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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBNsieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIECHHOCTH W NPEIMETOB T'YMAHHTAPHOTO ILIMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHUE, (POpMHUpyEMOe TPU U3YUECHUH 00YyUarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHM, IPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PU3MUECKUX 3a]a4.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypcea «['eomeTpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOUXCs IPU U3YUEHUN
reOMETpUH, KaK COCTaBjsAouled mnpeaMeTHoll obmactu  «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PHUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIIHOTO MPOeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacHIMpeHre MpeACTaBIeHUsI O TEOMETPUHM KaK YacTH MUPOBOM KYJIbTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKAaOUIEro MUpa, 3HaHUE MOHATUIHOTO amiapara Mo pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dbopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE WX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEJIbHbIE PACCYKICHHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJa4 C MNPAKTUYECKUM COJEPIKaHHUEM,
dbopMHpOBaHUE MPEJACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTEJIbCTB  IpHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00ydYaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUU;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHSI pPAclo3HaBaTh MPOSIBIICHUS TEOMETPUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIIPETALUY MOTYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZAEPKATEIBHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJbKO  T0
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUITHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TMOCIIEIOBATEIILHO U MOCTYIATENbHO, C
COOJII0/IEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YUYaIOIINUXCsl, PACIIUPSS U YTITyOIsis
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus i auddepeHuHanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX IMporpamMM, oOOeCleyuTh yriyOJIEHHOE
W3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
yduéTtoM BbIOOpa Oyayiied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. [lapannenpsHOCTh MPAMBIX U IIOCKOCTEN B IPOCTPAHCTBE: MapalICIIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHHs. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayneapHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjIeabHbIX IIJIOCKOCTEHN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NPSIMOMN U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoE IIPOECKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IJIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpEX
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPaHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoJicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKMCTBA IUNIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yruia. TeopemMbl KOCHHYCOB Y CUHYCOB JJIsSI TPEXTPAHHOTI'O yIJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenune s, TpsAMOYTOJIBHBIN MTapaJIEICUIE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, MpaBUibHAs U yCeUEHHas
nupamuabl. CBoiicTBa péObep M OOKOBBIX TpaHel MNpaBUWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTA3AP, JOAECKA3AP U UKOCAdP.

Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaiu, YIJIbL
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTU NPSIMOM HPU3MBI,
IUIOIIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [Lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMa O
IJIOIIAIA YCEUYEHHON TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNUIeNd, CUMMETPHs NPABWIBHBIX IIPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucino. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas  cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl u mapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM Iapa U I1apoBOTO
CETMEHTA.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BmmcaHHas B
WINHAP, OMHCAaHHAas OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl TockocTeio. [loHATHE MHOTOTpaHHHKA,
OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOM B MHOTOTPAHHHK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ yJacTe.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Perienue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHAPA
(mapaJuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IMEPEHOCA
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bexkropsl B mpocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasnokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELLIEHUN T€OMETPUUECKUX 3a]1a4.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHus W paBEHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXEHUN: TapalielbHbBIA TEpPEeHoC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSIIEMY POCCUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHAX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUHN HAYKU U AESTENBHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCyKJI€HUI, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON J€ATEIBbHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBbIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTHh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-DPKOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUN IS pelieHus 3agad B 00JiacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIIECTBEHHOMN MPAKTUKK, TOHUMAaHUE MaTeMaTUYECKON
HayKH Kak cephl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHUSI LIMBWJIW3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKHA U MaTEMaTHYECKOM
KYJIbTYpPOU Kak Cpe/ICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLICCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OmpeieSICHUs MIOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUupuKaiuy,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh aPTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKJICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOSAIINN C YUETOM CaMOCTOATEIIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH THUMOTE3Y, ApTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00beKTa, sIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh O0OOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJIeHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX IAaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (dopme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAaThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBUSA
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  IIO3HABATENbHOM  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAas 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoOBbIX (opMax paldoThl (00CykaAeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPHUSM, COHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPHU PELICHUU
reOMETPUYECKUX 3a]1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE TPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3AaHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KiacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJIaCCU(UKALUY;

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

e BBINOJHATh napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BBIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHMsSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYyT;

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

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

e BBINOJIHATH JACUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXO0XKJEHUE TEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pPELIEHUM MaTEeMaTUYECKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUS HAa NPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IOMCKA  pelieHuss MaTeMaTU4yecku  CcHOopMyJIMpPOBAHHOM
npo0yieMbl, MOJEIMPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb NpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oGyyaronuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHMUYECKOW U CEepUuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIOokKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpPAILICHUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMU C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TUJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIOOHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4U Ha BBIUUCICHHUE YTIIOB MEXKY MPSIMBbIMU U
MJIOCKOCTSAMH, BEIYMCIIEHUE PACCTOSTHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWIKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS IWIMHJIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUSI KOHYyca (MapaiieabHbIe
OCHOBAHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCITOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKIE YTBEPKICHUS;

MPUMEHATh TeOMETpUUYecKkre (aKThl JJI PEIICHHUS CTEPEOMETPUUICCKUX
3a7a4, MPEANOJarallMXx HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHON M HESIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUH W
HaXOXKJEHUE TEOMETPUICCKUX BEIIMUNH;

MPUMEHSATh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHbBIC 3HAHUS HA MPAKTHUKE: CPABHUBATh, aHATTM3UPOBATH
U OLICHWBATh peajbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTyalluu Ha
S3BIKE TEOMETPUHU, UCCIIEI0BATh MMOCTPOECHHBIE MOJICNIU C UCTIOJIB30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITUYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax pPa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 BBenenue B ctepeoMeTpuro 23 1
) B3anmHoe pacnionoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIiel ¥ paccToOsIHUA 16 1
MHororpanHuku 7 1
Bekrops! B mpocTpaHCcTBE 12
g HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/esioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
cucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIC TIpaBHIIa H300pKEHUS HA
PHUCYHKE IIOCKOCTH, TTAPAJUICTIBHBIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IpakTuyeckue
padoThbI

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[lonsATHS cCTEpEeOMETPUN: TOUKA, TIpsMas,
IUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHBIE
IpaBUJia U300paKEHMsI Ha PUCYHKE
TUIOCKOCTH, MapaJlICIbHBIX MPSMBIX
(OTpE3KOB), cepeAHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIIuecs npsMasi U IO0CKOCTh;
HOJYIPOCTPAHCTBO

[ToHsATHS: IepeceKaroIrecs MIOCKOCTH,
HepeceKaroIInecs npsMasi U TIO0CKOCTh;
HOJYIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB
MHororpaHHUKH, H300paKeHNE

MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX OOBEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus U3 HuX. CocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

10

N3o06paxkenue ceueHuit nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT uepes3 ux peéopa.
N3o0paxenue nepeceueHus MoJTydeHHBIX
IJI0CKOCTEN. PackpaimBanue NOCTPOEHHBIX
CEUEHMH pa3HbIMU LIBETAMHU

11

N306paxkenue ceueHuit nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT uepe3 ux peéopa.
N3obpaxenue nepeceueHus MoJTydeHHBIX
IJI0CcKOCTeN. PackpaimmBanue NOCTPOEHHBIX
CEYEHUI Pa3HBIMU LIBETaMU

12

N306paxkenue ceueHnii nupamuabl, Kyoa u
MPU3MBI, KOTOpPBIE IPOXOAT uepes3 ux peéopa.
N3o00pakeHne nepeceueHus moayueHHbIX
IUIOCKOCTEN. PackpanBaHue MOCTPOECHHBIX
CEUYEHUI Pa3HBIMU LIBETAMHU

13

N306paxeHne cedeHnii mupamMmuibl, Kyoa u
MPU3MBI, KOTOpPBIE IPOXOAT uepe3 ux peéopa.
N3o00pakeHne nepeceueHus moaydeHHbIX
IUIOCKOCTEN. PackpamnBaHye NOCTPOEHHBIX
CEUEHUI pa3HbIMU LIBETAMHU

14

Merton creoB i MOCTPOSHUS CEUEHUN




15

16

17

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHnil PSIMBbIX U
IJIOCKOCTEH

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

[TocTpoenue ceuenuii B nupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEpTEXKEH U 3alKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEpTEXKEH U 3alKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOEHUS

21

22

[ToBTOpenue nmnanumerpun: Teopema o
MPONOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTOJIbHUKOB

[ToBTrOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4epTexax. McTtopus pa3BuTus
TJIAHUMETPHUH B CTEPEOMETPHH




23

24

25

26

KoHnTtponbhas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumHoe pacnonoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronyecs npsmsie.
[Tpu3Haky CKpPEIIUBAIOIINXCS MPSIMBIX.
[TapamiensHble IpsIMbIE B TPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JAHHOM IPSIMOM, MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIlleH Ha JaHHOMN
npsMoii. JleMma o mepecedueHun
napauieIbHbIX MPSMBIX ITIOCKOCTHIO

[TapannensHOCTH TpeX NpsIMBIX. Teopema o

TpEX mapasuieTbHBIX NpAMbIX. Teopema o
CKPEIIHUBAIOIINUXCS MPSIMBIX

27

[TapamnensHoe mpoekTupoBanre. OCHOBHbBIE
CBOICTBa MapaJljIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxenne pa3HbIX GUryp B
napajuieIbHON MPOEKINH

28

LlenTpanbHasa npoekuus. Yroiu ¢
COHaIIpaBJICHHBIMU CTOPOHAMM. VYrona MCXKOY
IPSIMBIMU

29

30

3anaum Ha JOKA3aTENbCTBO U UCCIIEIOBAHNE,
CBSI3aHHBIEC C PACIIOJIOKEHUEM MPSMBIX B
POCTPAHCTBE

[TonsTHs: MapanIeabHOCTh TPSIMON U
TUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
napaIeIbHOCTH TPSIMON ¥ TIIOCKOCTH.




31

32

CBolicTBa napauieIbHOCTH NPSMOU U
IJIOCKOCTH

['eomeTpryeckue 3a7aun Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSMBIX U IJIOCKOCTEN B
MPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOASILETO Yepes3
JAHHYIO MPSAMYIO Ha YEPTeKE U
napauieIbHOTO IpYyroi mpsiMoi. Pacuér
OTHOIIICHUH

33

[TapannensHas npoexus, IPUMEHEHUE TS
MOCTPOCHHS CEUEeHUH KyOa 1
napasienenurnena. CBoncTa
napajuieenumnea u mMpu3Mbl

34

35

36

37

[MapannensHble miockocty. [IpusHaku
NapajyIeIbHOCTH JIByX IUIOCKOCTEH

Teopema 0 napauieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHICﬁ
yepes TOUKY, He MPUHAJICKAILYIO JaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuIeabHbIX MIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUS IIPU
NEPECCUYCHNH ABYX MapalJICJIbHBIX
IIJIOCKOCTEN TpeThen

CaoiicTBa mapanienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapauIeIbHbIX NPSAMBIX,
3aKJIF0YEHHBIX MEXy NapajieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH MPSIMOH ©
JBYMsI MapajieIbHBIMU TJIOCKOCTSIMHU




[ToBTopenue: Teopema Iludaropa Ha

38
IJIOCKOCTH

19 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U IPSMOYTOIBHOTO
napajuiesaenumnena

A1 Brruncnenue IMH OTPE3KOB B Ky0Oe U
IPSIMOYTOJIBHOM Tapajuieenure/ie
[lepneHAMKyYASIPHOCTD MPSAMOM U TUNIOCKOCTH.

42 [Ipu3Hak nepneHAUKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH
[IeprieHIMKyYIAPHOCTH MPSAMOM U IJIOCKOCTH.

43 [Ipu3Hak nepnesauKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K MIIOCKOCTH

45 [T10CcKOCTH ¥ IEPIEHANKYIISIPHBIE UM
IpsiIMble B MHOTOTpaHHHUKaX

46 [T10cKOCTH ¥ IEPIEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

47 [lepniengukynsip u HakinoHHas. [loctpoeHue
NEePIEeHIUKYIISIpa U3 TOYKU Ha TIPAMYIO

43 [lepnennukynsap n HakiaoHHas. [loctpoenune
NEePIEeHIUKYIISIpa U3 TOYKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAuKyIsApax (mpsamas

U oOpaTHas)




Teopema o TpEx nepneHAUKyIspax (mpsmas

>0 u oOpaTHas)

51 VYron Mexay CKpenMBatOIIMMUCS TPSIMbIMHU

57 [Touck neprneHuKyJIIpHBIX MPSMBIX C
IIOMOILBIO NIEPIEHAUKYJIIPHBIX IIJIOCKOCTEN

53 OpToroHajibHOE TPOCKTUPOBAHUE
[Toctpoenue ceuenuii Kyba, mpuU3Msbl,

54 MPaBUWJIBHON MUPAMHU/JIBI C TOMOIIBIO
OpPTOTrOHAJILHOU MPOEKLINH
[locTpoenue ceuenuii kyoa, IpuU3Msl,

55 MPAaBWJIBHON NUPAMHU/JIBI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 iockocTH. [Imockoctu cummerpuil B
MHOTOTpaHHHUKaX

57 [Tpu3Hak neprneHuKyISpHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU J0 INIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSTHUI OT TOYKHU J0 INIOCKOCTH
CriocoObI ONyCTUTH MEPIEHAUKYJIISPHI:

60 CUMMETpPUS, CABUI TOUKHU IO NapaljIeIbHON
IPsIMO

61 CnBur 1o HenapaJIeIbHOU MPSAMOU,

U3MEHEHUE PACCTOSHUN




62

63

64

KoHntposnbhas pabora "B3aunMHoe
PaCIION0KEHUE MPAMBIX U INIOCKOCTEMN B
npocTpascTae”

[ToBTOpEHME: yroa Mexay IpsiMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJILHOM TPEYTOJbHUKE, TEOpeMa
KOCHUHYCOB

HOBTOp CHUC: YI'OJI MCKAY

CKPEIIHUBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMGTpI/I‘-IGCKI/Ie MCTOAbI BEIYUCIICHUA yIJIa
MCKAY MPSAMBIMHA B MHOT'OI'PaHHHUKAX

66

67

JIByrpansbliii yroj. CBONCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOTO yTia
[TepnienqukynsipHble mockocTu. CBoiicTBa
B3aUMHO MEPIIEHINUKYJIPHBIX MIJIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISIPHOCTH IUIOCKOCTEN;
TeopeMa O IPsIMOM MepeceueHns IByX
IIJIOCKOCTEH MEPIEHIUKYIIAPHBIX TPETHEH
IIJIOCKOCTH

69

[IpsimoyroibHBIN Napasuienenunes; Kyo;
WU3MEPEHHUS], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenumne1a

70

71

Teopema 0 quaroHanu NpsAMOYTrOJIBHOTO
napaielienunesa u ciecTBUe U3 Heé
CrepeoMeTpHuuecKkre U IPUKIATHBIE 3aJa4H,

CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX U MIIOCKOCTU




72

73

74

HOBTOpCHI/ICZ CKpCIIUBAOIIHECA IIPSAMEIC,
napajiCJIbHbIC IJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OrpaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHHE
MEXy CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUSIX

PaccrosiHue oT TOUkH 110 IIJIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue paccTosHAN MEXKIY
CKPELIMBAIOIMMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPIEHAUKYISIPHON IIJIOCKOCTH

76

77

78

TpéxrpanHblid yroj, HEpaBeHCTBA M
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yTIJIa

DeMeHThI chepruiecKoil reoMeTpuu:
reoIe3MUeCKUe JTMHUN Ha 3eMIIe

KonrtponbHas padora "Yrisl u paccTosHus"

79

80

81

Cucremaru3zanus 3HaHuN "MHOTOTpaHHUK U
€ro DJIeMeHTHI"

ITupamuga. Bunsl nupamua. [IpaBunsHas
nupamua

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBunpHas npuzma

82

[IpsiMo#t mapanenenunen, NpsMoyTroIbHbIN
napajuiesienunesn, Kyo




23 Brinykibsie MHOTOrpaHHUKHU. Teopema |
Ditnepa
Brinykibsie MHOTOrpaHHUKHU. Teopema
84 Oitnepa. [IpaBuibHbIC U TOTYyIPaBUIbHbBIC 1
MHOTOTPaHHUKHU
85 KonTtponpHas padora "MHuororpanHUKH" 1
26 [TonsiTre BeKTOpa Ha MJIIOCKOCTH U B 1
IIPOCTPAHCTBE
87 CyMmMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBwiio nmapanienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
01 Paznoxenue BekTopa mno 6a31/IC}u/ TpEX 1
BEKTOPOB, HE JIeXKAIIUX B OJHON MIIOCKOCTH
92 CkansipHO€ MPOU3BEICHNE 1
93 Brruncnenue yriia Mexry BEKTOpaMu B |
IIPOCTPAHCTBE
94 [Tpocreiimue 3agaun ¢ BEKTOpaMu 1
95 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 1
96 [Tpocreiimue 3agaun ¢ BEKTOpaMu 1
97 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 1
98 O06o0011eHne U cUCcTeMaTU3alus 3HAaHUN 1
99 O0001eHne 1 cucTeMaTU3aINs 3HAHUI 1
100 Wrorosast KoHTpOJbHASA paboTa 1
101 Hrorosast koHTpOBHAS paboTa 1
102 O0o01IeHre U cucTeMaTu3alus 3HaHU| 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
nudposeie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl

| IToBTOpenue TeMsl "KoopauHarsl BeKTopa 1

Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTopenue temsl "CkansipHoe 1

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Brrunciienue yria 1

MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TeMBbI "YpaBHEHHE MTPSIMOH, 1

MIpoXos1Iel yepes 1Be TOUKu"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1
g JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1

IIPOrpaMMHUPOBAaHHE
9 JInneliHble HEPABEHCTBA, JINHEWHOE |

IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria |

MEX1y NPSIMbIMH B MHOTOTPaHHUKaX
1 AHanuTHYECKHE METO/IbI pacuéTa yria 1

MCKAY MJIOCKOCTSAMU B MHOTOI'pPaHHHUKAX




®dopmyiia pacCTOSHUS OT TOUKH J10

12 IIJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue paccTosiHui OT TOUKHU J10
IIJIOCKOCTH B KyOe

14 Haxosxienue paccTostHui OT TOUYKH 710
IJIOCKOCTH B IPABUJILHOM MUPAMHUJIE

15 KontposbHas padota "AHamuTudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOTPaHHUKHU

17 CeueHurst MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMbIX U
TJIOCKOCTEH

19 [TapannenpHbie MPsIMbIE U TUIOCKOCTH:
rapajuieJIbHbIE CEUYEHUS

20 [TapannensHble MPSIMBbIE U TITIOCKOCTH:
pacy€r OTHOUIEHUM

)1 [TapannenpHble NpSIMbIE U MIIIOCKOCTH: YTJIbI
MEXy CKPEIIUBAIOUIUMUCA MPSIMBIMU
[lepnenauKkysipHBIC IPSMBIE U TUNIOCKOCTH:

” CTaHJapTHbBIE NAPhl EPIEHIUKYISPHBIX
MIJIOCKOCTEH U MPAMBIX, CHAMMETPUU
MHOT'OTPaHHUKOB

” [TepnenguKysipHBIC IPSMBIE U TUIOCKOCTH:
Teopema O TpeX MepreHIuKyIsIpax

24 [TepnenguKyasipHBIC IPSMBIE B TUNIOCKOCTH:

BBIYUCJICHUSA JJIMH B MHOI'OI'paHHUKax




25

26

27

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hopMyJIBI IS TUTOIAEH, COOOpasKeHUs
moxooust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
hopMyJITBI 1S TUTOMIACH, COOOpaKEHUS
noxoous

[ToBTOpEHME: MIIOIMIAN MHOTOYTOJIbHUKOB,
(bopMyJIbI IS TI0IaIei, COOOparkeHUs
noxoous

28

[Inomany ce4eHnii MHOTOI'PaHHHUKOB:
TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHUSI TOT00MS

29

30

31

[Inomanm ced4eHnii MHOTOI'PaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHHUSI TOT00MS
KonrtponsHas padora "[loBTopenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenumnena

32

33

34

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; O TPUCEKIUH yria
CrepeoMeTpuyecKre 3aJauu, CBI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJulesenuesaa

[TpuknaaHble 3aa4u, CBSI3aHHbIE C

BBIYHCIICHHEM 00bEMa OpsAMOYTOJIbHOT'O
Iapajiiejacnuicaa




35 O06BEM IPSIMO TPU3MBI

16 CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI

37 [Tpuknaanble 3a7a4u, CBSI3aHHbIE ¢ 00bEMOM
IIPSIMOY IIPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaia. Oobém
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
MAPaMU/IBI

40 ®opmyna 00béma nupamuabl. OTHOIIEHKE
00BEMOB MHUPAMHU/ C OOIIMM YTIIOM

A1 ®opmyna 06béma nupamuabl. OTHOIIEHHE
00BEMOB MUPaMHU/ C OOIIMM YTIIOM

4 CrepeoMeTpHUeCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4un no Teme "OOBEMBI

44 Ten", CBA3aHHEIE ¢ 00HEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00bEMOM MTUPAMUJIBI

46 [Ipumenenue o0bEMOB. Borunicienue
paccTosiHus A0 IIOCKOCTH

47 Kontponbras padota "O0BbEM

MHOT'OrpaHHHUKa"




LII/IJ'II/IHI[pI/I‘ICCKaﬂ IIOBEPXHOCTD,

48 00pa3yroIne UIHHIPHIECKON
[IOBEPXHOCTHU

49 Huwmaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konnueckasi moBepxHOCTh, 00pa3yromye
KOHu4eckoi nosepxHoctu. Konyc

51 CeueHue KOHycCa MIO0CKOCTHIO,
NapajuIebHOM MII0OCKOCTH OCHOBAHUS

57 Yceuénnblil konyc. M300paxeHne KOHyCOB
U yCeYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
MIOBEPXHOCTU KOHYCa

54 [Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKkue 3aaun Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYECHUI LWINHIPA, KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

56 JTI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYECHUI LWIMHIPA, KOHYyCa

57 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
LMIMHIPOM

53 [Ipuknagnelie 3aa4u, CBSI3aHHbBIE C
IAHIPOM

59 Cdepa u map




60

61

62

[epeceuenue cdepbl 1 MIapa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHue mapa
[epeceuenue cdepbl 1 M1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps miockocteo. Bug n
n300pakeHHE mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpryeCcKHe 3a/1aun Ha
JI0KA3aTeJIbCTBO U BEIYMCICHHUE, CBI3aHHbIE
co cepoii u mapom, MOCTPOCHUEM UX
CEYCHHUM MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii u mapoM, TOCTPOCHUEM UX
CEYEHMI TIOCKOCThIO

[Ipuknagueie 3agaun, CBsI3aHHbIE CO chepoit
U I1apoM

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIYUCJIICHUS B OKp}I)KHOCTI/I, CTaHI[apTHBIe
mooous

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

3anauu o teme "Tena 1 MOBEPXHOCTH
BpaieHus"

70

3anaun o teme "Tena v MOBEPXHOCTH
BpatieHus"




71

72

Kontposbnas padota "Tena u moBepxXHOCTH
BparuieHus"

006bem mumuHapa. Teopema 00 00bEMe
MPSIMOTO LUJIMH]IpA

73

74

75

Brrurcnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpeaenénHoro uarerpana. O0bpéM KoHyca

[Tnomaayn G0KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHYycCa

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u, CBA3aHHBIC C
BBIYHMCIECHHEM 00HEMOB NUINHApPA, KOHYCa

76

77

78

79

[Ipuknagueie 3agaun no teme "OOBEMBI
TIJIOIAIM TTOBEpXHOCTEN Ten"

O06béM 1mIapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsl.
CrepeoMeTpHuyecKre 3aJauu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB T1apa, MIapoOBOTO
CerMEHTa ¥ IapOBOT0 CEKTOPA

[Tpuknanueie 3ana4un no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
momaasio cgepbl. COOTHOMIEHUS MEXKTY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BbEMaMHU
MOAOOHBIX TEJ

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.
CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C
BBIYMCIIEHUEM 00BEMOB TEJ U IIJIOIIAAEN
ITOBEPXHOCTEN




80

81

Kontponbnas padota "[lnomanu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

JIBrokeHus npoctpancTBa. OToOpaKeHHUS.

JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IABMKEHUI

82

Buael n1BukeHuMit: napajuiesbHbIN NEPEHOC,
LEHTPAJIbHASL CAMMETPUS, 3€pKajbHAs
CUMMETpPHS1, TOBOPOT BOKPYT MPSAMOI

&3

84

85

[IpeobpazoBanus momoowus. [Ipsmas u chepa
Ditnepa

I'eomeTpuueckue 3a7aun Ha IPUMEHEHUE
JIBUKCHHUS

Kontponbnas padota "Bektops! B
npocTtpaHctae"

86

Oo6o6maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucteMaTtu3anus 3Hanuii: "[lapannensHOCTh
MPSIMBIX U TTIOCKOCTEHN B TpocTpaHcTBE"

87

88

&9

Ob6o06muaromiee noropeHue 11 noHATUH U
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucTeMaTHu3aIus 3HaHui: "BexTopsl B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATU U
MeToA0B Kypca reomerpun 10—11 xnaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,




90

91

cucreMaruszanus 3Haui: "O0beM
MHOrorpaHHuka"

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reometpun 10—11 kmaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOrpaHHuKa"

Oo6o06maromee noropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucrteMarusanus 3gaguii: "Inomann
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

92

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucrteMarusanus 3gaguii: "Inomann
MMOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

93
94

HToroBast KOHTpOJIBbHAS paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenue, o6o0IIEeHNE U
cHCTEMaTH3aINsI 3HaHUH

96

97

98

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUN KaK
HAayKHu 1 e€ POJIb B pa3BUTHUHU COBPEMCHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOT Ui

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B pPa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUA

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHUH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI




99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HayKu U €€ pojib B pa3BUTUH COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH ¥ €€ poJib B pa3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAayKH U €€ POJib B Pa3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

7

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 0o1ero odopa3oBanusi

['eomeTpus

7.1

7.2

7.3

OHGpI/IpOBaTB MOHATHUAMUA: TOYKA, IIpsAMasdd, IMJIOCKOCTb

HpI/IMeHHTB AKCHUOMBI CTEPECOMECTPHUU U CICACTBUA U3 HUX IIPU PCUHICHUHA
rCOMCTPHUUICCKUX 3a/lav
OHCpHpOBaTI) MOHATHUAMU: MNAPAJUICIIBHOCTE W MNCPIHCHAUKYIAPHOCTDH
MpsAMBIX U IUIOCKOCTEH

7.4

7.5

7.6

KnaccugummpoBars B3auMHOE pacrioyioKeHHE MPSIMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh MOHATUAMU: JABYI'PaHHbIN YroJ, IpaHd JBYTPAHHOIO yrija,
peOpo ABYIpaHHOIO yria, JUHEHHBIA yroJl JBYTPaHHOIO yIja, rpagycHast
Mepa JIByTPaHHOTO yria

OnepupoBaTh MOHATUSAMU: MHOIOIPAaHHMK, BBIIYKJIBIA W HEBBITYKJIbIHA
MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBHIIbHBIH MHOTOI'paHHUK

7.7

7.8

7.9

Pacrnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TMHpamMuia, MpH3Ma,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)

KnaccudunupoBate  MHOTOTpaHHHKH, BBIOMpas  OCHOBaHUS  JUIS
KIaccupuKauuu  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
IMPpaBUJIbHBIC MHOTI'OI'paHHUKH, IIpsAMBIC u HAKJIOHHBIC IMPU3MEI,
napajuieIeunebl)

OHepI/IpOBaTL IOHATHUAMMU CCKylias IIJIOCKOCTB, CCUCHUC
MHOT'OT'PaHHUKOB

7.10

OOBSICHATh  NPUHLMIIBI  [OCTPOCHMSI CEYEHHH  MHOTOTPaHHUKOB,
HCIOJIB3YSI METOJ CIIEA0B

7.11

7.12

7.13

CTtpouTh ceuYeHUs MHOTOTPAHHHUKOB METOJOM CIIE€JIOB, BBITIOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BHJI CBEPXY, COOKY, CHU3Y

Pematp 3a1aun Ha HAXO0XJICHUE TEOMETPUUYECKUX BEIUYHH M0 00pa3iam
WM aNropuTMaM, MPUMEHSS W3BECTHBIE AHAIMTHYECKHUE METOAbl MpHU
pEIICHUH CTaHAAPTHBIX MAaTeMAaTHYeCKUX 3a7ad Ha BBIYMCICHHUE
PACCTOSIHUN MEXIy IBYMs TOYKaMH, OT TOYKH IO MPSMOH, OT TOYKHIO
MIJIOCKOCTH, MEXK/Ty CKPEIIMBAIOIIUMHUCS MPSIMBIMU

Pematp 3a1aun Ha HAXO0XJICHUE TEOMETPUUYECKUX BEIUYHH MO 00pa3iam
WM aNropuTMaM, MPUMEHSS] M3BECTHBIE AHAIMTHYECKHUE METOAbl MpHU
PEIICHUN CTAaHIAPTHBIX MATEMATHYECKUX 3a/Jad Ha BBIYHCIICHHE YTJIOB




MEXY CKPEIIMBAIOIIUMHUC IPSIMBIMH, MEXAY NPAMOU U IUIOCKOCTBIO,
MEXY IIIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Beruncnsate 00bEMBI W IUIOHIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BBIYUCIISTH COOTHOIICHUS

714 MEXIY IUIOIIAISIMA ITOBEPXHOCTEN, o0BEMamu MOA00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh NMOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUU (PUTYPBI
W3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATh HHPOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTrypax, HpPEJCTaBICHHYI Ha
4epTeKax U pUCYHKaX
[TpumeHsTh TeOMeTpUYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
7.17 3aJa4, IPEIIOJIAaralollluX HECKOJbKO IAroB PELIEHUs, €CIU YCJIOBHS
IPUMEHEHHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 ITpuBOIMTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[TpuMeHsITh NOTyUYEHHbIE 3HaHUS HA IPAKTUKE: aHAIU3UPOBATh PEAJIbHbIE
CUTYyallU! U IPUMEHATH U3yUYEHHBIE IIOHATHUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTH4ecKu  cOopMyJIMpOBaHHOM  MpoOJieMbl,  MOJAEIUPOBATH
7.20 peallbHbIE CUTyallUd Ha SI3bIKE N€OMETPHUH, MCCIIENOBATH IOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAaHUEM F€OMETPUUYECKUX TOHATUH U TEOPEM, allliapara
anreOppl, pelmaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXICHHEM
F€OMETPUUECKUX BEIIMYMH
11 KUIACC
Kon .
IIpoBepsiemble npeAMEeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 0o1ero oopa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATUAMH: IMIUHJIPUYECKAsl TIOBEPXHOCTh, 00pa3yrolye
6.1 WIMHJIPUYECKON MMOBEPXHOCTH, LMIUHAP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yroniye  KOHHYECKOM  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaieHus (IHJIMHAP, KOHYC, cepa u map)
6.3 OOBSICHATH CIIOCOOBI MOJTyUEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH




6.5

OnepupoBaTh TMOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTECH TN BpAIICHUS,
TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OIKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOIPAHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHU
IMOJOOHBIX TEI

6.9

N300pakaTh u3ydaeMble (UTYPHI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATh (BBIHOCHBIE) IUIOCKHME 4YEPTEXH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHTH CEUYCHHUS Tel
BpallleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEOOPa30BbIBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumeHsTh TeOMeTpUYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralollluX HECKOJIbKO IIAroB pEIeHUs, €CIU YCJIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE IEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
o0azaroT

HpI/IMeHHTb IMMpaBUJIO MTapaJlICIICITUIICAA ITPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKApTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKAJIPHOE IMPOU3BEIACHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOpPOB U INPOU3BEACHHE BEKTOpAa Ha YMCIO, YToJ
MEXJly BEKTOpaMHU, CKaJSpHOE MPOU3BEACHUE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B I[eKapTOBOf/'I CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3ala4r Ha MPUMEHCHUC BEKTOPHO-
KOOpPJAWHATHOTO METOAa

6.20

Pemarn 3aJa4d Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUH H
HAaXO0XIACHUC T'COMECTPHUICCKUX BCIUYMH I10 06pa3uaM WK aJirOpuTMam,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEeIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIe IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKHUX 3314

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HH, PACIIO3HABATh IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHBIC 3HaHUS HA IPAKTHKE: aHAIU3UPOBATh pealibHbIC
CUTYallU{ U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEMbI,  MOJEIUPOBATH
pealbHbIe CUTYyallUd Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aavd, CBS3aHHBIC C HAXOXICHHEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
7

IIpoBepsieMblii 3JIeMEeHT CO/leP:KAHUS

I'eomerpus

7.1

7.2

OCHOBHBIE TTOHSATHUS CTEPCOMETPHHU. Tqua, npsAMas, IINIOCKOCTb, IIPOCTPAHCTBO.
Ilonsarue 06 aKCMOMATHYCCKOM MOCTPOCHUU CTCPCOMCTPUN: AKCHUOMBI CTCPECOMCTPHUU
n CJIICACTBUA U3 HUX

B3aumHoe  pacrnosokeHHE ~TOpSIMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
napajuiefibHble M CKpeluBaroiiuecss mpsMble. [lapannenbHOCT OPSIMBIX |
IUIOCKOCTEHl B NIPOCTPAHCTBE: MapajyiesibHble TMpsMble B  MPOCTPAHCTBE,
MApaJUIENBHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMON M IUIOCKOCTH. YTIIBIC
COHaAITpaBJICHHBIMU CTOpOHaMH, YyroJ MCKAY MpPsAMBIMHA B IMPOCTPAHCTBC.
[TapannenbHOCTh MIOCKOCTEN: Mapalie/IbHbIE TIOCKOCTH, CBOMCTBA MapalieIbHbIX
iockoctei. [Ipocrelimme nmpocTpaHCTBEHHBIE (UTYPHI Ha IIOCKOCTH: TETpajdJip,
KyO, mapaJjienenumnes, moCTPOeHUe CeUeHu

7.3

7.4

[lepneHUKYyIApHOCTh NPSIMOM M IJIOCKOCTH: IEPHEHIUKYJISPHBIE MNpsSMbIE B
IIPOCTPAHCTBE, MPSMbIE NapAJLJIEIbHBIE U IIEPIIEHIUKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH MPSMOM U INIOCKOCTH, TEOPEMA O IIPSIMOM NEPIEHANKYIIIPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJl MEXKY IIPSMOU U INIOCKOCTBIO, JBYTPAHHBII
yTOJ1, JMHEUHBINA YIOJI IBYIPaHHOIO yria. [Ieprnenukyiisap 1 HaKJIOHHbIE: paCCTOSTHUE
OT TOYKH JI0 IUTOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, IPOEKIHsI GUTYpPhI HA
IJIOCKOCTB. [IepreHIuKyIApHOCTD IIJIOCKOCTEN: PU3HAK NEPICHAUKYIIAPHOCTH IBYX
mockocTeil. Teopema o TpEX NMeprneHUKyIsIpax

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHMKA, BBIIYKJIBIE U
HEBBIIIYKJIBIE MHOTOI'PDAaHHMKH, DPa3BEPTKA MHOrorpaHHuka. IIpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, MpsMas M HAKJIOHHAs NMPU3MBbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Mpu3Mel. [lapannenenunen, npsaMOyrojabHbIN NapajuleaeIuIe]
U ero coucrtsa. Ilupamuaa: n-yronbpHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHA MOBEPXHOCTh NMHUPAMUAbI, MIPaBUIIbHAA U yCeu€HHas MUpaMuia.
OneMeHTbl npu3Mbl W NHpaMuibl. [IpaBuiIbHBIE MHOTOTPAaHHUKH: IOHSATHE
MIPAaBUJIBHOIO MHOTOTPAaHHUKA, IPAaBWIbHAS NpU3Ma M INpPaBWIbHAs IHUpaMUIA,
MpaBWIbHAS TPEyroJibHAs MUpaMua U MpaBUWIbHBIN TeTpasap, kyO. [IpencraBnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukKocadapyrue CeueHus
IIPU3MBI U TUPaAMUIBI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, IMIJIOCKOCTH.
ONeMEHTbl CUMMETPUM B  IHpaMuJax, MapajuleJenuIesax, IMpPaBUIbHBIX
MHOT'OTPaHHHUKAX

7.6

Brruucnenue 31€MEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yrisl. I[linomansb
OOKOBOIl MOBEPXHOCTM U TOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/lb
OCHOBaHMH, TeopemMa 0 OOKOBOW MOBEPXHOCTHU MpsAMON Tpu3Mbl. [Lmomans 60koBO#




MIOBEPXHOCTU U TOBEPXHOCTH IPaBWJIBHOM NHMpaMuAbl, TEOpPEMa O IJIOLIAAH
yceuénnoil nupamuabl. [loustue 06 06béme. OObEM MUPaMUIbL, TPU3MBI

7.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY TUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOIO0HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroIIKe MINHIPUYECKON MOBEPXHOCTH, OCh
HAJUHIPUYCCKOW MOBEpXHOCTH. [IMIIMHIp: OCHOBaHHWS W OOKOBasi MOBEPXHOCTb,
o0pa3yrolas 1 ocb, IJIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

Konundeckass TOBEpXHOCTh, OOpa3yrolIe KOHWYECKOW TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME U BEpIINHA, 00pa3yromas
1 OCb, TUIOMIA/Ib OOKOBOW M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ytoliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, IuaMeTp, IIIOMAAb MOBEPXHOCTH cdeprl. BzanmHoe
pacrionioskeHue cepsl U IIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe, TUIomaib

chepsl

6.4

6.5

N300paxeHnue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYca

KOM6I/IHaI_II/II/I TCJI BpallCHUA WU MHOTOT'PAHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN
OKOJIO C(I)epbl, C(bepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJINU TCJIO BpalllCHUS

6.6

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. OO0BEM MIMHpA,
KoHyca. O0BEM 1apa u miouaab chepsl

6.7

6.8

6.9

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOHIAASMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

CeueHns HNUInHApAa (Hapanneano U MNEPHICHAUKYIISIPHO OCI/I), CCUCHHUSA KOHYCa
(napanneanoe OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepH_II/IHy'), CCUCHUSA 1Iapa

BeKTOp Ha IIUIOCKOCTH U B IIPOCTPAHCTBC. CrnoxeHrue ¥ BBEIYNTAHHE BCKTOPOB.
YMHOXEHHE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemienne 3aga4, CBA3aHHBIX C
MMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

6.10

[IpsimoyronpHasi cucTeMa KoopAWHAT B TpocTpaHcTBe. KoopawmHaTel BEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATaX. YTroil MexXIy BekTopamu. CkansipHoe
MPOU3BE/ICHUE BEKTOPOB. BhIuncieHne YIiIoB MEXIY MPSMBIMU U IIOCKOCTSIMHU.
KoopannaTHO-BEKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3oBaHus

BnageHnue MeronaMu J0Ka3aTeNIbCTB, AITOPUTMAMH pELICHUS 3ajady;
yMeHue (opMyJIMpOBaTh U ONEPUPOBATh IMOHATUSAMU: ONPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHSATh UX; yMEHUE (HOpMyIupOBaTh
0o0paTHOE U IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMAaTUYECKOH HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYXKACHMS TpPU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMUYECKYI IPAaBUIBHOCTb  PACCYXIEHHUH; yMeHHe
ONEpUPOBATh MOHATHSIMH: MHOKECTBO, MOAMHOXECTBO, ONEpallUU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar AJis ONMCAHUS PeasIbHbIX IPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajja4, B TOM 4YHCIIe M3 JpPYyTruX Y4YeOHBIX TMPEeIMETOB; YMEHHE
ONepupOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3ajJlaBaTb M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUSMH: HATYpPaJIbHOE YHCIO, LIEJIOE YHCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIIEHb
C palMOHAIBHBIM  IIOKa3aTelIeM, CTENeHb C  JIEUCTBUTEIBHBIM
nokasareneM, JorapugMm ymucia, CHHYC, KOCHMHYC W  TaHIEHC
IIPOU3BOJIBHOTO YHCIA, OCTATOK II0 MOJIYJIIO, PAalMOHAJIbHOE YHCIIO,
UPpPALMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHBIX,  LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX 4YMCET; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAaUMEHBIIUI OOIIMI JeauTeNnb U HAauMEHbIee
oOmiee KpaTHOE, adropuT™ EBKiMa Npu pelieHnn 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITIOJHATh BBIUMCIIEHHE 3HAUYE€HUN W MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEeHsIMU U Jiorapudmamu, nmpeoOpa3oBaHUs IPOOHO-pAIIMOHATBHBIX
BBIPQXEHHI; YMEHHE ONEepUpOBaTh MOHITUSIMH: IOCIEI0BATEIbHOCTD,

apudMeTHUecKas mporpeccus, reoMeTpruecKas mporpeccus, 0eCKOHEUYHO




yObIBatomasi  reoMeTpudeckas  MpOrpeccus; yMEHHE  3a7aBaTh
MOCIIE0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOpMYII;
yYMEHHE ONEepUpPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUJIEKCHOTO 4ucia, popma
3aMUCcH KOMIUIEKCHBIX 4HCel (FreoMeTpuYecKas, TPUrOHOMETPUYECKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apH(pMeTHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPUBOJUTH MPUMEPHl  HCIOJIH30BAHUSA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATHh MOHATUAMHU: MaTpuia 2x2 u 3x3,

OnpeCaAC/IMTCIIb MATPHUILIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUSA W HCEPABCHCTBA, HX CHUCTEMbI;, YMCHHUC OIICPpHUPOBATH
NOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHﬁ, HCpaBCHCTB W CHUCTEM, YMCHHC PpCHIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIApaMETPOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI AJId PCIICHHA MATEMATUYCCKHUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHu U peaHLHOﬁ KHU3HHU

VYMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, UYETHOCTb (PYHKLUH,
NePUOANYHOCTh (PYHKIIMH, OTPAaHMYEHHOCTh (DYHKLIUH, MOHOTOHHOCTH
(byHKIMH, SKCTpeMyM (PyHKIIMH, HauOoJbIlIee 1 HaUMEHbIIIee 3HaYeHUs
(GYHKIIUM Ha MPOMEXYTKE, HEpepbIBHAsA (PYHKIIMSI, aCUMIITOTHI Tpaduka
¢dbyHKIMY, TIepBast ¥ BTOpas MPOU3BOAHAS (PYHKIUH, FEOMETPHUUECKUN U
¢u3nyeckuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, OINpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAMThb aCUMOTOTHI Tpaduka (yHKIHH; yMEHHUE
BBIUUCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (PYHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOW K Ipaduky
GYHKIUMM; YMEHUE HaXOAWTh MPOW3BOJIHBIE AJIEMEHTApHbIX (DYHKIMIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIEeNOBaHUS (YHKIHMH,
HaXOAUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM allapara MaTeMaTHYeCKOro
aHaIN3a; MPUMEHSTh NPOU3BOJAHYIO I HAXOXKJICHHUS HaWIy4IIero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bU3HYeCcKUX 3aa4ax; HaXOAUTh TJIOMAIH U 00BbEMBI (PUTYD C TIOMOIIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMH, TOKa3arenbHass M Jiorapudmuyeckas (QyHKUUH; yYMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMN, BBHIIOIHATH MPE0oOpa3OBaHUS
rpapuKoB (pyHKIUH, HCIOIb30BATE I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PEUICHUU 3a]a4 U3 APYTUX YYEOHBIX NMPEIMETOB H
3ajlay U3 peasIbHOM JKU3HU; BBIpAXaTh (POPMyJIaMU 3aBUCHUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKINHA IS peTeHHsI
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE HA
IPOIICHTHI, JI0JIM M YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JacTH yNpaBJIEHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHUIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHUIO 33J]1a4H,
UCCIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTth MOHATUSMU: cpeiHee apudMeTHIecKoe, MeArana,
HanOoJIbIlIee M HANMEHBIIIEE 3HAUYCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKAaTh, HHTEPIPETUPOBATH
nH(popMaIrio, TPEJICTABICHHYIO B Ta0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaKaloIIyI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpadUuUyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; Tpa(MueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIOJIEHUsT C TOMOINBIO JHarpaMM pPAacCeMBaHUS W JIMHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIy4alHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYalHOIO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMyJbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily IMOJIHOH
BEpOSATHOCTH, (hopmyiy beprymnnu, komOuHaTopHbIe (haKkThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydyailHas BEJIMYMHA, pACHpPEICIIEHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHHUE, AMUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIUM pACHpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOI'0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpeleleHui Juis
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH IHPUMEPHI
HPOSIBJICHUS 3aKOHA OOJNBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHa; ymeHue
IPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl PEIICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH  PEaIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPEIIMBAKOIINECA IpSMBIE,
MapaJuIeIbHOCTh U NMEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY IPSAMBIMH, YroJl MEXAY IPSAMOM M IIOCKOCTBIO, YTOJ MEKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE MEXKIY
IIPSAMBIMH, PACCTOSTHAE MEXKy TUIOCKOCTAMM; YMEHHUE UCIOJIb30BaTh IIPH
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLErO0 MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00bEM GUTYDBI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, nupamuia, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPaMUJbl, NMPU3MBI, KOHYycCa, IWIMHApPA, 00bEM KyoOa,

NpsAMOYT'OJIBHOTO IapajuIClICTInICaa, MHUpaMHAbl, MPU3MbI, HOUJIMHIApPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(dbopMyIHpOBaTH ONpEACTICHUS U3yYaeMbIX (PUTyp, BBIABUTATh THIIOTE3bI
O CBOICTBax U MpHU3HAKaX reOMEeTpUYecKuX (puryp, o00CHOBBIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBHIMIOJIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOA0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYphI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T€OMETPUYECKHE OTHOIICHHUS
NIPU PEIICHHUH 32149, HAXOAUTh FT€OMETPUICCKUE BETMYMHBI (JUTHHA, YTOJ,
II0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUYECKHE BETMUHHBI
(MHA, yroi, TUIOMa[h, OO0BEM, IUIONIANh MOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IpA, TUIOMAas cdephl; 00bEM KyOa,
HpsSMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [11apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, Pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHHE HCIIOIh30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad | 3afad JAPYTux y4eOHBIX

IIPEAMETOB
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YMeHue BBI6I/IpaTB HO,Z[XOI[HH_II/II\/'I MCTOH JIA PCUHICHUA 3adadu;
IMOHUMAaHHUC 3HAYUMOCTH MAaTEMAaTUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX nmponeccoB Hu HBHGHHﬁ; YMCHHUEC  PACIIO3HABATH

IMMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

EI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbnsle u nesnsie yucna. [IpusHaku e1uMOCTH LENbIX YUCell
12 Panmonanbubie yncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, MPOIECHTHI,
’ OCCKOHEYHBIC NTEPUOUUCCKHUE IPOOH
13 Apudmernueckuii  KOpeHb  HaTypalbHOW  cremeHu.  JleHcTBua ¢
. apu(MeTHUECKUMH KOPHIMHU HaTypaibHOH cTeNeHn
14 Crenenp ¢ nensiM nokasartesneM. CTelneHb ¢ PallMOHAIBHBIM IIOKa3aTENIEM.
' CBolicTBa CTENIEHU
L5 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapugm umucna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiicTBuTenpHble uncna. ApupMeTHYecKUe omepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yyciaMu. [IpubnuxEHHbIE BBIYMCICHUS, IPaBUJa OKPYIJIEHUS, NPUKUIKA U
OLICHKA PE3YJIbTATa BHIYUCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppannoHanpHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKie ypPaBHEHHS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBa
2.7 [TokazarenbHble U JIorapupMuIecKue HEpaBEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHUN. ONpeaenuTesIb MaTpUILbL
3 OyHKUIUYU U TpadUKU




Oynkuus, criocoos! 3ananus pynkuun. ['papuk pynkunu. Bzaumuo oopaTHble

> ¢yHkuuu. YétHele n HeuéTHble GyHKUMU. [lepuoauueckue GpyHKum
Ob6nactp ompezneneHuss ¥ MHOXKECTBO 3HadeHWU (yHkuuu. Hymmu ¢yskumu.
39 [TpomexxyTku 3HaKONOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIHH.
' MakcumyMmbl 1 MUHUMYMBI GyHKIMU. HanGonbliee 1 HauMeHbllee 3HaUeHHE
(GYHKIHU Ha TPOMEKYTKE
13 Crenennast GyHKIMS ¢ HATypaldbHBIM U LENBIM IMOKaszareiaeMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢GyHknwid. CBoHCTBa (YHKIHH,
' HENpEepbIBHBIX HA OTPEe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
1.8 Apudmernueckass W TeoMmeTpuyeckas mnporpeccun. Dopmyna CIOXHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonnas Gynkuuu. [IponsBoaHbIe 31eMEHTAPHBIX GYHKLINN
[TpumeHeHne NPOU3BOJHON K HMCCIEIOBAHUIO (YHKIMH HA MOHOTOHHOCTh U
4.2 sKCTpeMyMbl. Haxosxenrne HanOobIIero 1 HAaMMEHbBIIETO 3HAUCHHST (PYHKITHH
Ha OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHoxecTBO, onepanuy HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
52 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Terna u MOBEpXHOCTH BPAIICHUS




‘ 7.5 ‘ Koopaunatsl 1 BEKTOpBI
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