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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBisieTcd OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHETrO
oOmero oOpa3oBaHusA, TaK KakKk o00eCneYrBaeT BO3MOXKHOCTb H3YyUEHHS
OUCUUIUIMH ~ €CTECTBEHHO-HAy4YHOW  HAalpaBiIC€HHOCTM U MPEIMETOB
ryMaHuTapHOro 1ukia. [Tockonbky Jioruueckoe MbluieHHe, popMupyeMoe npu
U3YyYeHUH  OOYyYalolMMHUCA  TOHSATHUMHBIX  OCHOB  TE€OMETpUH,  TNpPH
J0Ka3aTeJIbCTBE TEOPEM U MOCTPOECHUHU LEMOYKU JOTHYECKUX YTBEPXKICHUN MTPU
pELICHUH T€OMETPUYECKUX 3a]1a4, YMEHHUE BBIJIBUTATh U ONPOBEPraTh TUIIOTE3bI
HEMOCPEJCTBEHHO HCTIONB3YIOTCA MPHU PElIeHUH 3a7a4 €CTECTBEHHO-HAyYHOTO
[IUKJIa, B YACTHOCTHU (PU3MYECKUX 3a/a4.

llens ocBoenuss mporpammbl ydeOHoro kypca «['eomerpusi» Ha
yriayOJa€éHHOM  ypOBHE —  pa3BUTHE  WHIUBUIAYAIbHBIX  CIOCOOHOCTEM
oOydaromuxcs NpU U3YYEeHUH TE€OMETPUHU, KaK COCTaBIISAIONIEH MpeaMeTHOU
obnactn «Marematuka M WH(pOpPMaTHKa» 4Yepe3 oOecreyeHue BO3MOKHOCTU
NpUOOPETeHUs W UCIOJB30BaHMs OoJsiee TITyOOKHX T€OMETPUUYECKUX 3HAHUM U
NEUCTBUM, CNEUUPUUYHBIX TE€OMETPUU, M HEOOXOIUMBIX JUISl YCHEIIHOTO
npodeccuoHaIbHOrO  00pa30BaHMs,  CBS3aHHOTO  C  MCIOJb30BAaHUEM
MaTEMaTHUKH.

[IpropuTeTHRIMH 3aJja4aMH Kypca T€OMETpUHM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUJIMBAIOIIMMU Kypc 6a30BOr0 YPOBHS, SIBISIOTCS:

pacIIMpeHNe IPEACTABICHUS O TEOMETPUN KAaK YaCTU MUPOBOM KYJIBTYDPBI
1 GOpMUPOBAHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE MNPEICTABIECHUS O IPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MAaTEMaTUYECKUX MOJEISX, MO3BOJIAIOIIMX ONMCHIBATh U M3ydaThb
pa3HbIE SBIEHUS OKPYKAIOIIEr0 MHUpA, 3HAHUE MOHATHMHOIO armapara IIo
pazzaeny «CrepeoMeTpus» yueOHOro Kypca reOMeTpUH;

(opMupoBaHuE  yYMEHHUS  BIaJ€Th  OCHOBHBIMHU  TOHATUSMU O
OPOCTPAHCTBEHHBIX (UTYpaxX U MX OCHOBHBIMHU CBOWCTBAaMH, 3HAHUE TEOPEM,
GopMyn U yMEHHE UX NPUMEHATb, YMEHUS JI0Ka3bIBaTh TEOPEMBbI U HaXOAMTb
HECTaHJapTHBIE CIIOCOOBI PELICHUs 3a/1a4;

(GopMupoBaHHE yMEHHUS paclO3HaBaTb Ha YepTekax, MOJEISIX MU B
peaJlbHOM MHUpPE MHOTOI'PAaHHHUKM W Tejla BpPALIECHHSA, KOHCTPYHUPOBATH
reOMETPUYECKUE MOJIEIIN;

dopmupoBanue MIOHUMAaHUs BO3MOXHOCTH AKCHOMAaTH4YECKOTO
MOCTPOEHHUSI MAaTeMaTU4YeCKUX TEeOopuil, (OpMUpPOBAHWE TOHUMAHHS POJIH
AKCHOMATHUKH IPU IPOBEJICHUN PACCyKICHUN;

(GopMupoBaHUE YMEHHs BIaJETh METOJAMU JI0KA3aTEIbCTB U aITOPUTMOB
pELIeHMs], YMEHUS UX MPUMEHATH, IPOBOAUTH JOKA3aTEIbHbIE PACCYKIEHUS B
XOZI€ PpEIICHHsS CTEPEOMETPHUYECKMX 3aJad M 3aJad ¢ [PaKTUYECKUM
COJZICpKAHUEM, dbopMupoBaHUE  TIPEACTABICHUS O  HEOOXOAUMOCTH
J0Ka3aTeabCTB NPH OOOCHOBAaHWHM MAaTE€MATHYECKHX YTBEP)KIAECHUH M pOJIU
AKCHOMAaTUKH B MPOBEJACHUU JI€TYKTUBHBIX PACCYXIACHMUII;

pa3BUTHE W COBEPUICHCTBOBAHME WHTEJUIEKTYaJIbHBIX W TBOPYECKUX

CIIOCOOHOCTEH oOyJaronmxcs, IMO3HABATEIILHOM AKTHUBHOCTH,
MCCIIeI0BATEILCKIX YMEHUH, KPUTHYHOCTH MBIIIJICHUS, HTEpECca K U3y4EHUIO
TCOMETPUH;

dbopmupoBaHue (G yHKIIMOHAIBHOM rPaMOTHOCTH, peNeBaHTHOU

F€OMETPUH: YMEHHUS PAaClO3HABATH MPOSBICHUS TE€OMETPUYECKUX IOHATHUH,
O00OBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHbIX J>KU3HEHHBIX CUTYalUsX U TpHU
M3YYEHUHU JIPyTUX YYE€OHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEU U



3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pealbHBIX CUTYyallMi, HWCCIEI0BAHUS
MOCTPOEHHBIX MOJIENIEN, MHTEPIPETAUHU MTOJIYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJEP>KATEIbHBIMU JUHUAMU yueOHOro Kypca «I'eomeTpus»
B 10-11 kmaccax sBmstores: «lIpsgmple M IJIOCKOCTH B HPOCTPAHCTBER,
«MHororpanHukmn», «Tema BpameHus», «BekTopsl U KOOpPAUHATHL B
MPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MNOHATUSMUY», PEJIEBAaHTHBIMU I'€OMETPUU Ha YriayOJIEHHOM ypOBHE 0Oy4YeHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COAEPKATEIIbHBIM JIMHUSAM Y4eOHOTO Kypca,
a (GopMHpOBaHUE JIOTMUECKMX YMEHUH pacrnpenensieTcss HEe TOJbKO M0
colepKaTelIbHbIM JIUHUSIM, HO M 10 TrojgaM oOyueHus. CoxepxaHue
oOpa3oBaHus, COOTBETCTBYIOL[EE MPEIMETHBIM pe3yjbTaTaM  OCBOECHUS
denepanbHOM pabodeit MporpaMMbl, pacnpeei€HHBIM M0 rojaM O0y4YeHus,
CTPYKTYPHUPOBAaHO  TakuM  00pa3oMm, 4YTOObl KO BCEM  OCHOBHBIM,
NPUHIMITHAIBHBIM BOMpOocaM o0yuaroluecs: o0palaguch HEOJHOKPATHO. DTO
MO3BOJIIET OPraHM30BaTh OBJAJCHUE TE€OMETPUUECKHUMH TOHATHUSIMU U
HaBbIKAMHU TMOCJEAOBATEIbHO M TOCTYNaTEIbHO, C COOJIIOJICHUEM MPUHIIMUIIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIOYaTh B OOIIYyI0 CHCTEMY
r€OMETPUYECKUX MPEACTABICHU OOYYalOUIMXCs, pacliupsis U yriayonss ee€,
o0pa3ysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycioBus st auddepeHnnanud  oOydeHHs, TOCTPOCHUS
UHAUBUAYATbHBIX 00pa30BaTeNbHBIX MpOrpaMM, OOEClneuuTh YriayOoneéHHoe
U3y4YEeHHE TeOMETPUU KaK COCTaBIISIONIEH yueOHOro npeaMera «MaremaTukay;

MOJIFOTOBUTHh OOYYAIOUIUXCS K MPOAOJKEHHUIO M3YYEHUS MATEMaTUKU C
yué€TtoMm BbIOOpa Oynymieit mpodeccun, odecrieyrBasi MPEEMCTBEHHOCTh MEXKIY
o01muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha w3ydenume ydeObHOro kypca «Il'eomerpusi» Ha yriayOJE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 knacce —
102 yaca (3 yaca B HEJIEJIO).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B INPOCTPAHCTBE: IMEpECEKaroluecs,
napajuieJibHble W CKpeIIMBaroIIMecss MpsMble. [Ipu3Haku cxkpemumBaromumxcs
npsaMbiX. [lapannenbHOCTP TOPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napajieJIbHbIE TPSIMbIE B TPOCTPAHCTBE, MNAPAIIEABHOCTh TPEX NPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIBHOE
NpoeKTUpoBaHue, n3oOpaxeHue Quryp. OCHOBHBIE CBOMCTBAa MapajiieIbHOTO
npoektupoBaHus. M3o0paxkenue ¢uryp B mapajielibHONM MPOEKUUU. YTIBI C
COHANPaBJICHHBIMA CTOPOHAMH, YIrOJd MEXIy MNpPSIMbIMH B MPOCTPAHCTBE.
[TapamienbHOCTh ~ IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocteiiine mnpocTpaHCTBEHHBbIE (GUTYphl Ha
IJIOCKOCTH: TETpa’ap, Napajuiesienunes], HOCTPOEHHE CEUEHUI.

[TeprieHAUKYJISIPHOCTH NPSIMOM U TIJIOCKOCTH: NIEPIICHAUKYJISIPHBIE TTPSMbIC
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTA NPSIMOW M IUIOCKOCTH, TeOopeMa O IPsAMOWU
NIEPIICHAUKYJIISIPHOU IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHUE.
IleprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHHE OT MPSMOM 10 TIUIOCKOCTH, MPOEKUUS (GUTYPHl Ha IUIOCKOCTD.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPIECHAMKYISAPHOCTH JIBYX
wiockocrenl. Teopema 0 TpEX NepreHAUKYIIIpax.

VYTl B IPOCTPAHCTBE: YIOJI MEXKAY IPSAMOMN U IUNIOCKOCTHIO, JBYTPAaHHBIN
yIOJI, JIMHEWHBIA Yroj JBYTPAHHOIO yryia. TpEXrpaHHBIM W MHOTOIPAHHBIE
yrabel. CBOMCTBA IMJIOCKHX YIVIOB MHOTOrpaHHOro yria. CBOWCTBa IJIOCKUX U
JIBYI'PaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Buapel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
mpu3Ma, MpsMas W HAKJIOHHAs TPU3MBI, OOKOBask W TMOJHAas TMOBEPXHOCTH
npusMsbl. [lapannenenunesn, npsSAMOYTroJIbHBIM NapajjIeeune] U €ro CBOMCTBa.
Kparuaiiiue nyTM Ha NOBEPXHOCTM MHOTOrpaHHuka. Teopema Oiinepa.
[IpoctpancTBennas teopema Iludaropa. IMupammma: Nn-yrompHas nupamuna,
npaBwiIbHas U yceu€HHas mnupamubl. CBoiicTBa pédbep M OOKOBBIX TpaHen
MpaBWIbHOM NUpaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKU: MPABUJIbHAS MPU3MA U
MpaBWIbHAS TNHUpaMKUAa, MPAaBUWIbHAS TPEYTOJbHAs MHUPAMUJA U NPABUJIBHBIN
teTpa’ap, kyO. IlpencraBieHne O MNpaBUIBHBIX MHOTOTPaHHUKAaX: OKTa’Jp,
JOEKAd AP U UKOCADIP.

Beruncienne 5JI€MEHTOB MHOTOTPAHHUKOB: p&Opa, IMAaroHaIM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMON TMPU3MBI,
IJIOIIA/Ib OCHOBAHUM, TeopemMa O OOKOBON MOBEPXHOCTH MPSIMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTU MPABUIBHON MNUPAMUIBI,
TeopeMa O IUIOIAAN YCEUEHHOW MUPaMUbI.

CumMeTpuss B NOPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUU TPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUST B NPAaBWIBHOM MHOTOIPaHHHUKE: CHMMETPHS



napajujiejenunea, CUMMETPUsT IIPAaBWIBHBIX IPU3M, CUMMETPHUs IPaBUIBHOU
IIAPAMUBI.

BeKkTopsI M KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOpP, AJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJJIMHEAPHBIC, COHAIIPABJICHHBIE W IIPOTUBOIIOJIOXKHO
HaIlpaBJICHHBIE BEKTOpbl. PaBEHCTBO BEKTOpPOB. JIEHCTBUA C BEKTOpPaMH:
CJI0’KCHUE U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKCHUE
BeKTOpa Ha 4ucio. CBOMCTBAa CIOXKEHHs BEKTOpOB. CBONCTBA YMHOXKEHUS
BeKkTopa Ha uucio. IloHstue xomiuiaHapHele  BekTOpbl.  I[IpusHax
KOMILIAHApHOCTU TPEX BekTopoB. IIpaBuino napamienenunena. Teopema o
Pa3JI0)KEHUU BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM. lIpsMoyrosibHas
CUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. CBA3b MEXAY
KOOpAMHATAMU BEKTOPAa U KOOpAMHATAMH TOYEK. YIOJ MEXKAY BEKTOpPaMH.
CxassipHOE IPOU3BEICHUE BEKTOPOB.
11 KVIACC

TeJia BpalueHus

[TonsiTus: UMIMHIpPUYECKAas TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, oOpasywliue moBepxHocTeil. Tenma BparmieHUs:
UIUHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3auMHoe pacronoxeHue
chepbl M IUIOCKOCTH, KacaTelbHash IUIOCKOCTh K cdepe. M3oOpaxkeHue ten
BpaleHus Ha TI0cKOCTH. Pa3BépTka nunuHapa u konyca. Cummetpus cepsl u
miapa.

O6BéM. OcHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 o00BEME
IPSAMOYTOJIBLHOTO Tapajuiesienunena U ciueAcTBus u3 He€. OObEM mpsiMoill U
HAKJIOHHOW TPHU3MBI, IMWIMHApPA, NHpaMuabl U KoHyca. OOBEM 1mapa
IIaPOBOTO CETMEHTA.

KomOunaruy Ten BpaleHds W MHOTOTpaHHUKOB. [Ipw3ma, BmucaHHas B
MWIMHAP, ONMHCaHHAs OKojo ImiauHApa. llepecedenue cdepsl W mapa ¢
miockocThio. Kacanue mapa u cepsl miockocTpio. [ToHATHE MHOTOTpaHHUKA,
OMMCAHHOTO OKO0JIO cdephl, chepbl, BIUCAHHOH B MHOTOTPAHHHMK WM TEJO
BpaILlCHUS.

[Tnomanp MOBEpXHOCTH MIJIMHPA, KOHYCA, TUIONIaas chephl U e€ JacTei.
[Tonobue B mpocrtpancTBe. OTHOIIECHHE OO0OBEMOB, TUIOMIANEH IMOBEPXHOCTEH
nofaoOHpIX ¢uryp. IlpeodpazoBanue momgodus, romoreTrs. Pemenue 3amayd Ha
IJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne cedyeHMd MHOTOIPAHHUKOB W TEJI BpPALCHUS: CEUYECHUS
uuauHapa (mapajyuleibHO Y MEPHEHIUKYJSPHO OCH), CEUYEHUsS KOHYyca
(mapanenabHble OCHOBAaHUIO M MPOXOJAIIHNE Yepe3 BEpUIMHY), CEUCHHs 1Iapa,
METOJIBl TOCTPOEHUS CEUECHUM: METOJ  CIIEIOB, METOJ BHYTPEHHETO
MMPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN ITIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopsl B mpocTtpancTBe. Omnepauuu Haja BekTopamu. BektopHoe
YMHOXEHUE BEKTOpoB. CBONCTBa BEKTOPHOTO yMHOXeHHs. [IpsiMoyronbHas
cUcTeMa KoopAauHaT B mnpocTpaHcTBe. KoopauHatsl BekTopa. Pasnoxenue
BekTopa 10 0Oaszucy. KoopIMHATHO-BEKTOPHBIA METOJ MNpU PEIICHUU
r€OMETPUYECKUX 3a7a4.

JIBMKeHUs B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakeHus. [[B>KeHUS U paBEHCTBO QUTYp.
OO0mue cBoMCTBa JBMXKEHHUM. BuUIbl NBWKEHMI: NapauieibHBIA TEpPEeHOC,



[EHTpAJIbHAS CUMMETPHS, 3€pPKajdbHAsd CHMMETPHUS, TOBOPOT BOKPYT MPSIMOMA.
[IpeobpazoBanus noao0us. [Ipsimas u cthepa Diinepa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMHM  OOywaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTHYE€CKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUM,
IpoLeayp TpakKJaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMeHue
B3aMMO/JICMICTBOBATh C COILMAJIbHBIMM HHCTUTYTAMH B COOTBETCTBUU C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb POCCUNUCKON TPaKJaHCKOM MJICHTHYHOCTH, YBAXKECHHUS
K MPOIIJIOMY U HAaCTOSILIEMY POCCUICKON MaTEMAaTUKU, IIEHHOCTHOE OTHOIIIEHUE
K JOCTHXEHHMSIM POCCUHUCKHX MAaTEMaTUKOB M POCCHUUCKONW MaTeMaTUYECKOU
IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHIXKEHUW B APYTMX HayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoza,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, JOTUYECKOTO TOBEACHUS,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATEIBHOCThIO  YYEHOr0, OCO3HAHWE JIMYHOTO BKJaJa B TOCTPOCHHUE
YCTOWYUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ICTETUKY MATEMATHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELIEHHU, paccyXICHHM,
BOCIIPUMMYHBOCTh K MAaTEMaTUUECKHUM acCIleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMHUPOBAHHOCTh yMEHHUS TPUMCHIThH MaTEMaTHUYCCKHE 3HAHHUSA B
UHTEpecax 370poBOro M 0Oe3omacHoro oOpaza JKHW3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHWE, cOaJaHCUPOBAHHBIN
PEXKUM 3aHATHH U OTABIXA, PETyJsipHas (pu3nuecKkass akTUBHOCTH), (PU3HUECKOE
COBEPILICHCTBOBAHUE pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIIBLHOU
NEATENbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIOOUS, MHTEPEC K
pasnmuuHbIM  chepaM  mpodecCHOHANBHON  JEATCIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKON U €€ MPUIOKEHUSIMHU, YMEHHE COBEpPIIaTh OCO3HAHHBIH BHIOOD
Oynymeld mpodeccudn W pearn30BBIBATH COOCTBEHHBIC JKMU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSKEHUU BCEW >KU3HHU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTEMAaTHYECKOM HAIMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh JKOJOTHYECKOW KYJIBTYpPbl, MOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX TPOLECCOB HA  COCTOSIHUE NPUPOAHOM U
COIMAILHON CpeAbl, OCO3HAHHWE TJIO0ATBHOTO XapakTepa SKOJOTMYECKUX
MpoOIeM, OpUEHTAIIMS Ha MPUMEHEHUE MAaTEeMAaTUUYECKUX 3HAHUM JUISI PEIICHUS
3a7a4 B 00J1aCTH OKPYXKAIOIIEH Cpeibl, INIAHUPOBAHHUE MOCTYMKOB U OIEHKH UX
BO3MOXHBIX MTOCIECTBUN I OKPYKAIOIIEN CPEBI;



8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMHPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHSl HAyKHM W  OOIIECTBEHHOW NPAKTUKH, MOHHMAaHHUE
MaTeMaTUYecKOil HayKu Kak c(hepbl YeIOBEYECKOW AEesTENbHOCTH, ITANOB €€
pPa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKU M MaTeMaTUYECKOM KYJbTypOW Kak CpEJICTBOM IO3HAHUS MHPA,
TOTOBHOCTbh OCYILECTBIIATh MPOEKTHYIO U HUCCIENI0BATEIbCKYIO AEATEIbHOCTD
MHIUBUIYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/bHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBble JJornyeckue NecTBUA:

BBISBJISTh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKK MATEMAaTHUYCCKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpE/ICIICHHSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIlMi, OCHOBaHUSA IS OOOOIICHHWS W CpPaBHCHUS, KPHUTEPUU
IIPOBOJAMMOTO aHAJIN3A;

BOCIIPUHHMMAaTh, (QOPMYIHpPOBATH M  TPEOOPA3OBBIBATH  CYXKJCHUS:
YTBEPANTEIbHBIC H OTPHUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
IpOoTUBOpeUns B pakTax, TaHHBIX, HAOIIOCHUSIX U YTBEPKACHUIX, Mpe/jiarath
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUHHL;

JieNaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX WU
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (TIpsiMble W OT MPOTUBHOIO), BBICTPAMBATh apPTyMEHTAIIHUIO,
OPUBOJIUTHL TPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO permreHus ydyeOHOM 3adadd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElIeHHUs, BBHIOMpaTh HauOoyiee MOAXOASIHUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejgbCcKue AeMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIENOBATEIBCKANA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCHL, (UKCHPYIONIUE MPOTUBOPEYHE, MPoOsIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THUIOTE3Y, ApPTyMEHTHUPOBATH
CBOIO TIO3UIINI0, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT,
MCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXIy OOBEKTamH,
SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOATETHHO (POPMYIUPOBATH OOOOIIEHUS W BBIBOJIBI IO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCIEOBaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH
MIPEATOIO0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBIIATE MeUIUTHl WHGOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BOTIIPOC U JJIS PEIICHUS 3a/1auu;



BbIOMpaTh  MHPOPMALMIO M3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPHOPETHPOBATH HH(MOPMAIUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

CTPYKTYpPHpPOBaTh MH(OpMAIUIO, MPEACTABIATh €€ B pa3IMUHbIX QopMax,
WTIOCTPUPOBATh Tpaduuecky;

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

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEGHHUSI B COOTBETCTBUHM C
YCJIOBHUSIMU M 1IEJISIMU OOIIIEHUSI, ICHO, TOYHO, FPAMOTHO BBIPA)KaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 11O X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATD MOJTYyUYCHHBIN pe3ybTar;

B X0J1€ OOCYXJIEHHUS 3a]]aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1a€MOU TEMBI,
mpoOJIeMbl, pelIaeMoi 3ajadyu, BbICKA3bIBAaTh HJEW, HAIICJICHHBbIE HA TOMCK
pEIIeHNs, COMOCTaBIATh CBOU CYXICHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
nauasora, oOHapyXKUBaTh Pa3JIMUUE U CXOJICTBO MO3UIIMMI, B KOPPEKTHOU popme
dbopMynTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pe3yIbTaThI perieHus 3aJ1a4y, HKCTICPUMEHTA,
UCCJICJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BBHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj1a4 IIPE3eHTAIIMH U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIECHUS 3a7a41, BHIOUPATH CIIOCO0 pEIIeHUS
C y4éTOM HMEWIIUXCA PEecypcoB H  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOU
uHOpMaIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII UHTEJIEKT:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENBbHOW pedJIeKCHH KaK OCO3HAHUSA
COBEpIAEMbIX JEWCTBUA U MBICIUTENbHBIX MPOIECCOB, WX PpE3yJbTaTOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
peluieHrs MaTeMaTUYeCKOU 3aauH;

OpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B [EATEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIW € YCIOBUSM, OOBSCHATH
MPUYUHBI JTOCTWXKEHUSI WIM HEIOCTUKEHHSI PpEe3yJbTaTOB JI€SITEIbHOCTH,
HAXOJUTh OIMNOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh W  KCHOJB30BaThb  NpPEUMYyIIeCTBa  KOMaHIHOW U
WHIUBUIYaIbHON pabOThl MpW pelieHWH Y4YeOHBIX 3a/ad, MPUHUMATH IIEIb
COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensaTh BUIbl padboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yIbTaT
paboThI, 0000111aTh MHEHHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBATh B IPYMIOBHIX opMax paboThl (00CykAeHUSA, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W HHbBIC), BBINOJHATh CBOIO YacTh pabOTHl U
KOOPAMHUPOBATh CBOM JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh
KauecTBO  CBOEro  BKJajga B  OOMMM  OPOAYKT MO  KPUTEPUSM,
c(hopMyJIHPOBAHHBIM YUYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMHU TOHSATHUSIMH CTEPEOMETPHUH TIPH
pelleHn  3a7a49 U IPOBEACHUN MAaTeMaTHYECKUX PACCYXKICHUI;

o IPUMEHSATh aKCHOMBI CTEPEOMETPUN U CIECACTBHS M3 HUX MPHU PEIICHUU
TeOMETPUYECKUX 3a]1aY;

o KJIaCCU(PHIIMPOBATH B3aMMHOE PACTIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOO/IHO OIEPHPOBATh TOHATHUSMH, CBSI3AHHBIMH C YIJIAMH B
INPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSMOA M
TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

e CBOOOJIHO PAacCIO3HABAaTh OCHOBHBIE BBl MHOTOTPAHHHUKOB (IIpH3Ma,
NUpaMKIa, MPSMOYTOJIbHBIN Napasuiesenumne, Kyo);

o KTacCU(PUIIMPOBATH ~ MHOTOTPAHHWUKH, BBIOMpAs  OCHOBAaHHSA IS
KJ1accu(puKaIuy;

¢ CBOOOJIHO  ONEpPUPOBATH TMOHITHSIMH, CBSI3aHHBIMH C  CCUYCHUEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

¢ BBIIIOJIHATHh  TMApaJUieIbHOE,  IEHTPATbHOE W OPTOTOHAIBHOE
NpOEKTUpOBaHUE (UTYp Ha TIUIOCKOCTh, BBIMOIHATH H300paXKEHUS
buryp Ha MmIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOT'PAHHUKOB PA3JIMYHBIMUA METOAAMH, BBIMOIHSATH
(BBIHOCHBIE) TUIOCKHE YEpPTEk U U3 PHUCYHKOB IPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y;

e BBIUUCISATh  IUIOMIAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3MA,
MUPaMH/Ia), TEOMETPUIECKUX TEJl C MpUMEHEHUuEM HOopMyIT;

e CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP,
OChb U TJIOCKOCTh CHUMMETPUHU, IEHTP, OCh U IUIOCKOCTh CHMMETPUU
buryper;

e CBOOOJTHO OIEpPUPOBATH MOHITHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHSTH JACHCTBUS HAJl BEKTOPaMU;

e pEIIATh 3aJaYM HA JOKA3aTeIbCTBO MATEMATHYECKHUX OTHOIICHHH U
HaXO0KJI€HUE F€OMETPUUYECKUX BEIMYUH, IPUMEHSS U3BECTHBIE METOIbI
OpyU pEeHIeHHH MaTeMaTU4YeCKUX 3a7ad IOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CIIO’KHOCTH;

e IPUMEHATh MPOCTEUIINE MPOrpPaMMHBIE CPEACTBA U  BJICKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBl MPH PEUICHHH CTEPEOMETPUUECKUX
3amady;

e U3BJICKaTh, NPEOOpPa30BBIBATH M HHTEPHPETUPOBATH HH(OOPMALIUIO O
OPOCTPAHCTBEHHBIX T€OMETPUUECKHX (UTypax, MPEICTaBICHHYIO Ha
YepTexax U pUCYHKaX;

e IPUMEHSTh TOJy4YEHHbIE 3HAHWS HA TMPAKTUKE: CpPaBHUBATh W
aHAM3UPOBATHh PEAbHBIC CUTYAIlUW, MPUMEHSITh U3YUCHHBIC TTOHITHUS
B Mpoliecce TOMCKAa pPEIICHHS MaTeMaTH4eCKH CHOpMyITUPOBAHHOM
po0JIeMbl, MOJICIUPOBATh PEabHbIE CHUTYAIlMH Ha A3BIKE T€OMETpPHUH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BaHUEM
TCOMETPUYECCKUX TIOHSATHA W TEopeM, almapaTa aireOpbl, peliaTh



MPaKTUYECKUE 3a7auM, CBSI3aHHBIC C HAXOXKJECHHEM T'€OMETPUUYECKUX
BEJINYUH;

e UMETh MPEACTaBICHUSI 00 OCHOBHBIX A3Talax Pa3BUTHUSI FEOMETPUU Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .

K xoniy 11 kinacca oOyvaromuiicst HAy9UTCS:

e CBOOO/IHO OMEPUPOBATh TMOHATHUSIMH, CBSI3aHHBIMHU C IMHAPUYECKOM,
KOHUYECKON U c(hepuuecKol MOBEPXHOCTSAMHU, OOBSICHATH CHOCOOBI
MOJIYYECHUS;

e ONICPUPOBATH  TOHATUSAMH, CBS3aHHBIMU C TeJaMH  BpAIlCHUS:
HUJIUHAPOM, KOHYCOM, Cpepoil U 1mapom;

e pacmio3HaBaTh Teja BpalleHus (UWIMHIP, KOHYC, cdepa U Iap) u
OOBSICHSITH CITOCOOBI MOTYUYCHHUS TN BpaIllCHUS;

e KJIaCCU(PUIIUPOBATH B3aUMHOE PACTIONOXKEHUE CPEPhI U IIIOCKOCTH;

e BEIYUCIISITh BEJIMYMHBI JJIEMEHTOB MHOTOTPAHHUKOB W TEJNl BpaIlCHUS,
00BEMBI U TUIONIAU MTOBEPXHOCTEH MHOT'OTPAHHUKOB U TEJl BpalleHUs,
TEOMETPUYECKUX TEJI C TPUMEHECHHEM (HOPMYIT;

e CBOOOJ/IHO ONEPUPOBATH MOHSATHUAMH, CBSI3aHHBIMH C KOMOWHAIIUSMU TEJ
BpaIlleHNs ¥ MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIN B cepy u
OTMHMCaHHBbIN OKO0JIO cdeprl, cepa, BIUCaHHAS B MHOTOTPAHHUK WU
TEJIO BPAILICHHUS;

e BHIYUCIISITh COOTHOIIEHUS MEXKIY TIUIOMIAJSIMU TIOBEPXHOCTEH U
00BEMaMH ITOTOOHBIX TEJI,

e U300pakaTh H3ydaeMmble (UTYPHI, BBINOJIHATH (BHIHOCHBIC) TUIOCKHE
YEepTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHHU3Y, CTPOUTh CEYEHUS TEJl BPAILCHHUS;

e U3BJIEKATh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHMOpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypaxX, MpPeICTaBICHHYIO Ha
YepTekax U pUCYHKaX;

e CBOOOTHO OTIEPUPOBATH MOHSATHUEM BEKTOP B IMIPOCTPAHCTBE;

e BBINIOJIHAThH ONIEPAlMU HAJl BEKTOPAMU;

e 33/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUUECKHUE 3aJa4M HA BHIYUCIICHUE YIJIOB MEXIY MPSIMBbIMHU
U TUIOCKOCTSIMU, BBIYMCIIEHUE PACCTOSIHUM OT TOYKU JO IJIOCKOCTH, B
EeJIOM, Ha MPUMEHEHUE BEKTOPHO-KOOPJMHATHOIO METoAa IpH
peluIeHuY;

e CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

e BBITIOJHATh M300paKEHUSI MHOTOTPAHHHKOB W TEN BpAIEHUS TpHU
NapajuIeIbHOM [EPEHOCE, LEHTPAJIbHOM CHUMMETPUHU, 3€PKAIBHOU
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa30BaHus MOA00MS;

e CTPOUTH CEUYECHUS] MHOTOIPAHHUKOB M TEJ BPAIICHUS: CEYEHHUS IIMINHAPA
(mapannenbHO W TMEPHEHIMKYJISIPHO  OCH), CEYEeHHs  KOHyca
(mapasnienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
niapa;

e UCIIOJI30BaTh METO/bl TOCTPOCHUS CEUYEHUN: METOJ CJIEAOB, METO]
BHYTPEHHET0 MPOECKTUPOBAHUS, METO/]I IEPEHOCA CEeKYILEeH IIOCKOCTH;

e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

e IPUMEHSTh TeoMeTpUUecKue (HaKThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
MIPYMEHEHHMS 3a71aHbl B SIBHOW U HESBHOM (hopMe;



epelIaTh 3aJla4d HA JIOKA3aTEJIbCTBO MATEMATHYECKUX OTHOLICHUU U
HAXOXJCHUE TEOMETPUUECKUX BEJIIMYMH;

e IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEUICHUHN CTEPEOMETPUUECKHX 3a]1a4;

e IPUMEHATH  TOJYYEHHbIC 3HAHUS HA  MPAKTUKE: CPABHUBATS,
AHAIU3UPOBATh M OLECHMBATh pEaJbHbIC CHUTYyallud, MPUMEHATH
W3YUYCHHBIE MOHATHUSI, TEOPEMBI, CBOMCTBA B MPOLECCE MOUCKA PELICHUS
MaTeMaTH4ecku CHOPMYJIUPOBAHHOM  MpOOJEeMbl, MOJEIUPOBATH
pealibHbIE CUTYallMU HA SI3bIKE T€OMETPHUH, UCCIEA0BATh TOCTPOCHHBIE
MOJIEIA C WCIOJIb30BAaHUEM TE€OMETPUYECKUX TOHITUA U TEOPEM,
ammaparta anreOpbl, pelarh MNPaKTUYECKUEe 3aJauM, CBSI3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEIUYUH;

e UMETh TIPEACTABICHUSI 00 OCHOBHBIX JdTalax pPa3BUTUSI TEOMETPUU Kak
COCTaBHOMN 4acTH dbyHIaMeHTa pa3BUTUS TE€XHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3ae/ioB JuexkTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI
1 BBenenne B crepeoMeTprio 23 1
9 B3anmHoe pacnionoxeHue 6 1
MPSIMBIX B IIPOCTPAHCTBE
[TapamrensHOCTE NPSIMBIX U
3 IUIOCKOCTEH B 8
MIPOCTPAHCTBE
[TepieHANKYISIPHOCTH
4 MPSIMBIX | TJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTriasl 1 pacCTOSIHUS 16 1
MHOrorpaHHuKu 7 1
BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpEHME, 000OIICHNE 1 c 5
cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 I[TPOI'PAMME




11 KJIACC

HaumenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMmblI

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThbI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

AHanutuyeckas
reoMeTpust

15

[ToBTOpEHME,
0000mIeHNE 1
CUCTEMaTH3AITUS
3HAHUM

15

O0BéM
MHOTOTPaHHUKA

17

4 Tena Bpamenus

24

IInmomanu
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX
Ten

6 JIBYoKEHUS

IToBTOpEHME,
0000111eHHE U
CHCTEMAaTHU3allHs
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHOBHBIE TpaBUIIA
M300paKeHHs Ha PUCYHKE
IUIOCKOCTH, NapajuleIbHbIX
MPSIMBIX (OTPE3KOB),
CepeInHbl OTpE3Ka

[TonsTusa crepeomeTpuu:
TOYKa, TPsMasi, IJI0CKOCTh,
npocTpaHcTBO. OCHOBHEBIC
MpaBHiIa M300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeIbHBIX MPSMBIX
(OTpe3KOB), CEpEIUHBI
oTpe3Ka

IlonsTus:

MepeceKaroImecs
MJIOCKOCTH,
MEPECEKAOIIMNECS NPsAMast U
MJIOCKOCTD;
MOJIYIIPOCTPAHCTBO

Tlonarus:




MepeceKarIuecs
IJIOCKOCTH,
MepeCeKArOIINecs psiMast |
IJIOCKOCTB;
MTOJTYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300paxkeHNe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX QUTYD,

HECYILECTBYIOIIMNX
00BEKTOB

MHororpaHHukH,
n300pakeHUE TTPOCTEUITUX
MPOCTPAHCTBEHHBIX (UTYD,

HECYIIECTBYIOMNX
00BEKTOB

AKCHOMBI CTEpEOMETPUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U
NIEPBbIE CIIEJICTBUS U3 HUX.
CrniocoOblI 3a1aHUS MTPSIMBIX
U IIJIOCKOCTEN B
MIPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U
IIJIOCKOCTEMN




10

N300paxkeHue ceueHmit
UpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE
MPOXOJAT Yepe3 ux peéopa.
N3obpaxenue
MepeceyeHms MOTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HBIMU IIBETAMHU

11

N3obpaxenue ceueHnit
MUpaMU/IbI, Ky0a 1
MPU3MBI, KOTOpBIE
MPOXOJIAT Yepe3 ux péopa.
N3obpaxenue
nepeceyeHus MOJy4eHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX CEYCHUI
pa3HBIMU LIBETaMU

12

N3obpaxkenue ceueHuit
MUpaMUIbl, KyOa u
MIPU3MBI, KOTOpBIE
MPOXOJIAT Yepe3 ux peéopa.
N306paxxenue
nepeceyeHus MOTyYeHHBIX
TUIOCKOCTEH.




PackpamnBanue
IMOCTPOEHHBIX CEUCHU I
pa3HBIMM LIBETAMHU

13

N300paxkenue ceueHmit
UpaMubl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
TepeceueHsl MOTy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETaMU

14

Meton ciienoB i
MOCTPOEHUS CEUCHU I

15

Merton cienoB Juist
MIOCTPOCHUSI CEYCHHUIA.
CaolicTBa nepeceyeHuit
MPSIMBIX | MJIOCKOCTEH

16

Merton cienoB Juist
MIOCTPOCHHUSI CEYCHHUIA.
CBolicTBa nepeceyeHuit
MPSIMBIX U MJIOCKOCTEHN

17

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




YEPTEIKEH U 3aIUCh 1IAaroB
IIOCTPOCHUS

18

[Toctpoenune ceueHuii B
nupamu/ie, Kyoe mno Tpém
TOYKaM Ha p&Opax.
Co3zanre BBIHOCHBIX
YEpTEXKEN U 3aIKCh IIaroB
MOCTPOCHUS

19

[Toctpoenne ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Co31aHue BLIHOCHEIX
YepTexKEen U 3aIUCh 11aroB
MOCTPOCHHUS

20

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Coznanue BBIHOCHBIX
YepTexKel U 3amuch 11aroB
MOCTPOCHHUS

21

IToBTOpEHME
iaHuMeTpun: Teopema o
MIPONOPIMOHAIBHBIX
orpeskax. [logobue
TPEYroJIbHUKOB

22

IToBTOpEeHUE
nanuMerpuu: Teopema




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

23

KonTtponsHas pabora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmHoe pacrionoxeHue
MPSIMBIX B TIPOCTPAHCTRBE.
CkpenruBaromuecs
npsameie. [IpuzHaku
CKPEILUBAIOIIHUXCS
npsameix. [lapannensHbie
MIpsIMbIE B TPOCTPAHCTBE

25

TeopeMma o cyiiecTBOBaHUHU
Y €IMHCTBEHHOCTH MPSIMOM
napajyieIbHON TaHHOU
NpAMOM, IpoxoAseh
yepe3 TOUKY IIPOCTPaHCTBA
M He JISKaIeH Ha TaHHOM
npsimoi. Jlemma o
MePECECUECHUH
napajuieIbHbIX MPSAMBIX
IUIOCKOCTBIO

26

[TapannenbHOCTB TpeEX
npsmeIx. Teopema o Tpéx




napaJijiCJIbHBIX MIPAMBIX.
Teopema o
CKPCIIUBAIOIHUXCA MTPAMBIX

27

[TapannensHOE
MIPOCKTHPOBAHHE.
OcHOBHBIE CBOICTBA
MapajieIbHOTO
MIPOCKTHPOBAHHUS.
N300paxkeHue pa3HbIX
(buryp B mapamienbHON
MIPOCKITHH

28

[lenTpanbHas npoeKus.
Yron ¢ coHanpaBiIE€HHBIMU
CTOpPOHAMHU. YTOJI MEXKITY
MPSIMBIMU

29

3aaun Ha JOKa3aTeNbCTBO
U UCCIIeJIOBaHUE,
CBSI3aHHBIE C
PacmoOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsTus: NapanaeabHOCTb
IPSIMOH U IJIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
napajieIbHOCTH IPSIMOH U
mockoctu. CBoiicTBa
napaieIbHOCTU IPSAMON U
IJI0CKOCTH




31

I'eomerpuueckue 3agaun Ha
BBIUHCIICHUE U
JI0KA3aTebCTBO,
CBSI3aHHBIE C
MapaAIJIETBbHOCTBIO MTPSMBIX
U IUIOCKOCTEH B
MPOCTPAHCTBE

32

[Toctpoenune ceuenus,
MIPOXOJISIIETO Yepe3
JaHHYIO IPSAMYIO Ha
YEpTEKE U MapauIeTIbHOTO
Ipyrou npsmoii. Pacuér
OTHOILLIEHUN

33

[TapannensHas mpoexuus,
MIpUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHI KyOa
U napajuieNenunesa.
CaolicTBa
napajuiefienumnena u
TIPU3MBI

34

[TapamienbHbIE TIOCKOCTH.
[Ipu3Haky mapamuieabHOCTH
JIBYX IIJIOCKOCTEMN

35

Teopema o
NapajuIeIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOAAIIEN




yepes TOUKY, He
MPUHAJICKALLYIO TaHHOMN
IUIOCKOCTH U CJIEACTBUS U3
HEE

36

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEM: O
MapajieIbHOCTH MPSAMBIX
nepeceyeHus npu
MepPECeYeHHUH JIBYX
napajuIeNbHbIX TIOCKOCTEH
TpeThen

37

CaolicTBa napauiesbHbIX
TIJIOCKOCTEM: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKJIIOUYEHHBIX MEXKIY
napauieTbHbIMU
IJIOCKOCTSIMU; O
MepeceyeHUH MPSMOii ¢
JBYMsI TTapaJljieIbHBIMU
IJIOCKOCTSAMU

38

[ToBTOpEHue: TEOpEeMa
[Mudaropa Ha muockoctu

39

IToBTOpeHue:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TpEyroJabHUKA

40

CaoiicTBa Ky0a u




IIPSIMOYT OJILHOTO
napajuiesenumnena

41

Breraucnenune mimH
OTpE3KOB B KyOe U
MPSAMOYTOJIbHOM

MapajienenuIesie

42

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

43

[TepieHANKYISAPHOCTH
MPSAMOU U TIIIOCKOCTH.
[Tpusnak
MePIEeHIUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH

44

Teopema o cymiecTtBoBaHUU
U €IMHCTBEHHOCTH
MPSIMOMA, TPOXOSIIEH
yepe3 TOUKY IPOCTPAHCTBA
Y TIEPIICHIUKYISIPHON K
IJI0CKOCTH

45

IInockoctu n
MEPIICHANKYIISIPHBIE UM
MpsSIMBbIE B MHOTOTPaHHUKAX

46

IInockoctu n




NEPIEHIUKYJIIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHMKAX

47

[Iepnenaukyisap u
HakJIoHHas. [locTpoeHue
MEPIEeHIUKYIIApa U3 TOUKH

Ha MPSIMYIO

48

[lepnenaukyisp n
HaksIoHHas. [locTpoenue
MEPIEeHIUKYIIApa U3 TOUKH

Ha MPsIMYIO

49

Teopema o Tpéx
MepreHIuKysapax (mpsmast
1 oOpaTtHas)

50

Teopema o Tpéx
MEePIEeHANKYIIApax (mpsmast
u oOpaTtHas)

o1

Yroa mexny
CKPEITUBAIOIIUMHUCS
MPSAMBIMU

52

[Tonck neprneHIuKyIspHbIX
MPSAMBIX C IOMOIIBIO
MIEPIICHANKYISIPHBIX
MI0CKOCTEH

53

OproronansHoe
IIPOEKTUPOBAHUE

54

IToctpoenue ceuenuii kyoa,




IIPU3MBI, IPABUIIBHOU
MIAPAMHU/JIBI C IIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINHU

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOMN
MUPaMH/IbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[Inockoctn cummeTpuit B
MHOTOI'paHHHKaX

57

[Tpusznak
MePIEeHIUKYISIPHOCTH
MPSIMOM U TJIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

58

[IpaBunbHbIC
MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUI OT TOUKH JI0
IJI0CKOCTH

59

IIpaBunbHBIE
MHOTrorpaHHuku. Pacuér
PacCTOSTHUN OT TOYKHU 110
IIJIOCKOCTH

60

Crnoco0bl OIyCTUTh
NEePIEeHANKYIISPBI:




CUMMCTpPUs, CABUI' TOYKU
110 apAJJIENbHON MPSMON

61

CaBur no HenapamienbHOU
IIPSIMOM, U3MEHEHHE
paccTostHui

62

KonTponsHas pabora
"B3aumMHO€ pacroyioxkeHue
MPSIMBIX U IJIOCKOCTEHN B
MIPOCTpaHCTBE"

63

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

64

[ToBTOpEHUE: Yroa MEX Ty
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU B ITPOCTPAHCTBE

65

FCOMCTpI/I‘ICCKI/IC MCTOAbI
BBIYHUCIICHUA YTJIa MCIKIY
IIpsAMBbIMU B
MHOT'OrpaHHUKaxX

66

JIByrpaHHBIN yroJl.
CBOMNCTBO JINHENHBIX YTIIOB

JBYIPaHHOTO yria

67

[leprienAuKynsipHbIE




miockoctu. CBoMcCTBa
B3aNMHO
HGpHGHZII/IKyJIﬂpHI)IX
MIOCKOCTEH

68

[Ipu3nak
MIEPIEHIUKYIIIPHOCTH
IJIOCKOCTE; TeOpeEMa O
MIPSIMOM NIEPECEUEHHUS] IBYX
IIJIOCKOCTEMN
MePIEeHIUKYIISIPHBIX
TpEThEN MIIOCKOCTH

69

[IpsimoyroabHbIN
napajuieJienumne; Kyo;
W3MEpEHHUs, CBOMCTBA
MPSIMOYTOJIbHOTO
napasuiesienuneaa

70

TeopeMa O AMaroHajln
IpsAMOYIT'OJIBHOTO
mapajiCiICImIicia u
CIICJICTBHUE U3 HEE

71

CrepeoMeTrpuueckue u
MIPUKIIAIHBIC 3a/1a4H,
CBS3aHHBIE CO B3aUMHBIM
pPacIoIOKEHUEM MPSAMBIX U
MJI0CKOCTH

72

IToBTOpEHueE:
CKpELIUBAIOIIHECS




IpsiMble, IapaJUIEIbHbIE
IJIOCKOCTHU B CTaHIaPTHBIX
MHOTOTpPaHHUKAX

73

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

74

PaccrosHue oT TOUKH 110
MIJIOCKOCTH, PaCCTOSTHUAE OT
NPAMOM A0 MIIOCKOCTH

75

Brruncienue paccrosaHuit
MEXITY
CKPEITUBAIOIINUMHUCS
MPSMBIMHU C TIOMOIITBIO
MePIEeHIUKYIIPHOMI
IUIOCKOCTH

76

TpéxrpanHblii yroJ,
HEpaBEHCTBA JJIs
TPEXTPAaHHBIX YIJIOB.
Teopema I1udaropa,
T€OPEMBI KOCUHYCOB U
CHUHYCOB AJIs1 TPEXTPAaHHOTO

yria




7

DneMeHTHl chepruiecKoit
TE€OMETPHUH: T€OJIC3NUECKUE
JMHUY Ha 3emiie

78

KonTtponbHas pabora
"VYriel u paccrosiHus"

79

CucreMaTu3arnys 3HaHHHN
"MHOTOTrpaHHUK U €T0
3JIEMEHTEI"

80

[Tupamuna. Buabl
nupamu. [IpaBunbHas
npamMua

81

[Tpuszma. [lpsmas u
HAKJIOHHAs! IPU3MBI.
[IpaBunpHas npusma

82

[Ipsmoit napamenenunen,
MPSAMOYTOJIbHBII
napajuiesienumnesa, Kyo

83

Brinykisie
MHOTOTrpaHHUKU. Teopema
Diinepa

84

Brinykisie
MHOTOrpaHHuku. Teopema
Oiinepa. IIpaBuibHbIE 1
MIOJTYIIPaBUIIbHBIE
MHOT'OTpPaHHUKH

85

KontponsHas pabora




"MHororpaHHuku"

[TonsiTue BexkTopa Ha

86 TUIOCKOCTH H B
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 PazHOCTH BEekTOpOB

89 [IpaBumno napanenenumnena

90 YMHOX€EHNE BEKTOpa Ha
YHCIIO
Pasnoxxenne BexTopa o

o1 0a3ucy Tpéx BEKTOPOB, HE
JISKaIUX B OJHOU
IUIOCKOCTH

92 CkansipHO€ TTPOU3BEICHNE

93 Beruucnenue yria mexuy
BEKTOPaMH B IIPOCTPAHCTBE

94 [Ipocreitmme 3a1auu ¢
BEKTOPaMH

95 IIpocrenimme 3agaum ¢
BEKTOPaMH

96 IIpocrenmue 3anauu ¢
BEKTOpaMH

97 IIpocrenmue 3anauu ¢
BEKTOpaMH

98 O6o06menne u




cucTeMaTu3anus 3HaHUu1

99 Oo6o06menne n ) 1
cUCTeMaTH3alus 3HaHUH

100 Hrorosas KOHTpOJIbHAS 1
paborta

101 HroroBas KOHTpOJIbHASA 1
paborta

102 O60061enHue u ) 1
cUCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

IToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
IJIOCKOCTH U B
MIPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEJICHHE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncienue yria
MEX1y BEKTOpaMU B
npocrpanctae"

[ToBTOpEHUE TEMBI
"VYpaBHeHHE NPAMOW,
MIPOXOIANICH uepes JiBe
TOYKH"

VYpaBHEHHE MIJIOCKOCTH,
HOpMallb, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

VYpaBHEHHE MIJIOCKOCTH,
HOpMallb, ypaBHEHHE




IIJIOCKOCTH B OTPEC3Kax

Bekropnoe
IIPOU3BEICHUE

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTPaMMHUPOBAHUE

JInneliHbIe HEPABEHCTBA,
JIMHEWHOE
MIPOrpaMMHPOBAHNE

10

AHanuTHYECKHE METOIBI
pacdéra yria Mexay
MPSMBIMU B
MHOTOTpaHHUKaX

11

AHanIuTHYECKNE METOIEI
pacuéra yriia Mexmay
IUIOCKOCTSIMU B
MHOTOTpaHHUKAX

12

dopmyna pacCTOSHUS OT
TOYKH JI0 TNIOCKOCTH B
KOOpJIUHaTaxX

13

HaxoxeHue paccTostHui
OT TOYKH JIO IUIOCKOCTH B
KyOe

14

Haxoxnenue paccrostauit
OT TOYKH JI0 INIOCKOCTH B
MPaBUJILHOM ITUPAMUJIE




15

Kontponsnas pabora
" AHanmuTHYECKas
reoMerpus"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKH

17

Ceuenus
MHOTOTPaHHUKOB: METO/T
CJIEZIOB

18

Ceuenns
MHOTOTPaHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepecevYeHHs MPSIMBIX U
IUIOCKOCTEH

19

HapannenLHHe IPpsAMBIC U
IIJIOCKOCTH:
ImapajlyiICJIbHbIC CCUCHHA

20

[TapannenpHble NPSIMbIE U
TJIOCKOCTH: Pacy€T
OTHOLIEHUH

21

HapaJ'IJ'IeJ'ILHLIe MpsAMBbIC U
INIOCKOCTH: YI'JIbI MCKIY
CKpCIIUBAOIINUMHUCH
psAMBbIMHA

22

[leprienAuKynsIpHBIE




IPSIMBIE U IIJIOCKOCTH:
CTaHAAPTHBIE Napbl
NIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEHN U IPSIMBIX,
CUMMETpUH
MHOTOTPaHHUKOB

23

[IepnenukynspHbie
MIPSIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
MEPIEHIUKYIIPax

24

[IepnenukynspHbie
IPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JUIVH B
MHOTOTPaHHUKAX

25

[ToBTOpEHUE: TUTOMIAM
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUIOINAJICH,
cooOpakeHHs TI0100us

26

[ToBTOpEHUE: TUIOMIAM
MHOTOYT'OJIbHUKOB,
(bopMyIBI IS TIIOIIAIEH,
cooOpaskeHHS TI0100Us

27

[ToBTOpEHUE: TUIOIIATN
MHOTOYTOJILHUKOB,
(bopMyIBI TS TIIOIAIEH,
cooOpaxeHus moao0us




28

[Inomanu ceyenun
MHOTOT'PaHHUKOB:
IIJIOIAIN ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
coOOpakeHUs TI0100uS

29

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

30

KounTtponsHas pabota
"[ToBTOpEeHUE:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOIPaHHUKOB"

31

O0BéM Terra. O0beEM
MPSMOYTOJIBHOTO
napajuiesienue/ia

32

3agaun 00 yABOCHHUU
Ky0a, 0 KBajparype Ky0a;
O TPUCEKIINH yTJIa

33

CrepeoMeTpHUYECKHE
3a7a4M, CBSI3aHHBIE C
00BEMOM
PSIMOYTOJIBHOTO
napauiesienuimnea

34

[Ipuknanueie 3ana4w,




CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMa
PSIMOYTOJIBHOTO
napasuiesieunea

35

OOBEM MpsAMOI TPU3MBI

36

CrepeoMerpuueckue
3aJ1a4uM, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB
MPSAMOM IPU3MBI

37

[Tpuknagnsie 3am1ayu,
CBSI3aHHBIE C 00BEEMOM
MPAMOUN MPHU3MBbI

38

Brruncienue 006MOB
TEJ ¢ TIOMOIIBIO
OTPEICIIEHHOTO
uHTerpayia. O0bpEM
HaKJIOHHOHM TIPU3MBI

39

Brruncienue 00EMOB
TeJ C HOMOIIBLIO
OIPEICIIEHHOTO
unTerpana. OopéM
MUPaAMU/IBI

40

®opmyna o6bEMa
nupamupl. OTHOIICHHE
00BEMOB MHUpaMus ¢
o0IIMM yriom




41

dopmyrna o0bEMa
nupamubl. OTHOILIEHKE
00BEMOB MHPaAMUJ C
o0ImmM yriom

42

CrepeoMerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMM HAKJIOHHOM
TIPU3MBI

43

Crepeomerpuueckue
3aj1a4M, CBSI3aHHBIE C
o0bEMamMu MUpaMUIbI

44

[Tpuxnagnsie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
HAaKJIOHHOHM TIPU3MBI

45

[IpuknaaHbie 3a1a49M 110
teme "OO0bEMEI TEN",
CBSI3aHHBIC C 00BEMOM
A PAMM/IBI

46

[IpumeHeHne 0ObEMOB.
Brruucnenue paccrosHus
110 TUIOCKOCTH

47

KonTtponsHas pabora
"O6BEM MHOTOTpaHHUKA"

48

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




oOpa3yromue
LAJIMHIPUYECKOU
MIOBEPXHOCTHU

49

HMunuuap. Hpsamon
KPYTrOBOW LIUJIUHAP.
[Inomane MoBepxXHOCTH
LHWIHHIpa

50

Konunueckas
MTOBEPXHOCTb,
o0Opa3zyromre KOHMIeCKOU
noBepxHocTh. Konyc

51

CedeHnue KoHyca
MJI0CKOCTBIO,
MapayieaIbHON MIIOCKOCTH
OCHOBaHUS

52

VYceuéHHbI KOHYC.
N3006paxkeHue KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITnomans 0OKOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTH KOHYCa

54

ITnomans 0OKOBOI
MOBEPXHOCTU U TIOJTHOU
MOBEPXHOCTH KOHYCa

55

CrepeomMerpuueckue
3aJjauyl Ha




JI0Ka3aTesIbCTBO U
BBIYUCIICHUE,
IMOCTPOCHUEM CEYEHUI
LUJIHHIPA, KOHyca

56

CrepeoMerpuueckue
3a/1a4y Ha
JI0Ka3aTesIbCTBO U
BBIYHUCIICHUE,
MOCTPOCHUEM CEUYEHUI
IJIMHApPA, KOHYCca

57

[Tpuknagnsie 3am1ayu,
CBSI3aHHBIE C IUIUHIPOM

58

[Ipuxknagnsie 3amayu,
CBSI3aHHBIE C IWJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
1rapa ¢ IioCKOCThIO.
Kacanwue mapa u cdepsr
IUIOCKOCThI0. By n
n300pakeHue mapa

61

[Tepeceuenue chepbl u
I1apa ¢ MIOCKOCTBHIO.
Kacanue mrapa u cepsr
TUIOCKOCTBI0. Bu
n300pakeHue mapa

62

VYpaBHenue chepsl.




[Tnomans chepsr u e
yacTeu

63

Cummerpus cdepsl u
mapa

64

CrepeomeTrpuieckue
3aJa9u Ha
JI0Ka3aTeIbCTBO U
BBIYHNCIJICHUEC, CBSI3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CEUCHUH
TUTOCKOCTBIO

65

CrepeomeTpuyeckne
3aJauu Ha
J0Ka3aTelbCTBO U
BBIYMCIICHUE, CBS3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CCUCHUI
TUIOCKOCTBIO

66

[Ipuknanueie 3anauu,
CBsI3aHHBIE CO chepo u
mapom

67

IToBTOpeHue:
OKPYXXKHOCTb Ha
IIJIOCKOCTH, BBIYUCIICHUS
B OKPY’KHOCTH,
CTaHJapTHBIE MTOA00US




68

Pasnmuunsle KoMOMHAITUHA
TEJ BpaIleHUs U
MHOTOTPaHHUKOB

69

3anauu o teme "Tena u
MTOBEPXHOCTHU BpalieHus"

70

3anaun o teme "Tena u
MOBEPXHOCTH BpaleHus"

71

KounTtponsHas pabota
"Tena 1 NOBEPXHOCTH
BpaieHus"

72

O06BEM TTUIMHApA.
Teopema 06 00BEME
MPSIMOTO IIAJIHHJIPA

73

Brruncienue 00EMOB
TeJ C IIOMOILBIO
OTPEICIIEHHOTO
uHTerpayia. O0bpEM
KOHYCa

74

[Tnomanu OOKOBOH U
ITOJIHOM IMOBEPXHOCTH
KOHYca

75

CrepeoMerpuueckue
3aJjauMl, CBSI3aHHBIE C
BbIUHCIIEHUEM 00BEMOB
LWINHApA, KOHYyca

76

HpI/IKJ]a,Z[HLIC 3aga4u 110




teMme "OO0bEMBI U

IIJIOIIAIU [TOBEPXHOCTEN

Ter"

77

OO6béM 1apa u apoBoro
cekropa. Teopema 00
00béme mapa. [lnomanp
cdepsl.
Crepeomerpuieckue
3aJla4d, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB
rapa, apoBoro
CerMEHTa U I1apoBOTO
CEeKTOpa

78

[IpuknagHsie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE C 00BEMOM
mapa ¥ IioIiaabo
cthepsl. COOTHOIICHHMS
MEX1y IUIOIAIMU
IOBEPXHOCTEHN U
00BpEMaMHU ITIOJOOHBIX TEN

79

ITonoOHsIe TENA B
MIPOCTPAHCTBE.
N3menenue o0béma npu
noo0uu.
CrepeoMerpuueckue
3aJjauMl, CBSI3aHHBIE C




BBIYHCIIEHMEM 00BEMOB
TeJl U IUIoIaiel
IIOBEPXHOCTEH

80

KonTtponbHas pabora
"[Tmommaamn mMOBEpXHOCTH
1 00BEMBI KPYTJIbIX TET"

81

JIBM>KEHUS MPOCTPaHCTBA.
OTobOpaxeHusl.
JIBH)KEHHUS U PaBEHCTBO
¢uryp. O6mue cBoicTBa
JNBIDKECHUN

82

Bune! nBukeHuii:
MapasieabHbIN IEPEHOC,
LIEHTpaJbHAsl CHMMETPHS,
3epKaJIbHAsi CAMMETPHS,
MTOBOPOT BOKPYT MPSMOU

83

[IpeobpazoBanus
nonoous. [Ipsmas u
cdepa Diinepa

84

FCOMCTpH‘lCCKI/Ie 3aJa4u
Ha IPUMCHCHHC
JABUIKCHUA

85

KonTtponsHas pabota
"BexTopsl B
npocrpaHcTae”

86

Oo6o061aromiee




nostropenue 11 noustuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLUs
3HAHMI:
"[TapannensHOCTD
MPSAMBIX U INTIOCKOCTEN B
npocrpaHcTae”

87

Ob6o6maromiee
noBTopenue 11 nmonsaruit
¥ METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o6maromiee
noBTopenue 11 nmonsruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUS
3HaHuil: "BekTopsl B
npocrpanctae”

89

Ob6o06maromee
noBropenue 11 nonstuit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CHUCTEMAaTH3aIUs




3Hanuit: "O0bemM
MHOTOTpaHHHUKa"

90

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

91

Ob6o6maromiee
noBTopenue 11 nousTui
Y METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CHCTEMaTH3alus
sgagui: "[lmonaan
MTOBEPXHOCTU U 00BEMBI
KpyJibIxX Ten"

92

O6o6maromiee
noBTopenue 11 nonsruit
Y METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUS
sHaHuu: "[lnomannu
MMOBEPXHOCTU U 00BEMBI
KpYIJIbIX TEN"

93

HToroBast KOHTpOJILHAS
pabota




94

Hrtorosast KOHTpoOJIbHASA
pabora

95

[ToBTOpEnue, 06061IeHNE
U CUCTEMaTu3anuAa
3HaHUH

96

Hcropus pazsutus
CTEepEOMETPUHN KaK HayKu
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Uctopus pazputus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

98

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

99

Hctopust pa3BuTHA




CTEPEOMETPUHU KaK HAyKU
U €€ poib B Pa3BUTUH
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTUI

100

Hcropus pazsutus
CTEpEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Uctopus pazputus
CTEPEOMETPUM KaK HAYKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUH

102

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






