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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsSETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIE€HHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHM, IPH JO0KA3aTeJIbCTBE TEOPEM M ITOCTPOCHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yaeOHOTo Kypcea «I'eomerpus» Ha yrmyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U AEHCTBUM, ClIEUU(PUYHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMAaTHYECKUX MOJEINSAX, MO3BOJIAIOIIMX OMMUCHIBaTh M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIECHMs], YMEHUS UX IPUMEHSTh, TIPOBOJUTH JOKA3aTEIbHbIE PACCYKIECHUS B X0J1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00OCHOBAaHHUY MaTEeMaTHUYECKUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETpPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEAOBAHUS TOCTPOCHHBIX MOJCIEH,
WHTEPHPETALNHN [TOITYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
(GopMUpOBaHHE JIOTUYECKUX YMEHUH  paclpeiensercs He TOJIbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHeCs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHLINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30BaTeNbHBIX MpOrpaMM, OOECHeunuTh YIIIyOJIEHHOE
U3y4EHHE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHOoro rpenMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelIMBaromuyecs npsmble. [Ipu3Hakum CKpemumBaromumxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M INIOCKOCTH, TeopemMa O IIPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriyia. CBOMCTBA INIOCKHUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenumenr, TpsSAMOYTOJIbHBIN MTapaJIEICUNE] U €T0 cBoKcTBA. KpaTyaimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbpHas nupaMuja, NpaBUibHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IIPU3Ma W MpaBUWJIbHASA NHUPAMUJA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Beruucinenre 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaid, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMM BEKTOpa WU
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa U mapoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KoopAMHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. PasnoxeHune BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBII METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXIaHCKOrOo  oOmiectBa  (BBIOOPBI, ONMpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOILJIOMY M HACTOSAILIEMY POCCHHCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIr0 Hapoja, cpopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil mnpodeccuu U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYEeCKUX 3HAHWW ISl pelIeHus] 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOH MPAKTUKH, TOHUMAHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXIYy MOHATUSAMH, (POpMyIUpPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOJBI C HCIOJBb30BAaHUEM 3aKOHOB JIOTUKU, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 0OBEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTaBIIAThL CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSTEIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4H, BRIOUPATh CIIOCO0 PEIICHUS C
y4E€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPIIIAEMbIX JEUCTBUI ¥ MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUAM, OOBICHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAMBUIYaTLHON
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYIHPOBAHHBIM  yYaCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJICACTBUSA U3 HUX MPHU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHITOIHIATH H300paskeHus GUryp Ha
MJIOCKOCTH;

e CTPOUTH CEUYECHUS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBINOIHAThH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEMaTHYECKUX OTHOIICHUWA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YUYCHHbIC MOHATUSA B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH M TEopeM, ammapara ajreOpbl, pelarb MPaKTUYECKUE 3a/1ayd,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJITHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IWJIHHIAPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOIYYECHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHAIMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeJCTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSAMU, BEIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEJ BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJienbHO U NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHYca (MapauielbHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHE (PAKThl JJISI PEIICHUS CTEPEOMETPUUCCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOpEMBI, CBOMCTBA B IMPOILECCE IOMCKA PEIICHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATUYECKOE INTAHUPOBAHUWE HA 2024 — 2025 yu.r.
yunteab MmatemMaTuku [losiomomnoBa Esnena Osierosna

10 KITACC «b»
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
n/n NPOrpaMMmbl Bcero Konrponburie  Ilpaxtirieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 Bseznenue B ctepeoMeTpuro 23 1
) B3auMHoe pacnosioxkeHue nNpsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD NPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBl ¥ pacCcTOSHUSA 16 1
MHororpanHuk# 7 1
BexkTops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKast TEOMETPUS 15 1
) [ToBTOpeHME, 0606meHPUIe " L5 |
CHUCTEMaTHU3aIlUs 3HAHUH
O6bEéM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpEHwME, 0606meH1iIe " 17 )
CUCTEMaTH3aIUs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







INOYPOUYHOE INIVTAHUPOBAHMUME HA 2024 — 2025 yu.r.

yunteab MmatemMaTuku [losiomomnoBa Esnena Osierosna

10 KJIACC «b»

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsTHSA cTepeoOMEeTprH: TOUKA, TIpsIMas,
IIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIS
IpaBuUJia U300paKeHMs Ha PUCYHKE
IJIOCKOCTH, MapaUICIIBHBIX NPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJIYITPOCTPAHCTBO

[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

MHororpaHHUKH, H300paxeHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX O0OBEKTOB

MHororpaHHUKH, H300paxeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NEPBHIE
cnenctBus U3 HuX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHne cedeHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJTy4YEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHue nepecedeHms
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUI
Pa3HBIMH LIBETAMU

13

N300paxeHune cedeHuit nmupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHms




IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUI
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

MerTon ciie1oB 1Sl IOCTPOSHUS CEUeHUH.
CBoiicTBa niepecevyeHuil MPsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIlUCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

20

[TocTpoenue ceyenwnii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeﬁ " 3aI1MCh 1aroB
TIOCTPOCHHSI




21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmHOe pacnoniokeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemrBaroumxcs
npsimbix. [lapanenbHble npsmMbie B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TPSIMOM, IPOXOAIICH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAaHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamiensHOCTB TpeX NpsIMbIX. Teopema
0 TpEX MapajuleNbHbIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapaynensHOE MPOEKTUPOBAHUE.
OCHOBHBbIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
¢Gburyp B nmapayuieIbHON TPOSKITUH




28

lentpanbpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJyIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMOU U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTbHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 MPSIMYI0 Ha YepTexe 1
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[TapannenpHas mpoeKUUs, TPUMEHEHUE
JUISI IOCTPOEHUSI CEUeHUH KyOa U
napasienenunena. CBorcTa
napajuiejenunesa u mpu3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NapajuieIbHOCTH IBYX IIOCKOCTEN
Teopema 0 nmapaieIbHOCTH U
€MHCTBEHHOCTH TIOCKOCTH,
MPOXO/SIIEH Yepe3 TOUKy, He




MPUHAJICIKALLYIO TAaHHOU TJIOCKOCTHU U
CIIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEM TpeThben

37

CBolicTBa napauiesIbHbIX JTIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JBYMSI TTapaJIETbHBIMU TIOCKOCTSIMHU

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

41

42

43

Brruucnenue yMH 0Tpe3KOB B KyOe U
IPSIMOYTOJILHOM Mapajuieenuree

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYIIIPHOCTH IIPSIMOM U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

4 yepe3 TOUKY IPOCTPAHCTBA U
HEePHIEHIUKYIIAPHOM K MJIOCKOCTH

45 [TnockocTH U MepHeHANKYISIPHBIC UM
npsIMbIe B MHOTOI'paHHHKaX

46 [TnockocT U nepreHANKyIIpHbIE UM
npsIMbIe B MHOTOIpaHHHUKAX
[TepnieHAMKYIIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO
[eprienauKyAp 1 HAKIOHHAS.

48 [TocTpoeHue nepneHAuKyIspa U3 TOUKU
Ha MPSIMYIO

49 TeopeMa o TpEX nepHeHANKYIApax
(mpsimast U oOpartHas)

50 Teopema o TpEx nmeprneHAuKyIsIpax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpenBaromuMUCs
PSIMBIMH
[Touck neprneHaAuKyYISIPHBIX MPSIMBIX C

52 MOMOIIBIO TIEPTICHTUK YIS PHBIX
IUIOCKOCTER

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[Toctpoenue ceueHuit Kyoa, mIpU3MBL,

54 NPaBUIBHOMN MUPAMUIBI C TOMOILBIO

opTor OHaJIBLHOM MMpOCKINU




55

[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBIIBHOIN MUPAMHIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO I10cKOCTH. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

61

Crioco0Ob!l OIyCTUTh MEPIIEHAUKYIISAPHIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTponsnas padora "B3aumHoe
PacrojoKeHue NPSIMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: yroy Mexay NpsSMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIYMCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

[leprieHAMKYISIpHBIE TIJIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYISPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepecedeHus IByX MI0CKOCTe
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

[TpsMoyronbHbIM napamienenunes; Kyo;
U3MEpPEHUs], CBOICTBA IPSIMOYTOJIBHOTO
napaJsenenuneaa

70

TeopeMa 0 nMaroHany NpsAMOYTOJIbHOTO
napaielienunesa u clecTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U MPUKITaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHIMBArOIHUECH
MpsAMbIC, ITaPAJJICIIBHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa apaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIMBAIOIHNUXCA NPAMBIX, paCCTOAHUC
MCKAY CKPCUIMBAOIIUMHACA IPAMBIMUA B
MMPOCTBIX CUTYyalIUAX




74

Paccrosaue oT ToukH J0 IIIIOCKOCTH,
pacCcTodHuE OT HpﬂMOfI J0 IINIOCKOCTH

75

Bpluncienue paccTosHUN MEXKY
CKPELIUBAIOIIMMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

76

77

78

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXIPAHHOTIO yIJla

DneMeHTHI chepuuecKoil reOMEeTpUU:
reoJIe3nYeCcKue IMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

79

80

81

Cucremaru3anus 3HaHHUH
"MHOTOrpaHHHUK 1 €ro 3J1eMeHTHI"

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npuszma

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN Mapajienenumnen, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brimykiieie MHOrorpanauku. Teopema

Oiinepa. IIpaBunpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPAHHUKHU

85

KonTtponbnas pabora "MHuororpanHuku"




26 [lonsiTHE BEKTOpa Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOXKEHHE BEKTOpa Ha YUCIIO0 1
Paznoxenne BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JICIKAITUX B OJTHOMN 1
IJIOCKOCTH
92 CkansipHo€ NpoU3BEICHUE 1
93 Boruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiinue 3an1auu ¢ BEKTOpamMu 1
95 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1
96 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 1
97 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1
98 O00011eHne U cCUCTEMaTU3ALNS 3HAHUI 1
99 O06o0011eHre U cucTeMaTU3alus 3HaHUN 1
100 Wrorosas koHTposibHas paboTa 1
101 HToroBas KOHTpoOJIbHAsA paboTa 1
102 O0001eHne 1 cucTeEMaTU3aINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpA Ha IJIOCKOCTH U B 1
npocTtpaHncTae”
) [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIpOCTpaHcTBe"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
MIPOXOJISIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, |
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
7 BekropHoe npoussenenue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE |
MporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE |
MpOrpaMMHUPOBAHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXIY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTUYECKHE METOIBI pacyéTa yria |

MCXKAY MIIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOpAMHATaX

13 Haxonenue paccTosHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B NIPaBWJILHOM MUpaMuJIe

15 KonTtponpHas pabora "AHanutudeckas
reomerpus"

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CedeHuss MHOTOI'PaHHUKOB: METOJ
CJIeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE IUIOCKOCTH, IIEPECEUCHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapamienpHble IPSIMBIE U TUIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble NpsiMbIE U TIOCKOCTH:

21 YTIIbI MEXKY CKPELIMBAIOIIUMUCS
PSIMBIMH
[lepnieHquKyngpHbIE TPSIMbIE U

” IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIIpax

24

[IepnieHauKyIsApHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

[ToBTOpEHUE: MIOIIA U
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
iomiaien, cooopakeHus moaoous

28

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moao0us

29

30

31

[Inomanu ceyeHnit MHOTOrpaHHUKOB:
IUIOLIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
Konrponsnas pabdora "[loBropenue:

MHOI'OI'PAHHUKH, CEYCHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJ[paType Ky0a; 0 TPHCEKIIUU yTiia




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiejenumneia

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
MPU3MBI

37

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM MPU3MBI

Brrunciierne 006EMOB TEJ ¢ TTOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00BEMOB TUPAMU] C
O0IIUM YTIIOM

41

®opmyna o0bEMa NUpaMUIbL.
OTtHomeHne 00BEMOB TTUPAMUTL C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AaHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeomeTpuyuecKkue 3aJ1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue
PacCTOSIHUSA A0 IIIOCKOCTH

47 KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[Imomaae MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXHOCTh, 00pa3yrolue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYyca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

57 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTprueckue 3a1auu Ha

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEUCHUHN HUIINH]IPA,
KOHYCa




56

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 m3o0paskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

[MpuknagHble 3a1a4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US

68 Paznuunbie KOMOMHALIMY TEI BpaIlCHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

7 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TEII ¢ TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHYyca

74 IInomiaau 00KOBOI M MOTHOMU
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC

75 C BBIYMCIIEHUEM 00BbEMOB IIMIIMH]IPA,
KOHyca

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUIOIIAU OBEpXHOCTEH Ten"
O0BEM 1I1apa 1 MapoBOTO CEKTOpa.

77 Teopema 06 06béme miapa. [lnomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, apoBOr0 CETMEHTA U 1IapOBOI0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIAJIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN

79

[TomoGHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomeTpriecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IaIe TOBEPXHOCTEN

80

81

82

83

KonTtponsnast padora "[1nommanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGimune cBoiCTBa IBUKEHUIN

Buael nBukeHnin: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanus monoous. [psimas u
cdepa Ditnepa

84

&5

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bekrops! B
npocTpaHcTse”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmoHsTuit
1 METOJI0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 moHsTHit
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

&9

Ob6o6maromee mosropenue 11 moHsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTHit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

O6o06matomiee moropenue 11 monsTuit
1 MeTo/10B Kypca reomerpun 10—-11
KJIaCCOB, CHUCTeMAaTH3aIlis 3HAHWI1:
"ITnomaay MOBEPXHOCTH U 00 BEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHIt
1 MeTo/10B Kypca reomerpun 10—-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI1:




"TTnommany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Ucropus pa3BuTus CTepeOMETpUH Kak
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTus CTEPEOMETPUU KaK

102 HayKH U €€ poJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOT ni

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eomeTpust; yriayosnenHoe o0ydenue, 10 kinace/ Mepsnsik AL,
Homuposckuii [[.A., [TonsikoB B.M.; nox penakuueii [logonsckoro B.E.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNnbCKU HEHTP

«BEHTAHA-I'PA®»; AxunonepHoe oo0mectBo «M3narensctBo «IIpocsenieHue

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

» Maremaruka. ['eomeTpusi; yrinyoineHHoe ooyuenue, 10 kinacc. Metoauyeckoe
nocooue/ Mepansak A.I'., Homuposckuii [[.A., [TonskoB B.M.; nox penaxuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I11ECTBO

«M3parensctBO «IIpocBenieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






