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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHON HANpaBIEHHOCTH W MPEAMETOB T'yMaHUTAPHOIO IUKIIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OINPOBEPraTb T'MIOTE3bl HEIOCPEICTBEHHO MCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3UUYECKUX 3a/1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaronmxcs Npyu U3y4YeHUH
reOMETpUH, KaK COCTaBjsoUled mnpeaMmeTHoll obOmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOAMMBIX JIs1 YCIEIMIHOTO NMPo(heCCHOHATBHOTO 00pa30BaHMUsl, CBI3AHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputreTHBIMM 33JayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHre NpeaCcTaBiIeHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3iery
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIIOCOOBI pEelIeHUs 33/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBaTh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHUS POJIM AKCHUOMATUKHU MpHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X01€
pelIeHusl CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
(GopMUpOBaHHE MPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBAaHHUY MaTEeMaTHUYECKHUX YTBEPXKJIEHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYalUSX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN TTOTyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEpKATEIBHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKUX YMEHHUH paclpeiensercss He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO U 10 rogam oOyueHus. Coaep:kaHnue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoit padboueit
MPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TMOHATUSIMHA U HaBBIKAMU TIOCTIE0BATEIBHO U MIOCTYMATEIbHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydarolUXCsl, paclIupss U yriayOosss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon Kk M3y4CHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISICT:

co3maTh  ychmoBus i auddepeHuManuu O0OydeHHSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, oOOecrneyuTh yriayOnaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIOIIEeH yueOHoro npeaMera «MareMaTukay;

HOJFOTOBUTh OO0YyYarOUIMXCAd K MPOJOJDKEHUIO H3YyUEHUS MaTeMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuyiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHnnKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yriia. CBOKMCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB JUJIsl TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsSAMOYTOJIbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTrorpaHHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMUIBbL.
[IpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS MUPaMUIa U IPABUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Beruncnenne 3JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBaHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeeNuIe d, CUMMETPUsS NPABWIBHBIX IIPU3M, CHMMETpPHUS IPABUIBHON
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoniokenue cepsl
U TUIOCKOCTH, KacaTellbHas MIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMH/pA, TUPpaMHUIbl U1 KoHyca. O0BEM IIapa W IIapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKkoB. [Ipusma, BmmcaHHas B
MUJINHAP, ONMHMCAaHHas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mIapa ¢
miockocThio. Kacanue mapa u cdepsl MI0CKoCcThiO. [IOHATHE MHOTOrpaHHUKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHus.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCa, IUIOMAAbh cPephl U e€ JacTei.
[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue moaoOus, romortetus. Pemenue 3agad Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAaHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U NIPOXOJIAILIME Yepe3 BEPIINHY), CEYEHU I1apa, METObI TOCTPOEHUS
CEUEHUI: METOJ| CIE€A0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHuA. I[IpsAMoyronmpHas cucrema
KOOpJAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHUss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHHNA, MPOLEAYP
IpakJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakKIaHCKOW WMIEHTUYHOCTH, YBaXKEHUS K
IPOILJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTo Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESITEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOIO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHOMN MPAKTUKK, TOHUMAaHUE MaTeMaTHYECKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. Pa3BUTHUSL LIMBUJIN3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornuyeckue 1eMcTBUA:

BBISIBJIATH M XapaKTEPU30BaATh CYIISCTBEHHBIEC MPU3HAKU MATEMAaTHYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTh U  IPeoOpa3oBLIBATH  CYXKICHUSA.
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO NN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTHI HHPOPMAIMH, JAHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTHHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4yi, DKCIIEPUMEHTA, UCCIEAO0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIATH IJIaH, aITOPUTM PELICHH 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEMCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUsIM, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B IPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS IS
KJIaCCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH MOHATUSMH, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHS]I MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKHUX OTHOIICHUA U
HAXO0KJEHUE TEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha MPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHSTHUS B
mpolecce IOMCKA  pelieHuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBaTh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpakTUYECKHUe 3aJadd,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJITHO OMEPUPOBATH TMOHATHUSIMH, CBS3aHHBIMU C IHJIMHIPUYIECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTEN U 00BbEMaMU
IMOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a4l HA BEIYMCIICHUE YIJIOB MEKYy NPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUs: CEUCHMS LWIMHIIpa
(mapaJuienTbHO U NEPIEHIUKYIISIPHO OCH), CEUCHHS KOHYCa (MapaJlieIbHbIe
OCHOBAHUIO Y IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,
MPUMEHSATh TeOMETpUUYecKre (aKThl JJI PEIICHHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJarallMxX HECKOJIbKO IIaroB pEUICHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HESIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHH W
HAXOXKJEHUE TEOMETPUIECCKUX BEITMYUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUHN CTEPEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTU3UPOBATH
U OLICHWBATh peagbHbIC CHUTYaIllMW, MPUMEHATh H3yUEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYeCKH
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyalluud Ha
S3BIKE TEOMETPUHU, UCCIIEOBATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYCCKUE 3aJ1ayl, CBSI3aHHBICE C HAXOXKICHUEM TE€OMETPHUUICCKUX
BCIINYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax pPa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 1
9 B3aumHoe pacrosnoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTibl 1 paccTosTHUS 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AHanuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrKeHus 5 1
7 [ToBTOpeHuEe, 06001IeHNE 1 17 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIIOCKOCTH, MapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[ToHATHS cTepeomMeTpHun: TOUYKA, IIpsAMasd,
IUIOCKOCTh, MMPOCTPAHCTBO. OCHOBHBIE
IpaBuJia U300paKeHHsI Ha PUCYHKE
TUTOCKOCTH, MapajIebHBIX MPSMBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIIuecs npsMasi v TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

[TonsiTHS: IepeceKaronIrecs MIOCKOCTH,
TIepEeCceKaroIINecs MPsiMasi ¥ TUIOCKOCTH;
MIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIMUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HuX. CocoOsl 3a1anus
IIPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE.
O0603HaueHus NPAMBIX U IIOCKOCTEH

10

N306paxkenue ceueHuit nupamuibl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue MoCTpOCHHBIX CEUCHUN
pa3sHBIMU LIBETaMH

11

N306paxkenune ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TIOCKOCTEH.
PackpammBaHyie NOCTPOSHHBIX CEUEHHH
pa3sHBIMU IIBETaMHU

12

13

N300paxeHune cedeHuit mupamuibl, kyoa
¥ TIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UxX
pEbpa. N3o0paskeHue nepeceueHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMU

N3obpakenue ceueHuil nupamMusl, Kyoa
Y MIPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
pébpa. M3o0pakeHue nepecedeHus




14

HOJY4E€HHBIX IJIOCKOCTEH.
PackpamBanue nocTpoeHHBIX CEUEHUI
pa3HBIMU IIBETaMHU

Merton ciaenoB sl TOCTPOCHUS CEUCHMI

15

Mertopa cieoB Uit HOCTPOCHUS CEUSHHI.
CBolicTBa niepece4eHnil MPSIMbIX U
IUIOCKOCTER

16

17

18

19

20

Merton cieoB Uit HOCTPOCHUS CEUSHHI.
CBolicTBa nepece4eHnii MpsIMbIX U
IUIOCKOCTER

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IarOB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 1IAr0B
[IOCTPOEHUS

[TocTpoenue ceuenuit B mupamuse, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
IIOCTPOEHUS




21

22

23

[ToBTOpenue manumerpun: Teopema o
IPONOPLHUOHATBHBIX 0Tpe3Kkax. [Tomodue
TPEYTOJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUsX Ha
BBIHOCHBIX 4YepTexkax. Micropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHU

KoHTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosiokeHue NpsiMbIX B
npoctpadcTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky cKpemuBaroImxcs
npsaMeix. [lapaniensHble npsmble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMO MapajuleIbHON
JTAHHOM IPSIMOM, NMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKaIEH Ha
JIaHHOM IpsiMOi. JIeMMa o nepeceueHnn
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTH TpeX MpsIMbIX. Teopema
0 TpEX MapaJuleibHbIX NPAMBIX. Teopema
0 CKpEUIMBAIOLINXCS MPSIMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M300paxeHne pa3HbIX
buryp B mapayuieabHON MPOEKIMN




28

29

30

31

32

[lenTpanbHast MpoeKIus. YTOJI ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3aga4m Ha JJOKa3aTeIbCTBO U
HCCIIEJOBAaHHE, CBS3aHHBIC C
PacHOI0KEHHEM NPSIMBIX B
IPOCTPAHCTBE

[TonsiTHs: MapaiaeNnbHOCTh NPSAMON U
IUIOCKOCTH B mpocTpaHcTe. [Ipu3nak
napauIeTbHOCTU MPSIMOU U TNIOCKOCTH.
CBoiicTBa napayyIeIbHOCTH NPAMOU U
IJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4l Ha BBIYHUCIICHUC
" 10Ka3aTcCJIbCTBO, CBA3aHHLIC C
MapayiCJIbHOCTBIO IMIPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBEC

IToctpoenue ceuenust, MPOXOIAIIETO
yepes JaHHYIO MPSIMYIO Ha YepTexe U
NapajuIeIbHOTO APYrou npsamon. Pacyér
OTHOILEHUN

33

[TapannensHas npoeKkuus, IPUMEHEHHE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa U
napaenenunena. CBoncTea
napajuiejaenunesa u mpu3Mbl

34

[TapannensHble m1ockocT. [Ipu3Haku
NapajuIeIbHOCTU JBYX TIOCKOCTEH

35

TeopeMa 0 napayIeNbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE




36

37

38

MIPUHAJICKALLYIO TAHHOM TJIOCKOCTH U
CJIIEJCTBUS U3 HEE

CBolicTBa napauiesIbHBIX INIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECEUCHUS
P TIEPECEUCHUHN JIBYX MMapaLICIbHBIX
MIJIOCKOCTEH TpeThei

CaolicTBa napasuieabHbIX TNIOCKOCTEMN:
00 oTpe3Kax napajelbHbIX MPSIMbIX,
3aKJIFOYEHHBIX MEKIY MapalieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHNUH IPSAMOM ¢
JBYMs apaJlIeNIbHbIMU TIOCKOCTSIMU

[ToBropenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napajuiesenuneia

Brruucnenue aMH OTPE3KOB B KyOe 1
IPSIMOYTOJIBHOM MapajuieenuIe e

42

[lepneHaUKyYISIPHOCTD MPSAMOM U
miockocTH. [Ipru3Hak
NEPNEHAUKYIISIPHOCTH IPSIMOM 1
IUIOCKOCTH

43

[lepneHaUKyYISIPHOCTD MPSAMOM U
miockoctH. [Ipru3Hak
NEPIECHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH




Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOISAILEH

44 Yyepe3 TOUKY IPOCTPAHCTBA U
NEePIEHANKYISPHOH K MIIOCKOCTH

45 [TnockocTy U nepreHANKyIApHbIE UM
IpsIMble B MHOIOI'paHHHUKaX

46 [TnockocTH U epIeHANKYISIPHBIC UM
npsiMble B MHOI'OIpaHHHMKaX
[eprienaAuKyIAp U HAKIOHHAS.

47 [TocTpoenue nepreHIuKynspa U3 TOYKU
Ha MPSIMYIO
[TepnieHAUKYNIAp U HAKIOHHASL.

48 [TocTpoeHne nepreHAuKyIsApa U3 TOUYKU
Ha MPSMYIO

49 Teopema o TpEx nmeprneHAnKyIsIpax
(mpsimast u oOpaTHast)

50 TeopeMa o TpEx nmepneHIUKYISIpax
(mpsimast U oOpartHas)

51 VYron Mexay CKpelBaroIuMuUcs
TPSIMBIMH
[Touck neprneHaAuKyIIpHBIX MPSIMBIX C

52 MIOMOUIbIO NEPIIEHANKYIIAPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOESKTUPOBAHHE
[Toctpoenue ceuenuii kyba, mpU3MBbI,

54 MPaBUILHON MTHUPAMHUJIBI C TTOMOIIBIO

OPTOTOHAJILHOW MPOEKIUU




55

56

57

[TocTpoenue ceueHuit kyoa, MpU3MBI,
IIPABWJIBHOM MUPaMU/IbI C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUI0CKOCTHU. [1mockocT
CUMMETpUI B MHOI'OTpaHHUKAX
[Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU
Y IJIOCKOCTH KakK CIEACTBUE CUMMETPUU

58

59

60

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU J0 INIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
paccTOsHUM OT TOYKHU J0 IUNIOCKOCTH
CniocoObl OnyCTUTh NEPIEHANKYISAPDI:
CUMMETpHUS, CABUT TOYKH I10
napajuieIbHON NpAMOn

61

62

63

64

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

Konrponbnas pabora "B3anmuoe
pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTBe"

[ToBTOpEHME: Yroa MeXay NpsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[loBTOpEHME: Yroa Mexay
CKPELIMBAIOIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE




65

66

I'eomeTpryeckue METOABI BEIYUCIICHHUS
yrila MeXay HpsSIMBIMU B
MHOT'OI'PAaHHHUKAX

JByrpanubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yria

67

IlepnienquKyIsIpHBIE IIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHIUKYIISIPHBIX
MIJIOCKOCTEH

68

[Ipu3Hak nepnesuKyJIsIpHOCTH
IJIOCKOCTEW; TEOpeEMa O MPSMOK
IIEPECEUEHMS IBYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

69

70

71

[IpssmoyroibpHBIN Napauienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumnea

Teopema o 1MaroHanu NPSMOYrOJIbLHOTO
napaJuleIenuIea U CIEACTBUE U3 HEE
CrepeomeTpuuecKue 1 MPUKIIa HbIC

3aaa4u, CBA3aHHBIC CO B3aMMHbBIM
PacCIioJIOKECHUEM NIPSAMBIX U IINIOCKOCTH

72

IToBTOpEHME: CKpEIIMBAIOIINECS
HpS[MI)Ie, napannenLHLIe IIJIOCKOCTHU B
CTaH,I[apTHI)IX MHOFOFpaHHI/IKaX

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPELIUBAIOLIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX




74

75

76

PaccTosiHMe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

Brrunciienre pacCTosiTHUM MEXIY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MOMOIUIBIO EPIIEHANKYISIPHON
IJIOCKOCTH

TpéxrpanHslil yroi, HEpaBeHCTBa IS
TpPEXI'PaHHBIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yria

7

DneMEeHTHI ChEepPUIECKO TeOMETPHUH:
reoJIe3NYEeCKUe JINHUU Ha 3emiie

78

79

Kontponbnas padota "Y1l u
paccrosiHus"

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1eMeHThI"

80

IInpamuia. Bunel nupamun. I[IpaBuneHas
nupamuia

81

82

ITpusma. IIpsiMast 1 HaKJIOHHAS IPU3MBIL.
IIpaBunpHas npuzma

[IpsimMoit napannenenunen,
PSAMOYTOJIbHBIN Mapasienenunes, Kyo

83

Brinykiieie MHOrorpanauku. Teopema
Ditnepa

84

Brinykiibie MHOrOrpannuku. Teopema
Oitnepa. [IpaBunbHbIe U
MOJTyTIpaBUJIbHbIE MHOTOTPAHHUKHU

85

KonTponpHas padora "MHuororpaHHuKT"




86 [ToHsiTHE BEKTOpA Ha IJIOCKOCTH H B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 PazHoCTh BEKTOPOB 1
89 [TpaBumno mapasienenurena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxxenne BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1
TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
96 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
98 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
100 Wrorosast kKoHTpOJbHAS paboTa 1
101 Hrorosast koHTpOIBHAS paboTa 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTunueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue tems! "KoopauHatsl
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTtpaHcTBe"
) [ToBTOpenue tems! "CxkanspHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bpruncienue yria 1
MEXIy BEKTOpPaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEeHHE IPSMOI, 1
MPOXOJSIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
YpaBHEHHE IIOCKOCTH, HOPMaJlb
6 ’ ’ 1
YpaBHEHHUE IJIIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBenenme 1
JInHeHbIE HEPAaBEHCTBA, TMHEUHOE
8 ’ 1
MpOrpaMMHUPOBaHUE
JInHeHbIE HEPAaBEHCTBA, TMHEUHOE
9 ’ 1
MIporpaMMHUpPOBaHUE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEXIy NPSMBIMU B MHOI'OTpaHHUKAX
1 AHaIMTUYECKHE METO/IbI pacyéra yria 1
MEXIY MIIOCKOCTSIMU B MHOTOTpaHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 MJIOCKOCTH B KOOPIMHATAX

13 Haxoxnenue paccTosHUN OT TOYKH 10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosstHUM OT TOUYKHU 710
MJIOCKOCTH B IPABUIJILHOW MUPAMU/IE

15 KoHTposbHas pabota "AHamuTuyeckas
reomerpust"”

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHbIE MIJIOCKOCTH, NTepeceUeHUs
HPSMBIX U IIJIOCKOCTEMN

19 [TapannenbHble NpsAMbIE U IIIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapanienbHbIe IPSIMBIE U TNTIOCKOCTH:
pacu€T OTHOLIECHHI
[TapanienbHble TPsIMbIE U IJIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIUBAIOIIIUMHUCS
PSIMBIMHA
[lepnienauKynsipHBIE IPSMBIE U

99 MJIOCKOCTH: CTaHIAPTHBIE MaphI

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMPAMBIX, CUMMCTPHU MHOT'OI'PAaHHHUKOB




23

24

25

[leprienquKynsgpHbIEC TPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYIISpax
[leprienquKynsgpHbIEC TIPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHKaX

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs
TJI0IAIeH, COOOpaKEHUS 1O 100MS

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

27

28

29

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI JJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100MsT

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
[Tnomany ceyeHuit MHOTOTPAaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS MOT00MS

30

Kontponbnas padota "IloBTOpenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

32

3amaun 06 yaBOoeHUH Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIIUU yriia




33

34

35

CrepeoMeTpUYecKHe 3a/1aull, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napauicicnuicaa

O0BEM IPAMON TPU3MBI

36

37

38

CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHbIC
C BBIYHCIICHHEM 00BbEMOB MPSIMOM
MIPU3MBI

[IpuknagHele 3aa4n, CBSI3aHHbIE C
00BEMOM MIPSAMOI TPU3MBI

Borunicnenue 00bEMOB TEN ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBbI

39

Brrunciaenue 005EMOB TEJ ¢ HOMOIILIO
onpenenéHHoro uuTerpaiga. Oobém
HI/IpaMI/I)II)I

40

41

42

dopmyna 00bEMa MUPaMHIBL.
OTtHOMIeHNEe 00HEMOB MTUPAMUJT C
0o0LINM YTIIOM

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHne 06beMOB MUPAMUJL C
0o0LINM YTIIOM

CrepeomeTpHuyecKHe 3aJauu, CBSI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW TPU3MBI

43

CrepeoMeTpHUECKHE 3a]]a9H, CBA3aHHbBIC
¢ 00bEMaMM MHUPaMHUTBI




[Tpuknagueie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPaAMUJIbI

16 [Tpumenenne 00bEMOB. Brruncienue
paccTosTHUSA JI0 TUIOCKOCTH

47 KonTpomnpHas padora "O0béM
MHOTOTrpaHHHKaA"
[{unuHapuyeckas MOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHIECKON
MOBEPXHOCTHU

49 ummanap. [Ipsamoi KpyroBoW HUIUHAD.
[1nomaas MOBEpXHOCTU HUIMHAPA

50 Konnueckas moBepxHOCTh, 00pasyroiire
KOHHYECKOU noBepxHocTh. Konyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajieIbHON MIOCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 6OKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomMeTprUYECKHE 3a/1a4l HA

55 JI0KAa3aTeNbCTBO U BBIYHMCIICHUE,

IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHyCa




56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM
HpI/IKJIa)]HBIe 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

61

Cdepa u map

[Tepeceuenue chepsl U mapa ¢
wiockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 M300paskeHue mapa

[Iepeceuenue cdepsl u mapa c
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n300paxenue mapa

62

63

VYpasuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 mapa

64

CrepeomeTpryuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIOCKOCTHIO

65

CrepeomMeTprUYECKHE 3a/1a4l HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUEHHUM MIIOCKOCThIO

66

[TpuknamHbIe 3a7a9u, CBSI3aHHBIC CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 TUIOCKOCTH, BBIYHCIICHUS] B OKPY)KHOCTH,
CTaHJapTHBIC TTOI00US

68 Pa3znuynble KOMOMHALIMY TeJl BpallleHus
Y MHOTOTPaHHUKOB

69 3anauu o teme "Tena ¥ MOBEPXHOCTH
BparnieHus"

70 3anauu o teme "Tena U MOBEPXHOCTH
BparnieHus"

71 KoHnTtposbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

7 O0béMm mmuHIpa. Teopema 06 00bEMe
MPSIMOTO ITWJTHH]IPA
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO

73 onpeaenénHoro uarerpaita. O0bpém
KOHyca

74 [Tnomanu 60KOBOH U MOMHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IIMIUHAPA,
KOHYca

76 [Tpuknagueie 3agaun o Teme "OO0bEMBI
Y TUTOIIaAN TOBEPXHOCTEN Ten"
OO0BéM 11apa U MAapOBOTO CEKTOPA.

77 Teopema 06 06béMme tapa. [lnomans

cheprl. CTepeoMeTpHUECKUE 3a/1a4H,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB




78

79

80

nrapa, apoBoro CerMeHTa 1 MIapoBOro
CeKTopa

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOIEHUS
MEXY TIIOIIAISIMHA TOBEPXHOCTEH U
00BbEMaMH MOTO0HBIX TEI

[TotoOHBIC Tea B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
¢ BBIYHCIEHHEM 00BEMOB TEI U
IJIOIIAJEeH TOBEPXHOCTEN

KoHnTtponbhas padota "[lnomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"

81

JIBM>KeHUs MpOCTPaHCTBA.
Otobpaxxenus. [IBUKeHUS U PAaBEHCTBO
¢uryp. O61mue cBoiicTBa IBUKEHUN

82

Buae! nBukeHnil: napaieIbHbIN
MEPEHOC, IEHTPAJIbHAs! CHMMETPHUS,
3epKajbHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

84

[Ipeo6pazoBanust mogodus. [Ipsmas u
cthepa Diinepa

I'eomeTrpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

85

KoHntponbnas padota "BekTops! B
npocTtpaHcTse"




86

O6o06matomee moropenue 11 monsTHi
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"ITapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

88

89

90

91

92

O6o06matomee moropenue 11 moHsTHi
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHUCTEMAaTH3all1s 3HAHWI:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"BexTops! B mpocTpaHcTBe"

Ob6o6maromee noropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromee noropenue 11 noHsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

Ob6o6maromiee noropenue 11 nonstuit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

Ob6o6maromee noropenue 11 nonsTuit
U METO0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsl 3HAHUI:




93

"ITnomaay MoBEpXHOCTH U 00 BEMBI
KpYyIJIbIX Ten"

HtoroBast KoHTpoJIbHAs paboTa

94

95

Wrorosas kKoHTpoJbHAS paboTa

[ToBTOpEeHME, 0000IICHUE 1
CHCTEMAaTHU3alMs 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropust pazBuUTHS CTEPEOMETPUM KAK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUHI

101

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAyKU U €€ pojib B Pa3BUTUHU




COBPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

102
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