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INOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJarOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPUM, IPH JOKA3aTeIbCTBE TEOPEM M IOCTPOCHUHU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pelleHny 3a7a4 eCTECTBeHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3MUYECKUX 3a/1a4.

[lenas ocBoeHUs1 mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETPUU uYepe3 0OecreueHUEe BO3MOKHOCTU MPUOOPETEHUS M HUCIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUYHBIX T€OMETPHH,
Y HEOOXOJAUMBIX I YCHEMIHOTO NPOo(eCcCHOHATBHOTO 00pa30BaHusl, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MpeCTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpbI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPa, 3HAHUE TOHITUITHOTO anmnapara 1no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMyll U yMeHUE UX MPUMEHSTb, YMEHUs OKa3blBaTh TEOPEMbI M HAaXOIUTh
HECTaHJIApPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, (GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKH IPHU
IIPOBEJICHUHN PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, TIPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHus] CTepEOMETPUUYECKUX 3aad W 337a4 C MNPAKTUYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
00OCHOBaHMHU MaTEMATUUYECKUX YTBEP)KJIECHUHN U POJIM AKCHOMATUKHU B IIPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyaJbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronmxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEICBAHTHOW TCOMETPHH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYAlMSIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS MOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMH JIMHUSAMH y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel U  KOOpAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH HA YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJBKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yudenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIInecs
oOpamanich HEOAHOKPATHO. JTO TO3BOJSET OPraHM30BaTh  OBJAJICHUE
r€OMETPUUCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOneHHoe
U3yYeHHUE TEOMETPHUH KaK COCTaBIISAIONICH yaeOHoro npeameTa «MaremMaTnkay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gaca B Hegemo), B 11 kmacce — 102
yaca (3 4aca B HEJIETI0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA ~ CcTepeoMeTpuu. Touka, TpsMasi, IUJIOCKOCTb,
npoctpancTBO. [loHATHe 00 aKCMOMaTHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
MapajyieibHble MW CKpelMBaromuecss npsMble. [Ipu3Haku CKpemmBarOmuxcs
npsAMbIX. [lapaninenpbHOCTh IPSAMBIX U INIOCKOCTEN B MMPOCTPAHCTBE: MAPAIIICIIBHBIC
MPSMBIE B POCTPAHCTBE, MAPAIIEIBHOCTD TPEX MPSIMBIX, APATUIETBHOCTD IPSMOU
u 1iockoctu. [lapamiensHoe W HEHTpabHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OcHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoekTupoBanus. M3o0paxeHue
buryp B mapajuiesbHONW MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeOpemMa O NPSMOU
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

VYriabel B MPOCTPAHCTBE: YroJa MEXAY IHMPAMON M INIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBOICTBA IJTIOCKKUX YTJIOB MHOTOTPaHHOTO yriia. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yTiIa. TeopeMbl KOCHHYCOB M CUHYCOB JJIsl TPEXTPAHHOTO yTIJIa.

MHororpaHHuKHu

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: Nn-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapaienenunen, TpsMOYTOJIbHBIN NMapaJJIETCUNE U €ro cBoiicTBa. KpaTuaiime
NyTH Ha TOBEPXHOCTH MHOTrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBWiIbHAS U yCeUEHHAsS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
[IpaBuibHbBIE MHOTIOTPAHHUKM: IPaBUJIbHAS IIpU3Ma U MpaBUJIbHAsA NUPAMUJA,



IpaBWJIbHAs TPEYTOJbHAS IUPAMK/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenne
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’3p, JOAEKAIP U HKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IJI0LIAb OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOM pu3Msl. [ [nomans
OOKOBOIl TOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBUJIBHOM MHOTOIPAHHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
UpaMUIblL.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABIEHHbIE M MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOpPbI. [I[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pa3IoKEHHM BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopamu. CKalsipHOE MpOU3BEJICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepbl
U TJIOCKOCTH, KacaTelbHas TUIOCKOCTh K chepe. M3o0pakeHne Ten BpalieHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeActBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3sma, BmmcanHas B
WIMHIpP, OMHCaHHAas OKojo IpumHApa. llepecedenne cdepsl W mapa c
miockocThio. Kacanme mrapa w cdepsl miockocThio. [IoHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIX ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayiieibHbIe
OCHOBAHHUIO M MIPOXOAIINE Yepe3 BEPIINHY), CCUCHUS I1apa, METOAbI IOCTPOCHUS
CEUCHMI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpJAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHune BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmwxenus: mpoctpancTBa. OToOpakeHus. J[BHKEHUS U PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBWKEHHH. Buabl JBMXCHUN: TapaulelbHBIA IEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMATUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JTIOCTHKEHUN HAYKH U JEATENBHOCTBIO YYEHOT0, OCO3HAHNE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3iIMyHbIX BUIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (GU3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUAX CHIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYIOJIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  NESITENbHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE III00aIbHOTO XapaKTepa IKOJOTUUECKUX MPo0ieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IMBUIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MaTeMaTH4YeCKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPH3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYNN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOSAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO pPe3yibTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOpPMAIIMH, NaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAINIO, MPEACTABISITL €€ B pa3luyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSIMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN PE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOil TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUs,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEIICHUsI 3a/1a4, BEIOUpATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh ~ HABBbIKAMU  TO3HABATEIBLHON  peduiekcuM  KakK  OCO3HaHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIHCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, I0TOBApPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIE€HAMU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHNH 3a1a4 ¥ MPOBEJACHUN MaTeMaTUYECKUX PACCYKICHUN;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMH, CBS3aHHBIMH C yIJlaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
MJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaienenunes, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBAaHUE (PUTYP HA TUIOCKOCTb, BBIIOJIHATH H300paskeHus PUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEYECHHS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMH, BBIIIOIHITH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TNOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (THpH3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIJIOCKOCTh CHMMETPUU (PUTYPHI;

e CBOOOJHO ONEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IMPOCTPAHCTBE;

e BBINIOJHSATH ICUCTBUSA HAJ BEKTOPAMU;

e pemarh 3aJaud Ha JIOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUU U
HaXO0XkJI€HUE FeOMETPUUECKUX BEJIUUNH, IPUMEHSSI U3BECTHBIE METO b PU
pelIeHu MaTEeMaTUYECKHUX 3a/lady MOBBIIMIEHHOTO M BBICOKOIO YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIYYCHHBIC 3HAHWUS Ha TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIllMH, MPUMEHATh MU3yYCHHBIC MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckd  c(hopMynnpoBaHHON
npoOIeMbl, MOJEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTu (pyH1aMeHTa Pa3BUTHUSI TEXHOJIOTUM.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTHMCAaHHBIA OKOJIO cdepbl, cepa, BIUCaHHAsT B MHOTOTPAHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3aJ1aBaTh MIIOCKOCTh YPABHEHHUEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
periaTh FTeOMETPUUYECKHE 3a/1a91 Ha BEIYMCIICHUE YTIIOB MEXKIY IPIMBIMH 1
TUTOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKH A0 TIIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPUPOBATH TIOHITHSIMHU, CBSI3aHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB W TEJ BPAICHUS: CEUEHUS IMJIMHIPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUH |
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHbBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
Y OLICHMBAaTh pPEAIbHBIE CHUTYAIlMW, NPUMEHITh HM3YYEHHbIC MOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUICHUsS MaTeMaTU4YeCKU
chOpMyYIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ajireOpbl, peliaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

KoanuecTtBo
HaumenoBanue
4acoB

pa3iesioB M TeM
IpOorpaMmmal Bceero

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbBIE BHU/ADbI JCATCJIbHOCTH YIAIUXCH

BBeneuue B
23
CTEPEOMETPHUIO

OmnpenensTh MIOCKOCTh Kak (UTYpY, B KOTOPOIl BBITIOTHSIETCS
iaHuMeTpus. JlenaTe npocTenme JOru4ecKue BEIBOBI U3
AKCHMOMATHKH IUIOCKOCTH. [IpUBOAUTE pUMEPHI peabHbIX
00BEKTOB, HJleain3aleil KOTOPbIX SBISIOTCS AKCHOMBI
reoMerpud. M3y4ars, IpUMEHATH IPUHLIMIIBI [IOCTPOCHUS
cedeHuil. Mcnonp30BaTh U1 MOCTPOEHUS CEUEHUIN METOJ CIIENI0B,
METOJ BHYTPEHHETO NPOEKTUPOBAHUS, METOJ, IIEPEHOCA CEKYILEN
IJIOCKOCTH. Pemars crepeomeTpuyeckue 3a1aun: Ha
OINpEJIETICHUE BUIA CEUCHUS U HAXOXKICHHUE €T0 TUIOMIAIH.
AKTyanu3upoBaTh (GaKkThl U METO/IbI IJITAHUMETPUH, PEJIEBAHTHBIE
TE€Me, IPOBOJUTh aHAJIOTUHU. VCIIoNb30BaTh IPU PEILICHUH 3a/1a4
CIIeAYIOIINE TUTaHUMETpHUecKue (PakThl U MeToAbl: Teopembl
Qasteca ¥ 0 IPONOPLUUOHAIBHBIX OTPE3KaxX. AJITOPUTM JEIICHUS
OTpe3Ka Ha N paBHBIX yacTel. Teopema MeHemnas.
PaBHOOe1peHHBIH TPEeyroJbHUK. PABHOCTOPOHHUI TPEYTOIbHHUK.
[IpsimoyronbHbIi TpeyrosibHUK. CBOMCTBO CpEHEN TMHUU
TpeyroiabHuKa. CBONCTBO OMCCEKTPHUCHI yIila TPEYroJbHUKA.
CaolicTBO MeuaH TpeyroybHuKa. [Ipu3Haku nonobus
TpeyroiabHUKOB. [lomydars npeacraBiaeHuss 00 OCHOBHBIX 3Tanax
pa3BUTHS FEOMETPUH KaK COCTaBHOM yacTu pyHAaMeHTa
pa3BUTHUS TEXHOJIOTUN




Bzaunmnoe
pacrosoXeHue
MPSIMBIX B
MPOCTPAHCTBE

KnaccuduimpoBars B3anMHOE pacoiOKEHUE TPSIMBIX B
IPOCTPAHCTBE, WILTIOCTPUPYS PUCYHKAMU U TPUBOJISL IPUMEPHI U3
peasibHOM ku3HU. [loKa3pIBaTh TEOPEMY O CYIIECTBOBAHUU U
€IMHCTBEHHOCTH MapaJJICIbHON MPSAMOM, MPOXOAAIIEH yepes3
TOUYKY IPOCTPAHCTBA U HE JIeKalleil Ha Jpyroi NpsMoil; JieMMy O
MepeCceYeHNH TUIOCKOCTU ABYMS TapaJICIbHBIMU MPSIMbIMU;
TEOpEMY O TpeX MapajlIeIbHBIX MPsAMBIX. JlOKa3bIBaTh MPU3HAK
CKPEUIUBAIOIINXCS MPSMBIX, TEOPEMY O CKPEIIMBAIOIIUXCS
npsiMbIX. JloKka3pIBaTh TEOPEMY O PABEHCTBE YIIIOB C
COHANPABJICHHBIMU CTOPOHAMU. OOBSACHATH, YTO HA3BIBACTCS
napasuieIbHBIM U EHTPATbHBIM MIPOEKTUPOBAHUEM U KaK
BBITMOJIHSAETCS MPOSKTUPOBAHUE (PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapaieIbHOTO MPOEKTUPOBAHHUS.
N306paxaTs B mapaienbHON MPOEKIUU pa3Hble T€OMETPUUECKHE
¢durypsl. Pemath crepeomeTprdeckue 3a1auu Ha J10Ka3aTeIbCTBO
Y UCCTIEIOBAHUE, CBSI3AHHBIE C PACTIONOKEHUEM MPSIMBIX B
npoctpanctse. [IpoBOAUTH TOKa3aTEIbHBIE PACCYKICHUS TIPU
pelIeHUN TEOMETPUUYECKUX 3a]1a4, CBI3aHHBIX CO B3aUMHBIM
pacnoioKeHUEM IPSIMBIX B pocTpaHcTBe. CpaBHUBATS,
aHAJIM3UPOBATh U OLICHUBATh YTBEPKICHUS C LIEbIO BBIABICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PacCyKACHUI.
MopenupoBaTh peajibHble CUTYallH, CB3aHHBIE CO B3AUMHBIM
PaCIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTRBE, HA SI3bIKE TEOMETPHH.
HccnenoBaTh moCTpOeHHBIE MOJIENH C UCIIOJIB30BaHUEM
TEOMETPUUYECKHX TOHATUN U TEOpEM, armapara aireopsl,
nudpoBbeIx pecypcoB. [lomydaTs mpencTaBieHne 0 IEHTPATBHOM
MIPOEKTUPOBAHKUH U 00 UCTOPHH PaOOT MO TEOPUU MEPCIIEKTUBBI

[TapannenbHOCTD
HPSIMBIX U

KiaccuduimpoBaTs B3aMHOE PacoyIOKEHUE TIPSIMOU U
IIJIOCKOCTH B IPOCTPAHCTBE, IIPUBOJAA COOTBETCTBYIOIIHE
MPUMEPBI U3 PeaTbHOM KU3HU. POPMYITUPOBATH ONPEICTICHUE




IIJIOCKOCTEN B
MIPOCTPaHCTBE

[IepnieHAUKyYIAPHOCTH
HPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

25

MapaJUIEIbHbIX MPSIMOM U IIOCKOCTH. Jl0Ka3bIBaTh NPU3HAK O
NapaJyIeIbHOCTH NPSIMOU U IIJIOCKOCTH; CBOMCTBA
napajyIeIbHOCTH NMPAMOM U IJIOCKOCTH. Pemate
CTEPEOMETPUYECKUE 3a/1a41 BBIYMCIICHHS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIUIEIBHOCTBIO MPAMBIX U INIOCKOCTEN B
MPOCTPAHCTBE. PemaTrk npakTUyecKue 3a1a4i Ha IOCTPOCHUE
CEYCHMH Ha YepTekax TeTpajdjapa u napauenenunena. Pemars
CTEPEOMETPUYECKHE 3a1a4H, CBSI3aHHBIE C IIOCTPOCHUEM CEUEHUIN
IJIOCKOCTHIO. [IpOBOUTE TOTMYECKH KOPPEKTHBIE JOKA3aTEIbHbIE
pacCyXIeHHS IPU PELIEHUN FEOMETPUUYECKUX 3a]1a4 CBSI3aHHBIX C
napajieIbHOCTBIO II0CKOCcTe. CpaBHUBATh U aHATU3UPOBATH
pealbHbIe CUTYallUH, CBA3aHHBIE C IAPAJIEIbHOCTHIO MPAMOU U
IJIOCKOCTH B IPOCTPAHCTBE; MOJEINPOBATh PEAIbHbIE CUTYAIIUH,
CBSA3aHHBIE C MMAPAIIEITBHOCTHIO MPAMON U IJIOCKOCTH B
MPOCTPAHCTBE, HA SI3bIKE TEOMETPUU

AkTyanu3upoBaTh (HaKkThl U METO/IbI IJITAHUMETPUH, PEIICBAHTHbBIE
TeMe, MPOBOIUTH aHaNOoTuU. DOpMyIUpPOBaTh ONPEIEICHNUS:
NEPIICHIUKYISPHBIX MPSMBIX B TPOCTPAHCTBE; OMpEeTICHUE
IpsIMOM, IEPIIEHANKYISIPHON K TUIOCKOCTH. [l0Ka3bIBaTh: IEMMY O
NEPHNCHANKYIIAPHOCTH ABYX MAPaAJICIBbHBIX ITPAMBIX K TpeTI;eI\/’I
MIPSIMOM; TEOPEMBI O CBSI3M MEKy ITapajuIeIbHOCTBIO MPSIMBIX U
WX MEePIEHIUKYISIPHOCTHIO K TUIOCKOCTH. Jl0Ka3bIBaTh: TEOpEMY,
BBIPAXXAOITYIO IIPU3HAK MEPIIEHIUKYIIPHOCTH MPSIMOU U
MJIOCKOCTH; TEOPEMY O CYIIECTBOBAHUH M €TUHCTBEHHOCTH
MIPSAMOIA, TPOXOISIICH Yepe3 JaHHYIO TOUKY U
MePIEeHIUKYISIPHON K TaHHOU MockocTu. M300pakaTs B3aUMHO
MEePIEeHIUKYISIPHBIC IPSIMYIO U TIOCKOCTh. DopMynupoBaTth
CBOMCTBO MIEPIICHIUKYIISPA IO OTHOIICHHIO K TIOCKOCTH.
[Tosrydats mipeicTaBICHUE O 3HAYCHUHW TIEPIICHINKYIIApa JUTS
Ipyrux obnacteit Hayku (pu3nka, SHEPreTHKA, Ja3epHBIC




TEXHOJIOTHH ), B PEAIbHOM KU3HU (TEXHUKA, OKpYKaroIas
oOcrtaHoBKa). Jloka3pIBaTh YTBEPKICHUS, CBSI3aHHBIE C
IPOEKIMEN IPSIMOI Ha MIIOCKOCTh, HENEPIIEHAUKYIISPHYIO K 3TON
npsaMoil. Jloka3piBaTh TEOPEMY O TPEX MEPIEHIUKYISApAX U
TeopeMy 00paTHYIO TeopeMe O TpeX MEePIEeHIUKYIIpax.
[Tonydats ipencTaBieHne 00 OPTOTOHAITBEHOM MPOSKTUPOBAHUH.
Jloka3piBaTh TEOPEMY O MIPOEKIIMU TOUKHU HA NMPAMYH0. Pemarts
CTEPEOMETPUYECKHE 3a/1a4H, CBA3AHHBIC C
MEPIICHINKYJSIPHOCTBIO MPSIMOM U IJIOCKOCTH. Pematp
MIPUKJIQIHBIC 33]]a4H, CBA3aHHBIE C HAXOXKJICHHUEM
r€OMETPUUYECKHUX BEJIMYUH. Pemath crepeomeTpruueckue 3a1auu,
CBSA3aHHBIE C IPUMEHEHHEM TEOPEMBI O TPEX MEPHEHANKYIIIPAX,
HAXO0KJICHUEM PACCTOSIHUI, MOCTPOCHUEM IIPOEKLIUH.
CpaBHMBATh U aHAIU3UPOBATh YTBEPKIAEHUS C LEIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHHI.
AHaNM3UPOBATh U MOJICIIMPOBATH HA S3BIKE TEOMETPUU PEATbHBIC
CUTYAIlNH, CBSI3aHHBIC C IEPIICHANKYJIIPHOCTHIO MPSAMOUN 1
IIJIOCKOCTH; MCCJIEIOBATh ITIOCTPOECHHBIE MOJIENHN, B TOM YHCIIE U C
UCIIONIb30BaHUEM armapaTa anreopsl

Vel u PacCTOAHUA
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AKTyanu3upoBaTh (GaKkThl U METO/IbI IJITAHUMETPUH, PEJIEBAHTHBIE
TeMe, MPOBOAUTH aHanoruu. opmynupoBarh onpeaeneHme
JBYrpaHHOro yria. /loka3slBaTh CBOMCTBO PaBEHCTBA BCEX
JMHEWHBIX YTJI0B AByrpaHHoro yria. Kimaccuunuposars
JByTPaHHbIE YIJIbI B 3aBUCUMOCTH OT UX I'PajlyCHON MEPBI.
DopMyIMpPOBaTh ONPEAEIEHUE B3AUMHO NEPIEHIUKYIISPHBIX
mockocTel. Jloka3pIBaTh TEOPEMY O IPU3HAKE
NEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEW. POpMyINpOBaThH
CJIeICTBUE (U3 MPU3HAKA) O MEPHEHAUKYISIPHOCTH IJIOCKOCTH,
KOTOpasi NepIeHIUKYIIIpHA MPSMOIi, 10 KOTOPOH MepeceKatoTcs
JIBE MJIOCKOCTH, 3TU IIIOCKOCTSIM. JlOKa3bIBaTh yTBEPXKIACHUS O




€ro CBOMCTBAX; TEOPEMY U CJIEACTBUE U3 HEE O IHArOHAIIAX
IPsIMOYTOJIBHOTO Mapauienenumena. Pemars crepeomerpruieckue
3a71a4M, CBA3aHHBIE C NIEPIICHAUKYIAPHOCTD NIPSAMBIX U
IUIOCKOCTEH, CIOJB3YS TUIaHUMEeTpUUecKkre (haKkThbl U METO/IBI.
[IpoBOAUTH JTIOTMUECKN KOPPEKTHBIE JOKA3aTEIbHbIE
pacCcyXIeHHs IPU PELIEHUN FEOMETPUUYECKUX 3a/1a4, CBA3aHHBIX C
MEePIEHIUKYISIPHOCTHIO TUIOCKOCTENH. AHATU3UPOBATh U
MOJEIUPOBATh HA SI3bIKE TEOMETPHUU PEAIbHBIE CUTYallUH,
CBSI3aHHBIE C MEPIEHIUKYIAPHOCTHIO MPAMBIX U INTIOCKOCTEM.
HccenenoBaTh NOCTPOEHHBIE MOJENIH, B TOM YHUCIIE U C
UCIIOJIb30BAaHUEM arrapaTa anreOpsl. PemaTte npukiagHsie
3a71a4M, CBA3aHHBIC C HAXOXKIECHUEM T€OMETPUUECKUX BEIIMUUH

MHororpaHHuKu

Paborath ¢ yaueOHIKOM: 33a71aBaTh BOTPOCHI, AETaTh 3aMEYaHus,
KOMMEHTapuu. AHaJIM3UpOBaTh pelleHre 3aJaun. Pucosars
BBIITYKJIbI€ MHOIOTPAHHUKH C 3aJJaHHBIMHA CBOWCTBAMU;
BOCCTaHABJIMBATh OOLIMI BUJ] BHIMTYKJIOIO MHOTOI'paHHHKA I10
JIBYM €ro ImpoeKuusaM. /I0ka3bIBaTh CBOWCTBA BBIIIYKJIOTO
MHOT'OI'PaHHMKA. PUCOBAThH BBINTYKIIbIE MHOTOTPAHHUKH C pa3HOU
SUJIEPOBOM XapaKTEPUCTUKOM; UCCIIEI0BATh BO3MOKHOCTHU
MIOJTyYEHUS PEe3yJIbTaTa IIPY BApbUPOBAHUM JaHHBIX. J[OKa3bIBaTh
CBOMCTBA MPaBUJIbHBIX MHOIOTpaHHUKOB. [ImaHnpoBaTh
IIOCTPOEHHE MPABUIIBHBIX MHOIOTPAaHHUKOB Ha ITOBEPXHOCTSX
JPYTUX MPaBUWIBHBIX MHOTOTPAHHUKOB

BexkTops! B
IIPOCTPAHCTBE
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AxTyanu3upoBaTh (HaKThl U METO/IbI IJITAHUMETPUH, PEJICBAaHTHBIC
TE€Me, IPOBOUTH aHajnoruu. OnepupoBaTh MOHATHAMU: BEKTOP Ha
IJIOCKOCTH M B IPOCTPAHCTBE; KOMIIAHAPHBIE BEKTOPBI.
[IpuBoauTh NprUMeps! PU3NUECKUX BEKTOPHBIX BEIUYHUH.
OcBauBaTh NpaBuiia BHIOJTHEHUS JEHCTBHUM CIOKEHUS U
BBIYUTAHUS BEKTOPOB, YMHOXKEHHUs BEKTOPA HA YUCIIO.




Jloka3bIBaTh MpU3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
Jloka3pIBaTh TEOPEMY O Pa3JI0KEHUU JHOO0T0 BEKTOPA MO0 TPEM
JTAaHHBIM HEKOMILTIaHAPHBIM BEKTOpaM

IToBTOpEHME,
00001IEeHNE U
CHCTEMAaTH3aIUsI
3HAHUM

Pemrates crepeomeTpruueckue 3aa4u Ha I0Ka3aTEIbCTBO
MaTEMaTHYECKUX OTHOIIECHUH, HAXO0KIEHUE T€OMETPUUECKUX
BEIWYHH (JTUH, YTIIOB, IJIomaaei, oobemMoB). Microns3oBars npu
pELIEHNH CTEPEOMETPUYECKUX 3a/1a4 IIIAHUMEeTpUYecKue GaKThl
u Metoael. [TpoBoAMTE OrMYecku KOPPEKTHBIE 10KA3aTEIbHBIC
pacCyXAeHHUs IIPU PELICHUH CTEPEOMETPUUECKUX U
IJIaHUMETpUYECKHX 3a1a4. CpaBHUBATh U aHAJIU3UPOBATH
peaJIbHbIE CUTYallUH U BBISBJISATH BO3MOKHOCTD €€
MOJCJIIMPOBAHHUs HA A3bIKE T€OMETpUU. MoiempoBaTh peabHYIO
CUTYAILMIO Ha S3BIKE T€OMETPUH U UCCIIEI0OBATh ITIOCTPOCHHBIE
MOJIENIN, B TOM UHUCJIE U C UCIOIb30BAaHUEM alllapaTa ajareopsl.
Hcnonp30BaTh KOMIBIOTEPHBIE IPOTPaMMBI IIPH PEILIEHUH 3a]ad.
[Tonydats npencTaBieHne 0 TEOMETPUM KaK O pa3BUBAIOIIEHCS
HayKe, UCCIEAYIOIIEH OKPYKAOLIUN MUD, CBI3aHHOU C
peanbHbIMU 00bEKTaMH, TOMOTAIOIIEH PELIUTh PealbHbIe
KU3HEHHBIE CUTYallUU O POJIM CTEPEOMETPUH B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHUH.
CpaBHUBATh U aHAJIU3UPOBATH YTBEPHKACHUS C LEJIbIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKIECHUH.
Uccnenosath noctpoeHHsie Mosienu. Mcnonb3oBath HudpoBsie

pecypchl

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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Ananutnyeckas
TreOMETpHs
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AKTyanu3upoBaTh (PaKThl U METO/bI IJITAHUMETPUH, PEIICBAHTHBIE TEME,
MMPOBOAWTDL aHAJIOTUH. CBOI[I/ITI) IIGf/'ICTBI/I?[ C BCKTOpaMH K
AaHaJIOTUYHBIM IleI;'ICTBHSIM C UX KOOpAWHAaTaMH. BcmomMHUTE
ONPEAEIIEHUE CKAISIPHOTO YMHOXEHHS U €r0 CBOMCTBA. BBIYUCIATH ¢
MIOMOILBIO CKAJIIPHOTO YMHOXEHUS JUIMHBI BEKTOPOB, YIJIbl MEXKIY
HUMH, YCTAaHABJIMBATh NEPIEHAUKYISIPHOCTh BEKTOPOB. BBIBOAUTH
ypaBHEHHE TJIOCKOCTH U (POPMYITy pacCTOSIHUS OT TOYKHU J0
IJIOCKOCTH. Pemars 3aaaun, coueras KOOpAUHATHBIA U BEKTOPHBIN
METOBI. HpOBOJII/ITI) JIOTUYCCKU KOPPEKTHBIC JOKA3aTCIIbHBIC
pacCyxaACHus pu PCIICHUU I'COMCTPUYCCKUX 3a/la4 Ha IPUMCHCHUC
BCKTOPHO-KOOPAWHATHOI'O METO/1a. AHaJII/I3I/IpOBaTI> U MOJCINPOBATH
Ha A3bIKC TCOMETPHH PCAJIBHBIC CUTYallul, CBA3aHHBIC BEKTOpAMU U
KOoOpAuHaTaMHu. MccienoBaTe NOCTPOEHHBIE MOJIEHN, B TOM YHUCIIE U C
MCIONIb30BaHUEM ammapata anreOpsl. Mcnons30BaTh KOMIBIOTEPHBIE
MporpamMmbl. 3HAKOMUTBCS C UCTOPUEN Pa3BUTHS MATEMATUKHU

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTH3alHs
3HAaHUH
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CrpouTts ceuenus. Pemate ctepeomeTprudeckue 3a1auu Ha
JI0KAa3aTeIbCTBO MAaTEMaTHUECKUX OTHOILIEHUH, HaX0KICHHE
reoOMEeTPHUYECKUX BEIUYHUH (JJINH, YIJIOB, IUIOMIAJeH, 00BEMOB).
Hcnonp30BaTh MU PEIEHNN CTEPEOMETPUUECKHX 331a4
IUTaHUMeTprIecKue GakTbl U MeToAbl. [IpoBOANTE TOTHYECKH
KOPPEKTHBIE JI0KA3aTEIbHBIE PACCYKAEHUS IIPU PEILIEHUN
cTepeomMeTpruyeckux 3a1ad. CpaBHUBATh U aHAIU3UPOBATbPEAIbHBIE
CUTYallUU U BBIABIIATH BO3MOKHOCTh €€ MOJIETTMPOBAHUS Ha SI3bIKE




reoMeTpun. MoJienupoBaTh peajlbHyl0 CUTYaIMIO Ha SI3bIKE T€OMETPUU
U MCCJIEI0BATh IIOCTPOEHHBIE MOJIENIN, B TOM YHCIIE U C
UCIOJIb30BaHUEM amnapaTa ainreopsl. Mcrosib30BaTh KOMIIBIOTEPHBIE
IpOrpaMMbl NP PEeLLICHUH 3aJa4

O0BéM

MHOI'OrpaHHuKa

Tena BpameHnus

17

24

CB0O0OOTHO OTIEPUPOBATH MOHATHIME: 00bEM TeJa, 00bEM
PSAMOYTOJIBHOTO Mapajuienenumnena. @opMyarupoBaTb OCHOBHBIE
cBoiicTBa 00beMOB. Jl0Ka3bIBaTh TEOpEMy 00 00bEME MPSIMOYTOJIBLHOTO
napauielienure a, CIeCTBHs U3 Hee. Pa3pe3aTh MHOTOTpaHHUKH,
NepeKIIaIbIBaTh 4acTH. Perars crepeoMeTpuieckue 3a1aum,
CBSI3aHHBIC C BBIUMCIICHUEM 00BeMa MIPSIMOYTOJIBHOTO
napajuienenunena, npusmsl. CpaBHUBATH ¥ aHATTM3UPOBATH
YTBCPIKACHHA C LHCIIbIO BBIABICHUA JIOTUYCCKU KOPPCKTHBIX U
HEKOPPEKTHBIX PACCYKJIECHUN. AHATU3UPOBATH U MOJICTUPOBAThH Ha
SA3BIKC rCOMCTPHHU PCAJIbHBIC CUTYyalluH, CBA3aHHBIC C O6’I)CMOM
MPsIMOYTOJIBHOTO TIapajuiesienuie ia, MPU3MbI, TUPaAMHIbL.
HccnenoBaTh MOCTPOSHHBIE MOJIEH, B TOM YHUCIIE U C UCTIOIH30BAaHHEM
anmaparta anreOpsl. BEIBOUTE OCHOBHYIO HHTETPaIbHYIO (HOPMYITY AJs
BBIUKCIICHHS 00beMOB Tell. Joka3piBaTh TeopemMy 00 oObemMe
HAKJIOHHOH MPU3MBI Ha IPUMEPE TPEYTONbHON MPU3MBI U IS
MIPOU3BOJILHON MpHU3MBL. J[0Ka3bIBaTh TeOpeMy: 00 00beMe MUPAMU/IBI,
(bOopMyIIMPOBATH CIEIICTBUS U3 Hee: 00BEM YCEUCHHOHN MHPaMUJIBI.
BreiBonuTh (hopMyity s1si BBIUMCIEHHUS] 00bEMOB YCEUEHHON TUPAMU/IBI

CB000/1HO OMepUPOBATh MOHATUAMH: HIWIMHPUYECKask TOBEPXHOCTH,
mHAp. M3ydaTh criocoObl MOMydeHus IUIMHIPUIECKON
MOBEPXHOCTH, UIMHAPA. M300pakaTh HUIMHIP U €ro CeUeHus
MI0CKOCTHI0. CBOOOTHO ONEpUpPOBATH MOHITUSIMU: KOHUYECKast
MOBEPXHOCTh, KOHYC, YC€UEHHbIN KOHYC. M3yuaTh ciocoObl MOTydeHHs
KOHUYECKOW MOBEPXHOCTH, KOHYca. M300pakaTh KOHYC U €ro CeYeHHs
IJIOCKOCTBIO, IIPOXOAAILEN YePE3 0Ch, U INIOCKOCTBIO,




NEPIEHANKYISPHON K OCcH. BBIBOIUTH (hOpMYIIBI 17151 BEIYMCICHUS
OOKOBOW M IOJTHOM IMOBEPXHOCTEH TeJ BpaiieHus. Pemarp
CTEpEeOMETPUYECKHUE 3a/1aUH, CBSI3aHHBIE C TeJIaMU BpallleHus,
HAXO0XICHUEM IUIONIa i OOKOBOI U MOJIHOM MOBEPXHOCTH,
MOCTpOCHUEM ceueHui. Mcnoap30BaTh Npu pelIeHNH 3a1a4y
IUTaHUMeTpUIecKue GaxkTel 1 MeTobl. CpaBHUBATh U aHAJTU3UPOBATH
YTBEPKACHUS C LIEJIbIO BBISABICHUS JIOTMUECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKIeHUN. AHATU3UPOBATh U MOJEINPOBATh Ha
A3bIKE TE€OMETPHUH PEAJIbHBIE CUTYallH, CBA3aHHbIE C KOHYCOM U
IMHIpoM. VMcenenoBarh MoCcTpoeHHbIE MOJIENN, B TOM YHCIIE U C
MCIOJIb30BaHUEM ammapara anreOpbl AKTyalIu3upoBaTh (PakThl U
METO/IbI IJITAHUMETPUH, PEICBAHTHBIE TEME, IPOBOIUTH AaHAJIOTHUH.
CB00OHO OnepUpOBATh MOHATHIAMU: cepa U map, HeHTP, Paanuyc,
nuameTp cdepsl U mapa. VccnenoBaTh B3aMMHOE PacoIOKEHUE
chepsl 1 mwockocTu. DopmMyIUpoOBaTh ONMpeEICHUE KacaTeabHOM
IJIOCKOCTH K cdepe. Jloka3bIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE
KacaTeJIbHON INIOCKOCTH. BbIBOIUTE (hopMyITy /17151 BEIUMCIICHUS
ionanu cgepsl uepes paauyc chepsl. Pemare crepeomeTpruyeckue
3aJlauu, CBA3aHHbIE CO c(epoil U MapoM, HaXOXKAECHUEM IUIOIIAH
cdepsl U ee yacTell, MOCTpOEHHEM ceueHHi chepbl U mapa.
AHaIM3UpoBaTh U MOJEIUPOBATH HA SI3bIKE TEOMETPHUH PEATILHBIC
CUTYallUH, CBsI3aHHbIE ¢ IIapoM U cepoit. Pemare npocTtele 3a1auu, B
KOTOPBIX GUTYPUPYIOT KOMOMHAIIUH TEJ BPALEHUS U
MHOTOTpaHHHUKOB. Vcrionb30BaTh NpH pelIeHUH 3a]a4, CBI3aHHBIX CO
chepoit u mapom, MIaHUMETpudecKue (PakThl U MeTO b1, Pemars
CTEepEeOMETpPUYECKHE 3a1aUH, CBSI3aHHBIE C TeJIaMU BpallleHus,
MOCTPOCHUEM CEUCHMI Tell BpallleHus, ¢ KOMOWHAIMSIMU TEJ BPaLlCHUS
Y MHOTOTpaHHUKOB. [IpoBOANTH TOrM4YeCKH KOPPEKTHBIE
JI0Ka3aTeNbHbIE PACCYKIEHUS NPU PEIIEHUN T€OMETPUUECKUX 3a/a4,
CBSA3aHHBIX C NIEPIEHIUKYISIPHOCTHIO MIJIOCKOCTEN. AHAIN3UPOBATh U




MOZACIINPOBATH HA A3BIKC TCOMCTPUN PCAJIbHBIC CUTYalluH, CBA3aHHLIC C
MHOTI'OI'paHHHUKaMMU. HCCJ’ICI[OB&TB IMOCTPOCHHBLIC MOACIIN, B TOM YHCJIC
H C UCIIOJIb30BAHUEM allrapara anre6pbl

[Tnomanu
MIOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tel

CB00OHO OTIEPUPOBATH MOHITHIMH: 00BEM TeJIa, TUIOIIATh
noBepxHOCcTH. DOpMyYITHPOBATH OCHOBHBIE CBOMCTBA 0OHEMOB.
Jloka3bIBaTh TEOPEMBI: 00 00BeMe UIUH/IPA; 00 00beMe KOHYcA.
BeiBoauTh (hopMyIbl 1J1sl BBIYHCICHHUS 00beMa yCEYSHHOTO KOHYCa.
HccnenoBaTh MOCTPOSHHBIC MOJICIH, B TOM YHUCIIC M C UCTIOIb30BaHUEM
anmapata anreOpsl. 3HaTh BO3MOXKHOCTH PEIICHUS 33a/1a4 Ha
MOCTPOCHHE IIUPKYJIEM M JIMHEUKOH, O KIIACCHUECKUX HEPa3pPEIIUMbIX
3amayax. CBOOOIHO ONEepupOBaTh MOHITUSIMU: IIAPOBOM CETrMEHT,
IapOBOM CJIOM, IIAPOBOM CEKTOP, OCHOBAHUE U BHICOTA CETMEHTA,
OCHOBaHHE M BBICOTA IIAPOBOTO cJI0sl. BEIBOAUTE (HOPMYITBI JIJIst
HAXOXXJICHHUS 00BEMOB IIAPOBOTO CETMEHTA, IIAPOBOTO CEKTOPa,
wiomanu cdepsl. JJokazpiBaTh TeOpeMy 00 o0beme mapa. Pemars
CTEepEeOMETPUYECKHUE 3a/1aUH, CBSI3aHHBIE C 00BEMOM I1apa, MapOBOTr0
CErMEeHTa, IapOBOT0 CEKTOpa, MIoMma b0 chepsl. CpaBHUBATH U
aHAIIM3UPOBATh YTBEPKICHUS C 11EJIbI0 BBISIBICHUS JTJOTHYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PaCCyKICHHUI. AHATH3UPOBATh U
MOZACIINPOBATH HA A3BIKE TCOMETPUHN PCAJIBHBIC CUTYalluH, CBA3aHHLIC C
00BEeMOM M1apa, MapoBOT0 CETMEHTA, MAPOBOTO CETMEHTA, TUIOIIA/IBIO
cheprl. CBOOOIHO OTIEpUPOBATH MOHITHEM: TI0JIO0HBIC TEIa B
MIPOCTPAHCTBE. BBIUUCIISITE 00BEMBI TEJT C IIOMOIIBIO OTIPEICIICHHOTO
uHTEerpana. Pemare crepeomMeTpuyeckue 3aauu, CBI3aHHbIE C
COOTHOIIEHUSIMU MEXKTY TJIOMIAASIMH MTOBEPXHOCTEH U 00heMaMHu
mo100HbBIX Ted. [IpOBOANTH TOTHYECKN KOPPEKTHBIE JOKa3aTeNbHbIC
paccyXJIeHUS NP PEIICHUN T€OMETPUUECKUX 3a/1a4, CBSI3aHHBIX C
BBIYUCIIEHIEM 00BEMOB TEJl C TOMOIIIBIO OTIPEICTICHHOTO HHTETpaa,
HaXOXJIACHUEM COOTHOICHUA MEX Y INIOMAAAMN HOBerHOCTeﬁ n
00beMaMu TIOAOOHBIX TeJl. AHAIM3UPOBATH M MOJICIIUPOBATH HA SI3BIKE




reoMCTprU pCajlbHbIC CUTYyalluH, CBA3AHHBIC C 0o0beMaMH U
IMOBEPXHOCTAMMU TEJI, HA JOKA3aTCIILCTBO U HA HAXOXKIACHUC
rCOMECTPHUYCCKUX BCINYNH

6 JIBYOKCHUS
[ToBTOpEHME,

7 00001IeHNe U
CUCTEMaTH3aIus
3HAaHUU

17

CB000IHO OTMIEpUPOBATh MOHATUSAMH: OTOOpAKEHUE MMPOCTPAHCTBA HA
ce0s1, IBIDKCHUE IPOCTPAHCTBA; LICHTPaJIbHAS, OCEBas U 3epKajIbHAs
CUMMETPHH, TapaJlIeTbHBIN IIEPEHOC; PaBEHCTBO U Mo100ue (puryp.
Jloka3pIBaTh YTBEPKACHUS O TOM, YTO IIEHTpPAJIbHASA, OCEBAs U
3epKajibHas CHMMETPHH, NApAILICTIbHBIH EPEHOC SBISIOTCS
JBIDKCHUSME. BBIOMHATE peoOpa3oBanus nogoous. OnepupoBaTh
HNOHATHAMU: IIpsAMas u cepa Ditniepa. PemaTs reomerpudeckue 3agadu
C UCIIOJIb30BaHMEM JBIDKCHUH. VICTIIOIB30BaTh NIPH PELICHUH 33124
JIBIDKCHHUS TIPOCTPAHCTBA U MX CBOMCTBA

Pemiate crepeomerprueckue 3a1a4M Ha J1I0Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOILEHHH, HaX0KICHNE T€OMETPUYECKUX BETUYUH
(uMH, yrioB, omaaen, oobeMoB). Mcrnonp30BaTh NpH pelIeHUH
CTECPCOMETPHUICCKUX 3aaaY IIIAHUMCTPUUICCKHC q)aKTI)I U METOBI.
HpOBOI[I/ITI) JIOTUYCCKH KOPPCKTHBIC NOKA3aTCIbHBIC PACCYKACHUA TIPpU
PEIICHUN CTCPCOMCTPUYCCKUX U IINIAHUMCTPHUYCCKUX 3aa4.
CpaBHI/IBaTI) N aHAJIM3UPOBATH PCAJIBHBIC CUTYallul U BLIABJIATDH
BO3MO>XHOCTb €€ MOJIEIIMPOBAHNUS Ha SI3bIKE TEOMETPHUH.
MonennpoBaTh pealbHYO CUTYaLUIO Ha S3bIKE TEOMETPUHN U
UCCJIE0BATh IOCTPOEHHBIE MOJIENIN, B TOM YHCIIE U C UCIIOJIb30BAHUEM
anmapara anreopsl. Vcronbp30BaTh KOMIIBIOTEPHBIE IPOTPaMMBI ITPH
pemeHnu 3a1ad. ITomyuaTe npeacraBieHne 0 reOMETPUM Kak O
pa3BUBAIOIIEHCS HAYKE, HCCIEAYIOIIEN OKPYXAOINKA MUAp, CBA3aHHOU
C pea’bHbIMU 00BEKTAMU, IIOMOTAIOIIEH PElINTh peabHbIe
KN3HCHHBIC CUTYalluu O POJIKM CTEPCOMETPUHN B pa3BUTUU
COBPEMECHHBIX MHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI




OBLLEE
KOJIMYECTBO YACOB 102
I10 [TIPOTPAMME






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

OcHoBHbIE TIpaBUiIa
M300paKeHUs Ha PUCYHKE
IJIOCKOCTH, MapalieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHMS Ha
PUCYHKE IJIOCKOCTH,
nmapalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IIEPECEKAOIINECS
npsMasi U MIOCKOCTh;
MTOJIYITPOCTPAHCTBO

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IEPECEKAOIIUECS
npsiMasi U IIOCKOCTh;
MTOJIYITPOCTPAHCTBO
MHororpaHHuKH, U300paKEHUE
MIPOCTEUIIINX

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edsoo.ru/FOIMGVRWHE

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

https://m.edsoo.ru/7KZVSHHVO

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOUINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOINUX 00HEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUHU U
TIEPBBIE CIIEICTBUS U3 HUX

AXCHOMBI CTCPpCOMECTPUU U
ICPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoObl 3a1aHust IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/AQXIJXEDYR

10

11

N3oOpakenue ceueHunit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0pakenue
[IepeceyeHNs MOTYyYEHHBIX
mI0cKocTel. PackpammBanne
MOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N3o6paxeHune cedeHuit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE TPOXOAAT Yepe3 UxX
pé6pa. Nzobpaxenue
MepeceueHUs MOTyICHHBIX

https://m.edsoo.ru/EVUE9AZ7J

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0CKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEUEHUI
pa3HbBIMU LIBETaMHU

12

13

N3o0paxenune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3obpaxkeHue
MEPECeUCHUS MOTyUYCHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CCUCHUI
Pa3HBIMH [IBETaMU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOPbIE MTPOXOASAT Yepe3 Ux
pebpa. N3o0pakenue
nepeceyeHus MoayYeHHBIX
mI0cKkocTei. PackpammBanne
MMOCTPOEHHBIX CEUCHUM
pa3HbIMU LIBETaMU

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

14

15

16

Meron cnenoB Ui TOCTPOCHUS
CEUEeHUU

Meton crnenoB uis IOCTPOEHUS
ceueHuil. CBoiicTBa
[IEPECCYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Meron cnenoB s OCTPOEHUS
ceueHuii. CBoiicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

18

19

20

21

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepTEXKel U 3aInch
11aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe no Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEepTEXKe U 3aIlnch
1aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepTEXKei U 3aIuch
1IaroB MOCTPOCHHUS

[Toctpoenue ceueHui B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEkKEH 1 3aIKch
I1aroB MOCTPOCHUS

[ToBTOpEHME INIAHUMETPUU:
Teopema o mponopIUOHATBHBIX
otpeskax. [logobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/HFW6370DR

https://m.edsoo.ru/L62FFLCBW

https://m.edso0.ru/JIAQIJNZCX

https://m.edso0.ru/XJEZAR5TO

https://m.edso0.ru/L3FYZLILR

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuers! B
CEUEHUSX Ha BBIHOCHBIX
yeprexax. Mcropust pazButus
IUTAHUMETPUU U CTEPEOMETPUN

https://m.edso0.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

23

KonrtponsHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

https://m.edsoo.ru/EBLE09SZ1

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs rnpsiMple.
[Ipu3Haky CKpemMBarOIIUXCS
npsambix. [Tapannenbubie
MpsiMbIE B IPOCTPAHCTBE

https://m.edso0.ru/TYO90QBHKY

25

26

27

28

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napasieIbHON JaHHOW MPSMOH,
MPOXOASAIICH uepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKallen
Ha TaHHOW npsiMoit. JlemMma o
MEPECEUCHUH TTapalIeIbHBIX
MPSAMBIX INTOCKOCTBIO

[TapamienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsAMbIX. Teopema o
CKpCHIUBAIOIHNXCA ITPAMBIX

[TapamnensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJlIEJIbHOTO
IIPOCKTUPOBAHUS.
N306paxenue pa3HbIx Guryp B
NapajuIeIbHON IPOEKIINU

LenTpanbHas npoekius. Yo
C COHAITPaBJICHHBIMU

https://m.edsoo.ru/CYUQMU9K?9

https://m.edsoo.ru/TRPMZB3MZ

https://m.eds00.ru/03GR50WZV

https://m.edsoo.ru/Z5FPAGSHI



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

https://m.edso0.ru/7W31COFG6

30

[TonsTHs: MapajIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[IapaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[1apaJUIEIbHOCTH IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUEC U JOKAa3aTCIbCTBO,
CBSA3aHHBIE C [1APAJLIEIBHOCTHIO
MPSMBIX U IIOCKOCTEHN B
MIPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXOAAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha 4epTekKe U
[apajuIeJIbHOTO APYTrof
psAMOH. Pac4€r oTHOIIEHU I

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas npoekuus,
MMPUMCEHCHUC IJId TOCTPOCHUA
cedeHuit kyda u
napauienenunena. CpoicTsa
napajuleJIenune1a u Ipu3Mbl

https://m.eds00.ru/930T7FLSK



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

34

[TapannenpHbIE IIIIOCKOCTH.
[Ipu3Haky napaieIbHOCTH
JIBYX TIJIOCKOCTEH

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO TAHHOU
IIJIOCKOCTH U CIIEICTBUS U3 HEE

https://m.edsoo.ru/2WG4W4XNO

36

CaoiicTBa napamienbHbIX
TUTOCKOCTEH: 0 MapauieIbHOCTH
MPSIMBIX TIEPECEUCHHS TTPU
[epeceueHu’ IBYX
napaiesIbHbIX MIOCKOCTEeH
TpeTbhel

https://m.edso00.ru/3KIKV3ROG

37

38

CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKJIFOYEHHBIX MEXKIY
napajieIbHbIMU TIOCKOCTSIMH;
0 IIepeCeYCHUN IIPSIMOM C
IBYMSI TIapaJIeTbHBIMHU
TUTOCKOCTSIMHU

IToBTOpEeHuE: TEOpEMa
[Tudaropa Ha mIOCKOCTH

https://m.edsoo.ru/QLA4PYRAT

https://m.edso0.ru/9VJZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaJulesenumnesaa

https://m.edsoo.ru/HYNIQ7850Q



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

41

Brrunciienue 1iMH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuieJenumnene

https://m.edsoo.ru/FZBZVVPOEC

42

[lepnieHIUKyYIAPHOCTD NPAMOU
u mnockoctu. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPSAIMOM
U IUIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3

43

[lepneHMKyIAPHOCTD NPAMON
u mockoctu. [Ipnu3nak
MEPIEHUKYISIPHOCTH IIPSAMOM
U IJIOCKOCTH

https://m.edso0.ru/K38BG31ZH

44

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MIEPIEHIUKYISIPHON K
IIJIOCKOCTH

https://m.edsoo.ru/\WF3MTS4E5

45

46

47

48

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM
HpSIMI)Ie B MHOFOFpaHHI/IKaX

IInockoctu n
MepIEHIUKYISIPHBIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

[lepnieHuKynAp U HAKIOHHAS.
IlocTpoenue nepneHaukyspa
13 TOYKH Ha MPSIMYIO
[lepnieHiuKynsIp M HAKJIOHHAS.
ITocTpoenue neprneHukyspa
13 TOYKH Ha MPSIMYIO

https://m.edsoo.ru/OKTGKHNSI

https://m.eds00.ru/S1V9AWIW3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211TUD45PR



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepIeHIuKYIIApax (Ipsmas 1
oOparHas)

https://m.edsoo.ru/IPCG564WN

51

52

53

Yron mexny
CKPEIIUBAIOIIUMHUCS TPSIMBIMU

[Touck neprneHuKyIspHBIX
MPSIMBIX C TIOMOIIBIO
MePIEeHIUKYISPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHHE

https://m.edsoo.ru/K4AEHQ3E9E

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE

54

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OPTOTOHAJIBLHON MPOEKIINHU

https://m.edsoo.ru/T50FUDOQOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
[InockocTn cummeTpuil B
MHOT'OrpaHHUKax

https://m.edsoo.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

https://m.edsoo.ru/L9E703U3V

58

HpaBI/IJIBHLIe MHOTI'OIpaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

60

61

[IpaBuiIbHBIE MHOTOTPaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

Crnioco0sI OMyCTUTH
MEePIEHIUKYIISIPbl: CHMMETPUS,
CABUT TOYKH I10 NapaJIIeIbHOU
IpsAMOI

CaBur no HenapauieIbHOU
IIPSIMOM, U3MEHEHHE
paccTosHuI

https://m.edsoo.ru/TJISUOWZTH

https://m.edsoo.ru/DHFUCBWO6

https://m.edsoo.ru/9OANVFE9E

62

KonTponbnas padota
"B3aumHoe pacnonoxenue
IPSIMBIX U IIJIOCKOCTEN B
nmpocrpaHcTae”

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: yrom Mexay
IIpsAMBIMHA HaA ITJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

https://m.edso0.ru/SKORHWDFQ

64

[ToBTOpEHME: yrom Mexay
CKpCHIUBAOIIUMHUCSA ITPAMBIMU
B IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeToabl
BBIUHCIICHHS YTJIa MEXTY
MPSIMBIMUA B MHOTOTpPaHHHKaX

https://m.edso00.ru/3U40237CK

66

JIByrpansbiii yroa. CBoicTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO

yria

https://m.edsoo.ru/8H4CYFABO

67

68

69

70

71

[TepnenqukynspHbIC
miockoctd. CBOMCTBA B3aUMHO
HGpHGHIII/IKy,H?IpHI)IX
IIOCKOCTEH

[Tpu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepECEUECHUS ABYX IUIOCKOCTEN
NEPIEHIUKYJISPHBIX TPEThel
IJI0CKOCTH

IIpssMoyTONBHBIM
napaiesienunen; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuiesIienuneaa

Teopema o0 nuaroHaIu
MPSIMOYTOJIBHOTO
napajuiesienunes1a u ciecTBUe
n3 Heé

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBA3aHHBIE CO B3aNMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U
TUTOCKOCTH

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQA43F

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/EST10AD6I

https://m.edsoo.ru/4ATBYU36HZ



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ

72

IToBTOpEHuUeE:
CKPEILMBAIOIINECS IPSIMBIE,
IapajulelIbHbIE IIJIOCKOCTH B
CTaHJapPTHBIX MHOTOI'PaHHUKAX

https://m.edso00.ru/TL947D6WK

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX,
paccTosiHuEe MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTHIX CUTYAIUSIX

PaccrostHuEe OT TOYKH 1O

INIOCKOCTH, PACCTOSAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/YFWZTOQREN

https://m.edsoo.ru/MWV5GN48EIM

75

Beruucnenue paccrosHun
MEXKIy CKPEIIUBAOIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEePIEHUKYIISPHON IIJIOCKOCTH

https://m.edsoo.ru/SW9VIIHMD

76

Tpéxrpannsiii yrou,
HEPaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema Iludaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB
JUIsL TPEXTPAHHOTO yriia

https://m.edso0.ru/3SAXGHNLQ4J

77

78

DneMeHTHI chepuyecKoit
T€OMETPHH: TeOC3NUECKUE
JUHUY Ha 3emiie

KonrtponbHast padora "Yrisl u
paccrosiHus"

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/AIRTWZ59YU



https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU

CucreMaTusaiis 3HaHUH

79 "MHOrorpaHHuK 1 €ro 1 https://m.edsoo.ru/VVC3UOAK3B
3J€MEHTHI"

80 Hipaniza. Buztst mpasis. 1 https://m.eds00.ru/J3R0247E0
[IpaBunbHas nupamua

81 Hpuswa. IpsMas 1 HakTOHKas 1 https://m.edsoo.ru/JNDHOO8EQ
npusmel. [IpaBuibHast mpu3ma
[TpsiMoit mapasuienenunes,

82 MPSIMOYTOJIbHBIN 1 https://m.eds00.ru/L8803LZGS
napauieJienurne1, Kyo

83 DBIYICILIC MHOTOFPAHHIKH. 1 https://m.edso0.ru/BATOMDUID
Teopema Ditnepa
Beimykiibie MHOTOTpaHHUKH.

84 Teopema Siiuepa. lpasibibie 1 https://m.eds00.ru/QOMX9GALS
Y TIOJTyTIpaBUIIbHBIC
MHOTOTPaHHUKH

85 Konrponsuas pabora 1 https://m.edsoo.ru/3N52B3TEM
"MHororpanHuku"

86 Horsrine pekropa ia 1 https://m.edsoo.ru/LRBSE3B09
IUIOCKOCTH M B IPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL 8

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBwiio mapamienenuena 1 https://m.eds00.ru/XS6AN7LA2

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/MJUH128L R
Paznoxenne BexkTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JISKAIIUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOM TJTIOCKOCTH

92 CkansipHO€ TTPOM3BEICHUE 1 https://m.eds00.ru/JZ46VNC71



https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71

Beruucnenue yria Mexay

93 1 https://m.edsoo.ru/IlU5196 UQP
BEKTOPAMH B IIPOCTPAHCTBE
H N

94 POCTCHIIIE 3a1atH ¢ 1 https://m.edso0.ru/FIXV79T8B
BEKTOpaMHU
n N

95 POCTCHILIE 3aIatu ¢ 1 https://m.edsoo.ru/JCWURNGO01
BEKTOpPaMH
I N

96 POCTEHIINE 3a/1an © 1 hitps://m.eds00.ru/BEHWOELKS
BEKTOPaMH
I N

97 POCTCHIIIIE 3aIatu ¢ 1 https://m.edso0.ru/P3W8WZZSY
BEKTOpaMHU

000

98 060 HvleHHe 1 crcTeMatisanit 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUN
00600

99 ODIICHHC 1 CHETEMATHSALIA 1 https://m.eds00.ru/XXBTFPSWL
3HAaHUU

100 WroroBas koHTpoJsibHas paboTa https://m.edsoo.ru/SFGPDWNKO

101 HToroBas KOHTpoJIbHAs paboTa https://m.eds00.ru/X3ZG8A6SO

102 O6O6HUIGHH€ 11 CHCTeMaTH3aIHA 1 https://m.eds00.ru/931AWXEK1
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoapusie  Ipakruteckue u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

IToBTOpEHME TEMBI

1 "Koopaunatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B IPOCTpaHcTBE"
IToBTOpEHME TEMBI

2 "CKaJIIpHOE MTPOU3BEICHUC 1 https://m.edso0.ru/M6JO60NJ7
BEKTOpOB"
[ToBTOpEHHE TEMBI

3 "BbruncieHue yria Mexy 1 https://m.edso00.ru/55KY41LVG
BEKTOPAaMH B IIpocTpaHcTBe"
[ToBTOpEHME TEMBI

4 "VpaBHEHHE IPSMOH, 1 https://m.edsoo.ru/U20HPUS6W
MPOXO/SIIEH yepe3 ABE TOUKH"
YpaBHEHHE IOCKOCTH,

5 HOpMaJlb, ypaBHEHUE 1 https://m.edsoo.ru/VYIH8TERW
IUIOCKOCTH B OTPE3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMaJlb, YpaBHEHUE 1 https://m.eds00.ru/541910WGX
IJIOCKOCTH B OTPE3Kax

7 BekropHoe npou3sBeneHne 1 https://m.edsoo.ru/NTYOG2APM

8 HHHefI HPIC HEPABCHCTRA, 1 https://m.edso0.ru/54EQ7JQ8E
JUHENHOE MPOrPaMMHUPOBAHNE

9 Jlieiiiible HEpaBeHCTE, 1 https://m.edsoo.ru/VPKWBB4AA

JIMHEWHOE MpOorpaMMHUPOBAHUE



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mex1y mpsiMbIMH
B MHOTOTpaHHUKAX

https://m.edsoo.ru/KHJ20M3PV

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOI'PaHHHKAX

https://m.edsoo.ru/DDXUUAIA5S

12

13

14

dopmyna pacCTOSHUS OT
TOYKH OO IINIOCKOCTHU B
KOOpauHaTax

Haxoxnenue pacctosiHuil ot
TOYKH JI0 JIOCKOCTH B KyOe
Haxoxaenue pacctosiHuil ot

TOYKH /10 IJIOCKOCTH B
NpaBUIBHON MupaMue

https://m.edsoo.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

15

KonTtponbHnas padbora
"AHanuThueckas reoMmerpus’”

https://m.edso0.ru/SNGI1GHFM

16

17

CeueHus MHOT'OT'PaHHUKOB!
CTaHJAPTHBIC MHOTOT'PAHHUKHN

CeueHus MHOT'OT'PaHHUKOB!
METO CJICO0B

https://m.edso0.ru/219603NHQ

https://m.edso00.ru/52XG02J5B

18

CG'—IGHI/ISI MHOFOFpaHHI/IKOBZ
CTaH,I[apTHI)IC IIJIOCKOCTH,
MepeCceueHUs MPSIMBIX U
MJIOCKOCTEM

https://m.eds00.ru/CUP7TCPXQ

19

[TapannenbHble psMbIE U
IUIOCKOCTH: NapaJulebHbIE
CE€UCHUA

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: pacuéT
OTHOLLEHUN

https://m.edso0.ru/O71ROIJFI

21

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPCIIUBAOIIMUMHUCA ITPAMBIMU

https://m.edsoo.ru/26EPTM74A

22

[lepnieHauKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAHJIAPTHBIE ITAPbI
NEePIEHAUKYIISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOIPAHHUKOB

https://m.edsoo.ru/YQUVTEVZX

23

24

25

26

[TepnieniuKyNIsIpHbBIE IPSIMBIE U
IUIOCKOCTH: TEOpPEMa O TPEX
HEepIEeHIUKYIIspax
[lepnienauKyIApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUINH
B MHOTOTpaHHHMKaX

[ToBTOpEHME: MIoIaau
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAieH, COOOpaxKeHus
noao0us

[ToBTOpEHME: MIIOIIAAN
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAIeH, COOOpaXeHus
moa00ust

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9]

https://m.edso0.ru/FDRZ0O9G4X

https://m.edso0.ru/1ZYRNNIKV

27

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB, (POPMYJIBI
JUIS TUTOILAIeH, COOOpaXeHus
nogoo6us

https://m.edsoo.ru/HWHVENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

ITmomanu ceuenumit
MHOTOI'PAaHHUKOB: TIJIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

https://m.edsoo.ru/X2HRM9HD4

29

ITmomanu ceuenmit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

https://m.edsoo.ru/8H4ELY9N6

30

KontponsHas pabora
"IToBTOpEHue:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

https://m.edsoo.ru/SSUW1IWWV1

31

32

33

34

35

O0BéMm Tena. O0BeM
IPSIMOYTOJIBHOTO
napaJiesienunea

3anaum 00 yABOEHHH Ky0a, 0
KBaJpaType Ky0a; 0 TPHCEKIIUU
yria

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSMOYTOJIBHOTO
napaJieNenunea
[Ipuxnaanele 3agauu,
CBSI3aHHBIE C BBIUMCIICHUEM
00BEMa IPSMOYTOJIBHOTO
napaJenenuneaa

O0BEM MPSAMOI TPU3MBI

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G

https://m.edso0.ru/8AILOYHYJ



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTpuyeckue 3aj1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB TIPSAMOIA TTPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

IIpuxnanHeie 3aauu,
CBsI3aHHBIE C 00BEMOM MPsIMON
IPU3MBI

https://m.edsoo.ru/QlY C4F8I1U

38

39

40

Brruncnenne 06bEMOB Tell ¢
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. OObEM HaKIIOHHON
MIPU3MBI

Brruucienue o0bEMOB Te €

IIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM nupamMuIsl

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHuEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJILCMKS8N

https://m.edsoo.ru/AL3PODC9E

41

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

https://m.edso00.ru/SGOOAJRNY

42

CrepeomeTpuyiecKkue 3a1aum,
CBSI3aHHBIE C 00BEMaMU
HAaKJIOHHOM MPU3MBI

https://m.edsoo.ru/7TRSRHWOQO7

43

44

CrepeomeTrpuueckue 3a1a4u,
CBsA3aHHBIE ¢ 00BEMaMU
MTAPaMUJIBI

[Ipuknanneie 3aga4u Mo TeEME

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

https://m.edso0.ru/SF480DTS6

https://m.eds00.ru/9SF6OYYVX



https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX

45

[IpuxitagHblie 3ana4m 10 TeEMe
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM TTUPaAMUJIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne 00bEMOB.
Berunicnenue paccTosHus 10
IVIOCKOCTH

https://m.edsoo.ru/I39CX03CP

47

48

49

Kontponbnas padora "O0bEM
MHOTOTrpaHHHKaA"

[umuuapuaeckas
MOBEPXHOCTh, 00pa3yrolue
AJTUHIPUYECKON
MMOBEPXHOCTH

Hunuuap. [psamoii kpyroBoi
muHp. [Tnomans
MOBEPXHOCTU LUITUHIPA

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVWA4KY55

50

Konnueckas noBEpXHOCTb,
00pa3yrolne KOHHIeCKOM
nosepxHoctu. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

52

53

CeueHue KOHYca MI0CKOCTBIO,
MapajuieIbHOM MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBIN KOHYC.
N306paskenne KOHYCOB U
YCEUYEHHBIX KOHYCOB

ITnomanes 00xK0BOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/EOVSHALSL

https://m.edso0.ru/9VKWVDCTE

https://m.edsoo.ru/AWKB9E4ANE



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE

54

TTnomwans 00x0BOI
MOBEPXHOCTH M MOJHOM
MOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U
BBIYUCJICHUC, IOCTPOCHUEM
CCUCHHI MMIMHPA, KOHYCa

https://m.edso0.ru/QZVH5EXL9

56

CrepeomeTpHruecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYHUCJICHUC, TIOCTPOCHUEM
CEUYEHU [UIMHIpPA, KOHyCca

https://m.edsoo.ru/AKF6PW62W

57

58

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

HpI/IKJ'IaI[HBIe 3ajJa4u,
CBA3aHHBIC C TUJIIMHAPOM

https://m.edsoo0.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
chepsl mockocTeio. Bug u
n300paxkeHue mapa

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
cdepsl TNIOCKOCThI0. By u
n300paxeHue mapa

VYpaBuenue chepsl. [Tnomnans
cdepsl U e€ yacten

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFSNB5ZS0

https://m.edso0.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

63

Cummetpus cdepsl 1 mapa

https://m.edso0.ru/6E6GX0YJS



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS

64

65

66

67

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

[Tpuknanuele 3ana4u,
CBsI3aHHBIE CO cpepoil U
1apoM

[ToBTOpEHUE: OKPYKHOCTH HA
IUIOCKOCTH, BBIYMCIIEHUS B
OKPYXHOCTH, CTaHJapTHBIE
noao0us

https://m.edso0.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9]

https://m.edsoo.ru/EJ20DAVEJ]

68

Paznmuunble koMOMHAIINN TET
BpAILIEHUS] U MHOTOTPAHHUKOB

https://m.edso0.ru/LE7933LXX

69

70

3agaun o teme "Tena u
MTOBEPXHOCTH BpanieHus"
3amaun no Teme "Tena u
MOBEPXHOCTHU BpamieHus"

https://m.edsoo.ru/PHHLCG54E

https://m.edsoo.ru/22WPBLTP9

71

KonTponbhas pabota "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edso0.ru/33W222M63



https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
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MTOMOUIBIO ONPENECIIEHHOTO
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cekropa. Teopema 00 00bEME
mapa. [Tnomans chepsr.
CrepeomeTpuyiecKkue 3a1aum,
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00BEMOM I1apa U TIIOIIAIBI0
cdepsl. COOTHOIIECHUS MEXKTY
TUTOMIA/IIMU TTOBEPXHOCTEN U
00bEéMaMH MTOJJOOHBIX TEIl
IToxoOuble Tena B

npocTpaHcTBe. M3MeHeHue
00Béma mpu o100uu.

https://m.edsoo.ru/EZHIGRUEJ]
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"BekTops! B mpocTpaHcTBe"
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeMeTHBIE Pe3yIbTAThI 0CBOEHHSI OCHOBHOM
NnpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMH: TOUYKA, IPAMasi, INIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH H CIEICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSAMH: TAPAJUICTBHOCTh W TEPHEHIUKYIIPHOCTD
' OPSMBIX U IIOCKOCTEH
24 KrnaccuduuupoBars B3auMHOE PACIONIOKEHHE MPSIMBIX U IIOCKOCTEW B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMH: ABYTPAHHBIN YTOJI, TPAaHH IBYTPAaHHOTO YIJIa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIJia, rpajlycHast
Mepa JIBYTPaHHOTO yriia
76 OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKJIBII
' MHOTOTPaHHHK, JIEMEHTh MHOI'OIPAHHUKA, IPABUIIbHBI MHOTOTPAHHUK
77 PacriosHaBaTh OCHOBHBIE BHbl MHOTOTPAaHHHKOB (MUpamMuia, MPH3Ma,
' NPSIMOYTOJIBHBIN TapauIeIenuIea, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass OCHOBaHUS  JUIS
78 KIaccupuKanuu  (BBIMYKJIBIE WM HEBBINYKIbIE  MHOTOTPAaHHUKH,
' NpaBUWIbHBIE MHOTOTPaHHUKH, TPSAMBbIE W  HAKJIOHHBIE MPU3MBI,
napasuIeIenuIebl )
79 OnepupoBaTh TTOHSATHSIMH: CeKymias TUIOCKOCTb, CeueHme
' MHOTOTPaHHHKOB
210 OOBSCHATH,  TPUHLUMBI  TOCTPOCHHS  CEUCHHH  MHOTOTPaHHHKOB,
' UCIIOJIB3Ys METOJI CIIENOB
CtpouTh ce4eHHs] MHOTOTPAHHHKOB METOJOM CJEJOB, BBITIOIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3iam
WIN alTOPUTMaM, MPHUMEHSSI W3BECTHBIC aHAJTMTUYECKUE METOABI INPH
7.12 pPEUICHUH CTaHAapTHBIX MaTeMaTHYeCKHX 3a/lad Ha BBIYHCICHUE
PacCTOSIHUN MEXAY ABYMS TOYKAMH, OT TOYKH JO MPSIMOH, OT TOYKHUJIO
TUIOCKOCTH, MEX/Y CKPEIIUBAFOIMMUCS MPSIMBIMU
713 Pemats 3amaun Ha HaXOXKJICHWE TEOMETPUUYECKUX BEIUYMH IO 00pasnam

HJIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTUUYCCKHUEC MCTOJLI IIpU




pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aZla4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPSAMBIMH, MCKIY HpHMOﬁ Hn IIJIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamuaa) ¢ MpUMEHEHHEM (GOPMYJI, BBIYUCIISTH COOTHOIICHUS

714 MEXIY IJI0IAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHSATUSMU: CHMMETPHUS B TPOCTPAHCTBE, LIEHTP, OCh H
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H IJIOCKOCTh CHMMETPUU (DUTYPHI
W3Bnekatb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumensTh reomeTpuueckre (BakThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANOJaralolliUuX HECKOJIbKO IIAaroB pEIICHUs, €CIH YCIOBHUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme
718 [IpumensATh mpocTeWlne MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI IIPH PEIICHUN CTCPEOMETPUICCKHX 33]1a9
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
' JKU3HU, paclio3HABaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE
[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh PealibHbIC
CUTYallU ¥ IPUMEHSATH U3yYeHHbBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku  cHOpPMYIHPOBAaHHOW  MPOOJIEMBbI,  MOJIEIHUPOBATH
7.20 pealbHble CUTyallMd Ha S3bIKE T'€OMETPHH, UCCIENOBaTh MOCTPOCHHBIE
MOJICJTH C UCTIOJIb30BAaHUEM T'€OMETPHUYSCKUX TTOHIATHH U TEOPEM, arapara
anreOphl, pemaTh MPAKTUYECKHE 3aJa4d, CBS3aHHBIC C HaXOXKICHHEM
TEOMETPHUYECKUAX BEIIMIUH
11 KJIACC
Kon .
IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NMPOBEPSIEMOT0 .
0o0pa3oBaTeIbLHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 ['eomerpust
OnepupoBaTh MOHATUSMU: IWIHHIPUYECKAs TOBEPXHOCTh, 00pa3yrolne
6.1 [UIMHPAYECKON TMOBEPXHOCTH, MHUIUHAP, KOHWYECKas IOBEPXHOCTD,
' oOpa3yromme  KOHHYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MITOCKOCTH




6.5

OnepupoBaTh MNOHSATHUSIMU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTa,
BBICOTA CETMEHTa, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIO CJIOS, BHICOTA
[IapOBOTO CJIO0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

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

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHK
IMOAOOHBIX TEN

6.9

N300paxkaTh n3ydyaemble (QUTYphl OT PYKH U C NMPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

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

[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3a4a4, IIPpEANOoJaratommux HECKOJbKO MIaroB pCeHICHUs, €CIINU YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATh, KaKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA ITPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMU: JAEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJsIpHOE IPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauts cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/y BEKTOpaMHU, CKaJISIpHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

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

6.20

Pemarn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOIIICHUH H
HAaXOXICHUC T'COMCTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuT™MaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUHA CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIINe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEILICHUN CTEPEOMETPUYECKUX 3aa4

6.22

6.23

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIUPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA SI3BIKE T€OMETPHUM, UCCIIENOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKUE 3aadd, CBS3aHHBIC C HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

7.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus
OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, NpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.

ITonsarue 006 akCMOMATHYECKOM IMOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI CTECPEOMETPHU
n CJIICACTBUA U3 HUX

1.2

7.3

B3anMHOe  pacnonoxkeHue OpsAMBIX B NIPOCTPAHCTBE:  IIEPECEKAIOIIMECH,
MapajuiedbHble M CKpelMBarmoumecs npsMbie. llapamienbHOCTs NOpSMBIX U
IJIOCKOCTEl B  MPOCTPAHCTBE: NapajUielbHblE MpsMbIE B  IPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh NPSAIMOM M IUIOCKOCTU. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJd MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
iockocteit. [Ipocrelime mpocTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH: TETpadJp,
KyO, apajuiesienunes, HoCTPOeHUEe CeUeHU

IlepneHIUKYNApHOCTh MNPSAMOM M IUIOCKOCTH: IEPHEHIUKYJSAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, IPSIMBbIE NTAPAJUICIbHBIE U NEPIIEHANKYJIIPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHIUKYIIIPHOCTHU MPSAMOM U IJIOCKOCTH, TEOPEMA O IIPSAMOM MEPIEHIAUKYIAPHON
IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
YTOJ1, JMHENHBIN YroJl IBYIpaHHOrO yriia. [lepreHiuKyisp u HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 MIIOCKOCTH, MPOEKIHs (GUTyphl Ha
IIJIOCKOCTH. [IepreHIMKyYyIApHOCTH IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mockocTeil. Teopema o TpEX MepreHUKYIApax

7.4

7.5

7.6

[loHsiTHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTBI MHOTIOI'DAHHMKA, BBIMYKJIBIE H
HEBBIITYKJIBIE MHOTOTPAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMasi U HAKJIOHHAs NPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIi NapajuIeIenunIes
u ero coucrtsa. Ilupamuaa: n-yronbHas nupaMuja, rpaHd U OCHOBAHHUE NTUPAMUBL,
O0KOBasi U IMOJIHAS MOBEPXHOCTh NMHUPAMM[bI, NIPABUIbHAS U yCEUEHHAs MUpaMUIA.
OnemMeHTbl TpuU3Mbl W nOUpaMuibl. [IpaBUiIbHBIE MHOTOIpDAaHHUKH: IOHSTHE
[IPAaBUJIBHOIO MHOTOTPaHHUKA, IIPaBWIbHAs IIpU3Ma M I[paBWIbHAsA IHUpaMUIA,
MpaBWJIbHAs TPEyroJjibHas MUpaMuAa U MpaBWIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPaBHJIBHBIX MHOTIOTPaHHUKAX: OKTa’ap, AOJEKa’dp M Hkocadapyrue CedeHus
MIPU3MBI U TUPaMUbI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTpPUU B nupaMmujaax, napaejicnmIic1ax, IpaBUJIbHBIX
MHOTr'OrpaHHUKax

Bbluuciienue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriuel. Ilnomansb
OOKOBOW TMOBEPXHOCTH W TIOJHOW TMOBEPXHOCTU NPSAMOM TNPU3MBI, IUIOMAIb




OCHOBaHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTU MpsIMON Mpu3MelL. [lnomans 00koBO
IIOBEPXHOCTH U IIOBEPXHOCTH MpPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

1.7

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

11 KJIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

Hunuaapudeckas MOBEPXHOCTD, 00pa3yOIINe MIIHHIPUISCKON MOBEPXHOCTH, OCh
WIAHIPAYECKONH TOBEpXHOCTH. [IMIuHApP: OCHOBaHUS W OOKOBAas MOBEPXHOCTH,
oOpa3ymolas 1 ocb, IUIOMIa/lb OOKOBOM U MOJTHON MOBEPXHOCTU

6.2

Konnueckasi TOBEpPXHOCTh, 00pa3ylolIye KOHHYECKOH IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHOcTU. KoHyC: oCHOBaHME M BeplluHa, 00pa3yromas
1 OCb, IUTOIIA/1b OOKOBOM M TTOJIHOM MMOBEPXHOCTU. Y CEUEHHBINA KOHYC: 00pa3yrolne
1 BbICOTa, OCHOBAHUS U OOKOBas MOBEPXHOCTh

6.3

6.4

Coepa u map: neHTp, paauyc, 11aMeTp, IIOMaab MOBEPXHOCTH cdepsl. B3anmHoe
pacrnosoxeHue chepbl U IIIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe, muromans
cdepbl

N300pakeHue Tes BpallleHHs Ha MII0CKOCTH. Pa3BEépTka HuInHApa U KOHyca

6.5

KoMOuHanmu Ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOIOIpaHHUK, ONUCAHHBIN
okoJ1o cdepsl, chepa, BiMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUS

6.6

6.7

6.8

[Tonsitue 06 oO0bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO TapayuieNienunena M cieactBus u3 He€. OO0bEM HMIMHApA,
konyca. O0bEM 1mapa u mionaab chepobl
[Tomobuble Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXIy  IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

Ceuenust nuinuHApa (MapasielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHsS] KOHYyca
(mapanenbHOe OCHOBAHUIO U MPOXOASILEE YEPE3 BEPIINHY), CEUEHHUS LIapa

6.9

BexTtop Ha miockocty W B mpocTpaHcTBe. ClloKeHHE U BBIYMTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha 4ucio. Pa3nokeHrne BekTopa Mo TpEM HEKOMILIaHAPHBIM
BektopaM. IIpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHHEM NIPAaBUJI ACUCTBUI C BEKTOpaMHU

6.10

[IpssmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimme 3amaur B KOOpAMHATAX. YIoil MexAy Bekropamu. CkaspHoe
MIPOM3BEICHNE BEKTOPOB. BbluKcieHne yrioB Mexay MPSMBIMH U IIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PELIEHUH F€OMETPUYECKUX 3aa4




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Koxa
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Bnanenue Meronamum J0Ka3aTeNbCTB, AITOPUTMAMHU PELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJA MaTEeMaTUYECKOH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHbIE PpACCYKIACHUS MpU pPEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCAaHUs PeabHbIX MPOLECCOB U SBJICHUI U MPU pEeLICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX TMPEeIMETOB; YyMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh TIpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHUAMHU: HaTypaJbHOE YMCIIO, LEJI0E YHCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypallbHON CTENEeHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJBHOTO YHUCIA, OCTATOK IO MOJIYJI0, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palloOHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE MHCIIOJIb30BaTh
MPU3HAKK JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTUTeNh U HauMEeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pAlMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, reoMeTpruIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO yHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb INPOU3ZBOAMTH apuU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 u 3x3,

OIIPECACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OIepupoBaTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMbI; YMEHHME OIEPUPOBATH
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBI pa3JIMYHBIX MPHUEMOB; pEIIAThH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTE€MaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKH U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMH, OIPaHMYCHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMU, HauOOJIbllIee ¥ HaMMEHbIIIee 3HAUCHUs
(GyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKIMS, aCUMIITOTHI rpaduka
GyHKIMM, 1iepBasi U BTOpasi MPoU3BOIHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJHON, IepBooOpa3Hasi, ONpenenEHHbINR
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (YHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCIeIoBaHUs (DYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHHEM ariapaTa MaTeMaTHu4ecKoro
aHaJINW3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4Ilero
pellIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIBIO




HUHTCrpaia, NpuBOAUTL NPUMCPbBI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4dHAs
byHKIHS, panmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3aTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPEOOpPa30BaHUS
rpaguKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3aad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpaMKu (DYHKIIHIA 7S] pEIICHUST
yYpaBHEHMH, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHMCIIE HA
IPOICHTHI, JI0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JaCTH YIpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATHIAMU: cpeliHee apu(pMeTHIECKoe, MeIhaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKATh, UHTEPIPETUPOBATD
nH(popMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX NIPOLIECCOB U SIBICHUM; IPEJICTABIIST
uH(pOpMALIMI0O C TOMOUIbIO TabnMll M JAWarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/IOB U JIEKTPOHHBIX CPECTB; Ipa)UUeCKHU UCCIEI0BATh COBMECTHBIE
HaOJIOZIEHUsT C TIOMOIIBIO JUarpaMM pAacCeUBaHMs M JUHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyiny MOJHOH
BEPOSATHOCTH, (hopmyny beprymim, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeJIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyualiHOW BEJWYMHBI, (YHKIUH paclpelnesieHuss H  IJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNeHUuN Ul
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE NPUBOAUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS IJIsl pEIICHUs 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIHAECS IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY HPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSTHUE MEXKy IUNIOCKOCTSIMH; YMEHUE UCIIOJIB30BATh IIPH
pelIeHUH 33734y U3y4eHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajmienenune]n, npu3sMa, NuUpamuja, ¢urypa M MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPAMU[BI, MPU3MBI, KOHYCa, LWINHApa, 00bEM KyOa,

IIPSIMOYTOJIBHOTO ITapajulelICUIela, TUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUEHUS KOHYCa M IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomasacs cdepsl, IWINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, GUTYPHI U TTOBEPXHOCTH
BPAILCHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEACTICHUS U3y4aeMbIX (UTYp, BBIIIBUTATh TUIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX 'e€OMETPUYECKUX (HUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanmuo ¢Guryp mo
Pa3IUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBIC JOTOIHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CUMMETPHUS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; YyMEHHE
pacrio3HaBaTh paBHbBIC U MOJOOHBIC (UTYpHI, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXHTEKType; HCIIONB30BAaTh T'€OMETPHUECKUE OTHOIICHHS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FTEOMETPUICCKUE BEIIMYUHBI (JJTMHA, YTOJI,
oMb, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, OOBEM, IJIOMIATL TOBEPXHOCTH), WCIOIB3YS
U3ydeHHbIE (POPMYIJIBI U METO/BI, B TOM YHCIE: IUIONMA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [l1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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YMeHue oneprupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3iokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEIECHUE, YrOol MEXKIY
BEKTOpAaMU; YMEHHUE HCIIOJIH30BaTh BEKTOPHBIM U KOOPJAUHATHBIA METO/
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB

13

YMenue BBI6I/IpaTB HO,[[XO,[[SIIJ_[I/Iﬁ MCTOH JIA PCUHICHUA 3aJaydu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YYCHUU IIPUPOJHBIX H
06H.[CCTB€HHLIX nponeccoB HBHGHHﬁ; YMCHHUEC  PACIIO3HABATH

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWUTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKu




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAePKAHUA
1 Uucna v BBIYUCICHUS

11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel

12 Panmonanbhple uucina. OOBIKHOBEHHBIE W JECATUYHBIE JPOOM, IPOLEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmernueckuil KopeHb HaTypaJibHOM cTeneHu. JlefdcTBus ¢ apupMeTHIecKUMuU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ nenbiM mokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeIeM.
' CaoiicTBa cTENEHU

15 CuHyc, KOCHHYC W TaHIEHC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yncna. JlecATHIHbIE U HATYpAJIbHBIC JIOTAPH(PMBI

JleiicTButenbHbIe 4uCia. ApuMETHUECKHE ONepalnud C JACHCTBHTEIbHBIMU
1.7 gucaamu. [IpuOmmkEéHHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, TMPHUKHIKA U
OLIEHKA pe3yJIbTaTa BEIYUCIICHUH

1.8 ITpeoOpa3oBanue BoIpaxKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEeHUs

2.4 [TokazarenabHble U IOTapUPMUUYECKIE YPAaBHEHUS

2.5 Lenbie n 1poOHO-paIOHAEHBIC HEPABEHCTBA

2.6 HppanroHansHbIe HEpaBEHCTBA

2.7 [TokazarenbHble U IorapuPpMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

2.11 Marpuia cucTeMsl TMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIUH U TpapuKH




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

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHus: W MHOXECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHas (QyHKUUS C HaTypajdbHbIM M LEJbIM Ioka3aTtesneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3l1eMEHTApHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopaunaTsl 1 BEKTOPHI




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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






