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HOACHUTEJIBHAS 3AIIMCKA

I'eomerpust siBisieTcs OOHUM U3 0A30BBIX KYpCOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHus, TaK KakK O0O0€CleunBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCUUIUIMH ~ €CTECTBEHHO-HAy4YHOW  HalpaBiIC€HHOCTM U TPEIMETOB
ryMaHUTapHOro 1ukia. [TockonbKy JIoruueckoe MblUIeHHE, GOPMUPYEMOE MTPU
U3YyYeHUH  OOYyYalolMMHUCA  TOHSATHUHHBIX  OCHOB  TE€OMETpUH,  TpH
J0Ka3aTeIbCTBE TEOPEM U MOCTPOECHUHU LEMOYKU JOTHYECKUX YTBEPKICHUHN PU
pELICHUH T€OMETPUUECKUX 3a]1a4, YMEHHUE BBIJIBUTATh U ONPOBEPraTh TUIIOTE3bI
HEIOCPEACTBEHHO HCIOJB3YIOTCS IPU PEUIEHUH 3a]ay €CTECTBEHHO-HAYYHOI'O
[IUKJIa, B YACTHOCTHU (PU3MYECKUX 3a/a4.

llens ocBoenuss mporpamMmbl  ydeOHOro kypca «['eomerpus» Ha
yriayOn€HHOM  ypOBHE —  pPa3BUTHE  WHIUBUIYAIbHBIX  CIOCOOHOCTEM
oOydaromuxcs NpU U3YYEHUH TE€OMETPUHU, KaK COCTaBIISAIONIEH MpeaMeTHOU
obnactu «MaremaTuka M MH(POpPMaTHKa» 4Yepe3 00eCleYeHHEe BO3MOKHOCTH
NpUOOPETeHUsT U UCIOJB30BaHMs OoJsiee TITyOOKHX T€OMETPUYECKUX 3HAHUM U
NEUCTBUM, CNEUU(PUYHBIX TEOMETPUU, M HEOOXOIMMBIX JUIsl YCHEIIHOIO
npoeCCUOHAIBHOIO  00pa30BaHUs,  CBSI3aHHOIO  C  HUCIOJIb30BaHUEM
MaTEMaTHUKH.

[IpropuTeTHRIMH 3aJja4aMHi Kypca T€OMETpPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUJIMBAIOIIMMU Kypc 6a30BOr0 YPOBHSI, SIBISIOTCS:

paciIpeHre IpeICTaBlIeHUsI O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpPBI
1 GOpPMHUPOBAHUE OCO3HAHMS B3aMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MHUPOM;

(opMupoBaHUE MNPEJCTABIECHUS O TPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MAaTEMaTUYECKUX MOJEISX, MO3BOJIAIOIIMX ONMCHIBATh U M3ydaTh
pa3HbIE SBICHUS OKPY’KAIOIIEr0 MHpAa, 3HAHUE MOHATHMHOIO armapara IIo
pazzaeny «CrepeoMeTpus» y4eOHOIro Kypca reOMeTpUH;

(opMupoBaHHE  YMEHHUS  BJIAJ€Th  OCHOBHBIMM  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (UIYpaxX U MX OCHOBHBIMHU CBOWCTBAaMH, 3HAHUE TEOPEM,
GopMyn U yMEHHE UX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMBbl U HaXOAUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUs 3a/1ay;

(opMupoBaHHE yMEHHUS paclO3HaBaTb Ha uepTekax, MOJEISIX U B
peaJlbHOM MHUpPE MHOTOIPAaHHHKM W Teja BpallleHHs,, KOHCTPYHPOBAaTh
reOMETPUYECKUE MOJIEIIN;

(dopmupoBanue IIOHUMAaHUs BO3MOXHOCTH AKCHOMAaTHYECKOIO
HOCTPOEHUS] MaTeMaTHYEeCKUX TeOopul, (QOpMUpOBAaHHE MOHMUMAHHUS POJIU
AKCHOMATHUKH IPU IPOBEJICHUN PACCyKICHUN;

(dopMupoBaHuE YMEHHS BIAJETh METOJAMHU J0Ka3aTeIbCTB U aIrOPUTMOB
pELIeHMs, YMEHUS UX NPUMEHATH, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHUS B
XO[€ PEIICHHS CTEPEOMETPUUYECKMX 3aJad W 3aJad ¢ [PaKTUYECKUM
colaepkaHueMm,  (opmMupoBaHME ~ TpPEACTaBICHUS O  HEOOXOIHUMOCTU
JI0Ka3aTeNbCTB NpU OOOCHOBAaHUM MATEMAaTHYECKUX YTBEPXKIACHUM U poOJU
AKCHOMAaTHUKH B MPOBEJACHUU JIETYKTUBHBIX PACCYXIACHMUII;

pa3BUTHE W COBEPUICHCTBOBAHUE WHTEJUIEKTYAJIbHBIX M TBOPYECKUX

CIIOCOOHOCTEH oOyJaronmxcs, IMO3HABATEIILHOM AKTHUBHOCTH,
UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBIIUIEHUS, UHTEpEca K U3YUCHUIO
r€OMETPHH;

dbopmupoBaHue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU

F€OMETPUH: YMEHHUS PAaCHO3HABATH MPOSBICHUS T€OMETPUYECKUX TOHSITHM,
O00OBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHbIX J>KU3HEHHBIX CUTYalUsIX U IpU
M3YYEHUHU JIPYTUX YYEOHBIX MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEH U



3aKOHOMEPHOCTEN, MOJEIUPOBAHMS PEANbHBIX CUTYallMil, HCCIEI0BaHUS
MOCTPOEHHBIX MOJIENIEN, MHTEPIPETALUHU MTOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJEP>KATEIbHBIMU JUHUAMU yueOHOro Kypca «I'eomeTpus»
B 10-11 xmaccax ssmstores: «lIpsgmple M IIIIOCKOCTM B HPOCTPAHCTBER,
«Muororpannukn», «Tema BpameHus», «BekTopel U KOOpPAUHATBHL B
MPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MNOHATUSMUY», PEJIEBAaHTHBIMU I'€OMETPUU Ha yriayOJIEHHOM ypOBHE O0Oy4YeHUs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIBHBIM JIMHUSAM Y4eOHOTO Kypca,
a (GopMHpOBaHUE JIOTMUECKMX YMEHUH pachpenensieTcss He TOJbKO M0
colepKaTelbHbIM JIMHUSIM, HO M 1o Trojam oOydenus. CoaepkaHue
o0pa3oBaHus, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yjbTaTaM OCBOCHUS
denepanbHO pabodeil mporpaMmbl, pacnpee€HHbIM 0 TojaM OO0ydYeHHs,
CTPYKTYPHUPOBAaHO  TakuM  00pa3oMm, 4YTOObl KO BCEM  OCHOBHBIM,
NPUHIMIHAIBHBIM BOMpOcaM o0ydaromuecs: o0pamaiuch HEOJHOKPATHO. DTO
NO3BOJIIET OPraHM30BaTh OBJAJCHUE TE€OMETPUUECKHUMH TMOHATHUSIMU U
HaBbIKAMHU TMOCJEAOBATEIbHO M TOCTYyNaTeIbHO, C COOJIOJICHHEM MpPUHIUIA
NPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIOYaTh B OOIIYyI0 CHCTEMY
Tr€OMETPUYECKUX MPEICTABICHUN OOy4YalOUIMXCs, pacuiupsis U yrayonsis eg,
o0pa3ysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycioBus s auddepeHnuanuu  0Oy4eHHs, TOCTPOEHUS
UHAUBUAYATbHBIX 00pa30BaTeNbHBIX MporpaMM, oOecrneuuTh YriayOonéHHoe
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONIEH yueOHoro npeamera «MareMaTtukay;,

MOJIFOTOBUTHh OOYYAIOUIUXCS K MPOAOJKEHUIO M3YYEHUS! MATEMaTUKU C
yu€ToM BbIOOpa Oynyieit nmpodeccun, odecreynBasi MPEeeMCTBEHHOCTh MEXKITY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kkypca «l'eomeTpusi» Ha YriiyOJIEHHOM YypOBHE
orBoauTtcs 204 vaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kiacce —
102 yaca (3 yaca B HEJIEIIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacmnosiokeHrne NpsMBIX B HPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajulelIbHble W CKpEIIMBaromMecs npsamble. [Ipu3sHaku cxkpemumBaromumxcs
npsaMbiX. [lapanienbHOCTP NPSAMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
napajieJIbHbIE TPSIMbIE B IPOCTPAHCTBE, MNAPAIIIEABHOCTh TPEX NPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpaIbHOE
NpoeKTUpoBaHue, n3o0paxeHue (uryp. OCHOBHBIE CBOMCTBA MapajiiieIbHOTO
npoekTupoBaHusa. M3o0paxkeHue ¢uryp B napaiedbHOM MPOEKIUH. YTIBI C
COHANpaBJICHHBIMA CTOPOHAMH, YTrOJd MEXIy MNpPSIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  TUIOCKOCTEH:  MapajulebHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocteitine mnpocTpaHCTBEHHBIE (GUTYphl Ha
IJIOCKOCTH: TE€Tpa’ap, Mapajuiesenunes], HOCTPOEHUE CEUCHH.

[lepneHAUKYJISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIIECHAUKYISIPHBIE TPSIMBIE
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISAPHON MJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHHUE.
[leprieHAUKYJISIp YW HAKJIOHHBIEC: PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH,
paccTosiHHE OT MPSMOM 10 TIUIOCKOCTH, MPOEKUUS (GUTYPHl Ha IUIOCKOCTD.
[leprieHAUKYISIPHOCTD  INIOCKOCTEW: MPU3HAK NEPHECHAMKYISAPHOCTH JIBYX
w1ockocrenl. Teopema 0 TpEX NepreHAUKYIIIpax.

VYTl B IPOCTPAHCTBE: YIOJl MEXKAY IPSAMON U IJIOCKOCTBIO, JABYTPAHHBIN
yroJjl, JUHEWHBIM yroj ABYIPAaHHOrO yria. TpEXrpaHHbIE U MHOTOTPAaHHBIC
yrabel. CBOMCTBA IJIOCKHX YIVIOB MHOTOrpaHHOro yria. CBOWCTBa IJIOCKUX U
JIBYI'PaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO yIJIA.

MHoOrorpaHHuKu

Buapel MHOTOrpaHHHMKOB, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsiMas W HaKJIOHHAs MPU3MBI, OOKOBas W TMOJHAas IMOBEPXHOCTH
npusMbl. [lapannenenunesn, npsAMOYTroJdbHBIA MapauIeICIMUIIe] U €ro CBOKMCTBA.
Kparuaiiiue nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpancTBennas teopema Iludaropa. IMupammma: n-yrompHas nupamuna,
npaBwiIbHas U yceu€HHas nupamubl. CpoiicTBa pédbep M OOKOBBIX TpaHen
MpaBWIbHOM NUpaMubl. [IpaBuiIbHBIE MHOTOTPAHHUKU: MPABUJIbHAS MPU3MaA U
MpaBWIbHASL NUpaMHUa, NPAaBWIbHAs TPEYroJibHAas NMHUPAMUIA W IPaBUIbHBIN
teTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAaX: OKTa’3Jp,
JNOEKAdIP U UKOCADIP.

Bbruncnenne 371€MEHTOB MHOTOTPAHHHUKOB: pEOpa, AHWAroHai M, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMON TMPU3MBI,
IJIOIIA/Ib OCHOBAHUM, TeopemMa O OOKOBOM IMOBEPXHOCTH MPSIMON MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU MPABUIBHON MNUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHON MUPAMUBI.

CumMmeTpusi B NOPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU TPABUIIBHBIX
MHOTOIrpaHHUKOB. CUMMETpUST B IPAaBWIBHOM MHOTOIPAHHUKE: CUMMETPUS



NapajuielIeIunea, CUMMETPUS NPaBUJIIBHBIX MPU3M, CUMMETPHUS IPABUIBHOU
MIAPAMHUJIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOpP, AJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUJIMHEAPHBIE, COHAIIPABJICHHBIE U IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOpPbl. PaBEHCTBO BEKTOpPOB. JIEHCTBUA C BEKTOpPaMH:
CJIO’)KEHHE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE
BeKTOpa Ha 4ucio. CBOMCTBAa CIOXKEHHs BEKTOpOB. CBONCTBA YMHOXKEHUS
BeKkTopa Ha uyucio. [loHsatme  KomIutaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUIAHApHOCTU TPEX BekTopoB. [IpaBmiio mnapamnenenunena. Teopema o
Pa3JIOKEHUM BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyrosbHas
CUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopaunaTel BekTopa. CBA3b MEXAY
KOOpAMHATAMU BEKTOPAa MU KOOPAMHATAMHM TOYEK. YIOJ MEXIAy BEKTOpPaMH.
CxkassipHOE IPOU3BEICHUE BEKTOPOB.
11 KVIACC

TeJsia BpalueHus

[TonsiTus: UMIMHIpPUYECKAs TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
chepuueckasi TOBEPXHOCTh, oOpasywliue moBepxHocTeil. Tenma BpaimieHUs:
UIUHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpakeHue Tten
BpalleHus Ha TI0cKOoCcTH. Pa3BépTka nunuuapa u konyca. Cummetpus cepsl u
niapa.

O6BéM. OcHoOBHBIE CcBOHCTBa 00BEMOB Teil. Teopema 00 o00BEME
OpsIMOYTOJILHOTO Tapajuienenurnena u cienctBus u3z He€. OObEM MpsAMOU U
HAKJIOHHOW TMPU3MBbI, IIWIMHIpa, NHpaMuibl u KoHyca. OObEM miapa u
IapOBOr'0 CETMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
IWIMH]IP, OMNHMCaHHas okoyio uuinuHApa. llepeceyenuwe cdepsl U miapa ¢
iockocThlo. Kacanue mapa u cdepsl miockoctbio. [IoHsTHE MHOTOTpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, cdhephl, BNUCAHHOW B MHOTOIPAHHHUK WU TEJO
BpallCHUSI.

[Tnomaas MOBEPXHOCTH MUJIMHIPA, KOHYCA, MJIOMAab cPephl U e€ JacTei.
[Tonobue B mpocrtpancTBe. OTHOIIEHHWE OO0OBEMOB, TUIOMIANEH IMMOBEPXHOCTEH
nonpoOHbIX (uryp. IlpeobpazoBanue momodus, romoretus. Pemenue 3amad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne cedyeHMd MHOTOIPAHHUKOB W TEJI BPALCHUS: CEUYECHUS
uuauHapa (mapajyuleibHO U NEPHEHIUKYJSPHO OCH), CEUYEHUsS KOHYyca
(mapanenabHble OCHOBAaHUIO M MPOXOJAIIHME Yepe3 BEpUIMHY), CEUCHHs IIapa,
METOJBl TOCTPOCHUS CEUECHUM: METOJ  CIIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN ITIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopel B mpocTtpancTBe. Omnepauuu Haja BekTopamu. BektopHoe
YMHOXEHUE BEKTOpOoB. CBONCTBa BEKTOPHOTO yMHOXeHHs. [IpsMoyronbHas
cucTeMa KoopAauHat B mnpocTpaHcTBe. Koopnunatsl BekTopa. Pasnoxenue
BekTOpa 1m0 Oaszucy. KoopIMHATHO-BEKTOPHBIA METOJ MNpU PEIICHUH
r€OMETPUUYECKUX 3a7a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakeHus. J[BKeHUs U paBEeHCTBO QUTYD.
OO0mue cBoMCTBa JBMXKEHUM. BuIbl NBHKEHMI: NapauiebHBIA TEpPEeHOC,



IIEHTPAJIbHAsT CUMMETpPHS, 3epKaJbHAsI CUMMETPHS, TTOBOPOT BOKPYT MPSIMOMA.
[IpeobpazoBanus noaoous. [Ipsimas u cthepa Diinepa.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHDb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLIMU  OOydaroumierocs  Kak
AKTUBHOI'O ¥ OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIeCTBa, MPEACTABICHUE O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBJICHUM,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMNPOCHl U JPYroe), yMEHue
B3aUMOJEHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
GyHKIMSAMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCcKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON T'Pa)KIAHCKON MACHTHUYHOCTH, YBAaXKEHUS
K IPOIUIOMY U HACTOAILIEMY POCCUHCKON MAaTEMATHKHU, HEHHOCTHOE OTHOIIEHUE
K JOCTHKEHHSIM POCCUHCKHMX MAaTEMaTUKOB M POCCUHCKOW MaTeMaTH4eCKOMN
IIKOJIbI, WCIIOJb30BAaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JyXOBHBIX LEHHOCTEM POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO IOBEJCHUSA,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATENIbHOCTPIO  YYEHOr0, OCO3HAaHUWE JIMYHOIO BKJIAJa B IOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, pelIeHun, paccyXIeHHil,
BOCIIPUMMYHNBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTEMAaTUYECKUE 3HAHUS B
MHTEpecax 370pOBOro u 0Oe3omacHoro oOpas3a IKU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE TMUTaHUE, CcOaTaHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIbIXa, PETYIsIpHAsT (PU3NUYECKasi aKTUBHOCTH), PU3NUYECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CHOPTUBHO-03JI0POBUTEIBHOMN
NEATENbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTb K TpYyJy, OCO3HAaHUE LEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pasnu4HBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oyayuieil mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh W  CIHOCOOHOCTh K  MaTeMaTHYeCKOMY OOpa30BaHUIO H
CaMOOOpa30BaHUIO HAa TPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUECKON HATPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYpPhl, TOHUMAHHUE BIIHSHUS
COLIMAIIbHO-DKOHOMUYECKUX  IPOLECCOB HAa COCTOSHUE IPUPOJHOHW U
COLIMATbHON Cpebl, OCO3HAHUE TJIO0AJBHOTO XapakTepa HKOJIOTHMYECKUX
npo0JieM, OpUeHTalMs Ha IPUMEHEHUE MAaTEeMAaTUUECKUX 3HAHUM NIl PEelIeHUs
3a/1a4 B 00JIACTU OKPYXKAIOIIEH cpe/ibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOXHBIX MTOCTIECICTBUUI I OKPY’KAIOIIEN CPEbI;



8) neHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
VPOBHIO  pa3BUTHSI HAyKHM W  OOIIECTBEHHOW NPAKTUKH, MOHHMAaHHUE
MaTeMaTUYeCKO HayKH Kak c(pepbl YeIOBEYECKOW AESTENbHOCTH, ITANOB €€
pPa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIW3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTUYeCKOM KYyJbTYpOWl Kak CpPEJCTBOM IO3HAHMS MUpa,
TOTOBHOCTbh OCYILECTBIIATh MPOEKTHYIO U HUCCIENI0BATEIbCKYIO AEATEIbHOCTD
MHIUBUIYAIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBbie JJornyeckue NecTBUA:

BBISBJISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMHU, (OPMYIHPOBATH
OTIpE/ICIICHHMSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIlMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHCHUS, KPHUTEPUU
IPOBOJAMMOTO aHAJIN3A;

BOCIIPUHHMMAaTh, (OPMYJIMpPOBATH M  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPANTEIbHBIC H OTPHUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
NpOTUBOpEUHs B (pakTax, JaHHBIX, HAOJIOJICHUSIX U YTBEPXKIACHUIX, Tpe/jiaraTh
KPUTCPHUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPCUHIA;

JIeaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (MIpsiMbIE W OT MPOTUBHOIO), BBICTPAWBAaTh aPryMEHTAlHIO,
OPUBOJIUTH TPUMEpPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pelreHus ydyeOHOM 3amadd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pElIeHHUs, BBHIOMpaTh HauOoyiee MOAXOASIUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKkue AeCTBHA:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIENOBATEIBCKANA WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BONPOCH, (DHUKCHUPYIOIIUE MPOTHBOpEUHE, IMpodJeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOJUTH CaMOCTOSATEIILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
WCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXIy OOBEeKTamH,
SIBIICHUSIMH, TIPOIIECCaMU;

CaMOCTOATETHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOJCHUS, WCCICAOBAaHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIECCa, a TAKKE BBIJBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBIIATE NeUIUTHI WHOOpPMAINHU, JAHHBIX, HEOOXOMAMMBIX IJISI OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a/1a4u;



BbIOMpaTh  MHPOPMALMIO W3  HCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPHOPETHPOBATH HH(MOPMALUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

CTPYKTYpPHpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popmaIuu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEHHUSI B COOTBETCTBUHM C
YCJIOBUSIMU M TIEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY
3pEHHMS B YCTHBIX M TUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 11O X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN pe3yJbTar;

B X0J1€ OOCYXJEHUS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJeMbl, pelraeMoil 3ajayd, BBICKA3bIBaTh WJEH, HAllCJICHHbIE HA TOMCK
peIIeHNs, COMOCTABIIATh CBOU CYXACHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
nauasora, OOHapyXKUBaTh Pa3JIMUUE U CXOJICTBO MO3UIIMMI, B KOPPEKTHOU popme
dbopmMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pPEe3yJbTATHI pereHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BBHIOMPaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj1a4 TPE3eHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3a1a4H, BHIOUPATh CIIOCO0 pelIeHus
C y4éTOM HUMEIIIUXCA PEecypcoB HM  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEeKT:

BJIQ/JIeTh HABBIKAMHM [IO3HABATENBHOW pedJIeKCHd KaK OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSM, OOBSCHATH
MPUYUHBI JTOCTWXKEHUSI WIM HEIOCTUKEHHSI Ppe3yJbTaTOB JI€SITENbHOCTH,
HAXOJUTh OIINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONH pabOThl MpW pemieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOW JEATEIHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUbl padoT, JOrOBapUBaThCs, OOCYKIATh MPOIECC U PE3YIbTaT
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEUCTBUSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh
KauecTBO  CBOEro  BKjJaJa B OOWIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K konny 10 kiacca o0y4aromuiics HayduTCs:

CBOOOIHO OMEpPUPOBATH OCHOBHBIMH TOHATHUSMHU CTEPEOMETPUN TIPH
peleHny 33729 U IPOBEACHUNA MaTeMaTHUECKUX PacCyKICHHH;
NPUMEHSTh aKCHOMBI CTEPEOMETPHH ¥ CIICACTBHS U3 HUX MPHU PEIICHUU
TeOMETPUYECKUX 3a]1aY;

KJIaCCH(QHUIMPOBATH B3AUMHOE PACTIONOXKEHHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOO/JIHO OMEPHUPOBATH TMOHSTHSIMH, CBSI3aHHBIMH C YIJIaMd B
INPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSMOA M
TUIOCKOCTHIO;

CBOOOIHO OTNEPHPOBATH MOHATHIMHE, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOO/IHO pacrio3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHUKOB (MPU3MA,
nUpaMKIa, NPSMOYTOJIbHBIN Napasienenunen, Kyo);
KJIacCH(QUIIMPOBATh MHOTOTPAHHUKH, BBIOMpAs OCHOBAaHHS IS
KJ1accu(puKaIuy;

CBOOOJIHO ONEPUPOBATh TMOHATHUSMH, CBS3aHHBIMH C CEUYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBIMIOJIHATh ~ TApajUieibHOE,  [EHTPaJbHOE W  OPTOTOHAIBHOE
NPOCKTUPOBaHNWE (UTYp Ha IUIOCKOCTh, BBIMOIHATH H300paKEHUS
¢uryp Ha MmIOCKOCTH;

CTPOUTh  CEYEHHMs]  MHOTOTPAHHUKOB  pa3IMYHBIMH  METOJaMH,
BBITMIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHHU3Y;

BBIUUCISATh TUIOMIAM TIOBEPXHOCTEM MHOTOTPaHHUKOB (IpH3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOPMYT;

CBOOOJHO OINEpUPOBaTh MOHATUSMHU: CHUMMETPHUSI B IIPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemath 3a7add Ha JI0Ka3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOUICHUH U
HAX0XJICHUE T€OMETPUUYCCKUX BEIIMYUH, MPUMEHSISI U3BECTHBIE METO IbI
OpyU pEeHIeHUH MaTeMaTU4YeCKUX 3a7ad IOBBIIMIEHHOTO U BBICOKOTO
YPOBHSI CJIO’KHOCTH;

OPUMEHATh MNPOCTEHMIINE NPOrpaMMHBIE CpPEACTBA U 3IJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBl MpPH PEUICHHUH CTEPEOMETPUUYECKUX
3ajady;

U3BJIEKaTh, MPEOOpPa30BbIBaTh U HMHTEPHPETUPOBATH HH(OpPMALHIO O
OPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (UTypax, MPEICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

NPUMEHSTh TIOJYYCHHBIC 3HAHWA HAa TPAKTUKE: CpaBHUBATh W
aHaAJIM3UPOBATh peajbHbIE CUTYAIMH, MPUMEHATh W3YUYCHHBIC MOHITHS
B TMpoliecce TOMCKA pPEIICHHsS MaTeMaTH4YeCKH CHOpMYyITUPOBAHHOM
npoOJIeMbl, MOJEIUPOBATh pealbHbIE CUTYallUd Ha S3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BaHUEM
TEeOMETPUYECKUX TMOHATHI M TeopeM, ammapara aireOphl, peaTrh



MPAKTUYECKUE 3a7a4d, CBSI3aHHBIE C HAXOXKICHUEM TI'E€OMETPUUYECKUX
BEJIMYMH;

MMETh TpeACTaBiICHUsS 00 OCHOBHBIX 3Tamax pa3BUTHS F€OMETPUU Kak
COCTaBHOM 4YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kinacca oOyvaromuiicst HAy4UTCS:

CBOOOJIHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C IWJIMHAPUYECKOM,
KOHUYECKON U c(hepuvecKol MOBEPXHOCTSAMHU, OOBSICHATH CHOCOOBI
MOJIYYEHUS;

OTMEpUPOBATh TOHSATUSAMH, CBSI3aHHBIMM C TeJaMH  BpalleHUs:
UJIUHIPOM, KOHYCOM, Cpepoil U 1IapoMm;

pacno3HaBaTh Teia BpalleHus (LMWIMHIAP, KOHYC, cdepa M 1ap) u
OOBSICHSITH CITOCOOBI MOJTYUYCHHUS TN BpaIllCHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHCIISITh BEJIUUMHBI AJIEMEHTOB MHOTOTPAHHHKOB U TEJ BpalleHUs,
00BEMBI U TUIONIAU MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BpallleHUs,
TEOMETPUUECKUX TeJ C MPUMEHEHUEM (HOpMYT;

CBOOOJIHO OMEPHUPOBATH IMOHATHIMHU, CBSA3aHHBIMU C KOMOWHAIMSMU
TeJI BpalleHUs U MHOTOTPAHHHKOB: MHOTOTPAHHHWK, BIMCAaHHBIA B
chepy U ormMcaHHbIN 0KOJI0 cepsl, chepa, BMUCaHHAS] B MHOTOTPAHHUK
WJIM TEJIO BPaIlCHHUSI;

BBIYUCIISITh COOTHOIICHHMSI MEXIY IUIOMIAJIMH TIOBEPXHOCTEH U
00BEMaMHU TTOTOOHBIX TEJI;

n300paxaTh M3ydaeMble (DUTYPBI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YEepTekKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh MHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIE€KapTOBOW CHCTEME KOOPAUHAT;
pemaTh TEOMETPUYECKUE 3a/laud Ha BBIYUCIEHUE YIJOB MEXKIY
OPSMBIMA M IUIOCKOCTSIMH, BBIYHMCIIEHHE PACCTOSSHUA OT TOYKH J0
IJIOCKOCTH, B II€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/a IPH PEILLICHNH;

CBOOOJTHO OINEpUPOBATh TMOHSATUSMH, CBSI3AHHBIMH C JBHKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHHMs]I MHOTOTPAHHUKOB U TN BpAIECHUS TPHU
NapajuIeIbHOM [EPEHOCE, LEHTPAJIbHOM CHUMMETPUHU, 3€PKAIBHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOU, IpeoOpa30BaHus MOA00MS;
CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB U TE€J BpAllCHUS: CEYEHUs
HUIMHApa (mapaJuieIbHO U NEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapanienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
niapa;

UCIIOJIb30BaTh METOJbl MOCTPOCHHSI CEUEHHI: METOJ CIEI0B, METO]
BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEeH TIOCKOCTH;
JIOKa3bIBaTh TE€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMETPUUECKHIE (DAKTHI TSI PEIICHHS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
MIPYMEHEHHMS 3a71aHbl B SIBHOW U HESIBHOU (hopMe;



pemaTe 3aJayd HAa JOKAa3aTEIbCTBO MAaTEMAaTHYECKUX OTHOLIEHUW H
HAax0KJICHUE TEOMETPUUECKUX BEINYNH;

MIPUMEHSATh MPOrPaAMMHBIE CpencTBa U ANEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TMPU PEUNICHUH CTEPEOMETPUUYECKUX
3a1ay;

NPUMEHSATh MOJYYEHHbIE 3HAHUA HA MPAKTUKE: CPaBHUBATH,
AHAJIU3UPOBATh W OLECHHUBATH pEaJbHbIC CUTYallMH, NPUMEHSATH
W3YUYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MMOMCKA PELICHUS
MaTEeMaTU4YeCKu  CHOPMYJIUPOBAHHOM  IPOOJIEMBI, MOJIEIUPOBATH
peanpHbIE CUTYyallUd Ha S3BIKE T€OMETPHUM, UCCIEA0BATH ITOCTPOCHHBIE
MOJENHN C HCHOJb30BAHUEM T€OMETPUUECKUX IIOHATHM U TEOpEM,
annapara anreOpbl, pellarb MpPaKTUYECKUe 3a/aud, CBS3aHHbIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEIUYUH;

UMETh MpeACTaBIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPHUM Kak
COCTaBHOM 4acTH bynnameHTa pa3BUTHUSA TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosmmmuecTBo yacos
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
1/ | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
1 BBenenne B crepeoMeTprio 23 1

B3anmHoe pacrionoxenue
NPSIMBIX B IIPOCTPAHCTBE

[TapamrenpHOCTE IPSAMBIX

3 1 IUTIOCKOCTEH B 8
MPOCTPAHCTBE
[TepieHANKYISPHOCTH

4 MIPSIMBIX | TJIOCKOCTEHN B 25
MIPOCTPAHCTBE
Vriel un paccTosHus 16 1
MHOrorpaHHuKu 7 1
Bekrtopsl B mpocTpaHcTBe 12

[ToBTOpEHME, 000OIICHNE 1
CHCTEMAaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO

YACOB IO IIPOTPAMME 102 6 0




11 KJIACC

HaumenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMmblI

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

AHanutuyeckas
reoMeTpust

15

[ToBTOpEHME,
0000mIeHNE 1
CUCTEMaTH3AITUS
3HAHUM

15

O0BéM
MHOTOTPaHHHUKA

17

4 Tena Bpamenus

24

IImomanu
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Ten

6 JIBroKeHUS

IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIus
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uupposeie
o0pa3oBartejibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa
M300paKeHHs Ha PUCYHKE
IUIOCKOCTH, NapajuleIbHbIX
MPSIMBIX (OTPE3KOB),
CEepeINHBI OTPE3Ka

[TonsiTusa crepeomeTpuu:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJia U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
napauieNbHbIX TPSIMbIX
(OTpe3KOB), CepeMHBI
oTpe3ka

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
MepeCeKaIoIINECs Mpsmas
U TJIOCKOCTb;
MOJIYIIPOCTPAHCTBO

Tlonarns:




MepeceKarIuecs
IJIOCKOCTH,
MepeCceKaroIuecs mpsiMast
U IJIOCKOCTb;
MTOJTYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300paxkeHne MPOCTEUIINX
MIPOCTPAHCTBEHHBIX QUTYD,

HECYILECTBYIOIMMNX
00BEKTOB

MHororpaHHukH,
n300pakeHne MPOCTEUIINX
MPOCTPAHCTBEHHBIX (UTYD,

HECYIIECTBYIOIMNX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPUH U
MIEpBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MEepPBBIC CICACTBUS U3 HUX.
CriocoObl 3a1aHKS TIPSIMBIX
U TNIOCKOCTEH B
IIPOCTPAHCTBE.
O603HaueHus NPAMBIX U
IIOCKOCTEN




10

N300paxkeHue ceueHuit
UpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE
MPOXOJAT Yepe3 ux peéopa.
N3o06paxenune
nepeceueHusl MOTy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HBIMU IIBETAMHU

11

N3obpaxenue ceueHnit
MUpaMuIbl, Kyoa u
MPU3MBI, KOTOpBIE
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
nepeceyeHus MoJy4eHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
pa3HbIMU LIBETaMU

12

N3obpaxenue ceueHuit
MUpaMHIbl, Kyoa u
MIPU3MBI, KOTOPbIE
MPOXOJAT Yepe3 ux peéopa.
N306paxenue
nepeceyeHus MOTyIeHHBIX
TUIOCKOCTEH.




PackpamnBanue
IMOCTPOEHHBIX CEUCHU I
pa3HBIMM LIBETAMHU

13

N3o00paxkenue ceucHmit
NUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
MepeceyeHms MOTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETaMU

14

MeTton ciienoB i
MOCTPOEHUS CEUCHU I

15

Meton ciienoB i
MIOCTPOCHUSI CEYCHHUIA.
CBolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

16

Metox ciienoB i
MIOCTPOCHHUSI CEYCHHUIA.
CBoiicTBa nepecevyeHuit
MPSIMBIX U IJIOCKOCTEN

17

[Toctpoenue ceueHuit B
nupamuze, Kyoe rno Tpém
TOYKaM Ha péOpax.
Cozranue BBIHOCHBIX




YEPTEIKEH U 3aIUCh 11aroB
IIOCTPOCHUS

18

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe mno Tpém
TOYKaM Ha pEopax.
Co3zanre BBIHOCHBIX
YEepTEeXKEN U 3aIKCh 1IaroB
MOCTPOCHUS

19

[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Co3aHne BEIHOCHBIX
YyepTexKen U 3aIUCh 11aroB
MOCTPOCHHUS

20

[ToctpoeHune ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Coznanue BBIHOCHBIX
YyepTexKel U 3aruch 11aroB
MTOCTPOCHHUS

21

IToBTOpEHME
manuMerpuu: Teopema o
MIPONOPLUUOHATBHBIX
otpeskax. [logobue
TPEYTrOJIbHUKOB

22

IToBTOpEeHune
nnanuMerpun: Teopema




Menenas. PacueTsl B
CEUYCHHUSX Ha BEIHOCHBIX
yeprexax. Mcropus
Pa3BUTHUS TUITAHUMETPHUH U
CTEPEOMETPUU

23

KonTtponsHas pabora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmHoe pacnionoxeHue
MPSIMBIX B TIPOCTPAHCTRBE.
CkpeniuBaromuecs
npsmele. [IpusHaku
CKPELIMBAIOIIHNXCS
npsameix. [lapannensHbie
MpsIMBIE B ITPOCTPAHCTBE

25

TeopeMma o cyliecTBOBaHUHU
Y €IMHCTBEHHOCTH MPSIMOM
napajyieIbHON TaHHOU
NPAMOM, TpOXoAsAIIeH
yepe3 TOUKY MPOCTPaHCTBA
M He JISKaIIeH Ha JaHHOM
npsimoi. Jlemma o
MepeCceUCHU
MapasIeIbHbIX MPSIMbIX
IUIOCKOCTBIO

26

[TapannenbHOCTB TpEX
npsmeIx. Teopema o Tpéx




napaJijiCJIbHBIX MIPAMBIX.
Teopema o
CKPCIIUBAIOIHUXCA MTPAMBIX

27

[TapannensHOE
MIPOCKTHPOBAHHE.
OcHOBHBIE CBOICTBA
MapajieIbHOTO
MIPOCKTHPOBAHHUS.
N3006paxkenue pa3HbIX
(buryp B mapaienbHON
MIPOCKITNH

28

[eHTpansHas MpoeKIUs.
VYron ¢ coHanpaBiI€HHBIMU
CTOpPOHAMHU. YTOJI MEXKITY
MPSMBIMU

29

3amaun Ha JOKA3aTeILCTBO
M HCCJIEIOBAHHUE,
CBsI3aHHEIE C
PacIoI0KEHUEM MPSIMBIX B
MPOCTPAHCTBE

30

[TonsiTHs: napanienbHOCTh
MPSIMOM U TUIOCKOCTH B
npoctpanctse. [IpusHak
MapajuieNbHOCTU MPSAMOU U
mockocTu. CBolicTBa
MapajuieNbHOCTH MPSAMOU U
MIJIOCKOCTH




31

['eomerpuueckue 3agaun
Ha BBIYUCIICHUE U
JI0KA3aTebCTBO,
CBSI3aHHBIE C
MApAIIETBbHOCTBIO MTPSMBIX
U TUIOCKOCTEH B
MPOCTPAHCTBE

32

[Toctpoenune ceuenus,
MIPOXOIALIETO Yepe3
JTAHHYIO TIPSIMYIO Ha
YyepTeke U MapajiiesIbHOro
npyroi npsamon. Pacuér
OTHOILLIEHUN

33

[TapannensHas mpoekuus,
MIpUMEHEHHE IS
MMOCTPOCHUSI CEUCHUM KyOa
U napajuieNenunesa.
CaolicTBa
napajuiefienumnena u
MIPU3MBI

34

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH.
HpI/ISHaKI/I mapajyiCJIbHOCTH
ABYX IIOCKOCTEH

35

Teopema o
MapaJJIENbHOCTU U
€IMHCTBEHHOCTH
IIOCKOCTH, IPOXOASAIIEN




yepes TOUKy, He
MPUHAJICKALLYIO TaHHOMN
IUIOCKOCTH U CJIEACTBUS U3
HEE

36

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEM: O
MapajyuieIbHOCTH MPSAMBIX
nepeceyeHus npu
MEPECEUCHHUH JIBYX
napajuleNbHbIX TIOCKOCTEH
TpeThen

37

CBoiicTBa napayIenbHbIX
TJIOCKOCTEH: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKJIIOUYEHHBIX MEXKIY
napayuieTbHbBIMU
IJIOCKOCTSIMU; O
MepeceyeHUH MPSMOii ¢
JBYMsI ITapaJlieIbHBIMU
IJIOCKOCTSAMU

38

[ToBTOpEHue: TEOpEeMa
[Mudaropa Ha maockocTu

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSAMOYTOJIBHOTO
TpeyroJibHUKa

40

CBoiicTBa Ky0a u




IIPSIMOYT OJIbHOTO
napajuiesenumnesa

41

Breraucnenue mimH
OTpE3KOB B KyOe U
MPSAMOYTOJIbHOM
MapajienenuIesie

42

[lepnenuKyIApHOCTH
MPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHUKYIISIPHOCTH
MPSIMOM M TUIOCKOCTH

43

[lepnenuKyIApHOCTH
MPSAMOU U TIIIOCKOCTH.
[Tpusnak
MEPIEHUKYIISIPHOCTH
MPSAMOU U TIIIOCKOCTH

44

Teopema o CyIieCTBOBaHHH
W €JUHCTBEHHOCTH
NPAMOM, TpOXoAsAIIeH
4yepe3 TOUKY IMPOCTPAHCTBA
Y TIEPIICHIUKYISIPHON K
IUIOCKOCTH

45

IInockoctu n
MEPIICHANKYIISIPHBIE UM
MpsSIMBbIE B MHOTOTPaHHUKAX

46

IInockoctu n




NEPIEHIUKYJIAPHbIE UM
IIPSIMBIE B MHOTOI'PAaHHHMKAX

47

[lepnenaukyisap u
HakJIoHHas. [locTpoeHue
MEPIEHIUKYIIApA U3 TOUKU

Ha MPSIMYIO

48

[lepnenaukyisp n
HakJIoHHas. [locTpoenue
MEPIEeHIUKYIIApa U3 TOUKH

Ha MPSMYIO

49

Teopema o Tpéx
MeprHeHuKyIsapax (mpsmast
1 oOpaTtHas)

50

Teopema o Tpéx
MepreHIuKysapax (mpsmast
1 oOpaTtHas)

o1

Yroa mexny
CKPEIIUBAIOIIMUMHCS
MPSMBIMA

52

[Tonck neprneHIuKyIspHbIX
MPSAMBIX C IOMOIIBIO
MEePIEHIUKYIISIPHBIX
MJI0CKOCTEMN

53

OproronansHoe
IIPOEKTUPOBAHUE

54

ITocTpoenue ceuenuii kyoa,




IIPU3MBI, IPaBUIILHOM
MIAPAMHU/JIBI C IIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINHU

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OPTOTOHAJILHOM IPOEKIINU

56

Cummetpus B
MIPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
[Inockoctn cummeTpuit B
MHOTOTPaHHUKAX

57

[Tpusnak
MePIEeHIUKYIIPHOCTH
MPSAMOM U TIJIOCKOCTH Kak
CIIEJICTBUE CUMMETPUU

58

[IpaBunbHbIC
MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUI OT TOYKH JI0
IJI0CKOCTH

59

IIpaBunbHBIE
MHOTOTpaHHUKU. Pacuér
pacCTOSTHUN OT TOUYKHU J0
IIOCKOCTH

60

Crnoco0bl OIyCTUTh
NEePIEeHANKYISAPBI:




CUMMCTpPUs, CABUT TOYKU
110 apaJJIENbHON MPSMOMN

61

CaBur no HenapamienbHOU
IIPSIMOM, U3MEHEHHE
paccTostHui

62

KonTtponsHas pabora
"B3auMHO€ pacmosioxkeHue
MPSIMBIX U INIOCKOCTEHN B
MIPOCTpaHCTBE"

63

[ToBTOpEHME: Yyroy MexIy
IIpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIEHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YrOa MEXKIY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU B IIPOCTPAHCTBE

65

FCOMCTpI/I‘ICCKI/Ie MCTObI
BBIYHUCIICHHUA yIjla MCXKIY
IIpsAMBbIMU B
MHOTI'OI'paHHHUKaX

66

JIByrpaHHbIN yroJ.
CBOMNCTBO JINHENHBIX YTIIOB

JBYIPAaHHOTO yria

67

[leprienAuKyNsIpHBIE




miockoctu. CBoiicTBa
B3aNMHO
HGpHGHZII/IKyJU[pHI)IX
MIOCKOCTEH

68

[Ipu3nax
MEPIEHUKYIIIPHOCTH
IJIOCKOCTE; TeOpeEMa O
IIPSIMOM NIEPECEUEHHUS] IBYX
IIJIOCKOCTEMN
MePIEeHIUKYIIIPHBIX
TpEThEN MIIOCKOCTH

69

[IpssMOyroaBHBIM
napajuiesienuIe; Kyo;
W3MEpEHHUs, CBOMCTBA
MPSIMOYTOJIbHOTO
napajuiesienuneaa

70

Teopema o AuaroHaiu
MPSAMOYTOJIHOTO
napajiesnenurena u
CJIeICTBHE U3 HEE

71

CrepeoMeTrpuueckue u
MIPUKIIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCMoJIOKEHUEM TPAMBIX U
MIJIOCKOCTH

72

IToBTOpEHwue:
CKpELIUBAIOIIHEC




IpsiMble, TapajuleIbHbIE
IJIOCKOCTHU B CTaHIaPTHBIX
MHOTOTpPaHHUKAX

73

[Tapa mapaynenbHbIX
IIJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS
MIPSIMBIX, PACCTOSTHUE
MEXTY
CKPEIIUBAIOIIUMHUCS
MPSIMBIMHU B TIPOCTHIX
CUTYaIHIX

74

Paccrosgane oT TOUKH 110
MIJIOCKOCTH, PaCCTOSTHUAE OT
NPAMOM A0 MIIOCKOCTH

75

Brruncienue paccrosaHuit
MEXIY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU C TIOMOIIIBIO
MePIEeHIUKYIAPHOM
IJI0CKOCTH

76

TpéxrpanHblii yrou,
HEpaBEHCTBA JJIs
TpEXTpaHHBIX YIJIOB.
Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO

yria




7

DneMeHTHI cheprudecKoit
TE€OMETPHUH: T€OJIC3NUECKUE
JMHUM Ha 3emiie

78

KonTponbHas pabora
"Y1l u paccTostHUS"

79

CucreMaTu3arnys 3HaHHHN
"MHOTOTrpaHHUK U €T0
SJIEMEHTHI"

80

[Tupamuna. Buabl
nupamu. [IpaBunbHas
npamMua

81

[Ipusma. Ilpamas n
HAaKJIOHHAs IPU3MBL.
[IpaBunpHas npusma

82

[Ipsmoit nmapamnenenunen,
MPSAMOYTOJIbHBII
napajuiesienumnesa, Kyo

83

Brinykisie
MHOTOTrpaHHuKHU. Teopema
Diinepa

84

Brinyxisie
MHOTrorpaHHuku. Teopema
Oiinepa. [IpaBunbHbIe 1
MOJIYIIPABUJIbHBIE
MHOTOT'PAHHUKH

85

KonTtponsHas pabora




"MHororpaHHuKu"

[TonsiTue BexkTopa Ha

86 TJIOCKOCTH | B
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 PazHOCTH BekTOpOB

89 [IpaBuno
napajuiesenumneaa

90 YMHOX€EHNE BEKTOpa Ha
YUCIIO0
Pasnoxenne BekTopa 1o

o1 0a3ucy Tpéx BEKTOPOB, HE
JISKaIUX B OQHOHU
IIJIOCKOCTH

92 CkansipHO€ TTPOU3BEICHNE

93 Boeruucnenue yria mexnay
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreitmume 3a1auu ¢
BEKTOPaMH

95 IIpocrenimme 3agauu ¢
BEKTOPaMH

96 IIpocrenimme 3agauu ¢
BEKTOPaMH

97 [Ipocrenmue 3anauu ¢

BCKTOpaMHn




98 O6o06menne n 1
cUCTeMaTu3alurs 3HaHUI

99 O6o06menne n ) 1
cUCTeMaTH3alus 3HaHUH

100 HroroBas KOHTpOJIbHASA 1
paborta

101 HroroBas KOHTpOJIbHASA 1
paborta

102 O60061enHue u ) 1
cUCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

IToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
IJIOCKOCTH U B
MIPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEJICHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX1y BEKTOpaMU B
npocrpanctae”

[ToBTOpEHUE TEMBI
"YpaBHeHHE TPSIMOH,
MIPOXOIALIe uepes J1Be
TOYKH"

ypaBHeHI/IC IIJIOCKOCTH,
HOpMaJib, YpaBHCHHC
IINIOCKOCTH B OTPE3Kax

VYpaBHEHHE MIJIOCKOCTH,
HOpMaJlb, ypaBHEHHE




IIJIOCKOCTH B OTPEC3Kax

Bekropnoe
IIPOU3BEICHUE

JInHeliHbIe HEPABEHCTBA,
JIMHEWHOE
IPOrpaMMHUPOBAHUE

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
MIPOrpaMMHPOBAHNE

10

AHanuTHYeCKHE METOIbI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

11

AHanIuTHYECKNE METOIEI
pacdéTa yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmyna pacCTOSHUS OT
TOYKH JI0 TIOCKOCTH B
KOOpJIUHaTax

13

HaxoxaeHnue pacctosiHuil
OT TOYKH JIO INIOCKOCTH B
KyOe

14

Haxoxnenue paccrostnuit
OT TOYKH JI0 INIOCKOCTH B
MPaBUJILHOM NTUPAMUJIE




15

KontponsHas pabora
" AHanmuTHYECKas
reoMerpus"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKH

17

Ceuenusa
MHOTOTPaHHUKOB: METO]T
CJIENOB

18

Ceuenns
MHOTOTPaHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepecevYeHHs MPSIMBIX U
IUIOCKOCTEH

19

[TapannenpHble NPSIMBIE U
IJIOCKOCTH:
napajuieNibHble CEYCHHS

20

[TapannenpHble NPSIMBbIE U
IJIOCKOCTH: Pacu€T
OTHOLIEHUH

21

HapaJ'IJ'ICJ'ILHLIC IpsAMBIC U
IIOCKOCTH: YI'JIbI MCKIY
CKpCIIUBAOIINUMHUCH
psAMBbIMHA

22

[leprienAuKyNsIpHBIE




IIPSIMBIE U TUIOCKOCTH:
CTaHAAPTHBIE NaPbI
NIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U IPSIMBIX,
CUMMETpUHU
MHOT'OTPaHHUKOB

23

[IepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
TeOpeMa O Tpex
MEPIEHIUKYIIpax

24

[lepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JUIVH B
MHOTOTPaHHUKAX

25

[ToBTOpEeHue: mIomagn
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUTOINAICH,
cooOpakeHHs TI0100Us

26

[ToBTOpEHUE: TUTOMIAIM
MHOTOYT'OJIbHUKOB,
(bopMyIBI IS TIOIIAIEH,
cooOpakeHUs TI0100Us

27

[ToBTOpEHHE: MIIOMIAAN
MHOTOYTOJILHUKOB,
(bopMyIBI TS TIIOIAIEH,
cooOpaxeHus moao0us




28

[Inomanu ceyenun
MHOTOT'PAaHHUKOB:
IIJIOIIAIU ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COO0paxeHus moa00us

29

[Inomanu ceyenui
MHOTOTPaHHUKOB:
IIJIOIAIN ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
cooOpakeHUs TI0100uS

30

KounTtponsHas pabota
"I[ToBTOpEHUE:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOI'PaHHUKOB"

31

O0BéM Tena. O0BEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

32

3amauun 00 yABOCHUH
Ky0a, 0 KBagparype Kyoa;
O TPUCEKIIUH yTia

33

CrepeomMeTpuiecKue
3a7a4M, CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napasuieNenuneaa

34

[Ipuknanueie 3ana4w,




CBSI3aHHEIE C
BBIYHCIICHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesienumneia

35

OO0BEM MpSAMO TPU3MBI

36

CrepeoMerpuueckue
3aJ1a4ui, CBSI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB
MPSAMOM IPU3MBI

37

[Tpuknagnsie 3amayu,
CBSI3aHHBIE C 00BLEMOM
MPSAMOM IPU3MBI

38

Brruncienue 00EMOB
TEJ C IIOMOIIBIO
OTPEIEIIEHHOTO
unaTerpaia. O0bpEmM
HaKJIOHHOHM TIPU3MBI

39

Brruucienue 006MOB
TeJ C TOMOIIIBLIO
OTPEICIIEHHOTO
unTerpana. OopéM
MUPAMUIBI

40

dopmyna o0bEMa
nupamupl. OTHOIICHHE
00BEMOB MHUpaMus ¢
o0IIMM yriom




41

dopmyna o0bEMa
nupamuibl. OTHOLLIEHUE
00BEMOB MHPaAMUJ C
o0ImmM yriom

42

Crepeomerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMM HAKJIOHHOM
TIPU3MBI

43

Crepeomerpuueckue
3aj1a4M, CBSI3aHHBIE C
o0BbEMamMu MUpaMUIbI

44

[Tpuknagnsie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
HAKJIOHHOM MPU3MBI

45

[IpuknagHsie 3a1a4u 1Mo
teme "OO0bEMEBI TEN",
CBsI3aHHBIE ¢ 00BEMOM
MTAPAMU/IBI

46

[Ipumenenne 06bEMOB.
Brruncnenue paccTosiHus
JI0 TJIOCKOCTHU

47

KontponbsHas padorta
"O6BEM MHOTOTpaHHUKA"

48

]_II/IJ'II/IHL[pI/I‘-ICCKaH
IOBCPXHOCTD,




oOpa3yromue
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

Hunuuap. Hpamon
KPYTOBOW LIUJIUHAP.
[Inomane MoBepxXHOCTH
LHWIHHIpA

50

Konunueckas
TTOBEPXHOCTb,
oOpazyromue
KOHUYECKOU
noBepxHocTh. Konyc

51

CedeHnue KoHyca
MJI0CKOCTBIO,
MapaieIbHOMN MIIOCKOCTH
OCHOBaHUS

52

VYceuéHHbIN KOHYC.
N300paxkeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITmomans 0OKOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTH KOHYCa

54

ITnomans 0OKOBOI
MOBEPXHOCTU U TIOJTHOU
MOBEPXHOCTH KOHYCa

55

CrepeoMerpuueckue




3a/1a4y Ha
JI0Ka3aTelIbCTBO U
BBIYUCIICHUE,
IMOCTPOCHUEM CEUYEHUI
LUIHHIPA, KOHyca

56

CrepeoMerpuueckue
3a/1a4y Ha
JI0Ka3aTesIbCTBO U
BBIYHUCIICHUE,
MOCTPOCHUEM CEYEHUI
IJIMHApPA, KOHYCa

57

[Tpuknagnsie 3am1ayu,
CBSI3aHHBIE C IUIUHIPOM

58

[Ipuxknagnsie 3amayu,
CBSI3aHHBIE C ITWJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
rapa ¢ IioCKOCThIO.
Kacanwue mapa u cdepsr
IUIOCKOCTHI0. By n
n300pakeHue mapa

61

[Tepeceuenue chepsl u
mapa ¢ MIoCKOCTBIO.
Kacanue mapa u cdepsr
IUIOCKOCTHI0. Bua u
n300pakeHue mapa




62

VYpaBuenue chepsl.
[Tnomans chepst u e€
yacTen

63

Cummerpus cdepsl u
mapa

64

Crepeomerpuieckue
3aJa9u Ha
JI0Ka3aTenbCTBO
BBIYHNCIICHUEC, CBSI3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CEUCHUH
TUTOCKOCTBIO

65

CrepeomeTpuyeckne
3aJauu Ha
J0Ka3aTelbCTBO U
BBIUMCIICHUE, CBS3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CCUCHHI
TUIOCKOCTBIO

66

[Ipuknanueie 3anauu,
CBsI3aHHBIE CO chepo u
mapom

67

IToBTOpEHME:
OKPY’KHOCTb Ha
ITIOCKOCTH, BBIYUCIIEHUS
B OKPY>XHOCTH,
CTaHJapTHbIE TIO100Us




68

Pasnmuunsle KOMOMHAITUHA
TEJ BpaIleHUs U
MHOTOTPaHHUKOB

69

3anauu o teme "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3anaun o teme "Tena u
MMOBEPXHOCTHU BpalieHus"

71

KonTponsHas pabora
"Tena 1 NOBEPXHOCTH
BpaiieHus"

72

O06BEM TTUIMHApA.
Teopema 06 00bEMe
MPSIMOTO IIAJIHHJIPA

73

Brruncienue 006MOB
TEJ C IIOMOIIBIO
OTPEIEIIEHHOTO
uHTerpaa. O0bpEM
KOHYCa

74

[Tmomanu OOKOBOH U
ITOJIHOM IMOBEPXHOCTH
KOHYca

75

CrepeoMeTrpuueckue
3aJlauu, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB
WINHPA, KOHYyCca

76

HpI/IKJ'Ia,[[HLIC 3aga4u 110




teMme "OO0bEMBI U

IIJIOIIAIU [TOBEPXHOCTEN

Ter"

77

OO6béM 1apa u mapoBoro
cekropa. Teopema 00
00béme mapa. [lnomanp
cdepsl.
Crepeomerpuueckue
3aJ1auM, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB
1rapa, apoBoro
CerMEeHTa U IIapoBOTO
CEeKTOpa

78

[IpuknagHsie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
mapa ¥ Iiomiaabo
cthepnl. COOTHOIICHHMS
MEXKTy TIOIIAIIMH
MOBEPXHOCTEUN U
00BpEMaMHU ITIOJOOHBIX TEN

79

ITonoOHsIe TENA B
MIPOCTPAHCTBE.
N3menenne o0bEéMa npu
MOJI00UH.
CrepeoMerpuueckue
3a/1auu, CBSA3aHHBIE C




BBEIUMCIIEHUEM 00BEMOB
TeJl U IUIoIaiel
IIOBEPXHOCTEN

80

KonTponbHas pabora
"[1nommaan mMOBEpXHOCTH
1 00BEMBI KPYTJIbIX TET"

81

JBro>xeHust
MIPOCTPaHCTBA.
OToOpaxeHusl.
JIBH)KEHHUS U PaBEHCTBO
¢uryp. O6mue cBoicTBa
JNBIDKECHUN

82

Bunel nBukeHuii:
MapasieabHbIN IEPEHOC,
LIEHTpaJIbHAsl CHMMETPHS,
3epKaJIbHAasi CHMMETPHS,
MTOBOPOT BOKPYT MPSMOU

83

[IpeobpazoBanus
nonoous. [Ipsmas u
cdepa Diinepa

84

FCOMCTpH‘leCKI/Ie 3aJa4u
Ha IPUMCHCHHC
JABUIKCHUA

85

KonTtponsHas pabora
"BexTopsl B
npocrpaHcTae”




86

O6o06maromee
noBroperue 11 nonstuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUs
3HAHMI:
"[TapannensHOCTD
NPSAMBIX U INIOCKOCTEN B
npocrpaHcTee”

87

Ob6o6maromiee
noBTopenue 11 nmonsruit
¥ METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CHCTEMaTH3aLus
3HaHuil: "BekTopsl B
npocrpanctae"

88

Ob6o06mmaromniee
noBTopenue 11 nmonsruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CHUCTEMaTH3aLUs
3HaHui: "BekTopsl B
npocrpanctae"

89

Oo6o01aromiee
noBropenue 11 nonstuit
Y METOJIOB Kypca
reomerpun 10-11




KJIACCOB, CHUCTEMaTH3aLus
3Hanuii: "O0Bem
MHOTOTpaHHHUKa"

90

O6o06maromee
noBroperue 11 noustuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHui: "O0beM
MHOTOrpaHHHUKa"

91

O6o6maromiee
noBTopenue 11 nmonsaruit
Y METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CHCTEMaTH3alus
sgagui: "[lmomaan
MTOBEPXHOCTU U 00BEMBI
KpyJibIxX Ten"

92

Ob6o06mmaromniee
noBTopenue 11 nmonsruit
Y METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUS
sgaguii: "[lnomaan
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX TEN"

93

Hroropas KOHTPOJIbHAaA




pabota

94

Hrtorosast KOHTpOJIbHAS
pabora

95

[ToBTOpEenue, 06061IEHNE
U CUCTEMaTu3anuAa
3HaHUH

96

Hcropus pazsutus
CTEepEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

98

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH




99

Hcropus passutus
CTEpPEOMETPUHU KaK HAyKU
U €€ poib B Pa3BUTUH
COBPEMEHHBIX
UHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU I

100

Hcropus pazsutus
CTEepEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
HUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Uctopus pazsutus
CTEPEOMETPUM KaK HAYKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Uctopus pa3zButus
CTepEeOMETPUHU KaK HAYKU
U e€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIBIOTEPHBIX




TEXHOJIOTUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




YUYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

I'eometpus: 10-11 xnaccel: yueO. 1y1s 00111e00pa3oBaTeNbHbIX yupexkaeHU: 0a30BbIit U podui. Yposuu / JI. C.
ArtanacsH, B.®. byry3os, C.b. Kagomiies u nip. / - M: [IpocBernienue

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Marematuka (yriyosneHHbIN ypoBeHb). Peanuzanus tpeboanuit ®I'OC cpennero odiero oopa3oBaHus :
meroandeckoe nmocoobue mis yuutens / [JI. O. Pocnosa, E. E. Anekceera, E. B. byuko]; mox pex. JI. O. PocnoBoii. —
M.: ®I'BHY «MHcTUTyT CcTpaTeruu pa3BuTus oopasoBanusy, 2023

Meronunueckue pekomenaanuu(asropsl A.I'. Mepansika, [{.A. Homuposckoro, B.b. Tlonsikosa)

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://lesson.edu.ru/catalog bu6nmorexa IIOK

http://window.edu.ru DaexTpoHHas OMOIHOTEKa YICOHHKOB M METOJAMUYCCKUX MATEPHAIIOB

https://math.ru/ Matepuasl mo MaTeMaTHKe B EnuHOM KoTeKun 1upOBBIX 00pa30BaTEIBHBIX PECYPCOB
https://resh.edu.ru/ Poccutickas ayieKTpoHHAsI MIKOJIA

https://zadachi.mccme.ru/2012/local.html 3amaum mo reomerpun
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