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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBisieTCS ONHUM M3 0A30BBIX KYPCOB HAa YPOBHE CPEAHEr0 OOILIEro
oOpa3oBaHMs, TaK Kak oOOecCleuynBaeT BO3MOXKHOCTh W3YYEHUS JUCIUIUINH
€CTECTBEHHO-HAYYHOM HAINPAaBICHHOCTH W NIPEAMETOB T'YMaHUTAPHOTO LMKIIA.
[TockonbKy JTOTHYECKOE MBILIUIEHUE, (DOpMHUpYEMOE MPU U3yUYE€HUH 00y4aIOIIUMUCS
NOHATUWHBIX OCHOB T'€OMETPUM, NPHU JOKA3ATEIbCTBE TEOPEM M IOCTPOCHUH
L[ETIOYKH JIOTUYECKUX YTBEPKICHUN IIPHU PELICHUU T€OMETPUUECKHUX 3a/1a4, YMEHUE
BBIIBUTaTh W ONPOBEPraTb THUIIOTE3bl HEIOCPEACTBEHHO HCIIOIB3YIOTCA IIpU
pELIEeHNH 3a]1a4 €CTECTBEHHO-HAYYHOI'0 IMKJIA, B YACTHOCTU (PU3UYECKUX 3a]aY.

Lenb ocBoeHust mporpamMmbl yueOHoro kypca «l'eometpusi» Ha yriayOiaEéHHOM
YPOBHE — Pa3BUTUE UHIUBUYaJIbHBIX CIIOCOOHOCTEHM 00Yy4arOMIMXCs IPU U3YUEHU U
reOMETpPUHU, KaK COCTaBJSIONIEH TmpeaMeTHon obOmactu «MaremaTtnka W
uH(dopmMaTHKa» yepe3 o0ecrnedyeHrne BO3MOKHOCTH TPUOOPETEHUS U UCTIOTIb30BAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U IEHCTBUMN, CTIEU(PUIHBIX TEOMETPUH,
¥ HEOOXOIUMBIX JUIsl YCHEIIHOTO MpoheCcCHOHAIBHOTO 00pa30BaHus, CBSI3aHHOTO C
HCIIOIIb30BAHUEM MATEMATUKH.

[IpuoputeTHbIMU 3aJayaMyd Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
PACHIUPSIONIMMHU U YCUITUBAIOIINMU Kypc 0a30BOT0 YPOBHS, SBJISIFOTCS:

pacIIMpeHnue MPEACTABICHUA O TEOMETPUU KAK YACTH MHUPOBOM KYJIBTYPBI U
(opMHpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax KakK o
BAKHEUIINX MATEMATUYECKUX MOJENAX, MO3BOJISIIOIIMX OMNUCHIBATh W HM3y4aTb
pPa3HbIE SBJIICHUS OKPYKAIOLIETO MUPA, 3HAHKUE TTOHSITUHHOIO armapara o pasaeiy
«CtepeomeTpus» y4eOHOTo Kypca reOMeTpuu;

dbopMHupoBaHUEe  yMEHHS  BJAJIETh OCHOBHBIMM  MOHSTUSIMU 0
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMysl U yMEHHE HUX MPUMEHSATb, YMEHHS JOKA3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJapTHbBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHNE YMEHHs PACIIO3HABATh HAa YEPTEkKaX, MOJICIISAX U B PEaIbHOM
MHUpPE MHOTOTPAaHHUKM M TeJla BpAUICHHS, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

dbopMHUpOBaHUE MOHUMAHUS BO3MOXHOCTH AaKCHOMAaTHYECKOrO MOCTPOEHUS
MaTEeMaTHYECKUX Teopuil, (GOopMUpOBaHHWE MOHUMAHUSA POJIU AKCMOMATHKU IPH
IIPOBEJICHUH PACCYKICHUM;

dbopMHpOBaHUE yYMEHHS BJaJE€Th METOAAMH JIOKA3aTElIbCTB U aJITOPUTMOB
pELICHUs, YMEHUS UX NMPUMEHATH, IPOBOAUTD JOKA3ATEIBbHBIE PACCYKICHHUS B XOJI€
pelIeHnsT CTEPEOMETPUYECKUX 3a1ad W 3a/Jad C IMPAKTUYECKUM COIEPKAHHUEM,
(opMHpOBaHHE TPEACTAaBIEHUS O HEOOXOAMMOCTUM  JIOKa3aTeIbCTB  IpHU



000CHOBAaHUY MAaTEMATUYECKUX YTBEPKIACHUNU U POJIU AKCUOMATUKU B MPOBEICHUU
JENYKTUBHBIX PACCYXKIACHUI;

pa3BUTHE ¥ COBEPUICHCTBOBAHUE WHTEIUICKTYalbHBIX M  TBOPYECKUX
CIOCOOHOCTEN O0YYarOIINXCs, TTO3HABATELHON aKTUBHOCTU, MCCIIEIOBATEIHCKUX
YMEHUN, KPUTUYHOCTHU MBIILICHUSI, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHAILHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPHUU:
YMEHHS PAcClo3HaBaTh TMPOSBICHUS TEOMETPHUYECKUX TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX KXU3HECHHBIX CUTYaIUsSX W MPU U3YYCHHH IPYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUST PEANLHBIX CHUTYallMi, WCCIEIOBAHUS IOCTPOCHHBIX MOJIETEH,
UHTEPIIPETALNY MOTYyUYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMM COJIEpKATEIbHBIMU JUHUSIMU yuyeOHOro kypca «l'eomeTpusi» B
10-11 «maccax sBisroTcs: «[IpsiMble W MJIOCKOCTM B MPOCTPAHCTBEY,
«Muororpannukn», «Tema  Bpamenus», «BekTopel W  KOOpAWHATHI B
MPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBE.

CdopmynupoBanHoe Bo DPI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATHSIMUY, PEIEBAaHTHBIMHU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COAEPKATEIbHBIM JMHUSAM Y4e€OHOro Kypca, a
(opMHpOBaHHE  JIOTUYECKUX YMEHHUM  pacnopenensiercsi He  TOJBKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U 1o rojgaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiabTaTaM ocBoeHus dDenepanbHOil paboueit
IporpaMMbl, pacrpeeiéHHbIM 10 rojaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, TPUHIIUITUATIBHBIM BOIPOCAM O0yYarOIIHECS
oOpamjaiquch HEOJHOKpPAaTHO. JTO TMO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
FEOMETPUUECKUMHU MOHITUSMU U HAaBBIKAMU TOCIEA0BATEIBHO U MOCTYNATEIbHO, C
COOJIIO/IEHNEM TIPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKHX MPE/ICTABICHUN 00YyYalolUXCsl, pacliupsst U yrayossis
e€, o0pa3ys NpOYHbIE MHOYKECTBEHHBIE CBSI3H.

Ilepexona k M3y4eHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  yciuoBus i auddepeHunanuyu  oOy4eHUs, MOCTPOCHUS
WHJUBUyIbHBIX  00pa30BaTeNbHBIX MpOrpaMM, O00ecreyuTh yriyOa€HHOe
U3Y4YCHUE TEOMETPUH KaK COCTABJISIONIEH yueOHOro mpeamera «MaTemaTukay;

MOATOTOBUTh OOYYaIOIUXCA K MPOAOIKEHUIO HU3YYEHUS] MATeMaTHKU C
yuétoM BbIOOpa Oyayiied mpodeccuu, olecreurBas MPEEMCTBEHHOCTh MEXKIY
o01MM U IpoeccuoHaIbLHBIM 00pPa30BaHUEM.

Ha wusyuenue yueOHoro kypca «l'eomerpus» Ha yriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEZICIIO).



COILEPKAHUE OBYUYEHUA
10 KUIIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpuu. Touka, mpsmas, IMUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 aKCMOMATHYECKOM TIOCTPOCHUHU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIEJICTBUS U3 HUX.

B3anmHoe pacnoniokeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAOLIHNECS,
napajjielibHble W CKpeluBaromuecs: npsmbie. [Ipu3Haku CKpeluBarONIUXCs
npaAMbIX. [lapamnenbHOCTh IPAMBIX U INIOCKOCTEN B POCTPAHCTBE: NapaljIeIbHbIE
MPSAMBIE B MPOCTPAHCTBE, NAPAJUICIIbBHOCTh TPEX MPSIMBIX, TAPAIUIEIIbHOCTh MPSMOU
u 1ockoctu. [lapamienbHoe W IIEHTpalibHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBOMCTBa MapajUIeIbHOTO NpoeKkTupoBanus. M3o0paxkenue
¢buryp B mapaysiebHON MPOEKIUU. YTIBI ¢ COHAMPABIECHHBIMU CTOPOHAMH, YTOJI
MEXKy NpsSIMBIMU B TIpOCTpaHcTBE. [lapamienbHOCTh MIOCKOCTEN: NapalijieibHbIe
IJIOCKOCTH, CBOKWCTBA rapasuleibHbIX IJIOCKOCTEM. [Ipocrenmue
POCTPAHCTBEHHbIE (QUTYpPhl HA TUIOCKOCTH: TETpaj’ap, Napauleenue],
MMOCTPOCHHUE CEUECHUM.

[leprieHIUKYJIAPHOCTD MPSIMONW U TUIOCKOCTH: MEPIEHIUKYIIPHBIEC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapaJUICIIbHbIE WM MEPHEHIMKYISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHNECHAMKYISIPHOCTA TMPSAMOM M IUIOCKOCTH, TEOpEMa O NPSMOU
MEePIECHAUKYIIIPHOU TJTIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHUE.
[leprieHIUKYJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, MPOEKIUs (PUTYPHI Ha TIIIOCKOCTh. [lepneHauKyIIpHOCTb
IJTIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH JBYX INIOCKOCTEH. Teopema o Tpéx
MEePIECHAUKYJIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXKIY HPSMOW MU IUIOCKOCTBIO, ABYTPAaHHBIN
YTOJI, JINHENHBIM yTOJ ABYTPAHHOIO yrija. TpEéXrpaHHBIM U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUIOCKUX YIJIOB MHOTOIrPaHHOrO yriia. CBOMCTBA MJIOCKUX U JIBYTPAHHBIX
YIJI0B TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKH

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHAsl IPU3MbI, OOKOBasi U TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, npsMOYTrOJIbHBIN MTapaJUIEIEUANE] U €ro cBoMcTBa. KpaTuanmme
NyTH Ha IOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema Iludaropa. [Tupamuna: N-yronpHas nupamuaa, MpaBUiibHasi U yCeUEHHAsI
nupamuabl. CBolicTBa péOep W OOKOBBIX TpaHEH TMPaBUIBLHOM IMHUPAMUBL.
[IpaBriibHBIE MHOTIOTPaHHUKM: IPAaBUJIbHAS MPU3MA W TpaBHIIbHAs NUPaMHA,



MpaBWIbHAS TPEYToJibHAS MMPAMHU/JIa U TPABWIbHBIN TETpasap, Ky0. [Ipeacrasienue
O MPABUJIbHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAEKA3Ap U UKOCA3P.

BolunciieHre 3J€MEHTOB MHOTOTPAHHUKOB: péEOpa, JUAroHad, YIJbl.
[Tnomanas OOKOBOW TMOBEPXHOCTH W TIOJHOW MOBEPXHOCTH TIPSIMOM TPU3MBI,
IoIab OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NPSAMOM npu3mbl. [1nommaas
OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTU TMPABUIBHOW MHPAMUJIBI, TEOpEMa O
IJIOIIAIM YCEYEHHON TUPAMUIBI.

CummeTrpussi B MNPOCTPAHCTBE. DJIEMEHTHI CHUMMETPUHM  MPABHIbHBIX
MHOTOTpaHHUKOB. CHMMETpHUsi B TMPAaBUIBHOM MHOTOTPAHHUKE: CUMMETPUS
napasuieJielunea, CUMMETPHUsl MPaBUIIbHBIX MPU3M, CUMMETPUS MPaBUIbHOU
MUPaAMUJIBL.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOpP, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE U  IPOTUBOIOJIOXKHO
HANPaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. J[€MCTBUSI C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gyucio. CBOMCTBA CIOKEHUs BEKTOpOB. CBOMCTBA YMHOKEHUSI BEKTOpA HA YHCIIO.
[lonsaTHe KOMIUTaHApHBIE BEKTOPHI. [IpM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuino mapamnenenunena. Teopema O pas3jIoKEHUHM BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaMm. lIpsiMoyronbHass cucremMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsi3b MEXAy KOOpPAMHATAMH BEKTOpa U
KOOpIMHATAMH TOYEK. YTOJN MexAy Bekropamu. CKalsipHOE IPOU3BENCHUE
BEKTOPOB.

11 KUIACC

Tesia Bpaumienus

[lonsTua: UHIMHAPUYECKAs TMOBEPXHOCTb, KOHHUYECKAasi TOBEPXHOCTH,
chepuueckass TOBEPXHOCTb, oOpasywlue noBepxHocTed. Tema BpamieHus:
UJIMHAP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Bzaumuoe pacnonoxxenue chepsl
U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cepe. M3o0pakeHue Ten BpalleHUs: Ha
iockoctu. Pa3Béprka uununuapa u konyca. Cummerpust cepsl u mapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJILHOTO TMapajuienienumnena u ciueactsus u3 He€. OO0bEM mnpsMod u
HAKJIOHHOM MPHU3MbI, IWIMHIPA, TUpaMUAbl U KoHyca. O0bEM mapa U MapoBOro
CErMEHTA.

KomOunanmu Ten BpaiieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BHHcaHHas B
IWIMHIpP, ONHMCaHHas OKojJo ImHApa. Ilepeceyenue cdepbsl U mapa ¢
mockocThio. Kacanue mapa u cepsl miaockoctero. [loHsATHE MHOrOrpaHHHUKA,
OMMUCAaHHOTO OKOJIO cdepbl, chepbl, BOUCAHHON B MHOTOIPAHHUK WJIH TEJIO
BpaIlEHUSI.



[Tnomans MOBEPXHOCTU HUIMHJPA, KOHYCA, oMb chepbl U €€ yacTeu.
[Tonobue B mpoctpancTBe. OTHOImIEHHWE OO0BEMOB, IUIOMIAJICH TOBEPXHOCTEH
nonoOHbIX (uryp. IlpeoOpazoBanue momoOus, romoreTus. PemeHume 3amady Ha
IJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB U T€Jl BPAILLICHUS: CCUCHUS WJINHAPA
(mapaienbHO M TMEPNEHAUKYIIPHO OCH), CEUCHHS KOHyca (mapalijielibHbIC
OCHOBAHUIO U MPOXOASIIUE Yepe3 BEPIINHY), CEUEHU S 1Iapa, METOJbI MOCTPOCHUS
CEYEHUM: METOJ CJIEIOB, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ MEPEHOCA
CEKYIIEeH MIIOCKOCTH.

BekTOopbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bexropsl B npocTpancTBe. Onepanuy Hal BEKTOpaMU. BEKTOpPHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBA BEKTOPHOTO YMHOXeHuUA. IIpsAmoyronpHass cucrema
KOoOpAuMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. PasznokeHue BeKTopa IO
6azucy. KoopamHaTHO-BEKTOPHBIN METOJ] TP PEIICHUN TEOMETPUIECKUX 3a71a4.

JIBUKeHUsI B IPOCTPAHCTBE

JIBmxenus: mpoctpancTBa. OtoOpakeHus. J[BUKeHUs U paBEHCTBO (uryp.
OO6mue cBolicTBa JBMKEHUW. Buapl ABWMIKEHWM: MapaulebHBIA IEPEHOC,
LEHTpaJbHASl CUMMETpPUS, 3€pKajbHasi CUMMETPHS, ITOBOPOT BOKPYI IMPSIMOM.
[TpeobpazoBanus nogodus. Ilpsimas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU 00YUYarOIIErocs: Kak aKTUBHOTO U
OTBETCTBEHHOT 0 YJICHA POCCUICKOTO O0IIECTBA, MPECTABICHUE O MATEMATHIECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUMYHBIX CTPYKTYp, SBJICHUH, MPOLETYP
rpaXaaHCcKoro  ooOmiectBa  (BBIOOpPBI, OHNPOCBI HW  JAPYroe), yMCHHE
B3aUMO/JICHCTBOBATh C COLMAJIBHBIMA WHCTUTYTaMHM B COOTBETCTBUM C HUX
GYyHKUMSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYeCKOe BOCIIUTAHHE:

chOpMHUPOBAHHOCTh POCCHICKON TPa)KTaHCKOW HIACHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
UCIONIb30BAHUE JTHX JOCTHMIXKEHUM B JAPYIMX HayKax, TEXHOJIOTUAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUHCKOrO Hapojaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOr0 MOBEAECHUS, CBS3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHXKEHUN HAYKU U JeSTEeTHbHOCTHIO YUYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyIIIEro;

4) acTeTHYeCKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas 3ICTETHUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELICHUH, pacCyXACHU I, BOCIPUUMYUBOCTh K
MaTEMAaTHYECKUM ACHEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHME:

chOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEeMaTUYEeCKUE 3HAHHUS B
MHTEpEecax 3J0pOBOT0 U O€30MacHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBbIO (30POBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIbIXa, peryJsipHas (pu3udecKass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
P 3aHATUAX CIOPTUBHO-03/I0POBUTEIILHON JIEATEIHbHOCTBIO;

6) Tpy0BO€E BOCIIUTAHUE:

TOTOBHOCTh K TpPYIy, OCO3HAHUE IIEHHOCTH TPYIOIIOOUs, HHTEpEeC K
pa3nuuHbIM  chepaM  NpPodEeCCUOHATLHOM  JIEATENIbHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymer mnpodeccurt U peann3oBbIBATH COOCTBEHHBIE IKU3HEHHBIC TIUIAHBI,
TOTOBHOCTP M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHUIO H



caMOOOpa30BaHUI0 HAa MPOTSHKEHUUM BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTHISCKUX 3a/1a4 MaTeMaTUYECKOW HAIPaBJICHHOCTH;

7) 3Kk0JI0THYECKOE BOCTIMTAHUE:

chOpMHPOBAHHOCTh  DKOJIOTUYECKON  KYJNbTYphbl, TIOHUMAaHUE BIMSHHS
COIIMAJIbHO-3KOHOMHUYECKHX TPOIIECCOB Ha COCTOSHUE MPHPOIHON M COIUAILHOM
Cpellbl, OCO3HAHHE III00ABHOTO XapaKTepa dKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
Ha IIPHUMCHCHHC MATCMATHYCCKUX 3HAHUH A pCHICHUA 3aJad B O6HaCTI/I
OKPYXAaIUIEH CpeAbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKH WX BO3MOXHBIX
TIOCTICACTBUH IS OKPY’KAFOIICH CPEIbI;

8) HeHHOCTH HAYYHOTIO MO3HAHUS:

chOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U OOILIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTEeMaTHYECKON
HayKH KakK cepbl YeIOBEUYECKOH IeATeIbHOCTH, dTANoB € pa3BUTHUS K 3HAUNMOCTH
AJIA pa3BUTHUA TUBUIM3allWK, OBJIAJCHUC A3BIKOM MATCMATUKH U MaTeMaTHYEeCKON
KYJIbTYpOU KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO
Y UCCIEN0BATEIBCKYIO €I TEIIbHOCTh HHANBUIYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHMBEPCAJIbHbIC Y4eOHbIC NeHCTBUS

ba3oBble j1ornyeckue 1encTBUA:

BBISIBISITh M XAPaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKHM MaTEMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOUIEHUH MEXIAYy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEeJICNICHHs] TIOHSTHUM, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKauu,
OCHOBaHMS JJIs1 0000IIIEHUS U CPABHEHMSI, KPUTEPUHU ITPOBOJIUMOTO aHAIH3a;

BOCIIpUHUMATH,  (OPMYyIUPOBaTH HM  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHbIE, YaCTHBIE U 00IIHE, YCIOBHBIE,

BBISIBJAITH MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U IPOTUBOPEYUHSI
B (pakTax, JaHHBIX, HAOIIOJICHUSIX W YTBEPKICHUSX, MpEiaraTh KPUTEPUU JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMI;

JeNaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
UHYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKIIFOUEHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSTENBHO JJOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHIM
(npsiMble W OT MPOTUBHOI'0), BEICTPAUBATh apIyMEHTALMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE CYKACHUS U BHIBOBL;

BBIOMpATh crmoco0 pemieHuss y4eOHOM 3adauu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB PEILLEHUs, BBIOMPATh HanOOoJIee MOAXOAAIIMI C Y4ETOM CaMOCTOSATENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieqoBaTebCKue 1eMCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIAEAOBATENbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMmynupoBaTh  BOIPOCH,  (QPUKCUPYIOUIME  MPOTHUBOpeuYHe,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE W JIaHHOE, ()OPMHPOBATH TUIOTE3Yy, apTyMEHTHPOBATH
CBOIO MMO3UIHI0, MHEHHE;

MPOBOJUTH CaMOCTOSITEIBHO CIITAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro o0ObeKTa, sSBJIIEHHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00BEKTaMU, SABICHUSIMU, MPOLECCAMU;

caMOCTOSITENbHO (OPMYJIUPOBATH OOOOIEHUS U BBIBOABI MO PE3yJibTaTaM
NPOBEAEHHOTO  HAOJIOJICHUs, MCCIEIOBAaHUS, OICHUBATh  JOCTOBEPHOCTh
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIIECHNIH;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOLECcCa, a TaKKe BBIJBUTAThH
MPEANOJIOKEHUS O €r0 PAa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ nndpopmanmeii:

BBISIBIIATH JMeUIMTHI WHPOPMAIIUH, JAHHBIX, HEOOXOAMMBIX /I OTBETa Ha
BOIIPOC U JIJIs pEUICHUS 3a/1a4u;

BBIOUpATh HHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMAITHIO PA3IUUHBIX BUJIOB U (pOpM
MIPEJCTaBIICHUS;

CTPYKTYypHUpOBaTh HMH(POpPMAIUIO, MPEICTABIAThL €€ B pasMuHbIX (opmax,
WUTIOCTPUPOBATH Ipauuecky;

OLICHUBATh HaJEKHOCTD uHpopManuu o CaMOCTOSATENIHO
chOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIe 1eCTBUS

O01enmne:

BOCIIPUHHUMATh U (hOPMYJIMPOBATH CY)KJICHHS B COOTBETCTBHH C YCIOBHUSIMHU H
IIEJISIMU OOTIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W TMHUCBMEHHBIX TEKCTaX, JdaBaTh TMOSICHEHUS MO XOJy pEIIeHUs 3ajauu,
KOMMEHTHPOBATh MOJTYYEHHBINA PE3yJIbTaT;

B X0Ji¢ OOCYXKICHHS 3a/IaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOMW TEMBI,
npoOJIeMbl, pEIIacMO 3ajayd, BBICKA3bIBATh HJCH, HAIlCJICHHBIC Ha ITOMCK
pelIeHus, COMOCTAaBJIATh CBOM CYXJICHHUS C CYXKIACHUSMH JPYIMX YYaCTHHUKOB
auanora, oOHapyXUBaTh Pa3jIMuMe M CXOACTBO IO3HUIIUM, B KOPPEKTHOU (dopme
dbopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTaBIATh PE3YyIbTaThl PEUICHUS 3a/laud, YKCIEPUMEHTa, UCCIEI0BAHUS,
MPOEKTA, CAaMOCTOSITEIbHO BBIOMpPATh (oOpMaT BBICTYIUICHHS C Y4ETOM 3ajad
IPE3CHTAIIMA 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBIIATh IUIAH, AJITOPUTM PEIICHUSI 3aa9H, BRIOMPATH CIIOCO0 PEIICHHS C
y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEHM, apryMEeHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEUICHUH ¢ Y4ETOM HOBOI MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIH HHTEJJIEKT:

BJIAJICTh ~ HaBBIKAMH  IIO3HABATEIHLHOM  pedICKCHW  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJIETh
crocob0aMu CaMOMPOBEPKH, CAMOKOHTPOJSI TPOIEcca M Pe3yibTara penieHus
MaTEMaTHUYECKOM 3a7auM;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPH PEIICHUU 33J1auH,
BHOCUTH KOPPEKTHBBI B JIEATEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, JTAHHBIX,
HaWIEHHBIX OIMNOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBHAM, OOBSICHATD MPUYNHBI
JIOCTUKEHUS WA HEIOCTHXKEHUS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eITeTbHOCTD:

MOHMMATh ¥ HCIOJIh30BATh MPEUMYIIECTBA KOMAHJAHOW W WHIWUBUIYAJILHOM
paboThl mTpHW peHieHuH Y4yeOHBIX 3aja4, MPUHUMATh I€1b COBMECTHOMN
JEATEIBPHOCTH, TUTAHUPOBATh OPTAHU3AIMI0O COBMECTHOW pabOTHI, pacIpeiessiTh
BUJIbI pabOT, I0roBapuBaThCs, 00CYKIATh MPOIECC U Pe3yabTaT paboThl, 0000111aATh
MHEHUS HECKOIBKUX JTIO/ICH;

y4acTBOBaTh B TPyNMNOBBIX opmax paboThl (0OCykIeHus, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBHS C IPYTMMHU YJICHAMH KOMaH/Ibl, OIICHMBATh KAYECTBO CBOETO BKJIa1a
B OOWmMIA TPOAYKT MO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJECHUCTBUA.

HPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kjacca o0yyarommics HayIUTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHM MOHSTHSIMU CTEPEOMETPUU TIPU
pElIeHUH 337124 U MPOBEICHUHN MAaTEMATHUYECKUX PACCYKICHU;

e MPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX MPHU PEIICHUU
reOMETPUUECKUX 3a/aY;

e KJacCU(MUIIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX B MPOCTPAHCTRE,
IIJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJIHO OIEpPUPOBATH TMOHSTHUSMHU, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXAY MPAMBIMU B MPOCTPAHCTBE, MEXAY HOPSIMOMl U
MJIOCKOCTHIO;

e CBOOOJIHO OIIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOIPaHHUKAMH;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPaHHUKOB (TIpU3Ma,
nMpamuia, NpsMOYTOJIbHBIN Mapajuienenune, Kyo);

e KiaccuuIMpoBaTh  MHOTOTPAHHWKH,  BBIOMpas  OCHOBAHHWS IS
KJ1accupuKaIuu,

e CBOOOJHO ONEPUPOBATH  MMOHSATUSMHU, CBSA3AHHBIMH C  CEYEHUEM
MHOT'OTPaHHUKOB IJIOCKOCTBIO;

e BBINOJHSATH napa’suieIbHOE, LEHTPAJIbHOE U OpPTOTrOHAJILHOE
MPOEKTUPOBAHUE (PUTYP HA TUIOCKOCTh, BBITIOIHATHh U300paXkeHus! (GUryp Ha
MJIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOTPAHHUKOB  (TIpH3Ma,
NUpaMKJia), TEOMETPUUYECKUX TEJ C IPUMEHEHHEM (HOpMyIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OChb 1 TJIOCKOCTh CHMMETPHH, IEHTP, OCh U TIIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJHO ONEpPUPOBATH IMOHSATHSAMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ACHCTBUS HAJl BEKTOPAMU;

e pelaTh 3aJayd Ha JI0KA3aTEeIbCTBO MAaTEMATHYECKUX OTHOIICHHN U
HaXO0XJICHHE TEOMETPUUYECKUX BEIMYHH, IPUMEHSISI U3BECTHBIE METO/IbI PU
pEelIeHNH MaTeMaTUYEeCKUX 3a]ay IMOBBIIMIEHHOIO U BBICOKOTO YpPOBHS
CII0KHOCTH;

e MPUMEHATh NPOCTEHIINE MPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a]1ay;

e W3BJEKaTh, MpeoOpa3OBbIBATh M HWHTEPHPETUPOBATh HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, NPEACTABICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TOJYYECHHbIC 3HAHUA HA TNPAKTUKE: CpaBHUBATh W
aHaJIM3UPOBATh peajbHbIC CUTYyallMd, MPUMEHSATh WU3Y4YEHHBIE MOHSATUS B
mpolecce TMOHMCKAa  pEIIeHHs MaTeMaTH4ecku  CchOpMYTUpPOBaHHOU
npoOJieMbl, MOJEIMPOBATH PEAIbHBIE CUTyallMM Ha SI3bIKE T€OMETPUH,
UCCIIeIOBATh MOCTPOCHHBIE MOJAEIH C MCIOJIb30BAHUEM T'€OMETPHUUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelmaTh NpPaKTHYEeCKHe 3ajlayd,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKHX BEJIIUYUHH;

e UMETh NPEACTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4YacTu PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K koniy 11 kiaacca oOydyaronmiics HAy4YnuTCs:



CBOOOJTHO OMEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C LHJIUHAPUYECKOHN,
KOHUYECKOM M CchEepuyecKol TMOBEPXHOCTSIMH, OOBACHATH CIOCOOBI
MOJTYYCHHUS;

OTIIEPUPOBAThH MOHATUSIMH, CBSI3AHHBIMH C TEJIAMU BPAIEHUS: [TUIHHIPOM,
KOHYCOM, chepoil u mapom;

pacno3HaBaTh Tela BpamieHus (UUIUHApP, KOHYC, chepa u map) u
OOBSICHATH CIIOCOOBI MOTyYEHUS TeJl BpaIeHHUS,

KJIacCU(PUIIMPOBATH B3aUMHOE PACIOIOKEHHE C(hephl U MIOCKOCTH;
BBIYHCIISITh BEIMYMHBI SJIEMEHTOB MHOTOIPDAHHHMKOB W TEJ BpaICHHUS,
O0BEMBI U TUIONMIAM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BpaIleHHUS,
reOMETPUYECKUX TeJ C MPUMEHEHUEM (OpMYyIT,;

CBOOOJTHO OMEPHUPOBATH MOHSTUSMHU, CBA3AHHBIMHU C KOMOWHAIMSAMHU Tl
BpallleHUsT ¥ MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIA B chepy U
OIMCAHHBIN OKOJIO cephl, cepa, BNUCaHHAS B MHOTOTPAHHUK WA TEJIO
BpalCHHUS;

BBIYHCIISITH COOTHOIICHUS MEKY TUIOMIA MU MTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh HU3y4aeMble (UTYpPBI, BBIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeXKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BUJIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYEHHUSI TEJ BPAICHUS;

U3BJICKaTh, HHTEPIPETUPOBATH M TNPeoOpa3oBbIBaTh WHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (urypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOHO OMEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH ONEPAINH HAJl BEKTOPaMHU;

3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JICKaPTOBOM CHCTEME KOOPINHAT;
peliaTh TeOMEeTPUYECKHE 3aJaYH Ha BEIYHUCIICHUE YTIIOB MEKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUN OT TOUKH J0 TUIOCKOCTH, B LIETOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/Ia TIPH PEIICHUY;
CBOOOJTHO OMEpPUPOBATH MOHATHUSMHU, CBSI3AHHBIMH C JBUKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBH)KECHUI;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHWUKOB W TEN BpalleHUs MpHU
MApAJJIEIbHOM  TEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3€pPKAIbHOU
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSAMOU, TpeoOpa3oBaHUs OI00MS;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAIICHUS: CCUCHHS IUITUHIPA
(mapaienabHO U MEPHEHAUKYISIPHO OCH), CEUEHUs KOHYca (MapasuiebHbIe
OCHOBAHUIO U TIPOXOJIAIINE Yepe3 BEPIINHY), CEUCHUS I1apa;
UCIOJIb30BaTh METO/bl TMOCTPOCHMSI CEUEHUH: METOJ CJIEAO0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/ IEpEeHOca CEKYIEN MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHHUS;

MPUMEHSATh TEOMETPUYECKUE (PAKThl JJISl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANoJararlnuX HECKOJIbKO IIAroB PEUIEHUs, €CIU YCIIOBUS
IIPUMCHCHUS 3a1aHbI B IBHOM U HESIBHOU (opMe;

pemaTrh 3aJa4d Ha J0Ka3aTelIbCTBO MaTEMAaTUYECKUX OTHOIIECHUU U
HaXO0XKJICHHE T€OMETPUYECKUX BEIUYNH;

MPUMEHSATh MPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

MIPUMEHSTH IMOJYUYCHHbBIC 3HAHUS Ha MTPAKTUKE: CPABHUBATh, AHAJIU3UPOBAThH
U OLEHHUBATh pEaJIbHbIE CUTyallUH, MPUMEHSATh H3YYEHHBIEC TMOHSTHS,
TEOPEMBbI, CBOICTBa B TMpOIECCe IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chOopMyJIMPOBAHHON MPOOIEMBbI, MOACIUPOBATh PEAJIbHBIE CUTyallud Ha
A3bIKE T€OMETPUHU, UCCIENOBATH IOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHATHH W TEOpeM, ammaparta aireOpbl, pemarh
MpPAKTUYECKUE 3a7adyd, CBSI3AHHBIE C HAXO0XKJICHHUEM TIE€OMETPUUYECKUX
BEJIMYNH;

UMETh TPEACTAaBICHUS 00 OCHOBHBIX OJTalax pPa3BUTHUS TEOMETPUU KaK
COCTaBHOM yacTH pyHJaMEHTa Pa3BUTHUSI TEXHOJIOTHUH.



TEMATHUYECKOE IIVTAHUPOBAHUE
10 KVIACC

KonuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NporpamMMsl Bceero Kontpoabubie | Hpakrueckue o0pa3oBare/bHbIE
padoTshI padoThI pecypes:
1 Brenenune B ctepeoMeTpuio 23 1
5 B3anMHoOe pacnonokeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [leprieHIUKYIAPHOCTD NPSIMBIX U 25
IIJIOCKOCTEW B IIPOCTPAHCTBE
VYriel U paccTOsTHUS 16
MHoOrorpaHHUKH 7
BekTops! B mpocTpaHcTBe 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIUS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIIACC

Kosaun4yecTBo yacoB JJIeKTPOHHbIE
No 11/ HanMeHoBaHue pa3iesioB U TeM Kourposasie | Tpakruseckue (uudposbie)
NpOrpamMMblI Bcero o0pa3oBarebHbIE
padoThI padoThI pecypen
1 AHnanuTu4eckas reoMeTpus 15 1
5 [ToBTOpEHME, 0606H_IGHI:IC u 15 1
CUCTEMAaTU3aLNs 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tmomany moBepXHOCTH U 00BEMBI 9 1
KPYIJIBIX TEI
6 JBuxenus 5 1
7 [ToBTOpenue, O606HlCHIfC U 17 5
CHUCTEMAaTU3alKs 3HaHUH
OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4eHHsA

DJIEKTPOHHBIE
nupposbie
o0pa3oBare/ibHbIE

pecypchl

OcHOBHBIE NpaBHJIa U300paXKEHUS HA
PHUCYHKE IUIOCKOCTH, MapajlieIbHbIX
NPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IloHsATHA cTepeoOMeTpUN: TOUKA, IIpsiMas,
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
NpaBuIiIa N300paKEHHS HA PUCYHKE
TUTOCKOCTH, MapajuIeIbHBIX MPSIMBIX
(OTpe3KOB), CEpeMHBI OTpPE3Ka

IlonsaTus: MEpeCCKAOINECCA TIIOCKOCTH,
MEPECCKAOIUECA MTpsAMasa U IJIOCKOCTb,
MMOJIYIIpOCTPAHCTBO

IlonsThs: MEPECCKAOMIMECA MIOCKOCTH,
NEpeCCKArOMUECA MpsAMasa U IMJIO0CKOCTh,
MMOJIYIIpOCTPAHCTBO

MHororpaHHUKH, H300paKeHuE
MIPOCTEHUIIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIMNX 00bEKTOB

MHororpaHHuKkHu, U300paxeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB




AxcnoMel CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEJICTBHSI U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
crnenctBus u3 HuX. CrocoObl 3a1aHus
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O06o3Ha4YeHHS IPSIMBIX U TUIOCKOCTEH

10

N300paxeHnue cedeHnii mupaMubl, Kyda
U IPU3MBI, KOTOPBIE IPOXOIST UEPE3 UX
pé€bpa. N3o0paxxeHune nepecedeHust
MOJYYE€HHBIX IJIOCKOCTEH.
PackpammBanyie mocTpOeHHBIX CEUEHHU I
pasHbIMH LIBETaMU

11

N300paxenune cedeHnii mupaMubl, Kyoda
U IPU3MBI, KOTOPBIE TPOXOAAT UEPE3 UX
pé6pa. N3obpakeHune nepecedeHust
MOJYYE€HHBIX IJIOCKOCTEH.
PackpammBanyie mocTpOEHHBIX CEUEHHU I
pasHBIMH LIBETAMU

12

N3006pakeHne ceueHni mupamMubl, Kyoa
U IPU3MBI, KOTOPBIE TPOXOAAT UEPE3 UX
pé6pa. N3obpakeHune nepecedeHust
ITOJIY4E€HHBIX IIOCKOCTEH.
PackpammBanyie mocTpoeHHBIX CEUEHU I
pa3HbIMU LIBETaMU

13

N300paxeHne cedeHu MupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIEC MTPOXOJIAT Yepe3 UX
pé6pa. N3ob6pakeHune nepecedeHust




MOJIYYE€HHBIX MIOCKOCTEH.
PackpammBanue mocTpOEHHBIX CEUEHU I
pa3HbIMU 1IBETAaMU

14

Mertoa cnefoB sl TOCTPOEHUST CEYCHHI

15

Meron cnenoB 1 MOCTPOEHUSI CEYEHU M.
CaolicTBa nepecedyeHuii NpsiMbIX U
IUIOCKOCTEN

16

Merton ciaenaoB 1Sl TOCTPOCHUS CEYEHUM.
CBoiicTBa nepecedyeHuid MpsiMbIX U
IIOCKOCTEH

17

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEM U 3alHCh 11aroB
IIOCTPOEHUS

18

[TocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 1IAaroB
ITOCTPOEHUS

19

[TocTpoeHue ceueHuii B mupamue, Kyoe
1o TpéM ToukaMm Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEM M 3aMUCh 111aroB
MIOCTPOEHUS

20

[TocTpoenue ceuennit B nupamue, Kyoe
o TpémM ToukaMm Ha péopax. Co3zmanue
BBIHOCHBIX YEPTEXKEH U 3aIlKCh 111aroB
MTOCTPOEHUS




21

[ToBTrOpenue mnanumerpuu: Teopema o
MIPOMOPLMOHATBFHBIX O0Tpe3Kax. [logodue
TPEYTroJIbHUKOB

22

[ToBTOpenue mianumerpuu: Teopema
Menenas. PacueTsl B cCUeHHAX Ha
BBIHOCHBIX uepTexkax. Mcropus pa3Butus
IJIAHUMETPUH U CTEPEOMETPUH

23

KontponbHas padota "AKCHOMBI
crepeomeTpuu. Ceuenus"

24

B3anMHoe pacnosoxeHue npsMbIX B
npoctpancTBe. CKpeluBaromumecs
npsimbie. [Ipr3HaKK CKpEIMBAOINXCS
npsMeix. [lapamienpHble MpsiMBIE B
IPOCTPAaHCTBE

25

Teopema 0 CylIeCTBOBAHUH U
€IMHCTBEHHOCTH MPAMOM MapajieIbHON
JAHHOM MPAMOM, TPOXOASIIECH Yepe3
TOUYKY IPOCTPAHCTBA U HE JIEKAIIeH Ha
JTaHHOW MpsAMOoU. JlemMma o nepecedeHrun
NapajuIeIbHbIX MPSIMBIX INIOCKOCTBIO

26

[TapannensHOCTB TpeX NpsAMbIX. Teopema
0 TpEX MapayyieNbHBIX MPSMBIX. Teopema
O CKPELUBAIOLINXCS IPAMBIX

27

[TapannensHOE MPOEKTHPOBAHUE.
OcCHOBHBIE CBOICTBa NapaIeIbHOIO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B nmapamienbHON MPOeKIIUU




28

I{enTpanbHas npoekuus. Yroi ¢
COHAIpaBJIEHHBIMU CTOPOHAMU. YTOII
MEXy IPSIMBbIMU

29

3agaun Ha JOKA3aTEILCTBO U
HCCICI0OBAHKE, CBI3aHHBIC C
pacIoioKEHHEM TPSIMBIX B
MIPOCTPAHCTBE

30

[TonsTHA: MapaJIETbHOCTh NPSIMOM U
IUIOCKOCTH B mpocTpancTse. [Ipu3Hak
NapaJIeTIbHOCTH MPSIMON U IJIOCKOCTH.
CpoiicTBa nMapajijienbHOCTH NPSIMOI U
TJIOCKOCTH

31

FeOMeTquecxne 3aJa41 Ha BBIYUCIICHUC
n 10Ka3aTciIbCTBO, CBA3AaHHBIC C
NapauICJIbHOCTBIO NIPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBEC

32

[TocTpoeHune ceuenusi, POXOAAILIEro
yepe3 JAHHYIO MPAMYIO Ha YEepPTEexKE U
MapajuieNIbHOTO ApYyrou npsamoi. Pacuér
OTHOILICHUI

33

[TapannenbHas npoekuys, NPUMEHEHNE
JUISL TIOCTPOCHUS CEYCHUN KyOa U
napaienenunena. CBoncTaa
MapaiyIeNIeTUIea U MPU3MBI

34

[TapamtensHbie mwiockocty. [IpusHaku
NapaJlJIeIbHOCTH IBYX IUIOCKOCTEN

35

Teopema 0 mapasiebHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOJSALIEH Yepe3 TOUKY, HE




MIPUHAJIEKAIYIO TaHHOW INIOCKOCTH U
CIIECTBUS U3 HEE

36

CaoiicTBa nmapajijienbHbIX IIOCKOCTEH: 0
NapauIeIbHOCTU NPSIMBIX IT€peceueHUs
IIPU NIEPECEUEHNHN BYX NapajlIeIbHbIX
IJIOCKOCTEN TPEThen

37

CgoiicTBa MapamieabHbIX MIOCKOCTEM:
00 oTpe3Kax MmapajiesIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKY M1apalIeIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHHUH TIPSIMOM C
ABYM MapajuICJIbHBIMHA IINIOCKOCTAMU

38

IToBTOpenue: Teopema Iludaropa Ha
IIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaenenuiena

41

Brruucnenne 1iH OTpE3KOB B Ky0Oe U
MPSIMOYTOJILHOM TTapaIIeNICIUTIE e

42

IlepnieH AMKYIJIAPHOCTD MPSMOM U
m0ckocTy. [Ipusnak
NEPIEHINKYJIIPHOCTH IIPIMOMN U
IUIOCKOCTH

43

[lepnenAMKyIAPHOCTD MPSMOM U
mockocty. [Ipusnak
MEPIEHAUK YJIIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSAMOU, TPOXOSIICH

44 Yyepe3 TOUKY IPOCTPaHCTBA U
MEPIEHIUKYIISIPHON K TUIOCKOCTH

45 [T1ocKOCTH M IEPIEHANKYIISIPHBIE UM
MpsiMble B MHOTOTPaHHUKAX

46 [1nockocTH M MepNEeHANKYISIPHbIE UM
MpsiIMble B MHOTOTPaHHUKaX
[eprieHIUKYASIp ¥ HAKIIOHHAS.

47 ITocTpoeHune neprneHaAuKysspa U3 TOYKU
Ha TPSIMYIO
[TepnieHauKysAp U HAKIOHHAS.

48 [TocTpoenue nepneHAUKYIIsIpa U3 TOUKH
Ha TIPSIMYIO

49 Teopema o TpEX nmepreHIuKyIsIpax
(npsimast u oOpatHast)

50 Teopema o0 TpEX nmepHeHIuKyIsIpax
(npsiMast u oOpatHas)

51 Yros MeXAy CKpEIIUBAOIIUMUCS
IPSIMBIMU
[Touck neprneHaNKYASTPHBIX MPSMBIX C

52 MTOMOIIIBbIO TIEPIICHIUKYISPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE POEKTUPOBAHUE
[TocTpoenue ceuennit kyoa, MPU3MBI,

54 MPABUJILHOM MHPAMUJIBI C TIOMOIIIBIO

OPTOTOHAIBHON MPOEKIINHU




55

[ToctpoeHue ceueHnit kyda, mpU3MBbL,
MPaBUILHOM MTUPAMHJIBI C TIOMOIITBIO
OPTOTOHAIBHOM MPOEKINH

56

CuMMeTpus B IPOCTPAHCTBE
OTHOCUTEIBHO IUIocKocTH. [InockocTu
CUMMETPUI B MHOTOTPaHHUKAX

57

[Ipu3Hak neprneHIuKyIapHOCTA NPSIMOI
U TUIOCKOCTH KaK CJIEJICTBHE CUMMETPHH

58

[IpaBunbpHBIE MHOTOTpAaHHUKH. Pacuér
PACCTOAHMM OT TOYKHU 1O INIOCKOCTH

59

[IpaBusibHBIE MHOTOTPAaHHUKHU. Pacuér
PACCTOSHMM OT TOYKHU JO INIOCKOCTH

60

CrniocoObl OMMyCTUTh NEPIEH UK YIISPBI:
CUMMETpHUS, CABUT TOYKH I10
napajijIeIbHOU NPAMOU

61

CnBur no HenapauieaIbHOU NPsIMOH,
M3MEHEHUE PAaCCTOSTHUM

62

Kontponbnas padora "B3aumuoe
pacIonokeHe MPSIMBIX U TUNIOCKOCTEN B
pocTpaHcTBe"

63

[ToBTOpeEeHue: yron Mexay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
IIPOM3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

IToBTOpEHME: Yroa MexXay
CKpELIUBAIOUMUCS IPIMBIMUA B
IIPOCTPAHCTBE




65

['eomeTpuueckue METOAbI BHIYMCIICHUS
yriia Mex1Iy NpsIMbIMU B
MHOTOTpaHHUKAaX

66

JIByrpanHbIil yrosi. CBOWCTBO JIMHEHHBIX
YIJIOB JBYI'PAaHHOIO yIja

67

[TepnieHauKyIspHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEH IUKYJISIPHBIX
IIJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIspHOCTH
IJIOCKOCTEN; TEOpeMa O IpsIMOM
[IEPECEUCHHUS IBYX IIJIOCKOCTEH
MEPIEHAUK YIISIPHBIX TPEThEN MIIOCKOCTH

69

[IpsiMOyTONIbHBIN TTapaJlIeenune; Kyo;
U3MEPEHHUs], CBOMCTBA NPAMOYTOJIBHOTO
napasuienenurena

70

TeopeMa 0 AUaroHajiu nmpaMoyroJibHOIro
napauiciacnuicaa u CJICACTBUC U3 Heé

71

CrepeomeTpruyecKkie 1 PHUKIIATHBIC
3aJ1a4, CBS3aHHBIE CO B3AMMHBIM
PaCIIOJIOKECHUCM NTPAMBIX U IJNIOCKOCTU

72

HOBTOpeHI/IeZ CKpCHINBAOIIUCCA
IIpsAMBIC, MMapaJlICIbHBIC INIOCKOCTHU B
CTaHAAPTHBIX MHOI'OI'paHHHUKAaX

73

[Tapa mapanmienbHbIX INIOCKOCTEN Ha
CKPEIMBAIOLIUXCS MPSMBIX, PACCTOSIHHUE
MEX/Iy CKPEIIUBAIOIIMMHUCS MPSIMBIMU B
MIPOCTBIX CUTYAIHSIX




74

PaccrosiHue 0T TOYKH JI0 TUIOCKOCTH,
paccTosIHUE OT MPSIMOU 70 TUTOCKOCTH

75

Brruncnenne paccTositHUN MEXIy
CKPELIMBAIOLIUMUCS TPSIMBIMHU C
IIOMOILBIO NIEPIICHIUKYIISIPHON
IUIOCKOCTH

76

TpéxrpanHblidl yroj, HEpaBEHCTBA IS
TpeXTpaHHbIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCHHYCOB U
CUHYCOB JUIsl TPEXTPAHHOTO yIJia

77

DneMeHTHl chepruaecKoll TeOMETPUN
reoie3nuecKue TMHUHN Ha 3emiie

78

Kontponbras padora "Yrisl u
paccrosiHus"

79

Cucremaruzaiusi 3HaHUN
"MHOrOrpaHHMK U €ro 3JeMeHTHI"

80

[Tupamuna. Buasl nupamua. [IpaBuibHas
nipamua

81

IIpusma. IIpsamas u HaKJIOHHAS! IPU3MBI.
IIpaBunbHas npusma

82

[IpsiMoli apalenenuer,
IPSMOYTOJIbHBIN Napasenenunes, Kyo

83

Beimykiele MHOrOrpannuku. Teopema
Ditnepa

84

Beinykiibie MHOTOrpaHHuky. Teopema
Otinepa. IIpaBunpHbIE 1
IIOJTyIIPaBUJIbHBIE MHOTOTPAaHHUKH

85

KonTponbnas padorta "MHuororpanHuku”




IlonsTue BCKTOpA Ha IJIOCKOCTU U B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOPOB 1
88 Pa3znocTh BekTOpOB 1
89 [TpaBwiio mapamenenumneaa 1
90 YMHO)KEHHUE BEKTOpa Ha YUCIIO 1
Paznoxenne BexTopa 1mo 6aszucy Tpéx
91 BEKTOPOB, HE JIGKAIIUX B OJJHOU 1
IUIOCKOCTH
92 CkanspHoe mpou3BeIcHUE 1
03 Brruucrnienue yrita Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Tpocreiimme 3a1a4n ¢ BEKTOpaMU 1
95 IIpocreiimne 3anaun ¢ BEKTOpaMu 1
96 [Ipocreiimume 3a1a4u ¢ BEKTOpaMH 1
97 [Tpocreiimme 3a1a4n ¢ BEKTOPaMU 1
98 O06o00m1eHne 1 cucTeMaTH3alus 3HaHUH 1
99 O060011eHrEe U CUCTEMATU3ALUS 3HAHUH 1
100 HroroBasi KOHTpOJIbHAsT paboTa 1
101 HroroBasi KOHTpOJIbHAS paboTa 1
102 O060011eHNE U cUCTEMATU3AlINA 3HAHUI 1
OBIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME




11 KUIIACC

Kosau4vecTBo yacoB JJIeKTPOHHbIE
Ne Mara uM(ppoBbIe
Tema ypoka Kourpoububie | IlpakTuueckue
n/n Bcero u3yYeHusi | oOpa3oBaTeJbHbIC
padoThbI padoThI
pecypchbl
IToBTOpenue temel "KoopauHatsl
1 BEKTOPA Ha IUIOCKOCTH U B 1
MpOCTpaHCTBE"
5 [ToBTOpenue temsl "CxkansgpHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue TeMsel "Brruncienue yria 1
MEX1y BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue TemMbl "YpaBHEHHE MPSIMOH, 1
IpOXoAdIel yepe3 JBe TOUKH"
5 YpaBHEHUE IJIOCKOCTH, HOPMaJlb, 1
YPaBHEHUE IUIOCKOCTU B OTPE3Kax
6 YpaBHEHUE IIJIOCKOCTH, HOPMaJlb, 1
ypaBHEHUE IJIOCKOCTU B OTpE3Kax
7 BekropHoe nmpousseneHue 1
3 JIuneitHble HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBaHUE
9 JIuneiiHble HEpaBEHCTBA, JIMHEWUHOE 1
MIpOrpaMMHUpPOBaHUE
10 AHaIUTHYECKHUE METOABI pacuéra yria 1
MEXly PSIMBIMHA B MHOTOTPaHHHUKAaX
11 AHnanuTH4eCKHe METOBI pacyéra yria 1
MEXy IIJIOCKOCTSIMU B MHOTOTPAHHUKAX




®dopmyna pacCTOSAHUSA OT TOUYKHU 10

12 IJIOCKOCTH B KOOpAMHATAX

13 HaxosxaeHnne pacCTosTHHIA OT TOYKH 10
TIJIOCKOCTH B Ky0Oe

14 HaxoxaeHnue paccTosiHHiA OT TOYKHU 10
TJIOCKOCTH B TPaBUJILHON MUPaMUJIE

15 KontponbHas padoTa "AHanuTrdeckas
reomeTpus"

16 CeueHust MHOTOIPaHHUKOB:
CTaHJAPTHBIE MHOTOTPAHHUKH

17 CeyeHnst MHOTOTPAaHHUKOB: METO/T
CIIEZIOB
CeueHnst MHOTOI'PaHHUKOB:

18 CTaHAApTHBIE IJIOCKOCTH, TIEpECeUCHHUS
MPSIMBIX U IJIOCKOCTEH

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEUEHUS

20 [MapannensHbie TPSMBIE U TUTIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannensHble OpsSMbIE U TNIOCKOCTH:

21 YIIIBI M@Ky CKPEIIUBAIOITUMUCS
MPSIMBIMU
[eprieH MKy PHBIE IPSIMBIE H

29 TUIOCKOCTH: CTAH/IapTHBIE Maphl

NCPICHIUK YIIAPHBIX IUIOCKOCTEH U
NpsAMBIX, CUMMCTPUHU MHOT'OT'PAHHUKOB




23

[leprieHuKyAsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOpEMa O TpeX
NEepHIeHIUKYIspax

24

[IepnienquKyIIApHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOI'OIPaHHHUKAX

25

[ToBTOpEHME: TUIOIIAIN
MHOTOYTOJBHUKOB, (DOPMYJIBI JIS
TIJIOIAJIEH, COOOpaXKeHUs TO00Us

26

[ToBTOpeHue: mowmanu
MHOTOYTOJTBHUKOB, (DOPMYIIBI JISI
TJIOIAJICH, COOOpaKEeHHUS MOI00Us

27

[ToBTOpEHME: TUIOIIAAN
MHOTOYTOJIBHUKOB, (POPMYJIBI IS
IJI0IAJIeH, COOOpaXKeHus Mo 00us

28

[Mnomaau ceyeHnit MHOTOTPAHHHUKOB:
TUTOIIAIM TTOBEPXHOCTEH, pa3pe3aHust Ha
YaCTH, COOOpaXEHUs TOA00MS

29

[Inomanm ceyeHnii MHOTOIrpaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpakeHUs MOA00H

30

Kontponbnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUSI
MHOTOTPaHHUKOB"

31

O6BéM Tena. O6beM NpsMOYTOIHLHOTO
napaJuleNenuesa

32

3anaun 00 yaBOoeHUHU Ky0a, 0
KBaJpaType Kyoa; O TPUCEKIIUU yIia




33

CrepeomeTpudecKue 3aauu, CBI3aHHBIC
¢ 00BEMOM TIPSMOYTOJILHOTO
napaieNenurea

34

[Ipuknanueie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHHEM 00BEMA PSIMOYTOJILHOTO
napasuiesyienumnena

35

O0BEM TIpAMOIT TIPU3MBI

36

Crepeomerprueckue 3a7auu, CBSI3aHHbIE
C BBIUYMCIIEHHEM 00BEMOB MPAMONA
MIPU3MBbI

37

[Ipuknannele 3a1a4n, CBSI3aHHBIE C
00BEMOM MPSAMOM MPU3MBI

38

Brrancrienrie 006EMOB Tel C TOMOIIBIO
onpenenéHHoro uaTerpaia. OobEm
HAKJIOHHOW TIPU3MBI

39

Boruncnenrie 06bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uHTerpaia. OobpEm
MHPAMUIbI

40

dopmyna 00bEMa TUPAMU/IBL.
OTtHo1eHre 00bEMOB TUPAMU] C
00IIKM YIIIOM

41

dopmyna 00bEMa TUPAMHUIBIL.
OTHoO1IEHHE 00HEMOB TUPAMHU/L C
o0IIMM yTJI0M

42

CrepeomeTpudeckue 3afauu, CBI3aHHbIE
¢ 00bEMaMM HAKJIOHHON TPU3MBI

43

CrepeoMeTprUUeCKUE 3a1a9H, CBI3aHHBIC
¢ 00bEMaMU MUPaAMU/IBI




[Ipuknanneie 3anaun no Teme "OOBEMBI

44 Tel", CBA3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3agaun no teme "OObEMBI
Ten'", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

46 [Ipumenenne 06bEMOB. Brruucienue
paccTosTHUS 10 TUIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOTpaHHHKA"
e apryeckas NOBEPXHOCTD,

48 oOpazymomue UIHHAPUIECKOM
MTOBEPXHOCTHU

49 Hwnuaap. [TpsimMoii KpyroBoil HUIUHIDP.
[Lnomane MOBEpXHOCTU LWJIMHIPA

50 Konnueckast moBepXHOCTb, 00pa3yrolme
KOHUYECKOM noBepxHocTH. KoHnyc

51 Ceuenue KOHyca TIOCKOCTHIO,
napauieIbHON MIIOCKOCTH OCHOBAHUS

59 Yceuénnrlii konyc. M300paxenue
KOHYCOB M YCE€UEHHBIX KOHYCOB

53 [Tmomane GOKOBOM MOBEPXHOCTH H
TIOJIHOM MOBEPXHOCTU KOHYCa

54 [Tmomane OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCA
CrepeomeTpryecKre 3aaun Ha

55 JI0Ka3aTeNbCTBO U BHIYHCIICHHE,

MIOCTPOEHUEM CEYEHUH IMINHIPA,
KOHyca




56

CrepeomeTpruueckue 3a1auu Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHHE,
MIOCTPOCHUEM CEUEHUH IUINHIPA,
KOHyca

57

HpI/IKJIa,Z[HbIC 3aJa4u, CBJA3aHHBIC C
TUINHAPOM

58

[Ipukmanneie 3a1a4n, CBSI3aHHBIE C
IATUHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u 1mapa c
iockocThio. Kacanue mapa u chepsr
IUIOCKOCTBI0. By 1 nu3o0paxkeHue mapa

61

[Tepeceuenne cdepsl u mapa c
rtockocThio. Kacanue mapa u chepsr
IUIOCKOCTBI0. By u n3o0paxkenue mapa

62

VYpasuenue chepsl. [Lnomans cepbr u
e€ yacren

63

Cummertpust cdepsl U mapa

64

CrepeomeTpruueckue 3aaun Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM MX CEYCHUH TUIOCKOCTHIO

65

CrepeomeTpruyeckue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYHMCIICHUC,
CBSI3aHHBIC CO Cepoil U mapom,
MIOCTPOCHUEM UX CEYCHUN MIIOCKOCTHIO

66

[MpuknagHblie 3a1a4u, CBI3aHHbBIC CO
cdepoit u mapom




HOBTOpeHI/ICI OKPY’KHOCTb Ha

67 MJIOCKOCTH, BBIUYMCIICHHUS B OKPY>KHOCTH,
CTaHapTHBIC TO00US

68 PazmuHble KOMOMHAIINY TEJT BpaIeHUS
Y MHOTOTPAHHUKOB

69 3anaum 1o Teme "Tena U NOBEPXHOCTH
BpaieHus"

70 3agauu no teme "Tena u MOBEPXHOCTH
BparieHus"

71 Konrponsnas padora "Tena u
MOBEPXHOCTH BpaleHus"

7 O6ném umuHApa. Teopema 06 00bEME
MPSIMOTO ITUJIUHAPA
Brrunciienrie 005EMOB TEJ C TOMOIIBIO

73 ornpenenéHHoro uHrerpana. Oosém
KOHYcCa

74 ITinomiaau GOKOBOM M MOJIHOM
MTOBEPXHOCTH KOHYCa
CrepeomeTpudecKre 3a7auu, CBI3aHHBIC

75 C BBIYUCIIEHUEM 00BbEMOB LIUITHHIIPA,
KOHyca

76 [Ipukmanueie 3agaun 1o Teme "OO0bEMBI
Y TIJIOIAIU TTOBEPXHOCTEH Temn"
OO0bEM mapa U MAPOBOTO CEKTOPA.

77 Teopema 06 o6wvEMe mmapa. [Tmomans

cdeprl. CTepeomMeTpryecKue 3a1a4H,
CBSI3aHHBIE C BHIYHUCICHUEM 00bEMOB




11apa, apoBOro CErMeHTa M IIapOBOTO
CEeKTOpa

78

[Mpuknanueie 3agaun o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
mwiomaneio cheprl. COOTHONICHUS
MEX/1y TUIOMIAASIMH IOBEPXHOCTEN U
o0BEMamMu MOJOOHBIX TEJ

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenune 06bE€Ma npu mogo0ouu.
CrepeomeTpudecKue 3a7auu, CBI3aHHBIC
C BBIYUCJICHUEM 00BEMOB TEII U
IJI0IIaIe TOBEPXHOCTEH

80

Kontponbnas padota "[lmomrann
TTOBEPXHOCTH U 00BEMBI KPYTIIBIX TN

81

JIBH>KEHUS MPOCTPAHCTBA.
OTtoOpakenusi. J[BI>KeHUSI U PABEHCTBO
¢uryp. OO1IMe CBOMCTBA IBHXKCHUM

82

Buapl nBrmkeHui: napaienbHbIA
MEPEHOC, LICHTPATIbHAs! CHMMETPHUS,
3epKajibHasi CHMMETPHUSI, [IOBOPOT
BOKPYT IIPAMOM

83

[IpeobpazoBanus momodus. [lpsmas u
chepa Diinepa

84

I'eomeTpuueckue 3a1aum Ha
MNPUMCHCHUC NBUKCHHUA

85

KontponbHas padota "Bektops! B
pocTpaHcTse"




86

Ob6o6maromiee nosropenue 11 nmonaruit
1 MeTo0B Kypca reomerpuun 10-11
KJIACCOB, CHUCTEMaTH3aIIVsI 3HAHU:
"[TapanienbHOCTb MPSMBIX U
IJIOCKOCTEH B pocTpaHcTae"

87

O6o6matormee mopropenue 11 monaruit
1 MeTo/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlisl 3HAHUI:
"BexTops! B npocTpaHcTee”

88

Ob6o6maromiee nosropenue 11 monaruit
1 MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3allMsl 3HAHUH:
"BekTops! B mpocTpaHcTee”

89

O6o6maromiee moBTopenue 11 mouaTuii
1 MeToJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMaTH3allisl 3HAHU:
"O6beM MHOTOrpaHHHUKA"

90

O6o6maromiee moropenue 11 mousaTuii
1 METO/0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTHU3aI[Usl 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

91

Ob6o6maromiee nosropenue 11 nmonaruit
1 MeTo0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTHU3aI il 3HAHMUIA:
"[omany MOBEpXHOCTH U 0OBEMBI
KpyIJbIX Ten"

92

O6o6maromniee nopropenue 11 nmonaruit
1 MeTo/0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMaTH3aI¥sl 3HAHHIA:




"TInomaay moBepXHOCTH U 00BEMBI
KpyIJibIX Ten"

93

Wrorosas koHTposibHAsA paboTa

94

Hrorosast KoHTpoJbHAsA padoTa

95

[ToBTOpeHue, 0600ImEeHNE 1
CHCTeMaTH3allus 3HAHUH

96

Hcropus pa3BuTHs CTEPEOMETPUN KaK
HAYKHU U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUIA

97

Hcropus pa3BuTHs cTepeoMeTpun Kak
HAYKHU H €€ POJIb B PA3BUTHU
COBPEMEHHBIX NH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

98

Ucrtopus pa3BUTHs CTEPEOMETPUN KaK
HayKH U €€ pojib B Pa3BUTHH
COBPEMEHHBIX MHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BuTus CTepeoMeTpUN Kak
HayKH U €€ pojib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTHH

100

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU " €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HayKH U €€ pojib B Pa3BUTHH




COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTHI

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTHH
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME







HNPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJBHOW ITPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsieMble IpeAMeTHbIE Pe3y/1bTAThI 0CBOCHUSI OCHOBHOI
NpoBepPsIEMOro .
00pa3oBaTeIbLHOI MPOrpaMMbl CpeHero o0mero 00pa3oBaHusi
pe3yiabrara
7 I'eomerpus
7.1 OrnepupoBaTh NOHATHAMU: TOUKA, IPsIMas, IIOCKOCTh
29 [IprMeHSTh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS W3 HUX MPU PELICHUU
' reOMETPHUECCKHUX 3a1a4
73 OmnepupoBaTh MOHATUSAMHU: NAPAJUIEIBHOCTh M NEPHEHIUKYIIPHOCTH
' NPSIMBIX U MJIOCKOCTEHN
24 KnaccuummpoBars B3auMHOE pacIiOIOKEHHE MPSIMBIX M TDIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYTPAHHBIM YToJl, TPaHU JBYTPAHHOIO yIJia,
7.5 peOpo ABYrpaHHOTO yIJia, JUHEHHBIN yrol JBYIrPaHHOIO yIJia, rpaaycHas
Mepa JIBYTPaHHOTO yriia
76 OmnepupoBarh MOHATUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIH U HEBBITYKIBIH
' MHOTOI'PaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, PAaBUJIbHBIA MHOTOIPaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MMpaMuia, Mpu3Ma,
' MPSIMOYTOJILHBIN TapaljIeenune/, Kyo)
KnaccupummpoBare  MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBAaHUS IS
78 KJIaccu(uKanuu  (BBITYKJIbIE W HEBBIIYKJIble  MHOTOTPAaHHUKH,
' NpaBWIbHBIE MHOTOTPAHHHKH, TIpSMBIE W  HAKJIOHHBIE TPU3MBI,
napaenenuIe/sl)
29 OmnepupoBatb MOHATHUSIMU: ceKymias TUTOCKOCT, CeYeHHe
' MHOTOTPaHHHUKOB
710 OOBsACHATH  NPUHLUMBI  HOCTPOCHUS  CEYEHUH  MHOTOTPaHHHMKOB,
' HCIIOJB3YSI METOJI CJIEIOB
Ctpouth ce4eHUs MHOTOIPDAaHHMKOB METOJIOM CIIEJOB, BBIIOJIHSATD
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemratps 3agaun Ha HaXOXJAEHHE F€OMETPHUYECKUX BEIWYHMH MO 00paslam
WIA aJIrOpUTMaM, HPUMEHssI U3BECTHbIE AHAIUTUYECKHE METOAbl IpHU
7.12 pelIeHNH CTAaHAAPTHBIX MAaTeMaTHYeCKWX 3aJad Ha BBIYUCIICHHUE
pacCTOSHUI MEXJy IBYMsl TOYKaMH, OT TOYKU JIO MPSAMOH, OT TOUKUAO
TUTOCKOCTH, MEX/Ty CKPEIIUBAIOIIMMUCS MPSMBIMU
713 Pemrate 3a1aun Ha HaxXOXJIE€HHE F€OMETPHUUECKUX BEIUYHMH MO0 0Opa3nam

WK aJlropuTMaM, IMPUMCHASA HU3BECTHBIC AHAIIUTHYCCKHUE MCETOABI ITPU




pElIeHUU CTaHAApPTHBIX MAaTEeMaTMYECKUX 3a/ad Ha BBIYHCICHHE YIJIOB
MEX/Iy CKPELIUBAIOLUIUMUCS MPSAMBIMU, MEXIY MPSIMOW U IJIOCKOCTHIO,
MEX/1y IJIOCKOCTSIMU, JBYTPAaHHBIX YIJIOB

Beuaucnarte 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHHKOB
(mpu3ma, nupamMua) ¢ IpUMEHEHHEM (OPMYII, BBIYUCIATH COOTHOIICHUS

714 MEeXIy TUIOHIAIIMU MTOBEPXHOCTEH, o0BbEMaMu MO100HBIX
MHOTOTPaHHUKOB
715 OmnepupoBarth MOHATHUSMH: CAMMETPHS B TMPOCTPAHCTBE, LEHTP, OCh H
' IUIOCKOCTh CHMMETPUH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHH (DPUTYPBHI
W3Bnekarb, mpeoOpa3oBbIBaTh M WHTEPIPETHPOBATh HHGMOpMALMIO O
7.16 IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MpPeICTaBICHHYIO Ha
YepTeKax U pUcyHKax
[IpumeHsTh TeoMeTpudeckrue (aKThl IS PEIICHUs CTEPEOMETPHUECKUX
7.17 3a/1a4, MPEArojaraloluX HECKOJIbKO IIAroB pEUICHUs, €CJId YCIIOBUSA
IIPUMEHEHUs 33JJaHbl B IBHOHM Gopme
718 [IpumensaTh mTpoCTeHliue MNpOrpaMMHBIE CpPEICTBA U 3JIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHIH CTEPEOMETPUICCKHX 3a/1a4
719 IIpuBOIUTE IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOLE U
' KU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumeHsTH MOMTyYeHHbIE 3HAHUS HA MPAaKTHUKE: aHAIU3UPOBATh pealibHbIe
CUTYaIlH U IPUMEHSATh U3yYCHHbIE MMOHATHS B IIPOLIECCE MOMCKA PEILICHUS
MaTeMaTH4ecKd  CPOpPMYIMpPOBAaHHOH  TPOOJIEMBI,  MOJECTUPOBATH
7.20 peasbHble CUTYallud Ha S3bIKE T'€OMETPHUHU, MCCIIEAOBATh MOCTPOCHHBIC
MOJIEIU C UCTIOJIb30BaHNEM IT'€OMETPUUYECKUX TOHATUH U TEOpEM, anrapara
anreOpbl, pemath MpaKTHYECKHUE 3a7ayd, CBSI3aHHbIE C HAXOXKICHUEM
T€OMETPHUYECKUX BEIINYNH
11 KUIIACC
Kon .
IIpoBepsieMble MpeAMeTHbIE Pe3yabTAThl 0CBOEHUS] OCHOBHOIA
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeAHero 001ero 0opa3oBanmsi
pe3yJjbTara
6 I'eomerpust
OmnepupoBarh MOHATUSAMH: [MIMHIPUYECKAs MOBEPXHOCTh, 00pa3yromue
6.1 UWIMHIPUYECKON TOBEPXHOCTH, IWIMHIP, KOHHYECKas MOBEPXHOCTD,
' oOpa3yronue KOHMYECKOW  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MTOBEPXHOCTh
6.2 Pacnio3naBath Tena BparieHus (MIIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYEHUS TeJ BpaIlleHUs
6.4 KiaccudummpoBars B3auMHOE PacioioKeHne cepbl U MIIOCKOCTH




6.5

OnepupoBarh MOHATUSMHU: IAPOBOW CETMEHT, OCHOBAHUE CETMEHTA,
BBICOTa CETMEHTA, IIAPOBOM CJIOM, OCHOBAaHHWE IIAPOBOTO CJIOS, BBICOTA
IIIAPOBOTO CJIOSI, MAPOBOH CEKTOP

6.6

Boruucnsate 00bEMBI M IUIONIAM  TOBEPXHOCTEH TN  BpallleHUs,
TEOMETPUYECKUX TN ¢ MPUMEHEHHEM (PopMyT

6.7

OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHCaHHBIA B cdhepy u
ONMCaHHBIA OKOJIO cepbl, cepa, BIUCAHHAST B MHOTOIPAHHHUK WM TEJO
BpallleHus

6.8

BbIYHCasATE COOTHOMIEHUS MEXTY TUTOIIA IIMHU ITOBEPXHOCTEH U 00bEMaMu
HOIOOHBIX TEN

6.9

N3o06paxats u3zydaembie GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BbIMONHATE  (BBIHOCHBIE) IIJIOCKHME YEPTEXKH W3 PUCYHKOB MPOCTHIX
00bEMHBIX (UTyp: BUJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHS Tel
BpaIIeHHS

6.11

W3Bnekarb, HMHTEpNpETHpPOBaTh W NPEOOpPa30OBbIBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, IPeACTaBICHHYIO Ha
4yepTekax U pUCyHKaxX

6.12

[IpumensaTs reomerpudeckre (GakThl ISl PEUICHUS CTEPEOMETPUUECKUX
3a/a4, MPEAINoJIaraloluX HECKOJIbKO IIIaroB PpEIICHUs, €CIU YCIOBUSA
MIPUMEHEHUs 3a/laHbl B ABHOU (hopme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BoeInonmHATE AEWUCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXXCHHST BEKTOpa Ha YHUCIIO, OOBSICHSITh, KaKUMH CBOMCTBaMH OHH
o0JagaroT

6.15

[IpumeHsTh NpaBUIiIO NapasuieenuIea Ipy CI0KEHUH BEKTOPOB

6.16

OmnepupoBaTh NOHATHUAMHU: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl  MEXKIYy BEKTOpaMH, CKaJSIPHOE NPOU3BEACHHE  BEKTOPOB,
KOJIJIMHEApHbIE U KOMILIaHAPHBIE BEKTOPHI

6.17

Haxoaute cyMMy BEKTOpPOB U NPOM3BEACHHE BEKTOpa HA YMCIO, YIoil
MEXJly BEKTOPaMHU, CKAJIIPHOE IIPOU3BEIEHUE, PACKIIAAbIBATE BEKTOP IO
JIBYM HEKOJUJIMHEAPHBIM BEKTOPaM

6.18

3aﬂaBaTI) IIJIOCKOCTh YPAaBHCHHUEM B I[CK&pTOBOﬁ CUCTEME KOOpAUHAT

6.19

Pemrats HpOCTel\/JIIHI/IC TCOMCTPUYCCKHUC 3aa4Y1 Ha IPUMCHCHUEC BEKTOPHO-
KOOPAWHATHOTO MCTOAa

6.20

Pemrats 3aJa4l Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOIIICHUH U
HaX0XICHUEC T'COMCTPUYCCKUX BCIWYHH I10 o6pa3uaM WM ajiropuTMam,
IIPUMCEHAA HU3BCCTHBIC METOABI npu peuicHnn CTaHJapTHBIX
MaAaTCMaTHYCCKUX 3a1a4




6.21

HpI/IMeH}ITB HpOCTGfII.HHC nporpaMMHBIC CPEACTBAa U JBJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PEHICHUH CTEPEOMETPUUCCKUX 3a1aqd

6.22

[IpuBOIUTE IpPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE U
JKU3HM, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE

6.23

[IpumeHATH MOTyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJM3UPOBATh PEAJIbHBIC
CUTYyallMU U IPUMEHSTH U3YUYEHHBIE MIOHATHUS B IIPOLIECCE TOMCKA PELIEHUS
MareMaTu4ecku  CcHOpMYIUPOBAHHOW  TPOOJIEMBI,  MOJECIHPOBATH
pealbHbIE CUTyalldd Ha S3bIKE T€OMETPHUHU, WCCIEA0BATH MOCTPOEHHBIE
MOJIEH C UCIIOJIb30BAHUEM T€OMETPUYECKUX ITOHATHI U TEOPEM, arlapara
anreOpbl, periath MpaKTHUYeCKHe 3a7aud, CBSI3aHHBIE C HAXOXKIACHUEM
FEOMETPUYECKUX BEITUYUH




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

I'eomerpus

7.1

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsimMasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 akcMOMATHYECKOM MOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH
Y CIEACTBUS U3 HUX

7.2

B3aumHoe  pacnonoxeHue OpAMBIX B IIPOCTPAHCTBE:  IEPECEKAIOLIMECH,
napajuiesibHble M CKpeluMBamomuecs mpsMble. [lapamiensHOCTh NPSMBIX U
IUIOCKOCTEH B  IPOCTPAHCTBE: IapajUleJbHbIE NpsSMbIE B  IMPOCTPAHCTBE,
MapaJLIEIIbHOCTh TPEX MPSAMBIX, MAPALIEIBHOCTh IPSIMOM M IUIOCKOCTH. YTIJIBIC
COHAIIPABJICHHBIMM CTOPOHAaMH, YroJl MEXKAy MNpsSMBIMM B  IPOCTPAHCTBE.
[TapannenpHOCTh IUIOCKOCTEHN: NapauIeIbHBIE MIOCKOCTH, CBOMCTBA MapaJlIENbHBIX
mwiockoctei. [lpocreiine mpocTpaHCTBEHHBIE (DUTYpHl Ha IUIOCKOCTH: TETpa’Jp,
KyO, IapajuiesenuIiel, IOCTPOEHUE CEYEHUIN

7.3

[leprieHAUKYISPHOCTh TPSIMOM W  IUIOCKOCTU: MEPHEHAUKYISIPHBIE MpsSIMbIE B
IIPOCTPAHCTBE, NPAMbIE MapAJIEIIbHBIE U NIEPIIEHAUKYISIPHBIE K IIJIOCKOCTH, ITPU3HAK
MEPIEHIUK YJIISIPHOCTH IPSIMOM U TUIOCKOCTH, TEOpEMa O MPSIMON MEPICHANKYIISIPHO N
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEXKY MIPSIMON U MJIOCKOCTBIO, ABYTPAHHBIN
YrOJI, JINHEWHBIN YIOJ ABYIPAHHOTO yria. [IeprneHuKymnsap u HakJIOHHBIE: PACCTOSHKUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 MIIOCKOCTH, MPOEKIUs (PUTYypHI Ha
MI0CKOCTh. [lepreHIuKyISIpHOCTD TNIOCKOCTEN: TPU3HAK NEPIICHINKYISIPHOCTH JBYX
miockocren. Teopema o TpEX NEPNEHAUKYIIApAX

7.4

[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JEMEHTHl MHOTOIPAaHHHMKA, BBITYKJbIE U
HEBBINTYKJIBIE MHOTOTPaHHUKH, pa3BEpPTKa MHororpaHHuka. [lpmsma: nN-yronbHas
npusMa, TpaHH M OCHOBAHMS MPU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBasl U
MOJIHAs TOBEPXHOCTh NMpu3Mbl. [lapannenenunen, npsMOyTroiabHbIN Napajielenunes
u ero cpoiicta. [lupamuna: N-yronpHas nupamuaa, rpaHd ¥ OCHOBAHUE NMUPAMUIBL,
OOKOBasi U TOJHAsI MOBEPXHOCTh MHPAMH[BI, MPABWIbHAS M YCEUEHHAs NMHpaMHIIA.
DJIEMEHTbl TpU3Mbl U THUpaMuiabl. [IpaBuibHBIE MHOTOTPAHHUKH: TOHSITHE
NpaBUJILHOTO MHOTOIPAaHHMKA, MpaBWbHAs MpU3Ma W MpPaBWIbHAS NUpaMHa,
NpaBUJIbHAS TPEYrojbHas MUpamMuaa U MpaBUIbHBINA TeTpadap, KyO. [Ipencrapnenue
O TPAaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, IOAEKa’aAp M uKocayapyrue CeueHus
MIPU3MBI U TUPAMUIBI

7.5

CumMMeTpust B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENIBHO TOUYKHU, IPIMOM, IIIOCKOCTH.
OneMEeHTbl CHMMETPMM B  INUpPAMHUJAX, HNapaulelenunenax, IMpaBUIbHBIX
MHOTOI'paHHUKaX

7.6

Bbruuciienre 351€MEHTOB MHOTIOIpaHHUKOB: pé&Opa, aumaroHanu, yriel. Ilnomans
OOKOBOW TMOBEPXHOCTH M TIOJNHON TOBEPXHOCTH TPSMOW MPHU3MBI, IUIOIIAIb




OCHOBaHUI, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsiMO mpu3Mbl. [lnomans 60koBoi
IOBEPXHOCTH M IIOBEPXHOCTH INPAaBWJIBHOM NHMpaMHUABI, TEOpeMa O IIOLAAH
yceu€éHHol nupamuasl. [lorstiue 06 00béme. OOBEM MUpaMUIbI, TTPU3MBI

7.7

[Too6HbBIe Tena B nmpocTpancTBe. COOTHOICHUS MEKTY TUIOIIAASIMH TOBEPXHOCTEH,
00bEMaMu ITOJ00OHBIX TEIT

11 KJIACC

Kox
6

HpOBepﬂeMblﬁ 3JIEMEHT COAECPRKAHUSA

I'eomerpus

6.1

[{unuHIpryecKas MOBEPXHOCTh, 00pa3yIoIie IUINHAPHIECKON MOBEPXHOCTH, OCh
[WIMHAPHYECKON MOBEpXHOCTH. LIWmuHIp: ocHOBaHHMS W OOKOBasi IOBEPXHOCTb,
oOpasytoiasi U OCh, IJIOMAs OOKOBOU U MOTHOM MOBEPXHOCTH

6.2

Konnueckass MOBEpXHOCTb, 00pa3ylolIe KOHUYECKOW TIOBEPXHOCTH, OCbhb H
BEpIIMHA KOHUYECKOM moBepXHOCTU. KoHyc: OCHOBaHME M BepllrHa, 00pa3yromas
U OCb, TIOIA/1b OOKOBOM M IOJIHOM MOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yroiiye
U BbICOTa, OCHOBAaHHUS U OOKOBasi OBEPXHOCTh

6.3

Cdepa u map: eHTp, paanyc, AMaMeTp, oAb HOBEpXHOCTH cepbl. B3aumuoe
pacrionoxxeHre cepbl U MIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, Iomanb

cdepsl

6.4

N306paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka IMIIMH/pa U KOHYyca

6.5

Kom0OuHanum Tten BpallleHuss U MHOTOTPAaHHUKOB. MHOIOIpaHHUK, OINMCAHHBIN
0Ko0J10 cepsl, chepa, BIUCAHHAS B MHOTOIPaHHUK, WM TEJIO BPAILEHHS

6.6

[Tonsatue 06 o0nEmMe. OcHOBHBIE CBOMcTBA 00BEMOB Ten. Teopema 00 oObEMe
NPSIMOYTOJILHOTO Mapauieienumnena u ciaeacTBus u3 He€. OO0bEM HMIMHIpA,
koHyca. O0bEM mapa u wiomaab chepol

6.7

[Tomobubie Tema B mpoctpaHcTBe. COOTHONICHUS MEXKIY  IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOTIOOHBIX TEIT

6.8

Ceuenust nmwivHApa (MapauielbHO M TMEPICHAUKYISPHO OCH), CEUCHHs KOHyca
(mapastelbHOe OCHOBAHUIO U MIPOXOIAIIEe Yepe3 BEpIINHY), CEYCHUS Iapa

6.9

BGKTOp Ha IUIOCKOCTH W B MPOCTPAHCTBC. CrnoxXeHre U BBIYMTAHHE BCKTOPOB.
YMHOXKEHHE BCKTOpPA HA YUCIIO. Paznoxenue BCKTOpa 110 TpeM HCKOMINJIaHApHBIM
BCKTOpaM. HpaBI/IJ'IO napauiCicrIicaa. Pemenue 3aaad, CBA3aHHBIX C
MMPUMCHCHUEM IIPpaBUJI ﬂeﬁCTBHﬁ C BCKTOpaMH

6.10

IIpssmoyrosibHast cuctemMa KOOpAMHAT B IpocrpaHcTBe. KoopawHarel BekToOpa.
[Ipocreiimine 3amaun B KOOpAMHATax. Yroia Mexzay BekTopamu. CkansipHoe
IIPOU3BECHUE BEKTOPOB. BBIUMCICHUE YITIOB MEXKIY HMPSAMBIMU U IUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBINA METOJ IIPU PELIEHUH T'€OMETPUUECKUX 3a1a4




MPOBEPSIEMBIE HA EI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJTHEI'O OBILIET'O OBPA3SOBAHUS

Kon
NpoBepsIeMOro
TpeOOBaHUs

IIpoBepsieMble TpeGoBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHUS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrpaMMBbl CpeHero 001ero
oOpa3oBaHus

Bnanenne merogaMu J0Ka3aTeNbCTB, aNTOPUTMAaMU DPELICHHS 3ajady;
yMeHHe (OpMYIHPOBaTh W OIEPHPOBATH MOHATHUSMH: OIpeeTeHHE,
aKkcuoMma, Teopema, CIJIEACTBUE, CBOMCTBO, MPU3HAK, IOKa3aTelbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKH; IPUMEHATh UX; YMEHUE (GOPMYITUPOBATH
o0paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKICHHUE, MPHUBOAUTH MPUMEPHI U
KOHTPIIPHMEPHI, HCIIOIB30BaTh METOJ MaTeMaTUYeCKOW WHIYKINH;
NPOBOANTH JOKA3aTeNbHBIC PACCYXACHHS TPH PpEIICHWH 3ajad,
OLICHWBATh  JIOTUYECKYIO IPAaBWIBHOCTh  PAaCCYKACHHUH;  yMEHHE
OTIEpUPOBATh TOHSATHSIMH: MHOXKECTBO, TOAMHOXKECTBO, OTEPAlUU HaJl
MHOXECTBAMH;, YMEHHE HCHOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN
anmapar JJIs ONMCAHHS PEATbHBIX MPOLIECCOB U SBJICHUM 1 IIPU PEIICHUN
3ama4, B TOM 4UHCIE€ U3 JPYrUX Y4eOHBIX IPEIMETOB; YMEHHUE
OTIepUPOBATh MOHATHAMHU: Tpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M OINHWCHIBATh Tpadpl Pa3IUIHBIMH

crioco0amMu; NCIOJIb30BaTh Ipadbl PU PELICHUN 3314

YMmenne ONCpHUPOBATH NMOHATUAMHU: HATYpPaJIbHOC 4YHCJIO, LCJIO0C YUCIIO,
CTCIICHb C ICJIBIM MOKAa3aTCJIeM, KOPCHb HaTypaJIbHOfI CTCIICHU, CTCIICHb
C paurOHAJIbHBIM IIOKa3aTcCJIEM, CTCIICHb C HeﬁCTBHTeHBHBIM
MoKasareneM, Jorapudm duciaa, CHHYC, KOCHHYC W  TaHTEHC
MPOM3BOJIBHOTO YHWCJA, OCTaTOK MO MOJYJI0, palMOHaIbHOE YHCIIO,
UppalMOHATIbHOE  YHUCIO,  MHOXKECTBA  HATYpPAIbHBIX,  IEJbIX,
palMOHATBHBIX, JCHCTBUTEIILHBIX YHUCET; YMEHHE HCIIOJIb30BaTh
MPU3HAKH JISIMMOCTH, HAUMEHBIINH OOLIUI NEeIUTENb U HAauMCEHBIICE
o0Iee KpaTHOE, aropuT™M EBKIIMIA TIpU pelieHny 3aa4; 3HAKOMCTBO C
PasiInuHbIMHU IIO3UIITMOHHBIMHU CUCTEMaMU CUUCIICHUAA , YMCHUC
BBINOJIHATh BBIYMCIICHUE 3HAYCHUH W TPeoOpa3oBaHMs BBIPAKCHHU CO
CTeNeHsAMU W Jorapudmamu, npeoOpa3zoBaHus IPOOHO-PANMOHATBHBIX

Bblpa}KeHHﬁ; YMCHHUE OICPpHUPOBATH IMOHATHUAMU: IMOCICA0OBATCIIBHOCTD,




apuMeTnyecKas mporpeccHsi, reoMeTpudeckas mporpeccusi, 0eCKOHeUHO
yObIBatoIlasi ~ reoMeTpuyeckas  Hporpeccusi;  yMEHUEe  3ajaBaThb
MI0CJIE0BATEILHOCTH, B TOM YHUCIIE C TOMOIIBI0 PEKYPPEHTHBIX (hopMyiT;
YMEHHUE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHUCIa, MOIYJIb U apr'yMEHT KOMIUIEKCHOTO 4ucia, Gopma
3allMCH KOMIUIEKCHBIX yHucell (reoMeTpudecKas, TPUrOHOMEeTpudecKas U
anreOpandeckas); yMeTh NPOU3BOAWTH apUPMETHUECCKUE IEHCTBUSA C
KOMIUIEKCHBIMU ~ YMCJaMH; MNPHUBOJUTH IPUMEPHI  HCIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHUSAMHU: Marpuma 2x2 u 3x3,

OIpeaACINTCIIb MaTPUIIbI, FGOMeTpI/ILIeCKI/Iﬁ CMBICIT OIIPECACITUTEIIA

YMeHne onepupoBaTh MOHATHAMU: PALMOHAIBHBIC, WPPALMOHAIBHBIC,
MoKa3zaresibHble, CTENEeHHbIE, Jorapu(MUUEecKue, TPUTOHOMETPUYECKHIE
YPaBHEHMS U HEPABCHCTBA, HUX CHUCTEMbI; YMEHHUE OIIEpUPOBATH
MOHATUSMH: TOXKJIECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YPABHEHUNM UM HEPABEHCTB, PAaBHOCUIBLHOCTb
YPaBHCHHMI, HEPABCHCTB M CHUCTEM; YMEHHME pEIIaTh YpPaBHEHUS,
HEPAaBEHCTBA M CUCTEMBI C IIOMOIUBIO Pa3iIUYHBIX INPUEMOB; PEIIATH
YPaBHECHMs, HEPABEHCTBA M CHUCTEMbI C I1apaMETPOM; IIPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUI PELIECHUS MAaTeMaTHYECKUX

3aJlad 1 3a1a4 U3 pas3JIMIHbIX obnacreit HAaYyKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBarh MHOHATUSAMM: (QYHKLUS, YETHOCTb (QYHKLUH,
MEePUOANYHOCTh (DYHKLMHU, OTPAHUYEHHOCTh (PYHKIMU, MOHOTOHHOCTb
(byHKIMH, dKCTpeMyM (YHKIMHU, HauOoJIblllee U HAUMEHbIIIee 3HAUCHUS
(GYHKIMM Ha IPOMEXYTKE, HENPepbIBHAsL (PYHKLIMS, ACUMIITOTHI Irpaduka
GbyHKIUY, TIepBas U BTOpasi MPOU3BOAHAS (YHKIUHU, TECOMETPUUECKUHN U
(GU3MYeCKUil CMBICT TPOM3BOTHOW, NepBOOOpasHas, ONpeAeIEHHBINA
WHTETPAJI; YMEHUE HAXOAUTh AaCHUMMOTOTHI Tpaduka (YHKIHMH; yMEHHE
BBIUUCISATh TPOU3BOAHBIE CYMMBI, IPOU3BEAEHHUS, YAacCTHOTO H
KOMINO3MLIUU (YHKIUH, HAXOAUTh ypaBHEHHE KacaTeIbHOW K rpaduky
(GYHKIUM; YMEHHE HaXOIUTh IMPOU3BOJIHBIE IJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOIb30BaTh IMPOU3BOAHYIO JUIS MCCIEAOBAHUS (YHKIHIHA,
HaXoJuTh HauOOJIbLIME W HaUMEHbIINE 3HaueHHUs (YHKIMHA; CTPOUTH
rpaMK MHOTOYJICHOB C HMCIOJIb30BAHUEM amrapara MaTeMaTHYeCcKOro
aHalu3a; TPUMEHATh IPOU3BOJHYIO ISl HAXO0XKICHHUS HaAWIYy4dlIEro
pelleHusl B NPUKIAJHBIX, B TOM YHUCIE COLHUAIbHO-DKOHOMHUYECKUX U

(bu3MYecKUX 3aa4ax; HaXOAUTh TUIOMAAN U 00bEMBI (PUTYP C TTOMOIIBIO




HUHTCIrpalia; MPUBOAUTL NPUMEPBI MATEMATUYCCKOI'0 MOJACIIMPOBAHUA C

NoMOIIbI0 U depeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh TMOHATHUAMH: Tpaduk GyHKIUHA, oOOpaTHas
GyHKIUA, KOMIO3ULMs (DyHKIMHA, NUHEHHas (yHKUUS, KBaapaTU4Has
(byHKIIUA, parmoHaIbHas GbyHKIHSA, CTETICHHAs byHKIHS,
TPUTOHOMETpUYECKHE  (QYHKIMH, OOpaTHblE TPUTOHOMETPUUECKHE
GbyHKIMM, TOKa3aTeabHas W Jjorapudmuueckas QYHKIMHU; yMEHUE
CTpPOUTH TpaUKU H3YyYEHHBIX (PYHKIMH, BBINOIHATH MPEoOpa3oBaHUS
rpaukoB (PYHKIHIA, UCTIOIB30BATh TPAPUKH TSI U3YUEHHUS TPOIIECCOB U
3aBHCHMOCTEM, IPU PEUIEHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U
3aJ1a4 U3 peaJbHOU JKU3HH; BbIpAXKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIb30BATh CBOMCTBA M rpaUKH (DYHKIMNA 715 peLLICHU S
ypaBHEHUH, HEPaBEHCTB M 3aJady C IapamMeTpaMu; H300paxarb Ha
KOOPAMHATHOM IUIOCKOCTU MHOKECTBA PELICHUM YPaBHEHUN, HEPABEHCTB

1 UX CUCTEM

YMeHue pemath TEKCTOBBIE 33Jayd pPa3HBIX TUIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJIM M YacTH, Ha JIBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33aJa4i U3 00JacTH yrpaBieHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBJISTh BBIPAKEHUS, ypaBHEHMs, HEPABEHCTBA U MX
CUCTEMBI IO YCIOBHMIO 33/1a4M, MCCIENOBaTh MOJIYYEHHOE pEUICHHE U
OLICHMBATh MPaBIONOJO0OHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIHPOBAThH
pealbHbIE CUTYaIlMM Ha S3bIKE MATEMaTHKU; COCTABISITH BBIPAKCHHUS,
ypaBHEHUSI, HEpPaBEHCTBA W MX CHCTEMBI 10 YCIOBHUIO 3a/1ayH,
UCCIIEZIOBaTh TOCTPOEHHBIE MOJEIU C HCIOIb30BAaHUEM allapara

anreOpbl, MHTEPIPETUPOBATH MOTYYECHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATHAME: CpeHee apudMeTHIecKoe, Mearnana,
HaI/I6OJIBH_Ie€ W HAUMCHBIIICC 3HAYCHU A, pa3Max, AUCIICPCUA, CTAHAAPTHOC
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
nH(pOpMAITUIO, MPEACTABICHHYIO B TAOIUIAX, HA qUarpammax, rpagukax,
OTpaXKaIoLyI0 CBOMCTBA pealbHBIX MPOLIECCOB U SIBJICHUI; IPEICTABIATD
nHbOpMaAIUI0 C TIOMOINBbIO TaONWIl H JAMarpaMM; HCCIeA0BaTh
CTaTUCTHYECKHE JAaHHbIE, B TOM YHWCJIE C MpPUMEHEHHEeM TIpaduuecKux
METO/IOB U JIEKTPOHHBIX CPEACTB; TpauyecKy UCCIEI0BATh COBMECTHbBIE
HaOJNIOZICHUSI C TIOMOINBIO JMarpaMM pacCEeMBaHHWS H  JIMHEHHOMN

perpeccun




YMeHue omnepupoBaTh IMOHATUAMH: CIYYaWHBIA OIBIT WU CIy4alHOE
COOBITHE, BEPOSATHOCTH CIY4aHOTO COOBITHS, YMEHUE BBIYHUCIATH
BEPOSITHOCTh C HCIOJIb30BAaHUEM TpaUUEeCKUX METOJIOB; MPUMEHATH
(hOpMYITBI CITOKCHHMS U YMHOXEHUS BEPOSTHOCTEH, (OpMYIy IOTHOU
BeposiTHOCTH, popmyny bepHymn, komOuHaTOpHBIE (PAKTHI B GOPMYITHI;
OIICHMBATh BEPOSITHOCTH pPEAbHBIX COOBITHH; YMEHHE OINEpPHpPOBaTh
MOHATUSIMM: CIIydailHas BEJIMYMHA, paCHpEeTICeHUe BEpPOSTHOCTEM,
MaTeMaTHYeCKoe OXXHUIAHUE, TUCIEPCHUS W CTAHIAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYHMHBI, (QYHKIUA PACTIPEACTICHUs] W  TUIOTHOCTH
PaBHOMEPHOIO, MOKAa3aTEJIbHOTO W HOPMAJIBHOIO PacCHpeaesICHHI;
YMEHUE UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN IS
pelieHus 3ajad; 3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIMX YHCEN,
METOJIbI BBIOOPOUYHBIX HCCICIOBAHUMN; YMEHHE NPUBOJUTH MPUMEPHI
MPOSIBIICHUS. 3aKOHA OOJBIIMX YHCET B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBJIEHUSAX; YMEHUE ONEPUPOBATH MOHITUAMU: COYETAHUE, ITIEPECTAHOBKA,
YHUCII0O COYETAHWUM, YHUCIIO MEepecTaHOBOK;, OmWHOM HpIOTOHA; ymeHue
MIPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYXKACHHUS 7Sl PELICHHUS 3a/1a4;
OlLICHUBAaTh BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOJCIIb U UHTCPIPECTUPOBATDH HOHy‘ICHHLIfI pe3yIbTaT

YMeHue omnepupoBarh IMOHATUSMH: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJa, IUIOCKUW yroJ,
JIBYTPAHHBIM Yroj, TPEXIPAHHBIA Yroj, CKPEIIMBAIOLIUECS IpPsIMBIE,
MapauIeIbHOCTh U MEPHNEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXIy NPSMBIMH, YTroJl MEXIy MPSMOM MU IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMHU, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEX]TY
MPSIMBIMHU, PACCTOSIHME MEXAY IUIOCKOCTSIMHM; YMEHHUE UCIIOIB30BaTh MIPU
peleHny 3a/1a4 M3y4eHHbIE (aKThl U TEOPEMBI IUIAHUMETPUHU; YMEHHE
OLIEHMBATh  pa3Mepbl OOBEKTOB  OKPYKAIOIIETO MHUpA; CTPOUTH
MaTEeMaTUYECKUE MOJEIU C IOMOIIBI0 T€OMETPUYECKUX IOHATHN H

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3a1a4U
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YMeHne onepupoBaTh MOHATUSAMU: IJIOUIAAL (PUTYpBL, 00BEM (UTYPHI,
MHOTOTPaHHHUK, NPABUIBHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPaHHUKA,
Ky0, mapamienenuiien, npusMa, nupamuga, (urypa u IMOBEPXHOCTbH
BpallleHusl, UWIMHIP, KOHYC, map, cdepa, miomiaas cdepsl, MIOMIAIb
MOBEPXHOCTH NHPaMU[bI, MPU3MBI, KOHYCa, LWIMHIpA, 00BbEM Kyoa,

MIpsAMOYTOJIBHOI'O IapaJuiCiacnuineaa, nmupaMuabl, IIPU3MBbl, HUIWHApPA,




KOHyca, IlIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M LIWIMHIPA,
NapajuleJIbHble OCH WM OCHOBAHMIO, CEYEHHE Ilapa, IUIOCKOCTD,
Kacaromjasicst cepbl, UWIMHIpA, KOHYCa; YMEHHE CTPOUTH CEueHHe
MHOTOTpaHHUKA, N300pakaTh MHOTOTPAHHUKH, GUTYpPHI U TIOBEPXHOCTH
BpALIEHUS, UX CEYEHUS], B TOM YHUCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA T€OMETPUUECKUX (PUTYP, CaMOCTOATEIHHO
(hopMyIHpPOBAThH ONpEAETIeHHs U3ydaeMbIX (DUTYp, BBIIBUTATh TMIIOTE3bI
O CBOMCTBax U MPHU3HAKaX reoMeTpHuecKux ¢Guryp, o00CHOBBIBATh WU
ONpoBeprarh HX; YMEHHE MPOBOJAUTH KiIaccupuKaiuoo ¢GUryp 1o
pa3IMyYHBIM TpPU3HAKaM, BBINOJHATE HEOOXOAMMBIE JIOTIOJIHUTEIbHBIE

MOCTPOCHHS
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YMeHue onepupoBarb IHNOHATUAMH: JIBUKCHHC B IIPOCTPAHCTBC,
HapaHHCHBHLIﬁ MNEpeHOC, CUMMCTPUA Ha IIJIOCKOCTU U B IIPOCTPAHCTBC,
MOBOPOT, NpeoOpazoBaHME TM0A00MA, TNOAOOHBIE (QUIYpBL;, YyMEHHE
pacrio3HaBaTh paBHbIE U MOJ00HBIE (UTYpHI, B TOM YHCJIE B HPUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BAaTh I'€OMETPHYECKHUE OTHOLICHHS
IIPU PEIICHHUH 33/1a4; HAXOAUTh T€OMETPHUYECKHIE BENYMHBI (JUIMHA, YTOJ,
II0IaAb, 00BEM) IIPU PELICHNH 33/1a4 U3 IPYTUX Y4eOHbIX IPEAMETOB U
U3 peabHOM JXKM3HU; YMEHHE BBIYUCISATH I'€OMETPHUUCCKUE BEIUYMHBI
(umHa, yroi, IUIOMAgb, OOBEM, IUIOLIAJb IOBEPXHOCTH), HCIIONB3YS
n3y4eHHbIC (POPMYIBI U METOABI, B TOM YHMCIIE: IUIOMAIb TOBEPXHOCTH
UpaMUbl, PU3MBI, KOHYyCA, IIINHAPA, IUI0MWaab cdepbl; 00bEM Kyoda,
MIpAMOYTOJIbHOTO IMapajuICICIUIICaa, MTHPaMUAbI, NPU3MBI, HUWIXHApPA,

KOHYCa, IIIapa; yMEHHE HaXOIUTh OTHOIIEHHE 00HEMOB MOAOOHBIX (PHUTYp
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YMmenne ONCPHUPOBATH MOHATHUAMU: TIPSAMOYTOJIbHASA CUCTEMA KOOPJAUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAMHATHI BCKTOpPA, CyMMa BCKTOPOB,
NPOM3BEJICHUEC BEKTOpPAa Ha YHCIO, Pa3joKEHHE BEKTOpa o 0a3sucy,
CKQJISIPHOE TPOU3BEIICHUE, BEKTOPHOE TPOU3BEICHUE, YroJll MEXIy
BEKTOpAMH; YMEHHUE UCII0JIb30BaTh BEKTOPHBIM M KOOPIMHATHBIH METO/T
JUIL PELICHUS TEOMETPHUYSCKMX 3a]ady W 3a1ad JPYTuX Y4eOHBIX

MPEAMETOB
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YMeHue BbIOMpaTh MOAXOJAIIMN METOA Ul peUIeHUs 3a1adu,
MMOHUMaHWE 3HAYMMOCTH MaTE€MaTUKH B M3YUYCHHH MPUPOIHBIX H
OOIIIECTBEHHBIX TPOILIECCOB W  SIBJICHWH; YyMEHHWE pacro3HaBaTh

IIPOABJICHUEC 3aKOHOB MATEMATHKU B HCKYCCTBC, YMCHHC IIPUBOAUTH




NNpUMEPbl  MAaTECMATHYCCKUX

MaTeMaTH4eCKOoi HayKHn

OTKPBITUHA  POCCUHCKOM M  MHUPOBOU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D

IO MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 Yucna v BEIYUCICHUS

1.1 HarypanbHbie u niensie uncna. [Ipu3Haku qeTMMOCTH HENbIX YUCeT

12 Panmonanenpie uncna. OOBIKHOBEHHBIE M JICCATUYHBIC JApPOOM, MPOIEHTEHI,
' OECKOHEYHbIE TEPUOINUYECKHE IPOOH

13 ApudmeTrueckuil KopeHb HaTypalbHOW creneHu. JlefdcTBus ¢ apupMeTH4ecKuMu
' KOPHSIMU HAaTypaJlbHOW CTETICHH

14 Crenenp ¢ mnenbiM mokazareneM. CTemeHb C palMOHAIBHBIM ITOKa3aTeNeM.
' CBoiicTBa cTeneHu

15 CuHyCc, KOCHHYC WM TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yncna. JlecaTHuHbIC U HATYpaJIbHbIC JOTAPU(HMBI

JelicTBuTenbHble uncia. ApupMETHYECKHE Omepaluu ¢ JIeUCTBUTEIbHBIMU
1.7 yucinamu. [lpuOnmkE€HHBIE BBIYKMCICHUS, NpPaBWIA OKPYIJICHHS, TNPHUKUAKA W
OLICHKA Pe3yJIbTaTa BbIYM CICHUN

1.8 [TpeoOpa3oBaHue BbIpaXEHUI

1.9 KomrutekcHble uncia
2 VpaBHEHHUS U HEPABEHCTBA

2.1 Llenbie u 1pOOHO-pAIIMOHATIEHBIE YPABHEHHSI

2.2 WppanuoHaabHbIe YpaBHECHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapupMUIECKUe ypaBHEHUS

2.5 Lenbie u ApoOHO-paAIIOHATIEHBIE HEPABEHCTBA

2.6 HppaimoHaabHbIe HEPABEHCTBA

2.7 [Toka3zarenbpHbIC U JTOTapUPMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpruveckre HepaBeHCTBA

2.9 Cucrembl U COBOKYTHOCTU ypaBHEHUI 1 HEPABEHCTB

2.10 | VYpaBHeHwus, HEpaBEHCTBA U CHCTEMBI C TTApAMETPaMU

2.11 Marpuua cucremsl JIMHEHHBIX ypaBHeHUH. OnpenenuTesib MaTpULlbl
3 OyHK1IMU U TpaduKu




®Oynknus, crnocodsl 3ananus QyHkiuu. ['padux ¢yHkuuu. B3anmHo obOparHble

3 ¢bynkiun. YérHble 1 HeuéTHbIe QyHKUMU. [lepuoauueckue GpyHKIMMN
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHMM ¢yHkumu. Hynmu QyHKImm.
3.9 [TpomexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKILIUH.
' MakcumyMbl U1 MUHMMYMBI QyHKIMH. HamOonbliee W HauMeHbIIee 3HAUYEHUE
(GYHKIIMU Ha IPOMEXKYTKE
33 CrenenHast (pyHKIMS C HATypalbHBIM M IENbIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-Oi CTENeHn
3.4 Tpuronomerpudeckre QyHKINU, UX CBOMCTBA U IpapUKH
3.5 [TokazarenpHas u norapudmudeckas GyHKIIMH, ©X CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumnrtorsl rpadukoB ¢yHkuuil. CpoiicTBa (QyHKIMIA,
' HENpPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS TOCIEI0BATEILHOCTEH
3.8 ApudmeTrueckas u reomeTpudeckas nporpeccun. @opmysia ClI0XKHBIX TPOLEHTOB
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