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MNOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK Kak 00eCIeYnBaeT BO3MOXKHOCTh U3YUECHUS TUCLHUTLINH
€CTECTBEHHO-HAYYHOW HAIPaBJIECHHOCTH W MPEAMETOB TI'YMAHUTAPHOIO LMKJIA.
[Tockonpky  joruyeckoe  MbIlIUIEHHE,  (OpMUpPYEMOE€  IpU  H3YYEHUHU
OOy4YarOMMMUCS TOHATUIHBIX OCHOB I'€OMETPUHU, IIPHU JI0KA3aTEIIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKICHUM MPU PEUIEHUU F€OMETPUYECKHUX
3ala4y, YMEHHME BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
VCIIOJIB3YIOTCSL IIPY PELIEHUM 3a7a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

Ilenb ocBoeHus nporpaMmMbl yueOHOro Kypea «I'eometpus» Ha yriyOiaéHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAJIbHBIX CIOCOOHOCTEM O0OydYarolmuxcs Mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIOIICH NMpeaMeTHON obnactu «MaremaTuka u
nHpopMaTtuka»  4epe3  OOeCIeYeHHE  BO3MOXKHOCTH  IPHOOpETCHHS U
UCIIONb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHUM W JIeHCTBUH,
crnenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIIHOTO NpodheCCUOHATBHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHpIMH 3aJauyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUPSIOLUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOro ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIMM MUPOM;

dbopMupoBaHHE TIPENCTaBICHHUS O TMPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOKHEUIINX MATEeMAaTHYECKUX MOJEIAX, MO3BOJIAIONIMX OMNMUCHIBATh M H3Yy4yaTh
pa3HbIE SBJICHUS OKPYKAKOLIEro MUPa, 3HAHWE MOHATHIHOIO anmnapara 1o pa3iaeiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuHu;

dbopMHupoBaHHEe  yMEHUS ~ BJIAJE€Th  OCHOBHBIMM  TMOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M KX OCHOBHBIMU CBOWMCTBAMHM, 3HAHUE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pEelIeHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HAa YEPTEkKaxX, MOJCISIX U B pealbHOM
MUpE MHOTOTPAHHUKM M Tejla BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHUE
MOJIEIIN;

¢bopMUpOBaHNE MOHMMAaHHS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHHUS
MaTeMaTHYECKUX TeOopHuil, (OpMUPOBAHHME MOHUMAHHUSA POJU AKCHUOMATHKU IpU
IIPOBEJICHUH PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAJETh METOJAaMHU JO0Ka3aTeIbCTB W aJITOPUTMOB
pELICHMs, YMEHUSI UX HPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXKIACHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHUX 3a4a4 U 3a/1a4 C IPAKTUYECKUM COAEPKAHNUEM,
dopMUpOBaHHE MpPEJICTaBICHUST O HEOOXOJUMOCTH  JIOKAa3aTEeJIbCTB  IpPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCMOMATHKH B MPOBEJACHUT
J€TYKTUBHBIX PACCyKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHWE MHTEIUICKTYaIbHBIX M  TBOPYECKUX
CrOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIHLCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATILHONW TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHUSI pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKM3HEHHBIX CUTYAIUsX W MPU U3YUYEHUU APYTUX
y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUsl PEAIbHBIX CHUTYallMi, HCCIIEIOBAHUS TOCTPOCHHBIX MOJEIIEH,
MHTEPIPETALUN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp’KaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 xmaccax sBusAwoTcs: «[IpsiMble W MJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel U  KOOpAMHATHL B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHEe «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOy4YeHHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTMUECKMX YMEHHMI  pacmpenensieTcss He  TOJIbKO IO
coJIep>KaTeNIbHBIM JIMHUSAM, HO U 10 rojgam oOydenus. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padbouei
POrpaMMBbl, paclpeleEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOMPOCaM O0yYaroIIuecs
oOpalajuch  HEOJHOKpPaTHO. OTO TMO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHSATUSIMHU U HaBBIKAMHU MOCIIEIOBATEIIBHO U MOCTYIATENIBHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YyYaroOlUXCs, pacIupsisi U yIriryOouiss
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3yUYEHHUIO TEOMETPUH Ha YTI1yOJIEHHOM YPOBHE MO3BOJISIET:

co3gatb ycnoBus s guddepeHnuanuu  00ydeHHs, MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MPOTPaMM, OOECHeUnuTh YIIIyOJEHHOE
U3y4YEHHUE T€OMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIIMXCA K MPOAOIKEHUIO H3YUYEHUST MAaTeMAaTHKU C
y4€ToM BbIOOpa Oyayiied mnpodeccuu, obOecrneunBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 IpoeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuyenume yueObHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM ypOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IMpsAMBIX B IPOCTPAHCTBE: IIE€pECEKaroluecs,
napajuielibHble W CKpellMBarolmuecss mnpsmble. [Ipu3Haku CKpelmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalIelIbHbIC
IPSAMBIE B POCTPAHCTBE, NAPAIIIEIBHOCTD TPEX NPSIMBIX, IAPAJIIEIBHOCTD MPSAMOU
u 1uiockocTtd. IlapanienbHoe W LEHTpallbHOE NPOEKTUPOBAHUE, H300pakeHHe
¢buryp. OcHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBanus. M3o0OpaxeHue
buryp B mapajyuiesibHONW MPOEKIHMH. YTJbl C COHANPABIECHHBIMU CTOPOHAMHU, YIOJ
MEXKy NMPSAMBIMH B MPOCTpaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapalieiibHbIC
IIJIOCKOCTH, CBOWCTBA IapaJlIeJIbHBIX IIJIOCKOCTEH. IIpocreiimue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha TUIOCKOCTH: TETpajap, Napajulesenumnesn,
MMOCTPOCHUE CEUYCHUU.

[leprieHIUKYJISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIEHIUKYIISIPHBIE MIPSMbBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJJIEIBHBIE W MEPHECHAMKYJSIPHbIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NIEPIECHANKYJIAPHON IIJIOCKOCTH. OproroHansHoe IIPOEKTUPOBAHHUE.
IlepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO INIOCKOCTH, PACCTOSHUE
OT TOpsMOM 1O  IUIOCKOCTH,  NOPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEW: NPHU3HAK  IEPIECHIUKYJSIPHOCTH — JIBYX
IJIOCKOCTEN. Teopema o TpEX MepHeHIuKyIsIpax.

VYIisl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JIMHEWHBIN yroJI ABYIPAHHOIO yriia. TpEXTpaHHbIA U MHOTOIPaHHbBIC YTJIbI.
CBoiicTBa IUIOCKHX YIJIOB MHOrOrpaHHoro yria. CBoOHCTBa IUIOCKHX U
JBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpasHHuKHu

Buapel MHOrorpaHHukoB, pa3BépTka MHoOrorpansuka. [Ipusma: N-yrosbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAs TPU3MbI, OOKOBasi U MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapayenenunen, nOpsSMOYrOJIBHBIA — Mapajulesienune], W €ro  CBOWCTBA.
Kparuaiiiue nyTH Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamuma: nN-yronpHas mnOUpaMuiaa,
npaBuibHas W yceu€HHass nupamuabl. CBolicTBa péOGep M OOKOBBIX TIpaHel
MpaBWIbHOW mnupamubl. [IpaBUiibHbIE MHOTOIPAHHUKH: IpaBWJIbHAs MpU3Ma U



MpaBWIbHAS MHPAMUJA, NPABWIbHAS TPEYrOJbHAS MNHUPAMUIA W MPABUIIbHBIN
TeTpa’ap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTa3Jp,
JOACKAdIP U UKOCADIP.

BblunciieHne 31€eMEHTOB MHOTOTPAHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TIPSIMOU TPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TMPABUILHOW MHUPaMUJIBI,
TeopeMa O IUIOLIAIN YCEUEHHON MUPaMU/IBL.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHMMETPUU  MPABUIIBHBIX
MHOTOTPpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajieJenunea, CUMMETPUS MIPABWIbHBIX IPU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopsI H KOOPpAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSI C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXCHHUE BEKTOpa Ha
yucino. CBOMCTBA CIOXKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA Ha YHCIIO.
[ToHsaTe KOMIUTaHApHBIE BEKTOpBI. lIpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3slnoKEHUM BEKTOpA MO TPEM
HEKOMIUIAaHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucrema  KOOpJAMHAT B
npocTtpancTBe. KoopanHaTel Bektopa. CBs3b MEXAy KOOpAWHATaMH BEKTOpa U
KOOpAMHATAMHU TOYEK. YTOJI MeEkay Bekropamu. CKalIpHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[ToHsTHSA: IWIMHAPUYECKAs IOBEPXHOCTh, KOHHWYECKAs IMOBEPXHOCTD,
cepruyeckas IMOBEPXHOCTh, OOpa3yromue IoBepXHOCcTed. Tema BpameHUs:
IWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHOe pacmosiokeHne
chepbl M TUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe. M3o0paxenue Tei
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka muimHApa ¥ KoHyca. CummeTpus cdepbl U
mrapa.

O6béM. OcHOBHbIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIBHOTO Mapajieyienuieaa 1 cieactsus u3 He€. OO0béM TpsIMOd W
HAKJIOHHOHM TPU3MBI, IWIMHPA, MUPaMHUIbl 1 KoHyca. O0bEM mapa u mapoBOro
CETMCHTA.

KomOuHammu TeJl BpalleHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BHMcaHHas B
IWIMHJIpP, OIMCaHHAs OKojo IwmHapa. Ilepeceuenne cdepsl W mapa ¢
wiockocThio. Kacanme mrapa m chepsl 1uiockocThio. [loHSATHE MHOTOTpaHHUKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WU TEJO
BpaICHUS.

[Inomans MOBEPXHOCTH IWJIMHIpA, KOHYyCA, IJIOMaaAb chepbl U e€ 4JacTeil.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIANECH MMOBEPXHOCTEH
nonoOHbeIx Quryp. IlpeobOpazoBanue momodusi, romoTeTusi. PemieHue 3amau Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceuyeHnii MHOTOTPAHHUKOB U TEJI BpallleHUs: CEYEHUS [UINHIpA
(mapayiuiennbHO M NEPHEHAMKYJSIPHO OCH), CEYeHHUs KOHyca (MapasuiesibHbIe
OCHOBAHHUIO U TIPOXOAIINE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ CIEI0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NIEpEeHOCca
CEKYIIEH MIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpanctBe. Omnepanuu Haj BekTopamu. BekTopHoe
YMHOXEeHHUE BeKkTOopoB. CBOWCTBa BEKTOPHOIO YyMHOXeHHUA. [IpsMoyroibHas
cucTteMa KoopauHaT B mpoctpancTBe. Koopaunatel Bektopa. Paznoxkenue BekTopa
no Oasucy. KoopauHAaTHO-BEKTOPHBIA METOJl TPH PEIICHHUH Te€OMETPUUYECKHUX
3ajay.

J{BMKEeHUs B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[B>keHUsT U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUN. BuIbl JBWXXEHUMN: TMapaulebHBIM MEepeHoc,
IEHTPAJIbHAsI CUMMETpHUS, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxkaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIeCTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoIeAyp TPakKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyTroe), yMEHHue
B3aHUMOJICMCTBOBAaTh C COUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKIHUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'PaXKIAaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIJIOMY M HACTOSIIEMY POCCUICKOW MaTEMAaTHUKH, EHHOCTHOE OTHOILIECHHUE K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO TMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
IPUMEHCHUEM JIOCTH)KCHUW HAyKH M JICSATEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHE YCTOMYMBOTO OYAYIIErO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs ACTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1au, PEIICHUH, PACCyKICHU, BOCIPUUMYUBOCTh
K MaT€MaTUYECKHUM aCIIE€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

S) pusuyeckoe BoCIUTAHHE:

chOpPMHPOBAHHOCTh, yMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0e30MacHOTo 00pas3a *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryispHas (u3ndecKkass aKTHBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIIBHOM JEATEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHME ILIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccudn W peanu3oBbIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh U CHOCOOHOCTH K  MaTreMaTHM4ecKoMy  OOpa3oBaHUIO U



caM0o00Opa30BaHUI0 HAa TPOTSHKEHWHM BCEH JKM3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MAaTEMAaTUYECKO HaIPaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKONW  KYJIbTYphbl, TOHHMAHHUE BIIUSHUS
COIIMAJIbHO-?KOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHHUE MPHUPOIHON M COLMATbHOU
Cpepl, 0CO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX PoOIeM, OprueHTAIUS
Ha IIPUMCHECHHE MaTEMAaTHYECKUX 3HAHUN IS penieHus 3agad B 00JacTu
OKpYJ)Karolel cpenpl, IJIAaHUPOBAHUE IIOCTYNIKOB W OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUMN JIJIs1 OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW U OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKh Kak cdepbl 4UeToBEeYeCKOW JesATeTbHOCTH, JTaroB €&
pPa3BUTHA M 3HAYUMOCTH JUIsI Pa3BUTHS LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM IO3HAHUS MHpA,
FOTOBHOCTh OCYILIECTBJIATh MPOCKTHYID M HCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISITH U XapPAKTEPU30BATh CYLICCTBECHHBIE INMPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXAYy MOHATUIMH, (HOPMYIHUPOBATH
OTpeIeNICHUsI TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHHUSI, KPUTEPUU TTPOBOAUMOTO aHAJN3a;

BOCIIPUHUMATh,  (HOpMyIHMpoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPJAUTEIbHBIE U OTPUIIATEIbHBIE, e AMHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC;

BBISIBJISITH MATEMATUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS
B (akrax, JaHHBIX, HAOIOJACHUSIX U YTBEPXKICHUSX, MpeIaratb KpUTEpUH s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C WCHOJIb30BAHWEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
VHJIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIKOUECHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOWpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHHUsA, BbIOMpaTh HauOoyiee  MOAXOASAIMK ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkye 1eMCTBUA:



MCIIOJIb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUeCKOTo 0ObEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMU, TTPOLIECCAMH,

CaMOCTOATEIHLHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTam
IPOBEIEHHOTO  HAONIOJICHMS, HUCCJEJOBAHMS, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIECHMUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE Mpoliecca, a TaKKe BbIJIBUTAThH
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBIIBIIATH ACHUIIMTH MHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U I pEUICHUS 3a]1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3JIMYHBIX BUIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEJACTABIATh €€ B Pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpaUUueCcKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U POPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBUAMH U
eI IMHu O6IIICHI/I$I, SICHO, TOYHO, TI'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaTb ITOACHCHHIA IIO XOI[y peH_IeHI/IH 3aJaydu,
KOMMCHTHPOBATDH HOJ'Iy‘-IeHHHﬁ pGBYJIBTaT;

B XOJIe¢ OOCYXKJICHHS 3a/aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAaE€MOU TEMBHI,
HpO6JI€MBI, pemaeMoﬁ 3aJa4d, BBICKA3bIBaTh HWACHU, HAILCJICHHBIC Ha IIOUCK
pCI_HCHI/IH, COIIOCTABJISITH CBOU CY)KI[GHI/IH C Cy)KI[eHI/IHMI/I I[pyrI/IX yqaCTHI/IKOB
nuanora, oOHapy>KUBaTh pa3lIMYUe U CXOJACTBO IMO3ULIMH, B KOPPEKTHOH (opme
bopMyIHpPOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

npcacTaBIATh pe3yJ'H>TaTLI peuiCcHuA 3aJa4u, SKCIICPUMCHTA, UCCICIOBAHUAA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3a/ad
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:



COCTAaBIIATH IIJIaH, aJITOPUTM PEIIECHHUS 33J1ayH, BRIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENBHON  pedJeKcHuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crioco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJS TMpoIlecca W pe3yibTaTa perieHUs
MaTeMaTUYeCKOM 3a/1auu;

MpPEeABUICTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3YyJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD PUUUHBI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YIbTAaTOB AESITENbHOCTH, HAXOIUTh OUINOKY,
JIaBaTh OLIEHKY NIPHUOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eITeJILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl MpU pelleHuH Y4YeOHbIX 3a7ad, MNPUHUMATh 1edb COBMECTHOMU
JEeATENbHOCTH, TJIAHUPOBATh OPraHHU3ALMI0 COBMECTHOW pabOThl, pacrpeneisiTh
BUJIbI pabOT, JOrOBapuUBaThCS, OOCYXJaTh TPOIIECC M pe3yJbTar padoOThI,
00001aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNMOBBIX Gopmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh paboOThl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMH YJIEHAMU KOMAaH[bl, OLICHUBATh
KaueCcTBO CBOEr0 BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0y4aronuiics HayIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TPHU
pelieHny 3a7a4 U MpOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PEIICHUU
F€OMETPUYECKUX 3a/1a4;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMHU, CBS3aHHBIMU C yrjJaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TIPOCTPAHCTBE, MEXIY MNPSIMOMl U
IJI0OCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHUKOB (TIpU3Ma,
nupamua, NpsSMOYyTOIbHBIN Mapaienenumnes, Kyo);

e KJaccupUIMpPOBATb  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIs
KJ1Iaccu(UKaIuu;

e CBOOOJIHO ONEPUPOBATH  MOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOT'OTPAHHHUKOB IIJIOCKOCTHIO;

e BBINOJIHATH napasuiesibHOe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
NPOEKTHpOBaHUE (UTYp HA IJIOCKOCTh, BBITIOJIHATh W300pakeHUsT PUryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMHU, BBIMOJHSIThH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYD:
BUJ] CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MMpaMK/ia), TEOMETPUUECKUX TEJ C MPUMEHEeHHEM (HOpMYII;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMH: CHMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
uryper;

e CBOOOJIHO OIEpPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pelmath 3aJa4d Ha JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XKJICHUE TE€OMETPUYECKUX BEJIMYHMH, NMPUMEHSISI W3BECTHBIE METOJbI
IPU PELICHUH MATEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXHOCTH;

e TMPUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPHU PEIICHUHN CTEPEOMETPHUUECKUX 3a/1a4;

e U3BJEKaTh, MPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTekax U pUCYHKaXx;

e TMPUMEHATH I[OJYYECHHbIE 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJM3UPOBATh PEaJbHbIE CUTyallUH, MPUMEHSATh U3YYEHHBIC MOHSATUS B
npolecce TMOMCKAa  PEHIeHUs  MaTeMaTH4YeCKh  Cc(HOopMyIHpOBaAHHOM
npo0JieMbl, MOJETUPOBATh peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
MCCJIEeI0BATh MMOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKHE 3a]ayH,
CBSI3aHHBIE C HAX0XKJAECHUEM I€OMETPUUYECKUX BEJIHYHH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHUS I€OMETPUU Kak
COCTaBHOM yacTu (QyHAAMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U cepuueckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
TIOJTyYCHHSI;

OTIepUPOBATh MOHATHUSIMH, CBSI3aHHBIMU C TEIaMH BPAIICHUS: IIMIHHIPOM,
KOHYyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE ChEephl U TIIOCKOCTH;
BBIYKCIIATh BEJIIMYMHBI DJICMCHTOB MHOTOTPAaHHHUKOB WM TENI BpallcHUS,
00BEMBI W TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJ BpAaIlCHHS,
T€OMETPUYECKUX TeJI ¢ TpUMeHeHueM (hopmyi;

CBOOOJTHO OIEPUPOBATH MOHSTHIMU, CBA3aHHBIMH C KOMOMHAITUSIMU TeJ
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B chepy H
OMMUCaHHBIA OKOJIO cephl, chepa, BIUCAHHASI B MHOTOIPAHHUK WA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
II0JTOOHBIX TENT;

n3o0paxaTh u3yyaeMble (UTYpPHI, BBITOJHITH (BBIHOCHBIE) IUIOCKHE
YepTekKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILICHHUS;

W3BJICKATh, WHTEPHPETUPOBATH W MPeoOpa3oBhIBATh HHGOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YyepTexax U pucyHKax;

CBOOOJ/IHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTRE;

BBITIOJTHATH OTEpaIlii Ha/l BEKTOPAMH,

3a/1aBaTh IIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peliaTb reOMeTPUYECKHE 3a/1a4i Ha BBIUYMCICHUE YIJIOB MEXKIY MPSMbIMU
U TUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSSHUM OT TOYKM JIO IUIOCKOCTH, B
I1EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHIH;
CBOOOJTHO OMNEPHUPOBATH TOHITHUSIMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHMKOB W TeJI BpalICHUS TIpH
napajyieIbHOM — TE€pPEHOCe, UEHTPAIbHOW CHUMMETPHUH, 3€pPKaIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHmsl o100,
CTPOUTH CEUEHHS MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEUCHUS IIJINHIPA
(mapanmienbHO U MEePIIeHIMKYIISIPHO OCH), CEYEHUS KOHYyca (TapajuiebHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPILIUHY ), CEUCHHUS 11apa;
WCIIOJB30BaTh METOABbl TOCTPOCHHUS CEUYCHHH: METOJ CJIE0B, METOJ
BHYTPEHHETO IPOCKTUPOBAHMSI, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeoMeTpuueckre (akThl IS PEIICHHUsS] CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararmlliiX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (popMme;

pelars 3ajJadyd Ha JOKa3aTelbCTBO MATEMAaTHYECKHX OTHOLICHUH U
HAaXO0X/JICHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIE  3HAHWA  HA  MPAKTHKE:  CpPAaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAIIbHBIE CUTYAIUU, IPUMEHSITh NU3YUYCHHBIE
MOHSATHUSA, TEOPEMBbI, CBOMCTBA B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecKu  CHOPMYJIUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
peajbpHbIE CHUTYallUM Ha S3bIKE T'€OMETPHUH, HCCIEIOBATH IMOCTPOCHHBIE
MOJIEJIA C WCHOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHH UM TEOPEM,
ammapara anreOpbl, peuaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh MpEeACTaBICHUs] 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4yacTu (pyH/1aMeHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (mudposrie)
n/n NMPOrpaMMmblI Bcero Konrponbneie  Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

BBenenue B ctepeoMeTpuio 23 1

B3anMHOe pacnioniokeHue NpsMbIX B 6 0

HPOCTPAHCTBE

[TapanienbHOCTb MPSMBIX U IJIOCKOCTEHN B 3 1

IIPOCTPAHCTBE

[leprieHAUKYIAPHOCTD NPSAMBIX U 25 1

IJIOCKOCTEN B TPOCTPAHCTBE

VYTIBl U paccTOSHUS 16 1

MHororpaHHUKH 7 0

BexTopsl B mpocTpaHcTBE 12 1

HOBTOPGHI/IG, 00o00111eHNe U CUCTeMaTH3aIus 5 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE

No 11/ HanmenoBanue pa3iesioB u TeM Komrrpoapmeie  Tpaktuseckue (uudgpossbIe)

NpoOrpamMmbl Bcero o0pa3oBaTejbHbIE

padoThI padoThI pecypesr

AHaMTHYECKasi TEOMETPHS 15 1

[ToBTOpeHwme, 0606HIGHI:IC u 15 1

CUCTeMaTH3alusl 3HAaHUH

OO6BEM MHOrOrpaHHUKa 17 1

Tena BpameHus 24 1

[Tomanu moBepXHOCTU U 0OBEMBI 9 1

KPYTJBIX TEJ

JBr>xeHus 5 1

[ToBTOpEHME, 0606H_IGHI:IG u 17 5

CUCTeMAaTH3AIHsI 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0






HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nudposeie

Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero u3yyeHusi oOpa3oBaTe/bHbIE

padoTsbI padoThI pecypesI

OcHOBHBIE TIpaBUIIa U300pAXKEHUS Ha
PHUCYHKE IIIOCKOCTH, TapaJlIeIbHBIX 1 0 0
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ousiTHs cTEepeoMeTpuu: TOYKa, IpsMas,

IUIOCKOCTB, MTPOCTPAHCTBO. OCHOBHBIC

npaBuiIa n300paKeHNs Ha pUCYHKE 1 0 0
IUTOCKOCTH, MapaJUIeIbHBIX MPSIMbIX

(OTpe3KOB), cepeHBI OTPE3Ka

[MonsTHs: MepeceKaroIuecs MIOCKOCTH,
NepeceKaroIInecs mpsiMasi | MIOCKOCTh; 1 0 0
HOJIYTIPOCTPAHCTBO

[NonsTHsA: MepeceKkaromuecs MI0CKOCTH,
NepeceKaroIuecs npsimasi v MI0CKOCTh; 1 0 0
HOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MPOCTEHIIINX MPOCTPAHCTBEHHBIX (PUTYP, 1 0 0
HECYIIECTBYIOIIUX 0OBbEKTOB

MHororpaHHuKy, U300pakeHue
IPOCTEHUIIIMX TPOCTPAHCTBEHHBIX HUTY, 1 0 0
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBbIC 1 0 0



CJIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
ciencTBus u3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U TNIOCKOCTEH

10

11

12

H300paxeHue cedeHunil mupamMuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT Yepe3 UX
p€6pa. N3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IUIOCKOCTEH. PackpamnBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMH [[BETAMH

N3o0pakeHne ceueHnit mupaMuibl, Kyoa u
NPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pébpa. M3o0pakeHue nepeceyeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparniBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMU IIBETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 X
pEbpa. N3o0paskeHune nepeceyeHus
IIOJIYYEHHBIX IUIOCKOCTEH. PackpamBanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMU

13

14

N300pakeHue ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. N3o0paxkeHue nepeceyeHus
IIOJIYYEHHBIX IUIOCKOCTEH. PackpamnBanue
MIOCTPOEHHBIX CEYEHUN pa3HbIMU [IBETAMU

MeTton cieoB U1l IOCTPOEHUS CEUEHUIN



15

16

17

18

19

Merton creoB i TOCTPOCHUS CEUYSHUH.
CBoiicTBa IepeceueHUil MPsIMbIX U
IJIOCKOCTEN

MerTton ciie10B 17151 HOCTPOEHUS CEUECHUH.
CBolicTBa EpPECEUYECHUN MPSIMBIX U
IUIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTexceI‘/'I U 3aIlliMCh HIaroB
MOCTPOCHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX qepTen(eI?I " 3aIlliCh HI1aroB
MOCTPOCHHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX 4EPTEKEU U 3alUCh 11aroB
IIOCTPOEHUS

20

[Toctpoenue ceuenuii B nupamue, kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEU U 3allUCh 11aroB
[IOCTPOCHHUSA

21

[ToBTOpenue muanumerpuu: Teopema o
IPONOPLUUOHATBHBIX oTpe3Kax. [logobue
TPEYroJIbHUKOB

22

IToBTOpenue mianumerpuu: Teopema
Menenas. PacdeTsl B cedeHUIX Ha
BBIHOCHBIX 4epTrexax. Mctopust pa3Butus
IJIAHUMETPUU U CTEPEOMETPUHN



23

24

25

KonTtponbHas padota "AKCHOMBI
crepeomerpun. Ceuenns"

B3anMHOE pacnosiokeHue npsMbIX B
npocTtpancTBe. CKperyBarommecs
npsimele. [Ipu3Haky CKpemyBarOnuXxcst
npsameix. [lapamiensHblie npsMbie B
IIPOCTPAHCTBE

Teopema 0 CylIeCTBOBaHUU U
€UHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JAHHOM NPSMOM, TPOXOAAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAIIeH HA JaHHOU
npsAMoi. Jlemma o nepeceyeHun
napajuieIbHbIX MPSAMBIX IJIOCKOCTBIO

26

[TapanmnenbHOCTh TpeX NpsIMbIX. Teopema o
TpEX MapajieNbHbIX NPsAMBIX. Teopema o
CKPELIMBAOIINXCS MTPSAMBIX

27

[TapannenpsHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaLICILHOTO
MpoeKTUpoBaHus. M300pakeHne pa3HbIX
¢buryp B napajiesibHON NPOSKIU

28

29

30

[lentpanbHas npoekuus. Yromi ¢
COHAIPABJIICHHBIMA CTOPOHAMHU. YTOII
MEXIY IIPSAMBIMU

3amayn Ha 10KA3aTEIbCTBO U
HCCJIeIOBaHUE, CBSI3aHHBIC C
PaCIIOIOKEHUEM MIPSIMBIX B POCTPAHCTBE

[ToHsATHSA: MapayuIeabHOCTh MPSIMOI U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJuIeIbHOCTH IPSIMON U TNIOCKOCTH.



31

32

33

34

35

36

CaolicTBa napamieabHOCTU IPIMON 1
IUIOCKOCTH

I'eomeTpuueckre 3aauy Ha BEIYUCIEHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTHIO MPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASILETO Yepes
JIAHHYIO IIPSIMYIO Ha YEPTEkKE U
[apaJuIeIbHOro Apyrou npsmoil. Pacuér
OTHOILIEHUH

[MapanienbHas NpoeKIMs, IPUMEHEHNE
JUISI IOCTPOEHMSI ceueH Ky0a 1
napauenenuneaa. CBoicTea
napasuieJienumnea u Ipu3Mbl

[TapamnensHble tuiockoctu. IIpu3Haku
MapaJuIeJIbHOCTH IBYX IUIOCKOCTEH

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, TPOXOASIIEH
yepe3 TOUKY, He MPUHAAIEKAIIYIO TaHHOM
IJIOCKOCTH U CIEACTBUSA U3 HEE

CBolicTBa mapauiesIbHbIX IIIOCKOCTEM: O
napauieIbHOCTH MPSMBIX TIEPECEUCHUS
P NEPECEUCHUHN JBYX MapauIeNIbHbIX
IJIOCKOCTEN TPEThEi

37

CaolicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX NPSMBIX,
3aKIIIOYEHHBIX MEXKAY MapajluleIbHbIMU
IUIOCKOCTSIMH; O IEPECEUEHUH MTPSIMOM €
JBYMs IapaJIEIbHBIMU TNIOCKOCTSMU



38

39

40

[ToBTOpenue: Teopema I[Tudaropa Ha
IUIOCKOCTH

IToBTOpEHUE: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napasenenumnena

41

42

43

44

45

46

47

48

Brruncnenue aMH OTpE3KOB B KyOe u
IPSIMOYTOJIBHOM IapaJuIeyIeIUIIe/Ie

[IeprieHIUKYIAPHOCTH NPAMOU U
mockocty. [Ipusnak
NEePHEHANKYISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

[IeprieHIUKYIAPHOCTH IPSAMOU U
mockocty. [Ipusnak
NEPIECHIUKYJIAPHOCTH IPSIMON U
IUIOCKOCTH

Teopema o CylIEeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOALLIEH
yepes TOUKY NMPOCTPAHCTBA U
MEPIICHIUKYJISIPHOMN K IITOCKOCTH

[I;1ockoCTH U EPIIEHIUKYJIIIPHBIE UM
IpsIMbIE B MHOTOTPaHHHUKaX

[110CcKOCTH U NEPIEHIUKYIISIPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKaX
[TepnieHUKyIAp U HAKJIOHHAS.
ITocTpoeHne nepneHuKyIspa U3 TOYKH Ha
IIPSMYIO

[leprieHaUKyIsp ¥ HAKIOHHAS.



ITocTpoeHne nepneHauKyIspa U3 TOYKU Ha
IPSIMYIO

Teopema 0 TpEX NEpHEHAUKYIIAPAX

49
(mpsimast u oOpaTHast)

50 Teopema o Tpéx nepneHAuKyIsIpax
(mpsimast 1 oOpaTHas)

51 Yron Mmexay CKpenMBarOIuMUCs
IPSMBIMU
[Touck neprneHaANKYISIPHBIX MPSMBIX C

52 MOMOUIbIO NEPIIEHANKYISIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceueHnit kyda, IpU3MBIL,

54 NPaBUIBHOM MUPaMUIBI C TOMOILBIO
OpPTOTOHAJILHOU NMPOEKINH
[TocTpoenue ceuenuii Kyda, MpU3MBl,

55 MPAaBWJIBHOM MUPaMU/IbI C TOMOIIBIO
OpPTOrOHAJILHOW MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJBHO MIockocTu. Ilnockoctn
CUMMETpUN B MHOTOTpaHHHUKAX

57 [Tpu3Hak neprneHAUKYISIPHOCTH MPSIMOM U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

58 [TpaBuIbHBIE MHOTOTPaHHUKH. Pacyér
paccTOsHUM OT TOYKHU A0 IUNIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUN OT TOYKH JI0 IJIOCKOCTH

60 CriocoObl OIyCTHTD MEPIIEHANKYIISPHI:



61

62

CUMMETpPHUS, CABUT TOYKHU IO
napasuieibHON IpsMoi

CnBur no HenapauieabHON IPSIMOH,
WU3MEHEHUE PACCTOSHUM
KonTtponbHas padora "B3aumuoe

pacnoIoKeHHe NPSMBIX U IUIOCKOCTE! B
npocTpaHcTse"

63

[ToBTOpEHME: yron Mexay IpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIHLHOM TPEYTOJIbHHUKE, TEOpEMa
KOCHHYCOB

64

65

66

67

[ToBTOpEHUE: Yo MEXIY
CKPELMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE

['eomeTpruyeckue METOABI BEIYUCICHHUS
yrIila MeXAy NPSIMBIMUA B MHOT'OTPaHHUKAX
JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yTja

[Tepnienaukynsipublie miockoctu. CBOMCTBA

B3aUMHO ICPIICHAUKYJIAPHBIX IUIOCKOCTEH

68

69

70

[Ipu3Hak nepneHIuKyJISpHOCTH
IUIOCKOCTEH; TeOpeEMa O MPSIMOMN
nepeceyeHmst IByX MIOCKOCTEeH
NEPIIEHIUKYJIAPHBIX TPETHEH MIIOCKOCTU

[IpssMOyTONBHBIN MTapauieenumnes; Kyo;
WU3MEPEHHUs], CBOUCTBA MPSAMOYTOJIBHOTO
napasuiesenune1a

Teopema 0 nMaroHany NpAMOYIOJIbHOTO



71

72

napauicienuincaa u CICACTBUC U3 Heé

CrepeomeTpruecKue U IPUKIaIHbIC
3aJa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeI CKpCHINBAOIIUCCA ITPSAMBIC,
napaJuiCJIbHbIC IINIOCKOCTH B CTAHJAAPTHBIX
MHOI'OIrpaHHUKaXx

73

Hapa nmapauiCJbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHNUXCA IPAMBIX, PACCTOAHUC
MCXKAY CKPCHIMBAOIIUMUCA ITPSIMBIMU B
IMPOCTBIX CUTYyalluAX

74

75

76

77

78

79

80

PaccTositHre OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 THIOCKOCTH

Brruncnenue paccTosHUN MEXIY
CKPEIIMBAIOIIHUMHUCS IIPSIMBIMHU C
ITOMOIIBIO NEPIIEHIUKYJIIPHON INIOCKOCTH

TpéXrpanHslil yroj, HEPaBeHCTBA I
TpexrpaHHbIx yrioB. Teopema [ludaropa,
TEOpEMBbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

DeMeHTHl ChepruuecKoil reoMeTpuu:
reo/Ie3M4YeCcKre JTMHUU Ha 3emiie
KoHnTtponbHas padora "Y1 u
paccrosiHus"

Cucremaruzanus 3HaHul "MHOTOrpaHHUK

U €ro dJIEMEHTHI"

[Iupamupa. Buasl nupamun. [lpaBunbHas
UpaMuIa



[Tpusma. [IpsiMast 1 HAKIOHHAS IPU3MBIL.

81 1
[IpaBunbHAS IpU3Ma

82 [IpssmMoit napainenenunen, 1
IPSIMOYTOJIBHBIN IMapajuieNienuries], Kyo

g3 Beinykibie MHOTOTpaHHuKd. Teopema 1
Ditnepa
Brimykiiele MHOTOrpaHHHKH. Teopema

84 Diinepa. [IpaBriIbHBIC U TIOJTYITPABUIIBHBIC 1
MHOTOTPaHHHKH

85 KontponsHas pabora "MHuororpanHUKH" 1

86 [TonsiTve BeKTOpa Ha TUIOCKOCTH U B 1
IPOCTPAHCTBE

87 CyMmMa BEKTOpOB 1

88 Pa3zHoCTh BEKTOPOB 1

89 [TpaBuio mapasienenurena 1

90 YMHOK€EHNE BEKTOpa Ha YUCIIO0 1
PaznoxeHune BekTopa 1mo 6asucy Tpéx

91 BEKTOPOB, HE JIEKAUTUX B OJJHOMI 1
TUIOCKOCTH

92 CkaJiipHOE TIPOU3BEICHUE 1

93 Brruncnenue yriia Mexay BEKTOpaMu B 1
MPOCTPAHCTBE

94 [Ipocreiimure 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

96 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1

97 [IpocTeiimme 3a7aun ¢ BEKTOpaMu 1

98 O06o01IeHre U cucTeMaTu3alus 3HaHu i 1




99 O00011IeHNE U CUCTEMATU3AaIU 3HAHUN 1
100 Hroroas kKoHTpObHAS paboTa 1
101 Hrorosasi koHTpoOsIbHAsS paboTa 1
102 O0o01IeHre U crucTeMaTu3alus 3HaHu i 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbBIE
Hdara uudgposbie
Nen/m  Tema ypoka Konrpoubnusie  IIpakTnyeckue
Bcero u3ydeHus: oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTHU U B IIPOCTpaHCTBE"
5 [ToBTOpenue Tembl "CkanspHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpEeHue TeMsbl "Boruncinenue yria 1
MEK]ly BEKTOpamMH B MpocTpaHcTBe"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1
IIPOXOJAIIEH Yepe3 JBe TOUKu"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUNIOCKOCTH B OTPe3Kax
6 YpaBHEHME III0CKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousseieHue 1
8 JInneliHbple HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMUPOBAHUE
9 JIuneliHble HEPABEHCTBA, JINHEUHOE 1
IpOrpaMMHUpPOBaHNE
10 AHanuTHYECKNE METO/BI pacuéTa yria 1
MEXly PSIMBIMH B MHOTOI'PaHHUKAX
1 AHaIUTHUYECKHE METO/Ibl pacuéTa yria 1
MEXy IUNIOCKOCTSMH B MHOTOTPaHHHUKAX
12 dopMmya pacCTOSHUAS OT TOYKH 10 1



IIJIOCKOCTHU B KOOpAHWHATax

Haxoxzaenue paccTossHui OT TOYKHU A0

13
IUTOCKOCTH B KyOe

14 HaxoxneHue paccTosiHUM OT TOUKH 10
TUIOCKOCTH B MPaBUJILHON MTUPAMUTIE

15 KonTtponsHas pabora "AHanuruueckas
reomeTpus”

16 CeueHnsl MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOTPAaHHHUKHU

17 CedeHust MHOTOTPAaHHUKOB: METO/T CJIE/IOB
CeueHusl MHOTOTPaHHUKOB: CTaHIAPTHBIC

18 MJIOCKOCTH, TIEPECECUCHUS IPSIMBIX U
MIJIOCKOCTEN

19 [TapasnenbHbIe PSMBIEC U TUIOCKOCTH:
napauIeIIbHBIC CCUCHHS

20 [TapannenbHble MPsIMbIE U TUIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapanienbHble MPsIMbIE U TUIOCKOCTH:

21 YTIIBI MEXTy CKPEIIUBAIOIIUMUCS
IPSIMBIMU
[TeprieHIUKYISIPHBIC IPSIMBIC U

99 TUTOCKOCTH: CTaHIAPTHBIC Maphl
TIEPIICHIUKYJIIPHBIX TUIOCKOCTEH U
HPSIMBIX, CHMMETPUU MHOTOTPAaHHHUKOB
[TeprieHIUKYISIPHBIC IPSMBIC U

23 TUTOCKOCTH: TeOpeMa O TpeX
MEPIICHIUKYIISIpax

24 [MepneHIUKYISIpHBIC IPSIMBIC U



25

26

27

IIJIOCKOCTH: BBIYUCIICHUA NJIHNH B
MHOTI'OI'paHHHUKax

IToBTOpenue: wiomanu
MHOTOYTOJILHUKOB, (POPMYJIBI TS
TIOMIAEH, COOOpaKEeHUS OO0

[ToBTOpeHue: miomam
MHOTOYTOJIbHUKOB, (POPMYJIIBI TSI
TI0IIAeH, COOOpaXKEeHUs MOA00us
[ToBTOpEeHue: muomaan
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS
TIoIIaied, cooOpaskeHus moIoous

28

29

30

31

32

33

34

[Tnomaau ceyeHnit MHOTOTPaHHUKOB:
TUTOIIAIA TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHsI MOA00HS

[Tmomaan ceyeHnii MHOTOrpaHHUKOB:
TUTOIIAIM TIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUS MO00Us
KonTponbnas padota "[loBTOopenue:
MHOTOT'pPaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

O61éM Tena. OObeM NMPSIMOYTOIBLHOTO
napasenenumnena

3agaum 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIUH yTia
CrepeoMeTpHUeCcKHE 3a]1a4H, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJenenumnena

HpI/IKJ'IaI[Hble 3aJa4u, CBA3aHHBIC C



BBIYHCIICHHEM 00BhEMA IPSIMOYTOJIEHOTO

napasuieNienumne1a
35 O06BEM npsMOit IPU3MBI
36 CrepeoMeTpHuuecKre 3aa4t, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IPSIMOU MPU3MBI
37 [Ipukianuelie 3a7a4n, CBI3aHHbBIE C
00BEMOM MPSMON TPU3MBI
Brrancnenue 00bEMOB TET ¢ TOMOIIBIO
38 onpeaenéaHoro uaTerpana. O0bpém
HAKJIOHHOU NPU3MBI
Brruncnenue 00bEMOB T ¢ TOMOIIBIO
39 onpeaenéHHoro uarerpana. O0bpém
MUPAMHU/IBI
40 ®opmyna o0bEMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ ¢ OOIITUM YTIIOM
a1 dopmyna 00péMa upamuIel. OTHOIIEHHUE
00bEMOB MUPaMHU/] C OOIITUM yTIIOM
42 CrepeomeTpuuecKue 3a/1auu, CBI3aHHbIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI
43 CrepeoMeTpHueCKUe 3a]]a4H, CBI3aHHBIE C
00BEMaMu UpaMUIbI
[Mpuknanueie 3ana4un mo Teme "OO0bEMBI
44 Ten", CBSI3aHHBIE C 00BEMOM HAKJIOHHOU
b
MPU3MBI
45 [Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMHUJIBI
16 [Tpumenenue o0bEMOB. Brruncienne

PACCTOSAHUA OO IMIIOCKOCTHU



Kontponbnas padota "O0nEM

47 MHOTOTpaHHHUKA"
Hunuaapudeckast MOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIESCKON
MTOBEPXHOCTH

49 Hunuugp. [pssmoit KpyroBoi HUIMHAP.
[Tnomaap MOBEPXHOCTH UIHHIPA

50 Konuueckas moBepXHOCTb, 00pa3ytoliue
KOHMYeCKoi nmoBepxHocTH. KoHyc

51 CeueHue KoHyca III0OCKOCTHIO,
napasuIeaIbHON MIIOCKOCTH OCHOBAHUS

59 Yceuénnslit konyc. M300paxenne
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJTHOM MOBEPXHOCTU KOHYCa

54 [Tnomaae 60KOBOM TOBEPXHOCTH H
IIOJIHOM TOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3a1a4i Ha

55 JI0Ka3aTEeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUN IWIIMHIPA, KOHYCa
CrepeoMeTpHuueckre 3aauu Ha

56 JI0Ka3aTEeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUYCHUN IIMIINHIPA, KOHYCa

57 [Tpuxnanubie 3a1a4u, CBI3aHHbIE C
[WIHHIPOM

58 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C
IIWTHHIPOM

59 Cdepa u map



60

61

62

63

[Iepeceuenue cdeps! u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3obpaxenue mapa

ITepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. By 1 m300paskeHue mapa
VYpasuenue coepsl. [Inomans chepst u eé

qyacTteu

Cummerpus chepsl 1 mapa

64

65

66

67

68

69

70

CrepeomeTpHuuecKkue 3a1a4i Ha
JIOKa3aTeJIbCTBO M BBIYUCIICHNE,
CBsI3aHHBIE CO chepoii U mapoMm,
MIOCTPOCHHUEM MX CEUSHHI TUIOCKOCTHIO

CrepeomeTpruecKkue 3a1a4i Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cPepoii U MapoM,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO
[IpukiiagHele 3a1a4m, CBsI3aHHbBIE CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYUCJICHUA B OKPYKHOCTH, CTAHAAPTHBIC
noJ00us

Paznunbie KOMOMHAIIMY TEJ BpaIlleHUs U
MHOTOI'PAaHHUKOB

3agauu no Teme ""Tena u TOBEPXHOCTH
BparnieHus"

3anauu o reme "Tena U MOBEPXHOCTH
BpaiueHus"



71

72

73

KounTponbhast padora "Tena u
MOBEPXHOCTH BpaiieHus"

O6wém nununapa. Teopema 06 00bEME
IPSIMOTO IMJIMH/APA

Brruncnenue 065EMOB Tell € TOMOUIBIO
onpeaenéHHoro uurerpaina. Oobpém
KOHyca

74

[Tnomaay 6OKOBON M HOJHOM
MOBEPXHOCTU KOHYyCa
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CrepeoMeTpHuECKUE 3aJa4H, CBA3aHHBIE C
BbIUKCIIEHHEM 00BEMOB IIJIMHAPA,
KOHYyCa

[Ipuknanueie 3anayn mo Teme "OObEMBI U
TJIOIIAU TIOBEPXHOCTEH Te"

OO0BéM 11apa U MapoBOro CEKTOpa.
Teopema 06 06bEMe mapa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM 00BEMOB
nrapa, mapoBOTO CETMEHTA U IIapOBOTO
CeKTopa

[Ipuknanueie 3ana4un mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wtoma b0 ceprl. COOTHOMICHUS MEXKTY
IUIOMIA/IIMU TTOBEPXHOCTEN 1 00bEMaMu
MOJO0HBIX TEI

[TooOHBIE TENa B MPOCTPAHCTBE.

N3menenne o0wEMa pu o 100uu.
CrepeomMeTpuyecKUe 3a1a4H, CBA3aHHBIC C
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BBIUHCIIEHUEM O00BEMOB TeJI U ILJIOIIAIEH
MMOBEPXHOCTEH

Kontponbnas padora "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TN
JBuxenus npoctpancTBa. OToOpaskeHusl.

JBuxkenus u paBeHCTBO Guryp. O0miue
CBOMCTBA JBHKECHUMI

82

Buabl nBukeHMit: napaienbHbII
NEePEHOC, LIEHTpaIbHasi CUMMETPHS,
3epKajibHasi CHMMETPHSI, TOBOPOT BOKPYT
IpsIMOM
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[IpeobpazoBanus nomoous. [Ipsmas u
chepa Diinepa

['eomeTpuueckue 3ajaun Ha IPUMEHEHUE
JIBUKEHUS

KontponbHas padota "BekTopsl B
npocTpaHcTse"
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O6o06matomee moBTopeHue 11 MoHITHI 1
MeTO0/1I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUI:
"ITapamienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpOCTpaHcTBe"

O6o06matomee moBTopeHue 11 moHITHI 1
METOJI0B Kypca reomeTpuu 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUI:
"BekTopsl B IpocTpaHcTBE"

O6o06matomiee moBTopeHue 11 moHITHI 1
METOJI0B Kypca reomeTpuun 10-11
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KJIaCCOB, CHCTEMAaTH3aIsl 3HAHWM:
"BekTops! B npocTpaHcTBe"

Ob6o6maromee nosropenue 11 nmonaruit u
MeT0/10B Kypca reometrpuun 10-11
KJIaCCOB, CHCTEMAaTH3aIisl 3HAHWM:
"O0beM MHOTOrpaHHuKa"

Ob6o6maromee nosropenue 11 nmonaruit u
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTHU3allMs 3HAHUIA:
"O0beM MHOTOrpaHHuKa"

Ob6o6maromee nopropenue 11 nmonaruit u
MeTO0/10B Kypca reometpuun 10-11
KJIACCOB, CHCTEMAaTHU3aIlNsI 3HAHWI1:
"ITmomaay MOBEPXHOCTH U O0BEMBI
KpyJibIX Ten"

Ob6o6maroee noropenue 11 noHsATUi U
MeT0/10B Kypca reometrpuun 10-11
KJIACCOB, CHCTEMAaTH3aIlNsI 3HAHWI:
"TInomany NOBEpXHOCTU U 0OBEMBI
KpyDJibIX Ten"
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HroroBas KOHTpOIbHAS paboTa
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Wrorosas koHTposibHas paboTa

[ToBTOpeHnue, 0600MIIeHNE 1
CHUCTeMaTH3alus 3HaHUI

HcTtopus pa3BUTHs CTEPEOMETPHUH KaK
HAaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui
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99

Hcropus pa3sButrs cTepeoOMETPUN Kak
HAyKU U €€ pOjib B Pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hctopust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTUN

Hctopust pasBUTHS CTEpEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTUN

100

Hcropus pa3sBuTus cTepeOMETPUH Kak
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTHH
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Hcropus pa3sBuths cTepeoOMETPUH Kak
HayKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

102

Hcropus pa3sBuTus cTepeOMETPUH Kak
HAyKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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