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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, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNU IIPU PELICHUU T€OMETPUYECKHUX 3a/1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUUXCs 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,
¥ HEOOXOIUMBIX I YCIEHNTHOro Npo(heCcCuOHAIBHOr0 00pa30BaHus, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

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

pacuIMpeHne MpeaCTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KYyJIbTYpPbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOLIEro MUpa, 3HAHUE MOHATHITHOTO anmnapara 1no pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (POpMHUpPOBAHUE MOHUMAHUS POJIM AKCUOMATHKU MPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTePEeOMETPUUYECKUX 3aJad W 337a4 C MPAKTHYECKUM COJEpKAHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

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  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/ICpKATENFHBIMHA JHHUAMH yueOHOro 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 PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
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 JIMHUSM, HO M 10 rogam o0yudenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamianuch HEOAHOKPAaTHO. JTO  TO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4eHHE T€OMETPUU KaK COCTaBJISIONIeH yueOHOoro npeamera «MaremMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 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 M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCHOMATHYECKOM TOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapaninensHOCTh IPSAMBIX U IIIOCKOCTEN B IIPOCTPAHCTBE: MAPAJIICIIbHBIE
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢duryp B mapajuiesbHONW MNPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHHUE CEYEHU.

[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 IIPOEKTUPOBAHMUE.
[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 NPSMOW 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 U1l TPEXTPAHHOTO 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 MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MMPAaMU/a U TPABUJIbHBIN TETPA3Ip, KyO. IIpencrasnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBaHMM, T€OpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IIPAaBWJIBHOM MHOTOIPAHHMKE: CHMMETpUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHBbIE, COHAIPABJICHHBIE U  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnoxenue chepsl
U TUIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe. M3o00pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CBOWiCTBA 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuiesenunena u ciaeActBus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHATHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momobOus, romoreTus. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U POXOJIAIIME Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOECHUS
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 BEKTOPHOIO yMHOXeHudA. IIpsmoyrospHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpakeHus. [[BUKEHUS W PAaBEHCTBO (PUTYP.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIM 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
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM 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 IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

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;

5) ¢pu3nueckoe BOCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
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 €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 33J1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aIbHOTO XapaKTepa 3KOJIOTHYECKUX MPpoOIieM, OpUEeHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJBTYPOU KaK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH M XapPaKTEPU30BaTh CYIICCTBCHHBIC MNPU3HAKKM MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTh U  IPEOOPA30BBIBATH  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] 3aKOHOMEPHOCTENU U IPOTUBOPEYUN;

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

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOIUTH IPUMEPHI 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 ucciieioBaTe/IbCKHe JAeiiCTBUS:



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

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHHUsS, MCCIECAOBaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMAH, JaHHBIX, HEOOXOIUMBIX NIl 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, MPEJICTaBIATh €€ B pazIWyHbIX (opMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU 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 XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIACHS, CBOU BO3PAKEHUS;

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

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
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, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIaJ€Th HABBIKAMHM  TO3HABATENbHON  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 BO3ZHUKHYTh NP PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pPalOTHI, pacHpenesiTh
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), BBITIOIHATH 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 koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUM TIPHU
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, MPSIMBIX U INIOCKOCTEW 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 OCHOBHBbIE BHJbl MHOTOIPAHHUKOB (IIpHU3Ma,
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 OpPTOr OHAJILHOE
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 IUIOIIAJU  TIOBEPXHOCTEH  MHOIOIpPaHHUKOB  (Ipu3Ma,
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 IMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIeHMH MaTEMaTUYECKHUX 3a/1ad IOBBIIIEHHOIO WU BBICOKOTO YPOBHS
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, MpeACcTaBICHHYI0 Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
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
COCTAaBHOM yacTu (hyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



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

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPALICHUS: [UIUHAPOM,
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 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB M TeJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, cepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
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, CTPOUThH CEUECHHUS TeJl BpPallCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMU C JBHXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
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 IPOEKTUPOBAHHUSI, METO MIEPEHOCA CEKYIIEeH MIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;
MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

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

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

IPUMEHSTH MOTYYCHHbBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBAThH, aHATTM3UPOBATH
U OLICHWBaTh peagbHbIC CHUTYaIldW, MPUMEHATh H3yUYCHHBIC TOHSITHSA,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiareopbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IpaBUJIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajlIebHbIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOUKA, IIpsiMasi,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJ'IJ'ICJ'II)HI)IX pr[MI)IX
(OTpe3KoB), cepeMHBI OTpe3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB




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
NPSIMBIX U IIJIOCKOCTEN 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

N300paxeHne cedyeHn it mupamMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3sHbBIMH IBETaMU

N3obpakenue ceueHuil nupamuisl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOSAT Yepe3 Ux
pé6pa. N3o0paxeHue nepecedeHms
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUI
Pa3HBIMH LIBETAMU

13

N300paxeHune cedeHunit mupamuibl, Kyoa
Y TIPU3MBI, KOTOPBIE TTPOXOAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus




IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUI
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IIOCKOCTEH

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 3alUCh I11aroB
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 ‘—IepTe)Keﬁ " 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

[TapannenbsHOCTb TpeX MpsiMbIX. Teopema
0 TpEX MmapajuleNbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapaynensHOE MPOEKTUPOBAHUE.
OCHOBHBbIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
¢buryp B nmapauieIbHON TPOSKITUU




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 IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBS3aHHBIE 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

[TapannenbHas npoexuusi, IPUMEHEHHE
JUISI IOCTPOEHUSI CEUeHUH KyOa u
napasienenunena. CBorcTa
napajuiejenunesa u mpu3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NapajuieIbHOCTH IBYX IIOCKOCTEN
Teopema 0 nmapaieIbHOCTH U

€MHCTBEHHOCTH IUIOCKOCTH,
IIPOXOAIIEH Yepe3 TOUKyY, He




MPUHAJICIKALLYIO TAaHHOU TJIOCKOCTHU U
CIIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa mapauiesIbHbIX IJTIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JIBYMSI TIapaJUIEIbHBIMU TUIOCKOCTSMH

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

41

42

43

Brruucnenue yMH 0Tpe3KOB B KyOe U
IPSIMOYTOJILHOM Mapajieenurnee

IlepneH AUKYIAPHOCTD MPAMON U
mockocty. [Ipusnak
NEPHEHIUKYIIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

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




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

44 yepe3 TOUKY IPOCTPAHCTBA U
HEePHEHIUKYIAPHOM 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
[eprienaAuKyIAp U HAKIOHHAS.

48 [TocTpoeHue nepneHAuKyIspa U3 TOUKU
Ha MPSIMYIO

49 TeopeMa o TpEX nepHeHANKYIApax
(mpsimast U oOpartHas)

50 Teopema o TpEx meprneHANKyIsIpax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpenBaromuMUCs
PSIMBIMH
[Tonck mepreHANKYISPHBIX MPSIMBIX C

52 MIOMOIIBIO TIEPTICHTUK YIS PHBIX
IUIOCKOCTER

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[Toctpoenue ceueHuit Kyoa, mIpU3MBL,

54 NPaBUIBHOMN MUPAMUIBI C TOMOILBIO

opTor OHaJIBLHOM MMpOCKINU




55

[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBIJIBHON MUPAMHJIBI 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 MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

61

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

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTponsnas padora "B3aumHoe
PacrojoKeHue NPSIMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yroa MEXAy IPSIMBIMHU 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 TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISIPHBIX
IJIOCKOCTEN

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

[TpsMoyronbHbIM napamienenunes; Kyo;
W3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napaJsenenuneaa

70

TeopeMa 0 nMaroHany NpsAMOYTOJIbBHOTO
napaielienunesa u clecTBUe U3 Heé

71

72

73

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

HOBTOpCHI/ICZ CKpPCIIUBAIOIHECCH
MpsAMBbIC, TAPAJJICIIBHBIC 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 yroi, HEPaBEHCTBA AJIS
TpeXTrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHI chepuuecKoil reOMEeTpUU:
reoJIe3nYEeCKue JINHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosiHus"

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 mapannenenunen,
NPSIMOYTOJIBHBIN Mapajienenumnes, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brimykiieie MHOrorpanauku. Teopema

Oiinepa. [IpaBunpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPAHHUKHU

85

KonTtponbnas pabora "MHuororpanHuku"




86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B 1
POCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuiio napannenenurnena 1
90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH
92 CkansipHo€ NpoU3BEICHUE 1
03 Brruuciienue yria Mexay BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o011eHre u crucTeMaTu3alus 3HaHu| 1
100 Wrorosas koHTposibHas paboTa 1
101 Wrorosast KoHTpOJIbHAS paboTa 1
102 O00011IeHNE U cCUCTEMATHU3AIMs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
IToBTOpenue Temol "KoopauHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOM, 1
MIPOXOJISIIEH uepe3 ABE TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
10 HAJIUTUYECKUE METOABI pacyéra yria 1
A
MEXIY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTUYECKHE METOIBI pacyéTa yria 1

MECXKAY MIIOCKOCTAMU B MHOT'OI'paHHHUKaxX




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxonenue paccTosHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponpsHas pabora "AHanutuveckas
reomerpus"

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, NIEPECEUEHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUEeHUS

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

21 YIJIbI MEXKY CKPELMBAIOIIUMUCS
IPSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIEC U

29 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 [UIUH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIOIIA U
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

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

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJIbHUKOB, (OPMYJIBI IJIs
riomiaiel, cooopakeHus moaoous

28

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

29

30

31

[Inomanu ceyeHnit MHOTOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs MO 100Mst
KonTtponshas padora "[loBTopenue:

MHOI'OI'PAHHUKH, CEYCHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJpaType Ky0a; 0 TPHCEKIIUU yTiia




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

34

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

35

36

O0BEM MIPSAMOIA TPU3MBI

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
OOIIUM YTIIOM

41

®opmyna 00bEMa MUPaMUIbI.
OTtHomeHne 00BEMOB TTUPAMUTL C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYECKHE 3a/1a4i, CBSI3aHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeoMeTpHUYECKHE 33/1auH, CBSI3aHHBIC
¢ 00bEMaMH MUPaAMUJIBI




[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
paccTosiHUS A0 IIOCKOCTH

47 KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue UIHHIPUICCKON
MOBEPXHOCTH

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
Inomaae MOBEPXHOCTH LMIIMHAPA

50 Konunyeckasi moBepXHOCTh, 00pa3yrolue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYyca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas OOKOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

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

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MIOCTPOEHUEM CEUCHUH LUIINHIIPA,
KOHYCa




56

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

57

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

58

59

HpI/IKJ'IaI[HBIe 3aJa4yu, 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 U mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bun u n306pakenue 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 U mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

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

[IpukiaaHpie 3a/1a4u, CBSI3aHHBIE CO
cdepoit 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
MOBEPXHOCTH BpaleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TENI ¢ TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHYyca

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

75 C BBIYMCIIEHUEM 00BbEMOB IIMIIMH]IPA,
KOHycCa

76 [Ipuknanueie 3apaun mo Teme "OOBbEMBI
Y TUIOIIAU OBEpXHOCTEH Ten"
O0BEM 11apa u MapoBOTO CEKTOpA.

77 Teopema 06 00BEme mrapa. [1nomans

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
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

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

Buael nBukeHnil: apauieIbHbII
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHAasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOU

[IpeoOpazoBanwms nomoowus. [psmas u
cdepa Ditnepa

84

85

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 METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

89

O6o06matomiee moropenue 11 monsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTHit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

O6o06matomee moTopenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlis 3HAHWI1:
"ITnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHIt
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHU:




"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 CTEPEOMETPHUH 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
KOMITHIOTEPHBIX TEXHOJIOTUI

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

Ucropus pa3BuTus CTepeOMETpUH Kak
HaYKHU U €€ poJib B pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

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

101

HcTopus pa3BUTHS CTEPEOMETPHUH Kak
HayKU U €€ poJib B pa3BUTUHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUH M CIEJICTBHS U3 HUX NPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3anMHOE pacIioOKEHUE MPSIMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOTO yIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIiia, rpajlycHast
Mepa IBYTPaHHOTO yria
76 OnepupoBaTh MOHATUSAMHU: MHOI'OI'PDAHHMK, BBIIYKJIBIH M HEBBITYKJIBIHA
' MHOI'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBIIIbHBI MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, NpHu3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupummpoBarh ~ MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIA
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE ©  HAKJIOHHBIE TIPU3MBI,
napaiesIenure bl)
79 OnepupoBaTh TTOHSATHSIMH: CeKymias TUIOCKOCTb, CeueHme
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYCHMH  MHOTOTPaHHUKOB,
' UCIIONB3YS METOJI CIEIOB
CTpouTh CceYEeHHST MHOTOTPAHHHKOB METOAOM CJIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIC AHAJTUTUYCCKHE METOJIBI TPH
7.12 pEeIICHHH CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha BBIUYUCIICHUE
pacCTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKU JI0 MPSAMON, OT TOUKHJIO
TUIOCKOCTH, MEX/ly CKPEIMBAIOIIMMUCS MPSIMBIMU
713 Pemrate 3amaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opas3iam

HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC MCETOJbI ITpH




pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPSAMBIMH, MCKIY HpHMOﬁ Hn IINIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJI0IAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTpP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh reomeTpuueckre (BakThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANoJaralolliuX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme
718 [IpumensATh mpocTeWlne MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUHN CTEPEOMETPUUYECKHX 3a7ad
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh PealibHbIC
CUTYallMU ¥ IPUMEHATH U3yYEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHHUS
MaTeMaTH4ecku  CcHOpMYNIHpPOBAaHHOW  MPOOJIEMBbI,  MOIEIUPOBATH
7.20 peasbHble CUTYyallUM Ha SI3bIKE T'€OMETPHUHU, UCCIIEAO0BAaTh MOCTPOCHHBIE
MO/IEINTU C UCTIOIH30BAHNEM T€OMETPUUYECKIX ITOHATUH U TEOPEM, arrapara
anreOpbl, pemarh MPaKTHYECKUE 3ajadd, CBS3aHHBIE C HaXOXKICHHUEM
TeOMETPUYECKUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeJILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHITUSIMH: IHJIHHIPHYECKAs IOBEPXHOCTH, 00pa3yroIime
6.1 [IMHAPUYECKOW TIOBEPXHOCTH, IHMJIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoiioKeHHE CPephl U TTIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIApOBOW CJIOW, OCHOBAaHWE IIAPOBOIO CJIOSA, BBICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYIT

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIICHUS MEXKTY TUIOIIISIMH ITOBEPXHOCTEH M 00BbEMaMHu
IMOAOOHBIX TEN

6.9

N300pakaTh n3y4yaemble (UTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEINoJaralollluX HECKOJIbKO IIAroB pEIeHUs, €CIU YCIOBUA
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBSACHATh, KAKMMH CBOWCTBAMHU OHH
o0ramaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA ITPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSMU: JAEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJl  MEXIYy BEKTOpaMH, CKaLIPHOE IPOU3BEIEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOpPOB M IPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEX/ly BEKTOpaMH, CKaJISpHOE MPOU3BEIECHUE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3ala4r HAa MIPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJa4u Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHONICHUN U
HAaXOXICHUC T'COMCTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuT™MaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu PEIICHUN CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIINe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKHX 3aa4

6.22

6.23

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIUPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
pealbHbIE CUTYyallMd Ha SI3BIKE T€OMETPHUH, UCCIIENIO0BATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIE C HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eometrpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUUYECKOM ITIOCTPOEHUM CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B [IPOCTPAHCTBE:  I[IEPECEKAIOLIUECH,
napajulelibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXKIy MpsSMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpad.p,
KyO, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: TMCPICHAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPsIMbIE TTapaJuIeIbHbIC U NEPIECHANKYISIPHBIE K JIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMOM MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yroJ1, IMHEWUHBINA YroJl ABYTpaHHoro yria. [leprneHiukynsip u HaKJIOHHbBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyIApHOCTH IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocreil. Teopema o TpEX MepHeHANKYIsIpax

IloHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAaHHUKA, BBIYKJIbIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs MPU3MBI, OOKOBasl U
MOJIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroJabHbINA Mapaienenumney
u ero coiictBa. [Iupamuaa: N-yrosnpHas nupaMuja, TpaHd U OCHOBaHHWE MUPAMUBbI,
OOKOBas M IOJIHAA MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCeU€HHas MUpaMuja.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUIIBHBIE MHOTOTDAaHHUKH: ITOHSTHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, NpaBUJIbHAs NpHU3Ma M IpaBUiIbHAs NHpaMuUia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.

ONEMEHTBI CUMMCTpPUU B nupaMmujaax, napaejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBAHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPaBWIBHOM NHMpaMuzbl, TeOpemMa O IUIOIIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yoIllne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AuaMeTp, TUIOMAAb MOBEpXHOCTH cepbl. BzanMmuoe
pacnosoxenue chepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, Iionans

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHs

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
IpSIMOYTOJIBHOTO Mapaijenenunena M cieActBus u3 He€. OO0bEM LWIMHApA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOHIAASMU
MOBEPXHOCTEN, 00bEMaMM MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

BeKTOp Ha TINIOCKOCTH U B IIPOCTPAHCTBC. CrnoxxeHre M BBIUMTAHHE BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTtemMa KOOpPAWMHAT B MpocCTpaHcTBEe. KoopAuHATBI BEKTOpA.
[Ipocreitmne 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopannaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IMOJMHOXECTBO, ONEpPALlUU Hajl
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, Tpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIEHb
C palMOHANbHBIM  I[OKa3aTeleM, CTeNeHb C JAEMCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallOHAIbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs JIPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTrIecKas MPOrpeccusi, FeOMETpUUIECKast Porpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (GopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeTh IPOHM3BOAUTL apH(PMETHUYCCKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJIIBHOCTbH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MATEMATHUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (DyHKIMH, HauOoJbIIee 1 HaUMEHbIIee 3HaUCHHS
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
GbyHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HAaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HaueHus (YHKUIUN; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3UYECKUX 3aa4ax; HAXOJUTh TJIOMAIU U 00bEMBI (GUTYP C TTOMOIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'O MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKIn, CTEIICHHAast byHKLus,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKIUH, UCTIOIB30BATh IPpaUKH ISl H3yYSHHUS IPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33[]a4d U3 00JIaCTH YIPaBIICHUS JIMYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPABHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA U MX CHUCTEMbl II0 YCIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAYCHHUS, pa3Max, TUCIIEPCHUsl, CTAaHJapTHOE
OTKJIOHEHHE YMCIIOBOTO HabOopa; yMEHHE U3BJIEKAaTh, UHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO TaONHMIl ¥ JAWAarpaMM; HCCIIEI0BaTh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry beprymm, komOuHaTopHBIE (PaKTHI U HOPMYJIBI,
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIydallHOW BEJNMYMHBI, (YHKIMH PACHpENeNIiCHUs] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPHUPOJIHBIX M OOIMICCTBCHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISTh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIN yroj, CKpeIIMBAIOIIMECs IpsAMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHHUE UCIIOJIb30BaTh IIPU
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: IUIOMIAAL (UTYpPHI, 00bEM GUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, (Gurypa M MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPaMUIbI, MPU3MBI, KOHYyca, IWIHHIpa, 00BEM KyOa,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IIIMHApPA, KOHYCAa; YMEHHE CTPOUTh CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CAMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
TIPH PEIICHAUH 33/1a4; HAXOIUTh TCOMETPUUYECKUE BEITMUUHBI (JUTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJbI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIM U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOMW M  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HATypaIbHOM cTeneHu. JledcTBUsS ¢ apuPMETHIECKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMsl JHHEHHBIX YpaBHEHUH. OnpeaenTeh MaTPUIIBI
3 OyHKIWH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHHe NPOM3BOJHOW K HCCIEAOBAaHUIO (YHKUMH Ha MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOpHI




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






