAJICKALLYIO TaHHOMN NJIOCKOCTH U
CIEICTBUS U3 HEE

36

CBolicTBa napasuleIbHBIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IEPECEUEHUS
IIPY NIEPECEUEHUH JIBYX MTapaJIIEIbHBIX
IJIOCKOCTEN TpETher

37

CBolicTBa napauieNIbHBIX ITOCKOCTEH:
00 oTpe3Kax napayiebHbIX MPSIMBbIX,
3aKJIIOUEHHBIX MEKY MapalyIeIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYEHUU TIPSIMOi C
ABYMS TapaJUICIIbHBIMU IIJIOCKOCTAMU

38

[ToBTopenwue: Teopema Iudaropa na
MJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napajuienenunena

41

Boruncnenue 1iaMH OTpe3KOB B KyOe U
IPSIMOYTOJIBHOM MapajlieenuIee

42

[leprieHAMKYIASIPHOCTD MPAMOU 1
mockoctu. [Ipusnax
NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

43

[leprieHAMKYIASIPHOCTD MPAMOU 1
mockoctu. [Ipusnax
NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAILIECH

4 yepe3 TOUKY MPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K MIIOCKOCTH

45 [InockocTu U nepneHAuKyIIpHbIE UM
NpsiMbIE€ B MHOTOI'PaHHHUKAX

46 [110CcKOCTH U TEPIEHAUKYIISIPHBIE UM
NpsiMbIE€ B MHOTOI'PaHHHUKAX
[leprieHquKyNIAp U HAKIOHHAS.

47 [TocTpoenue nepneHAuKyIsIpa U3 TOUKU
Ha MPAMYIO
[leprieHAUKYmSAp ¥ HAKIIOHHAS.

48 [TocTpoenue nepneHAuKyIsIpa U3 TOUKU
Ha MPAMYIO

49 TeopeMa 0 TpEX nmepHEeHIUKYISIPax
(mpsimast u oOpaTHast)

50 Teopema o Tpéx nmeprneHANKYIIpax
(npsimast u oOpaTHast)

51 Yron mexay CKpemuBarIuMUC
IPSIMBIMU
[Touck neprneHauKyaspHBIX MPSMBIX C

52 MOMOILbIO IEPIEHAUKYIISIPHBIX
IJIOCKOCTEN

53 OpToroHaJibHOE TPOCKTUPOBAHUE
[Toctpoenue cedenuit kyba, mpU3MBI,

54 MPaBWJILHON MTUPAMHUJIBI C TTOMOIIBIO

OPTOTOHAJILHOW MPOEKIUU




55

[Toctpoenue cedenuit kyba, mpU3MBbI,
MPABUJIbHOM MUPaMUABI C TTOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO II0cKocTu. ITnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57

[Ipr3Hak nepneHIuKyISpHOCTH ITPSIMOM
U TJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

58

[IpaBuibHBIE MHOTOTPaHHUKH. Pacuér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J10 INIOCKOCTH

60

Crioco0Ob!I OITyCTUTh MEPIEHAUKYIISPHI:
CUMMETpHUs, CABUT TOYKH I10
napajuleIbHON IPSIMOU

61

CaBur 1o HenapasuieabHON TPSMOU,
W3MEHEHUE PACCTOSHUI

62

KonTtponsHas padora "B3aumnoe
PACIIOJIOKCHUC TIPAMBIX U IJIOCKOCTEH B
npocTtpaHcTse"

63

IToBTOpEHME: Yyroy MexXay NpsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

[ToBTOpEHME: yroy Mexay
CKPELIUBAIOIIMMUCS IIPSMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIUYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

66

JIByrpansblii yroa. CBOMCTBO JTMHEWHBIX
YIJIOB ABYTPAHHOTIO yria

67

[leprieHauKyNSApHBIE IIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYISIPHBIX
IJIOCKOCTEN

68

[Tpu3Hak neprneHIuKyISpHOCTH
IIJIOCKOCTEM; TeopemMa o0 mpsiMOr
MepEeCEeUCHUS BYX MIIOCKOCTEN
NEePIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

69

[IpssMOyTONBHBIN MTapajuIeenuIe; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumnena

70

TeopeMa 0 1MaroHany NpsAMOYTrOJIbHOTO
napajuleJenuIe1a u CIEeACTBUE U3 HEE

71

CrepeoMeTpHuuecKre U MpUKIIaTHbIE
3a/1auu, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MIPSAMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKPEITUBAIONITUECS
TpsIMBIE, MMapajlieIbHbIC TUIOCKOCTH B
CTaHIAPTHBIX MHOTOI'PaHHUKAX

73

[Tapa mapanienbHbIX TIOCKOCTEN HA
CKPEIIHUBAIOIINUXCS PSIMBIX, PACCTOSTHUE
MEX1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX




74

PaccTosinue oT TOUKH 70 TIOCKOCTH,
paccTostHue OT MPSMOM J0 TUIOCKOCTH

75

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOILBIO NIEPIEHANKYJIAPHON
IIJIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIA
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUIsl TPEXTPAHHOIO YIJIa

77

DneMeHTHI ChepUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KoHnTtponbnas padota "YTib1 u
paccrostHus"

79

CucremaTuzanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3JeMeHThI"

80

[Mupamuaa. Bunsl nupamua. [lpaBunsraas
nupamua

81

[Ipusma. IIpsAmas 1 HaKJIOHHAs IPU3MBI.
[IpaBunbHasg npuzMa

82

[IpsimMoit napainenenunen,
IpSMOYTOJIBHBIN Mapajuienenunesn, Kyo

83

Brinykibsie MHOTOrpanHuku. Teopema
Ditnepa

84

Beinykiibie MHOrorpaHHuku. Teopema
Oitnepa. [IpaBunbHbIC U
MOJTyTIPaBUIIbHBIE MHOTOTPAaHHUKHU

85

KonTponpHas padora "MHuororpaHHuku"




Ilonsarue BCKTOpPA HA IMJIOCKOCTHU U B

86 1
IPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3znocTh BEKTOpPOB 1
89 [IpaBuno napamienenumnena 1
90 YMHOKEHHE BEKTOpA HA YUCIIO 1
Paznoxenue BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JIeXKAIUX B OJHOU 1
TUIOCKOCTH
92 CxanspHoe Mpou3BeICHUE 1
93 Brranciienue yria Mexay BEKTOpaMHu B 1
IPOCTPAHCTBE
94 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1
95 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1
97 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
98 O06o0011eHne U cUcTeMaTU3alus 3HAaHUN 1
99 O0001eHNEe U cUCTEMATU3aLMs 3HAHUN 1
100 Hrorosast kKoHTpOJbHASA paboTa 1
101 HroroBast kKoHTpoOIbHAs paboTa 1
102 O06o01IeHre U cHCTeMaTU3alus 3HAaHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KIIACC

Kosun4yecTBo 4yacos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoThI
pecypchl
[ToTOpenue Temol "KooparHaTel
1 BEKTOpA Ha MJIOCKOCTH U B 1
npocTpaHcTae”
) [ToBTOpenue Temel "CkansipHoe |
MPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpeHue Tems! "Boruncienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue Tembl "YpaBHEHHE TPSIMOH, |
IIPOXOJAIIEH Yepe3 1Be TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, |
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YPaBHEHHUE IJIOCKOCTH B OTPE3KaX
7 BektopHoe npousBenenmne 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIpOrpaMMHUpPOBaHUE
9 JInHeliHbIC HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHUE
10 AHaMTHYECKHE METO/IbI pacyéTa yria |
MEXAy NPSMBIMU B MHOTOTPaHHUKAX
1 AHaNMTUYECKHE METO/IbI pacyéTa yria 1

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHUKAX




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoaenue paccToSHUN OT TOUKHU 10
TUTIOCKOCTH B KyOe

14 HaxoxaeHne paccTosiHuNA OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KontponbHas pabora "AHanutuueckas
reomeTpus”

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/]T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJApTHBIE IIJIOCKOCTH, IIepeCceYCHUs
MPSAMBIX U TIIOCKOCTEH

19 [TapannenbHble NpsIMbIE U IIOCKOCTH:
napaJuleJIbHbIE CEUEHUS

20 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacu€T OTHOLIECHMI
[TapannenbHble NpsIMBbIE U IIOCKOCTH:

21 YIJIBl MEKTY CKPEIIMBAIOITUMHUCS
IPSIMBIMU
[lepneHauKysIpHbIE IPSIMBIE U

” IUIOCKOCTH: CTaHJApTHBIE Maphbl

NEPHEHAUKYIISPHBIX INIOCKOCTEN U
IPSAMBIX, CHMMETPUH MHOTOIPAaHHUKOB




23

[lepneHauKysIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYIIIpax

24

[IepnieHauKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PaHHHUKAX

25

[ToBTOpEHME: TIIOIIAAN
MHOT'OYTOJILHUKOB, (hOPMYJIBI AJIs1
Ionaien, cooopakeHus moao0us

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIBLHUKOB, (JOPMYJIIBI JIS
TJI0MIAJIeH, COOOpaKEHUSI TTIOI00MS

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIBLHUKOB, (JOPMYJIIBI JIS
TJI0AJIEH, COOOpaKEHUSI TTOI00MS

28

[Inomany ce4eHU MHOTOIPAHHUKOB:
IJIOMIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUS IO 100Ms

29

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLIA Y ITIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUs MOJ00us

30

Kontposnbnas padora "IloBTopenue:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BEM Tema. O6BeM IPSIMOYTOIILHOTO
napaieNenuea

32

3amaun 06 yaBoeHUHU Kyda, 0
KBaJpaType Ky0a; O TPUCEKIIUU yIiia




33

CrepeomeTpHuyecKHe 3a1auu, CBI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napaieNenuneaa

34

[IpuxnagHelie 3a1a4n, CBI3aHHBIE C
BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napasuliesienuIe1a

35

O0BEM TIPSIMOI IPU3MBI

36

CrepeoMeTpuueckue 3aaun, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOit
PU3MBI

37

[MpuknagHbie 3aa4K, CBSI3aHHBIC C
00BEMOM NPSIMOI TTPU3MBI

38

Beraucnenue 06bEMOB TeJ € MOMOLIBIO
omnpenenéuHoro uHTEerpana. O0bEM
HAKJIOHHOM IPU3MBI

39

Brranciienne 00bEMOB TeJ € TTOMOIIHIO
onpenenéHHoro uaterpaiga. Oopém
TUPaMUIBI

40

®opmya 00bEMa MUPaAMHIBL.
OtHomeHne 00eMOB MTUPAMH/ C
001IUM yTIIOM

41

®opmya 00bEMa MUPaAMHIBL.
OTtHomIeHne 06beMOB MUPAMUJL C
001IM yTIIOM

42

CrepeoMeTpHUecKHe 3a/1auHl, CBSI3aHHbIC
¢ 00bEMaMM HAKJIOHHOW TPU3MBbI

43

CrepeoMeTpHUECKHE 3a]]a91, CBA3aHHbBIC
¢ 00BbEMaMU MUPaAMU/TBI




[Tpuknanueie 3apauu o Teme "OO0bEMBI

44 Ten", CBsA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
PU3MBI

45 [Ipuknanueie 3apauu o Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruncienue
pPaccTOsSHUA 10 TII0CKOCTH

47 KonTtponbnas padora "O0bEM
MHOTOTpaHHUKA"
unuuapuyeckasi HOBEPXHOCTb,

48 o0Opa3yromue MUIHHIPUISCKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUHID.
[Inomane moBepXHOCTH LUIIMH]pA

50 Konuyeckas moBepXHOCTb, 00pa3yromiye
KOHUYECKOU MmoBepXxHOCcTH. KoHyc

51 CeueHue KOHYca IIOCKOCTBIO,
napajuieIbHON MIOCKOCTH OCHOBaHUS

57 VYceu€nnslii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM TOBEPXHOCTH KOHYCA

54 [Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJaun Ha

55 JI0KAa3aTeNbCTBO U BBIYUCIICHUE,

IIOCTPOEHUEM CEYCHUN IUINHAPA,
KOHYyCa




56

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTelbCTBO U BEIYUCIICHHE,
MIOCTPOCHUEM CEUCHHI IIMIINH/IPA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

58

[Ipuknagabie 3aa41, CBSI3aHHBIE C
[UTHHIPOM

59

Cdepa u map

60

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. B 1 n3o0pakenue mapa

61

[Tepeceuenwue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

62

VYpasuenune chepsol. [Lnomans chepst u
e€ yacrei

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpHyecKHe 3aja9l Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIC CO c(hepoil U mapom,
TIOCTPOCHHEM HX CEUYCHHI TIOCKOCTHIO

65

CrepeoMeTpHUecKHe 3aja9l Ha
JI0Ka3aTelbCTBO U BEIYUCIICHHE,
CBsI3aHHBIC CO c(hepoil U mapom,
MOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO

66

[IpuknamHbIe 3a7a9u, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpPEHUE: OKPYKHOCTH HA

67 MIJIOCKOCTH, BRIYUCIICHUSI B OKPYKHOCTH,
CTaHJapTHBIC TTOA00HS

68 Paznuunbie KOMOMHALINY TEI BpAIlEHUs
¥ MHOTOTPaHHHUKOB

69 3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70 3agaun no Teme "Tena 1 MOBEPXHOCTH
BpaieHus"

71 KontponsHas padora "Tena u
MOBEPXHOCTH BpaleHus"

7 O06BeM muuHapa. Teopema 06 00bEME
MPSIMOTO ITWJIMHAPA
Brrunciienue 00bEMOB TEII ¢ ITOMOIILIO

73 onpenenéHHoro uaterpaiga. Oobém
KOHYycCa

74 ITnomaau OOKOBOH U IIOIHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTprIeCcKue 3a/1a4H, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IUITUH/IPA,
KOHYyca

76 [Tpuknagueie 3agaun mo Teme "OObEMBI
Y TTOIIaAu TOBEpXHOCTEN Ten"
OO0BEM 1Iapa U MapoBOTro CEKTOPA.

77 Teopema 06 00béMme trapa. [lnomans

cdeprl. CTepeoMeTprueCKUe 3a/1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB




1Iapa, MapoBOro CETMEHTA U IapOBOTO
CeKTOpa

78

[Ipuknanueie 3apaun o Teme "OO0bEMBI
Ten", CcBsI3aHHBIE ¢ 00BEMOM ITapa u
wiomaneio ceprl. COOTHOIICHUS
MEX]y TUIOIIASIMU TIOBEPXHOCTEN 1
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TENa B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100UH.
CrepeoMeTpuuecKue 3aa4u, CBI3aHHbBIE
C BBIYUCIICHHEM 00BEMOB TE U
MJI0IIAaIe TOBEPXHOCTEN

80

KonTponsHas padora "[1nomaam
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

81

JIBM>KEHUSI MPOCTPAHCTBA.
Otobpaxxenus. [IBUKeHUs U PaBEHCTBO
¢buryp. O6mme cBOMCTBa ABUKCHUN

82

Buael nBukeHnil: napamiebHbIN
MepPeHoC, IEHTpaIbHask CHMMETPHSI,
3epKaJIbHAasi CHAMMETPHSI, TOBOPOT
BOKPYT MIPSMOM

83

[Ipeo6pazoBanust mogodus. [Ipsmas u
cthepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUS

85

Kontposbnas padota "BekTops! B
npocTtpaHcTse"




86

Ob6o6maromee nosropenue 11 nmonsTuii
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTEMAaTU3allHsl 3HAHU:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEN B TpoCTpaHCTBE"

87

Ob6o6maromee nopropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTH3allHsl 3HAaHU:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee noropenue 11 nmonsTuii
U METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

&9

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTHU3alI1s 3HAHMI:
"OO6BeM MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTHU3alINs 3HAHMIA:
"O6beM MHOTOTrpaHHUKA"

91

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTHU3alIHs 3HAHWI:
"Tlnomaan moBEepXHOCTU U 0OBEMBI
KpYyIJIbIX Ten"

92

Ob6o6maromee nosropenue 11 nmonsTuit
1 MeTo/I0B Kypca reomerpuun 1011
KJIACCOB, CHCTEMAaTHU3alI1s 3HAHWI:




"TTnommany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93

Hrorosast KoHTpOJBbHASA paboTa

94

HroroBast koHTpoIbHAs paboTa

95

[ToBTOpeHnue, 0600IIEeHNE U
crucTeMaTu3alurs 3HaHUI

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

97

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

98

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropust pazBuUTHS CTEPEOMETPHUH KAK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pazBuUTHS CTEPEOMETPHUH KAK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHS CTEPEOMETPHUH KAK
HayKH U €€ pOJIb B pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTUs CTEPEOMETPUU KAK

102 HAyKU U €€ pojib B PA3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

7

HpOBGpﬂEMLIe NnpeaAMeETHbIC PE3YJIbTAThl 0CBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂBHOﬁ NnporpamMmasl CpeaHETO oﬁmero OﬁpaBOBaHI/IH

I'eomerpus

7.1

OnepupoBath MOHATUSAMU: TOUKA, MPsSMasi, INIOCKOCTh

7.2

[IpuMeHATh aKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IPU PELICHUU
TeOMETPUUYECKUX 3a1a4

7.3

OnepupoBaTh MOHATUSAMHU: MAPAJUIETBHOCTh U MEPHEHIUKYISIPHOCTD
MPSAMBIX U TIIOCKOCTEH

7.4

KnaccudunupoBaTh B3aMMHOE pacroNOKEHUE MPSIMBIX U IMJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMU: JBYTPaHHBIN yroJl, TpaHU ABYTPAHHOIO yIJa,
peOpo ABYrpaHHOTO yria, TMHEHHBIM YToJl IBYTPaHHOTO YyIiia, TpaaycHas
Mepa IBYTPaHHOTO yria

7.6

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIA U HEBBIMYKJIbIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK

7.7

Pacrmio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHHUKOB (TIHpammuja, TpU3Ma,
MPSIMOYTOJIBHBIN TTapajuIeenume;], Ky0)

7.8

KnaccudunupoBaTb  MHOTOTpaHHUKHM, BbIOMpas  OCHOBAaHUS  JJIS
Kinaccuukanuy  (BBIMYKIBIE W HEBBITYKJIblE  MHOTOTPAaHHUKH,
IMPpaBUJIbHBIC MHOT'OT'paHHUKH, MMpAMBIC n HAaKJIOHHBIC IMPU3MBI,
napaieeTunebl)

7.9

OnepupoBatb MTOHATUSIMH: ceKymas IIJIOCKOCTB, cedyeHue
MHOT'OI'PAHHUKOB

7.10

OOBSICHATH  MPUHLMIIBI  [OCTPOCHHS] CEYEHHH  MHOTOTPaHHHUKOB,
UCIIOJIB3YSI METOJ] CIE/I0B

7.11

Ctpouth ce4eHHs] MHOTOTPAHHUKOB METOJOM CJICJIOB, BBIMOTHSITH
(BBIHOCHBIE) TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:
BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemath 3a1aun Ha HaXOXKACHHE TCOMETPHUECKUX BEIMYUH 1O oOpas3iam
WM aJropuTMaM, MPUMEHSSI W3BECTHbIE AHATUTHUYECKUE METOJbl TP
peUIeHUN CTaHJApTHBIX MaTEMaTHYECKUX 3aJad Ha BBIUKCICHUE
pacCTOSTHUN MEXIY NIBYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHUIO
MJIOCKOCTH, MKy CKPEIIMBAIOIIUMHUCS MPSIMBIMU

7.13

Pemarn 3ala4i Ha HAXOXKIACHUC I'COMCTPUUYCCKUX BCIIMYUH I10 06pa3uaM
HUJIn aJiropuTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTUYCCKHUEC MCTOJbI IIpU




pEUIEHUN CTAHAPTHBIX MaTEeMaTHYECKUX 3a7ad Ha BBIYUCIICHHE YTJIOB
MEXJly CKPEIIMBAIOIIKUMHUCSA TPSMBIMH, MEXKIY MPSAMOM M IUIOCKOCTHIO,
MEXy TJIOCKOCTSMHU, ABYTPAHHBIX YTJIOB

Bobruucnare 00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupamuia) ¢ MPUMEHEHUEM (HOPMYIT, BBIYUCIATH COOTHOLICHUS

7.14 MEXIY IUIOIAAIMU MOBEPXHOCTEH, 00BéMamu IOOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHUSIMU: CHUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CAHMMETPUU (PUTYPHI
W3Bnekatb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (UTypax, NPEICTABICHHYIO Ha
yepTexax U pUCyHKaxX
[TpumensTh reomerpuueckue (PakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPENOJaralluX HECKOJIbKO IIaroB pEIICHHS, €CIU YCIOBHS
MPUMEHEHHUS 3a/1aHbl B SBHOU (hopme
718 IIpuMeHATH MNpOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBOIUTE MpUMEPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIE U
' JKU3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsTh MOoTy4YeHHbIE 3HaHUS HA IPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTYallu U IPUMEHATh U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTuyecku  cHOpMynHpOBaHHOW  MpOOJEMBbI,  MOJEIUPOBATH
7.20 peaJbHbIE CUTYAllMM Ha SI3bIKE T'€OMETPHH, HMCCIIENOBATh MOCTPOCHHBIE
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MTOHITUH U TEOpEM, ammapara
anreOphl, peliaTh MPAKTUYECKHE 3aavd, CBS3aHHBIE C HaXOXKICHHEM
F€OMETPUUYECKHUX BEJIMYUH
11 KIIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTaThl 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHusi
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHATUSMU: WIHHIPHYECKAs MOBEPXHOCTH, 00pa3yIoIIue
6.1 UUJIUHAPUYECKOW MOBEPXHOCTH, LMJIMHJIP, KOHUYECKAs IOBEPXHOCTD,
' oOpa3yromme KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOJTYUYCHHSI TEJT BpAIlCHUS
6.4 KrnaccudunupoBars B3anMHOE pacioyiokeHue chepbl U MIOCKOCTH




6.5

OnepupoBaTh TMOHSATUSMHU: IIIAPOBOM CETMEHT, OCHOBaHHE CETMEHTA,
BBICOTAa CErMEHTa, IIAPOBOM CIIOW, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJIOS, IAPOBOW CEKTOP

6.6

Boeruncnsate 00BEMBI M IUIOMIANM TOBEPXHOCTEH TeNm BpalleHUs,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYIT

6.7

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHMK, BIHCAHHBIA B cdepy Hu
OTNMCAaHHBIN 0KO0JIO chepsl, cepa, BMCaHHAS B MHOTOIPAaHHUK WJIH TEJO
BpalleHus

6.8

BBIYHCIATE COOTHOMIEHUS MEXKTY TUTOIIAIIMU IIOBEPXHOCTEH M 00BEMaMHU
IMOOOOHBIX TEI

6.9

N3obpakath u3ydaemble (UTYpBI OT PYKH M C TIPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

BeImonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHM3Y; CTPOUTH CEUCHHS TeI
BpaLICHUS

6.11

W3Bnekatb, UHTEPIPETHPOBATH M MPEoOpa3oBbIBaTH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTrexax U pUCyHKaxX

6.12

[IpumensTh reomerpudeckue (HaKThl Ul PEUICHUS CTEPEOMETPUUECKUX
3aJa4, IPEINOJIAraloIluX HECKOJBKO INAroB PEIIECHUS, €CIU YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH Gopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE JICHCTBUS CIOXKEHHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB H
YMHOKEHHUSI BEKTOpPAa Ha YHCIIO, OOBACHATH, KAKMMH CBOWCTBAMH OHH
o0JagaroT

6.15

[TpuMeHsTH paBUIIO Napaslieienurnena Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMH: AEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOIYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXAY BEKTOpPaMH, CKaJIPHOE IIPOU3BEIACHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

HaxoauTe cymMMy BEKTOPOB U NPOM3BEACHHE BEKTOpAa HAa YHUCIO, YTOJ
MEXy BEKTOPAMHU, CKAJISIPHOE MPOU3BEACHUE, PACKIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOPIUHAT

6.19

Pemate HpOCTGﬁHIHG TCOMCTPHUYCCKUC 3aJa4 HAa TPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

PemraTs 3aJa4d Ha J0Ka3aTCjIbCTBO MATEMAaTHYCCKHX OTHOIIICHUH U
HaXOXXIACHUC TCOMCTPUYCCKUX BCIMYUH I10 06pa3uaM WK aJIrTOpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCTOABI npu peHICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3a1a4




6.21

[IpuMeHATs MNpOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBOaUTE TIpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEU B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHsTh MOoTy4YeHHbIE 3HaHUS Ha IPAKTUKE: aHAIU3UPOBATh pealibHbIE
CUTYallUu U IPUMEHATh U3yYEHHbIE MOHATHUS B IIPOLIECCE MMOMCKA PEIICHUS
MaTeMaTuyecku  cHOopMynHpOBaHHOW  MpOOJEMBbI,  MOJEIUPOBATH
peaibHble CUTYyallud Ha SA3bIKE T'€OMETPHUH, UCCIEAOBATH MOCTPOCHHbBIE
MO/IEJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MTOHITUH U TEOpEM, ammnapara
anreOphl, peuiaTh MPAKTUYECKHE 3a]avd, CBSI3aHHBIE C HaXOXKICHHEM
r€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomeTrpus

7.1

OcHoBHblE TOHATHA cTepeomMeTpuu. Touka, mpsMas, IIOCKOCTb, IPOCTPAHCTBO.
[TonaTHE 06 aKCMOMATHYECKOM MIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUN
U CJIIECTBUS U3 HUX

7.2

B3aumHoe  pacrnosnokeHue OpsMBIX B IIPOCTPAHCTBE:  MEPECEKAIOLIUECS,
napajuleJibHble M CKpeluBarouiecss mnpsMble. [lapamnensHOCTs OpSIMBIX U
IUIOCKOCTENl B IPOCTPAHCTBE: MapajUielbHbIE MpsAMBIE B  IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, IMAPALUIEIBHOCTh IPSIMOM M IUIOCKOCTU. YTIIBIC
COHANPABJICHHBIMA CTOPOHAaMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuielibHbIE MJIOCKOCTH, CBOMCTBA MapajliebHbIX
mockocTei. [IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPHI HA IIOCKOCTH: TETPadap,
KyO, mapaJuiesienumnes, NoCTPOCHUEe CeUeHUn

7.3

[lepneHUKYIAPHOCTE MPSIMOM M IIOCKOCTH: IEPHEHIUKYISIPHBIE IpPSAMbIE B
MIPOCTPAHCTBE, MPSIMbIE TTapajuiebHbIe U NEPIEHANKYISPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEHANKYISIPHOCTH NPAMON U TIJIOCKOCTH, TEOPEMA O MPSAMON NEPHEHAUKYIIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YOI MEXAY IPSMOU U TIIOCKOCTHIO, IBYTPaHHbBIN
YTOJI, TUHEIHBIN yroJ1 IByrpaHHoro yria. [lepnenaukynsip v HakJIOHHbIE: paCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 MIIOCKOCTH, TPOEKIUs (PUTYpPHI HA
IJIOCKOCTB. [IepreHIMKyYIApHOCTD IIIIOCKOCTEN: PU3HAK NEPIECHANKYJIAPHOCTH IBYX
mrockocreil. Teopema o TpEX MepreHauKyIspax

7.4

[loHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAHHMKA, BBINYKJIBIE H
HEBBIITYKJIbIE MHOTOIPAaHHMKH, pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yronbHas
npu3Ma, TPaHH U OCHOBAHMS NPHU3MBI, IpsMas U HAKIOHHAs MpPU3MbI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Msbl. [lapamienenunen, npsAMOyroiabHbIN Mapaiesienume]
u ero coiictea. [Iupamuaa: n-yroyipHas nupaMmuja, TpaHd U OCHOBaHHME MUPAMUBI,
OOKOBast M IMOJIHAS MMOBEPXHOCTh MHUPAMHJIBI, MPABHIbHAS U yCeuEHHAs MUpaMHJA.
OneMeHTbl npu3Mbl W nHUpaMuibl. [IpaBuibHBIE MHOTOTPaHHUKH: IOHSTHE
MPaBUJIBHOIO MHOTOTPAaHHUKA, MpPaBWIbHAs IpPU3Ma M NpaBUIbHAs NHPAMUJA,
MpaBWIbHAS TPEYyroJibHas MUpaMuja U NMpaBUWIbHBIN TeTpadap, KyO. [IpeacraBnenue
O MPaBUJIBHBIX MHOIOTPaHHUKAX: OKTAdJp, JOJAEKa’aAp M HKocayapyrue CedeHus
IIPU3MBI U TUPAMHU/IBI

7.5

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKHU, MPSAMOH, MJIOCKOCTH.
DjeMeHThl CHUMMETPUM B  MNUpaMHAax, Mapajulefienunenax, IMpaBUIIbHbBIX
MHOTOTpaHHUKAX

7.6

Bbruucrnienue 31eMEHTOB MHOTOTpaHHMKOB: pEOpa, nuaroHanu, yriuel. I[lnomansb
OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTHM NPSAMOM TNPU3MBI, IUIOMIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsiMoi mpu3Msl. [1omans 60koBoi
MOBEPXHOCTH U TIOBEPXHOCTH TMpPaBWIBHOW NHpPaMU[Ibl, TeopemMa O IUIOIIaau
yceu€HHou mupamuabl. [lonstae 06 00béMe. O0BEM TUPaMUIBI, TPU3MBI

7.7

[TomoGHbIe Tena B pocTpancTBe. COOTHOIICHUS MEKIY TUIOIIASIMHA TOBEPXHOCTCH,
00bEMaMU ITOIOOHBIX TENT

11 KJTACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoine MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTU. LlmHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTH,
o0pa3yrolas 1 0cb, TUIOIIAIb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konunyeckass mnoBepxHOCTh, 0Opa3yollde KOHUYECKOM TMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOocTH. KOHyC: ocCHOBaHME U BeplnHa, 00pa3yromas
1 OCb, IUTOIIA/1b OOKOBOM ¥ TTOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolye
U BbICOTa, OCHOBAHUSI U OOKOBAs MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, IuameTp, IIOMAAb MOBEpXHOCTH cdepbl. Bzanmuoe
pacnosoxeHue chepbl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkeHune Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonstre 06 06nEme. OcHOBHBIE CBOIcTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TapajuieNienunena M cieActBus u3 He€. OO0bEM LWIMHIpA,
konyca. O0bEM mapa u rionaab chepsl

6.7

[TomoOuple Tema B mpoctpaHcTBe. COOTHOIICHHS MEXIy  IUIOMIASIMU
MOBEPXHOCTEH, 00BEMAMU MOAOOHBIX TET

6.8

Ceuenust nunuHApa (MapaielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUsS KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS L1apa

6.9

BexTtop Ha miockocT U B mpocTpaHcTBe. CloKeHHE W BBIYUTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha yucio. Pa3noxkeHne BekTopa mo TpéM HEKOMIUIaHAPHBIM
BektopaMm. [lpaBuno mapamnenenunena. Pemenuwe 3amay, CBA3aHHBIX €
MPUMEHEHUEM TTPaBUJI JEUCTBUI C BEKTOPAMHU

6.10

[IpsiMmoyronbHas cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BeKTOpA.
[Ipocrelimne 3amaun B KOOpAMHATaX. YToJ MeExXAy BekTopamu. CkalsspHOE
MPOM3BEICHNE BEKTOPOB. BbIuncieHue yrioB MeXAy NPSIMBIMH U TUIOCKOCTSIMH.
KoopaunaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Bnanenue meromamu 10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady;
yMeHHe (OpMYNIHpOBaTh W ONEPUPOBATh MOHATHAMHU: OIPEAEIICHUE,
aKCMOMa, TeopeMa, CIICJICTBHUE, CBOICTBO, MpHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWJIBHBIE (OPMYITHMPOBKH; IPUMEHSITH UX; YMEHHE (hOpMYIHpOBaTh
00paTHOE W TMPOTHUBOMOJIOXKHOE YTBEpXKJEHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOA MaTeMaTH4eCKOM WHAYKINY;
IPOBOIUTH JOKa3aTelbHbIE pPACCYXJCHUS TpH pElICHHH 3ajad,
OLICHUBATh  JIOTHYECKYIO MPABWJIBHOCTh  PACCYKICHHH; yMCHHE
OTIEpUPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OMEpaly Haj
MHO)XECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIN
ammapar i ONMCaHMs PeabHBIX MPOLIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHE
OTIepUPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3IuIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YHCIIO, IIeJI0€ YHCIIO,
CTEMCHb C LENbIM IOKa3aTelIeM, KOPeHb HaTypaIbHOM CTENEHH, CTEICHb
C palMOHAIBHBIM  [OKa3aTeJleM, CTENeHb C  JICHCTBUTENbHBIM
HoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOU3BOJIFHOTO YHCIIA, OCTaTOK II0 MOXYJIIO, PAalMOHAIBHOE YHUCIIO,
UppallMOHATILHOE  YHUCIO0,  MHOXECTBA  HATypallbHBIX,  IIEJIBIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKKU JIEIMMOCTH, HAUMEHBIIUN OOIIMI JeIUTeNh U HauMEHbIIee
of1ee kpaTHOe, anroput™ EBKnna npu pemeHnn 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU  TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCICHHS;  YMEHHE
BBINIOJIHATH BBIYHMCIICHHE 3HAYEHUH W MPeoOpa3oBaHMs BBIPAKCHHH CO
CTeNeHsMH U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPHUPOBATH IMOHATHUAMH: ITIOCICAOBATCILHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccus, 0eCKOHEUHO
yObIBaromass  reoMeTpudeckas  MpOrpeccus; yMEHHWEe  3aJaBaTh
MOCIIEI0BATEIHHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMH: KOMIUICKCHOC 4YHCJIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apr'yMEHT KOMILJIEKCHOTO 4Hcia, hopma
3allUCHU KOMIIJICKCHBIX YHCCII (FGOMeTpI/I‘IeCKaH, TPUTOHOMCTPHUYCCKAA U
anreOpanveckas); yMeTb MPOHU3BOAUTH apH(PMETHUYECKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjaaMu, IMPpUBOAUTH MMPpUMCPbL HUCITOJIb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSAMU: MaTpuia 2x2 m 3x3,

OMpCACIIMTCIIb MAaTPHUILIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHSATUSMHU: palMOHAIbHBIE, UppaIlMOHAIIbHBIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUsST W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEepUpPOBaTh
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHWH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl C IMOMOINBIO PA3IMYHBIX MNPUEMOB; PEIIAThH
YPAaBHEHUs, HEPABEHCTBA MU CHCTEMBI C MapaMeTpoM; NPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIs PEIICHUS MaTEeMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3IU4HbIX 00JacTell HayK! U peallbHOM JKU3HU

YMeHue omnepupoBaTh IMOHATHSAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
NEPUOTUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (DYHKIIMH, HAaUOOJbIIIee M HAMMEHBIIIEE 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIINSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas ¥ BTOpas MpoU3BOAHAs (QYHKINHU, TEOMETPUIECKUI 1
¢u3uueckuif CMBICI TPOM3BOJIHON, TNEpBOOOpa3Hasi, OMpeAeIEHHbIH
MHTErpajl; yMEHHE HAaXOAWTh AaCHMITOTHI rpaduka (YHKIHH; yMEHHE
BBIYUCIISATH  NPOU3BOAHBIE CYMMBI, TPOU3BEIEHHS, YaCTHOTO H
KOMITO3UIMY (DYHKINH, HAXOIUTh ypaBHEHHE KacaTeNbHOH K rpaduKy
(GyHKIMU; YMEHHE HaXOAWUTh NPOU3BOAHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
yYMEHHE WCIIONb30BaTh IPOU3BOIHYIO JUIS HCCIECIOBAaHHUS (YHKIHI,
HaXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH; CTPOUTH
rpagKy MHOTOYJICHOB C MCIIOJIb30BAHUEM aIlliapaTra MaTeMaTHYECKOTro
aHanu3a; MPUMEHATh MPOM3BOJIHYIO JJS HAXOXKICHHUS HAWIYYIIero
peleHnsl B MPHUKIAAHBIX, B TOM YHCIE COIMUAIBHO-SKOHOMHYECKHUX H

buznYecKUX 3a7a4ax; HAXOAUTh MJIOMAJAN U 00BbEMBI PUTYP C TOMOIIBIO




HHTCErpaiga; MpuBOJUTH NPUMEPbI MATEMATHYCCKOI'O0O MOJACIIMPOBAHUA C

noMoIbio AU depeHnnanbHbIX YpaBHEHU

YMmenue omnepupoBaTh TOHATUSAMH: rpaduk QyHKIMM, oOpaTHas
GyHKIMSI, KOMIO3UIUA (DYHKIUH, JTUHEHHAs (YHKIWS, KBaIpaTHIHAS
byHKLu, paloHaIbHas byHKIHA, CTEIIEHHAast byHKLH,
TPUTOHOMETpHUYECKHEe (GYHKIMHM, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢yHKUIMHU, TOKa3arenbHas M JorapudmMuueckas (QyHKIUH;, YMEHHE
CTpOUTh TpaduKH HM3yUYECHHBIX (PYHKIUH, BBITOJHATH MPEOoOpa3OBaHH
rpaduKoB QYHKIUH, UCIIOIB30BaTh IpaUKU JJIS U3yYSHUS MTPOLIECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 33/1a4 M3 JAPYTUX Y4EOHBIX MpPEAMETOB U
3a7a4 U3 peajbHOM KU3HU; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; UCTIOIB30BaTh CBOMCTBA M rpadukn pyHKINH U1 pereHns
ypaBHEHMI, HEpaBEHCTB M 3aJady C I[apaMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHU I, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 331a4d U3 O0JIACTH YIIPABICHUS JTHUYHBIMA U CEMEHHBIMU
(dbuHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHUS, HEPaBEHCTBA U MX
CHUCTEMBI MO YCJIOBHUIO 3aJlayH, MCCIIEOBAaTh MOJYYEHHOE pEIIeHUuE U
OLICHMBATh IPaBAONOJ00HOCTh pE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
pea’bHble CUTYallU HA S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA M UX CHCTEMBbl II0 YCIOBHUIO 3aJauH,
UCCJEOBATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue oneprupoBath NOHATUSIMHU: CpefHee apudmeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHUsl, CTaHapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE U3BIIEKATh, HHTEPIIPETHPOBATH
nH(popMaIrio, IPEACTABICHHYIO B TA0IHIaX, HA TUarpaMmmax, rpadukax,
OTPAXKAIOIIYIO CBOMCTBA pPEAbHBIX MPOIIECCOB U SIBICHUI; TPEICTABIISTh
uHpOpMaIMi0O ¢ TIOMOIIBIO TaONWI[ W JUarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM 4YHCIIE C MPUMEHEHUEM TpadrudecKuxX
METOJIOB U AJIEKTPOHHBIX CPECTB; TpaUueCKU NCCIIE0BATh COBMECTHBIE
HaOJIOZEHUsT C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccuu




VYMeHue omnepupoBaTh MOHSATHUSAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHHEM TIpaUUECKUX METOJAOB; MPUMEHSThH
bOopMyIbI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOpMYIy MOITHOM
BeposiTHOCTH, popMyry bepHymm, komOuHaTopHbie PakThl U HOPMYJIHI,
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITUH; YMEHHE OINEpPHpPOBAThH
MNOHATUSIMM: CllydyaiiHasi BeJNWYMHA, pacHpeleieHHe BEepOsITHOCTEH,
MaTEeMaTUYeCKOe OXKHIAHHWE, JUCIEPCUsi W CTAaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BEJIMYMHBI, (QYHKIMM pacCOpelesieHus U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeIbHOTO M HOPMAJBHOTO paclpeleieHu;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeneiaeHuil s
pelleHus 3a]av; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJBIIUX YHCEl,
METOIbl BBIOOPOUHBIX MCCIEIOBAaHUN; YMEHHE HIPHUBOJUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAaHOBKA,
YHUCIIO COYETaHWM, YMCIO MepecTaHoOBOK; OmHOM HproTOHA; ymeHUe
MPUMEHSTh KOMOMHATOPHBIE (PAKThI U PAacCyKIACHUS JIIsl pEIICHUS 3a/1a4;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M HHTEPIPETUPOBATH MOMYyYEHHBIH Pe3yabTaT

YMeHne omnepupoBaTh IMOHATHAMM: TOYKA, HpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YIJA, IUIOCKUH Yrodi,
JBYT'PAaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKPEHIMBAIOIIHUECS IpsMBIE,
NapajuIeIbHOCTh U NMEPHNEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXAY MPSAMBIMHU, Yrojl MEXAY NPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXKY TUIOCKOCTSMM; YMEHUE UCIIOJIB30BATh IIPU
peleHnn 3a7ad U3y4deHHble (aKThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TIOMOIIBIO T'€OMETPUUYECKUX IOHATHH H

BCJIIMYMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3a1a4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMIAAL GUTYPBI, 00BEM (DUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OTpaHHUK, CCYHCHUC MHOI'OI'pAaHHHKA,
Ky0, mapaieNenunen, npu3Ma, NUpaMuaa, (Gurypa W IMOBEPXHOCTH
BpallleHNs, UWIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIomaib
MIOBEPXHOCTH THPAMHUJBI, MPHU3MBI, KOHYCa, IWIMHApA, 00BbEM KyOa,

MMpAMOYTOJIBHOTO TMapauIC/ICTIUIICAa, THPpaMUAbI, IPU3MbI, HUWIWHIpPA,




KOHYyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHUsI KOHYCa W IWIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicss cepsl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAIICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHUE MPUMEHSTh CBOMCTBAa T€OMETPUUYECKUX (UTYp, CAMOCTOSATEIBHO
dbopMynUpoBaTh ONpeAeIeHUsI U3y4aeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
O CBOICTBax M MpHU3HAKaX reOMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OnpoBepraTh MUX; YMEHUE MPOBOAUTH Kiaccudukanuio ¢uryp 1o
pa3MYHBIM TPU3HAKAM, BBINOIHATE HEOOXOIUMBIE JIOTIOJHUTEIbHBIC

TIOCTPOCHHSI

11

YMeHne OomnepupoBaTh IOHITHSMHU: JIBUKCHHE B IPOCTPAHCTBE,
HapaHHGHBHBIﬁ NEpeHOC, CUMMCTpPUA Ha IIJIOCKOCTHU U B IMPOCTPAHCTBEC,
MOBOPOT, TpeoOpa3zoBaHWe TMOA00MS, TOMO00HBIE (GUTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOJ00HBIE (UTYpBL, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, apXHTEKType; HCIOIH30BATh T'€OMETPUYECKUE OTHOIICHHUS
Ipu pCIICHUU 3a1a4; HAXOJUTb TCOMCTPHUICCKUC BCIININHBI (I[JII/IHa, yroii,
101131k, 00BEM) TIPH PEUICHUH 3a/1a4 U3 IPYTUX YIYEOHBIX MPEAMETOB U
u3 peaJII:HOI\/'I JKU3HU, YMCHUC BBIUYUCIATH I'COMCTPUUYCCKUC BCIMYHHBI
(nmuHa, yron, Twiomaab, 00BEM, IUIOIIANb TOBEPXHOCTH), HCIOJB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJLI, B TOM YHCJIC: IJIOMIAb IMOBCPXHOCTU
MUPAMHJIBI, TIPU3MBI, KOHYCa, IIWIMHIPA, TUIOMmaas chepsr; 00bEM Kyoa,
MMPpAMOYT'OJIBHOI'O HapaJiiCiiCrieaa, IMmUupaMu/ibl, IMPU3MbI, OUJIWHAPA,

KOHYCa, 1I1apa; yMEHHUE HAaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHIATHIMU: IPIMOYToJbHAsl CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHCIIO, pa3joXKeHHe BeKkTopa Mo 0Oasucy,
CKaJSIpHOE IPOU3BEICHUE, BEKTOPHOE IPOU3BEIACHHUE, Yrol MEXIY
BEKTOPAMU; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METO.
JUISE pElIeHHWs TEeOMETPUYECKMX 3aJad M 3a7ad JPYruxX Y4eOHBIX

MIPEMETOB
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YMenue BBIGI/IpaTB HO,Z[XO,Z[}II_I_[I/Iﬁ MCTOA JId PCHICHUA 3a4avu,
IIOHUMAaHHUEC 3HAYUMOCTH MAaTEMaTUKW B HW3YYCHHU IIPUPOIJHBIX H
O6H_[€CTBGHHI>IX nmponeccoB u HBHGHHﬁ; YMCHHC  PACIIO3HABATH

IIPOSBJICHUEC 3aKOHOB MAaTCMAaTUKHW B HCKYCCTBE, YMCHHC IIPUBOAWTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

Yucina U BEIUUCIIEHUS

1.1

HaTypaJIBHBIG U O CIbIC YHCIIA. HpI/IBHaKI/I JACIUMOCTH LCIBIX YUCCII

Parmonanbupie  uyucna. OOBIKHOBEHHBIE U JIECSATHYHBIE ApOOM, MPOIECHTHI,

2 OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOU cTeneHu. JledcTBUs ¢ apupMEeTHIeCKUMU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
L4 Crenenp c¢ wnensiM mokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHH
L5 CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(Mbl
JleificTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JeHCTBUTECIbHBIMU
1.7 gyuciaaMy. [IpuOmkE€HHBIE BBIYMCICHUS, NpaBWIa OKPYIVIEHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBaHue BoIpaXKEHUN
1.9 KommiekcHbie uncina
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 [enbie 1 TPOOHO-pAIMOHATBHBIC YPABHEHUS
2.2 HppanmoHaibHble ypaBHEHHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenpHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Lenble u 1poOGHO-paliOHaTbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HepaBeHCTBA
2.7 [TokazaTenpHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMU
2.11 Marpuna cucTeMsl TMHENHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




@Oynkius, crnocods! 3amxanus ¢ynkuuu. I'paduk yaxmun. B3anmuo obpaTHble

> ¢bynkuuu. Yérneie n HeuéTHble QyHKIMU. [lepuoanueckue GyHKIUN
OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢yHkiuu. Hymn ¢yHknum.
39 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIUU. Haunbonbliee M HauMeHblllee 3HAYCHHE
GyHKIIMH Ha IPOMEKYTKE
13 CrenerHas (yHKIOMsS C HATypaJbHBIM M II€JbIM TIOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
16 Touku paspsiBa. AcumnToTsl TpadukoB ¢(ynkmmit. CpoiicTBa  (yHKUIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENILHOCTEH
3.8 Apudmerndeckas ¥ reoMeTpuuecKas mporpeccuu. @opmyia CIoKHBIX MPOLEHTOB
4 Havana maremaTudeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOobIlero 1 HaMMEHbIIETo 3HaYeHUsI PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 CTaTHCTHKA
6.1 OnwucatenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTrpus
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEpXHOCTH BpaLCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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