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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  JorMyeckoe  MbllIUIEHHE,  (OpMUpPYEMOE€  IpU  H3YYEHUH
OOy4YarOMMMUCS TOHATUIHBIX OCHOB I'€OMETPUHU, IIPHU JI0KA3aTEIIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKICHUM MPU PEUIEHUU F€OMETPUYECKHUX
3ala4y, YMEHHME BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSL IIPY PEUIEHUH 337a4 €CTECTBEHHO-HAay4YHOI'O LHKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

Ilenb ocBoeHus nporpaMmMbl yueOHOro Kypea «I'eometpus» Ha yriyOiaéHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAJIbHBIX CIOCOOHOCTEM O0OydYarolmuxcs Mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH nMpeaMeTHO obnactu «Maremaruka u
nHpopMaTtuka»  4yepe3  OOeCIleYeHHE  BO3MOXXHOCTH  IPUOOpPETCHHS U
UCIIONb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHUM W JIeHCTBUH,
crnenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIIHOTO NpodheCCUOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputreTHpIMH 3aJauyaMu Kypca T€OMETPUH 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 TMPEACTaBICHHUS O TMPOCTPAHCTBEHHBIX (UTYypax KaK o
BOKHEUIINX MATEeMAaTHYECKUX MOJEIAX, MO3BOJIAIONIMX OMNMUCHIBATh M H3Yy4yaTh
pa3HbIE SBJICHUS OKPYKAKOLIEro MUPa, 3HAHWE MOHATHIHOIO anmnapara 1o pa3iaeiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuHu;

dbopMHpoBaHHEe  yYMEHUS  BJIAJE€Th  OCHOBHBIMM  TMOHSATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaXx M KX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pEelIeHUs 3a/1a4;

dbopMHpoOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOJEISIX U B pealbHOM
MUpE MHOTOTPAaHHUKHA M TejJa BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKUE
MOJIEIIN;

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

dbopMHpOBaHUE yMEHUS BIAJAETh METOJAaMHU JO0Ka3aTeIbCTB U aJITOPUTMOB
pELICHMs, YMEHUSI UX HPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXKIACHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHUX 3a4a4 U 3a/1a4 C IPAKTUYECKUM COAEPKAHNUEM,
dbopMupOBaHHE MPEJICTaBICHUS O HEOOXOJUMOCTU  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCUOMATHKHU B MPOBEJCHUHU
J€TYKTUBHBIX PACCyKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHWE MHTEIUICKTYaIbHBIX M  TBOPYECKUX
CrOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIHLCKUX
YMEHHM, KpUTUYHOCTH MBIILICHHS, THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHATILHONW TPAaMOTHOCTH, PEIEBAHTHOM T€OMETPUH:
YMEHHUSI pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKM3HEHHBIX CUTYAIUsX W MPU U3YUYEHUU APYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEM,
MOJICTUPOBAHUSl PEAJIbHBIX CHUTYallMi, HCCIEIOBAHUS TOCTPOCHHBIX MOJECIIEH,
MHTEPIPETALUN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp’KaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 xmaccax sBusAwoTcs: «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BekToppl UM  KOOpPAUHATHL B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHEe «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIiIyOJIEHHOM 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 TPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHOil paboueit
POrpaMMBbl, pacHpeleEHHBIM IO ToJaaM OOYYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOMPOCaM O0yYaroIIuecs
oOpalajuch  HEOJHOKpPaTHO. OTO TMO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHSATUSIMHU U HaBBIKAMHU MOCIIEI0OBATEIbHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YyYaroOlUXCs, pacIupsisi U yIriryOouiss
e€, 00pa3yst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3yUYEHHUIO TEOMETPUH Ha YTI1yOJIEHHOM YPOBHE MTO3BOJISIET:

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

MOJATOTOBUTH OOYYAIOIIMUXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMaTHUKH C
y4€ToM BbIOOpa Oyayiel mpodeccuu, obecrieurBas MPEEMCTBEHHOCTb MEXITY
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

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsmMast, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATUYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IpsAMBIX B MPOCTPAHCTBE: IIEpPECEKaroLIMecs,
napajuielbHble W CKpellMBaromuecs mnpsMbsle. lIpu3sHaku CKpelmuBarommxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalIelIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, TAPAIIIETBHOCTD IIPAMON
u 1uiockocTd. [lapanenbHoe W LIEHTpaJIbHOE MPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOMCTBA MapajJIENIbHOIO NpOeKTUpoBaHus. M3o00paxkeHue
buryp B mapajyuiesibHONW MPOEKIHMH. YTJbl C COHANPABIECHHBIMU CTOPOHAMHU, YIOJ
MEXIY NPSIMBIMH B IPOCTPAaHCTBE. [lapaiienbHOCTh INIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBOWCTBA IapaJlIeJIbHBIX IIJIOCKOCTEH. IIpocreiimue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha TUIOCKOCTH: TETpajap, Napajulesenumnesn,
MMOCTPOCHUE CEUYCHUU.

[lepneHAMKYJISIPHOCTD NPSIMOM U IIJIOCKOCTH: NEPIEHAUKYIISPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, MPSIMBIE MNAPAIIEIBHBIE W MEPIEHAMKYISPHbIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU

MEPIIEHAUKYIJISIPHON TJTIOCKOCTH. OpTtoronaisHOE MIPOEKTUPOBAHHUE.
IlepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO INIOCKOCTH, PACCTOSHUE
OT MNpAMOM  J10  TUIOCKOCTH,  TPOEKIUs  (PUIYphl  HA  IIJIOCKOCTb.

[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. TpEXTpaHHbIl U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKHX YIJIOB MHOrOrpaHHoro yria. CBoOHCTBa IUIOCKHX U
JBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpasHHuKHu

Buael MHOrorpaHHukoB, pa3BépTka MHoOrorpansuka. [Ipusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TPU3MbI, OOKOBasi U MOJHAs 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 péGep M OOKOBBIX TIpaHei
MIPaBUIBHOW nUpaMuzbl. [IpaBuibHBIE MHOIOTpaHHUKHU: NpaBWIbHAs IpPU3Ma U



MpaBWIbHAS MHPAMUJA, NPABWIbHAS TPEYrOJbHAS MNHUPAMUIA W MPABUIIbHBIN
TeTpa’ap, KyO. IlpeacraBneHue O MpaBUWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JOACKAdIPp 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 W TIOBEPXHOCTH TMPABUJIBLHOW MHUPaMUJIBI,
TeopeMa O IUIOLIAIN YCEUEHHON MUPaMU/IBL.

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

BekTOphI 1 KOOPpAMHATHI 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, YMHOXXEHHE BEKTOpa Ha
yucino. CBOMCTBA CIOXKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA Ha YHCIIO.
[ToHsaTe KOMIUTaHApHBIE BEKTOpBI. lIpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIAaHAapHbIM  BekTopaM. [IpsMoyrosibHas  cucrema  KOOpAWHAT 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
ceppl M TUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe. M3o0paxkenue 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, IWIMHIPA, MUPaMHUIbl 1 KoHyca. OO0BEM mapa W 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 € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[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 CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO NIEpEeHOCa
CEKYIIEH MIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpanctBe. Omnepanuu Haj BekTopamu. BekTopHoe
YMHOXEeHHUE BeKkTOopoB. CBOWCTBa BEKTOPHOIO YyMHOXeHHUA. [IpsMoyroibHas
cucrteMa KoopauHaT B mpoctpancTBe. KoopauHatel 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 JBMXXEHUN: TMapauieNbHBIM 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 OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxkaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMHU 00YUaIOIIETroCs KaK aKTUBHOIO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIeCTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoIeAyp TPaKJIaHCKOro oOIecTBa (BBIOOpPHI, OMPOCHI W JIPYyTro€), yMEHHue
B3aHUMOJICMCTBOBATh C COUMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKIHUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'PaXKIAaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHWKH, EHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKUCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

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

4) acTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs ACTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUHA, PACCyKICHU, BOCIPUUMYUBOCTh
K MaT€MaTUYECKHUM aCIIE€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

S) pusuyeckoe BoCIUTAHHE:

chOpPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOTo 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryispHas (u3ndecKkass aKTHBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIIBHOM JIEATEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHME ILIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccudn W peanu3oBbIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MaTreMaTH4YecKoMy  OOpa3oBaHUIO U



caM0o00Opa30BaHUI0 HAa TPOTSHKEHWHM BCEH JKM3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKOM HANPaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYphbl, TOHUMAHHE BIIMSHUS
COIIMAJIbHO-?KOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHHUE MPHUPOIHON M COLMATbHOU
Cpepl, 0CO3HaHHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM, OpUeHTAIUS
Ha IIPUMCHECHHE MaTEMAaTHYECKUX 3HAHUN IS penieHus 3agad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HUX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAyKW U OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKh Kak cdepbl 4UeToBEeYeCKOW JesATeTbHOCTH, JTarloB €€
pPa3BUTHA M 3HAYUMOCTH JUIsI Pa3BUTHS LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOoll KakK CpEJICTBOM TMO3HAHHS MHPA,
FOTOBHOCTh OCYILIECTBJIATh MPOCKTHYID M HCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC IMPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXAYy MOHATUIMH, (HOPMYIHUPOBATH
onpeieNIeHUs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJlacCUUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHHUSI, KPUTEPUU TTPOBOAUMOTO aHAJN3a;

BOCIIPUHUMATh,  (HOpMyIMpoBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPJAUTEIbHBIE U OTPUIIATEIbHBIE, e AMHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC;

BBISIBJISITH MATEMATUUYECKNE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U NPOTUBOPEYUS
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 MPOTHUBHOTO), BEICTPAUBaTh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BEIOWpATh CMOCO0 pemieHnus y4eOHOW 3amaud (CpaBHUBATh HECKOIBKO
BApUAHTOB  pEIIEHHUsA, BbIOMpaTh HauOoyiee  MOAXOASAIMK ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarebcKkye 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 SKCIEPUMEHT, HCCIEIOBAaHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUeCKOTo 0ObEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOILIECCAMH,

CaMOCTOATEIHLHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAOJIIOJICHMS, UCCIEIOBAaHUS, OLICHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIECHMUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoOllecca, a TaKKe BbIJIBUTATh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

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

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3JIMYHBIX BUIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpOBaTh WH(OpMAINIO, MPEICTABISITE €€ B pa3luyHbIX (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 3aJgadyu,
KOMMCHTHPOBATDH HOJ'Iy‘-IeHHHﬁ pGBYJIBTaT;

B XOJIe¢ OOCYXXJICHHS 3a/JiaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMHI,
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>KMBaTh pa3iMuue W CXOJICTBO IMO3ULIMH, B KOPPEKTHOH (opme
bopMyJIHPOBaTh 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
Y KOPPEKTUPOBAThH BAPUAHTHI PEIICHUHN C y4ETOM HOBOM MHGPOPMAIIUH.

CaMOKOHTPOJIb, S)MOLUMOHAJbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENBHON  pedJeKcHuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crioco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJS TMpoIlecca W pe3yibTaTa perieHUs
MaTeMaTU4YeCKOM 3a/1auu;

MpEeABUICTh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3YyJIbTaTa IEIH U YCIOBUSIM, OOBACHITH MPUUUHBI
JOCTH)KEHUSI WIIM HETOCTHKEHUSI PE3YJIbTATOB JESITEIbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITeJILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl Mpu peleHud Y4eOHbIX 3aJady, NPUHUMATh 1eIb COBMECTHOMU
JIeATEeNIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM palOoThl, pacmnpenessiTh
BUJIbI pabOT, JOrOBapuUBaThCS, OOCYXJaTh TPOIIECC M pe3yJbTar padoOThI,
00001aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (0OCyX)aeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh paboOThl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJIEHAMU KOMAaH[bl, OLICHHBATh
KaueCcTBO CBOEr0 BKJAaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0y4aronuiics HayIuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelieHny 3a7a4 U MpOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUM;

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

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIIOJIOKEHHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;

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 paclo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamua, NpsSMOYyTOIbHBIN Mapaienenumnes, Kyo);

e KJIAacCU(PUUUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHMS IS
KJ1Iaccu(UKaIuu;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBSI3AHHBIMH C  CEYEHUEM
MHOT'OI'PaHHHUKOB IUIOCKOCTBIO;

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

e CTPOWUTH CEUYECHHsS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMHM, BBIIOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (Uryp:
BUJ| CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHM, LEHTP, OCb M IUIOCKOCTh CHMMETPHH
uryper;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pelmath 3aJa4d Ha JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XKJICHUE TE€OMETPUYECKUX BEJIUYHMH, MPUMEHSSI W3BECTHBIE METOJbI
IPU PELICHUH MATEMAaTUYECKUX 3a7ay MOBBIIIEHHOIO U BBICOKOT'O YPOBHS
CJIOXHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrPpaAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a]1a4;

e W3BJEKaTh, MPEOoOpPa3OBBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexkax U puUCyHKax;

e TMPUMEHATH I[OJYYECHHbIE 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJM3UPOBATh PEaJbHbIE CUTyallUH, MPUMEHSATh U3YYEHHBIC MOHSATUS B
npolecce TMOMCKAa  PEHIeHUs  MaTeMaTH4YeCKh  Cc(HOopMyIHpOBaAHHOM
npo0JieMbl, MOJETUPOBATh pealbHbIE 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€OMETPUYECKUX BEJIHYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (QyHAAMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U c]epuueckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOObI
TIOJTyYCHHSI;

OTIepUPOBATh MOHATHUSIMH, CBSI3aHHBIMHU C TEIAMH BPAIICHUS: IIMIHHIPOM,
KOHYyCOM, c(pepoii u mapowm;

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

KJacCU(UIIMPOBATH B3aUMHOE PACIIONIOkKEHUE ChEephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI DJICMCHTOB MHOTOTPAaHHUKOB M TEJl BpaIlCHHS,
00BEMBI W TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJ BpAaIlCHHS,
T€OMETPUYECKUX TeJI ¢ TpUMeHeHueM (hopmyi;

CBOOOJTHO OIEPUPOBATH MOHSTHIMH, CBA3aHHBIMH C KOMOWHAIUSMU 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;

n3o0paxarh u3yyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTeKU U3 PUCYHKOB NMPOCTBHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, 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 PACCTOSHUM OT TOYKU /O IUIOCKOCTH, B
11€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHHH;
CBOOOJTHO OMNEPHUPOBATH TOHITHUSIMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHMKOB W TeJI BpalICHUS TIpH
napajyieIbHOM — MEpPEHOCe, EHTPAIbHOW CHMMETPHUH, 3€pPKajIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHmsl Mo 100us;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEUCHUS IIJINHIPA
(mapanmienbHO U MEePIIeHIMKYIISIPHO OCH), CEYEHUS KOHYyca (TapajuiebHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIIHUHY ), CEUCHHUS 11apa;
HCIIOJB30BaTh METO/Abl TIOCTPOCHMSI CEUECHHI: METOA CJEJAOB, METO]l
BHYTPEHHETO IPOCKTUPOBAHMSI, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeoMeTpuueckre (akThl ISl PEIICHHUs] 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 CHUTYallMM Ha S3bIKE T'€OMETPHUH, HCCIEIOBATH IMOCTPOCHHBIC
MOJIEJIA C WCHOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHH UM TEOPEM,
ammapara anreOpbl, peuaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh MpeACTaBiIeHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUSI T'€OMETPUM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
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 1

HPOCTPAHCTBE

[TapanienbHOCTb MPSMBIX U IJIOCKOCTEHN B 3

IIPOCTPAHCTBE

[leprieHAUKYIAPHOCTD NPSAMBIX U 25

IJIOCKOCTEN B POCTPAHCTBE

VYTIBl U paccTOSHUS 16 1

MHoOrorpaHHuku 7 1

BexTopsl B mpocTpaHcTBE 12

HOBTOPGHI/IG, 00o00111eHNe U CUCTeMaTH3aIus 5 )

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






IHOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposeie

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

padoTsbI padoThI pecypesI

OcHOBHBIE TIpaBHiIa H300paKEeHUS Ha
PHUCYHKE IJIOCKOCTH, apalieIbHBIX 1 0 0
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[ToHsATHS CTEPEOMETPHH: TOUKA, IPSMas,

IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

npaBuiIa N300pakeHUs Ha PUCYHKE 1 0 0
IUIOCKOCTH, MapajlICIbHBIX TPAMBIX

(OTpe3KOB), cepeIMHBI OTpPE3Ka

[ToHsATHS: IepeceKarOIIUeCs MIOCKOCTH,

MepeceKaroImecs mpsMasi ¥ MI0CKOCTh; 1 0 0
MOJIYTIPOCTPAHCTBO

[TonsTHsA: IepeceKaroIuecs IOCKOCTH,
nepeceKaroImecs npsmas 1 MiI0CKoCTh; 1 0 0
HOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHIEe
MPOCTEHIINUX MPOCTPAHCTBEHHBIX PUTYD, 1 0 0
HECYIIECTBYIOIIUX 0ObEKTOB

MHororpaHHuKH, H300paxeHne
HPOCTEUIIIMX TPOCTPAHCTBEHHBIX (UTYD, 1 0 0
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBBIC 1 0 0



CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
cieactBus U3 HUX. CriocoObl 3aaHus
IPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U INIOCKOCTEH

10

11

12

N306paxeHnue ceyeHUi nmupamMuibl, Kyoa u
MIPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 X
pé€6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IUIOCKOCTeN. PackpamBanue
MOCTPOCHHBIX CEUYCHUH Pa3HBIMH [[BETAMH

N3o0pakeHune ceueHunii mupaMuibl, Kyoa u
MPHU3MBI, KOTOPBIE TPOXOIAT Yepe3 uX
pEbpa. N3o0pakeHne niepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
MOCTPOCHHBIX CeueHUil Pa3HBIMHU LIBETAaMU

N300pakeHue ceueHuil nmupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
IIOJIyYEHHBIX IUI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH pa3HbIMU LIBETAMU

13

14

N300pakeHue ceueHuil nupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepeceyeHus
IIOJIyYEHHBIX IUI0CKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEYEHHUH pa3HbIMU LIBETAMU

Meton crenoB uisl IOCTPOEHUS CEUEHUI



15

16

17

18

19

Mertoa cneoB i MOCTPOCHUS CEUCHUM.
CBoiicTBa nepeceyeHuid MpsIMbIX U
IIJIOCKOCTEMN

Meton ciefioB Jisl IOCTPOSHUS CEUEHUIA.
CBolicTBa nepecedeHnid MPsIMBIX U
IJIOCKOCTEN

[Toctpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEU U 3aMKCh 111aroB
MIOCTPOCHUS

[Toctpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MIOCTPOCHUS

[TocTpoenue ceuenuit B nupamue, Kyoe mno
TpéM TouKaM Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
ITOCTPOEHUS

20

IToctpoenue ceuenuii B mupamuze, Kyoe no
TpéM TOuKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
IPONOPLUUOHATBHBIX oTpe3kax. [Tomobue
TPEYroJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX Ha
BBIHOCHBIX 4epTexax. Mctopus pa3Butus
IJIAHUMETPUU U CTEPEOMETPUU



23

24

25

Kontponbnas padora "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumMHoe pacronoxeHue npsMbIxX B
npoctpancTBe. CKpenuBaromuecs
npsiMble. [Ipu3HaKy CKpEMBAOIINXCS
npsMeix. [lapaniensbHble psiMBIe B
IPOCTPAHCTBE

Teopema o CyleCTBOBAaHUU U
€AVMHCTBEHHOCTH MPSIMOU MapajlIeIbHON
JTAHHOM MPSAMOU, IPOXOJSIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsAMoi. Jlemma o nepeceyeHnu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannenbHOCTb TpeX NpsIMbIX. Teopema o
TpEX mapasuieabHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCSI IPSMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapaJICILHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napaiesbHON NPOSKIUU

28

29

30

[HenTpansHas npoekuus. Yroi ¢
COHAIIPAaBJIEHHBIMHU CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3amayn Ha OKA3aTEIHLCTBO U
HCCIIeIOBaHUE, CBsI3aHHBIC C
PaCIOJIOKEHUEM MIPSIMBIX B POCTPAHCTBE

[ToHsATHS: MapaIeabHOCTh MPSIMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH IIPSIMON U TIOCKOCTH.



31

32

33

34

35

36

CpoiicTBa napauienbHOCTH NPSIMOM U
TUIOCKOCTH

reOMeTpI/I‘-IeCKI/Ie 3ala4i Ha BBIYUCIICHUEC U
JI0Ka3aTeIbCTBO, CBSI3aHHBIC C
napajjICJIbHOCTBIO ITPAMBIX U IJTIOCKOCTEH B
MPOCTPAHCTBE

ITocTpoeHue ceyeHus, IPOXOAAILEro Yepes
JAHHYIO IIPSIMYIO Ha 4epTeke U
[apaJuIeIbHOTO APYrou npsiMoi. Pacuér
OTHOLIEHUH

Hapanneanasl mpocKuus, MIPpUMCHCHUC IJIA
MIOCTPOCHHUS CEYeHU KyOa U
napauienenunena. CBoicraa
napauiesIenue1a ¥ MPU3MbI

[TapamtensHble ockoctu. Ilpusnaku
MapaJuIEIbHOCTH IABYX IIOCKOCTEH

Teopema o0 mapamienbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
4yepes TOUKy, He MPUHAJICKATYI0 TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaoiicTBa mapaJIeIbHbBIX MJIOCKOCTEN: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS
[IPU MIEPECEUEHUHU JBYX MapauIeIbHbIX
IJIOCKOCTEN TPEThEN

37

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajyiebHbIX NPSIMBbIX,
3aKIIIOYEHHBIX MEXY MapauleIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHUH NIPSIMOM €
IBYMsI IapaJIJIEIbHBIMU INIOCKOCTSMHU



38

39

40

[ToBTOpenue: Teopema [ugaropa na
IUIOCKOCTH

IloBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaesenunesa

41

42

43

44

45

46

47

48

Brruucnenue niauH OTpe3KoB B KyOe u
MIPSAMOYTOJIBHOM TapajulesIeuIe e

[lepneH MKy IAPHOCTD NPSMON U
mockocty. [Ipu3nak
MEPIEHANKYIISIPHOCTH MIPSIMOH U
IJIOCKOCTH

IlepnieH UKy IAPHOCTD NPSMOU U
mockoctu. [Ipru3nak
NEPIECHIUKYJIAPHOCTH IPSIMOU U
IUIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPAMOM, NPOXOASUIEH
yepe3 TOYKY NMPOCTPAHCTBA U
MEPIECHINKYISPHON K INIOCKOCTH

[110CKOCTH U NEPIIEHIUKYIISIPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKAX

[In0cKOCTH ¥ EPIEHANKYIISIPHBIE UM
IIPSIMbIE B MHOTOTPaHHHUKAX
[lepnenauKyIAp U HAKIOHHAS.
[TocTpoeHne nepneHauKyIspa U3 TOYKH Ha
IPSIMYIO

[lepneHuKyIsp U HAKIOHHASA.



49

50

[TocTpoeHne nepreHANKYIIApa U3 TOYKA Ha
psSMYIO

Teopema 0 TpEX NEpHEHAUKYIIAPAX
(npsiMast u oOpatHas)

Teopema o TpEX nmeprneHAuKyIsIpax
(npsimast 1 oOpaTHas)

51

52

53

Yron Mexay CKpenuBarOIMHUCS
PSIMBIMU

[Touck neprneHIuKyISIPHBIX TPSIMBIX C
MTOMOIIBIO IEPIICHIUKYJIIPHBIX
IJIOCKOCTEM

OpToroHaibHOE NPOEKTUPOBAHUE

54

[Toctpoenue ceueHuii kyda, mIpU3MBbL,
MPaBUIbHOMN NMUPAMUIBI C TOMOIIBIO
OpPTOTOHAJILHOU MPOEKIINH

55

56

[TocTpoenue ceueHmit Kyoa, IPU3MBIL,
MIPaBUJIILHON MUPAMU/IBI C TOMOIIBIO
OPTOTOHAILHOH MPOEKINN

CummeTpHst B IPOCTPAHCTBE OTHOCUTEIIBHO
iockoctH. [Tnockoctn cummeTpuii B
MHOT'OIrpaHHHUKax

57

58

59

60

[Tpu3Hak neprneHAuKyYISIPHOCTH MPSIMOM U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUH

[IpaBunbHBIE MHOTOTpaHHUKU. Pacuér
pPacCTOSIHUM OT TOYKH JO MIOCKOCTH

IIpaBuiIbHBIE MHOTOTpaHHUKH. Pacdér
PAcCTOSIHUM OT TOYKH J0 MJIOCKOCTH

CriocoObl OMyCTHTD NEPIIECHANKYJISAPHI:



61

62

CUMMETpHUS, CIBUT TOUYKH IO
napasuieIbHON IpsMOi

CaBur 1o HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN
Konrponsnas pabora "B3anmuoe

pacrioyio’keHue MPsIMbIX U IJIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: Yyroa MKy MPsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUS B
MIPOM3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

65

66

67

IToBTOpEHUE: YTOJI MEXTY
CKPELIMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpryeckue METOABI BEIYACICHUS
yrIijla MEeXIy NPSIMBIMUA B MHOIOTPaHHUKAX
JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB JBYT'PAHHOTIO yTila

[Tepnienaukynsipubie maockoctu. CBOKMCTBA

B3aUMHO IICPIICHAUKYJIAPHBIX IUIOCKOCTEH

68

69

70

[Ipu3Hak nepneHIuKyJISIPHOCTH
IJIOCKOCTEM; TeOpeMa O MPSAMON
IepecedeHus JIByX INIOCKOCTEH
NEPIEHUKYJISIPHBIX TPEThEN TIOCKOCTH

[IpsiMOyTONBHBIN MapasuieNenumes; Kyo;
W3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuiefenumnea

Teopema 0 quaroHanu NpsAMOYIrOJIbHOTO



71

72

napajjeacnuicaa u CI€ACTBUC U3 Heé

CrepeomeTpruecKie U MPUKIIaIHbIE
3aJa4yu, CBJA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U INIOCKOCTHU

HOBTOpCHI/IeZ CKpCIIUBAOIHECS IPSAMEIC,
mapaJyiCJIbHBIC IIJIIOCKOCTHU B CTAHAAPTHBIX
MHOT'OIrpaHHUKax

73

Hapa mapajiyiCJIbHbIX IUIOCKOCTEH Ha
CKPCHINBAIOIINXCA MTPAMBIX, PACCTOSIHUC
MCIKAY CKpCHINBAIOIMUMUCA IIPAMBIMU B
MMPOCTBIX CUTyalluAgX

74

75

76

77

78

79

80

PaccrosiHre OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSMOM J0 TUIOCKOCTH

Brruucnenue paccTossHUNA MEXKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
MEPIEHANKYIISIPHON IIJIOCKOCTH

TpéxrpanHslii yroj, HEPaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTIO yIJIa

DneMeHTHI cpepruuecKoil reoMeTpUH:
reoZIe3NYECKUE JIMHUU Ha 3emile

Kontponbnas padora "Yribl u
paccrosiHus"
Cucremaru3zanus 3HaHu "MHOTOrpaHHHUK

U €r0 DIIEMEHTHI"

[Tupamupa. Bunsl nupamua. [lpaBunsrHas
nupamMuaa



[Ipusma. [IpsimMast 1 HAKIOHHAS IPU3MBIL.

81 1 0 0
[IpaBunbHas npusma

82 IIpssmoint napannvenenﬂnez[, 1 0 0
MIPSIMOYTOJIBHBIN TTapalieenuIie]], Kyo

g3 BL:myKJlLIe MHOTorpaHHuku. Teopema 1 0 0
Diinepa
Brimykiible MHOTOrpaHHUKH. Teopema

84 Diinepa. [IpaBriIbHBIC U TTOJYITPABUIIBHBIC 1 0 0
MHOTOTPaHHHKH

85 Konrtponsnas padora "MHororpaHHUKH" 1 1 0

86 [TonsiTHEe BEeKTOpa Ha TIOCKOCTH U B 1 0 0
MIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1 0 0

88 Pa3zHocTh BEKTOpOB 1 0 0

89 [TpaBuio mapasmienenurena 1 0 0

90 YMHOK€EHUE BEKTOpa Ha YNCII0 1 0 0

01 PasnoxxeHne BekTopa 1o 6a3nc3v/ TpEX 1 0 0
BEKTOPOB, HE JIeKAIUX B OJHOU MIIOCKOCTH

92 CkarnsipHOE TIPOU3BEICHUE 1 0 0

03 Boruncnenue yria Mexay BEKTOpaMu B 1 0 0
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1a4un ¢ BEKTOpAMH 1 0 0

95 [Ipocreiimume 3aga4u ¢ BEKTOpaMH 1 0 0

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0 0

97 [Tpocreiimme 3aaun ¢ BEKTOpAMH 1 0 0

98 O060011eHEe 1 cucTeMaTh3alus 3HaHui 1 0 0

99 O00011eHIE U CUCTEMATH3ALUS 3HAHWUI 1 0 0



100 HToroBast KOHTpOJIbHAS paboTa 1
101 Hrorosas koHTposnbHas pabota 1
102 O0001IeHNE U CUCTEMATH3ALIM SHAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




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 [ToBTOpeHue TeMsbl "Boruncienue 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 TUNIOCKOCTH 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 NPSMBIMH 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 10

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 MHOTOTPAHHUKOB: 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, COOOpaxeHusI MOA00us

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

O6BéM Tena. OObeM MPSIMOYTOIBLHOTO
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 MPSAMOI 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 MUpPaMUJ ¢ OOILIUM YTIIOM
a1 dopmyna 00péMa upamuel. OTHOIIEHHE
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
KOHM4YECKOH moBepxHocTu. Konyc

51 CeueHue KoHyca MJI0CKOCTBIO,
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
IUIOCKOCTHIO. By u n3obpaxenue mapa

ITepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Buy 1 m300paskenue 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. O0bpém
KOHyca
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[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
wioma b0 ceprl. COOTHOMICHUS MEXKITY
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 puryp. OOmiue
CBOMCTBA JBHKECHUMI
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Buabl nBukeHMit: napaienbHbII
NEePEHOC, LIEHTpaIbHasi CUMMETPHS,
3epKajibHasi CHMMETPHSI, TOBOPOT BOKPYT
IpsIMOM
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[IpeobpazoBanus nomoous. [Ipsmas u
cthepa 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 3HAHWIA:
"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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Hrorosas KOHTpOIbHAs paboTa
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Wrorosas koHTposibHas paboTa

[ToBTOpeHnue, 0600MIIeHNE 1
CHUCTeMaTH3alus 3HaHUI

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