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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, POPMHUPYEMOE MPU U3yUYEHUU 00YUaAIOIIIUMHUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JauyaMu Kypca T€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(GopMUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHE  YMEHHUS  BIAJE€Th  OCHOBHBIMM  TIOHATUAMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE 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 MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

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

dbopMUpOBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB M aJITOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00OCHOBAaHMUU MaTEeMAaTHUECKUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPECca K U3YUEHHUIO0 TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
coJiep KaTeNIbHBIM JIMHUAM, HO U 1O rojgaM oOydenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPATHO. TO MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEJCTaBICHUN 00YyYarOIIUXCs, pacIUpss U YIriIyOossis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBJIsAIoNIe yueOHoro npeamera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebGHoro kypca «l['eomerpus» Ha yriayOJaEHHOM YpOBHE
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 M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMbIX. [lapaninensHOCTh IPSAMBIX U IIIOCKOCTEN B IIPOCTPAHCTBE: MapaJLJICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieNbHONW MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMU, yTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CHHYCOB JUJIs1 TPEXTPAHHOTIO YIUIA.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NapaJuIeNeNUIe d, CUMMETPHsS NPABWIBHBIX IIPU3M, CHMMETpHUS IPABUIBHOU
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3lIoKEHUH BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: NMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus 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 TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CErMEHTA.

KoMOuHnanuyu Ten BpamieHuss U MHOTOrpaHHUKOB. [Ipu3ma, BhnucaHHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOManas chepsl U €€ JacTen.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUSI: CEUYEHUS LUIIMHIpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopauHaTHO-BEKTOPHBIN METO/T IPU PEIICHUN T€OMETPUUECKUX 3a/1ad.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LIEHTpaJbHAasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOI.
[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(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKA 00YUYaIOIIEToCs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTHUKOB U POCCUIMCKON MaTeMaTUYECKOM LIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IOBEJEHUS, CBSI3aHHOTO C IPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCyKeHUMN, BOCIIPUUMUYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3710pOBOro U 06e301acHOro 00opasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS pa3BUTHUSL LIMBWIN3AIMH, OBJIAJICHUE SI3bIKOM MaTeMaTUKH U MaTEMaTHUYECKOM
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 M XapPaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHMMATh,  (GOPMYJIUpPOBATh U  IPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

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

JleNlaTh BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh ApryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciieioBare/IbCKHe JAeiiCTBUSA:



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

IPOBOJANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTABIATh €€ B pa3M4HbIX (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
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT !

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
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), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJIbBI MHOTOIPAaHHUKOB (TpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pELIEHNHM MaTEMaTUYECKHX 3a/1ad ITOBBIIMIEHHOTO M BBICOKOIO YpPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBIECHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CUTYallUM Ha SI3bIKE T€OMETPUH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIAHIPUYIECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BPAllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 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
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;
MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
IPUMEHEHUS 33J]aHbl B IBHOM M HESIBHOH (hopMme;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

IPUMEHSTH MMOTYYCHHbBIC 3HAHUS HA MPAKTUKE: CPABHUBATH, AHATU3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI
1 BBeneHue B cTepeoMeTpuio 23 1 https://resh.edu.ru/collection/
B
2 JHIMHOC PACHOTIONCIHHE HPAMBLX B 6 1 https://resh.edu.ru/collection/
MIPOCTPAHCTBE
3 [TapamienpHOCTH IPSIMBIX U IJIOCKOCTEW B 3 https://resh.edu.ru/collection/
MIPOCTPAHCTBE
4 [lepneHUKyYISIPHOCTD MPSAMBIX U o5 https://resh.edu.ru/collection/
IIJIOCKOCTEM B IPOCTPAHCTBE
5 VIIBL H PAcCTOAHUSA 16 1 https://resh.edu.ru/collection/
6 MHOTOrpaHHHKH 7 1 https://resh.edu.ru/collection/
7 BeKTOpHI B IPOCTPAHCTBE 12 https://resh.edu.ru/collection/
8 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3allus 5 ) https://resh.edu.ru/collection/
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne n/mm
NporpamMmbl Bcero KoHTpoatbHbie o0pa3oBaTejibHbIE PeCypChl
padoTshI
1 AHATITHYECKAs TEOMETpHSL 15 1 https://resh.edu.ru/collection/
5 IToBTOpEeHME, 0000IIEHNE 1 15 1 https://resh.edu.ru/collection/
CHCTEMAaTH3alUs 3HAHUH
3 O6BEM MHOTOrPAHHUKA 17 1 https://resh.edu.ru/collection/
4 Tena Bpamenns 24 1 https://resh.edu.ru/collection/
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/collection/
KPYTJBIX TEJ
6 JIBHOKEHHST 5 1 https://resh.edu.ru/collection/
7 [ToBTOpenue, 0600IIEHNE U 17 ) https://resh.edu.ru/collection/
CHCTEMaTH3aINsI 3HAaHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 8


https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/ Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtposabHbie padoTsl

OcHoBHBIE TpaBUIIa N300pAKEHUS HA PUCYHKE
1 IJIOCKOCTH, MApAJIJIENIbHBIX MPSMBIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[ToHsATHS cTepeoMeTpUH: TOUKa, psimas,
IJIOCKOCTh, MpocTpaHCcTBO. OCHOBHBIE NpaBuia
2 M300paKeHUS Ha PUCYHKE IIJIOCKOCTH,
NapajuIeNbHbIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsATHA: epecekarouecs MI0CKOCTH,

3 IIEPECEKAIOIIMECS IPsIMasi ¥ IUIOCKOCTb;
MTOJIYITPOCTPAHCTBO

[TonsATHA: epecekarouecs MI0CKOCTH,

4 [IEPECEKAIOIIMECS PsIMast U IUIOCKOCTb;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
5 MPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKy, U300pakeHUE MPOCTEUIITUX
6 MIPOCTPAHCTBEHHBIX (DPUTYP, HECYILIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMETPHUU U IICPBLIC CIICACTBHA U3

HHUX




AXCUOMBI CTCPCOMCTPHHU U IICPBLIC CIICACTBHA U3
HHUX

AKCHOMEI CTCPCOMCTPHHU U IICPBBIC CIICACTBHA U3
HuX. CriocoObl 3aaHust IPSIMBIX U IJIOCKOCTEH B
npoctpancte. O003HAUCHUS NPSMBIX U
IJIOCKOCTEMN

10

N3o06paxkeHne ceyeHuit mupamMuibl, Kyoa v MpU3MBI,
KOTOpBIE MMPOXOJAT Yepe3 ux péopa. M3obpaxenne
IepeceyeHus! MOIYyUYEHHBIX MIIOCKOCTEH.
PackpammBaHnue oCTPOEHHBIX CEYEHUH pa3HbIMU
LBETaMU

11

N3o006paxkeHne ceyeHuit mupamMuabl, Kyoa v MpU3MBI,
KOTOpBIE MMPOXOJAT Yepe3 ux péopa. M3obpaxenne
repeceyeHus! MOIyYEHHBIX MIIOCKOCTEH.
PackpanimBaHue MoCcTpOEHHBIX CEYEHHUI pa3HbIMU
[[BETaMU

12

N3o06paxkeHne cedyeHuit mupamMuabl, Ky0a v MpU3MBI,
KOTOpBIE TPOXOIT uepe3 ux péopa. Mzobpaxkenue
MepeceyeHMs TOTYyICHHBIX TIOCKOCTEH.
PackpammBanne NoCTpOEHHBIX CEYEHUN pa3HBIMU
IBETAMHN

13

N300paxenune ceuyeHunit nmupamuibl, Kyoa v pU3MBI,
KOTOPBIE TTPOXOIT uepe3 ux péopa. M3zobpaxkenue
nepeceyeHus MOJyYEHHBIX MIIOCKOCTEH.
PackpammiBanne MOCTPOCHHBIX CEYCHUI Pa3HBIMH
[[BETAMHU

14

Merton cnenoB uisi TOCTPOCHUS CEUYECHUI

15

Meton cienoB it NocTpoeHus ceueHuil. CBoiicTBa
[IEPECCUCHUH NPSMBIX U INIOCKOCTEN




16

Meroa cnenoB aiis nocTpoeHus ceueHuid. CroiicTBa
MEePECEUCHUH MPSAMBIX U IIJIOCKOCTEH

17

18

19

[TocTpoenue ceuenuii B mupamue, Kyoe 1no Tpém
Toukam Ha péopax. Co3maHue BHIHOCHBIX YePTEKEH
U1 3aIIUCh 111aroB MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe no Tpém
Toukam Ha péOpax. Co3naHue BHIHOCHBIX YepTexel
Y 3aMKCh I1aroB MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém

Toukam Ha péOpax. Co3maHue BHIHOCHBIX YepTeKel
U 3aIIUCh I1aroB MOCTPOCHUS

20

[TocTpoenue ceueHuii B mupamue, Kyoe 1mo Tpém
ToukaM Ha péOpax. CozlaHue BEIHOCHBIX YEepPTEkKe
U 3aIMCh 11aroB IOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYrOJIBLHUKOB

22

23

[ToBropenue nmnanumerpun: Teopema MeHnenas.
PacueTsl B ceueHHsIX Ha BBIHOCHBIX YEpPTEkKaX.
Hctopust pa3BUTHS IIITAHUMETPUU U CTEPEOMETPUN

KonrtponbHast pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

Bzanmuoe PaCIIOJIOKCHHUE IPAMBIX B IIPOCTPAHCTBE.
CerH_II/IBaIOH_II/ICCﬂ IpsAMBIC. HpI/I3HaKI/I
CKpCHIMBAOINXCA NPSAMBIX. HapaJIJICJIBHBIe
MpsAMBIC B IPOCTPAHCTBEC

25

Teopema o cyliecTBOBaHUH U €IMHCTBEHHOCTH
NpAMON MapajuieIbHOW TaHHOW MPSIMOiA,




MPOXOAIICH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kallen Ha TaHHO# npsiMoi. Jlemma o
MepPECCUCHUH MapAJIJICIBHBIX MPSIMBIX TIOCKOCTHIO

26

[TapannensHOCTB Tpex NpsMbIX. Teopema o TpEX
rapajuieNabHbIX OpsMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSAMBIX

27

28

29

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOICTBA MapajlIeIbHOIO IPOCKTHPOBAHMUS.
N300pakenue pa3HbIX (GUTyp B HapaienbHON
MIPOEKITUH

IlenTpasibHas npoekuus. Yroji ¢ COHapaBIeHHbIMU
CTOpPOHAMHU. YTOJI MEXAY NPAMbIMU

3agaun Ha J0Ka3aTeabCTBO U UCCIIEOBAHHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[ToHsTHSA: MapaIIENbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTe. [[pu3Hak napanienbHOCTH MPSIMON U
mockocTH. CBOMCTBA MapayIeIbHOCTH NPSIMOU U
MIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha BEIYUCIIEHUE U
JI0KAa3aTeNIbCTBO, CBA3AHHBIE C MTAPAIETBHOCTHIO
MPSAMBIX U IJTIOCKOCTEN B TPOCTPAHCTBE

32

33

ITocTpoeHue ceueHus, MPOXOASAILIETO Yepe3 JaHHYIO
IPSIMYIO Ha 4YEPTEKE U NapAJUIEIBbHOIO IPYron
npsMoi. Pacdy€r oTHOImEHMI

[TapannenpHas npoekuus, IPUMEHEHNE AJIs
MOCTPOCHHSI CeUeHUH Ky0a 1 nmapasenenunesa.
CaolicTBa napaienenunena u Npu3Mbl




34

IMapannensuele wiockocty. [pusnaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema 0 napaJuIeIbHOCTH U €IUHCTBEHHOCTH
IJIOCKOCTH, MPOXOJISIIEH Yepe3 TOUKY, HE
MIPUHAJUICHKAIYIO JaHHOM IMJIOCKOCTH U CJIEICTBHS
u3 Heé

36

37

38

CaolicTBa napajuieNIbHbIX IJIOCKOCTEH: 0
MapajuIeTbHOCTH MPSIMBIX TIEPECCUCHUSI PU
MEePECCUCHUH IBYX MapaJlIeIbHBIX TIIOCKOCTEH
TpeTben

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00 OTpe3Kax
MapajuIeNbHBIX IPSIMbIX, 3aAKITIOUEHHBIX MEXKTY
MapajuieIbHBIMU TUIOCKOCTSMH; O NePECCYCHUN
MPSIMOM C IBYMsI MapajuIeIbHBIMU TJIOCKOCTSIMU

IToBropenue: Teopema ITudaropa Ha mockoctu

39

[ToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO
TPEYroJIbHUKA

40

41

CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaenenumnena

Brruncnenue UIMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM MapaieJenuIe/1e

42

[TepnenuKyISAPHOCTD MPSMOM U TUIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH

43

[lepneHUKyYISAPHOCTD MPSMOM U IIIIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U
IJIOCKOCTH




Teopema 0 CyIlIECTBOBAHUU U €IMHCTBEHHOCTH

44 IpsSIMOH, TPOXOIAIIEH Yepe3 TOUKY IPOCTPAaHCTBA U
NEePHEeHUKYIIPHON K TNIOCKOCTH

45 [TnockocTy 1 eprneHAUKYIIpHbIC UM PSIMBIC B
MHOTOTpaHHHKaX

46 [TiockocTr ¥ EepIeHAUKYIISPHBIE UM IPSMBIC B
MHOTOTPaHHHUKAX

47 [Tepnenaukynsip u HakiaoHHasA. [locTpoeHne
NEePIEeHUKYIISAPA U3 TOUKU Ha IPAMYIO

48 [epnienaukysip u HaknoHHast. [loctpoenne
MEPIIEHANKYIISPA U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepnenanKyaspax (Ipsmas u
oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u
oOpatHas)

o1 VYroa Mexay CKpelrBaroIUMUACS MPSIMbIMU

59 [Touck neprneHANKYISIPHBIX MPSIMBIX C TOMOIIIBIO
NEePIEHANKYIISPHBIX IIOCKOCTEH

53 OproroHanbHOE MPOSKTUPOBAHNE

54 [TocTpoenue ceuenuit kyoa, IpU3MBbI, MPABUIBHOM
MUPaMU/IbI C TOMOIIBIO OPTOTOHABHON MPOEKIIMU

55 [TocTpoenue ceuenuit kyoa, IpU3MBbI, PABUIBHOM
MUPaMU/IbI C TOMOIIBIO OPTOTOHAIBHON MPOEKIIMU
CumMmeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 iockocty. [ImockocTn cumMMeTpuid B
MHOTOTpaHHHUKaxX

57 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U

IIJIIOCKOCTH KaK CJI€ACTBUC CUMMETPUU




IIpaBunbHBIE MHOTOTpaHHUKU. Pacd€r paccTostHUi

>8 OT TOYKH J0 IIJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTostHui
OT TOYKH JI0 IIJIOCKOCTH

60 CriocoObl OIyCTUTh NEPIEHANKYIIAPbI: CAMMETpPHS,
CZIBUI TOYKH I10 NTapaJIICIILHON NPIMOMI

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE
paccTosHui

62 KonTponbhas padota "B3aumHoe pacronoxeHue
MPSIMBIX U IJTIOCKOCTEN B TpocTpaHcTBe"
IToBTOpEHME: Yroa MeKay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIINBAOIIUMUCS
IIPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue MeTObl BEIUUCICHUS YIIIa MEXKTY
MPSIMBIMUA B MHOTOTpaHHHKaX

66 JIByrpanHbIil yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPAHHOI'O yIJa

67 [Tepnenaukynspasle miockocTH. CBONCTBA
B3alMHO NEPIEHIUKYIISIPHBIX INIOCKOCTEN
[Ipu3Hak neprneHIuKyIIpHOCTH IIOCKOCTEH;

68 TeopeMa o MPSIMOH TepecedeHns ABYX TNIOCKOCTEH
MEPIEeHIUKYJISIPHBIX TPEThEH TIOCKOCTH
[IpsiMoyroibHBIN Mapauienenunesn; Kyo;

69 U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO

napajjicicnuicaa




TeopeMa 0 1MaroHany NpPsIMOYTrOJILHOTO

70 napajuieJIenuIea u CIeICTBUE U3 HeE
CrepeoMeTpuuecKre U NPUKIATHbIE 3aJa4H,

71 CBSA3aHHBIE CO B3aUMHBIM PACIIOIOKEHUEM IIPSMBIX
U TUIOCKOCTH
[ToBTOpEHME: CKpEeMBAOIINECS MIPSMBIE,

72 napajuieJbHbIe INIOCKOCTU B CTAHJAPTHBIX
MHOTOTpaHHUKAX
[Tapa napanienbHbIX IUIOCKOCTEN Ha

73 CKPEUIMBAIOIINXCA MPSAMBIX, PACCTOSIHUE MEKIY
CKPEUIMBAIOIIMMUCS IPSIMBIMH B IIPOCTHIX
CUTYyaLUAX

74 PaccrosiHue OT TOUKM 10 TUNIOCKOCTH, PACCTOSHHUE OT
IIPSIMOM JI0 TJIIOCKOCTH
Beruncnenue paccTosHUNA MEXKIY

75 CKPEIIMBAIOIIMUMUCS MPSIMBIMU C TIOMOIIBIO
MEPIEeHIUKYISPHOM MII0CKOCTH
TpéxrpanHblii yroj, HEPaBEHCTBA JJIsl TPEXTPaHHBIX

76 yrioB. Teopema Ilugaropa, Teopembl KOCUHYCOB U
CHHYCOB JIJIsI TPEXTPAHHOTO YyTJja

77 DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78 KonTpomnpHas padota "Yriel u paccrosHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK 1 €ro
3JEMEHTHI"

80 [Tupamuna. Buasl nupamuz. IpaBunbHas nupamuaa

81 [Tpusma. [Ipsimasi 1 HaKJTOHHAS TPU3MBI.

[IpaBunbHas npuszma




[IpsiMolt napaienenunen, NpsMoyrobHbIA

82 1
napajuiesenumnes, Kyo
83 Brinyxiible MHOrorpanHuku. Teopema Oitiiepa 1
84 Brinykibsie MHOTOrpanHuKd. TeopeMa Diiepa. 1
[IpaBusIbHBIE U IOTYNPABUIBHBIE MHOTOTPAHHUKHU
85 KonrponsHas pabora "MHoOrorpaHHUKH" 1
86 [ToHsTHE BEKTOPA HA IJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamenenurena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
o1 Paznoxenne BeKTvopa 1o 6a3ucy TpEéx BEKTOPOB, HE 1
JIeKAIINUX B O/IHOM MIIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
93 Brruncnenue yria Mexay BEKTOpamMu B 1
IIPOCTPAHCTBE
94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
95 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0mIeHre U cucTeMaTH3aIus 3HaHUH 1
99 O06o0mieHre M cucTeMaTu3aIys 3HaHUH 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 Hrorosast koHTpopHAs paboTa 1
102 O06001IeHre U cHCTeMaTU3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne i/ Tema ypoka
Bcero KonTtpouabHbie padoTsl

1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHcTBe"

2 [ToBTropenue temsl "CkansipHOE TPOU3BEICHUE 1
BEKTOPORB"

3 [ToBTOpenue Temsl "Boeruuciienne yria Mexmay 1
BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
IIpoxosuIel yepes 1Be TOUKu"

5 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BexTtopHoe npousseneHue 1

3 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MporpaMMHUpOBaHUE

9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE

10 AHanUTHYECKHE METO/IBI pacuéTa yriia Mexmay 1
MPSIMBIMU B MHOTOTPAaHHHUKAX

11 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1
IJIOCKOCTSIMU B MHOT'OTPaHHUKAX

12 ®dopmysa pacCTOSHUS OT TOUKH JI0 TJIOCKOCTHU B 1

KOOpAMHATaX




HaxoxnaeHnne paccTosiHui OT TOUKHU 10 TIIOCKOCTH B

13 KyoOe

14 Haxoxnenne paccTosiHUi OT TOUKHU 10 TIIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIE

15 KontponbHas pabota "AHamuTuyeckas reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKH

17 CeueHrss MHOTOTPAHHUKOB: METO/T CJICJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
IJIOCKOCTH, TIEPECECUCHUS MPSAMBIX U IJIOCKOCTEH

19 [TapannensHble NPSIMBbIE U TITIOCKOCTH:
rapajvieIbHbIC CEUCHUS

20 [TapannenpHble NpsSIMbIE U MIIIOCKOCTH: PACUET
OTHOIIIEHUI

21 [TapannensHble MPSIMBIE U TIFIOCKOCTH: YTJIBI MEXITY
CKPEUIMBAIOIIUMHUCS TPSIMBIMU
[lepnenguKynsipHBIC TPSMBIE U TUIOCKOCTH:

29 CTaHJapTHBIE TTAPbl IEPIECHINKYISIPHBIX
MIJIOCKOCTEH U MPSAMBIX, CAMMETPUH
MHOTOTPaHHUKOB

93 [lepnenukynsipHbIEe TPSMBIE U TNIOCKOCTU: TEOPEMA
0 TpeX MEePIEeHINKYIIpax

24 [lepnenaukynsipHbIEe TPSIMbIE U TNIOCKOCTH:
BBIYMCIICHUS JJIMH B MHOTOTpaHHUKAX

o5 [ToBTOpEHME: TUIOMIAAN MHOTOYTOJIbHIKOB,
(hopMyIIBI 1S TUTOIIAACH, COOOpaXKEHHUS MTOA00US

26 [ToBTOpEeHue: IO MHOTOYTOJIbHUKOB,

(hopMyITBI 1S TUTOIITAACH, COOOpaKEHUS MOA00US




HOBTOpeHI/IeI miomaain MHOT'OYIrOJIbHUKOB,

27 (hopMyIIBI 1S TUTOIAACH, COOOpaXKEHUS MOA00US
[Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIOIIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
no00us
[Tnomaau ceyeHnit MHOTOTPAaHHUKOB: TUIOIIA TN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
1o100ust

30 Kontponbnas padota "IloBropenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOTPAaHHUKOB"

31 O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napaiesienumnea

39 3anaun 00 yABOEHMH Ky0a, 0 KBaJpaType Kyoa; o
TPUCEKITUH yTiia

33 CrepeoMeTpuuecKkre 3aa4u, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO TIapaJuieNenuneia

34 [TpuknanHbie 3a1a49M, CBSI3aHHBIC C BEIYUCIICHUEM
00BEMa IPSMOYTOJIEHOTO TTapajliesIeuIe ia

35 O0BEM npsIMOit TPU3MBI

36 CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOU TPU3MBI

37 [Ipuknagueie 3a1a9n, CBSI3aHHBIE C 00BEMOM
MPSAMOM TPU3MBI
Beruuciienne 06EMOB Tell C TOMOIIBIO

38 ornpenenéHHoro uHTerpana. O0bEM HaKJIOHHON
MIPU3MBI

39 Brruuciienne 06EMOB Tell C TOMOIIBIO

onpeaenéHHoro uaterpana. O0bEM MUpPaMHUIbI




®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00 BEMOB

40
UpaMuUJ ¢ OOIUM YIIIOM

41 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 00BEMOB
MUPaMUJL ¢ OOIUM YTIIOM

42 CrepeoMeTpHUeCKUe 3aJa4H, CBA3AHHBIC C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHbIE C
0o0bEMaMu MUPaMUIbI

44 [Ipuknanueie 3anaun no teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM MUPAMHU/IBI

16 [Ipumenenne 00bEMOB. BoluniciieHue paccToSHUS
710 TIJI0CKOCTH

47 KonTponbnas padora "O6bEM MHOTOrpaHHUKA"

48 [unuuapuyeckas IOBEPXHOCTh, 00Opa3yrolue
LUJIVHIPUYECKON TTIOBEPXHOCTU

49 HMunmuuap. [psamoit kpyroso# nunueAp. [lnomans
MTOBEPXHOCTHU IIWJIMHJPA

50 Konnueckas moBepxXHOCTb, 00pa3ylomue
KOHH4ecKkoi nosepxHoctu. Konyc

51 CeueHne KOHycCa MJIOCKOCTBIO, NApAJUIEIbHON
IJIOCKOCTH OCHOBAaHMS

52 VYceuénnblil konyc. M300pakeHue KOHYCOB U
YCE€UEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM

IMOBCPXHOCTU KOHYCA




[Inouianp 60KOBOM OBEPXHOCTH U IOJIHOM

>4 MOBEPXHOCTHU KOHYCa
CrepeoMeTpHuyecKre 3aJjaui Ha JOKa3aTeIbCTBO U
55 BBIUYHCIIEHHUE, IOCTPOCHUEM CEUEHUN LIMIMHIpPA,
KOHYca
CrepeomeTprdecKre 3a/1aui Ha 10Ka3aTelbCTBO U
56 BBIYHCJICHUE, TIOCTPOSHHEM CEYECHUH IIMIIMHIIPA,
KOHYca
57 [TpukinagHbple 331241, CBSI3aHHBIE C IIHIMHIPOM
58 [TpuknaaHble 3329, CBSI3aHHBIE C IIHIMHIPOM
59 Cdepa u map
[lepeceuenue cepbl 1 Mapa ¢ IOCKOCTHIO.
60 Kacanwue mapa u cdeps! miockocteo. Bug n
n300paxkeHue mapa
[epeceuenue cepbl U MIapa ¢ IOCKOCTHIO.
61 Kacanwue mapa u cdeps! miockocteo. Bug n
n300paxkeHue mapa
62 VYpaBuenue coepsl. [Tnomans cheps u e€ uacreit
63 Cummerpus chepsl u mapa
CrepeoMeTpHuyecKHe 3aJjaud Ha JOKa3aTelbCTBO U
64 BBIUHCIICHHE, CBA3aHHBIE CO CHEpOit U mapom,
MOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO
CrepeoMeTpruyecKHe 3aJjaud Ha JOKa3aTelbCTBO U
65 BBIUHCIICHHE, CBA3aHHBIE CO CHEpOit U mapom,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO
66 [Ipuknagueie 3agaun, CBSI3aHHbBIE CO chepoit

apom




[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,

67 BBIYMCIICHHS B OKPY)KHOCTH, CTaHIapTHBIC MO100US

68 Pa3znuunbie KOMOMHALIMY TEI BPAIICHUS U
MHOT'OTPaHHUKOB

69 3agaum o TeMe '""Tena ¥ MOBEpXHOCTH BpalleHus"

70 3anauu o Teme "Tena U MOBEPXHOCTH BpalleHUs"

71 KontponbHas padota "Tena u moBepXHOCTH
BpaiieHus"

7 O0béM mumuHIpa. Teopema 06 00bEME TPSIMOTO
HUAJTUHIpA

73 Brrunciienne 006EMOB TEJ C TOMOIIBIO
onpenenéHHoro uaTerpaita. O0béM KoHyca

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA

75 CrepeomeTpHuyuecKue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA, KOHYCA

76 [Tpuknanueie 3anaun mo Teme "OOBEMBI U MIOMAAN
MoBepXHOCTEH Ten"

O06BEM mapa u mapoBoro cekropa. Teopema 00
o0BEme mapa. [Tnomane chepsl.

77 CrepeomeTpuuecKkue 3aJjauu, CBSI3aHHbIE C
BBIUHCIICHHEM 00BbEMOB II1apa, MIapOBOTO CETMEHTA
Y IIIapOBOTO CEKTOpa
[Tpuknanueie 3anaun mo Teme "OO0bEMBI TEN",

78 CBSI3aHHBIE C 00BEMOM IIapa U TUIOMIAIbI0 Cephl.
CoOTHOIIEHUS MEXKTY TUIOMIAISIMU TTOBEPXHOCTEN 1
00BbEMaMH MMOJIOOHBIX TEIl

79 [TonoOHBIE Tena B mpocTpaHcTBe. M3mMeHeHue

o0béMa npu nogoouu. CtepeoMeTprudecKkre 3aaauu,




CBSI3aHHBIE C BEIUHCIIEHHEM O0BEMOB TEN U
IJI0IIaeH MOBEPXHOCTEN

80

81

82

KonTponbnas padora "[1nomaam moBepxXHOCTH U
00BEMBI KPYTJIBIX TET"

JIBrokeHus npoctpancTBa. OToOpakeHUS.
JIBrokeHus u paBeHCTBO (uryp. OOmue cBoicTBa
IBWKECHUHN

Bupl aBrKeHUH: MapauieaIbHbIN IEPeHOC,
LIEHTpaJIbHAsl CHMMETPHS, 3epKaJIbHAsI CAMMETPHS,
MIOBOPOT BOKPYT MPSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u chepa
Ditnepa

84
85

FGOMeTpI/IquKI/IC 3a/la4ui Ha IPUMCHCHUC JIBHUIKCHHA

Kontponbnas padota "BekTopsl B mpocTpancTse"

86

87

88

89

O6o0maroiee moBTopenue 11 moHATHII U METOZI0B

Kkypca reomerpuu 10—11 kiaccoB, cuctemaTu3amus

3HaHui: "[lapannenbHOCTh IPSIMBIX U IJIOCKOCTEH B
npocrpaHcrae”

O6o6maromniee mopropenue 11 moHsITHII U METOIOB
Kypca reomerpuu 10—-11 kiaccoB, cuctemaTuzanus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6matomniee mopropenue 11 moHSITHI U METOJIOB
kypca reomerpun 10—11 xnaccos, cucremaruszanus
3HaHuM: "BekTopsl B mpocTpaHCcTBE"

O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB

kypca reomerpun 10—11 xnaccos, cucremarusanus
3Hanuil: "O0beM MHOTOrpaHHUKA"




90

O6o6matomee mopropenue 11 moHSITHII U METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTusanus
3HaHuit: "O0beM MHOTOrpaHHUKA"

91

O6o6matomee mopropenue 11 moHSITHII U METOJIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3Hanuil: "Ilnomany noBepXHOCTH U 00BEMBI
KpyrJbix Ten"

92

O6o6maromee mopropenue 11 MoHSITHIA U METOJIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTu3amus
3HaHui: "[lomany NoBEpXHOCTH U 0OBEMBI
KpyIibIX Ten"

93
94

HroroBas koHTpoIbHAs paboTa

WroroBas koHTpoNbHAs paboTa

95

96

97

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HAHUU

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUUN KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pa3BUTHS CTEPEOMETPHUN KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPHUN KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKHU U €€
100 POJIb B pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
101 POJIb B pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€
102 POJIb B pPa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemaTuka: anredpa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHS.
['eometpus, 10-11 xnacesl/ byry3oB B.®., [Ipaconos B.B. oz pexaxiueit

CanoBuuuero B.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBenmenue

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/collection/
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