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IMNOACHHUTEJIBHASA 3AIIMCKA

I'eomeTtpus sBIsIeTCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TakK Kak oOO0ecleunBaeT BO3MOXKHOCTb W3YUYEHHS JUCUUIUIUH
€CTECTBEHHO-HAYYHOM HAIIPaBIECHHOCTH U MPEIMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockonbKy TOrHYeCKOe MBILUIEHUE, (DOPMUPYEMOE NPU U3yYEHUH 00YyYarOUUMUCS
HNOHSATUUHBIX OCHOB TE€OMETPUM, NPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LENOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUUECKUX 3a]1a4, YMEHUE
BBIIBUT'aTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCIHOJB3YIOTCS IpHU
pEIICHUH 33/]a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ay.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «l'eomeTpusi» Ha yriayoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIbHBIX CIOCOOHOCTEN 00YyUYarOMUXCsl IPU U3yUYEHUN
T€OMETPUH, KaK COCTAaBJSIONMIEH mpeaMeTHOW obnactu «Marematnka U
uH(popMaTHKa» Yyepe3 obecrneueHrne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIeIM(PUIHBIX TEOMETPUH,
¥ He0OXOIUMBIX JJIs1 YCHEHIHOT0 NpodheCcCHOHaNbHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aJjauaMy Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUITUBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIFOTCS:

pacHIMpeHne MpeaCcTaBiICHUs 0 TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpPbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(¢opMupoBaHHE TMpPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX OMNMCHIBATH M H3Yy4yaTh
pa3HbIe SBJICHUS OKPYXAIOLIEro MUpa, 3HAHUE TTOHSITUIHOTO anmnapara 1o pasaeiy
«CrepeoMeTpusi» yueOHOr0 Kypca reOMEeTpHUU;

opMHpOBaHWE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMeHUE MX NPUMEHSATb, YMEHUs JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHKE YMEHHS pACIlO3HABaTh HA YEPTEkKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Tela BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

dbopMHpoBaHrE MOHUMAHUS BO3MOXHOCTH aKCMOMATHUYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAaHUE MOHUMAHUS POJIM AKCMOMATHUKU TMpU
IIPOBEJEHUHN PACCYKIACHUM;

(¢opMupoBaHrUE YMEHHS BIaJ€Th METOJAMHU JOKa3aTeIbCTB M aJTOPUTMOB
pelIeHus, YMEHHS UX IPUMEHSTh, IPOBOJINUTH JOKA3aTEJIbHbIE PACCYKICHUS B XO/€
pElIeHUs] CTePEOMETPUUECKUX 3aJad U 3aJady C MPAKTHYECKUM COJIep KaHHEM,
dbopMHUpOBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEJUIEKTyalbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECa K U3YyUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHUSl pPacro3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U NPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNH MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIBbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHororpannukm», «Tena Bpamenus», «BeKkToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «YyMETh OIEPUPOBATH
HNOHATUSMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIiIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JMHHUAM Y4EOHOro Kypca, a
dopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O TojaM oOyudenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHMsl DenepanbHON paboueit
IPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yJaroImuecs
oOpamiaiuchb HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBbIKAMH MOCIIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YyUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4eHHIO T€OMETPUU HA YTITyOJIEHHOM YPOBHE I1O3BOJISIET:

co3gath  ycioBusd ans  auddepeHumanvii  oOydeHHs, OCTPOCHUS
UHAVMBUIYAbHBIX 00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUTh YIIIyOJEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONICH yueOHOoro mpenMera «MaTteMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3YyUYEHHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mpodeccun, obOecreunBas MPEEeMCTBEHHOCTb MEXKIY
001muM 1 mpodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEZeJN).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTtpaHcTBO. IloHsATHE 00 AaKCMOMATHYECKOM IIOCTPOECHHUU CTEPEOMETPHUMU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3aumMHOe pacrnonokeHue NpsAMBIX B IIPOCTPAHCTBE: IE€pPECEKaroLIrecs,
napajuleJibHble W CKpeluBaromuecs: mnpsmble. [IpU3HaKuM CKpeNIMBAIOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIIOCKOCTEN B MMPOCTPAHCTBE: NapaJuIeIbHbIE
IPSIMBIE B POCTPAHCTBE, MaPaJLIEIIbHOCTD TPEX MPSIMBIX, APATUIETbHOCTD IPSIMOU
u 1iockoctu. [lapamienbHoe W LEHTpalbHOE MPOEKTUPOBAHUE, N300pa’KeHHe
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3oOpaxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeabHbIX IJIOCKOCTEMN. [Ipocreimue
POCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulesieuIie],
MOCTPOECHUE CEUCHUN.

[leprieHAUKYISAPHOCTh NPSIMOM M IJIOCKOCTH: MEPIICHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIBHBIE W IEPIECHANKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIICHAUKYJIPHOU IJIOCKOCTH. OpTtoronaneHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT IPSIMOH 10 TNTIOCKOCTH, MPOEKUUs (PUTYphI HA TIIOCKOCTh. [lepneHauKyIsipHOCTh
IJIOCKOCTEMN: NMPHU3HAK MEPHEHAUKYISIPHOCTH JBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHAUKYJISIPAX.

VIl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOW M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IJIOCKUX YIJI0B MHOTOTPaHHOTro yriia. CBOMCTBA IUNIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIUIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKu

Bunbl MHOrorpaHHMkKoOB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, Ipsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasi U MOJHAs OBEPXHOCTh MPU3MBI.
[Tapamtenenurnen, npssMOYTOAbHBIN MTapaAJUICIECIUIE U €T0 cBoMcTBa. KpaTuanmme
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema I[ludaropa. [Mupamuaa: n-yronbHas nupaMua, NpaBUiibHas U yCeUEHHAas
nupamuabl. CBoiicTBa péObep M OOKOBBIX TpaHEd MPaBUIBLHON MUPaMUIbL.
[IpaBuiibHBIE MHOTOIPAHHUKHM: NpPaBUJIbHAS NPU3Ma W INpPaBUIbHAA INHPAMHUAA,



paBUJIbHAS TPEYTOJIbHAS TUpaMuUa U MPaBUIIBHBIN TETpadip, Kyo. [Ipencrapnenue
O IPaBWJIbHBIX MHOI'OTPAHHUKAX: OKTadAp, NOAEKA3IP U UKOCABIP.

Briunciienre 37€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YTJIbL.
[Inomanes OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMOM MpPU3MBI,
TUIONIAh OCHOBaHMH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO¥ pu3Msl. [Inomaas
OOKOBOM TOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOW TMHPAMUJIBI, TEOpEMa O
IJIOIAM YCEUEHHON NTUPAMUIBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpUss B MPAaBWIBHOM MHOTOIPAHHHUKE: CUMMETPUS
napajuiejenunesa, CUMMETPUS NPABWIbHBIX IPU3M, CHUMMETPHUs IPaBUIBHOU
IIAPAMUBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€HCTBUS ¢ BEKTOPaMHU: CIO0KEHUE
Y BBIYMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXECHHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[lonaTHEe KOMIUTaHApHBIE BEKTOpBI. lIpuM3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
IIpaBwno mnapamnenenunena. Teopema O pasigoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHapHbIM  BekTopam. [IpsiMoyrosibHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel Bektopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa WU
KOOpAMHATAMHA TOYEK. YTOJI MeEXIy Bekropamu. CKanspHOE MpOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[TonsiTsA: 1WIMHApPUYECKAas TOBEPXHOCTh, KOHHUYECKAs IMOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTb, oOOpasyrwlue TmoBepxHOocTel. Tema BpamieHus:
WJIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnosioxenue chepbl
U TUTOCKOCTH, KacaTellbHas MJIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
wiockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl 1 mapa.

O6bEéMm. OcHoBHbIE CcBoMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpSIMOYTOJLHOTO Tapajuienenunena u ciaeactsus u3z He€. OObEM mNpsMoi u
HAKJIOHHOW TPU3MBI, MWJIWHJPA, TUPAaMHUIbl U KoHyca. O0BEM IIapa M MIapoBOTO
CErMEHTA.

KomOuHanuu Ten BpaieHus W MHOrorpaHHukoB. [Ipusma, BmucaHHas B
WINHAP, OINHMCAaHHas oKkojo muiuHapa. Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocThio. [IoHATHE MHOTOTpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpALCHHUS.

[lnomans MOBEPXHOCTH LUIMHIpA, KOHyca, Miomanas chepbl U e€ dactei.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoreTus. Pemienwe 3agad Ha
IJIOCKOCTH € UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPAHHUKOB M TEJ1 BPAIllCHUsI: CEUCHUS IIUITMHIpa
(mapayiyienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS I1apa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEKYILIEH IIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanyu HaJl BEKTOpaMH. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyrojibHass cuctemMa
KoopaAuHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasioxeHune BeKkTopa Mo
6azucy. KooparHaTHO-BEKTOPHBIN METO] IPU PEIICHUH T€OMETPUUECKUX 3a1ad.

JBUKEeHUs B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OTtoOpakenws. [[BMKeHUS W PaBEHCTBO (HUTYP.
OO6mme cBoiicTBa JBWKCHUH. BuIbl JNBWXKEHUN: TMapauIeNbHBIM IEPEHOC,
LHEHTpaJbHas CHUMMETPHS, 3€pKaJbHasi CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus nogodus. [psmas u chepa Diinepa.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh TPAKJAHCKOUN MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOI0 00IIIECTBA, TPEJCTABICHHE O MATEMaTUYECKHUX
OCHOBaX (DYHKIIMOHHPOBAHUS PANIMYHBIX CTPYKTYp, SIBICHHUH, TMPOLEIYP
IpOXJIAHCKOTO  oOmiecTBa  (BBIOOpBI, ONMPOCHI U JIpyroe), yMeHHE
B3aUMOJICICTBOBATh C COLUAJIBbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C WX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TpakTaHCKOW HIEHTUYHOCTH, YBAXKEHHUS K
IPOILLIOMY M HACTOSILIEMY POCCUICKOW MAaTEMAaTHWKH, IEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKON MAaTEMAaTUYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHME JTYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUSA, 3TUYECKOrO TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTHKEHUN HAYKHU U AEATEIIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAS 3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 0OOBEKTOB, 3a/1a4, PEIICHHI, pacCyXI€HUI, BOCIIPUUMYUBOCTh
K MaTeMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHME:

c(OPMUPOBAHHOCTh yMEHUS MPUMEHSATh MAaTeMaTHUYeCKHe 3HaHUA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 30pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OTIIbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PU3HMUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN JAESATEIbHOCTHIO;

6) TpynoBoe BocIUTaAHHE:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTH TPYJOJIOOUs, HHTEpPEC K
pasnuyHbiM  chepaMm  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBINA BBIOOP
Oynymeld mnpodeccur U peaqu30BbIBATH COOCTBEHHBIE IKHU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKON HANPaBIECHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOJHON U COLMATIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKUX 3HAHWW IS pelieHus 3a7gady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUU JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U 0OIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEMaTHYECKOM
HAyKH Kak cpepbl 4eI0OBEUECKOM ACSTEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUIS Pa3BUTHS LIMBUJIU3ALIMH, OBJIAJICHUE S3BIKOM MaTeMaTHKU W MaTEMaTHYECKOM
KYJIbTYpOW KaK CpeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISATH MPOSKTHYIO
Y UCCJICIOBATEIIbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjornyeckue 1eiicTBUA:

BBISIBIISITh U XapAaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
O00OBEKTOB, TOHSTHH, OTHOLICHUW MEXAYy TMOHATHAMHU, (POPMYIUPOBATH
onpeeneHus] MOHATHM, YCTaHABIMBATh CYLECTBEHHbBIN NpU3HAK Kiaccu(UKanuu,
OCHOBAHMS 1J1s1 0000IICHNS U CPAaBHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  TPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIC, e AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPCUHUS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTENIbCTBA MATEMATUUECKNUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTpAUBATh ApTyMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh Crmoco0 pemieHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs, BEIOUpATh HAaubOoJee MOIXOIAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (DOpMyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yjbTaTam
MPOBENEHHOTO  HAOMIONCHMS, WCCIICNOBAaHUS, OIICHHBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA,

MPOTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKXKe BbIABUTAThH
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JAeUIIUTH MHPOpPMAIIUK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUAOB U (hopM
peACTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKH;

OIICHUBATh HaJIEKHOCTh uHopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBepPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPMHUMATh U (OPMYIIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TMHUCbMEHHBIX TEKCTaxX, JlaBaTh IIOSICHEHUS II0 XOJy peIICHUs 3aJ1auH,
KOMMEHTHPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTABIATh CBOM CYXICHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMuue M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIIEOBaHMUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAUK.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCHd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEIU U YCIOBUSAM, OOBSICHAITH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHKCHUS PE3YJIhbTaTOB JNCSATEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH IIeJb COBMECTHOM
JeSITebHOCTH, TUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenensTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT pabOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE MTYPMBD) U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMHU KOMaH/bI, OIICHUBATH KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEpUsM, CGHOPMYITUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOJHO OMEPHPOBATH OCHOBHBIMH TMOHSITHUSMU CTEPEOMETPUHU TIPHU PEIICHUH
3a/1a4 U MPOBEJICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TPUMEHSTh AKCHOMBI CTEPEOMETPUU U CJECACTBUS W3 HHUX IMPU PEIICHUH
reOMETPUYECKUX 3a/1ay;

e KJIacCU(PUUMPOBATH B3AUMHOE PACIOJIOKEHHUE TMPSIMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATHSMH, CBSI3aHHBIMHU C yIJIaMU B MPOCTPAHCTBE:
MEXAY MPSMBIMHU B IPOCTPAHCTBE, MEXKY PSIMOM U MIIOCKOCTBIO;

e CBOOOJHO OINEpPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOT'OTPAHHUKAMU,

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOIPAaHHUKOB (MpU3Ma, MUpaMuia,
PSIMOYTOJIbHBIN TIapaJijIesIeTuIe 1, Kyo0);



» KJaccupUIUPOBATH MHOTOTPAHHUKH, BRIOWpAsi OCHOBAHUS /IS KJIacCU(PUKaAIINK;
e CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C CEYEHUEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

 BBINOJIHATH MapaJJICNbHOE, IIEHTPATbHOE U OPTOTOHAIBHOE MPOCKTUPOBAHHE
¢buryp Ha TIOCKOCTh, BBITIOIHATH U300pakeHus GUTYpP Ha TUIOCKOCTH;

e CTPOUTH CEUEHUS MHOTOTPAHHUKOB pA3JIMYHBIMU METOJAMH, BBITIOJHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAJM TMOBEPXHOCTEH MHOTOTPAaHHHUKOB (MpHU3Ma, MUPaMHIA),
reOMETPUUYECKUX TEJI C MPUMEHEHHEM (popmyI;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U
TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUU (PUTYPHI;

e CBOOOJIHO OINEPUPOBATH TMOHITHSIMH, COOTBETCTBYIOIIUMH BEKTOpaM H
KOOpAHHATaM B IIPOCTPAHCTBE;

* BBITNOJHSATH JEHCTBUS HAJl BEKTOPaMU;

e pelIaTh 33aJla4 Ha JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOLICHUN U HAXOXKICHHE
T€OMETPUUYECKUX BEJIIMYWH, TPUMEHsS W3BECTHbIE METOABl TMPH PEIICHUU
MaTeMaTHYECKUX 3a/a4 TOBBIIIICHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;

e MPUMEHSATh  MPOCTEUIINE  MPOTrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

e W3BJCKATh, MNpPeoOpa3oBBIBATH M  HMHTEPIPETHPOBATH HMHPOpPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO Ha YepTeXax U
PHUCYHKaX;

e TPUMEHSTH TOJYYCHHBbIC 3HAHUSA HA TPAKTHUKE: CPaBHUBATh U AHAIM3UPOBATH
peanbHbIe CUTYAIMH, TPUMEHSITh U3yUEHHBIE MOHSATHS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHuecKu C(HOPMYIHPOBAHHONW TPOOIEMbI, MOJETUPOBATh peaJbHbIC
CUTyalldd Ha s3BIKE TEOMETPUHU, HCCIEIOBAaTh IOCTPOCHHBIE MOJAEIH C
UCTIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmnapara aireopsl, pemarh
NPaKTHYECKUE 33]]auM, CBA3aHHbIE C HAXOKICHUEM F€OMETPUUECKHUX BEIUYNH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHSA T€OMETPUU KaK COCTABHOM
gacTu (PyHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiaacca oOyvaromuiics HayYuTCs:

e CBOOOJHO ONEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMM C IWIMHIPUYECKOM,
KOHUYECKOH U chepruuecKoi MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI MOTYUYEHUS;

e OINEPHUPOBATh TMOHSATHUSIMH, CBSI3aHHBIMH C TeJaMU BpAIECHUS: IHIMHIPOM,
KOHYCOM, c(hepoit 1 1mapom;

e pacrmo3HaBaTh TeNla BpalleHus (LMWIMHAP, KOHYC, chepa U map) U OObSICHATH
CHOCOOBI MOJTYUYEHUS TEJl BPALLCHUS;

* KJaccu(UIMPOBATH B3aUMHOE PACIIONOXKEHUE ChHEPhl U MIIOCKOCTH;



e BBIUUCIATH BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BPAIICHUS, 00BEMBI U
IUIOLIAAM TTOBEPXHOCTEM MHOTOTPAHHUKOB M TEJl BPAILIEHUSI, TEOMETPUUYECKUX Tell
C IpUMeHeHueM (HopMyJ;

e CBOOOJHO OMEpPUPOBATh TMOHATHUSMH, CBS3AaHHBIMH C KOMOWHAIUSIMH TEI
BpAaIIeHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBINA B chepy ¥ ONMMCAHHBIN
okoJ10 cdepsl, chepa, BUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIllCHUS,

e BBIYUCIIATH COOTHOIICHHMS MEXKAY IUIONMIQJSIMU TIOBEPXHOCTEH M 00BEMaMu
ITOJIOOHBIX TE;

e W300paXkaTh U3ydaeMble (DUTYPHI, BBITIOIHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3
PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAILlCHHUS,

e U3BJEKATh, HWHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHPOpPMAIIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO HAa 4YepTexkax U
PUCYHKAX;

e CBOOOJIHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

* BBIMNOJHATH ONIEPALIMU HAJl BEKTOPAMU;

* 3aJ1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;

e pemaTh TEOMETPUYCCKHE 3aJla4i HAa BBIYUCIICHUE YTJIOB MEXAY MPSIMBIMH H
IUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHUM OT TOYKH JI0 IUIOCKOCTH, B IIE€JIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHHH;

e CBOOOHO ONIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMHU C JIBIDKCHUEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKCHUIA;

* BBITIOJHATH U300PKEHHUSI MHOTOTPAHHUKOB U TEJI BPAIICHUS MPU apaIIETHHOM
NepeHoce, MEeHTPATbHOM CHUMMETPHUH, 3€PKAIbHOM CHUMMETPHH, MPU IOBOPOTE
BOKpPYT MPSIMOH, MpeoOpa3oBaHus 0100US;

e CTPOWTh CEUYEHHS MHOTOIPAaHHUKOB W TeJ BpaIllEHUs: CEUEHHUs ITUINHIpA
(mapaJiienbHO MW MEPNEHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielbHbIe
OCHOBAHHUIO U TPOXOSIINE YEPE3 BEPILIUHY ), CEUEHUS 11apa;

* HCIOJb30BaTh METO/IbI IOCTPOEHUS CEYEHUI: METOJI CIIEIOB, METOI BHYTPEHHETO
POEKTUPOBAHHUS, METO/] MIEPEHOCA CEKYIIEeH MITOCKOCTH;

e JIOKa3bIBaTh TEOMETPUYECKUE YTBEPKICHHUS;

e TPUMEHSTh T€OMETpUUECKUEe (DAKTHI AJI1 PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
IIPEANOoIaraloInX HECKOIBKO II1aroB PEIIeHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a1aHbI
B SIBHOU M HESBHOU (opme;

e pemaTh 3aJla4d Ha JOKa3aTeIhCTBO MATEMATHYECKUX OTHOIICHUHN U HAXOXK/ICHUE
TCOMETPUUYECKUX BEITUYHH;

e TPUMEHATh TPOTPAMMHBIC CpPEICTBA U  JIIEKTPOHHO-KOMMYHHKAIMOHHBIC
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;



e NPHUMEHATH MOJYYECHHbIC 3HAHHs HA MPAKTHUKE: CPAaBHUBATh, aHAIM3UPOBATh U
OLICHMBATh pPEAJIBHBIE CUTYallMH, IMPUMEHATH H3YUYEHHBIC IIOHATHS, TEOPEMBI,
CBOMCTBa B MpOLECCEe MOHUCKA pEeUIeHUsT MaTeMaTH4YeCKHh CGHOPMYIUPOBAHHON
npo0IeMbl, MOJIEIMPOBATh PEabHbIE CUTYyalluU Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
IOCTPOEHHBIE MOJIENIM C HMCHOJIB30BAHMEM TI'€OMETPUYECKUX IOHATUNH U TEOPEM,
anmaparta aiareOpbl, pelaTh MPaKTUYECKUE 3aJauM, CBSI3aHHBIE C HAXOXJACHHUEM
r€OMETPUYECKUX BEJIUYHH;

* MMETh NPEJCTABIEHUS 00 OCHOBHBIX 3Tanax pa3BUTHA T€OMETPUU KaK COCTABHOM
4acTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Kosnn4yectBo 4yacos DI1eKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontponsusie | TIpakTaueckme (undposbie)
n/m | TeM MPOrpaMmbl Bcero paGoTsI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxenue 6 1
HPSIMBIX B IPOCTPAHCTBE
3 [TapaynenbHOCTh NPSAMBIX U 2
IUIOCKOCTEN B IPOCTPAHCTBE
[IepnieHIUKyYIAPHOCTD
4 MPSIMBIX U MJIOCKOCTEN B 25
MIPOCTPAHCTBE
VYTIuIBl ¥ pacCTOSHUSA 16 1
MHororpaHHuKu 7 1
BekTopsl B IpOCTPaHCTBE 12
g [ToBTOpEHwME, 0606H_ICHI:IC u 5 )
CUCTEMATH3aLMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 [TIPO'PAMME




11 KITACC

Hartenonamme KosmuecTBo yacos DJIeKTPOHHbIE
Ne (undposbie)
pa3aesioB U TeM Kontpoabnbie | IIpakTnueckue
n/n Bceero o0pasoBaTe/bHbIC
NPOrpaMMmblI padoThI padoThI
pecypcbl
A
1 HaJIUTUYECKas 15 i
reoMeTpHUs
IToBTOpEHME,
600
5 0000111eH1E U L5 !
CUCTEMATHU3ALHS
3HaAHUHN
3 O0BEM MHOTOTpaHHHKA 17 1
Tena BpaieHus 24 1
[Inomaan
5 IIOBEPXHOCTH U 9 1
00BEMBI KPYTJIBIX TEI
6 JBrkeHUs 5 1
IToBTOpEHue,
7 00o0011eHe U 17 5
CUCTEMAaTU3aLUs
3HaHUI
OBUIEE KOJIMYECTBO
I 102 8 0

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

OcHoBHbIE TIpaBUIIa
M300pakeHUs Ha PUCYHKE
IJIOCKOCTH, MapalIeIbHbIX
MPSAMBIX (OTPE3KOB),
CepeIuHbI OTpEe3Ka

[TonsaTHA crepeomeTpun:
TOUKa, MpsiMasi, MI0CKOCTb,
npocTpancTBO. OCHOBHBIE
npaBuiia U300pakeHus Ha
PUCYHKE IIJIOCKOCTH,
NapajieIbHbIX MPSMBIX

(0Tpe3koB), cepeIuHbl OTpe3Ka

INousaTus: NEpECCKArOIECH

IIJIOCKOCTH, IICPCCCKAIOIUCCA

npsiMasi ¥ MI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

[TonsTus: nepecekaromyecs

IIJIOCKOCTH, IEPECCKAOIIUECCA

npsiMasi ¥ IMI0CKOCTb;
HOJIyTIPOCTPAHCTBO

MHoOrorpaHHukKH,




n300pakeHue MPOCTENUIINX
MPOCTPAaHCTBEHHBIX QUTYD,
HECYIIECTBYIOLINX O0BEKTOB

MHOrorpaHHukKH,
n300pakeHHEe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIIUX OOBEKTOB

AKCHOMBI CTEPEOMETPUH U
HEPBbIE CIEICTBUS U3 HUX

AXCHOMBI CTCPCOMECTPHU U
IIEPBLIC CIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIC CIIECICTBUA U3 HUX.
CriocoOblI 3a1aHusl IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

10

N3obpaxenue ceueHmit
NUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pEbpa. N3o0paxkenue
repeceyeHus MoJIy4eHHbIX
IJI0CKocTel. PackpammBanue
MTOCTPOCHHBIX CEUCHUI
pPa3HBIMU [IBETAMHU

11

N3o06paxenune ceueHmit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOPBIC MPOXOISAT Yepe3 uxX
pébpa. M3obpakeHue




NIECPECCUCHUA MTOJTYUCHHBIX
IJI0cKocTeil. PackpammBanue
MOCTPOEHHBIX CEUCHUN
pa3HbIMU LIBETaMU

12

N3oOpaxkenue ceueHuit
MUpaMHJIbl, KyOa U IPU3MBIL,
KOTOPBIE MTPOXOAAT Uepe3 Ux
pébpa. N3obpaxenue
NepPECEUCHUS TOJTyUEHHBIX
mockocTeil. PackpammBanue
IIOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

13

N3o0pakeHue ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE TPOXOJAT YEPE3 UX
p€bpa. M3obpakenue
IepeceyeHus! MOIyYEHHBIX
miockocren. PackpammBanue
MOCTPOEHHBIX CEYEHU
Pa3HbIMH LIBETaMU

14

Meton cnenoB s
MOCTPOEHUS CEUEHUI

15

Merton cienoB uist
IIOCTPOEHHUS CEYECHUH.
CBolicTBa nepeceyeHmi
MPSIMBIX U IJIOCKOCTEMN

16

Meton cinenoB s
IIOCTPOCHHUS CEYECHUH.
CBolicTBa nepeceyeHmi




MPSAMBIX U IJIOCKOCTEN

17

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YE€PTEKEH 1 3aIiCh
[1aroB MOCTPOCHHUS

18

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX Y€PTEKEH 1 3aIiCh
[1aroB MOCTPOCHHS

19

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX Y€PTEKEH 1 3aIiCh
[1arOB MOCTPOSHHUS

20

[Toctpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX Y€PTEKEH 1 3aIiCh
[1arOB MOCTPOSHHUS

21

[ToBTOpEHME IIIAHUMETPUU:
Teopema o
IPONOPILHOHATIBHBIX OTPE3KAX.
[Tonobue TpeyroabHUKOB

22

[loBTOpPEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEUEHHUAX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus




IIaHUMETPHUHN U
CTepEOMETPUH

23

KonrtponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBarouuecs npsimMble.
[Ipu3Haky CKpenuBarOmMUXCs
npsaMbIxX. [lapamiensHbie
MIPSIMBIE B IPOCTPAHCTBE

25

Teopema o cylieCTBOBaHMU U
€UHCTBEHHOCTH IPSIMOU
napasuieIbHON JaHHOU
MPSIMOM, IPOXOIAILEN Yepe3
TOUYKY IIPOCTPAHCTBA U HE
JIeXalel Ha TaHHOUW MPsIMOM.
Jlemma o nepecedeHUH
NapauIeIbHBIX IPAMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsaMbIX. Teopema o TpEx
napasuieIbHBIX MPSIMBIX.
Teopema o cKkpenrBarOIuXCs
MIPSIMBIX

27

[TapamnensHoe
npoekTupoBaHue. OCHOBHbIE
CBOMCTBA MapaIeIbHOI0
IPOEKTHUPOBAHUS.




N306paxenue pazHbix puryp
B MMApAJJIETILHON MPOEKIUU

28

entpanpHas nmpoekuus. Yromu
C COHAIPABJICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3aa4yM Ha JOKa3aTeNIbCTBO U
HCCIIEI0BAaHUE, CBA3aHHBIE C
PacoJI0KEHUEM NPSMBIX B
MIPOCTPAHCTBE

30

[TonsTHs: MapamenbHOCTh
IIPSIMOM U TUIOCKOCTH B
npoctpanctse. [Ipu3zHak
NapaJuIeIbHOCTH NPSIMOU U
mwiockoctu. CBoiicTBa
MapajuIeIbHOCTH NPSIMOU U
IJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUC U
JI0OKa3aTeNIbCTBO, CBSI3aHHBIE C
MapauIeTbHOCTBIO MPSMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE

32

[Toctpoenue ceuenus,
IPOXO/SIIETO Yepe3 TaHHYIO
NPSIMYIO Ha YEPTEKE U
MapajyIEIbLHOTO IPYTOn
npsamoil. Pacuér oTHomeHuin

33

[TapamiensHas npoekuus,
IPUMEHEHUE JJIsl HOCTPOEHUs




cedeHuil Kkyoa u
napainenenunena. CBoicTBa
napasuieJienumnea u IpusMbl

34

[TapaynenpHbIE MITOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o napamieabHOCTH U
€JUHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSILEH Yepe3 TOUKY, He
MPUHAJICHKALLYIO TaHHOMN
IIJIOCKOCTH U CIIECTBUS U3
Heé

36

CaolicTBa napamieabHbIX
IUIOCKOCTEN: O
MapajyIeIbHOCTH MPSIMBIX
repeceyeHus npu
NIEPECEUEHUH JIBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeTben

37

CaoiicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3kax
napasuleNbHbIX MPSAMBIX,
3aKJIIOYEHHBIX MEXKIY
napaiebHbIMU
IUTOCKOCTSIMH; O TIepeceueHIH
IIPSIMOY C IBYMsI
napaiebHIMU TIOCKOCTSIMH

38

[ToBTOpEeHME: TEeOpeMa
[Mudaropa Ha miaockocTu




39

[ToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO
TPEYroJabHUKa

40

CaoiicTBa Ky0a 1
PSAMOYTOJIBHOIO
napauiesenunena

41

Boluniciienue 1iaMH OTpE3KOB B
KyO€ U IpsIMOYTOJIbHOM
napaeenunee

42

IlepnieHAMKYISIPHOCTD TPSIMOM
v 11ockoctu. [IpusHax
MEPIIEHAUKYISPHOCTHU MPSIMOU
U IUIOCKOCTH

43

[TepnieHAMKYIAPHOCTD MPAMOL
u mockoctu. [lpusnax
NEPHEHANKYISIPHOCTH TIPSIMOM
U TJIOCKOCTH

44

Teopema o CylleCTBOBAaHUU U
€IMHCTBEHHOCTH IPSIMOI,
IPOXOJSILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NIEPIEHIUKYIISIPHOU K
IJIOCKOCTH

45

IInockoctu u
NEPICHIUKYISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

Ilnockoctu n
MepIEHIUKYIISIPHBIC UM
NpsIMbIE B MHOTOTpaHHUKaX




47

[lepnieHaUKyYISp ¥ HAKIOHHAS.
[TocTpoenne nepneHauKyJisipa
U3 TOYKU Ha IPSIMYIO

48

[lepnieHAUKyIsp ¥ HAKIIOHHAS.
[TocTpoenne nepneHauKyJsipa
W3 TOYKHU HA IPSAMYIO

49

Teopema o Tpéx
NEepHeHIUKYIsIpax (mpsmas u
oOparHasi)

50

Teopema o Tpéx
NepHeHANKYIIsIpax (mpsmas u
oOpartHas)

51

Yron mexnay
CKPEIIMBAIOIIUMUCS IPSIMBIMU

52

[Touck nepreHIuKyIsspHBIX
HpSIMI)IX C ITIOMOIIIBIO
HCpHeHI[I/IKYIISIpHBIX
IUIOCKOCTEH

53

OproronansHoe
IPOEKTUPOBAHNE

54

[TocTpoenue ceuenunii kyoa,
MPU3MBbI, IPABUIBHOU
MHUPAMUJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIUU

55

[TocTpoenune ceuenuit kyoa,
TPU3MBI, TPABUIBHOMN
MUPAMUJIBI C TTOMOIIBIO
OpPTOTOHAILHOU MPOEKIINH




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[InockocTn cumMmmeTpuii B
MHOTOTpaHHHUKaX

57

[Ipu3nax
MEPIEHIUKYISIPHOCTH MTPIMOMN
U IUIOCKOCTH KaK CJIECTBUE
CUMMETpUU

58

HpaBI/IJIBHBIe MHOT'OT'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJIOCKOCTH

59

[IpaBuUsIbHBIE MHOTOTPAaHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJI0CKOCTH

60

CrniocoObl OmyCTUTh
NEPICHAUKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
NapajuIeJIbHON IPSIMOU

61

CaBur no HenapauieIbHON
pSMO, H3MECHECHHE
pacCcTOAHUMI

62

KonTponbnas pabora
"B3zanmHoe pacrnonoxeHue
OPSIMBIX U TJIOCKOCTEHN B
npocTpaHcTBe"

63

[ToBTOpEHME: YyrOaI MEKTY
NPSAMBIMH Ha MJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,




TEOpEMa KOCUHYCOB

64

[loBTOpEHME: Yroa MeXIY
CKPELIMBAIOIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FGOMCTpI/I‘IeCKI/Ie MCTOBI
BBIYUCJICHUA yIJIa MCKIY
IpsAMBIMHA B MHOT'OT'PaAHHHUKAX

66

JIByrpanHsb1i yrosu. CBOMCTBO
JMHEHHBIX YTJIOB ABYI'PAHHOIO
yria

67

[IepnieHauKysIpHBIE
miockoctu. CBolicTBa
B3aMMHO MEPIEHANKYIISIPHBIX
IIOCKOCTEH

68

IIpu3nak
NEePHEHANKYISIPHOCTH
IJIOCKOCTEI; TeopemMa 0O
NPAMON MepeceyeHust IByX
IIJIOCKOCTEH
NEPHEHANKYIJISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTONIBHBIM
napasuiesienume; Kyo;
U3MEepEeHMs], CBOMCTBA
IPSIMOYTOJIBHOTO
napasuiesienumnes1a

70

Teopema o AuaroHan
MPSIMOYTOJILHOTO
napasuieJienunena u




CIIEICTBHE U3 HEE

71

CrepeomMeTrpuueckue u
NPpUKIIAAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U
TUIOCKOCTH

72

IToBTOpeHuUeE:
CKpPCIIUBAKOIIHNECS TPSAMEIC,
napajuleIbHbIC IIIOCKOCTH B
CTaHAAPTHBIX
MHOTr'OrpaHHUKax

73

[Tapa napannenbHbIX
MIOCKOCTEH Ha
CerH_II/IBaIOH_[I/IXCSI HpSIMbIX,
paccTositHue MEeXIy

CKpCIIUBAOIIUMHUCA ITPAMBIMU

B ITPOCTBIX CUTyalUsAX

74

Paccrostane oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

75

Brruncnenue paccrosHui
MEXY CKPEIIMBAIOLIIUMHUCS
MPSAMBIMH C TTOMOIIBIO
NEPIEHANKYIJISIPHON
IIOCKOCTH

76

Tpé€xrpanusiii yroi,
HEpaBEeHCTBaA JUIsl

TpeXrpaHHbIX yriaos. Teopema
[Mudaropa, Teopemsl




KOCHUHYCOB U CUHYCOB JJI
TPEXTPAHHOTO yTJia

77

DeMeHTHI cheprudecKoit
TE€OMETPHUH: Te0e3NUECKUE
JMHUM Ha 3eMJjie

78

KontponbHas padota "Yrisl u
paccrosiHus"

79

CucreMaTusanus 3HaHUH
"MHOrorpaHHuK 1 €ro
3J1eMEHTHI"

80

[Inpamua. Buael nupamun.
[IpaBunbHas nupamuia

81

IIpusma. IIpAmas u HakIOHHAS
npusMsl. [IpaBunbHas npuzma

82

[Ipsimoit napamienenunes,
IPSIMOYTOJIBHBII
napasuieNienumnesn, Kyo

83

BrlInykiibie MHOTOIpaHHHKH.
Teopema Ditnepa

84

Brinykiibie MHOTOIpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
TOJTYTIPAaBUITbHBIE
MHOTOTPaHHUKH

&5

KonTponsHas padora
"MHororpaHHuKku"

86

IlonsTue BCKTOpa Ha
IINIOCKOCTH U B ITPOCTPAHCTBEC




87 CyMmMa BEKTOpOB

88 Pa3nocTe BekTOpOB

89 [IpaBuno napamnenenumnena

90 YMHOXEHUE BEKTOpa Ha
YHUCIIO
Pasznoxenune BekTopa 1o

91 0a3ucy TpE€x BEKTOPOB, HE
JeKalMX B OJHOM INIOCKOCTH

92 CxansapHoe Npou3BEICHHE

93 Brruncnenue yria Mmexiy
BEKTOPAMH B ITPOCTPAHCTBE

94 [Ipocreiimume 3amauu ¢
BEKTOpaMHU

95 [Ipocreitmme 3anaun ¢
BEKTOpaMHU

96 [Ipocreitmue 3anauu ¢
BEKTOPAMHU

97 [Ipocreiimume 3amayu ¢
BEKTOpaMHU

08 O60061eHue 1
crucTemMaTu3alus 3HaHUI

99 Ob6o06uenne u
crucTemMaTu3alus 3HaHUI

100 Hrtorosast KOHTpOJIbHAsS
paborta

101 Hrorosas KOHTpOIbHAS

paborta




00001IeHne u
102 . 1
cucreMaTui3anusa 3HaHUU

OBIIEE KOJIMYECTBO YACOB

10 ITIPOT'PAMME 102




11 KITACC

Ne
/o

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJabHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTejibHbIEC

pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BekTOpa Ha
TIJIOCKOCTH U B
npoctpaHcTse"

[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

IToBTOpEeHue TemMbl
"BbluMcieHUE yIila MeX1y
BEKTOPAaMH B ITpocTpaHcTBE"

[ToBTOpEHUE TEMBI
"VYpaBHeHUE MPSIMOiA,
MPOXOSIIEH Yepe3 ABe
TOYKHU"

YpaBHEHUE IIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHE IIOCKOCTH,
HOpMaJjb, ypaBHEHHE
IJIOCKOCTH B OTpE3Kax

BekropHoe nmpousseieHue

JIuHeiiHbie HEPaBEHCTBA,




JIMHENHOE
MPOTpaMMHUPOBAHNE

JIuneliHble HEPABEHCTBA,
JTMHEWHOE
IIPOrpaMMUPOBAHUE

10

AHaIUTHYECKUE METOIbI
pacuéra yria Mexay
NPSIMBIMH B
MHOTOTpaHHHUKaX

11

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

12

dopmysa pacCTOSHUS OT
TOYKH JI0 MJIOCKOCTHU B
KOOpJIMHATAX

13

Haxoxnenue pacctostHuit OT
TOYKH JI0 IIJIOCKOCTH B Ky0e

14

HaxoxneHue pacCcTosiHUM OT
TOYKH J0 IJIOCKOCTH B
IIPaBUIIbHOM MUPAMUJIE

15

KonTponbHas pabota
"AHaTuTUyecKasg
reomeTrpus”

16

Ceuenuns MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC
MHOT'OI'paHHUKN

17

CeueHus MHOT'OI'paHHUKOB:




METO/J CICI0B

18

CeueHust MHOTOTPAaHHUKOB:
CTaHILapTHBIC IIJIOCKOCTH,
HCpGCG‘ICHI/ISI HpSIMBIX 58
TIOCKOCTEH

19

HapanneanLIe MpAMbIC U
TINIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA

20

[TapannenbHble IpsIMbIE U
MJIOCKOCTH: pacuéT
OTHOIIEHU

21

[TapamienbHble IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXLY
CKPELIMBAIOIUMUCS
IpSMBIMU

22

[IepnieHauKynsspHBIE
MIPSIMBIE U TUIOCKOCTH:
CTaHapTHBIE MAPBI
NEPIIECHIUKYISPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETpUU
MHOI'OTPaHHUKOB

23

[TepnenaukynspHbie
IpsIMbIE U TJIOCKOCTH:
TeopeMa O Tpex
NepreHIuKyIsIpax

24

[lepnieHauKynsipHBIE
IPSIMBIE U TUIOCKOCTH:
BBIUNCJICHYS UIVH B




MHOTr'OrpaHHUKax

25

[ToBTOpeHue: muomaan
MHOTOYTOJILHUKOB,
(hopMyJIBI IS TUTOIACH,
COOOpaxKeHHUsI MMOA00MS

26

[ToBTOpEeHMe: muomaau
MHOTOYTOJIbHUKOB,
(hopMyIIBI I71S TUTOINAEH,
CO00paxKeHwsI MOA00MS

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB,
(bopMyJIBI IS TUI0MIA e,
COOOpaxeHwsl MoA00Ms

28

IInomanu ceueHunit
MHOTOI'PAaHHHUKOB: TIJIOIIATN
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKeHUS
o100us

29

IInomanu ceueHnit
MHOTOI'PAaHHHUKOB: TIJIOIIAN
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKEHHS
o100us

30

KounTponbHas pabota
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O0BpéM Tena. O0beEM
IPSIMOYTOJIBHOTO




nmapaJuiCjacnuicaa

32

3amaun 06 yABOCHUH Ky0a, 0
KBaJiparype Ky0a; o
TPHUCEKIINH yTiia

33

CrepeomeTrpuueckue 3aaau,
CBsI3aHHBIE C 00BEMOM
MIPSIMOYTOJIBHOTO
napajuiesenuneaa

34

[IpuknagHbie 3a1a4u,
CBsI3aHHBIE C BEIUMCIIEHUEM
00BEMA MPSIMOYTOIEHOTO
napajienenuneaa

35

O0BEM TIPSIMO TPU3MBI

36

CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE C BHIUUCIICHUEM
00BEMOB NPSAMOI TPU3MBI

37

[Ipuknanueie 3anaymn,
CBSI3aHHBIE C 00BEMOM
IIPSIMOY IIPU3MBI

38

Brrunciienue 00EMOB TeI €
TIOMOIIIBIO OIPEICAEHHOTO
uHrerpana. O0bEM
HAKJIOHHOHN TPU3MBI

39

Brrunciienue 00EMOB TeI €
TIOMOIIBIO OTTPENEITEHHOTO
uHTerpaina. OobpEmM
TTUPAMHU/TBI

40

®opmyna o0bEMa




nupamuibl. OTHOLLIEHUE
00bEeMOB MUpaMuU/I ¢ OOITUM
YTJIOM

41

dopmyna 00bpEéMa
nupaMupl. OTHOLIEHHE
00BEMOB MUpPaMHU/T ¢ OOIITUM
yriioM

42

CrepeomeTrpuueckue 3aj1auu,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOH TIPU3MBbI

43

CrepeomeTrpuueckue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU
TTAPAMH/TBI

44

[IpukiaaHbie 3a1a49H 110
teMme "OOBEMEI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOH TPU3MBI

45

[Ipuknagnelie 3a1a4u 1Mo
teme "OOBEMEI TEI",
CBsI3aHHBIE C 00BEMOM
MTUPAMHU/IBI

46

[Ipumenenue 00bEMOB.
Beruncnenne paccTosHUS 10
IUTIOCKOCTH

47

KonTponbhas padbora
"O0bEM MHOTrOrpaHHHKA"

48

Hunmuaapudeckas
MMOBEPXHOCTh, 00pa3yroIIne




LWIHHAPUYECKON
MOBEPXHOCTH

49

Hunuuap. [psamon
KpyTOBOM LIUIUHJAP.
[Inomane moBepxHOCTH
LUAJUHIPA

50

Konnueckast moBepxXHOCTb,
o0pa3yroire KOHUIeCKOn
nosepxHoctu. Konyc

51

CedeHue KoHyca
MJI0CKOCTBIO, TapaJIIEIbHOU
MJIOCKOCTH OCHOBAHMSI

52

Y ceu€HHblil KOHYC.
N306paxkenne KOHyCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomane 60xoBOI
MOBEPXHOCTH U MOJTHON
IIOBEPXHOCTH KOHYyCa

54

[Tnomane 6okoBOM
MMOBEPXHOCTHU U MOJHOM
MMOBEPXHOCTH KOHYCA

55

CrepeomeTrpuueckue 3aaumn
Ha J10Ka3aTeJIbCTBO U
BBIYMCIIEHHE, [IOCTPOCHUEM
CEYEHHU [UIMHApPA, KOHYyCa

56

CTepeOMeTpI/I‘ICCKI/IC 3aJadu
Ha JO0Ka3aTCJIbCTBO U
BBIYUCJICHUC, ITIOCTPOCHUEM




CEUEHHM [UIMHIpPA, KOHyCa

57

[Ipuknanueie 3anaymn,
CBSI3aHHBIE C LIMJIUHPOM

58

[Ipuknagnelie 3a1a4u,
CBSI3aHHBIE C IHJIMHIPOM

59

Cdepa u map

60

Ilepeceuenue chepsl u mapa
¢ iockocTho. Kacanue
mapa u cepsbl MI0CKOCTHIO.
Bun u nzo0paxkenue mapa

61

[epeceuenue chepsl u mapa
¢ ockocThio. Kacanue
mapa u cepsl MI0CKOCTHIO.
Bun u nuzobpakenue mapa

62

VYpaBHenue chepsl.
[Tnomans chepst u e€
qacTen

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYMCJICHHE, CBA3aHHbBIE CO
cthepoil u mapom,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
chepoil u mapom,




MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

[Ipuxnagueie 3a1auu,
CBsI3aHHBIE CO Cepoii u
mapom

67

[ToBTOpEHME: OKPYKHOCTH
Ha INIOCKOCTH, BEIYMCIICHUS
B OKPY>XHOCTH, CTaHJapTHEIE
mox00us

68

Paznuunsie KOM6I/IHaI_[I/II/I TCJI
BpaluCcHusA U
MHOT'OIrpaHHUKOB

69

3agaun 1o TeMe "Tena u
MMOBEPXHOCTHU BpalieHus"

70

3anauu o reme "Tena u
HOBEPXHOCTH BpaleHus"

71

KonTponsHas pabora "Tena
1 TIOBEPXHOCTH BpALLECHUS"

72

O6weém muuHapa. Teopema
00 00bEMeE pSIMOTO
WITMHIpA

73

Brruucnenue o06EMOB TeN €
TIOMOIIBIO OMIPENEITIEHHOTO
unTerpana. O6bEM KoHyca

74

ITnomanu 60KOBOI U
IIOJTHOW ITOBEPXHOCTH
KOHycCa

75

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,




CBA3AHHBIC C BLIYHUCICHUCM
00BEMOB IMIIMHPA, KOHYCa

76

[Ipukiaguele 3aga4u 1o
teme "OOBEMBI U TUTOIIAIH
noBepxHoctel Ten"

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
o0BEme mapa. [Tnomans
cdepsl. CTepeomMeTpudecKue
3a]a4uu, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB
nrapa, mapoBOro CErMeHTa
IIAPOBOTO CEKTOpa

78

[IpukiagHele 3aga4u 1Mo
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM IIapa
Y TUIOMIABI0 cephl.
CoOTHOIICHUS MEXIY
IUTIOIIA/IIMU TTIOBEPXHOCTEH U
00BEMamMu MOJOOHBIX TEl

79

IlogoOHbIE TENa B
npocTtpaHcTBe. Mi3meHnenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB Tell U IUIOIAAeH
MTOBEPXHOCTEU

80

KonrtponpHas padora
"Ilnomany moBEpXHOCTU U




00BEMBI KPYTIBIX TET"

81

JIBYDKEHUS IPOCTPAHCTBA.
OtoOpakenusi. J|BmwkeHust u
paBeHcTBO (puryp. Ob6mue
CBOICTBA JBHKCHUM

82

Bunp! nBmxennit:
MapaJuyIeIbHbIN NIEPEHOC,
LIEHTpAJIbHASL CUMMETPUS,
3epKaJibHasi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMON

83

[IpeobpazoBanus nog00Ms.
[Ipsimas u cepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
IPUMEHEHUE JBIKEHUS

85

KonTponbhas padbora
"BekTopsl B mpocTpaHcTBe"

86

O6o061maroniee TOBTOPEHHE
11 noHsiTHI U METO/IOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATU3AIIUS
3Hanuit: "[lapanienbHOCTh
MPSIMBIX U INIOCKOCTEHN B
npoctpaHctse"

87

Ob6o0m1aroriee MOBTOpeHNE
11 nousTHiA 1 METOAOB
Kypca reometrpuun 1011
KJIACCOB, CHCTEMaTH3aLUs
3HaHuii: "BekTopsl B
npocTpaHcTBe"




88

O6o0061maro1iee NTOBTOPEHHE
11 noHATHi U METOAOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aLMs
3HaHUM: "BekTopsl B
npocrpaHcrae”

&9

O6o0mmaroiiee MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3aIUs
3HaHuii: "OobeM
MHOrorpaHHuka"

90

O06o0maroiee MOBTOPEHHE
11 moHATUN 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTU3alIH
3nanuii: "O0bemM
MHOTOrpaHHUKaA"

91

O6o061maroniee TOBTOPEHHE
11 ToHSATHI 1 METOI0B
Kypca reometpun 1011
KJIaCCOB, CHCTEMAaTU3allHs
sHanui: "Ilnomanu
TMOBEPXHOCTU U 00BEMBI
KpyTJibix Ten"

92

Ob6o0m1aronee MOBTOpEHNE
11 nousTHA 1 METOAOB
Kypca reomerpuu 1011
KJIACCOB, CHCTEMATH3AITUS




3Hanuit: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyJibIxX Ten"

93

Hrorosast KOHTpOJIbHAS
paborta

94

HToroBast KOHTpOJIbHAs
pabota

95

[ToBTOpeHue, 0600IIEeHNE 1
cUcTeMaTu3alis 3HaHUH

96

Hcropus passurus
CTEpPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUM

97

Hcropus passurus
CTEPEOMETPUHU KaK HAYKHU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus passutus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hctopus pazsutus
CTEpEOMETPUH KaK HAyKU U




€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus passurus
CTEPEOMETPUHU KaK HAYKHU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Hctopus pazsutus
CTEPEOMETPUH KAK HAYKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITbIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

102




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJILHOM ITIPOT'PAMMBI

10 KVIACC
Koa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpOBEPsSIEMOro .
o0pa3oBaTeIbHON NPOrPaMMBbI CpeiHero o01mero od0pa3oBanus
pe3yjabTarta
7 I'eomerpus
7.1 OniepupoBaTh MOHATHIMU: TOUKA, MPAMasi, INIOCKOCTh
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX INPH PEIICHUH
' reOMETPUYECKHX 337124
73 OnepupoBaTh MOHATUSAMHU: TAPAICIBHOCT M NEPIEHIUKYJISIPHOCTD
' NPSIMBIX U TJIOCKOCTEHN
74 KnaccuduupoBats B3aMMHOE PACIONOKEHHE NPSMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUAMHU: JBYTPAaHHBIA yroj, TpaHU IBYTPAHHOTO yIJa,
7.5 pedpo IBYrpaHHOrO Yriia, JUHEHHBIN yroi ABYIPaHHOIO yrIia, rpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIbINA
' MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUJIbHBII MHOTOTPaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHHMKOB (IMpaMuja, IpusMa,
NPSIMOYTOJIBHBIN Mapaienenumnes, Ky0)
KnaccudunupoBaTtb ~ MHOTOTpaHHUKH, BBIOMpas ~ OCHOBaHUS  JUIA
7.8 KJaccu(uKaIuy (BBITYKIIbIC U HEBBITYKJIbIE MHOTOTPAaHHUKH, TIPABUIIbHBIC
MHOTOTpPaHHHUKH, IPSMbIE U HAKIIOHHBIE IPU3MBI, TTapaJIeIICITUTIIC IbI)
79 OnepupoBaTtb HOHATUAMMU: ceKyuiast IJIOCKOCT, CEUeHUe
' MHOT'OI'PaHHHKOB
710 OOBACHATH MPUHIIMITHI TIOCTPOCHUS CEYCHUI MHOTOTPaHHUKOB, UCTIONB3YS
’ METO/I CIEI0B
Ctpouth ce4yeHHss MHOTOTPAHHHUKOB METOJIOM CJIEJIOB, BBIIOJIHSATH
7.11 (BBIHOCHBIC) IJIOCKUE YEPTEKU M3 PHCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:
BUJI CBEPXY, COOKY, CHH3Y
Pemrate 3a7aun Ha HaXOKJEHHE T€OMETPUUYECKUX BEIMYHMH 0 0Opa3nam
WIN aJrOpUTMaM, MPHUMEHSS W3BECTHBbIC AHAIUTHUECKHUE METOABI MpHU
7.12 pelIeHNH CTaHJApTHBIX MaTEeMAaTHYEeCKUX 3a/Jad Ha BBIYHUCIICHUE
paccTOSIHUNA MEXAy OBYMS TOYKaMH, OT TOYKH O TPSMOW, OT TOUKUIO
TUTOCKOCTH, MEX]Ty CKPEIIMBAIOIIMMUCS TPSIMBIMU
Pemrate 3a7aun Ha HaXOXKJEHHE TE€OMETPUUECKUX BEIMYHMH IO 0Opa3nam
713 WIN aJrOpuTMaM, MPHUMEHSS W3BECTHBbIC AHAIUTHUECKHUE METOABI MpHU

pELIEHUN CTAaHAAPTHBIX MAaTEMaTHYECKUX 3aJad HAa BBIYUCIICHHE YIJIOB
MEXY CKPELIMBAIOIIMMHUCS MPSAMBIMU, MEXKIY IPSIMOM U INIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

Boruncnare 00bEMBI M MIIOLIANM  MOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mpammIa) ¢ IpuMeHeHHEM (POPMYJI, BEIYUCIIATH COOTHOLICHHUS

7.14 MEXIY IJIOIA IMU MMOBEPXHOCTEM, 00BéMamu IMOAOOHBIX
MHOTOT'PAaHHUKOB
715 OnepupoBaTh HOHATHUSMU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
' IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI
W3Bnekarh, npeoOpa3oBbIBaTh M WHTEPHPETUPOBATH HHPOPMALIUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTYypaX, NPEJICTABICHHYIO Ha
yepTexkax U pUCyHKaX
[IpumensaTh TeomMeTpudeckue (akThl I PEIICHUS CTEPEOMETPHUYECKUX
7.17 3a7a4, MPEANOJIaralouuX HECKOJIbKO IIAaroB PEUICHUs, €CIU YCJIOBUSA
MIPUMEHEHUS 3a/1aHbl B SBHOU (popme
718 [IpumeHATh NOpOCTEUIIME NTPOrPaMMHBIE CPEACTBA H  AJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CHUCTEMBI IIPHU PEUICHUU CTEPEOMETPUUECCKUX 3a]1a4
719 [IpuBOIUTH TIPUMEPHI MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
' YKU3HM, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh IONTy4eHHBIC 3HAHUS Ha MIPAKTUKE: aHAJIM3UPOBATH PealbHbIE
CUTYAaIMU U IPUMEHSATH U3YUYEHHBIC MMOHSATHS B TIPOIIECCE TTOMCKA PEIIICHUS
MaTeMaThu4ecku  cHOpMyJIMpOBAaHHONH  MPOOJIEMBI,  MOJEIMPOBATH
7.20 peanbHble CUTYallMM Ha SI3bIKE T€OMETPHUH, MCCIEA0BATH MOCTPOEHHBIC
MO/IEJIU C UCTIOJIb30BAaHUEM T€OMETPUUYECKUX IMOHATUN U TEOPEM, annapara
anreOphl, pemaTh MPAKTUYSCKUE 3a/Jayd, CBS3aHHBIE C HAXOXKICHHEM
r€OMETPUUYECKUX BEJIMYUH
11 KJIACC
Koxa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NPoBePsSIeMOro .
0o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0Opa3oBaHus
pe3yiabTarta
6 I'eomerpus
OnepupoBaTh MOHATUSAMHU: IMIHHAPHUYECKAs TTOBEPXHOCTH, 00pa3yIoIIHe
6.1 HWJIMHIPUYECKON TOBEPXHOCTH, UWJIHWHIAP, KOHMYECKas MOBEPXHOCTb,
' oOpa3yromme KOHMYECKOH  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHSI TEJ BPAILICHHS
6.4 KnaccudumupoBars B3auMHOE pacmioioKeHUe cephl U TIOCKOCTH
OnepupoBaTh MOHATUSIMHU: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTa,
6.5 BBICOTA CErMEHTA, IIAPOBOW CJIOW, OCHOBAHHME IIAPOBOTO CJIOS, BHICOTA

IIAPOBOTO CJIOSI, IAPOBOW CEKTOP




6.6

Beruucnsate 00bEMBI M TUIOIIAAM TIOBEPXHOCTEH TeI  BpalleHUS,
TEOMETPUUYECKHUX TeJI C MPUMEHEHHEM (OpMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy Hu
OTIMCaHHBIN 0KOJIO cdepsl, chepa, BIHCaHHAS B MHOTOIPAaHHHUK WIJIHA TEJIO
BpalICHUs

6.8

BBIYHCIATh COOTHOIICHUS MEXKTY TUIOIIAIIMU MOBEPXHOCTEN U 00BEMAMHU
MOAOOHBIX TEN

6.9

N3o06paxarh u3yyaemble (UIypbl OT PYKH M C NMPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IIJIOCKME YEpPTEXH W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUI CBEpPXY, COOKY, CHH3Yy; CTPOUTb CEUEHMS Tell
BpallleHus

6.11

W3BnekaTh, WHTEpHOPETUPOBaTh W NPeoOpa3oBbIBaTh HHPOPMALHUIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpPEJCTAaBICHHYIO Ha
yeprexax U pUCyHKax

6.12

HpI/IMeHHTB TCOMCTPUUCCKUC (baKTBI IJIs1 peIICHUA CTCPECOMETPUUCCKUX
3ala4, HOpCAIojararommux HECKOJIbKO IIaroB pemceHus, C€CJIN YCIOBHA
IMPUMCHCHUS 3a1aHbI B SIBHOU (I)OpMe

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHﬂTB ,E[CI>'ICTBPI§I CJIIOKCHUA BCKTOpOB, BBIYUTAHUA BGKTOpOB nu
YMHO)KGHI/IH BCKTOpa Ha 4YucCIio, O6’b$ICH$ITB, KaKHUMHU CBOfICTBaMI/I OHH
oOJazaroT

6.15

HpI/IMCHHTB MIpaBUJIO IapaJuICICIIUIICAa IIPpU CII0KCHUHU BCKTOPOB

6.16

OnepupoBaTh MOHATHSIMH: JEKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTODA,
yrOJI  MEXAYy BEKTOPAMH, CKaJspHOE IPOMU3BEICHHE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxomute cymmy BEKTOpOB M IPOM3BEJIEHME BEKTOpa Ha YMUCIO, Yroi
MEXJly BEKTOpPAMHU, CKaJIIPHOE NMPOU3BEIACHHE, PacKiIalblBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3a/aBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAMHAT

6.19

Pemats npocTeiiiiine reoMmeTpuyeckre 3a1a4i Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/a

6.20

Pemate 3aJa4u Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUN U
HaxXO0KACHUEC TCOMETPHUYCCKUX BCIUYHUH I10 06pa3uaM WKW aJIrOpuTMaM,
IMPUMCHSA HU3BECTHBIC METOAbI npu peIICHUA CTaHOApPTHBIX
MaTeMaTHYCCKUX 3aaa4

6.21

IIpuMeHATH MNpoCTEHIIME IPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKaI[UOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

HpI/IBOI[I/ITB MMPpUMEPBI MATCMATHYCCKUX BaKOHOMepHOCTeﬁ B IIpUpoac H
JKU3HH, pACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC




6.23

[IpuMeHsTh OJTy4eHHBIC 3HAHUS Ha MPAKTUKE: aHATM3UPOBATH PEaIbHbBIE
CUTYallUu U IPUMEHSATh U3yUYECHHbIE MOHITHS B IPOLIECCE MTONCKA PEIICHUS
MaTeMaTHYecKd  CcPOpPMYJIUPOBAHHOM  MpPOOJIEMBI,  MOAEIUPOBATH
pealibHble CUTYyallud Ha fA3bIKE T'€OMETPHH, HCCIEOBATh MOCTPOCHHBIE
MOJIEJIU C UCII0JIb30BAHUEM T'€OMETPUUYECKUX ITOHATUN U TEOPEM, annapara
anreOphl, pemaTh MPAKTUYSCKUE 3a/ayd, CBS3aHHBIE C HaXOXICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon
7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHblE TIOHATHA cTepeoMeTpud. Touka, HpsiMasi, MIOCKOCTh, IPOCTPAHCTBO.
[TonsATHE 006 AKCHOMATHYECKOM ITOCTPOSHUH CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPUHN
U CJIEJCTBUS U3 HUX

7.2

B3anmHOe  pacnosnoxkeHue  HpsAMBIX B IPOCTPAHCTBE:  IE€pEeceKarolIuecs,
NapajuleJIbHblE W CKpelMBarolmuecs npsmele. IlapamienpbHOCTs HPSAMBIX U
IJIOCKOCTEl B NPOCTPAHCTBE: MapajuielibHbIE TpsIMble B MPOCTPAHCTBE,
MApaAJUIENBbHOCTh TPEX MNPSIMBIX, MAPALICIBHOCTh MPSAMOW M IIOCKOCTH. YTIIBIC
COHAIIPaBJIICHHBIMM  CTOPOHAaMHU, YroJd MEXAY I[pAMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEN: MapalljiebHbIE MIOCKOCTH, CBOMCTBA MapasuieIbHbIX
wiockocteil. [Ipocreliiye npocTpaHCTBEHHbIE (UIYpbl Ha IJIOCKOCTH: TETpPa’p,
KyO, mapaJijieNienumne, IoCTPOCHUEe CeUeHUN

7.3

HepHeHI[I/IKy.HSIpHOCTB HpHMOfI N IUIOCKOCTU: TMEPHCHAUKYJISAPHBIC IIPSAMBIC B
IMPOCTPAHCTBEC, MPAMBIC MMApaJICIbHBIC U NCPICHAUKYIIIAPHBIC K IINIOCKOCTH, IIPHU3HAK
MEPIEHANKYISIPHOCTH MPAMON U IJIOCKOCTH, TEOpEMa O IPSMOU NMEePIEHANKYIIPHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJl MEKY MPSIMOU U IJIOCKOCTBIO, AIBYTPAaHHBIH
yTOJI, TUHEHHBIN yTOJI ABYrpaHHOro yria. [lepneHaukymsp 1 HaKJIOHHBIE: PACCTOsTHUE
OT TOYKH JI0 IMJIOCKOCTH, PACCTOSIHUE OT MPSIMOI 710 IIIOCKOCTH, MPOEKIUs (GUTyphl HA
IJIOCKOCTb. [IepreH IUKYIIIPHOCTD INIOCKOCTEN: IIPU3HAK IEPIIEHAUKYJIIPHOCTH IBYX
mockocTeil. Teopema o TpEX NneprneHuKyspax

7.4

IloHsiTME MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHMKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOI'OTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, TPaHU M OCHOBAHUS NPU3MBI, MpsMas U HAKJIOHHAs MPU3MBbl, OOKOBas U
IIOJIHAs IIOBEPXHOCTH Ipu3Msbl. [lapasuienenunen, npsaMOyroabHbIN MapauleIenuIe]
u ero coiicrsa. [Iupamuna: n-yroiapHas NMpaMuaa, TPaHU U OCHOBAHUE IUPAMMUJIBI,
OOKOBasi M TOJIHASI TIOBEPXHOCTh MUPAMUBI, IPABUJIbHAS M yCEUEHHAs MHPAMHJIA.
OnemMeHTbl nOpu3Mbl U nupamuabl. I[lpaBuibHbIE MHOTOIpDAaHHUKHU: IOHSTHE
MIPaBUJIBHOTO MHOTOTPAaHHUKA, NpPAaBWIbHAs IpU3Ma W MPaBWIbHAS INHUpPaMUIA,
IIpaBUJIbHAS TPEYroJbHAs MUpaMKJa U MPaBUWIbHBIA TeTpasap, Ky0. [IpeacraBnenne
O MpPaBWIBHBIX MHOTOTPaHHHMKAaX: OKTa’Ap, NOAEKa’aAp M ukocadapyrue CedeHus
IIPU3MBI U TUPAMMU/IBI

7.5

CuMMeTpusl B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIILHO TOUKH, MIPSIMOM, TNIOCKOCTH.
ONeMEeHTBl CUMMETPUM B IHUPaMHJaX, NapajuleICIUIeNax, IPaBUIbHbBIX
MHOI'OIPaHHUKAX

7.6

Boruncnenue 31€MEHTOB MHOIOIPDAaHHUKOB: pEOpa, nuaroHanu, yriael. [lnomansb
OOKOBOW TOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSMOW TPHU3MBI, IUIOIMIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsiMoi mpu3Mbl. [lnomans 60koBoit




IOBEPXHOCTU U IMOBCPXHOCTHU HpaBHHBHOﬁ nmupamMuJibl, TCOpeMa O IUIomAanu
yceu€HHoi mupamubl. [lonstae 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoGHbBIe Tena B mpocTpancTBe. COOTHOMICHHUS MEX/TY TUIOIIAASIMU TOBEPXHOCTEH,
00bEMaMU TTOTOOHBIX TEN

11 KIIACC

Koxa
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

I'eomerpus

6.1

[unuuapuyeckas MOBEPXHOCTb, 00pa3yrolIue HUIHHIPUUECKON TOBEPXHOCTH, OCh
WIMHIPUYECKON moBepXHOCTU. Llunuuap: ocHoBaHMsI M OOKOBasi MOBEPXHOCTb,
o0pa3yroas U 0cb, IIOIaAb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konnyeckass moBepxXHOCTb, 00pa3ylolue KOHUYECKOW IOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOM oBepXHOCTH. KOHyC: OCHOBaHME U BepInHA, 00pa3yromias
1 OCb, IUTOIIA/1b OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroIue
U BBICOTa, OCHOBAHHUA U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: neHtp, paguyc, IMaMeTp, IIona s NoBepXHOCTH cdeprl. Bzanmuoe
pacronoxkeHue cepbl U TUIOCKOCTH, KacaTelbHasi TUIOCKOCTh K cdepe, TUIomab

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUS Ha IJIOCKOCTH. Pa3BépTKa NUWJIMHAPA U KOHYCa

6.5

KoMOuHanuu Ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONMUCAHHBIN
okoJio cepsl, chepa, BiucaHHAsE B MHOTOTPAHHUK, UJIU TEJIO BPAIICHUS

6.6

[Tonstre 06 o6bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEMe
IPSMOYTOJIBHOTO MapayieNenunena u ciaeacTBus u3 Heé. O0bEM HUITMHIIPA, KOHYCA.
O06béM 1mapa u mIoma b chepbl

6.7

[Tomo6uble Tema B mpocTpancTBe. COOTHOWIGHUS MEXIY  IUIOMIAJIIMU
MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEI

6.8

Ceuenus nwivHApa (mapayuieIbHO U TMEPHEHIUKYISIPHO OCH), CEYEHHs] KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY ), CEUSHHUS [1apa

6.9

BCKTOp Ha INIOCKOCTU W B HNPOCTPAHCTBE. CnoxeHue M BBIYUTAHHE BCKTOPOB.
YMHOXEHHE BEKTOpa Ha 4KCIio. PaznmoskeHune BEeKTopa mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IlpaBuno mapamienenunena. Pemenue 3amad, CBSI3aHHBIX €
MIPUMEHEHUEM MPABUJI ACHCTBUI C BEKTOpaMu

6.10

[IpsimoyronpHas cucremMa KOOpAuWHAT B mpocTpaHcTBe. KoopauHatsl BeKTOpA.
[Ipocreiimme 3amauum B KoopJauHATaX. YTron Mexay BekTopamu. CkaisipHOoe
MPOU3BEJICHNE BEKTOPOB. BhIUMCIIEHHE YTIIOB MEXKAY NPSIMBIMH M IJIOCKOCTSIMHU.
KoopanHaTHO-BEeKTOPHBIM METO/I IPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHUS K NMPeAMETHBIM Pe3yJibTaTaM O0CBOEHHUS
NpPoBePseMOro | OCHOBHOIi 00pa3oBaTe/IbHOI IPOrpaMMbl CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnanenune meronaMu [10Ka3aTeNbCTB, AJITOPUTMAMHU DPEILICHMS 3a]ad;
yMeHHe (GOpMyJIMpPOBAaTh M ONEPUPOBATH IMOHATHSAMU: ONpEJEIICHuE,
aKCHMOMa, Teopema, CIIEJCTBHE, CBOWCTBO, IPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYIMPOBKU; TPUMEHATDH UX; YMEHHE (POPMYIUPOBATH
0o0paTHOE M MPOTHUBOMOJIOXKHOE YTBEPXKAECHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, HCIIOIb30BaTh METOJ MAaTEMaTUYECKOM HHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKIACHHWsS IIpU pEUICHMM 3ajad,
1 OLICHUBATh  JIOTUYECKYIO IPABUIBHOCTb  PACCYXACHUM; YMEHHE
OIIEpUPOBATh MOHATHSIMH: MHOYKECTBO, IOAMHOXECTBO, ONEpPALMU Hal
MHOXECTBAMH; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAJIBHBIX IPOLIECCOB U ABJICHUI U NIPU PELICHUU
3aja4, B TOM 4YHCI€ U3 JAPYrUX Y4eOHBIX NPEIMETOB; YMEHHE
OTIepUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaThb Fpa(i)LI IIpyu pCHICHUH 3aaa4

YMeHue onepupoBaTh MOHSATHAMHU: HATYpaJbHOE YHCIO, IEJI0e YHUCIIO,
CTETIEHb C LIEJBIM MoKa3aTeeM, KOPeHb HaTypalbHOW CTETIEHH, CTEIICHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
IoKa3zaTeleM, JIorapu(M 4YHClIa, CHUHYC, KOCHHYC M  TaHI'€HC
IPOU3BOJIFHOTO YHCIA, OCTaTOK II0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHATBHOE  YHUCIO,  MHOXXECTBA  HATYpPaJlbHBIX,  IIEJIBIX,
palMOHAIBHBIX, JEHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKUA JEIMMOCTH, HAUMEHBIIUI OOIIMI JeIuTeNnh U HauMEHbIIee
ob1ee kpaTHoe, anroput™M EBknmaa npu pemeHnn 3aaad; 3HaKOMCTBO €
pa3IMYHBIMU ~ MO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCICHHS, yMEHHUE
BBINIOJHATh BBIYMCIICHHE 3HAYEHHH M MPeoOpa3oBaHMs BBIPAKEHHUN CO
CTENeHs MU U JorapupmMamu, npeoOpa3oBaHUs IPOOHO-PAMOHATIBHBIX
BBIPDAKCHUH; YMEHHE OIEpPHPOBATh MOHATHAMH: IOCIEI0BATEIHHOCTS,

apudMeTHIeCcKas MpoTrpeccusi, FreOMeTpHUecKas porpeccus, 0eCKOHEUYHO




yObIBaroIasi  TeOMeTpUYeCKas  MPOTPECCHs; yMEHHE  3a/aBaTh
MOCTIEI0BATEIHHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (hOPMYII;
yMEHHE ONEePUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJb U apTYMEHT KOMILJIEKCHOTO 4Hcia, opma
3aMUCH KOMILIEKCHBIX YHCeN (FreoMeTpuuecKasi, TPUroHOMEeTpu4decKas u
anreOpanyeckas); yMeTh HPOU3BOANTH apU(PMETHUECKHE IEHCTBHUS C
KOMILJIEKCHBIMA ~ YUCJIAMH; TPUBOJUTH MPUMEPHI  HCIIOIH30BAHUS
KOMILJIEKCHBIX YHUCEN; ONEPUPOBATHh MOHATHAMU: MaTpuua 2xX2 u 3x3,

OIpPECACIIMNTECIIb MAaTPHUILIbI, FGOMeTpI/I‘IGCKI/Iﬁ CMBICJI OTIPCACIINTEIIA

YMeHue ornepupoBaTh MOHATHSMU: pallMOHAIbHBIC, UPPAIIMOHAJIBHEIE,
MoKa3aTeNbHbIe, CTENEHHbIE, Jorapu(MuuecKue, TPUTOHOMETPUIECKHE
ypaBHEHUsT W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHUE OIEepUPOBATh
MOHATUSMHU: TOXJECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW UM HEPABEHCTB, PaBHOCWJIHHOCTH
yYpaBHEHUW, HEPaBEHCTB U CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBbl C TMOMOIIBIO PA3IMYHBIX MPUEMOB; pEIIATh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMBl C TMapaMeTpoM; MPUMEHSThH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsi PEIICHHUS MaTEeMaTHYECKUX

3a/lav U 3a7la4 U3 pas3JINIHbIX obnacrei HAaYKHU U peaanoﬁ KHU3HHU

YMeHHne omnepupoBaTh MOHATHUSAMHU: (QYHKIHS, YETHOCTh (YHKIIHH,
HNEePUOTUYHOCTh (YHKIMH, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (DYHKITUH, HAaHOOJbIIIee M HAUMEHBIIIEe 3HAUYCHUS
(YHKIIMY HA IPOMEXYTKE, HeTIpephIBHAsL (DYHKIIHSI, aCUMIITOTHI Tpaduka
(GyHKIWH, TIepBast ¥ BTOpast MPOU3BOIHAS (PYHKIIUH, TEOMETPHUECKUHN U
¢u3n4yeckuii CMBICI MPOU3BOIHON, NEepBOOOpa3Has, ONpeAeIEHHbIHI
WHTETpaT, YMEHUE HAXOAWTh aCHUMOTOTHI Tpaduka (yHKIHH;, yMEHHUE
BBIYUCIIATH  NPOU3BOAHBIE CYMMBI, TIPOM3BENEHHS, YaCTHOIO M
KOMITO3UIINH (DYHKIMIA, HAXOIUTh YpaBHEHHE KacaTeNbHOUW K TpaduKy
(YHKIMY; YMEHHE HaXOAWUTh NPOU3BOIHBIC IIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HWCIIOJIb30BaTh IPOU3BOAHYIO JJISl HCCIEIOBaHUS (YHKIIHH,
HaXOJWUTh HAaWOOJbIINE W HAMMEHBIINE 3HAYEHUS (PYHKUUI; CTPOUTH
rpadMKd MHOTOWJICHOB C MCIOJH30BAHUEM ariapara MaTeMaTHIEeCKOTO
aHanu3a; MPUMEHATh NPOM3BOJIHYIO JJsl HAXOXKICHUS HAWIY4IIero
pelIeHusl B MPHUKIATHBIX, B TOM YHUCIIE COIMAIbHO-DKOHOMUYECKHX W
(bu3nuecKux 3aa4ax; HaXOAUTh IJIOMAAN U 00BbEMBI GUTYP C TTOMOIIBIO

HHTCIrpajga; MpuBOJAUTE MNPUMEPLI MATEMATHYCCKOI'O MOACIIMPOBAHUA C




noMoIIbi0 (g depeHInaTbHBIX YpaBHECHUI

YMeHune omepupoBaTh TOHATHSAMH: Trpaduk (GyHKIHH, oOOpaTHas
GyHKIMS, KOMIo3uLus (yHKUWH, nuHelHas (yHKUUS, KBaJpaTWYHAS
GyHKIMSA,  paluOHAaNbHAs byHKIWS, cTerieHHast  (yHKIWS,
TPUTOHOMETpUYECKUEe  (YHKIHH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢yHKIMHM, TOKaszaTenbHass W Jorapudmuyeckas (QyHKIUH, yMEHHE
CTpOUTh TpauKy HM3y4eHHBIX (PYHKIMH, BBIOIHATH MpeoOpa3oBaHUs
rpaduKoB QYHKIUH, HCIIOTB30BATH TPApUKH IS H3YUSHHS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PELICHUH 33/1a4 U3 JPYTUX Y4YEeOHBIX MPEAMETOB U
3a7a4 U3 peajsbHOH KU3HM; BBIpAXKATh (OPMYIaMU 3aBUCUMOCTH MEXKTY
BEJINYMHAMU; UCTIOJIB30BATh CBOMCTBA U rpaduKu PyHKIMHN U1 peIICHUS
ypaBHEHMIi, HEPaBEHCTB M 3a1a4y C MapaMeTpaMu; H300pakaTb Ha
KOOPJMHATHOM TNIOCKOCTH MHOXECTBA PELICHUH YypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
IPOLEHTHI, I0JIU U YacTH, HAa JBUKEHHE, pPadOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 331a4d U3 00JIACTH yNPABICHUS JIMYHBIMUA U CEMEHHBIMHU
¢buHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHUS, HEPAaBEHCTBA U MX
CHUCTEMBI MO YCJIOBHMIO 3aJa4M, MCCIEIOBaTh MOJYYEHHOE PEIICHHE U
OILICHMBATh MPaBAONOJOOHOCTh PE3YNbTATOB; YMEHHE MOJEIUPOBAThH
peajbHble CUTyallud Ha SI3bIKE MATEMAaTHUKH; COCTaBIISTH BBIPAXKEHUS,
yYpaBHEHHS, HEpPAaBEHCTBA M MX CHCTEMbl [0 YCIOBHUIO 3aJauH,
UCCJIEIOBAaTh TMOCTPOCHHBIE MOJEIM C KCIOJIb30BaHUEM armmapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PEe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: cpefHee apudmMeTnyeckoe, MeInaHa,
HauOoJIbIlIee U HAUMEHbILIEE 3HAYCHHUS, pa3Max, JUCTIepPCHs, CTaHAapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BIIEKATh, HHTEPIIPETUPOBATD
UH(OPMALIUIO, ITPEJICTABICHHYIO B TAOIHUIIAX, HA JMarpaMMmax, rpadukax,
OTpakarolllyl0 CBOICTBA pealbHbIX MPOLIECCOB U SIBICHUMN; IPEJICTABIATh
UHQOPMALIMIO € TMOMOIIBbIO TaOJNMIl W JMarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCIIE C NMPUMEHEHHEM TIpaduyecKux
METO/IOB U AJIEKTPOHHBIX CPEJICTB; IpaMuecKy NCCIIE0BATh COBMECTHbIE

HaOJIIOJICHUS C TIOMOIIIBIO TUarpaMM PaCCEUBaHUS M TMHEITHOM perpeccuu

YMeHne onepupoBaTh IOHATHAMM: CIy4alHbIM ONBIT W CIy4YalHOE

CO6LITI/Ie, BCPOATHOCTDH CHy‘l&ﬁHOFO CO6]':>ITI/I}I; YMCHUC BbIYUCIIATH




BEPOATHOCTh C HCIOJIb30BAHUEM TIpaUUYECKUX METO/AOB; MPUMEHSThH
(opMyJIBl CIIOKEHHSI U YMHOXEHHsI BEpOSTHOCTEH, (opMyiTy MOIHOM
BEpOATHOCTH, (hopmyity bepHyium, koMOMHaTOpHBIE (GAKTHI U POPMYJIBL;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE ONEepUpOBaTh
HNOHATUAMM: CllydyallHasi BeJIMYMHA, paCHpe]elIeHHe BEpOSITHOCTEH,
MaTEMaTHUYECKOE OXHUJAHUE, JUCIEPCHs U CTaHAAPTHOE OTKIOHEHHE
Cly4ailHOM BEJIMYMHBI, (QYHKUMHU paclpelesieHuss U IJIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTeJIbHOIO W HOPMAJIBHOIO PACHpPENEICHUI;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YUEHHBIX pacIlpeneieHui uis
peleHns 3a7ay; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBIIMX YHCel,
METOABI BBIOOPOYHBIX HCCIIEIOBAHNN; yYMEHHE NPUBOJIUTH MPUMEPHI
HpPOSIBJIIEHUS] 3aKOHA OOJBLIMX YHUCET B NMPHUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONIEPUPOBATh MOHATUSMU: COUETaHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUH, YUCIO TNepecTaHoBOK; OMHOM HbloTOHA; ymeHue
NPUMEHITh KOMOWHATOPHBIEC (DaKTHI M PACCYKICHUS IS pEIICHUS 3a1a4;
OLICHUBaTb  BEPOSATHOCTH  pealbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH MOJyYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, IpsiMas, ILIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA yIWa, IUIOCKUM yrodi,
JBYI'PAHHBIA YroJI, TPEXTPaHHBIM Yroj, CKPEIIMBAIOLIUECA IpsIMBIE,
NapajuIe]IbHOCTh U MEPHNEHAUKYISIPHOCTh MPSAMBIX U INIOCKOCTEH, yroi
MEXIY HPSAMBIMH, YIoJl MEXAY IPSIMOM M IIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEKY TUIOCKOCTAMM; YMEHHUE UCIIOIb30BaTh IIPH
peleHny 3a7ad u3ydeHHble (akThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOWIETO MHpa; CTPOUTH
MaTEMaTUYECKUE MOJCIN C TOMOIUBIO TI'€OMETPUYECKUX IOHATHH MU

BCJIMYHMH, p€IIaTh CBA3aHHBIC C HUMHU NPAKTHUYCCKUC 3aJa9YN
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YMeHue onepupoBaTh MOHATUSAMU: IJIOUIAb (QUTYpBI, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, ITPABWIBHBI MHOTOTPAHHHK, CEYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenumnen, NpusMa, NUpamMuaa, (GUrypa U IMOBEPXHOCTD
BpaIleHNs, WINHIP, KOHYC, map, cdepa, miomanb chepsl, IIomans
MOBEPXHOCTU MHUPAMU[BI, MPHU3MBI, KOHYyCa, LWIMHApA, 00BEM KyoOa,
HPSMOYTOJIBHOTO TIapajUIeJICIHIIe/1a, MUPAMHUIBI, HPU3MBI, LWINHIPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUS KOHycCa M LWIMHIPA,

napaujiCJbHbIE OCH HWJIXM OCHOBAaHHWIO, CCEYCHHUC IIIapa, IIJIOCKOCTD,




Kacaromasicss ceppl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOrpaHHMKa, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPBl U MIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO dJIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PUTYp, CAMOCTOSATEIBHO
(dbopMyIMpOBaTh ONpeAEICHUS U3y4aeMbIX (DUTYp, BBIABUIATh TMIIOTE3bI
0 CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (Uryp, OOOCHOBBIBATh WIIH
omnpoBepraTh MUX; YMEHHE MpPOBOAMUTH Kilaccuduxanuio ¢uryp 1o
pa3IMYHBIM IpHU3HAKAM, BBINOJHATH HEOOXOAMMBIE JOMOJHHUTEIbHbIE

HOCTPOCHHS
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YMeHue onepupoBaTh IOHATUSAMHU: JBW)KEHHE B NPOCTPAHCTBE,
napaulelbHBI EPEeHOC, CUMMETpPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MMOA00WS, TOMOOHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPHPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATh T'€OMETPUYECKHE OTHOIICHHUS
IpU PElIeHUH 3a/a4; HAaXOIUTh T€OMETPHYECKHE BEIMYHMHBI (IUTHHA,
yroJy, Mowaab, O0bEM) IMpPH pELIEHUH 3aJad M3 APYTUX Y4eOHBIX
IPEIMETOB U U3 PEAbHOM XHU3HU; YMEHUE BBIYHCISATH TEOMETPHUYECKIE
BeJIMYMHBI (JUTMHA, YTOJ, TUIOm@Aab, OOBEM, IJIOMIAIh MOBEPXHOCTH),
UCTIONB3ys M3y4YeHHBIE (OPMYJBI M METOIBI, B TOM YHCIE: IUIOIAIb
MOBEPXHOCTU MHPAMUBI, IPU3MBI, KOHYCa, HWINHAPA, TUIOaas chepsr,
00BEM Ky0a, TPSAMOYTOJBHOTO MapajuleNenuiesd, THPaMUIbl, TPH3MBL,
IWIIMHApPA, KOHyca, IIapa; YMEHHWE HaXOJHWTh OTHOLICHHE OO0BEMOB

MoTI0OHBIX (hUTYyp
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YMeHue onepupoBaTh NOHITUSIMHU: MPSIMOYTOJIbHASI CUCTEMa KOOPANHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHl BEKTOpPA, CymMMa BEKTOpPOB,
NPOM3BE/IEHNE BEKTOpa Ha YHCIO, pa3iokKeHHe BeKTopa Mo Oasucy,
CKaJsIPHOE IPOM3BEACHHE, BEKTOPHOE IIPOU3BEACHMUE, YIOJd MEKIY
BEKTOPAMHM; YMEHHE HUCIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METO.
JUISE pElIeHHs TEeOMETPUYECKHX 3alad M 3a7ad JpYyrux ydeOHBIX

MIPEIMETOB
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YMenue BbpIOMpaTh MOAXOASIIMH METON JJI pelleHus 3aJadd;
[IOHMMaHUE 3HAYMMOCTH MAaTEMaTUKM B M3Y4YCHUM IPUPOIAHBIX W
OOLIECTBEHHBIX IPOLIECCOB M  SIBICHUN; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B HUCKYCCTBE, YMEHUE IIPUBOIUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITHA POCCHHCKOW M  MHPOBOU

MaTeMaTH4eCKOH HAaYyKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
1.1 Harypanbsbie u nensie yncna. [Ipu3Haky Je1MMOCTH LEIbIX YUCEN
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, MPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOUUECKHIE TpOoOH
L3 ApudmeTnueckuii KOpeHb HATYpalibHOH cTeneHu. JleiicTBus ¢ apupMeTHIECKIMHU
' KOPHSIMHU HAaTypaJbHOU CTEIIEHU
14 Crenenp c¢ wuenbiM mnokaszareneM. CTeneHb C palMOHANBHBIM [TOKa3aTeIeM.
' CBoiicTBa cTeneHU
L5 CuHyCc, KOCHMHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm yucna. [lecaTuunbie U HaTypaIbHBIC JOTAPUPMBI
JelictButenpHble 4Hucia. ApupMETHYECKHE OIepanud ¢ JICHUCTBUTEIHHBIMH
1.7 yucnamu. [lpuOnmkE€HHBIE BBIYMCICHHSA, NPABWIIA OKPYIJICHUS, TMPHUKUAKA U
OLICHKA pe3yJibTaTa BIUUCICHUN
1.8 [IpeoOpazoBanue BeIpaKECHUN
1.9 KommiiekcHbie uncna
2 YpaBHeHHs U HEPABEHCTBA
2.1 Lenbie 1 1poOHO-palIMOHATILHBIC YPABHCHHS
2.2 HppaunonaibHble YpaBHEHUS
23 TpuronomeTpuyeckue ypaBHEHHUs
24 [TokazarenbHble U JIOTapUPMUUECKHE YPABHEHUS
2.5 Lenble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHbele HEpaBeHCTBA
2.7 [oka3zaTenbHbIE U JTOTapuPMUYECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuua cucTeMsbl JIMHEWHBIX YpaBHEHUU. OnpeaenuTens MaTpULbl
3 OyHKIMU U Tpaduku
3.1 OyHKUA, cmocoos! 3amanus GyHknuu. ['pabuk dyHkuun. BzammHO oOpaTHBIC




¢bynkuuu. YérHble u Heu€THbIe pyHKIMU. [leproanueckue GyHKInUN

OO6mactp ompeAesieHus] W MHOXECTBO 3HaueHWd GyHkiuu. Hymu dyHKImm.

[IpoMexyTku 3HAKONOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumymMbl 1 MUHUMYMBI (yHKIMU. Haunbonbliee M HavMeHbIlee 3HAYCHHE
(YHKIIUU Ha IPOMEKYTKE
13 CrenenHast GyHKIUS C HaTypajdbHBIM U IIeNbIM MOKa3ateneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTETICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GpyHKINUU, X CBOICTBA U rpaduku
16 Toukm paspeiBa. AcumnToTel rpadukoB GyHknmid. CBoicTBa QYHKINH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEN
3.8 Apudmernueckas 1 reomerpuieckas nporpeccuu. @opmysia cli0KHbBIX IPOLIEHTOB
4 Hayana maTtemaruueckoro ananuza
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (HYHKIHNA
[IpumeneHne NPOU3BOMHOM K HCCIENOBAaHWIO (YHKIMKA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHne HanOobIIero 1 HAaMMEHbBIIIETo 3HAaYeHUs (PYHKIIMH Ha
OTpe3Ke
4.3 [TepBoobpasnas. UuTterpan
5 MHoxecTBa U JIOTUKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMuU. [narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 KoopauHatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA

1. Marematuka. ['eometpusi; yrinyOieHHoe oOydeHue. 10 kiacc; yuyeOHUK
/Mep3nsk  A.I'., Homuporckuit [[.A., IlomskoB B.M.; mnon penakiuei
I[Togonbckoro B.E. — M.: AxkmnuonepHoe ob6mectBo «M3maTenbcTBO
«ITpocsemienuey, 2024

2. Marematuka. ['eomerpusi; yrimyormenHoe oOyuenue. 11 kimacc; y4eOHHK
/Mep3nsk  A.I'., Homuposckuit J[.A., IlomskoB B.M.; mox penakuei
I[Togonbckoro B.E. — M.: AkuuonepHoe ob6mectBo «M3maaTenscTBO
«IIpocsemienue», 2024

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Ilnardpopma ©OaHka TPEHUPOBOUHBIX 3aJaHUM JUIi MOJATOTOBKH K
TECTUPOBAHUIO GyHKIIMOHATBHOU TPaMOTHOCTH o0yJaronmxcs
https://fg.resh.edu.ru

2. ITopran «Poccuiickas snekTpoHHas mkoia» https://resh.edu.ru

3. HaBurarop HAy4YHO-METOIUYECKHUX pa3paboToK
https://apkpro.guppros.ru/navigator/

4. bubmmoteka mudpoBoro 06pa3oBaTeIbHOrO KOHTEHTA https://urok.apkpro.ru
5. Illopran ®I'GHY «®enepanbHblii MHCTUTYT MENArOTMYECKUX W3MEPECHHIN
https:/fipi.ru

6. l'ocynapctBennass wHpopManmonHas cuctema «CoBpeMeHHas mHdpoBas

oOpazoBaTenbHas cpena» https://online.edu.ru
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