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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEro
obmiero oOpa3oBaHusl, TaK Kak 00€CIIeYuBaET BOZMOKHOCTh U3YUEHUS JUCLUILIUH
€CTECTBEHHO-HAYYHOW HANpaBIE€HHOCTH M MPEAMETOB T'yMaHUTApHOTO IHUKIIA.
[lockonbKy  JIOTMYECKOE€  MBIIUIEHHE,  (opMUpyeMoe NpH  HU3YYEHUU
00y4alOIUMUCS TOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUHU LIETIOYKH JIOTHUECKUX YTBEP)KIACHUHM MpU PEIIeHUH N€OMETPUUYECKHUX
3a/lay, yYMEHHME BBIIBUTaTb M ONPOBEPraTb THUIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSL TIPU PELIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LHMKJIA, B YaCTHOCTHU
bu3nYecKux 3a1ad.

[lenb ocBoeHus nmporpaMmMbl yueOHOro Kypcea «I'eomerpus» Ha yriyOonéHHOM
YpPOBHE — pa3BUTHE MHAMBUAYAJIbHBIX CHOCOOHOCTEM O0Oydwaromuxcsi Mpu
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHON obnactu «MaremaTuka u
nHpopMaTtuka»  4epe3  oOecledYeHHE  BO3MOXKHOCTH  INPHOOPETCHHUS |
UCIIOJB30BaHUsl Oosee TIyOOKMX TIeOMETPUYECKUX 3HAHUNM U JEUCTBHIA,
crnenuUYHBIX T€OMETPUHU, U HEOOXOAUMBIX JJIsl YCIEIIHOTO MpOo(heCcCHOHATBLHOTO
00pa30BaHuUs, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHpIMH 3aJauaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIMpsIIOIIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIOTCS:

paclMpeHre MpecTaBiIeHUs] 0 TEOMETPUU KaK YacTH MUPOBOU KYJbTYpPbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H F'€OMETPHUH C OKPYKAOIIUM MUPOM;

dbopMupoBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHMIINX MaTeMaTHYECKUX MOJIENSIX, MO3BOJSIOUIMX ONUCHIBATh U H3y4aTb
pa3HbIe SBJICHUS OKPYKAIOUIEro MUpa, 3HAHUE MOHITHIHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUU;

dbopMupoBaHHEe  yMEHHUS  BJIAJIeTh ~ OCHOBHBIMM  TOHATUAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbIE CIIOCOOBI pEIIEeHUS 3a/1aY;

dbopMupoBaHHE YMEHHUS paclio3HaBaTh Ha YepTekKax, MOACNAX U B pealbHOM
MHUpPE MHOTOIPAaHHHUKM M Tejla BpaLICHHs, KOHCTPYMpPOBaTb TI'€OMETPUUYECKUE
MOJICIIN;

(dbopMHpOBaHE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTeMaTHYeCKUX TeOopHuil, (pOopMUpOBaHUE MOHUMAHHUS POJU AKCMOMATUKH MpU
IPOBEJCHUM PACCYKACHUIN;

dbopMHpoBaHWE yMEHUS BIAJAETh METOJAaMHU JOKa3aTeIbCTB W aITOPUTMOB
pElICHMs, YMEHUSI UX MPUMEHATh, MPOBOJMUTH JOKA3aTEIbHBIE PACCYXKACHHUS B
XOJI€ PELICHHs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(¢opMupOBaHHE TMPEACTaBICHUST O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IpHU



000CHOBaHUY MAaTEMaTUYECKUX YTBEPXKIICHUN U POJIM aKCUOMATHKHU B MPOBEJCHUU
JIeTyKTUBHBIX PACCyXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTYaIbHBIX M  TBOPYECKUX
CIOocOOHOCTEHM 00ydaroumxcs, MO3HaBaTeIbHON aKTUBHOCTH, MCCIIEI0OBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHre (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHSI PACcloO3HaBaTh TMPOSBICHUS TE€OMETPUYECKUX TOHSITHH, OOBEKTOB W
3aKOHOMEPHOCTEN B PEaNbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUHU APYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCMMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYallMil, HCCIEIOBAHMS TOCTPOCHHBIX MOJEIIEH,
MHTEpIIPETaAlUU MOTYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEpKAaTEIBLHBIMHU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBistoTca: «lIpsiMble W MIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YTIyOJIEHHOM ypOBHE OOy4YeHHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTelIbHbIM JIMHUSIM y4eOHOro Kypca, a
bopMHpOBaHHME  JIOTMYECKUX YMEHUH  pacmpeiensierca He  TOJbKO 0
CoJlep KaTeNIbHBIM JIMHHSIM, HO U 10 Tojgam oOydenwus. Comepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus DepepanbHOil padboueit
pPOrpamMMbl, pacnpeleEHHbIM MO TojgaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMIIHAIBHBIM BOIIPOCaM 00yYarou[uecs
oOpamanuch HEOAHOKPAaTHO. OTO  TO3BOJSET OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMU MOHATHUSAMH U HaBBIKAMHU MOCIIEI0BATEIBHO U MOCTYIATENBHO, C
COOJTI0/IEHNEM MPUHIINIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaroOlUXCsl, PACIIUPSAS U YIIIyOuIsist
e€, 00pa3ys MPOYHbIE MHOXKECTBECHHbBIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TO3BOJISIET:

co3garb ycinoBus s guddepeHundanuu  00ydeHHs, MOCTPOCHMS
WHIUBUIYAIbHBIX ~O0pa30BaTelIbHBIX MpPOTrpaMM, OOECHEeUUTh YIIIyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHoro mpeamera «MaTreMaTrukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO H3YYEHUS MATEMATHKU C
yuétoM BbIOOpa Oynymiei mnpodeccun, obOecreynBas MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHanbHbBIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro Kypca «['eomerpus» Ha yriayOiaE€HHOM YpOBHE
orBoautcs 204 vaca: B 10 kmacce — 102 gaca (3 waca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJICIIIO).



COJEPXAHUME OBYUYEHUA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TNOHATHS  CTepeoMeTpuu. Touka, ImpsAMas, IUJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonokeHue MpsMbIX B IPOCTPAHCTBE: IMepeceKaroluecs,
napajuielbHble W CKpelluBaromuecs npsmble. [Ipu3Haku CKpemuBarommxcs
npsameIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapaJlIesIbHbIE
IpsIMbIE B IPOCTPAHCTBE, NapAJICIIbHOCTh TPEX MPSAMBIX, APALIEIbHOCTh NPIMON
u 1ockoctH. [lapamienbHoe W LEHTpPaNbHOE NPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OcCHOBHbIE CBOWCTBa MapajliebHOIO NpPOEKTUpoBaHus. M3o00pakeHue
¢buryp B napajuiebHOM MPOEKUUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAy NpSMBIMU B MpocTpaHcTBe. [lapainenbHOCTh TIIOCKOCTEN: MapaliesibHbIe
IIJIOCKOCTH, CBONCTBA NapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenurne],
IIOCTPOEHUE CEUECHMI.

[lepneHANKYISIPHOCTh IPSIMOM U MJIOCKOCTH: MEPIEHIUKYISIPHBIE MIPSIMbIE B
IIPOCTPAHCTBE, MpsAMbIE MApPAUICIbHbIE W NEPIEHIUKYJISpPHbIE K IUIOCKOCTH,
INPU3HAK NEPHEHAUKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TeOpemMa O MNpsAMOMU
NEPIEHANKYIISIPHON IUIOCKOCTH. OproronanpHoe IIPOEKTUPOBAHHUE.
[lepneHANKYIISIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKU JIO IJIOCKOCTH, PACCTOSTHUE
OT OpsSIMOM OO0  IUIOCKOCTH,  HOPOEKIUs  (QUIyppl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTD  IUIOCKOCTEW: MpU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
I10cKocTel. TeopeMa o TpEX NEPHEHANKYJIIApax.

VYTIIbl B IPOCTPAHCTBE: Yrojl MEXKIY HpsIMOM U IJIOCKOCTBIO, BYI'PaHHBIN
YIOJI, JMHEWHBIA YTOJI ABYTPAHHOIO yrila. TpEXTrpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBolcTBa IUIOCKHMX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHU

Buzpl MHOrOrpaHHHMKOB, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yrosipHas
npusMa, npsiMasi 1 HakJIOHHasi MPU3Mbl, OOKOBasi U TOJHAsI TIOBEPXHOCTb MPU3MBI.
[Tapannenenunien, NPsMOYTOJbHBIA  IMAPAUICNENUANET W  €r0  CBOMCTBA.
Kparyaiimme mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oiiepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupamuma: n-yroigpHas mHUpaMuaa,
npaBwibHas W yceu€HHass nupamuzabl. CBoiicTBa péGep M OOKOBBIX TI'paHEl
npaBuWiIbHOM mupamuibl. IIpaBuibHbIE MHOIOTpaHHUKU: MPAaBUIIbHAS TpHU3Ma U



MpaBUWIbHAS MHpPAMUJA, NPABWJIbHAS TPEYrOjbHAs NUPaMUIa W MPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOACKAdIP U UKOCADIP.

Bbruncnenne 3J€MEHTOB MHOTOTPAaHHHKOB: p&Opa, auaroHaid, YIJIbL
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON MPHU3MBI,
IJIOIAJb OCHOBAHMM, TeopemMa O OOKOBOW IMOBEPXHOCTU MPSIMOM TMPHU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW NUPaMHUBbI,
TeOpeEMa O IUIOIIAAN yCEYEHHON TMPAMU/IBI.

CuMmMmeTprss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  MPABHIBHBIX
MHOTOTpaHHUKOB. CUMMETpHUsT B MPAaBUIBHOM MHOIOTPAHHUKE: CHMMETPUS
napajuielienunea, CUMMETPHUS MPABWIBHBIX NPHU3M, CUMMETpPUS NPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U IPOTUBOIOIOKHO
HAaINpPaBJICHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOpPaMU: CI0KEHUE
U BBIYUTAHHWE BEKTOPOB, CyMMa HECKOJIbBKUX BEKTOPOB, YMHOXCHUE BEKTOpa Ha
yucno. CBOMCTBA CIOKEHHS BEKTOpOB. CBOKMCTBA YMHOKEHUSI BEKTOpPA HA YUCIIO.
IToHsaTe KOMIUTaHApHBIE BEKTOPBI. lIpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
IIpaBmiio mapamenenunena. Teopema O pas3noKEeHHMM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTel BekTtopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MeEkKIy BekTopamu. CKalsipHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenus

[ToHsiTHS: IWIIMHApUYECKAss TIMOBEPXHOCTh, KOHHWYECKAash IOBEPXHOCTD,
cepuueckass TMOBEPXHOCTh, OOpasyromiue TMoBepxHOocTeld. Tema BpaieHUs:
IWIMHIpP, KOHYC, yCEU€HHBIH KOHyC, cdepa, map. BzanmHoe pacmonoxenue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue ten
BpalieHusi Ha TiockocTu. Pa3Béprka nmunuuapa u koHyca. Cummerpus chepsl u
mrapa.

O0béM. OcHOBHbIE CBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
IpsIMOYTOJIBHOTO Tapajienenumneaa u ciaeactsus u3 He€. OO0bEM mnpsMol U
HAKJIOHHOW TPU3MBI, [WIMHJIpA, TUpaMuabl U kKoHyca. OOBEM Iapa u 11apoBOTro
CerMEHTA.

KomOunanmu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhmcaHHas B
IWIMHApP, ONHCaHHas okojo wwiuHapa. Ilepeceuenne cheppl u mapa ¢
IockocThio. Kacanme mapa m cdepsl miockocThio. [loHATHE MHOTOTpaHHUKA,



OMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIleHUS.

[Inomans MOBEPXHOCTH LUIMHJIpA, KOHYyCa, IJIOIaab chepbl U e€ ydacTeil.
ITogobme B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIIANCH ITOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemenue 3amady Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPAIlEHUS: CEYEHUS IIUINHIpa
(mapaJyienbHO M MEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajielibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS 11apa, METObI TOCTPOCHUS
CEUYECHMI: METOJ CJIEIOB, METOJl BHYTPEHHEr0 MPOEKTHUPOBAHUS, METO]I MepeHoca
CEKYIIIEH TITIOCKOCTH.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuud HaJa BekTopamu. BekTopHoe
YMHOKeHHE BeKTOpoB. (CBoWcTBa BEKTOPHOro yMHOXeHus. IIpsimoyronpHas
cucTteMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PaznoskeHue BekTopa
no ©Oasucy. KoopanHATHO-BEKTOPHBIA METOJ MpPH PEUICHUH TeOMETPUUYECKHUX
3a/1au.

JABUKEeHMS B IPOCTPAHCTBE

JBwxenus: mpoctpanctBa. OtoOpakeHus. J[BUKEHUS W PaBEHCTBO (Quryp.
OOmme cBoiicTBa JBIKCHHH. Buabl JIBM)KCHUH: TapaUIeIbHBIA IIEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nomodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpa:xxaanckoe BoCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOIO U
OTBETCTBEHHOIO  WIEHa  POCCUWCKOro  OOIlIecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SBICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JPYroe), yMEHHue
B3aMMOJIEUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUU C HX
(GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpuoOTH4YeCKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNCKON TPAXKITAHCKON HUIEHTUYHOCTH, YBOKECHHS K
MPOILJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUAM POCCHICKUX MAaTEMATUKOB U POCCUMCKOW MAaT€MaTUYE€CKOW IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, CpOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO IMOBEJAECHUS, CBA3aHHOTO C NPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KEHUW HAyKH M JE€ATEIIbHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETHUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/a4, PEUICHHUH, pacCyKACHHUM, BOCIPUUMYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

chOpMHPOBAHHOCTh yMEHHUS TMPHUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/I0pOBOro M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryispHas (u3nUecKas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TpYyZy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHATIBHOM  ACSTENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHHSIMHU, YMEHHUE COBEpIIAaTh OCO3HAHHBIA BHIOOP
Oynymed mnpodeccur U peaqu30BbIBATH COOCTBEHHBIE IKU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHDKEHUH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIIEHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(OpPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJbTYpPhl, TIOHUMAaHWE BIUSHUS
COLMAJIBHO-DKOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHOU U COLIMATIBHOU
Cpellbl, OCO3HaHHUE TII00AIBHOIO XapaKTepa dKOJOTUYECKHUX MPoOIeM, OpUEHTAIUS
Ha TPUMEHEHHE MATEMATHYECKUX 3HAHUW JJisi pelieHusl 3a7ad B 00JacTu
OKPYXarUEl Cpeapl, IUIAHUPOBAHHE IOCTYNKOB M OLUEHKA WX BO3MOXHBIX
MOCJICACTBUH TSI OKPYIKAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OONIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTEMaTUYECKON HayKu Kak cdepbl UYeJIOBEUYECKOW JESITeIbHOCTH, JTAloB €€
pa3BUTHA M 3HAYUMOCTH JUISI DPAa3BUTUS LMBUJIM3ALMU, OBJAJECHUE S3BIKOM
MAaTEMAaTUKH W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHbIE Y4eOHbIe 1eiicCTBUS

ba3oBrble 1oruyeckue aeficTBUA:

BBISBJISITH M XAapaKTEpPU30BaTh CYILICCTBEHHbIE MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpEJENICHNS MOHATHI, YCTAHABIMBATh CYLIECTBEHHBIN NpPU3HAK KJAacCU(HUKALUH,
OCHOBAHUS J1s1 0000LIECHUS U CPaBHEHUSI, KPUTEPUH TPOBOJUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOpPMYyJIHMpPOBaTb U  MpeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIC, EAMHUYHbIC, YACTHBIE U OOLIUE, YCIOBHBIE,

BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IMTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJNIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU IJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

JienaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHI, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbI€ ¥ OT MMPOTUBHOI'0), BEICTpanUBaTh apryMEHTALMIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJIbI;

BBIOMpATh CHOCO0 pelieHns Y4eOHOW 3adadd (CpaBHHUBAThb HECKOJIBKO
BapHAaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXONAIMH ¢ y4&ToM
CaMOCTOSITEJILHO BbIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATECIbCKU HHCTPYMEHT TO3HAHMS,
bopMyIHMpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpPEUYHE,  MPOOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (DOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIIPHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHHE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBJIICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBJICHUSIMH, TTPOIIECCAMH,

CaMOCTOATEITHLHO (OPMYIHPOBATH OOOOIICHHUS M BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO  HAOJIOJNCHMS, HCCICJAOBaHUSA, OICHHWBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BHTHE IIpOIecca, a TakKe BBIABUTATH
MIPEATNOI0KEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanueii:

BBIIBIIATH JACHUIINTHI HMHPOPMALIMK, JAaHHBIX, HCOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U TSI pEIICHUS 3a/1auH;

BBIOMpaTh MHPOPMAINIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATH3UPOBAaTh W HMHTEPHPETHUPOBATh HHGOPMAIIMIO Pa3IUYHBIX BHJIOB U
(dbopM MpeACTaBICHHUS;

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEICTABIATh €€ B pPa3IMUHBIX (Popmax,
WUTFOCTPUPOBATH IPadUUISCKH;

OLICHHUBATH HaAEKHOCTD uHpopManu j3{0) CaMOCTOSITEIBEHO
c(hOpMYIUPOBAHHBIM KPUTCPHUSIM.

KoMMyHuUKaTHBHBIe YHUBepPCAJIbHbIE YUeOHbIe 1elicTBUS

OO1enne:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
[EeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCHbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJYy PEIICHHUS 3aJauH,
KOMMEHTHUPOBATH MMOJYYCHHBIN pe3yIbTarT;

B X0Jie 0OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOMl TEMBI,
mpoOJIeMBl, peIIacMoi 3ajadyd, BBICKA3bIBaTh HJEH, HAIleJSHHBIE Ha TIOHMCK
pEIIeHUs, COIOCTaBIIATh CBOM CYXACHHUS C CYXICHUSIMH APYTUX YYaCTHHKOB
Jiangora, oOHapyXUBaTh pa3linuue M CXOJICTBO TMO3UIIMH, B KOPPEKTHOH (opme
bopMyIHpOBATH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEJICTABIISATh PE3YyJIbTAThl PEIICHUS 3aJa4H, dKCIIEPUMEHTA, WCCIICI0BaHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMarT BBICTYIUIEHHUS C Y4€TOM 3ajaad
MpE3CHTAIMU U OCOOCHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIE YHHBepcaJbHble Y4eOHbIe 1eiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIOCOO pEeIeHUs C
Y4ETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MHGOPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TO3HABATENHbHON  pedJeKcud KaKk  OCO3HAHUS
COBEPIIAEMBIX ACHUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAAECTh
crocobamMu CcaMONPOBEPKU, CAMOKOHTPOJISL TpoIlecca W pe3yibTaTa pEIIeHUs
MaTeMaTHYEeCKOM 3a/1a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUTbH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUSIM, OOBSICHATH MPUIUHBI
JOCTDKEHUSI WIIM HEJIOCTUKEHUSI PE3yIbTaTOB JACSITEIBHOCTH, HAXOJIUTh OLIHOKY,
JIaBaTh OILIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAs AeSITEJIbHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUAYAIBHOU
paboThl mMpU pelieHHH YYeOHBIX 3a7ad, MNPUHUMATh Ieb COBMECTHOU
JeSATENbHOCTH, IJIAHUPOBATh OPraHMU3ALMI0 COBMECTHOW pabOThI, pacrpeaeisTh
BUJIbI pabOT, JOrOBapuBaThCs, OOCYXKIaTh TMPOIECC U Ppe3yabTaT paloThI,
00001aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPyNNOBBIX (opmax paboThl (00Cyx)aeHUs, OOMEH MHEHUI,
«MO3TOBbIE€ IITYpMbl» M HWHBIE), BBIIOJHATH CBOIO 4YacThb paboOThl |
KOOPAUHUPOBATh CBOU JCHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bI, OIICHUBATh
KauyeCcTBO CBOETO BKJAJa B OOMIMN MPOAYKT MO KPUTEPUIM, CPOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUH TIPHU
pEIIeHUH 3324 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKICHUN;

e TPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX IPHU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJIACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IITIOCKOCTEN B IPOCTPAHCTRBE;

e CBOOOJIHO ONEpPUPOBATH TMOHITUSMU, CBS3AHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXAY NPSIMON U
IJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpHU3Ma,
nupamuza, NpsMOYyToJIbHBIN Mapaienenunes, kyo);

e KIacCMPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHUS IS
KJIacCH(UKAIIH;

e CBOOOJAHO oONEpUpPOBaTh TOHATUSAMH, CBA3aHHBIMU C  CEUCHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBHITIOJHATH napasuieJbHoOe, HEHTPaJIbHOE u OpPTOTOHATFHOE
MPOCKTUPOBaHKUE (DUTYp HA TUIOCKOCTH, BBIOTHATH M300paxeHus: Guryp
HAa IJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJ] CBEpPXY, COOKY, CHHU3Y;

e BBIYUCIIATH  IUIOMAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
nupamuza), FeOMETPUYECKUX Tell ¢ TpUMEHEHUuEM (HopMyJ;

e CBOOOIHO OMEPUPOBATH MOHATHUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCb M IUIOCKOCTh CHUMMETPUHU
burypor;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B MIPOCTPAHCTBE;

e BBINIOJHATH JACUCTBUS HAJ BEKTOPAMU;

e pemarh 3aJadyd Ha JOKA3aTebCTBO MATEMAaTHYECKUX OTHOIICHUNA U
HAXOXXJIEHUE T'C€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
IpU PEIICHUN MaTeMaTHYeCKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

e TMPUMEHATH TMPOCTEHUIINE MPOTrPpaMMHBIE CpPEACTBA M  DJIECKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay;

e WU3BIIEKATh, MPEOOPa3OBHIBATH W HWHTEPIPETUPOBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QuUrypax, MNpeACTaBICHHYIO Ha
YyepTexkax u pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMpaKTUKE: CpaBHUBATh U
aHATM3UPOBATh PEATLHBIC CUTYAIlMH, MPUMCHSTh M3YYCHHBIC MOHSATHS B
mpolecce TIMOMCKAa PpEeUIeHHsT MaTeMaTH4ecKH  c(hopMyIrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3bIKE TE€OMETPHH,
UCCJIEeI0BATh MOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pemiaTh MPaKTUYECKUe 3aauH,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUICCKUX BEIUYHH;

e HMETh MPEJCTAaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (yHAaAMEHTa pa3BUTHUS TEXHOJIOTUM.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MMOHSATHUAMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBICHATH CIIOCOObI
MOy YEHUS;

ONEPUPOBATH MOHITUSMHU, CBSI3aHHBIMU C TE€JIAMU BPAILCHUS: LIWJIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Teia BpamleHus (UWIMHAP, KOHYC, cdepa U 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHUSI TEJl BPAILICHUS;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJI0KEHUE CPephl U MIOCKOCTH;
BBIYUCIISITh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpallCHUS,
O00BEMBI U MIIOMIAM TMOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalleHHUS,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (DOpMYIT;

CBOOOJTHO OIEPUPOBATH TMOHSTHIMH, CBSI3aHHBIMH C KOMOWHAIMSMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHUCAHHBIM B cepy U
ONMMCAHHBIA OKOJO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpallCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY TUIONIAIIMH TTOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakath u3ydyaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPALLICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHSATH OINEpAllUK HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAMHAT;
pelaTb reOMETPUYECKHE 3a/1a4l Ha BBIUYMCIIECHUE YTJIOB MEXKIY MPSMBIMU
U IUJIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHUNA OT TOYKM [0 IUIOCKOCTH, B
LIE€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/a MPU PELICHNH;
CBOOOJTHO ONEPUPOBATH TMOHATHUSIMHU, CBSI3AHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBITIOIHATh M300paXeHUsI MHOTOIPAHHUKOB UM TENl BpAILCHUS MpU
[apaJUIe]IbHOM  [EPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, PU MTOBOPOTE BOKPYT MPSIMOIL, mpeoOpazoBanus mo00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlCHHS: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUCHHS KOHYca (MapaJuieIbHbIe
OCHOBAHMIO U MPOXOJSAIIME YePE3 BEPIINHY ), CEUCHUS 11apa;
HCIIOJIB30BaTh METOABl TOCTPOCHHS CEUYECHHI: METOJA CJIEAOB, METOJ
BHYTPEHHETO IPOEKTHUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JI0Ka3bIBATh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpUYecKkre (aKThl Il pelIeHUs] CTEPEOMETPUUYECKUX
3a7a4, MOPEANOJAralollnX HECKOJbKO IIaroB PEIIEHUs, €CJIU YCIOBUS
IIPUMCHEHHUS 3a/1aHbI B IBHOW U HESIBHOK (hopMme;

peliaTte 3aJa4d Ha JI0Ka3aTeJbCTBO MAaTEMaTHYECKUX OTHOIIEHUM U
HaXO0X/JICHUE T€OMETPUUECKUX BEJIUYNH;

MPUMEHATH MPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHHKAIIUOHHBIE
CHUCTEMBI IPU PEIICHUHN CTEPEOMETPUUYECKHX 3a/1a4;

NPUMEHSATh  IOJIYYCHHbIE  3HAHUA  HA  MPAKTUKE:.  CpPaBHUBAT,
aQHAJIU3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIMH, IPUMEHSITh U3YUCHHBIC
MOHSATHUSA, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA PELICHUS
MaTeMaThdecku  CHOpPMYyJTUpPOBAaHHOW  MPOOJIEMBI,  MOACIUPOBATH
peAIbHBIE CUTyallMd Ha SI3bIKE T€OMETPHUH, HMCCIEAOBATH MOCTPOCHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TIOHATHH UM TEOPEM,
ammaparta anreOpbl, pemaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAaXO0XXJAECHUEM I€OMETPUYECKHUX BEITUYMH;

MMETh TIpEACTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS I'€OMETPUH Kak
COCTaBHOM 4YacTu (pyH/IaMeHTa pa3BUTHUS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NPOrpamMmblI Bcero Kontpoanupt Tpakrieckue o0pa3oBaTe/bHbIE
e padoThbI padoThbI pecypen
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHOe pacnionoxeHue npsMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g 0
IIPOCTPAHCTBE
4 HepneH;[miynﬂpHOCTb MPSIMBIX U ’5 0
IUIOCKOCTEHN B MPOCTPAHCTBE
VYTIIBL ¥ pacCTOSHUSA 16 1
MHororpaHHuKu 7
BexkTops! B IpocTpaHcTBE 12 0 1
g HOBTOPGHI/IC, 000011IeHNE U CHCTEMATHU3ALIM 5 i
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 1




11 KJIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
Ne i/ f;;?;:jf;::me PAsIEOB HTeM Beero KoHTpoabHbI IIpakTnueckue f)lg;g);:::;al::;bﬂue
e padoThbI padoThI pecypeni
1 AHanuTuyeckas reoOMeTpus 15 1
) [ToBTOpEHHE, 0606HI€HI:IC " 15 |
cHUCTeMaTH3aIus 3HAaHU I
O0bEéM MHOTOrpaHHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany noBepXHOCTU U OOBEMBI 9 1 1
KPYTJBIX TEJ
6 JBmxeHus 5 0
. [ToBTOpEHME, 0606meHlxvle " 17 )
cUCTeMaTu3aIus 3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 1







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckune
padoThbI

Jlara
U3YyYeHH
|

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

OcHoBHbIe TpaBuiia H300paKeHUs Ha
PHUCYHKE IJIOCKOCTH, MapaieIbHbBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpeOMETPHH: TOUKA, IpsiMas,
TUIOCKOCTH, MPOCTPaHCTBO. OCHOBHBIE
NpaBujIa N300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[MousTHSA: TIepeceKaroIIuecs MI0CKOCTH,
MIEPECEKAIOIINECS TIPsIMasi U TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

[MousTHA: TIEepeceKaroIIuecs I0CKOCTH,
MepECeKAIOIINECs MPSIMasi U TIOCKOCTh;
HOJYIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 0ObEKTOB

MHororpaHHUKH, U300paKEHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOINUX O0OBEKTOB

AKCHOMEI CTCPCOMETPUHU U IICPBLIC




CIICACTBHA U3 HUX

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC
CJICACTBUA U3 HUX

AXCHOMEI CTEPCOMETPHHU U IICPBLIC
CICACTBHA U3 HUX. Crioco05b1 3aJaHusA
MMpsAMBIX U MJIOCKOCTEH B MMPOCTPAHCTBC.
O0o3HaueHus MMPpAMBIX U IUIOCKOCTEH

10

N3o0pakeHune ceueHunii mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pé€6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpanimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

11

N3o06paxenue ceueHni nupamuibl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpPe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

12

N300paxenune ceueHnil nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
p€6pa. U3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEM. PackpammmBanme
ITOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMHU

13

N300paxenue ceueHnil nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
p€6pa. U3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanme
MMOCTPOEHHBIX CEUEHUN Pa3HBIMU I[BETAMHU

14

Merton cnenoB i HOCTPOCHUS CEUECHUM




15

Mertoz cieoB Uit HOCTPOSHUS CEUEHU.
CaoiicTBa niepece4eHnii IpsIMbIX U
IJIOCKOCTER

16

Mertoa cneoB Ajisi MOCTPOEHUS CEYEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIIUCH 11aroB
IIOCTPOEHUSA

18

[TocTpoeHue ceueHuii B mupamu/e, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTeKeH U 3aIluch I1aroB
MOCTPOCHHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pédpax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
IIPONOPLUOHANIBHBIX oTpe3kax. [logobOue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pa3Butus




IJIaHUMETPHUU U CTCPCOMCTPUN

23

KonrponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronmecs
npsimbie. [Ipu3Haku cKpemuBaromuxcs
npsmbix. [lapannenbHele npsiMbie B
MIPOCTPAHCTBE

25

Teopema 0 CyleCTBOBAaHUU U
€IMHCTBEHHOCTHU MPSIMOI NapajuieIbHON
JAHHOU MPAMOM, IPOXOASAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JiexkKalllel Ha TaHHOM
npsMoii. Jlemma o mepeceyeHun
MapajuIeNbHBIX IPSIMBIX IJIOCKOCTHIO

26

[TapannensHOCTh TpexX MpsAMbIX. Teopema o
TpEX mapasuieabHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS TPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapaJLICILHOTO
npoekTupoBanus. M300pakeHne pasHbIX
¢buryp B napauienbHON IpOeKIUn

28

[lenTpanbHas npoeKusa. YTOI C
COHAIPABJICHHBIMUA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

29

3amayn Ha JOKA3aTEILCTBO U
HCCIIeJ0OBaHNE, CBSI3aHHBIE C
PaCIIOJIOKEHUEM TMIPSIMBIX B IPOCTPAHCTBE

30

IlonsTus: napajijieJIbHOCTb HpHMOﬁ u




IUIOCKOCTH B mpocTpaHcTse. [Tpu3nak
[IapaJUIEIbHOCTH IPSMOU U IIJIOCKOCTH.
CaoiicTBa napamienbHOCTH NPSIMON U
IUIOCKOCTH

31

I'eomerpuyeckue 3a1a4y Ha BBIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBA3AaHHBIC C
MapaJUIEIbHOCTBIO MPSAMBIX U IINIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, IPOXOAAILErO Yepes
JAHHYIO IIPSAMYIO Ha 4YEpTEkKe U
[apajuIeJIbHOTO APYrou npsMon. Pacuér
OTHOLIEHUN

33

HapannenLHaﬂ MMPOCKIH:A, IPUMCHCHUC
AJI1 IOCTPOCHUA CEUCHUM KY6a u
mapajICaCrmIicaa. CBolicTBa
napajjiejicnmIic1a 1 Mpru3mMbl

34

[TapannensHbie mmockocTH. [Ipuznaku
MapauIeIbHOCTU JBYX IIOCKOCTEH

35

Teopema o0 mapamienbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIHIGfI
gyepe3 TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CpoiicTBa napamienabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MIPSIMBIX NTEPECEUEHUs
IIpU NMEPCCCUCHNUH ABYX IMapalJICIbHBIX
IJIOCKOCTEN TpEThen

37

CBoiicTBa mapayienbHBIX IOCKOCTEH: 00
OTPC3Kax MapaJlJICJIbHBIX MPAMBIX,




3aKJII0YEHHBIX MCKAY napalyiCJIbHbIMHA
IIJIOCKOCTAMU; O ICPECCUCHUU HpﬁMOfI C
ABYMS TapaJlJICIbHBIMUA INIOCKOCTAMHA

38

[ToBTropenue: Teopema [Iudaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOIBHOTO
napajuiefienumnena

41

Boruncnenue UIMH OTpE3KOB B KyOe U
MIPSAMOYTOJIBHOM IapajuieIenuIe e

42

IlepnieHqUKyIAPHOCTD NPSMOM U
mockocTy. [Ipusnak
NEPIEHIUKYIISIPHOCTH IPSMOH U
IUIOCKOCTH

43

IlepnieH UKy IAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHAUKYISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

44

Teopema o CyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMON, IPOXOAAIIEH
4yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYIJISPHON K INIOCKOCTU

45

IInockoctu n NECPICHAUKYIISIPHBIC UM
IpsAMBbIC B MHOT'OI'PaHHHKAX

46

[110cKOCTH U NEepHeHIUKYISIPHbIE UM
MpsiIMble B MHOTOTPaHHHUKAX

47

[lepneHauKyIsp U HAKJIOHHASA.




ITocTpoeHue neprneHuKyIspa U3 TOUKU Ha
IPSIMYIO

HepHeHI{I/IKyHHp W1 HaKJIOHHAasd.

48 [TocTpoeHue nepneHauKyIsIpa U3 TOUKH HA
PSIMYIO

49 Teopema o TpEX mepneHANKYISAPAX
(npsimast 1 oOpaTHas)

50 Teopema o0 TpEX nmepneHAUKYISAPAX
(mpsimast u oOpaTHas)

51 Yron Mexay CKpeuBarOIUMUCS
MIPSIMBIMU
[Touck nepreHIuKyISIPHBIX MPSIMBIX C

52 MTOMOIIIbIO IEPIICHAUKYJIIPHBIX
IIJIOCKOCTEMN

53 OpTOroHaibHOE MPOCKTUPOBAHUE
[TocTpoenue ceuenunii kyba, IpU3MBI,

54 MPaBWIHLHON MTUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIINH
[TocTpoenue ceuenunii Kyba, IpU3MBI,

55 MPaBWIHLHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJIBLHOMN MPOEKIINHU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHTEJBHO IIOCKOCTH. I1nockoctn
CUMMETPHUI B MHOTOTPAaHHUKAX

57 [Ipu3Hak nepneHauKyJIAPHOCTH IPSIMOU U
MJIOCKOCTH KakK CIIEJICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOHHI/II\/'I OT TOYKH JO IINTIOCKOCTH




59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH JO IJIOCKOCTH

60

CriocoObl OIYCTUTh NEPIEHANUKYJISAPBIL:
CUMMETpPHU, CABUT TOYKHU I10
MapajuIeJIbHON IPAMOU

61

CnBur no HenapasuieJIbHON MPSMOH,
WU3MEHEHHUE PACCTOSIHUMA

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMBIX U TIIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHME: Yyroy Mexay NpsSMbBIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy Mex Iy
CKpCHIMBAIOIIUMHUCS IIPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckne METObI BBIYUCICHUS
yrIJjla MKy NPsSIMBIMUA B MHOIOTPaHHUKAX

66

JByrpanHsbIil yroa. CBOMCTBO JIMHEHHBIX
YTIIOB ABYTPAHHOIO yria

67

[Tepnienaukymnsipubie maockoctu. CBOMCTBA
B3aMMHO MEPIIEHINKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEM; TeOpeMa 0 NpsAMOn
[IepeceyeHus JIByX INIOCKOCTEH
NEPIEHINKYJIAPHBIX TPEThEH MI0CKOCTH

69

[IpssmoyronbHBIN Napaienenunes; Kyo;




U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOTO
napajulieenue1a

70

TeopeMa 0 JuaroHaljiyu npsiMmoyroJibHOTO
napajjieacnuiicqa u CJICACTBUC U3 Hee

71

CTepeOMeTpI/I‘{eCKI/Ie " IIPUKIIaTHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napaJuleNbHbIe MIIOCKOCTH B CTAaHJAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapaienbHbIX IUIOCKOCTEHN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEX/1y CKPEIMBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaIUSIX

74

Paccrosinue OT TOUKH 10 TNIOCKOCTH,
paccTosiHue OT IPSIMOM 10 INIOCKOCTH

75

Beluncnenue paccTosSsHUN MEXKILY
CKPELIUBAIOIIUMUCS IIPSIMBIMU C
IIOMOILBIO TIEPIIEHAUKYJIIPHON TUIOCKOCTH

76

TpéxrpanHslii yroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yria

77

DeMeHTHI ChepUyecKoil reOMEeTpUH:
reojie3nYecKue JIMHUU Ha 3emiie

78

Kontpoinbnast padota "Yriibl u
paccrosHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHUK




U €70 DIIEMEHTHI"

[Tupamuna. Bunsl nupamua. [lpasunsHas

80 1 0 0
nupamMua

21 [Tpusma. [IpsiMas u HaKIOHHAS IPU3MBIL. 1 0 0
[IpaBuibHas mpusma

%) [IpsiMoit napasenenunen, 1 0 0
MPSIMOYTOJIbHBIN Mapasienenumnen, Kyo

23 BIzIHyKJH)Ie MHoOrorpaHHuku. Teopema 1 0 0
Diinepa
Beinykiibie MHOrorpanHuku. Teopema

84 Olinepa. [IpaBunpHbIE U NOTYNIPAaBUIbHBIE 1 0 0
MHOTOTPaHHUKHU

85 KonrponsHas padora "MHororpaHHUKH" 1 1 0

26 [TonsiTre BeKTOpa Ha MJIIOCKOCTH U B 1 0 0
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 0 0

88 Paznocth BekTOpOB 1 0 0

89 IIpaBuio nmapasienenumnena 1 0 0

90 YMHOKEHHE BEKTOpa Ha YUCJIIO 1 0 0
Pasnoxxenue BekTopa o 0azucy Tpéx

91 BEKTOPOB, HE JIEKAIIUX B OJHOMN 1 0 0
TJIOCKOCTH

92 CkansipHoe pou3Be/IeHre 1 0 0

93 Brruncnenue yria Mex;1y BEKTOpaMu B 1 0 0
IIPOCTPAHCTBE

94 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 0

95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 1




96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1 0 0
97 IIpocreiiue 3aaa4u ¢ BEKTOpaMHU 1 0 0
98 O06001IeHEe ¥ cucTeMaTH3alus 3HaHUH 1 0 0
99 O060011eHre U cucTeMaTu3alus 3HaHUH 1 0 0
100 HToroBast KOHTpOJIbHASA padoTa 1 1 0
101 HTorosasi KOHTpoJbHAsA paboTa 1 1 0
102 O06001IeHEe ¥ cucTeMaTh3alus 3HaHUH 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 102 6 |

[NPOT'PAMME




11 KJIACC

KoaunuyectBo yacos I DJIEeKTPOHHbIE
ara
nugposbie
Nen/m | Tema ypoka Konrtpoasnsbie | IIpakTuyeckue | H3YUeHH
Bcero o0pa3oBaTejibHbIE
padoThI padoThbI A
pecypcsbl

| [ToBTOpenue Temol "KoopauHaTel BEKTOpa | 0 0

Ha IJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue temsl "CkansipHoe | 0 0

IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue TeMbl "Boruncnenue yria | 0 0

MEX/1y BEKTOpaMu B IPOCTpaHCcTBE"
4 IToBTOpEHME TEMBI "Y paBHEHHE NIPSIMOH, ] 0 0

MPOXOASIIEH uepe3 1Be TOUKU"
5 VYpaBHEHHUE MJIOCKOCTH, HOPMaJb, | 0 0

ypaBHEHUE TJIOCKOCTH B OTpE3Kax
6 VYpaBHEHHE MIIOCKOCTH, HOPMaJlb, | 0 0

YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1 0 0
2 JInneliHble HEPABEHCTBA, JINHEWHOE 1 0 0

IIPOrpaMMUpPOBAHNE
9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1 0 0

IIPOrpaMMHUPOBAHUE
10 AHanuTUYeCKHe METObI pacyéTa yria | 0 0

MEXy NPSMBIMUA B MHOT'OTPaHHUKAX
1 AHanmuTUYEeCKHe METObI pacyéTa yria | 0 0

MEXKy INIOCKOCTSIMUA B MHOT'OTPaHHUKAX




®opMya pacCTOSHUA OT TOYKH 10

12 IUIOCKOCTH B KOOPJIMHATaX

13 HaxoxnaeHue paccTossHui OT TOYKHU 10
IUIOCKOCTH B KyOe

14 HaxoxneHue paccTosHUM OT TOUKU 10
IUIOCKOCTH B NPaBUJILHON MHpaMuJie

15 KonTponbhas pabota "Ananuruyeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKH

17 CeueHust MHOTOI'PaHHUKOB: METO/ CJIEJIOB
CedeHuss MHOTOTPaHHUKOB: CTaHIApTHbIE

18 IUIOCKOCTH, MEPEeCeUeHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsMbIE U INIOCKOCTH:
napajJiesibHble CeUeHUS

20 [TapanienbHble NPsIMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapanienbHble NPsIMbIE U TUIOCKOCTH:

21 YIJIbI MEXKTY CKPEIIMBAIOIIUMHUCS
MIPSIMBIMH
[leprieHAUKyIApHBIC IPSMBIE U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYIJISIPHBIX IUIOCKOCTEN U
MPSIMBIX, CAMMETPUH MHOTOTPAaHHUKOB
[leprien MKy IApHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX

NEePIEHAUKYIIPAX




24

[lepnienquKynsipHbIC MPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OIPAaHHHUKAX

25

[ToBTOpEHMeE: mIomaaH
MHOTOYTOJIEHUKOB, ()OPMYIIBI JIJIs
Iomaaen, cCooopaxeHust moa00us

26

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
ionaaen, cooopaxeHus moaoous

27

[ToBTOpEHMeE: momagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIJIS
101 eH, COOOpaKeHHsI TIOT0OMS

28

[Imomaau ceyeHnii MHOTOTPaHHHUKOB:
TIJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEeHUs MO00us

29

[Inomany ce4eHnii MHOTOIPAHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MO00us

30

Konrponsnas pabdora "[loBTopenue:
MHOTOTPAaHHHUKH, CEYCHUS
MHOTOTpaHHUKOB"

31

O06BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaiesenunena

32

3amaun 06 yABOEGHUH Ky0a, 0 KBaJpaType
Ky0a; O TpUCEKIIUH yTia

33

CrepeoMeTpHyecKHe 3a/1a4H, CBSI3aHHBIC C
00BEMOM TIPSMOYTOJIHHOTO
napauiesienumnea




34

[IpuknagHeie 3a1a4n, CB3aHHBIE C
BBIYHCIICHHEM 00bEMa IPSIMOYTOJIBHOTO
napajuiesenumena

35

O0BEM npsIMOit TPU3MBI

36

CrepeoMeTpUyeCcKre 3aJa4l, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB MIPSIMON TTPU3MBI

37

[Tpuknagneie 3a1a4n, CBI3aHHBIE C
00BEMOM TIPSAMOI TPU3MBI

38

Brruucnenue o0EMOB T € TOMOIIBIO
onpenenéHHoro uHTerpaia. OobéM
HAaKJIOHHOM MPU3MBI

39

Brruucnenue 065EMOB TeIl C TOMOIIBIO
ornpenenéHHoro uarerpana. O0bEm
mUupaMuabl

40

dopmyna 06béMa nupamuibl. OTHOIIEHUE
00BbEMOB MUPaMUJ C OOILIUM YTIIOM

41

dopmyna 00béMa nmupamuibl. OTHOIIEHHE
00BEMOB MUPaMUJ ¢ OOLTUM YTIIOM

42

CrepeoMeTpHyecKHe 3a/1a4H, CBSI3aHHBIC C
00bEMaMU HaKJIOHHOM TTPHU3MBI

43

CrepeomeTpudeckre 3a/1auu, CBI3aHHbIE C
o0BbEMaMK MUPaMH/IbI

44

[Tpuknanueie 3ana4un mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEEMOM HAKJIOHHON
MIPU3MBI

45

[Tpuknanueie 3ana4yn mo Teme "OObEMBI
Ten", CBs3aHHbIE ¢ 00BEMOM MUPaAMUIBI




[Tpumenenne o0bEMOB. Brruncienne

46 paccTOsTHUS JI0 IIIOCKOCTH

47 KonTponbnas pabota "O0béM
MHOTOrpaHHUKa"
HunuHapuyeckas MOBEPXHOCTb,

48 oOpa3yromue MUITHHIPHIECKOM
MOBEPXHOCTHU

49 Humnaap. [psmoit KpyroBoil HUIUHID.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3yroiire
KOHHYECKOH MoBepxHOocTH. KoHyC

51 CeueHue KOHyca IIOCKOCTHIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

57 Yceuénnslii konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH KOHYyCa

54 [Tmomaae 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aa4u Ha

55 JIOKa3aTeIbCTBO U BEIYHCIICHHE,
MMOCTPOCHUEM CEUEHUN UITUHAPA, KOHyCa
CrepeomeTpuueckue 3aa4u Ha

56 JI0Ka3aTEJIbCTBO M BEIYUCIICHHUE,
MMOCTPOCHUEM CEUEHUN MUIUHAPA, KOHyCa

57 [IpuknanHeie 3a1a4u, CBsI3aHHBIC C

MUIMHAPOM




58

HpI/IKHaI[HBIe 3aJa4yu, CBA3aHHBIC C
MUIMHAPOM

59

Codepa u map

60

[lepeceuenue cdepsl u mapa c
wiockocThio. Kacanue mapa u chepsl
IJIOCKOCTHIO. By v n300paxkenue mapa

61

[epeceuenue cheps U mapa ¢
iockocThio. Kacanue mapa u cepbl
TUIOCKOCTBIO. By u m300pakeHune mapa

62

VYpasuenue ceprl. [Lnomans chepst u eé
yacTeu

63

Cummerpus chepsl u mapa

64

CrepeomeTpHuyeckue 3a1aun Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MIOCTPOCHUEM UX CEYEHHMH MIIOCKOCTBIO

65

CrepeoMeTpuuecKue 3aa4uu Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO CEepot U Mapom,
MMOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

66

[TpuknamHbie 3a7a9u, CBSI3aHHBIE CO
cthepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYUCIICHUS B 0pr>KHOCTI/I, CTaHHapTHble
ogo0ust

68

Pazauunnie KOM6I/IHaIII/II/I TCJI BpalliICHUSA U
MHOTI'OrpaHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH




BpaiieHus"

70

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O06bem mumHapa. Teopema 06 00bEME
MPSAMOTO LHWJIUHIpA

73

Brrunciaenue 00bEMOB TE ¢ TOMOIIBIO
onpenenéHHoro uTerpaita. Oobém
KOHyca

74

ITnowaau OOKOBOU U MOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUyecKHe 3a/1auu, CBsI3aHHbIE C
BbIUUCIIEHEM 00BEMOB IIMITUHIPA,
KOHyca

76

[Tpuknagueie 3agaun mo Teme "OO0bEMBI U
IJI0IaAu oBepXHOCTEN Temn"

77

O0BEM mapa 1 IIapoBOTO CEKTOPA.
Teopema 06 06bEme mrapa. [Tnomans
cdeprr. CTepeoMeTpuyIecKIe 3a1a4H,
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W

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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EI'D o maTemaruke.
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