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HHOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIseTCS OMHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMs, TaK Kak oOO0ECeurnBaeT BO3MOXKHOCTh H3yUCHUS
OUCIMIUIMH ~ €CTeCTBEHHO-HAyYHOW  HAMpaBJICHHOCTH W TMPEAMETOB
ryMaHUTapHOTO IuKia. [I0CKONIbKY Joru4eckoe MbIieHue, (hopMupyemMoe mpu
W3YYCHUH  OOYYAalOIMIMMHCS  TIOHATHHHBIX  OCHOB  TE€OMETpPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM U TIOCTPOSHUH IIETIOYKHU JIOTHUECKUX YTBEPKIACHUN TIpH
pEIIeHNH TEOMETPHUECKUX 3a]a4, YMEHHUE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HEMOCPEACTBEHHO HCIIONB3YIOTCS TP PEUICHUH 337a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTH (DM3NICCKUX 3a/1a4.

Ilenp ocBoeHWs mporpammbl  ydeOHOTO Kypca «l'eomerpusi» Ha
yIIyOJIEHHOM  ypOBHE —  pa3BUTHE  HWHAMBHIYAIBHBIX  CIIOCOOHOCTEH
oOydaromuxcsi Tpu H3yYEeHUU TEOMETPHH, KaK COCTAaBIISIONICH MpPEIMETHON
obnactu «MatemaTtuka W HHQPOPMATHKa» uepe3 00eCIeUeHHE BO3MOXKHOCTH
MPUOOPETEHUSI U MCMOJIb30BaHUs Oosiee TITyOOKUX MeOMETPUUYECKUX 3HAHUU U
JICUCTBUMA, CHeU(PUUHBIX TEOMETPUH, M HEOOXOJUMBIX JUIS YCIEITHOTO
npodeccnoHambHOTO  00pa3oBaHMs,  CBS3aHHOTO €  HCIIOJIb30BAaHHEM
MaTEeMaTHKH.

[TpropuTeTHEIME 3a7auaMu Kypca T€OMETPHH Ha yriayOJIEHHOM YpOBHE,
PaCIIMPSIONIMME U YCHINBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCSI:

paciMpeHne MpeCTaBICHHsSI O TEOMETPUH KaK YaCTH MUPOBOW KYJIbTYPHI
1 (GOPMUPOBAHNE OCO3HAHUS B3AUMOCBSI3H TEOMETPHH C OKPYKAIOIIM MHPOM;

dbopMUpOBaHHE TPEICTABICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O
BRKHEUIINX MATEMAaTHUYECKUX MOJEISAX, TTO3BOJISIONINX OMHUCHIBATh U M3y4aTh
pasHbIC SBIICHUS OKPY)KAIOIIETO MHpa, 3HAHHWE MOHATHHHOTO amnmapara Iio
pazneny «CtepeoMeTpus» yueOHOTO Kypca T€OMETPHH;

dbopMUpOBaHME  yMEHHsI  BIAJCTh  OCHOBHBIMH  TIOHATHSAMHU O
POCTPAHCTBEHHBIX (UTYpax W WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyll ¥ yMEHHE MX MPUMEHSITh, YMEHUS JTOKa3bIBaTh TEOPEMBI U HAXOIUTh
HECTaHIapTHBIE CTIOCOOBI peIIeHMs 3a/1a4;

dbopMUpOBaHME YMEHHS pAclO3HAaBaTh Ha 4YepTeXaX, MOJCIIX H B
peaIbHOM MHUpPE MHOTOTPaHHMKH ¥ Tella BpalleHHus, KOHCTPYHPOBAThH
reOMEeTPUUYECKUE MOJICIH;

dbopMupoBaHue IOHUMAaHUS BO3MOXKHOCTH aAKCUOMATUYECKOTO
MOCTPOCHUSI MAaTeMaTUYECKUX TEOpHi, (OPMUPOBAHHWE TOHUMAHUS POIHU
aKCMOMATHKH TP MPOBEIACHUH PACCYXICHUM;

(dbopMUpOBaHHE YMEHHUS BJIaeTh METOAAMH JJOKA3aTEIbCTB U aliTOPUTMOB
pelIeHus, YMEHHUS WX TPUMEHAThH, MPOBOIAUTH JOKa3aTelbHBIC PACCYKICHUS B
XOJIe peIICHHs] CTePEOMETPHUYECKUX 3a7ad W 3a7Jad C MPaKTHUYECKUM
colepkanueM,  (GopMHUpOBaHWE  TMPEACTAaBIEHHUS O  HEOOXOJUMOCTH
J0Ka3aTeNbCTB TP OOOCHOBAHMM MAaTEMAaTHUECKUX YTBEPKICHUH W pOJH
aKCMOMATHKH B MPOBEJICHUN JACTYKTUBHBIX PACCYKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHHE WHTEIUICKTYaJIbHBIX U TBOPYECKUX

crocoOHOCTeM oOyyaronuxcs, MI03HABATEJILHON aKTUBHOCTH,
UCCJIeI0BATENLCKUX YMEHUHN, KPUTUYHOCTH MBIILIEHUS, HHTEpPECa K U3YUYECHHIO
r€OMETPUU;

dbopmupoBaHue (yHKIHOHATIBHOM IPaMOTHOCTH, peJieBaHTHOM

r€OMETPUU: YMEHHS Paclo3HABATh MPOSBICHHUS T'C€OMETPUUYECKHX MOHATHM,
O00OBEKTOB M 3aKOHOMEPHOCTEH B pEaIbHBIX >KU3HEHHBIX CHUTYyalUSIX M IpHU
W3YYEHUU JIPYTUX YYEOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH U



3aKOHOMEPHOCTEH, MOJEIMPOBaHUSl pealTbHBIX CHUTyallud, HCCIEAOBaHUS
MOCTPOEHHBIX MOJIeIEH, MHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTATOB.

OCHOBHBIMU COJZiepKaTelIbHBIMU JTUHUSIMU Y4eOHOro kypca «l'eoMerpusi»
B 10-11 kmaccax sBisitorcsi: «lIpsiMble M TIJIOCKOCTM B MPOCTPAHCTBER,
«MHuororpannukn», «Tena BpaimeHus», «BeKTopel W KOOpAWHATHI B
MIPOCTPAHCTBEY, «/|BUXKEHUS B MPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HOHSTUSIMUY», PEJIEBAHTHBIMU I'€OMETPUM HA YIIIyOJIEHHOM ypOoBHE 0Oy4YeHUS B
10-11 xnaccax, OTHOCHUTCS KO BCEM COJIEPKATEIbHBIM JIMHUAIM Y4eOHOr0 Kypca,
a (¢GopMHpOBaHHE JIOTHYECKUX YMEHUU paclpeliensieTcs He TOJbKO II0
colepKaTeNbHbIM JIMHUAM, HO M 10 TojgaM oOyueHusa. CoxaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM  pPE3yJbTaTaM  OCBOCHUS
denepanbHOl pabouell MpOrpamMMbl, paclpenesiéHHBIM 10 TojaM OO0ydYeHMS,
CTPYKTYpUPOBAaHO  TakuM  0o0pa3oM, UYTOObBI KO BCEM  OCHOBHBIM,
MPUHIUMIIHAIBHBIM BOIIPOCaM 00ydYaroumecss o0paianuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHW30BaTh OBJIAJACHUE TEOMETPUYECKUMHU TOHATUSAMH U
HaBBIKAMU TIOCJIEOBATEILHO W TOCTYMATENIbHO, C COOJIOJICHUEM MPUHIIUIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIOYAaTh B OOIIYI0 CHUCTEMY
r€OMETPUYECKUX MPEICTABICHUN OOyYaroOlIUXCs, pacIIUpsst U yriyOmsis e€,
00pa3ysi IPOYHbIE MHOYKECTBEHHBIE CBSI3U.

[lepexoa K U3y4EHUIO TEOMETPUU HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycioBus s guddepeHnManvii  00y4deHUsl, IMOCTPOCHMS
UHAMBUIYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHeuuTh YriyOJEéHHOe
U3y4YeHHE T€OMETPUH KaK COCTaBJIsoIIEN yueOHoro nmpeamera «MaTteMaTukay;

MNOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO U3YyYEHUS MaTeMaTUKHU C
y4€TOM BbIOOpa Oynayiieit npodeccuu, odecreynBas IPEEeMCTBEHHOCTh MEXKTY
0o01muM 1 podeccunoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHoro kypca «l'eomerpusi» Ha yriayOn€HHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kitacce —
102 gaca (3 yaca B HEJIEJIIO).



COJEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHMOMAaTHYECKOM TIOCTPOEHUH CTEPEOMETPHU:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacrnonokeHue MpsSMbIX B IPOCTPAHCTBE: MEPECEKAOLINECS,
napajiesibHble M CKpeuuBaronuecs mnpsamble. [Ipu3Haku cKpelmmBarommxcs
npsaMbix. [lapamienpHOCTH MNpPAMBIX W IJIOCKOCTEW B MPOCTPAHCTBE:
MapajulelibHble MpPsSMbIE B IPOCTPAHCTBE, MNAPAJUICIBHOCTh TPEX MPSAMBIX,
MapajuleIbHOCTh MNPSMOW M IHIOCKOCTU. [lapamensHO€ H  LEHTpaJbHOE
MIPOEKTUPOBaHKE, U300paxkeHrue ¢uryp. OCHOBHbIE CBOMCTBA MapayieIbHOTO
npoekTupoBanus. M3o0paxenue ¢uryp B mapamuieIbHOW MPOCKIHUH. YTJbI C
COHAIPABJICHHBIMU CTOPOHAMM, YTOJ MEXIYy NPSMBIMH B TPOCTPAHCTRBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapaJUIEdbHbIE  IIJIOCKOCTH,  CBOKMCTBA
napajuiesibHbIX TuiockocTed. Ilpocreiiie TpOCTpaHCTBEHHbIC (GUTYpHl Ha
IJIOCKOCTHU: TETPAdIP, NapAJUICIENUIIE]T, TOCTPOCHUE CEYEHU .

[leprieHANKYISIPHOCTH NPSAMOM U IUIOCKOCTH: IEPIIEHAUKYJIIPHBIE MTPSMbIE
B IIPOCTPAHCTBE, NPSMbIE NapaJUIeIbHbIE U NEPHEHAUKYISPHBIE K ITJIOCKOCTH,
OPU3HAK NEPHEHAUKYISAPHOCTU MPSIMOM M IUIOCKOCTH, TEOpeEMa O MPSIMOU
MIEPIIECH IUKYIISIPHOM IJIOCKOCTH. OpTroroHanpHOE IIPOEKTUPOBAHUE.
[leprieHAMKYNSIp W HAKIOHHBIE: PACCTOSHHE OT TOYKA JO IUIOCKOCTH,
pacCTOsIHUE OT MPSAMOW JO TUIOCKOCTH, MPOEKIUS (UTYypbl Ha IJIOCKOCT.
[leprieHINKYISAPHOCTh IUIOCKOCTEN: TMPU3HAK MEPHEHIUKYISIPHOCTH JIBYX
IUIOCKOCTEN. TeopeMa o0 TPEX NMEPIEHAUKYIISIPaXx.

VYTIbl B IPOCTPAHCTBE: YTOJ MEXAY MPAMOUN U IUIOCKOCTHIO, IBYTPAHHBIN
yIroJ, JIMHEWMHBIA YroJl JIBYTPAHHOTO yrja. TpEXTpaHHbIi M MHOTOTPAHHBIC
yriabl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOro yrija. CBOMCTBA IUIOCKUX U
IBYI'PAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKu

Buabl MHOrOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma, MpsMas W HAKJIOHHAs NpPHU3MbI, OOKOBasi M TOJIHA TOBEPXHOCTh
npusMmsl. [lapamnenenunes, npsiMOYroJbHBIN MapaJJIEIENUIIE] U €TO CBOKCTBA.
Kparuaiiime mnmyTu Ha MOBEPXHOCTM MHOTrOrpaHHuka. Teopema Oumepa.
[IpocTpanctBenHass Teopema Iludaropa. [Iupamuaa: N-yrojbHas nupamuja,
npaBwibHas W ycedéHHas mnupaMuibl. CBolicTBa péObep M OOKOBBIX TpaHel
MPaBWJIBHOW nupamuisl. [IpaBuiabHbIE MHOTOTPAaHHUKU: MTPABWIbHAS MIPU3Ma U
MpaBUJIbHAS THUpPAMUJA, MPABUJIbHAS TPEYTroJibHAsA MUpaMHUaa W TPaABUILHBIN
TeTpadap, KyoO. IIpeacrtaBieHue O MpaBWIBHBIX MHOTOTPAHHHMKAX: OKTadJp,
NOEKAadIP U UKOCADIP.

Bbluucienue 5»71€MEHTOB MHOTOIPAHHUKOB: pEOpa, AUaroHaiu, YIJIbL.
[Tnomans OOKOBON IMOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSMOU MPU3MBI,
IUIOLAAb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSMON PHU3MBI.
[Inomans OOKOBOWM MOBEPXHOCTH W TOBEPXHOCTH MPABWIBHOM THPaAMUIBI,
TeopeEMaA O TUIOIIAIA YCEUYEHHOM MUPAMUIBI.

CummMeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CUMMETPUU IPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsS B IPAaBWIBHOM MHOTIOTPAHHUKE: CUMMETPUS



napajiesieunea, CMMMETPUS MPaBUJIbHBIX MPU3M, CUMMETPHUS MPABHIBHOU
UPaMU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPHl KOJUIMHEAPHBIC, COHAMNPABIEHHBIE W MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEHCTBUS € BEKTOpPaAMH:
CJI0OKEHHE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKCHHE
BeKTOpa Ha yucio. CBOWCTBA CJOXKEHUS BEKTOPOB. (CBOMCTBA YMHOKEHUS
BeKkTopa Ha uwucio. [loHsatue  KommuiaHapHble  BeKTOpbl.  IIpu3Hax
KOMIUIAaHAPHOCTU TpEX BEKTOpoB. lIpaBuno mnapawienenunena. Teopema o
Pa30KEHUHU BEKTOpa IO TPEM HEKOMIUIAHApPHBIM BekTOopam. I[IpsiMmoyrosibHas
cucteMa KoopauHaT B mpoctpaHcTBe. Koopawnatel BekTopa. CBsizb MEXKIY
KOOpJIMHATAMHM BEKTOpa M KOOpPAMHATAMH TOYEK. YTOJ MEXKAY BEKTOpPAMH.
CxkansipHOE IPOU3BENECHUE BEKTOPOB.
11 KUIACC

TeJia BpaleHus

[TonaTns: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTb,
chepuyeckas MOBEPXHOCTh, oOpasylolue mnoBepxHocTed. Tenma BpamieHus:
UWIMHAP, KOHYC, YCEUEHHBIM KOHyC, cdepa, map. B3zauMmHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpalleHus Ha miaockocTh. Pa3péprka mumHapa u konyca. CuMMmetpus cepbl u
miapa.

O6BEM. OcHoBHBIE cBolcTBa 00bEMOB Tein. Teopema 00 o00BEME
IPsIMOYTOJIBHOTO Tapajuienenuneaa u ciaeactBusi u3 He€. OO0bEM mpsMon u
HAaKJIOHHOW TMpU3Mbl, LWIMHApPA, NUpaMuabl U KoHyca. OOBEM 1mapa u
IaPOBOTO CErMEHTA.

KomOuHanuu Ten BpailleHUss U MHOTOTpaHHUKOB. [Ipu3ma, BnucanHas B
OWIMHAP, ONHMCaHHas OKojo wwiuHapa. llepecedenue cdepsl u mapa ¢
riockocThio. Kacanue mapa u chepsl miockoctero. [ToHsITHE MHOTOTpaHHUKA,
OMHCAHHOTO OKO0JIO c(epbl, chepbl, BOUCAHHON B MHOTOTPAaHHUK WM TEJIO
BpAILICHHUS.

[1nomaas MOBEpXHOCTH WJIMH/PA, KOHYCA, MJI0MAab cPepbl U €€ yacTel.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, ILIONIACH MOBEPXHOCTEH
noao0HbIX ¢uryp. IIpeoOpazoBanue nmomodus, romoreTus. Pemenue 3amad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue cedyeHUM MHOTOTPAHHUKOB M TEJl BpAlCHUS: CEUYEHUs
muHApa  (MapauiebHO W MEPHEeHIUKYJISIPHO OCH), CEUEHUs] KOHyca
(mapasniesibHble OCHOBAHUIO W MPOXOJSINKE Yepe3 BEPIIMHY), CEUEHMs Iapa,
METOJbl IIOCTPOCHUSI CEUYEHUH: METOJ  CJENOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYLIEN TNIOCKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOPOB. CBOMCTBAa BEKTOPHOIO yMHOXkeHUdA. [IpsmoyrosbHas
cucTeMa KoopauMHaT B mnpoctpaHctBe. KoopawHaTel BekTtOopa. PasnoxkeHwue
BekTOopa 1Mo ©Oasucy. KoopauHAaTHO-BEKTOpPHBIH METOA MpHU pELUICHUU
r€OMETPUYECKHX 3a/1a4.

JABUKEeHHMS B IPOCTPAHCTBE

JIBuxenus npoctpancTBa. OToOpaxkeHus. JIBr>keHHsI 1 paBeHCTBO (QUryp.
OO6mue cBoicTBa JABMIKEHMM. Buabl JIBWKEHUN: TapauiebHBIA TEpPeHocC,



[EHTpaJIbHAsl CUMMETPHS, 3epKabHAS CHUMMETpPHSI, TIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms noa00us. [Ipsmas u chepa Ditnepa.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTh ~ TPAKIAHCKOW  MO3UIMM  OOYy4aromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOT'O YWJIEHA POCCUUCKOro 00IECTBA, MPEICTABICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYD, SIBJICHUH,
MpoIeAyp TpakIaHCKOTo o0IecTBa (BBIOOPHI, OMPOCHl U JPYroe), YMEHHE
B3aUMOJICCTBOBaTh C COLMAJIBHBIMM MHCTUTYTaMHU B COOTBETCTBHU C HX
(GYyHKUMSIMU 1 HA3HAYCHUEM;

2) naTpMOTHYeCKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH POCCUMUCKON T'PAKTAHCKONW UACHTUYHOCTH, YBAXKECHUS
K MPOIILJIOMY U HACTOSIIIEMY POCCUHUCKON MAaTEMAaTHUKH, IIECHHOCTHOE OTHOLIIEHUE
K JOCTHUKCHUAM POCCUUCKMUX MATEMAaTUKOB M POCCUUCKOM MaTEMaTHUYECKOU
IIKOJIbI, MCHOJIb30BaHUE 3TUX JIOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOTHUSX,
chepax YKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHME:

OCO3HaHHE JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, H3TUYECKOrO0 IMOBEICHUS,
CBA3AHHOTO C TNPAKTUYECKUM TNPUMEHEHUEM JIOCTH)KEHUH Hayku U
NESATEIBHOCThIO YYEHOTO, OCO3HAHHWE JMYHOIO BKJIaJla B MOCTPOEHUE
YCTOMYUBOTO OyAYIIETO;

4) hcTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIOYAsl ICTETHKY MATEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIECHU, paCCyXICHUN,
BOCIIPUUMYHMBOCTbh K MAaTEMAaTUYECKUM aCIIEKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIMTAHME:

c(OPMUPOBAHHOCTh YMEHHUSI TPUMEHSAThH MAaTeMaTHYEeCKHUE 3HAHUS B
UHTEpecax 370pOBOTO M 0Oe3omacHOro o0pa3a JKHU3HM, OTBETCTBEHHOE
OTHOLIEHUWE K CBOEMY 3JI0POBBIO (30pOBOE MHTaHHE, COATAHCUPOBAHHBIN
PEXKUM 3aHATUNA U OTIIbIXA, PETYJsipHas (pU3nUecKas akTUBHOCTD), (PU3MUECKOE
COBEPILIEHCTBOBAHUE npu 3aHATHIX CIIOPTHUBHO-037J0POBUTEIHHOM
IS TEIbHOCTDIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUS, HMHTEPEC K
paznuuyHbiM  cdepaM  TPO(PEcCHOHANBHON  JESTEIbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ NMPUJIOKEHUSIMH, YMEHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun M peaqnu30BbIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMY  OOpa30BaHHUIO U
caM000Opa30BaHUIO Ha MPOTSKEHUU BCEH >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHYecKOe BOCTIMTAHME:

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJbTYpbl, MOHUMAHUE BIHSIHUS
COLIMAIbHO-DPKOHOMHYECKUX  TPOIIECCOB HA  COCTOSIHUE MPUPOJHOUM U
COLIMAIIBHOM Cpe/ibl, OCO3HAHHE TIJ00aJbHOTO XapakTepa HKOJIOTHYECKUX
mpo0JseM, OpUeHTAIMsl Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM ISl pelIeHus
3a/1ay B 00JIACTH OKpY’KAIOIIEeH cpebl, INIAHUPOBAHUE MOCTYIKOB U OLICHKU MX
BO3MOKHBIX IMOCJIEACTBUN JJISI OKPYKAIOIIEU CPEIBL;



8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUA HAayKM M  OOIIECTBEHHOM TMPAaKTUKH, [MOHUMAaHHUE
MaTeMaTH4YeCKOM HayKH Kak c(epbl 4elOBEUECKON MeATeIbHOCTH, ITANoOB €€
pPa3BUTUSI M 3HAYMMOCTH [IJIi Pa3BUTUS IMBWJIM3ALMKM, OBJIQJCHUE S3bIKOM
MaTeMaTUKH W MaTEMaTHYE€CKON KyJbTYpOH Kak CPEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HCCIIECI0BATEIBCKYIO JIESITEIHLHOCTh
WHJIUBUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA

Ba3oBble Jijornueckue 1eiicTBUA:

BBISIBIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKKA MAaTEMATUUYECKUX
OOBEKTOB, TMOHSATUW, OTHOLIEHUH MEXAY MOHATUAMU, (HOPMYIUPOBATH
onpeaeaeHus MOHSITUH, yCTaHaBJINBATh CYILIECTBEHHBIN MpPU3HAK
KJIaccupuKalii, OCHOBaHMS g OOOOIIEHHS M CpaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTI'0 aHAJIN3A;

BOCIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
IPOTUBOpEYMs B (paKTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKICHUAX, MTpeAJiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JieNaTh BBIBOABI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKJCHUNU (MpsSMbIE W OT MPOTHUBHOIO), BBICTPAMBATH AapryMEHTAIIUIO,
OPUBOAUTH TPUMEPHl U  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJIbL;

BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BapUMAHTOB peUIeHUs, BbIOMpaTh Haubojee MNOAXOMAUIMH ¢  y4y€Trom
CaMOCTOSTENIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbLcKue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHMS,
dbopmynupoBaTh  BONPOCHI, (DUKCUPYIOIIUE TMPOTUBOpEUHe, MpodIieMy,
yCTaHABJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh
CBOIO MMO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
ABJICHMS, TIPOLECCA, BBISBICHUIO 3aBUCUMOCTEH  MeEXAy OOBEKTaMH,
SABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSTENbHO (POPMYIUPOBATH 000OIIEHHS U BBIBOJABI IO PE3YJIbTATAM
IPOBENEHHOTO HAOJIOJEHUSA, HWCCIEAOBaHUs, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IICHUIA;

POTrHO3UPOBAaTh BO3MOXKHOE Pa3BUTUE TMPOIECCa, a TAKKE BbIABUTAThH
IPEINOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh IeUIIMTHl MH(POpMALMK, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETA
Ha BOMNPOC U JJI PELICHUS 3aa4H;



BbIOMpaTh  MHGOPMALIMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIU3UpOBaTh, CHCTEMATU3UPOBaTh M HHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS;

CTPYKTYpPUPOBaTh UHPOPMALIUIO, MPEACTABIATh €€ B pa3IMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaAEKHOCTD uH(popMaIu 1o CaMOCTOSITEJIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHuKaTHBHBIE YHHBEpPCcAIbHbIE yUeOHbIE TeiCTBUSA

Oo0menue:

BOCIIpUHUMATh U  (OPMYJIHPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBUSIMH M LIETISIMH OOILIEHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY
3pEHHS B YCTHBIX U MMUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 10 X0y PEIICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yiIbTaT;

B X07i¢ 00CY»XIeHHUsI 3a]1aBaTh BOIPOCHI 0 CYIIECTBY 00CYX IaeMOM TeMBbI,
npoOJieMbl, peIlIaeMoil 3aJayu, BBICKA3bIBATh HJICHU, HAIICJICHHBIC Ha ITOMCK
pelIeHusi, COMOCTARIISITh CBOU CYXXJEHHUSI C CYKJICHUSIMH JIPYTMX YYACTHUKOB
nuajnora, oOHapyXKUBaTh Pa3IMYKMe U CXOJICTBO MO3UIIUNA, B KOPPEKTHOU dhopme
dhopMyIHpoOBaTh pa3HOIIACHS, CBOU BO3PAKCHUS;

PEACTaBIIATh pe3yabTaThl penieHus 3aJ1a4u, AKCIIEPUMEHTA,
UCCIIEIOBAHUSI, TIPOCKTA, CAMOCTOSATEIbHO BBIOUpATh (hOpMaT BBICTYIUICHUS C
y4€TOM 3aJ1a4 IPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.

PeryJsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicTBHUSA

Camoopranusanus:

COCTaBIISITh TUIAH, AITOPUTM PEIISHUS 3a7a491, BEIOUPATh CIIOCO0 pelIeHus
C Yy4€TOM HMEIOIIUXCS PEeCcypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTHUPOBAaTh M KOPPEKTUPOBATH BApUAHTHI PEHICHUH C y4€TOM HOBOH
nH(popmMaIuu.

CaMOKOHTPOJIb, IMOLHOHAIBHBII HHTEJIEKT:

BIAJIeTh HAaBBIKAMH TIO3HABATENIbHOM peQUieKCHH KaK OCO3HAHUSA
COBEpIIAeMbIX JEHCTBHI M MBICTUTEIBHBIX TIPOIECCOB, HMX pPE3YyJIbTaTOB,
BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISA TMpoIlecca M pe3ynbrara
pelIeHUsT MaTeMaTHIeCKOH 3a1a4u;

NPEeIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU PpEHICHUU
3aJa4d, BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, TAHHBIX, HAWIEHHBIX OIITNOOK, BHISIBJICHHBIX TPYAHOCTEH;

OIICHWBAaTh COOTBETCTBHE pe3yjibTaTa IIEIU W YCIOBUSAM, OOBSCHATH
NPUYUHBl JIOCTIDKEHUS WM HEJOCTHKEHHUS pPe3yJbTaTOB JCSATEIbHOCTH,
HaXOJHTh OIMHUOKY, TaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTh:

NOHMMAaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
VMHIUBUIYAIbHON pabOThl MPHU pEIIeHWH YYeOHBIX 3a/1ad, MPUHUMAThH IEh
COBMECTHOU NIeATEIHHOCTH, IUIAHUPOBATH OPTaHMU3AIMI0 COBMECTHOW paboThI,
pacmpenenaTb BUIbl paboT, JOTOBapUBaThCs, 00CYKIaTh MPOIIECC U pe3ysIbTarT
paboThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHHU,
«MO3TOBBIC IITYPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTb paboOTBl U
KOOPAWHHUPOBATh CBOW JEHCTBUS C APYTMMH WICHAMH KOMaHbI, OIEHUBATh
KauyecTBO CBOETO  BKJIaga B  OOMHUNA  MPOAYKT MO  KPUTEPUSM,
chOpMyIMPOBAHHBIM YYaCTHHUKAMH B3aWMOICHCTBUA.



IHPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kiaacca oOydaromuiicss HayquTCs:

CBOOOJHO OMEpUPOBAaTh OCHOBHBIMHU TMOHSTHSIMH CTEPEOMETPHUH TIpU
pEIIeHNH 33729 U IPOBEJICHUHN MaTeMaTHIECKIX PACCYKICHUH;
NPUMEHSATh aKCHOMBI CTEPEOMETPHUH U CJICJCTBUS U3 HUX MIPH PEIICHUN
reOMETPUUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACTIONIOKEHUE TIPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B IPOCTPAHCTRBE;
CBOOOMHO OMEpPUpPOBATh MOHATHSIMH, CBS3aHHBIMH C yIJIaMH B
NPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSIMON U
TUIOCKOCTBIO;

CBOOO/THO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;
cBOOOJHO pacro3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (TpHU3Ma,
nUpaMua, MPSMOYTOJIBHBIN apajuieNenuneI, Kyo);
KJIacCU(PUIIMPOBATh MHOTOTPAHHHWKH, BBIOMpasl OCHOBaHUS  JiA
KJ1accu(puKaIuu;

CBOOOMHO OMNEPHPOBATh MOHATHSIMH, CBS3aHHBIMH C CEYCHHUEM
MHOTOTPAaHHHUKOB TNIOCKOCTHIO;

BHIMIOJIHATh ~ Tapajuie]ibHOE,  LEHTPAJbHOE W OPTOTOHAIBHOE
NPOEKTUPOBaHWE (UTYp HA IJIOCKOCTh, BBITIOJNHATH H300paKEeHUs
(dburyp Ha IOCKOCTH;

CTPOUTh  CEUYCHHsS] MHOTOTPAHHUKOB  pa3lUYHBIMH  METO/AMH,
BBITMIOJTHATH (BBIHOCHBIC) TUJIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIISITh IJIOMIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nUpaMua), TEOMETPUUECKUX TeJl C MPUMEHEHHEM (HOpMYTT,

CBOOOJIHO ONEpUPOBaTh TMOHATHUSMHU: CHMMETPHUS B MPOCTPAHCTBE,
IEHTP, OCh M TUIOCKOCTh CHMMETPHUH, IIEHTP, OCh W IUIOCKOCTb
CUMMETPUHU QUTYPBHI;

CBOOOHO ONEPHUPOBATH MOHITHSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpAWHATAaM B IPOCTPAHCTBE;

BBITIOJTHSTH JICHCTBUS HaJl BEKTOPAMH,

pemath 3aJayd Ha JO0Ka3aTeNbCTBO MAaTEMaTHYECKMX OTHOIICHHWHA |
HaX0KJIEHUE TEOMETPUYECKHIX BEIIMYNH, IPUMEHSS U3BECTHBIC METOIbI
NpU PEUICHHH MaTEeMAaTHYeCKUX 3a/lad MOBBIMIEHHOTO M BBICOKOTO
YPOBHS CIIOKHOCTH;

NPUMEHATh MPOCTEHIINE MPOTPaMMHBIE CPEACTBA W DJICKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBI TPH PEIICHUH CTEPEOMETPUICCKIX
3ajad;

U3BJIEKaTh, MPEOOPA30BBIBATh M WHTEPIPETHPOBATH WH(GOPMAIIHUIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHATh T[IOJIyYCHHbIE 3HAHWS Ha TMPaKTUKe: CpPaBHUBATh U
aHAJIM3UPOBATh pPeAbHBIC CUTYAIlUU, IPUMEHSTh U3yUYEHHBIC TIOHATHUS
B Ipollecce IMOUCKAa PEIICHUS MaTeMaTU4ecKu C(HopMyTHpoBaHHOMN
pOo0JIEMBI, MOJICTMPOBATh PEaIbHbIC CUTYaIlMU Ha SI3bIKE TEOMETPHH,
HCCIIeIOBATh MOCTPOCHHEBIE MOJICTIH C UCTIOJIb30BaHNEM
TeOMETPUUYECKUX TIOHATHH M TeopeMm, afmapara aiareOpbl, pemnarhb



NPaKTUYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKJICHHEM Te€OMETPHUUYECKHUX
BEJIUYMH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3TamaxX pa3BUTHUS T€OMETPUU KaK
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOT UK.

K konmy 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOHO OTIEpUPOBATH MOHATHIMH, CBI3aHHBIMH C IHJIUHAPUICCKOM,
KOHMYECKOH U CQPEepUIecKOr TOBEPXHOCTSIMHU, OOBSACHATH CIIOCOOBI
MOJTyYeHUS;

ONEPUPOBATh TIOHATHSMH, CBSI3AHHBIMH C TEJIaMU  BpAIlCHUS:
[IWIHHIPOM, KOHYCOM, C(epoii U ImapoM;

pacrmo3HaBaTh Tena BpalieHus (IMIMHAP, KOHYC, cdepa W map) H
OOBSICHATH CIIOCOOBI TMOTYYCHHS TEJ BPaICHHS,

KJIaCCU(PHUIIMPOBATh B3aHMHOE PACTIONOKEHUE CPEePhI U MIOCKOCTH;
BBIUMCIISITh BETMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIICHHUS,
00BEMBI ¥ TUIOMIAIA TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BPAIICHHUS,
Te€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popmyT,

CBOOOJHO ONEpUPOBATHh TOHATUSMHU, CBSI3AaHHBIMH C KOMOWHAIMSIMHU
Te1 BpalleHUS W MHOTOIPAHHUKOB: MHOTOTPAaHHHK, BITMCAHHBIA B
chepy u onucaHHbINA 0KOJIO cdepsl, chepa, BIIMCaHHAS B MHOTOIPaHHUK
WJIH T€JI0 BPAIllCHUS;

BBIUMCIISITH COOTHOIICHUS MEXIYy IUIOMIAIMUA TIOBEPXHOCTEH U
00BbEMaMH 110JI0O0HBIX TEI;

n300paxaTh H3ydaeMmble (UTYpHI, BBIIOJHATH (BBIHOCHBIE) IUIOCKUE
YepTEeKH U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJI BPAIICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U TPeoOpa3oBbIBaTh WH(GOPMAIHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
yepTekax U pUCyHKax;

cBOOO/IHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OTNIEPAIUU HA/l BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM cHCTeMe KOOPAMHAT;
pemath TEeOMETPUYECKHE 3aJayd Ha BBIYHUCICHHE YIJIOB MEXIy
OPSIMBIMH M TUIOCKOCTSIMH, BBIYHCIICHHUE PACCTOSIHMA OT TOYKH JO
IUIOCKOCTH, B II€JIOM, Ha TPHUMEHEHHE BEKTOPHO-KOOPJIWHATHOTO
METO/1a TIPU PEIICHUY;

CBOOOJHO ONEpUPOBATh TOHSATUSMH, CBS3aHHBIMH C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHIA,

BBITIOJTHATh M300pa)KEHUST MHOTOTPAHHHMKOB W TeNl BpalllEHUs TpU
napajuieIbHOM TEpeHOCe, IEHTPAIbHON CHUMMETPUH, 3€pKaJbHOU
CUMMETPHH, TIPY TIOBOPOTE BOKPYT MPSMOM, TPeoOpa30BaHUs MOT00MS;
CTPOUTh CEYCHHS MHOTOTPAaHHUKOB W TEJl BpAIICHHs: CEUYCHUS
MUIMHApa (MapajuIeTbHO M TEPIECHANKYISIPHO OCH), CEYCHHsS KOHyca
(mapanienbHbIE OCHOBAHHUIO U MPOXOJAIINE Yepe3 BEPIINHY), CCUCHUS
nrapa;

UCTIONb30BaTh METOJBI TIOCTPOSHUSI CEYCHHU: METOJ CIIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYIICH MI0CKOCTH;
JOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS,

NPUMEHSATh TE€OMETPUIECKUE (DAKTHI IS PEIICHUS CTEPEOMETPUICCKIX
3aja4, MPEANOJaralMXx HECKOJIbKO IIaroB PEIICHUs, €CIU YCIOBUS
IPUMEHEHHUS 3aJI1aHbI B SIBHOW W HESIBHOU (hopMme;



pemiaTh 3ajlayd Ha J10Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHHH U
HAXO0XKJIECHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHSITh pOrpaMMHbIE cpencTBa u 3JEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl IMPU PEIICHUH CTEPEOMETPUUECKUX
3ajay;

OPUMEHSATh  TOJyYeHHbIE 3HAHUS HAa TMPAKTUKE: CpPaBHUBATb,
aHAJIM3UpOBaTh U OILICHUBATh peajbHbIE CUTYyallMd, MPUMEHATH
U3Y4YCHHbIEC TIOHSTHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MMOUCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIUPOBAHHONW  MPOOJIEMBbI, MOJEIUPOBATH
peanbHbIe CUTyalluu Ha A3bIKE T€OMETPHUH, UCCIEI0BATh MOCTPOCHHbIE
MOJENIA C HCHOJb30BAHUEM T'€OMETPUUYECKUX TMOHATUH U TEOpEM,
anmaparta anreOppl, peliarb MNPAKTUYECKUE 3a7aud, CBA3aHHBIE C
HaXO0XJCHUEM reOMETPUYECKUX BEITMYHH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUU KaK
COCTaBHOM 4acTH byHnameHTa pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne KoauuecTBO 4acoB
HaumenoBanue pa3jaeiioB JuieKTpOHHbIE (UG pPOBbIE)
n/ KouTtpoJabHbie IIpakTuyeckne
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIe pecypchl
n padoThbI padoTsI
1 Baenenue B crepeoMeTprio 23 1
5 B3aumHoe pacnionoxxenue 6 0
MMPAMBIX B IPOCTPAHCTBC
[TapannenbHOCTb MPSAMBIX U
3 IJIOCKOCTEH B 8 0
MPOCTPAHCTBE
[leprieHAMKYISIPHOCTH
4 MPSIMBIX U TIJIOCKOCTEH B 25 1
MIPOCTPAHCTBE
VYrael 1 pacCTOsTHUS 16 1
MHororpanHuku 7
BexTtopsl B mpocTpaHcTBE 12 0
3 [ToBTOpEeHME, 0600IIEHNE U 5 5
cUCTeMaTH3alus 3HaHU!
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 [TIPOT'PAMME




11 KIIACC

HaunmenoBanue
pa3aesioB U TeM
NPOrpaMMbI

Ne
n/n

KoanuecTBO 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTHYeckue
padoThI

JuieKTpOHHbIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

AHanuTnyeckas
reoMeTpus

15

[ToBTOpEHME,
000011IeHHE U
cUCTeMaTH3aIus
3HAaHUH

15

O0BéM

MHOTr'OrpaHHUKa

17

4 Tema Bpamenus

24

[Tmomanu
MOBEPXHOCTU U
00BEMBI KPYTIIBIX
Ten

6 JIBYOKEHUS

[ToBTOpEHME,
000011ICHIE 1
CHCTEMAaTHU3alHs
3HaHUH

17

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBOo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TTpaBUJIA
n300pakeHMsI HAa pUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX
IpSAMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

[TonsaTus crepeomerpuu:
TOYKa, IpsiMasi, MJI0OCKOCTb,
npocTpancTBO. OCHOBHBIE
npaBuiIa N300paskeHus Ha
PHUCYHKE IIJIOCKOCTH,
NapaJuUICIbHBIX MPAMBIX
(OTpe3KoB), cepeuHBI
OTpe3Ka

IMousTus:
MepPECEKAIOIINECS
IJIOCKOCTH,
MepPECEKAOIINECS MpsMasi 1
IUIOCKOCTB;
MOJIYITPOCTPAHCTBO

IMousarus:




HepECeKarOIINecs
TUIOCKOCTH,
nepeceKaroIuecs npsmast u
TUTOCKOCTB;
TIOJTYIIPOCTPAHCTBO

MHoOrorpaHHukH,
M300pakKeHHUE MPOCTEHTITNX
IIPOCTPAHCTBEHHBIX (UTYD,

HECYIIECTBYIOIIHNX
00BEKTOB

MHOrorpaHHuKH,
N300pakeHUE MPOCTEHTITNX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
nepBbIE CIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U
HIEpBbIE CIEJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U
TIEPBBIE CIICJICTBUS U3 HUX.
CrniocoObI 3a1aHUS IPSIMBIX
U IIJIOCKOCTEN B
MPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U
IIJIOCKOCTEMN




10

N3o06paxkenue ceueHmit
nUpaMuIbl, KyOa u
IPU3MBIL, KOTOPbIE
MIPOXOJIAT uepes3 ux péopa.
N3o0paxeHune
nepecedeHusl MoaydeHHbIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOEHHBIX CEUEHUH
pPa3HBIMH IIBETAMH

11

N3o06paxkenue ceueHmit
nUpamMuIbl, KyOa u
MPU3MBI, KOTOPBIS
IPOXOJAT uepe3 ux peopa.
N3o0paxeHue
nepecedeHusl MoTydeHHbIX
IIJIOCKOCTEM.
PackpamBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMH IIBETAMH

12

N3o00pakeHne ceueHui
UpaMuIbl, Ky0a 1
MIPU3MBI, KOTOPbIE
IPOXOJAT uepe3 ux peopa.
N3obpaxenue
HepecevYeHUs MOTyYCHHBIX
IIJIOCKOCTEM.




PackpammBanue
MTOCTPOEHHBIX CEUEHUM
Pa3HBIMH LIBETAaMHU

13

N3o06paxkenue ceueHmit
nUpamMuIbl, KyOa u
MPU3MBI, KOTOPBIS
MIPOXOJIAT uepe3 ux péopa.
N3o0paxeHue
nepeceyeHus Moay4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUEHUH
Pa3HBIMH IIBETAMH

14

MeTton ciienoB i
MMOCTPOEHUS CEUCHUI

15

MeTton ciienoB i
MOCTPOEHUS CEUCHUH.
CBolicTBa epeceyeHuit
IPSIMBIX U IIJIOCKOCTEMN

16

MeTton ciienoB i
MOCTPOEHUS CEUCHUH.
CBolicTBa epeceyeHuit
IPSIMBIX U IIJIOCKOCTEMN

17

[TocTpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anne BRIHOCHBIX




YepTEekKEN U 3aIUCh 11aroB
MMOCTPOEHUSA

18

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anue BRIHOCHBIX
YepTexKEN U 3alUCh 1aroB
MOCTPOCHUS

19

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31aHue BLIHOCHBIX
YepTexKEN U 3aIUCh 1aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31aHue BLIHOCHBIX
YepTEekKEN U 3aIUCh 11aroB
MOCTPOCHUS

21

[ToBTOpEHME
manumeTpuu: Teopema o
HMPONOPLUOHATBHBIX
orpeskax. [Tomobue
TPEYTOJILHUKOB

22

[ToBTOpEHME
niaHuMerpun: Teopema




Menenas. Pacuern! B
CCUCHHUAX HA BHIHOCHBIX
yepTexax. Mcropus
pa3BUTHS TIJIAHUMETPUU U
CTEpEOMETPUH

23

KonTtponbHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenns"

24

B3anmHoOe pacnonoxenue
NPsIMBIX B POCTPAHCTBE.
CxpeluBarommecs
npsambie. [Ipu3naku
CKPELIMBAIOIINXCS
npsmMbIx. [lapannensHbie
NpsiMbIE B IPOCTPAHCTBE

25

Teopema o CyllieCTBOBAaHUHU
Y €JMHCTBEHHOCTHU MIPSAMOi
napasuiebHON JaHHOU
IPSIMOM, IPOXOAIIEN
yepe3 TOUKY MPOCTPAaHCTBA
Y HE JIe)Kallel Ha TaHHON
npsMoit. Jlemma o
NIEpECECUCHUH
NapaJyIeIbHbIX MPSMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsAMbIX. Teopema o TpEx




MnapajiC/IbHbIX MPAMbIX.
Teopema o
CKPEIIHUBAIOIINXCS TPSIMBIX

27

[TapamnensHoe
MPOEKTUPOBAHHUE.
OcHOBHbIE CBOICTBa
napauIeIbHOTO
MPOEKTUPOBAHMUS.
N3o00pakeHne pa3HbIX
buryp B nmapauieabHON
MPOEKIIUU

28

[lenTpasibHask MPOEKIHUA.
VYron ¢ coHanpaBI€HHBIMU
CTOpPOHAMU. YTOJI MEXIY
MMpAMBbIMHA

29

3amaun Ha TOKa3aTeILCTBO
1 KCCJEI0BaHuE,
CBsI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
MPOCTPAHCTBE

30

[ToHsTHs: MapanaeaIbHOCTh
MPSMON U TJIOCKOCTH B
npoctpanctse. [Ipuznak
[apaJuIeIbHOCTH NPSIMOU U
miockocTH. CBolicTBa
[apaJuIeIbHOCTH MPSIMOU U
IIJIOCKOCTH




31

I'eomerpuueckue 3agaun Ha
BBIYHCIICHHUE U
JI0Ka3aTeNbCTRO,
CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSAMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

ITocTpoenue ceuenus,
IIPOXOASIIETO Yepes
JAHHYIO IPSMYIO Ha
YyepTexe U MapajieIbHOTO
apyroi npsmou. Pacuér
OTHOLIEHUI

33

[TapannensHas npoekuus,
IpUMEHEHUE IS
MOCTPOCHUS CeUeHUI KyOa
U TapasulesienuIeaa.
CaoiicTBa
napasuiesienunena u
MPU3MBI

34

[TapasienbHbIE TUIOCKOCTH.
[Ipu3Haku napamuieaIbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o
HapaJI.HGHBHOCTI/I 148
CIANHCTBCHHOCTHU
MIJIOCKOCTH, MPOXOISIICH




yepes TOUKY, He
MIPUHAIICKALLYIO TaHHOU
IUIOCKOCTH 1 CIICACTBHS U3
Heé

36

CaolicTBa napamieabHbIX
IIJIOCKOCTEH: O
NapaJIEIbHOCTH MPSIMBIX
IIepeCceveHus Ipu
MIEPECEUECHHH JIBYX
NapajulebHbIX MIOCKOCTEN
TpeTben

37

CBolicTBa napauiesIbHbIX
MIJIOCKOCTEH: 00 OTpe3Kax
NapayIeIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napauieIbHbIMU
MJIOCKOCTSIMU; O
[IEPECCUCHUU NPSIMOU €
JBYMsI ITapaJIeIbHbIMU
IJIOCKOCTSIMU

38

IToBTOpeHue: TeopeMa
[Mugaropa Ha mIockocTn

39

IToBTOpeHwue:
TPUTOHOMETPUSA
HPSIMOYT'OJIBHOT'O
TPEYroJIbHUKA

40

CgoiicTBa ky0a u




IIPSIMOYT'OJIBHOTO
napajuieienumnena

41

Brruncnenue miun
OTPE3KOB B KyOe 1
MPSMOYTOJIBHOM

NapasuIesIenuIeie

42

[IepnieHAUKYISPHOCTD
IIPSIMOM U INIOCKOCTH.
IIpusnaxk
NEPIEHAUKYIPHOCTH
MPSMON U TJIOCKOCTH

43

[IepnieHAUKYISPHOCTD
IIPSIMOM U INIOCKOCTH.
IIpusnaxk
NEPIECHIUKYIIPHOCTH
MPSMON U TIIOCKOCTH

44

Teopema o CyleCTBOBaHUU
U €EANHCTBCHHOCTHU
MPSAMOM, MPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA
Y MEPICHANKYISIPHON K
IJIOCKOCTH

45

ITimockoct u
MePIEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

46

ITimockoct u




NEPIEHAUKYJISPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

Ilepnenpukymnsp u
HakioHHas1. [loctpoeHue
NEPHEHIUKYIISPA U3 TOUKU

Ha IIPSIMYIO

48

Ilepnenpukymnsp u
HakioHHas1. [loctpoeHue
NEPHEHIUKYIISPA U3 TOUKU

Ha IIPSIMYIO0

49

Teopema o Tpéx
nepreHAnKyIsIpax (mpsmast
U oOpaTHas)

50

Teopema o Tpéx
nepreHAnKyIsIpax (mpsmast
u oOpaTHas)

o1

Yron mexny
CKPELIMBAIOIIUMUCS
PSIMBIMU

52

[Touck nepreHIuKyIIPHBIX
MPSIMBIX C TIOMOIIIBIO
HEPHEHINKYIAPHBIX
IJIOCKOCTEH

53

OpToroHajibHOE
IPOEKTUPOBAHHE

54

[TocTpoenue ceueHuit kyoa,




IIPU3MBI, IIPABUIIBHOU
HUPAMUJIBI C TOMOULIBIO
OPTOTOHAJILHOW MPOEKIUU

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
MUPAMUJIBI C TOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cuMMeTpuil B
MHOTOTpaHHHKaX

57

IIpusnaxk
NepHeHANKYISIPHOCTH
MPSAMOM U TJIOCKOCTH Kak
CJIEICTBUE CUMMETPUHU

58

IIpaBunbHbIE
MHOTOrpaHHuku. Pacuér
paccTOSIHUM OT TOYKH J10
IUIOCKOCTH

59

IIpaBunbHbBIE
MHOTOTpaHHUKH. Pacuér
paccTOSIHUM OT TOYKHU JI0
IIJIOCKOCTH

60

CriocoObl OIyCTHTD
HEPIICH TUKYIISPBL:




CUMMETpHUs, CABUT TOYKH
110 MapauIeIbHON IIPSAMOM

61

CnBur no HenapamieabHOU
IIPSIMOM, U3MEHEHHUE
paccTosaHum

62

KontponbHas padota
"B3auMHOE pacronoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: YTOa MEKTY
MMpAMBbIMU Ha IIJIOCKOCTH,
TPUTOHOMETPHSL B
IMPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEeHHE: yrom Mexay
CKPELIUBAIOIIMMUCS
IIPSIMBIMU B IIPOCTPAHCTBE

65

I'eomeTpuueckue meToabl
BBIYHCIICHUS YTJIa MEXKY
PSIMBIMU B
MHOTOTpaHHHKaX

66

JIByrpaHHBIN yrol.
CBOIiCTBO JIMHENHBIX YITIOB

JBYTPAHHOIO yIJla

67

[IepnieHquKyIsIpHBIE




miockoctH. CBOMCTBA
B3aMMHO
MePIEHIUKYIISIPHBIX
IUIOCKOCTEH

68

IIpusnax
NepHeHANKYISIPHOCTH
MIJIOCKOCTEH; Teopema o
MPSMON MEPECEUECHUS BYX
IIJIOCKOCTEMN
NEePHEHIUKYIISIPHBIX
TPEThEN IIIOCKOCTH

69

[IpsamoyronbHbIH
napajuienenunes; Kyo;
M3MEpEHHUs], CBOMCTBA
PSIMOYTOJIBHOTO
napasuieNienumne1a

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
Hapannenennnezla n
CIICJICTBHUE U3 HEE

71

CrepeomMeTpruieCcCKHe U
MPUKIIAHBIE 33a/1a4H,
CBsI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUECM IIPAMBIX U
MJIOCKOCTH

72

IToBTOpEHME:!
CKpELIUBAIOIINECS




IIPsIMBIE, ITApaJUICIIbHbIC
IIJIOCKOCTH B CTaHAAPTHBIX
MHOI'OIPaHHHUKaX

73

[Tapa napannensHbIX
IIJIOCKOCTEN Ha
CKpEIMBAIOIINXCS
IPSMBIX, pPACCTOSIHUE
MEXTY
CKPELIMBAOIUMUCS
IPSMBIMH B IIPOCTBIX
CUTYaLUsAX

74

PaccrossHue oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

75

Brruucnenne pacctosHuit
MEXAY
CKPELIMBAOIINMUCS
HPSIMBIMH C IIOMOLIBIO
NEPIEHAUKYIJIIPHON
IJIOCKOCTH

76

TpéxrpanHblil yroi,
HEepaBEHCTBA /IS
TPEXTPaHHBIX YIJIOB.
Teopema IIudaropa,
TEOpPEeMbI KOCHHYCOB U
CHHYCOB ISl TPEXTPAHHOTO

yria




77

DJeMeHTHI cheprudecKoit
Te€OMETPHUH: Te0JIe3NIECKUe
JIMHUU Ha 3emiie

78

KontponsHas pabora
"Vriel u paccTostHUSA"

79

CucreMaTu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
dJIEMEHTEI"

80

[Tupamuna. Buabl
nupamu. [IpaBunbHas
nupamua

81

[Tpusma. [Ipsamas u
HAKJIOHHAs ITPU3MBL.
IIpaBunbHas npusma

82

[Ipsamoii napauienenunes,
MPSMOYTOJIbHBII
napajuiesenumnes, Kyo

83

Breimykibie
MHOTrorpanHuku. Teopema
Ditnepa

84

Brinykiisie
MHOTrorpaHHuku. Teopema
Oitnepa. [IpaBunbHbIC U
MOJTyTIpaBUJIbHBIE
MHOTOTPaHHUKHU

85

KontposbHas padota




"MHororpaHHukm"

[TonsiTue BekTOpa Ha

86 TUIOCKOCTH | B
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3HocTh BEeKTOpPOB

89 [IpaBuso napannenenunena

90 YMHOXEHHE BEKTOpa Ha
YHUCIIO
Paznoxxenue BekTopa 1o

01 0a3ucy TpEéx BEKTOPOB, HE
JIe)KaIUX B OMHOH
IJIOCKOCTH

92 CxkansipHO€ MPOU3BEICHHE

93 Brruucnenue yria Mmexny
BEKTOpPAaMHU B NMPOCTPAHCTBE

94 [Ipocreiimume 3anauu ¢
BEKTOpaMHU

95 [IpocTeiimue 3agaum ¢
BEKTOpaMHU

96 [IpocTeiimue 3agaum ¢
BEKTOpaMHU

97 [Ipocreiimume 3anauu ¢
BEKTOpaMHU

98 Ob6o061enne u




CUCTEMAaTH3alMs 3HAHU N

99 O6061eHue u ) 1
cucTeMaTtu3anus 3HaHU

100 Ntorosas KOHTpoOJIbHAS 1
paborta

101 Ntorosas KOHTpoOJIbHAS 1
paborta

102 O0606mieHue u ) L
cucTeMaTtu3anus 3HaHU

OBUIEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME




11 KIIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIEKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBTOpEHME TEMBI
"KoopaunaTel BeKTOpa Ha
IUIOCKOCTH U B
npocTpaHcTse”

[ToBTOpEHME TEMBI
"CkaysipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncienue yria
MEXly BEKTOpaMu B
npocTpaHcTse”

[ToBTOpEHME TEMBI
"YpaBHeHUE NPSIMOiA,
MPOXOJIAIIEH uepe3 ABe
TOYKH"

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHUE IOCKOCTH,
HOpMaJlb, ypaBHEHHE




IJIOCKOCTHU B OTPE3KaAX

BekropHoe
MIPOU3BEJICHUE

JIuHeitHbIe HEpaBEHCTBA,
JIMHENHHOE
pOrpaMMUPOBaHUE

JIvHeiiHbIe HEpaBEeHCTBA,
JIMHENHHOE
IpOrpaMMUPOBaHUE

10

AHalIuTHYECKHE METOEI
pacdéra yria Mexay
MPSIMBIMH B
MHOTOTpaHHUKAaX

11

AHalIuTHYECKHE METOEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOTOTpaHHUKaX

12

dopmyiia pacCTOSIHUSA OT
TOYKH JI0 TJIOCKOCTHU B
KOOpAMHATax

13

Haxoxnenue paccrosiHui
OT TOYKH JIO MJIOCKOCTH B
Kyoe

14

Haxoxnenue pacctossHui
OT TOYKH JI0 IJIOCKOCTH B
MPaBWIHLHON MTUPaAMHUJIE




15

KontponbHas pabora
"AHanmuTH4ecKas
reomerpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHbHIE
MHOTOTPaHHUKH

17

Ceuenns
MHOTOTPaHHUKOB: METO]]
CIIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHBIE MIJIOCKOCTH,
MepeCceUCHUs IPSIMBIX U
IUIOCKOCTEH

19

[TapamienbHble IPSIMBIE U
IIJIOCKOCTH:
HapajljielIbHbIE CEYEHUs

20

[TapamienbHble IPSIMBIE U
IJIOCKOCTH: Pacu€T
OTHOLLEHUN

21

[TapamienbHble IPSIMBIE U
IIJIOCKOCTH: YIJIBI MEXAY
CKPELIUBAIOIIMMUCS
IPSIMBIMU

22

[IepnieHquKyIsIpHBIE




MMPAMBIC U TTJIIOCKOCTH:
CTaHJapTHBIE ITaphl
NEePIEeHIUKYISIPHBIX
TJIOCKOCTEHN M MPSMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

23

[lepnienauKyIsIpHBIE
IpsIMbIE U TNTIOCKOCTH:
TeopemMa O Tpex
HEePIEeHIUKYIIIpax

24

[lepnienauKyIsIpHBIE
IpsIMbIE U TNTIOCKOCTH:
BBIUMCJICHUS JITMH B
MHOTOTpaHHHKaX

25

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOTIA/ICH,
COOOpaKeHHS TI0T00US

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIA/ICH,
COOOpakeHHS TI0T00US

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIA/ICH,
COOOpaKeHHS TI0T00US




28

IImomanu ceueHuit
MHOTOTPaHHUKOB:
MJIOIIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0T00US

29

IImomanu ceueHuit
MHOTOTPAaHHUKOB:
MJIOIIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0100US

30

KontponbHas padota
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

31

O0BpéM Tena. O0beEM
PSIMOYTOJIBHOTO
napasuieienumne/a

32

3anauu 00 yABOCHUH
Ky0Oa, 0 KBaaparype Kyoa;
O TPHUCEKIIUH yTia

33

CrepeomMerpuueckue
3a/1a4M, CBSI3aHHBIC C
00BEMOM
IPSMOYTOJIBHOTO
napaJuleenuneaa

34

[IpuknagHeie 3a1a4u,




CBsI3aHHBIE C
BBIUHCIIEHHEM 00BEMaA
MPSIMOYTOJIBHOTO
napajuieienumne/ia

35

O06BEM npsAMON TIPU3MBI

36

CrepeomeTpudeckue
3a/1auu, CBA3aHHBIE C
BBIUHCIICHHEM 00bEMOB
IIPSIMOM TIPU3MBI

37

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C 00BEMOM
IIPSAIMOM TIPU3MBI

38

Brruncnenne o06b€M0B
TEJ ¢ HIOMOIIbIO
ONPEAEIEHHOTO
uHTerpana. O0bEM
HAKJIOHHOM NPU3MBI

39

Brruucnenue 06EM0B
TEJT C TOMOIIIBIO
OIPEEIEHHOTO
uHTerpana. O0bEM
THPAMH/IBI

40

®opmyna o6bpEéMa
nupaMuibl. OTHOLLIEHUE
00BEMOB MUpPaMUL C
00IIUM yTIIOM




41

®opmyna 06bpEéMa
nupaMuibl. OTHOLLIEHUE
00bEMOB MUPAMHU]T C
00IIKM yTIIOM

42

CrepeomMerpuueckue
3aJa4u, CBA3aHHBIC C
00BEéMaMH HAKITOHHOU
TIPU3MBI

43

CrepeomMerpuueckue
3aJa4u, CBSA3aHHBIE C
00BbEMaMH TTUPAMHUTBI

44

[Ipukitaguble 3ana4u 10
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOMN PU3MBI

45

[Ipukitaguble 3ana4u 10
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
MTAPaMUIBI

46

[Tpumenenne 00BHEMOB.
Brluucnenue paccrosHus
J10 MIJIOCKOCTH

47

KontponbHas pabora
"O0BEM MHOTOrpaHHUKA"

48

Hunmuaapuyeckas
IIOBEPXHOCTb,




oOpa3yromue
LUJIUHIPUYECKOU
HIOBEPXHOCTHU

49

HMumusnp. Hpsamoit
KPYTOBOU LIUIIUHIP.
[lnomane nmoBepxHoOCTH
LUIMHIpA

50

Konnueckas
MOBEPXHOCTb,
o0pa3yronme KOHUIeCKOM
noBepxHoctu. Konyc

o1

Ceuenue koHyca
IUIOCKOCTBIO,
[apajIeIbHOM IIOCKOCTH
OCHOBaHUSA

52

Y ceu€HHBIN KOHYC.
N3o6pakeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomaae 6oxoBOM
MTOBEPXHOCTHU U MOJHON
MMOBEPXHOCTH KOHYCA

54

[Tnomaae 6oxoBOM
MTOBEPXHOCTHU U MOJHOM
MMOBEPXHOCTH KOHYCA

55

CrepeomeTpudeckue
3a/1a4d Ha




JI0OKa3aTeJIbCTBO U
BBIYUCICHUC,
MIOCTPOEHUEM CEUCHUH
WIMH]Ipa, KOHYyca

56

CrepeomMerpuueckue
3a1auu Ha
J0KAa3aTeNbCTBO U
BBIUKCJICHHE,
MIOCTPOEHUEM CEUCHUH
WIMH]Ipa, KOHYyCca

57

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C IHJIMHIPOM

58

[IpuxnanHele 3amauu,
CBSI3aHHBIE C LIUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
I1apa ¢ MIOCKOCTBIO.
Kacanue mapa u cdepsr
IJIOCKOCThIO. Bug n
n300pakeHue mapa

61

[Tepeceuenue chepsl u
IIapa ¢ MIOCKOCTBIO.
Kacanue mapa u cdepsr
IUIOCKOCThIO. Bug n
n300pakeHue mapa

62

VYpaBHenue chepsl.




[Mnomans chepwr u e€
gacTel

63

Cummerpus chepst 1
mapa

64

CrepeomeTpudeckue
3a/1a4y Ha
JI0OKa3aTeJIbCTBO U
BBIYUCICHUC, CBA3aHHBIC
co cthepoii u mapom,
IIOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

65

CrepeoMerpuueckue
3a/1a4u Ha
JI0Ka3aTeIbCTBO U
BBIUMCJICHHE, CBA3aHHbIE
co cepoii u mapom,
MIOCTPOEHUEM MX CEUCHUH
IJIOCKOCTBIO

66

[IpuknagHeie 3a1a4u,
CBsI3aHHBIE CO chepoit u
mapom

67

IToBTOpEHME:!
OKPY>KHOCTH Ha
IJIOCKOCTH, BEIYMCIICHHUS
B OKPY>KHOCTH,
CTaHJapTHBIC TTOA00US




68

Pasznnunble KOMOMHALINT
TEJ BpaIICHUS U
MHOTOTPaHHUKOB

69

3anauu o reme "Tena u
IOBEPXHOCTH BpaleHus"

70

3amaun o TeMme "Tena u
MOBEPXHOCTH BpaleHus"

71

KontponbHas padota
"Tena ¥ MOBEPXHOCTH
BpaieHus"

72

O0BEM IUIMHApA.
Teopema 06 00bEME
IPSIMOTO ITWJTHHJIPA

73

Brrunciaenue o0EMOB
TEJI C TOMOIIBIO
OIPEIENIEHHOTO
uHTerpana. OobpEm
KOHYcCa

74

[Tnomaay 6OKOBOH 1
MOJTHOM TOBEPXHOCTHU
KOHYca

75

CrepeomeTpudeckue
3aJa4H, CBA3aHHEIC C
BBIUKCIICHHEM 00BEMOB
AJTUHIpPA, KOHyCa

76

[IpuknagHele 3a1a4u MO




teme "O0bEMBI 1
IJIOMIAAN TOBEPXHOCTEN

n

TCI

77

O0BEM mapa 1 11apoBoro
cektopa. Teopema 06
00Bvéme mapa. [Tnomane
ctepsl.
CrepeomeTpudeckue
3aJ1auu, CBS3aHHBIC C
BBbIUKCJIEHHEM 00bEMOB
1Iapa, IapoBoro
CETMEHTa U MIaPOBOTO
CEeKTopa

78

[IpuknagHele 3a1a4u 1O
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM
nrapa ¥ riomasibio
cdepsl. COOTHOIICHUS
MEXIY TIOMIASIMA
MMOBEPXHOCTEN U
00BEMaMU ITOTOOHBIX TEN

79

[Tomo6HbIe TENa B
MIPOCTPAHCTBE.
N3menenune o6béMa npu
moao0uu.
CrepeomeTpudeckue
3a/1a4¥, CBSI3aHHBIC C




BBIUHCIIEHHEM 00BEMOB
TeJI ¥ IUIoIaaei
MMOBEPXHOCTEN

80

KontponbHas pabora
"Ilnomany moBepXHOCTH
U 00BbEMBI KPYTJIBIX TE"

81

JIBU>KEHHUSI IPOCTPAHCTBA.
OTto0pakeHusl.
JIBU>KEHUs U PaBEHCTBO
¢uryp. O6mmue cBoiicTBa
NBIDKECHUN

82

Bunasl nBikeHui:
napaJuleIbHBbIN IEPEHOC,
LEHTpaIbHasi CHMMETPHUS,
3epKaJIbHasi CAMMETpPHS,
MOBOPOT BOKPYT MPSIMOM

83

[IpeobpazoBanus
nopo6us. [psimas u
ctepa Diinepa

84

I'eomerpuueckue 3anaun
Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas pabora
"BekTopsl B
npocTpaHcTae”

86

Oo6ob61aroiee




noBTopenue 11 nonsTuit
Y METOJI0B Kypca
reometrpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HAHUM:
"[TapannenbHOCTH
IPSIMBIX U IIJIOCKOCTEHN B
npocTpaHcTae”

87

O06o00maroree
noBtropenue 11 nmonsaTuit
Y METOJI0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALs
3HaHUM: "BekTopsl B
npocTpaHcTBe"

88

Ob6o6maroee
noBTopenue 11 nonsTuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHuii: "BekTopkl B
npocTpaHcTBe"

89

O06o00maroree
noBtropenue 11 nmonsaTuit
U METOJIOB Kypca
reometrpun 10-11
KJIACCOB, CUCTEMATH3aIU




3HaHui: "O6beM
MHOTOTrpaHHHKaA"

90

Ob6o06maroree
noBTopenue 11 nonsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "O0bemM
MHOTOTpaHHUKA"

91

Ob6o6maroee
noBtropenue 11 nmonsaTuit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
sgagui: "[lmomanu
MOBEPXHOCTH U 00BEMBI
KpYTJIbIX TeN"

92

O06o00maroree
noBTopenue 11 nonsTuit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3AIU
sgaguii: "Ilnontaan
MMOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

93

Hrorosast KOHTpOJIbHAA
paborta




94

Hrorosast KOHTpOJIbHAA
pabota

95

[ToBTopenue, 06001ICHNE
Y CUCTEeMaTH3aIHsl
3HAHUU

96

Ucrtopus pa3sutus
CTEPEOMETPUHU KaK HAYKU
U €€ pojib B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HayKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUI

99

Hcropus pazsurus




CTEpPEOMETPUH KaK HayKu
U €€ pojib B Pa3BUTUU
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

100

Ucrtopus pa3sutus
CTEPEOMETPUHU KaK HayKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUI

101

Ucrtopus pa3sutus
CTEPEOMETPUHU KaK HAyKU
U €€ pojb B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

102

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKH
U €€ poJIb B Pa3BUTHHU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI




OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

* Maremaruka. ['eometpusi, 11 knacc/ Mepansk A.I'., Homuposckuii J[.A.,
[TonskoB B.M.; nox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3narenbckuil nentp « BEHTAHA-
['PA®Dy»; AkuinonepHoe obiiectBo «M3narensctBo «IIpocBemenuey

* Maremaruka. ['eometpus, 10 kiacc/ Mepsnsik A.I'., Homuposckuii [1.A.,
[TonskoB B.M.; mox penakuueit [logonsckoro B.E., O0mecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO M3naTenbckuil nentp « BEHTAHA-

['PA®Dy»; AkuinonepHoe obiecTBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI JIUVISA YYUTEJIA

* Maremaruka. ['eometpus, 11 kimace/ Mepsnsk A.I'., Homuposckuii [1.A.,
[TonskoB B.M.; nox penakuueit [logonsckoro B.E., O0miectBo ¢
OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3narenbckuil nentp « BEHTAHA-

['PA®Dy»; AkunonepHoe obiiecTBo «M3narensctBo «IIpocBenienuney

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru/7f415e2e
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