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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus SBIIETCS OMHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI, TaKk KaK OOECIeYnBaeT BO3MOXKHOCTb W3YYCHHS JUCHUIUINH
€CTECTBEHHO-HAYYHOM HAIPABIECHHOCTH M IPEAMETOB T'yMaHUTAapHOIO LHKIIA.
[TockonbKy JOTHYECKOE MBILIUIEHHE, POPMUPYEMOE IPU U3yUYEHUU 00YUarOIMMHUCS
MOHATUMUHBIX OCHOB T€OMETPUH, IPHU JI0KA3aTEIbCTBE TEOPEM U MOCTPOCHHH
LEIMOYKH JIOTUYECKUX YTBEPKICHUN ITPU PELIEHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh M ONPOBEPraTb TMIOTE3bl HEMOCPEICTBEHHO MCIOJIB3YIOTCS MpHU
pEILIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3MUYECKUX 33/a4.

Ilenb ocBoeHust nmporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriyOnéHHOM
YPOBHE — Pa3BUTHE UHIUBUIYAJIbHBIX CIIOCOOHOCTEN 00yUYaOIUXCsl IPU U3yUEHUH
FEOMETPUH, KaK COCTaBJsOIIEd mpeamMeTHoW obnactu «Maremarnka u
nHpopMaTHKa» yepe3 ooecriedeHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
0osee riIyOOKMX reOMETPUUECKUX 3HAHUM U AeUCTBUM, crielu(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JIJISl YCIIEUTHOTO MPO(ECCUOHAIBHOTO 00pa30BaHUsl, CBI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3ajlayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHne MpPeACTaBICHUSI 0 TEOMETPUU KAK YaCTH MUPOBOM KYJIbTYpPbI U
(GbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMupOBaHHE MPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINSIX, MO3BOJISIIOUIMX ONMCHIBaTh M H3Yy4yaTh
pa3HbIe SBJICHUSI OKPYKAIOIIETO MUPA, 3HAHKUE MOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOTro Kypca FreOMETPHH;

(¢opMupoBaHne  yMEHUS ~ BIAJE€Tb  OCHOBHBIMU  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TEOPEM,
bopMya M yMEHHE HUX NPHUMEHSATh, YMEHHS JIOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(opMHpOBaHKE YMEHHS paCllO3HABaTh HA YEPTEkKaxX, MOACISAX U B PEaIbHOM
MUpPE MHOIOTPaHHUKHA M Te€Ja BpaLlEHUs, KOHCTPYUPOBATh I'€OMETPUYECKHE
MOJIENN;

(¢opMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (GOPMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

(GopMupoBaHHE yMEHHS BIaJE€Th METOJAMHU J0Ka3aTebCTB U aJFOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, IPOBOJANUTH TOKA3aTEIbHBIE PACCYKACHUS B XOIE
pelIeHus] CTepEeOMETPUUECKUX 3aJady U 3aJad C NPAKTUYECKUM COJIEp KaHHUEM,
dbopMHpoBaHUE TMPEACTaBICHUS O HEOOXOJUMOCTH  JIOKA3aTENbCTB  IPH



000CHOBaHUYU MAaTEMAaTUYECKUX YTBEPXKICHUN U POJIM AKCUOMATUKU B TIPOBEJIEHUN
JEAYKTUBHBIX PaCcCyKICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE WHTEIUICKTYaJIbHBIX M  TBOPYECKHUX
CrocoOHOCTEM 00y4JaronMxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS, MHTEpECca K U3YYCHUIO TEOMETPHUH;

dopmupoBanre (PYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKM3HEHHBIX CUTYAlMSX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSI PEATBHBIX CHUTYAIlMi, HWCCICAOBAHUS ITOCTPOCHHBIX MOJCIICH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KAaTEIbHBIMU JIMHUAMHA y4eOHOro Kypca «l'eoMerpusi» B
10-11 xmaccax sBusrorcsa: «lIpsMble MW TJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtopel ©  KOOpAWMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJIEP)KATENbHBIM JUHUSM Y4eOHOro Kypca, a
dbopMupoBaHHE JIOTUYECKUX YMEHHUH  pachpenensercai He TOJIbKO  II0
coJiep KaTeNIbHBIM JIMHUSAM, HO U MO rojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaram ocBoeHus DenepalibHOM paboueit
POrpaMMbl, paclpeleEHHBIM IO TojaM OOy4YeHHSs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITHATIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamiajiucb ~ HEOJHOKPATHO. TO  TO3BOJISIET OpPraHUW30BAaTh  OBJIAJICHUE
TCOMETPUYCCKUMH TIOHATHSIMHU ¥ HaBBIKAMH TIOCIIEOBATEIIBHO U MMOCTYMATENBHO, C
COOJTIO/IEHUEM TPUHIIAIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPEICTABICHUN O0yUYalOIMMUXCs, PACIIUPSS U yriayOmsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexo Kk U3y4EHHUIO TeOMETPHUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3math  ycnoBus qus guddepeHuuanuu  00ydeHHs,  MMOCTPOCHHUS
WHJUBUYyAIbHBIX ~ 00pa30BaTeNIbHBIX MpOTrpaMM, OOECIeUnuTh YriyOJIEHHOE
U3Yy4YeHUE T€OMETPUH KaK COCTaBIOIIEH yueOHoro mpeamera «MaTeMaTukay;

MOJTOTOBUTh OOYYAIOIMIUXCSA K TMPOJODKCHUIO H3YYEHUS MATEMaTUKH C
yu€ToM BbIOOpa Oyaymiel mpodeccun, obecreurBas MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomeTpusi» Ha yriayOn€HHOM YypOBHE
orBoauTtcs 204 yaca: B 10 kitacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJEPXAHUE OBYYEHMUAA
10 KIIACC

IIpsiMmble ¥ IJIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS ~ CTepeoMeTpud. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUM:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHrne MNpsMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
NapajulesIbHble W CKpelIMBaromuecss npsaMble. lIpu3Hakym CKpemmBarommxcs
npsAMbIX. [lapaninenbHOCTh MPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: Napaslie/IbHbIC
MpsIMBIE B IPOCTPAHCTBE, NAPAJLIEIbHOCTh TPEX MPSAMBIX, HAPALIEIbHOCTD MPSIMOM
U 1ockocTH. [lapamnenbHoe W LEHTpPaNbHOE NPOEKTUPOBAHUE, H300pAKEHUE
¢uryp. OCHOBHBIE CBOWCTBAa MapajuIeIbHOTO MNpOoeKTHUpoBaHusA. M300pakeHue
¢buryp B nmapajjiebHOW MNPOEKIHUH. YTJbl C COHANPABICHHBIMA CTOPOHAMHM, YIOJI
MEXy NPpAMBIMU B IIPOCTpAaHCTBE. llapamienbHOCTh MIIOCKOCTEN: TapasulesIbHbIE
IJIOCKOCTH, CBOMCTBA [apAJUIEIIBbHBIX IJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTU: TETpadJp, Napavielenunes,
MMOCTPOCHUE CEYCHUM.

IleprieHIMKYJISPHOCTD IPSIMOM U IIOCKOCTH: NEPIEHAUKYIJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSAMBbIC MapAJUICIbHBIE W IEPIEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TeOpemMa O IpAMOU
NIEPIECHINKYJIIPHON IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MIIOCKOCTH, MPOEKIHs (PUTyphl Ha TUIOCKOCTb. [leprnenauKynspHOCTh
IJIOCKOCTEN: MPU3HAK IEPHEHIUKYISIPHOCTH ABYX IUIOCKOCTER. Teopema o Tpéx
MEPIEHANKYIISIPAX.

Yl B NPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI 1 MHOTOTPAHHBIE YTJIBI.
CBOMCTBA IJIOCKKUX YIJIOB MHOTOIPAaHHOTO yria. CBOMCTBA INIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOTIO yIUia. TeopeMbl KOCUHYCOB M CUHYCOB Il TPEXTPAHHOTO YIIA.

MHoOrorpaHHUKH

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. IIpu3ma: n-yrosbHas
pu3Ma, IpsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBast U TOJHAS TTIOBEPXHOCTh IMPU3MBI.
[Tapaiutenenunen, NpsSMOYTOJIbHBIN MapAJIETCUIE U €ro cBocTBa. Kparyaitmme
MyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema OJiinepa. IIpocTpaHcTBeHHas
teopema [Tudaropa. [lupamuga: n-yronpHas mupamMuia, MpaBUIbHAS U yCEUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHed TMPaBWILHOW MMHUPAMUIBI.
[IpaBuibHBIE MHOTOTPAHHUKHW: IIPAaBWIbHAsS IPU3Ma M IPABUIIbHAS MUPaMHUJA,



IpaBWJIbHAs TPEYrOJIbHAS IMpaMUia U IPAaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCADP.

Bbluncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, JuaroHaiu, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJIHOM IOBEPXHOCTH MPSIMOW IPU3MBIL,
IUTONIA/Ib OCHOBAaHMIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPAMOi pu3Mbl. [Inomans
OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH NPABUIBHOW NHPAMHJIBI, TEOpEMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CummeTpuss B NPOCTPAHCTBE. JJIEMEHTbl CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMeTpus B IPAaBWIBHOM MHOTOIDAHHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHUMMETPUS MPaBUIbHOU
UPAMHU/IBI.

BekTopb! U KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpA Ha YHCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3IOKEHUHM BEKTOpa IO TPEM
HEKOMILUIaHApHbIM  BekTOopaM. [IpsMoyroiibHass cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesa Bpaimenus

[TonsiTHSA: TMIMHAPUYECKAas TOBEPXHOCTh, KOHMYECKAas TIOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, OOpa3ylomue TMOBEepXHOCTEeW. Tema BpalleHUs:
IUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacrnosoxenue chepsl
U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cepe. M300paxkeHue Ten BpallleHUs Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O0bEéM. OcHoBHbIE CcBoMcTBa 00BEMOB Ted. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuiesnenunena v ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MUpaMHIbl 1 KoHyca. OO0BEM IIapa U mapoBOTO
CerMEHTA.

KomOuHanuu Ten BpaiieHus W MHOTOrpaHHuKoB. [Ipu3ma, BmmcaHHas B
MUWINHAP, ONHMCaHHas okojio mwimHapa. llepeceuenune cdepsl u mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHSATHE MHOTOTpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BNHCAHHONW B MHOTOIPAHHUK WJIH TEJIO
BpAIIlCHUS.



[Inomaas MOBEPXHOCTH UMIIMHAPA, KOHYyca, IUIoaab chepbl U e€ yacTel.
[Tomobue B mpoctpanctBe. OTHOmIEHWE OOBEMOB, TMIIOMANEH TMOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue cedyeHnii MHOTOTPAaHHUKOB M TEJI BPAIICHUS: CEUCHHSI ITMITHH/IPA
(mapayyienbHO W TMEPHEHAUKYISIPHO OCH), CEYeHHUs KOoHyca (mapajuielibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METObl MOCTPOCHHUS
CEUYCHMI: METOJ CJIEeI0OB, METOJl BHYTPEHHErO0 MPOEKTHUPOBAHHUS, METO]I MepeHoca
CEKYIIIEH TTIOCKOCTH.

BekTopbl 4 KOOPAUHATHI B MPOCTPAHCTBE

BexTops! B mpoctpancTBe. Onepaiiuy Hajl BEKTopamu. BekTopHoe yMHOKEHHE
BekTOpoB. (CBOMCTBa BEKTOPHOrO yMHOXeHHs. [IpsiMoyroyibHas cucrema
KOOpIWHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PasmokeHwme BeKTOpa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METO] TIPHU PEIICHUHN T€OMETPHUCCKUX 3a/1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JBuxenusi npoctpancTBa. OtoOpakenus. JIBUKeHUsST U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKCHHH. Buabl JBWXEHUMN: TapaulebHBIA IEpEeHOC,
[EHTPaAJIbHAsI CUMMETpHs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOH.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TMO3UITMH O0YJAFOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOr0o 00IIeCTBA, IPEJCTABIICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUSA PA3NIUYHBIX CTPYKTYp, SBJICHHUM, MpOUEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI,  OMPOCBI W JIPyroe),  yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCTIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSM POCCHUMCKUX MaTEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOrusAX, cdepax
HYKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHME:

OCO3HAHMWE JTYXOBHBIX IIEHHOCTEH pPOCCHUHUCKOro Hapojaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIbHOCTBIO YUEHOTO, OCO3HAHHE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) acTeTHYecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, pELIEHUH, pacCyKJI€HUI, BOCOPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puznyeckoe BoCIMTAHUE:

c(hOPMUPOBAHHOCTh yYMEHUS TMPUMEHATh MaTeMaTHYECKHUE 3HAHHUS B
MHTEpecax 3J10pOBOTo U 6e30macHoro oopasa >KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHSATUUA U
OTIIbIXa, peryisipHas (Gu3uvecKas aKTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€STEIbHOCTHIO;

6) TpynoBoe BociuTaHMe:

TOTOBHOCTh K TPYyHIy, OCO3HAHWE IIEHHOCTU TPYAOTIOOUS, HHTEpeC K
pazmuuHbIM  chepaM  MPodeCCHOHANIBHOM  JCATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymeil npodeccud W pealn30BbIBATH COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTH K  MaTeéMaTHYeCKOMY  OOpa30BaHUIO W



caM000pa30BaHUI0 Ha TMPOTSHKCHWM BCEH JKU3HH, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MATEMATHIECKON HAIIPABICHHOCTH;

7) dK0JIOTHYEeCKO0e BOCIINTAHHE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpPhl, ITOHUMAHUE BIIUSHUS
COIMAJIBHO-D)KOHOMHYECKUX TPOIIECCOB Ha COCTOSHUE MPUPOJTHON M COIMATBHOU
Cpellbl, 0CO3HaHHUE TJIO0AIBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM, OPUCHTAITUS
Ha TIPUMCHCHHEC MATEMAaTHYCCKUX 3HAHWHM [IJI1 pelIeHUs 3a7ad B 00JIacTH
OKPYXAaIOIel Cpebl, IUIAHUPOBAHUE IIOCTYIKOB W OIEHKH WX BO3MOXHBIX
MOCJICJICTBUM JJISI OKPYKAIOIEH CPEIbl;

8) HeHHOCTH HAYYHOT0 IO3HAHNS:

c(hOPMHPOBAHHOCTh MHPOBO33PCHHUSI, COOTBETCTBYIOIIECIO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM IMPAKTHKH, IOHUMAaHUE MaTeMaTHICCKOM
HAyKHW KaK cephl YeTOBEUECKOM TSI TEIIEHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTSL pa3BUTHUS [TUBIIN3AINH, OBJIQJCHUE S36IKOM MAaTEMAaTUKH M MaTEeMaTHIECCKOM
KyJIbTYPOU KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTB OCYIIECTBIISITH MPOSKTHYIO
1 UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTeqbHBbIC YHHBEPCAIbHbIE YYeOHbIe NeiCTBHUA

ba3oBble jjornyeckue aeiicTBUA:

BBIABJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMAaTHUYECKUX
OOBEKTOB, TIOHATHM, OTHOIIEHWHA MEXAYy TMOHATHSAMH, (POpPMYyJIUpPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(DUKAIUH,
OCHOBaHMSI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUPOBATH U  MPEeOOPa3OBBIBATH  CYXKICHHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TTPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSAX, NpEIaratb KPpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOJABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

POBOJINTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBO/IBI;

BBIOMpaTh CMoco0 pemieHuss ydeOHOW 3anaud  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HAanOO0JIee MOIXOIAIINN C Y4ETOM CaMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBare/ibCKue 1eiiCTBUS:



UCIIOJb30BaTh BONPOCHl KaK MCCIEA0BATENbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (popMHpOBaTh TUIMOTE3Yy, apryMEHTHPOBATH
CBOIO TMO3HIINIO, MHEHUE;

MPOBOANTH CAMOCTOSATEIBHO CIUTAHUPOBAHHBIN HIKCIEPUMEHT, UCCIICJOBAHHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 00BEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENIBHO (POPMYIMPOBaTh OOOOLIEHUSI U BBIBOJABI MO pe3yjibTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, MCCICAOBAaHUS, OICHMBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecCa, a TaKXKe BBIABUTATD
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISBJIAITh J€OUIUTH MHPOPMAUH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh HH(OPMALIMIO U3 UCTOUHUKOB PA3IUYHBIX TUIIOB, aHAJU3UPOBATD,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIMIO PA3INYHBIX BUIOB U (hOpM
IPECTABIICHMUS;

CTPYKTYpUpPOBaTh HMH(OPMAILINIO, MPEACTABIATh €€ B Pa3IMyHBIX (opMax,
WUTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATH Ha/1EKHOCTD uHbopMauu o CaMOCTOSITENILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Oo0menne:

BOCIPUHUMATh U (HOPMYIUPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IMOSICHEHHS II0 XOAy pELICHHs 3aJayu,
KOMMEHTHUPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B X0/ OOCYKJEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOiemMbl, pelaeMod 3a7auyd, BbICKA3bIBaThb WJEH, HAIICJICHHbIE Ha TOHMCK
pEelIeHnsl, COINOCTABIIATh CBOU CYXAECHUS C CYXICHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMynupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4l, IKCIIEPUMEHTA, UCCIIEIOBAHMS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPEe3eHTAlUU U OCOOEHHOCTEHN ayIUTOpPHUH.

PeryisiTuBHbIE YHUBEpPCcAIbHbIE YUeOHbIe [1eiicTBUSA
Camoopranusanus:



COCTaBJISITH IJIaH, AJITOPUTM PEIIeHUs 3a/1a4, BEIOUpATh CIOCOO pelIeHus C
y4E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJUIEKT:

BIIQZICTh  HaBBIKAMH  IIO3HABATEIBHOW  pediekcMu  Kak  OCO3HAHUSA
COBEPIIIAEMbIX JCUCTBUI U MBICIHTEIBHBIX MPOIECCOB, X PE3yJIbTAaTOB, BIAJCTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEUICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHHBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUSI PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHUMAaTh M HCIOJIH30BATh MPEUMYINECTBA KOMAHAHOW W WHANBUIYaTbHON
paboThl TpU pEeHIeHUH YYeOHBIX 3aja4, MPUHUMATh I1€Jb COBMECTHOM
JeSATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0O COBMECTHOM pPabOThI, pacrpeneisiTh
BUJIbI pabOT, 1OrOBAPUBATHCS, OOCYKAATh MPOLIECC U PE3YIbTAT pabOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPYMNIOBBIX (opMax paboThl (0OCYKIeHHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJIHATH CBOIO YAaCTh pa0OThI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YICHAMH KOMaH/bI, OIICHMBATh KA4€CTBO CBOETO BKJIa/1a
B OOmUHA TPOAYKT TIO KpUTEPUAM, CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aMMO/JICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K koniry 10 kiacca o0y4aromuiicst HAy4uTCs:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMHU IIOHSATHUSMH CTEPEOMETPUH TIPHU
pEIICHNUH 3a7a49 U TPOBEACHUHM MaTEMAaTHUYCCKUX PaCCyKICHUN;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJCTBUS W3 HUX TNPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE;

e CBOOOJHO ONEPHUPOBATH TMOHATUSAMH, CBSI3aHHBIMH C YyIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXIy HPAMON U
IUIOCKOCTBIO;

e CBOOOJIHO OIIEPUPOBATH IMOHATUSIMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHbBIE BHJIBI MHOTOIPAaHHHUKOB (TIpHU3Ma,
nupamMua, MPSMOYTOBHBIN Mapajuieenune, Kyo0);

e KJIacCCU(PUIUMPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHMS IS
KJ1acCU(UKALIUH;

e CBOOOJHO OINEPUPOBATH MOHATHSAMHU, CBSI3aHHBIMU C  CEYEHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJIHSITH napajiesbHOE, LEHTPATBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (DUTYP HA TUIOCKOCTb, BBIMOIHATH H300paxeHust Guryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHMCITH IUIOHNIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpU3Ma,
nupamuza), FeOMETPUYECKUX TEN ¢ TPUMEHEHUEM GopMyI;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPUSI B MPOCTPAHCTBE, IIEHTP,
OCh U ITOCKOCTh CHMMETPHUH, IIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHSTH ICUCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHHA U
HAXO0XKJIEHUE TEOMETPUUYECKHUX BEJIMYUH, TPUMEHSS U3BECTHBIE METO/IBI TIPU
pELIEHUH MAaTEMAaTHUYECKUX 3a7ad IOBBIIIEHHOTO W BBICOKOI'O YPOBHS
CJI0KHOCTH;

e TMPHUMEHATh MNPOCTEUIIHE MPOrPaMMHBIE CPEACTBA M  DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1au;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH T[IOJYYCHHBIC 3HAHUS HA TNpPaAKTUKE: CpaBHUBATH U
aHaJM3UPOBATh peajbHbIE CUTyallMH, MPUMEHSATh MU3YYCHHBIC MOHSATHUS B
mpolecce TIOMCKa pEelIeHUsT MaTeMaTU4ecKH CPOpMYIHpPOBAHHON
npoOIeMbl, MOJEIMPOBATh peabHbIE CHUTyallMd Ha S3bIKE T'€OMETPHH,
UCCJIENOBATh MMOCTPOEHHBIE MOJIEIN C HCIIOIb30BAHUEM I'€OMETPUUYECKUX
NOHATUH M TEopeM, ammapara aiareOpbl, penarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIC C HaX0KJICHUEM FeOMETPUYECKUX BEJIMUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (yHIaMEHTA PA3BUTHUS TEXHOJIOTHUH.

K konmy 11 kaacca oOydaromuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUAMHM, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHMUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

OIEpUPOBATh MOHATHUAMHM, CBSI3aHHBIMU C TEJIAMH BPALIEHUS: LIUIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UUIUHApP, KOHYC, cdepa W 1map)
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIaCCU(PUIIUPOBATH B3aUMHOE PACIIONIOKEHNE CPEPhI U MIIOCKOCTH;
BBIYHCIIATh BEIUYHUHBI 3JIEMEHTOB MHOIOIPAaHHHUKOB M TEJ BpAILLEHUS,
O00BEMBI M TUIOIMIAIN MOBEPXHOCTEW MHOTOIPAHHUKOB M TeNl BpaIICHHUS,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYyIT;

CBOOOJIHO OIEPUPOBATH MOHATHUIMH, CBS3aHHBIMH C KOMOMHAIIUSIMHU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B chepy u
OINKCaHHBIA OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK UJIM TEJIO
BpAIlICHNUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN N 00bEMaMu
ITOJIOOHBIX TEI;

u300paxaTb HU3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HWH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJIHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH OTIEPALIUU HaJl BEKTOPAMU;

3a]1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
pemaTh TeOMETPUUECKHUE 33/1a41 HA BBIYMCIICHUE YIJIOB MEKY IPSIMBIMU U
MJIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOUKH JO IJIOCKOCTH, B LIEIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHHH;
CBOOO/JIHO ONEpUPOBATH TOHATUSMH, CBSI3aHHBIMM C JBHXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB U TeNl BpalleHUs MpHu
[apaJUICIIbHOM  [IEPEHOCE, LEHTPAIBHOM CUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB W TEJ BpALICHUS: CEUEHUS LMJIMHJIpA
(mapayuieTbHO U NIEPIEHIUKYJISIPHO OCH), CEUCHUS KOHYca (TlapajuiesibHbIe
OCHOBAHMIO M MPOXOALIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHUW: METOJ CIIEI0B, METOH
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBATh FTEOMETPUUECKHUE YTBEPKIACHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAralolIuX HECKOJBKO IIIArOB PEUIEHUS, €CIU YCIOBUSA
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JIOKAa3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAXOX/JICHUE T€OMETPUUECKUX BEITUYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSATH IMOJIYYEHHBIC 3HAHUSI HA IIPAKTUKE: CPABHUBATH, AHATTU3UPOBATH
M OLICHUBAaTh pEAJbHBIC CUTyalldd, NPUMEHSATh W3YYCHHBIEC IOHSTHUS,
TEOPEMBI, CBOMCTBA B TMpOLECCE TIOUCKA PEIIEHUS MAaTeMaTUYECKU
chOpMyIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh PEAIbHbIE CUTyallud Ha
A3bIKE T€OMETPUH, UCCIEN0BATH IIOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUM U Teopem, armmapara aireOpsl, pemiaTh
MIPAKTUYECKUAE 3aJlauyd, CBSA3AHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKHUX
BEJINYNH,;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo 1yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IIpakTnyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBeznenue B ctepeomMeTpuio 23 1 bubnuoreka [IOK
https://m.edsoo.ru/7f417e18
) B3anmMHOe pacrniosnoxenue npsiMbIX B 6 | bubnmoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f417e18
3 [TapannenbHOCTh NPAMBIX U INIOCKOCTEN B 2 bubnuotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f417¢18
4 IleprieHIMKYISAPHOCTD NPSMBIX U 75 bubnuoreka [IOK
ILIOCKOCTEHT B [IPOCTPAHCTBE https://m.edsoo.ru/7f417e18
5 Yriel ¥ paccTOsHUS 16 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f417e18
6 MHororpaHHUKH 7 1 bubnuoteka [IOK
https://m.edsoo.ru/7f417¢18
7 BekTops! B mpocTpaHcTBe 12 bubnmnoreka [JOK
https://m.edsoo.ru/7f417¢18
g [ToBTOpeHue, 0600IICHNE U CHCTEMAaTH3AITUS 5 ) bubnuoteka [IOK
3HaHUHN https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Konrpoabsubie | IlpakTuyeckue (ubp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcsl
1 AHanuTHueckas reoMeTpHsl 15 1 bubanoreka [IOK
https://m.edsoo.ru/7f417e18
) [ToBTOpEeHME, 0000IIICHHE 1 15 | bubmmoreka [JOK
CHCTEMAaTH3aLUs 3HAHUM https://m.edsoo.ru/7f417e18
3 O0BEéM MHOTOTpaHHHKA 17 1 bubnnoreka [IOK
https://m.edsoo.ru/7f417¢18
4 Tena Bparnienus 24 1 bubnnoreka [IOK
https://m.edsoo.ru/7f417e18
5 [To1maay moBepXHOCTH U 0OBbEMBI 9 | bubnmoreka [JOK
KPYTJIBIX TE https://m.edsoo.ru/7f417e18
6 JIBu>xeHus 5 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417e18
7 [ToBTOpenue, 00001IIeHHE 1 17 ) bubnmnoreka [IOK
cUcTeMaTHu3alusa 3HaHI/H\/’I https://m.edsoo.ru/7f417618
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KosnunyectBo yacos DJIeKTPOHHbIE
°
':;'H Tema ypoka Beero Konrpoabnbie | IIpakTuyeckue II/I[:;:CHI/IH :g[?;23E:feﬂbﬂble
padoThbI padoThI pecypent

OcHoBHbIE ITpaBHIIa U300PAKEHUS HA bubnuotexa [JOK

1 PUCYHKE IUIOCKOCTH, MTapauIebHbIX 1 02.09 https://m.edsoo.ru/7f417¢
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA 5
[TonsiTHs cTepeoOMeTpUH: TOUKA, IpsMas, bubnunoreka [IOK
IJIOCKOCTb, MPOCTPAHCTBO. OCHOBHBIE https://m.edsoo.ru/7f417e

2 MpaBuJia U300paKeHHs HA PUCYHKE 1 03.09 18
IUIOCKOCTH, NAapaJUIEIbHBIX IPSIMBIX
(OTpe3KoB), cepeIMHBI OTPE3Ka
[TonsiTHs: mepeceKaroIuecs MIOCKOCTH, bubnuoreka LIOK

3 TepeceKaroluecs IpsAMas U MI0CKOCTb; 1 05.09 https://m.edsoo.ru/7f417¢
MOJYIIPOCTPAHCTBO 18
[TonsiTHst: mepecekaromuecs IIOCKOCTH, bubnuoreka LIOK

4 TIepeceKaoNnecs IPsAMast U TIOCKOCTb; 1 09.09 https://m.edsoo.ru/7f417e
MOJYIIPOCTPAHCTBO 18
MHororpaHHUKH, H300paskeHIe bubnuoteka [IOK

5 IPOCTEUIINX MPOCTPAHCTBEHHBIX PUTYD, 1 10.09 https://m.edsoo.ru/7f417¢
HECYIIECTBYIOIINX 0OHEKTOB 18
MHororpaHHuKH, H300pakeHue bubnuoteka [IOK

6 MPOCTEHIINX TPOCTPAHCTBEHHBIX (QUTYD, 1 12.09 https://m.edsoo.ru/7f417¢

HECYIIECTBYIOIINX 00OBEKTOB

18




AKCHOMBI CTEpEOMETPHH U [IEPBHIC

bu6mmoreka [JOK

7 CIEICTBUS U3 HUX 16.09 https://m.edsoo.ru/7f417¢|
18

3 AKCHOMBI CTEPEOMETPUU U TIEPBHIC 17.09 bubnmoreka [JOK

CIICJICTBHS U3 HUX ) https://m.edsoo.ru/7f417e

18

AKCHOMBI CTEpEOMETPHUH U TIEPBHIC bubnmoreka [JOK
9 cieactBus u3 HUX. CriocoObl 3aJaHus 19.09 Ilrgps:// m.edsoo.ru/7f417e

HPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE. T

O0603HaueHus NPSMBIX U IIJIOCKOCTEH

N300paxeHne ceueHu mupaMuibl, Kyoa bubnuotexa [JOK

¥ IPU3MBI, KOTOPBIE IPOXO/IAT Yepe3 uxX https://m.edsoo.ru/7f417¢
10 p€bpa. M3obpakenue nelv)ecequm 53.09 13

MOJIyYEHHBIX TUIOCKOCTEH.

PackpaimBanue NOCTPOCHHBIX CeUeHUH

pa3HBIMU IIBETAMHU

N300pakeHne cedeHnit mupaMubl, Kyoa bubnnorexa [OK

U IIPU3MBI, KOTOPBIE IIPOXOJAT Yepe3 X https://m.edsoo.ru/7f417¢
1 pé6pa. U3obpaxenue nelvoecequm 24.09 18

MOJIyYEHHBIX TIOCKOCTEH.

PackpammBaHue NOCTPOEHHBIX CEUEHUM

pa3HBIMU IIBETAMHU

N300pakeHne cedeHnit mupaMubl, Kyoa bubnnorexa [IOK

U IIPU3MBI, KOTOPBIE IIPOXOJAT Yepe3 X https://m.edsoo.ru/7f417¢
2 pEbpa. N3o0paxkeHue HC?CCC‘IGHI/IH 26.09 18

MOJIyYEHHBIX TUIOCKOCTEH.

PackpammBaHue NOCTPOEHHBIX CEUEHUM

pa3HbIMH LIBETAMH

N306paxenue ceueHnii mupaMu/sl, Kyda bubnumoreka LIOK
13 U IPU3MBbI, KOTOPBIE MPOXOAST Yepe3 UX 30.09 https://m.edsoo.ru/7f417e

pEbpa. N3o0pakeHue nepeceueHus

18




[IOJIyYEHHBIX IUIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUN
pPa3HBIMU LBETAMHU

14 Mertoz cneoB st HOCTPOEHUS CEUCHHIM 01.10 bubnnorexa [IOK
https://m.edsoo.ru/7f417¢
18

Merton cieaoB AJisl IOCTPOCHUS CEUCHUIA. bubnmoreka [JOK
15 CBoiiCTBA ITEpECEUCHHI TPAMBIX U 03.10 https://m.edsoo.ru/7f417¢

IJIOCKOCTEN 18

MeTon cneoB AJisi HOCTPOCHUS CEYCHU. bubnuorexa [JOK
16 CBoiicTBa nepeceyeHuil NpsIMbIX U 07.10 https://m.edsoo.ru/7f417¢

IUIOCKOCTEN 18

[Toctpoenue ceueHuii B nupamuze, Kyoe bubnuotexa [JOK
7 10 TpéM TouKaM Ha pédpax. Co3anne 08.10 lllgm?// m.edsoo.ru/7f417e

BBIHOCHBIX YEpPTEKEN U 3aIUCh 1L1aroB T

MOCTPOCHHUS

[TocTpoenue ceuenuit B nupamue, Kyoe bubnnorexa [IOK
18 10 TpéM TouKaM Ha pédpax. Co3manue 10.10 111;“353// m.edsoo.ru/7f417e

BBIHOCHBIX YEepPTEKEN U 3aIKCh 1L1aroB T

IIOCTPOEHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe bubnnorexa [IOK
19 no TpéM ToukaM Ha pébpax. Co3nanue 14.10 Illg953/ /m.edsoo.ru/7f417e

BBIHOCHBIX YEepTEXKEH U 3aIKCh 1IaroB —

MOCTPOEHHUS

[TocTpoenue ceduennii B mupamue, Kyoe bubnuoteka [IOK
20 o TpéM ToukaM Ha pébpax. Co3nanue 15.10 }lltStDSJ /m.edsoo.ru/7f417e

BBIHOCHBIX YEPTEKEH U 3aIMCh MIaroB
MOCTPOCHUS




IToBTOopenue manumerpun: Teopema o

bu6mmoreka [JOK

21 TIPOIOPIMOHANBHBIX 0Tpe3Kax. [Togobue 17.10 https://m.edsoo.ru/7f417e

TPEYrOJIbHUKOB 18

IToBTOopenue mnannmerpuun: Teopema bubmuoreka [IOK
2 Menenasi. PacueTsl B CCUeHHSIX HA 5110 Illgps://m.edsoo.ru/ 7f417¢

BBIHOCHBIX uepTexax. Mlcropus pa3BuTus —

IUIAHUMETPUU U CTEPEOMETPUU
” KonTtponpsHast paboTa "AKCHOMBI 2210 bubnuoreka LIOK

crepeomeTpun. Ceuenus" : https://m.edsoo.ru/7f417e

18

B3aumnoe pacnonoxeHue npsiMbIx B bubnuotexa [JOK

npocrpanctse. CKpeIuBaromuecs https://m.edsoo.ru/7f417e
24 npsimble. [[pu3Haku CKpemmBarOmmuxcst 24.10 18

npsimbix. [lapaenbHble npsiMbie B

IIPOCTPAHCTBE

Teopema o CylecTBOBaHUU U bubnuoteka [IOK

€JUHCTBEHHOCTH IIPSIMOM MapajlIeIbHON https://m.edsoo.ru/7f417e
75 JIAHHOM TPSMOM, POXOAAIIEH qepcis 05.11 8

TOYKY IIPOCTPAHCTBA U HE JIEKalIEH Ha

JTAHHOM NpsIMOM. JIeMMa o mepeceueHnn

NapauIeIbHBIX MPSAMBIX TIOCKOCTHIO

[TapannensHOCTH Tpex npsMbIX. Teopema bu6nunoreka [IOK
26 0 TPEX MapaJuIENbHBIX NPAMBIX. Teopema 07.11 https://m.edsoo.ru/7f417e

0 CKpELIMBAIOLINXCS MPSIMBIX 18

[TapannenbHOE NPOEKTHPOBAHUE. bubnmnoreka [JOK

OCHOBHBIE CBOHCTBA MapaIIETHHOTO https://m.edsoo.ru/7f417e
27 11.11 18

npoekTupoBanus. M3o0paskeHne pa3HbIx
buryp B nmapayuieIbHON TPOSKITUN




lentpanbHas npoekuus. Yroiu ¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f417¢e

28 COHAIPABJICHHBIMYA CTOPOHAMU. YT Ol 12.11

MEXy NPSIMbIMHU 18

3aga4m HA JOKA3aTeIbCTBO U bu6mmoreka [IOK

FCCIICIOBAHNE, CBSI3aHHBIC C https://m.edsoo.ru/7f417¢|
29 14.11 18

PacIoJIOKEHUEM IIPSIMBIX B —

IIPOCTPAHCTBE

[TonATHS: mapamuIeIbHOCTD MPSAMON U bubnuoreka LIOK

TIIIOCKOCTH B TIpOCTpaHcTBe. [Ipusnak https://m.edsoo.ru/7f417¢
30 napajieIbHOCTH IPSMOH U TIJIOCKOCTH. 18.11 18

CBoiicTBa napajljIeIbHOCTH NPAMOU U

IJIOCKOCTH

I'eomeTpuueckue 3aaun Ha BBIYUCIICHUE bubnunoreka [IOK
. ¥ JI0Ka3aTeIbCTBO, CBSI3aHHBIC C 1911 llltgtm?// m.edsoo.ru/7f417e

[apaJuIeIbHOCTbIO MPSMBIX U —

IIJIOCKOCTEN B POCTPAHCTBE

ITocTpoeHue ceueHus, MpOXOIALLIETO bu6nunoreka [IOK
3 4yepe3 JaHHYIO NPAMYIO Ha YEPTEKE U 5111 1113953// m.edsoo.ru/7f417e

NapajuIeIbHOTO APYrou npsimoil. Pacuér —

OTHOILIEHUI

[TapayienpHas NpOEKLKs, IPUMEHEHUE bubnnorexa [HIOK
13 IS IOCTPOEHUS CEYEHHH Ky0a 1 5511 IftStDS:/ /m.edsoo.ru/7f417e

napayuienenunena. Colcraa T

napauleJenuIea U MPU3MBI
34 [TapamnensHble nockocty. IIpusnaku 2611 bubnnorexa [HOK

napaienrbHOCTH ABYX IIOCKOCTEl ' flltStDSi//m-edSOO-YU/ 7t417¢

Teopema 0 mapayIEaIbHOCTH U bubnmuoteka [IOK
35 €IUHCTBCHHOCTH IIJIOCKOCTH, 28.11 https://m.edsoo.ru/7f417e

MIPOXOAIIEH Yepe3 TOUKY, HE

18




MPUHAJICIKAIYIO JaHHOM MIOCKOCTH U
CIIEJCTBUS U3 HEE

CBolicTBa napajuieIbHbIX IJIOCKOCTEHN: O
HapajIeIbHOCTH MPSAMBIX [1€PECeUEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/7f417¢e

36 02.12 18
IIPU [IEPECEUEHUH JIBYX MapaljIesIbHbIX —
MIJIOCKOCTEH TpeThe
CBolicTBa napajuiesbHbIX MJIOCKOCTEM: bubnunoreka [HOK
00 0Tpe3Kax HapajliebHbIX IPAMBIX, https://m.edsoo.ru/7f417¢
37 3aKJIFOYCHHBIX MEXY I1apajlIeIbHbIMU 03.12 18
IUIOCKOCTSIMU; O [IEPECEUEHUU MTPSIMOU C
JBYMS apaJIJIeIbHBIMU IJIOCKOCTSIMU
IToBTopenue: Teopema ITudaropa Ha bubnunoreka [IOK
38 05.12 https:
JIOCKOCTH ps://m.edsoo.ru/7f417e
18
[ToBTOpEHME: TPUTOHOMETPHUS bubnuotexa [JOK
39 0912 hupsy//m.edsoo.n/7417
IPSMOYTOJIBHOTO TPEYrOJIbHUKA tps://m.edsoo.ru S
118
CoiicTBa Ky0a 1 IPSIMOYTOJILHOTO bubnnorexa [HIOK
40 10.12 httos://
napaenenueaa ps://m.edsoo.ru/7f417e
118
Brruucnenue AuH OTPE3KOB B KyOe 1 bu6nmoreka LIOK
4l 1212 hpsyfmeedsoo.ru/7f417
IPSAMOYTOJBHOM MapaJIIENIEIUIIENE 1395- m.edso0.r S
IlepnieHAUKYASPHOCTH NPSIMOM U bubnmnoreka [IOK
nockocTu. ITpusHak https://m.edsoo.ru/7f417¢|
42 . 16.12 18
NEPIEHIUKYIPHOCTHU NPSMOM 1 —
IUIOCKOCTH
[TeprieHAMKYASIPHOCT MPSIMOU U bubnmnoreka [JOK
IIJIOCKOCTH. HpI/I3HaK https://m.edsoo.ru/7f417e
43 17.12 18

NEPHEHANKYJIIPHOCTH IPSIMOU U
IIJIOCKOCTH




Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH IPSAMOM, MPOXOSIIECH

bu6mmoreka [JOK
https://m.edsoo.ru/7f417¢e

44 19.12 18
yepe3 TOUKY IPOCTPaHCTBA U —
NEePHEHANKYIISIPHON K IJIOCKOCTH
[IimockocTy U nepreHIUKyYIsPHBIE UM bubnnorexa [HOK
4 2312 hypsi/m.edsoo.ru/7M417
MpsIMbIE B MHOTOTPAaHHUKAX Ps.//m.edso0.r €
18
[IimockocTy U nepreHIUKyYIsPHBIE UM bubnnoreka [IOK
46 24.12 hitps://m.edsoo.ru/7f417
IIPSIMBIE B MHOTOI'PaHHHUKAX ltgtps- M.cdS00.Iu ¢
IleprieHAMKYIAP U HAKJIOHHAS. bubnuotexa [JOK
47 [TocTpoeHune nepreHIuKyasipa u3 TOUKH 26.12 https://m.edsoo.ru/7f417¢
Ha NPAMYIO 18
IleprieHAMKYISAp U HAKJIOHHAS. bubnuotexa [JOK
48 [TocTpoenue neprneHiuKysapa U3 TOUKU 13.01 https://m.edsoo.ru/7f417¢
Ha IPSMYIO 18
TeopeMa 0 TpEX nepneHaUKYIApax bubnnorexa [HOK
49 14.01 .
(npsiMast 1 obparHast) https://m.edsoo.ru/7f417e
118
Teopema o TpEx nepneHauKyIsIpax bu6nmnoreka [IOK
>0 1601 hyps://m.edsoo.ru/7f41
(HpHMaﬂ u 06paTHa;[) ttps://m.eds00.r 7 Te
18
51 YT0oJI MEX Iy CKpELIUBAIOIVMMUCS bu6nmoreka LIOK
TIPAMBIMH 20.01 https://m.edsoo.ru/7f417e
18
[Touck nepneHaAuKyIISpHBIX IPSIMBIX C bubnnorexa [HOK
52 TIOMOIIBIO TTEPIICH UK YIISIPHBIX 21.01 https://m.edsoo.ru/7f417¢
IJIOCKOCTEN 18
53 OpToroHanbHO€ MPOEKTUPOBAHHE 23.01 bubnuoteka [IOK
https://m.edsoo.ru/7f417¢
18
[TocTpoenue ceuenunii Kyoa, IpU3MBI, bubnmuoteka [IOK
54 MPAaBUJILHOM MUPAMUIBI C TOMOLIBIO 27.01 https://m.edsoo.ru/7f417e

OPTOTOHAJILHOW MPOEKIUU

18




[Toctpoenue ceuenuii kyoa, mpu3MBbl,

bu6mmoreka [JOK
https://m.edsoo.ru/7f417¢e

55 IIPaBUJILHOM MUPAMUBI C IOMOILBIO 28.01
OPTOrOHAJILHON IIPOEKIIUU 18
CummeTpusi B IPOCTPAHCTBE bubmuoreka [IOK
56 OTHOCHUTENBHO MI0cKocTH. ITnockocTu 30.01 https://m.edsoo.ru/7f417e
CUMMETPHUI B MHOTOTPaHHHUKAX 18
57 [Ipu3Hak neprneHMKyIsIpHOCTH IIPSIMOU 03.02 bubnnorexa [IOK
Y IUJIOCKOCTH KakK CJE€ICTBUE CHMMETPUHU I;tgtDS:/ /m.edsoo.ru/7f417e
53 [IpaBusibHBIE MHOTOTPpAaHHUKHU. PacuéT 04.02 bubnuorexa [JOK
PACCTOSIHUI OT TOYKH 0 IIOCKOCTH Illgps://m.edsoo.ru/ 1t417¢
[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér bubnuotexa [JOK
59 i 06.02 https://m.edsoo.ru/7f417¢
PacCTOSIHUI OT TOYKH JI0 IJIOCKOCTH s
CriocoObI OITyCTUTH IEPICHTUKYIISPBI: bubnuoreka [IOK
60 CUMMETpHUS, CABUT TOYKHU IO 10.02 https://m.edsoo.ru/7f417¢
napajieIbHOMN NMPAMON s
61 CrBur 1o HenapaienbHO! MPSMOH, 11.02 bubnnorexa [OK
U3MEHEHUE PACCTOSHUN : https://m.edsoo.ru/7f417¢|
18
KonTponbnas pabota "B3zanmHoe bubnuoteka [IOK
62 pacmosoKeHue MPsIMBIX U IIIOCKOCTEN B 13.02 https://m.edsoo.ru/7f417¢
npocTpaHcTae” 18
[ToBTOpEeHME: Yyroa MeXy IPsIMbIMU Ha bubnnorexa [HOK
63 IIJIOCKOCTH, TPUTOHOMETPUS B 17.02 I;tStDSW m.edsoo.ru/7f417¢
IIPOM3BOJILHOM TPEYrOJIbHUKE, TEOpEMaA T
KOCHHYCOB
[ToBTOpeHue: yron Mexay bubnmuoteka [IOK
64 CKPEIIMBAIOIIUMHUCS NPSMBIMU B 18.02 https://m.edsoo.ru/7f417¢

IPOCTPAHCTBE

18




FGOMeTpI/I‘IeCKI/Ie MCTOAbI BEIYMCIICHUA

bu6mmoreka [JOK

65 yIJia MeXIy IPSMBIMH B 20.02 https://m.edsoo.ru/7f417¢
MHOT'OTpaHHUKaX 18
66 JByrpannbiit yroi. CBOMCTBO JIMHEHMHBIX 24,02 bubmuoreka [IOK
YIJIOB IBYTPAHHOTO yIJia ) https://m.edsoo.ru/7f417e
18
[leprieHAMKYISIPHBIE TIIIOCKOCTH. bubnmoreka [JOK
67 CBoiicTBa B3aUMHO MTEPIEHIUKYISIPHBIX 25.02 https://m.edsoo.ru/7f417e
IJIOCKOCTEN 13
IIpr3HaK neprneHauKyIsspHOCTH bubnuorexa [JOK
IUIOCKOCTEIf; TeopeMa o IpsAMOii https://m.edsoo.ru/7f417e
68 . 27.02 18
MEepPECEUCHUS IBYX IIIOCKOCTEN .
NEePIEeHIUKYISPHBIX TPEThEH IIIOCKOCTH
[TpstMOyTONBbHBIN Mapaenenumnes; Kyo; bubnuoreka [IOK
69 MU3MEPEHHUsI, CBOICTBA IPSMOYTOJIBHOTO 03.03 https://m.edsoo.ru/7f417¢
napaenenumnena 18
Teopema 0 truaroHany NpPsIMOYTrOJIbLHOTO bubnmnoreka [IOK
70 na & 04.03 https://m.edsoo.ru/7f417e
paJlIeNIeNUIEaa U CIEICTBUE U3 HEE 8
CrepeoMeTpUUeCKHUE U PUKIIATHBIE bubnmnoreka [IOK
71 3a/1a4M, CBA3aHHBIE CO B3aMMHBIM 06.03 https:/m.edsoo.ru/7f417e
PacnoyIoKEHUEM NPSIMBIX U TUIOCKOCTH 18
IToBTOpEHME: CKpEIMBAIOIINAECS bubnuoteka [IOK
72 IpsIMbIE, ApAJUIEIbHBIE INIOCKOCTH B 10.03 https://m.edsoo.ru/7f417e
CTaHJAPTHBIX MHOTOTPaHHUKAX 18
[Tapa napaynenbHBIX IIIIOCKOCTEH HA bubnnoreka [HOK
3 CKPENIUBAIOIINXCS NPAMBIX, PACCTOSHUE 1103 ?tStDSi/ /m.edsoo.ru/7f417¢

MEXY CKPELIUBAIOIMMUCS IIPSIMBIMU B
IIPOCTHIX CUTYaLUsAX




PaccTosHrEe OT TOUKH J0 IINIOCKOCTH,

bu6mmoreka [JOK

74 13.03 .
PAaCCTOSHHE OT IPAMOii JI0 IIIOCKOCTH IlltStDS.//m.edSOO.ru/ 7f417¢
Brrunciienne paccTOSHUN MEXTY bubnmoreka [JOK
75 CKPELIUBAIOIIMMUCS TIPSIMBIMHU C 17,03 https://m.edsoo.ru/7f417¢e
MIOMOILBIO IEPIEHIUKYIISIPHON ' 18
IUIOCKOCTH
TpéXrpaHHblil yrosi, HepaBEeHCTBA AJIsl bubnmoreka [JOK
76 TpexrpaHHBIX erIOB. TeopeMa 18.03 httDS//medsoorU/7f417e
[Mudaropa, TeopeMbl KOCHHYCOB U ' 18
CHUHYCOB JIJIsl TPEXTPAHHOIO yria
DneMeHTHI c(hepruIecKOi TCOMETPHH: bubnuoreka [IOK
7 2003 hitpsy//m.edsoo.ru/7f417
reoJIe3nYeCcKue IMHUU Ha 3emiie (ps://m.edsoo.r ¢
18
73 KonTtponpsHas padora "Yrisl u bubnuoreka LIOK
paccrosHus" 24.03 https://m.edsoo.ru/7f417¢e
18
79 CucremaTtu3zanus 3HaHUN 75 03 bubnuoteka [IOK
"MHOrorpaHHMK ¥ €ro 3JIeMEHTHI" ' IngS://m-edSOO-TU/ 7f417¢
20 IMupamupa. Bunsl nupamu . [lpaBuinbsHas bubnnorexa [HOK
nupaMuIa 27.03 https://m.edsoo.ru/7f417¢
118
ITpusma. IIpsimas ¥ HaKJIIOHHAS TIPU3MBI. bubnuoreka LIOK
81 0704 hitps://m.edsoo.ru/7f417
[IpaBunbHas npusma ]gps. mM.cdso0.r ¢
2 [IpsiMoit mapainenenuen, 08.04 bubmumoreka LIOK
IPAMOYTOJIBHBII Mapaenenunes, Kyo ' th&//mEdSOOIU/ 7t417e
18
23 Brinykiibie MHOTOrpaHHuKU. Teopema bubnnorexa [HOK
Diinepa 10.04 https://m.edsoo.ru/7f417e
18
Brinmykiieie MHOTOrpaHHUKH. Teopema bubnnorexa [HOK
84 Ditnepa. [IpaBuiIbHbIE U 14.04 https://m.edsoo.ru/7f417¢

MOJIYIIPpaBUJIbHBIC MHOT'OTPaHHUKHU

18




85 KoHnTtposbnas padora "MHoOrorpaHHUKH" 15.04 bubnmoreka [JOK
https://m.edsoo.ru/7f417e
18
36 [TonsATHE BEKTOpA HA IUIOCKOCTH U B bubmmoreka LIOK
IPOCTPAHCTBE 17.04 https://m.edsoo.ru/7f417e
18
87 CymMma BEKTOpOB 21.04 bubnmoreka [JOK
https://m.edsoo.ru/7f417e
18
88 Pa3HocTh BekTOpOB 22.04 bub6numoreka LIOK
https://m.edsoo.ru/7f417e
18
89 [IpaBusio mapannenenurena 24.04 bubnunoreka [IOK
https://m.edsoo.ru/7f417¢
18
90 YMHOKEHME BEKTOPA HA YHUCIIO 28.04 bubnuotexa [JOK
https://m.edsoo.ru/7f417¢
118
Paznosxxenue BekTopa no 6aszucy Tpéx bubnnorexa [HOK
91 BEKTOPOB, HE JISKAIIUX B OTHON 29.04 https:/m.edsoo.ru/7f417e
IJIOCKOCTH 8
92 CxkansipHO€ IpOU3BEICHUE 05.05 bubnuoteka [IOK
https://m.edsoo.ru/7f417e
118
93 Brruucnenue yriia Mmexay BEKTOpamH B bu6nmoreka LIOK
TIPOCTPAHCTBE 06.05 https://m.edsoo.ru/7f417e
18
94 [Ipocreiinue 3aga4u ¢ BEKTOpaMu 08.05 bubnmnoreka [JOK
https://m.edsoo.ru/7f417¢e
18
95 [Ipocreitmue 3a1auu ¢ BEKTOpaMu 12.05 Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f417¢e
18
96 [Ipocreitmune 3a1aun ¢ BEKTOpaMu 13.05 bubnuoteka [IOK
https://m.edsoo.ru/7f417e
18
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMH 15.05 bubnnorexa HOK




https://m.edsoo.ru/7f417e
18

bu6mmoreka [JOK

98 O06o001IeHre U CUCTEMaTH3alHsl 3HAHUI 1 19.05
https://m.edsoo.ru/7f417e
18

99 O06o00mIeHNEe U cHCTeMaTH3als 3HaHUH 1 20.05 Bu6mmoreka [IOK
https://m.edsoo.ru/7f417e
18

100 HroroBast KoHTpoIbHAs paboTa 1 22.05 bubnmoreka [JOK
https://m.edsoo.ru/7f417e
18

101 HroroBast KOHTpoIbHAs paboTa 1 26.05 bubnuoreka [IOK
https://m.edsoo.ru/7f417e
18

102 O06001IeHNe U CUCTEMaTH3alHsl 3HAHUI 1 27.05 bubmuorexa [JOK
https://m.edsoo.ru/7f417¢e
18

OBIIEE KOJIMYECTBO YACOB I1O 102

[NPOIT'PAMME




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoasnbie | IIpakTHuyeckue
n/n Bcero U3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
[ToBTOpenue Temsl "KoopauHaTsl bubanoreka [IOK
1 BEKTOpa Ha MJIOCKOCTH H B 1 01.09 https://m.edsoo.ru/7f417e
npocTpaHcTae” 18
[ToBTOpenue Temsl "CkansipHoe bubnuorexa LIOK
2 1 02.09 .
HpOI/ISBeI[eHI/Ie BeKTOpOB" https//medsooru/7f417e
18
[ToBTOpenue Temsl "Brruncnenue yria bu6mmoteka LIOK
3 " I 0309 hitps://m.edsoo.ru/7f417
MEXIy BEKTOpaMH B [IPOCTPAHCTBE {tps://m.cdsoo.ru ¢
18
[ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, bubnnorexa [IOK
4 . } 1 08.09 https://m.eds0o.ru/7f417
MIPOXOJSIIEH uepe3 ABE TOUKH 1895- M.cdSoo.ru ¢
YpaBHEHHE INTOCKOCTH, HOPMAaJb, bubnuoreka [LIOK
> ! 0909 hitpsy//m.edsoo.ru/7f417
yYpaBHEHHE IIJIOCKOCTH B OTPE3Kax 18135- mM.€dso0.ru ¢
YpaBHEHHE INTOCKOCTH, HOPMAaJlb, bubnuoreka [LIOK
6 I 1009 hyips://m.edsoo.ru/7f417
YpaBHEHHE IIJIOCKOCTH B OTPE3KaX 1895- IN.€dS00.I <
7 BekropHoe nmpousBseeHue 1 15.09 bubnuoteka [IOK
https://m.edsoo.ru/7f417¢
18
3 JIvHeitHbIe HepaBEHCTBA, JIMHEHHOE 1 16.09 bubnuoteka [IOK
TIPOrpaMMHPOBAHHE : lllgps ://m.edsoo.ru/7f417e
9 JInHeliHbIE HEPaBEHCTBA, INHEWHOE 1 bu6mmoreka [IOK
HporpaMMI/IPOBaHI/Ie 17.09 https://m.edSOO.TU/7f41 Te
18
AHaIUTUYECKHE METOMBI PacyéTa yria bubmuoteka [LIOK
10 or “ 1 22.09 i

MCKAY NPSIMBIMHA B MHOT'OI'PpaAHHHUKAX

https://m.edsoo.ru/7f417¢
18




AHaIUTHYECKHUE METO/IbI pacuéTa yria

bubnnorexa [JOK

11 23.09 .
MEX Ty TUIOCKOCTSIMH B MHOTOTpaHHUKAX Illgms.//m.edsoo.m/7f417e
12 ®dopmya pacCTOSIHUSA OT TOYKHU 10 24.09 bu6mmotexa LIOK
IUIOCKOCTH B KOOPJIMHATAX ' lllgps://m.edsoo.ru/7f417e
13 HaxoxneHnue pacCTOSSHUM OT TOUKH J10 bubmmoreka [JOK
TUIOCKOCTH B KyOe 29.09 https://m.edsoo.ru/7f417¢
18
14 HaxoxaeHne pacCTOSIHHI OT TOYKH J10 30.09 bu6nmmorexka [IOK
IUIOCKOCTH B NIPAaBUJIbHON ITUPAMUIE : https://m.edsoo.ru/7f417¢
18
15 KoHnTtposbHas padota "AHanuTH4eckas bubnnoreka [IOK
reomeTpus" 01.10 https://m.edsoo.ru/7f417¢
18
16 CeueHust MHOTOTPAHHUKOB: 06.10 bubmmoreka [IOK
CTaHJapTHBIC MHOTOTPAaHHUKH ' https:/m.edsoo.ru/7f417¢
18
17 CeueHnst MHOTOTpaHHUKOB: METO[T bubnnorexa [IOK
CJIENIOB 07.10 https://m.edsoo.ru/7f417¢
18
CeueHust MHOTOTPaHHUKOB: bubnnoreka [IOK
18 CTaHapTHBIE ITIOCKOCTH, IEPECEYEHHS 08.10 lllttDSI// m.edsoo.ru/7f417¢
MPSAMBIX U ITIOCKOCTEMN 18
[TapannensHbIE PSIMBIE U TIIOCKOCTH: bubnnoreka [IOK
19 1310 hitps:/m.edsoo.ru/7f417
napauieIbHbIE CEUYECHUS ttps://m.edsoo.ru e
18
20 [TapanenpHble TPSIMBIE U INTIOCKOCTH: bubmuoreka [LIOK
PacyE€T OTHOLIEHUN 14.10 https://m.edsoo.ru/7f417¢
18
[TapamienbHbIe IPSMBIE U INIOCKOCTH: bubmuoreka [LIOK
21 YIJIBI MEKAY CKPEITMBAIOIIMMUCS 15.10 https://m.edsoo.ru/7f417¢

MpAMBIMHA

18




[leprieHquKyNIApHBIE TPSIMBIE U
IUIOCKOCTH: CTaHJapTHBIE Naphbl

bubnnorexa [JOK
https://m.edsoo.ru/7f417¢

22 . 20.10 18
NEPIEHIUKYJIPHBIX IIJIOCKOCTEHN U —
IPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB
[TeprieHaAMKYISIpHBIE TPSIMBIE U bubmmoreka [JOK
23 IIOCKOCTH: TEOPEMA O TPEX 21.10 https:/m.edsoo.ru/7f417e
HepIeHINKYIIsIpax 18
IleprieHAMKYISApHBIE TIPSAMBIE U bubnmoreka [IOK
24 IUIOCKOCTH: BBIYUCIIEHHS JUTUH B 22.10 https://m.edsoo.ru/7f417e
MHOTOTpaHHUKaX 18
IToBTOpEHMeE: TuIOmAAN bubmmoreka [IOK
25 MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs 05.11 https://m.edsoo.ru/7f417e
TJI01aeH, COOOpakeHUs OA00US 18
[ToBTOpEHME: MIOIAAN bubnnoreka [IOK
26 MHOT'OYTOJIbHUKOB, (hOpMYJIbI ISt 10.11 https://m.edsoo.ru/7f417e
10 e, COOOpakeHUS TOA00HUS 18
IToBTOpEHME: TUIOIIAAN bu6nmorexa [IOK
27 MHOTOYTOJIbHUKOB, (POPMYIIBI JUIst 11.11 https://m.edsoo.ru/7f417e
IomIaiel, cCooopaxeHus mooous 18
[Inomany ce4yeHnii MHOTOIPaHHUKOB: bubnnorexa [IOK
28 IO U IOBEPXHOCTEH, pa3pe3aHus Ha 12.11 https://m.edsoo.ru/7f417e
YacTH, COOOpaxeHus Mmo100us 13
[Imomany ce4eHUN MHOTOIPAHHUKOB: bu6mmoreka [IOK
29 IO U IOBEPXHOCTEH, pa3pe3aHus Ha 17.11 https://m.edsoo.ru/7f417e
4acTH, COOOpaskeHUs 1MO100HS 18
Kontponbsnas padota "[loBropenue: bubnmnoreka [IOK
30 MHOTOTPaHHHKH, CCUCHUSI 18.11 https://m.edsoo.ru/7f417e
MHOTI'OI'PaHHHUKOB" 18
31 O06BEM Tena. O0beM IPSIMOYTOJIBHOTO 1911 bubnmnoreka [IOK

napajuienenunena

https://m.edsoo.ru/7f417¢
18




3amaun 00 yIBOCHHH Ky0a, 0

bubnnorexa [JOK

32 KBaJ[paType Ky0a; 0 TPUCEKINH yIiia 24.11 Illg[ps://m.edsoo.m/7f417e
CrepeoMeTprUYECKHE 3a/1a41, CBI3aHHbBIC bubmmoreka [JOK
33 ¢ 06BEMOM TIPAMOYTOJIBHOTO 25.11 https://m.edsoo.ru/7f417e
napaiesenumnena 18
[IpuknagHbie 3aa4u, CBI3aHHbBIC C bubmmoreka [JOK
34 BBIYHCIICHHEM 00BbEMA MPSMOYTOIBHOTO 26.11 https://m.edsoo.ru/7f417e
napaiesienumnesa 18
35 OO0BEM TIPSIMOI TIPU3MBI 01.12 bubmmoreka [IOK
https://m.edsoo.ru/7f417¢e
18
CrepeoMeTpuuecKue 3a/1a4u, CBI3aHHbIE bubmmoreka [IOK
36 C BBIYHCIIEHHEM 00BEMOB MIPAMON 02.12 https:/m.edsoo.ru/7f417e
MIPU3MBI 18
IIpuxnagHeie 3a1a4M, CBSI3aHHBIE C bu6nmmotexka [IOK
37 00BEMOM IIPAMOI TPH3MBI 03.12 https://m.edsoo.ru/7f417¢
18
Brruucienne 005EMOB TEJI ¢ IIOMOIIBIO bu6nmorexka [IOK
38 onpenenéHHoro naTerpana. Oonem 08.12 https://m.edsoo.ru/7f417e
HAKJIOHHOM MPU3MBI 18
Brrunciaenne 006EMOB TEJ ¢ HOMOIILIO bu6mmotexka I[IOK
39 onpenenéHHoro uaTerpana. OonEM 09.12 https:/m.edsoo.ru/7f417e
TTUPAMUJTBI 18
dopmyna 00bEMa TUPAMHUIBIL. bubnuoteka [IOK
40 OrHomeHre 00HEMOB ITUPAMH]T C 10.12 https://m.edsoo.ru/7f417e
00IIIUM yTIIOM 18
®dopmyna 00bEMA TUPAMUIBIL. bubnmnoreka [IOK
41 OtHomeHnEe 00bEMOB ITUPAMHU/T C 15.12 https://m.edsoo.ru/7f417¢
O0IIUM yTIOM 18
4 CrepeoMeTprUYECKHE 3a/1a41, CBI3aHHbBIC 16.1 bubnmoreka [JOK

¢ 00bEMaMM HAKJIOHHOW TPU3MBI

https://m.edsoo.ru/7f417¢
18




CTCpCOMCTpI/ILICCKI/IC 3aJa4u, CBsA3aHHBIC

bubnnorexa [JOK

43 ¢ 00BEMAMH THPAMUIBI 17.12 https://m.edsoo.ru/7f417¢
18
[Tpuknagaeie 3aaaun o Teme "O0bEMBI bubmmoreka [JOK
44 Ten", cBsI3aHHbIE ¢ 00bEMOM HAKJIOHHOM 22.12 https://m.edsoo.ru/7f417e
MIPU3MBI 18
45 [Tpuknagaeie 3aga4n 1o Teme "OO0BEMBI 2312 bubnnorexa [JOK
Ten", CBA3aHHBIE ¢ 00BEMOM IIUPAMHIbI ' https:/m.edsoo.ru/7f417e
18
46 [Ipumenenue 00bEMOB. Berunciienue 2412 bubmmoreka [IOK
paccTostHUsA 10 IIOCKOCTH ' https://m.edsoo.ru/7f417¢
18
47 KonTtponsHas padota "O06bEM bubnuorexa LIOK
MHororpaHHHKa" 12.01 https://m.edsoo.m/7f417e
18
Hunusagpudeckast MOBEPXHOCTb, bubnuoreka [JOK
48 o0pa3yromue HUIHHIPHYECKON 13.01 https://m.edsoo.ru/7f417e
MMOBEPXHOCTH 18
49 Humuuap. Hpsamoii KpyroBoi LHIUHAP. 14.01 bubnuoreka [LIOK
[Inomanns MOBEPXHOCTH LIWIIMHAPA ) Illgps://m.edsoo.m/7f417e
50 Konnueckast noBepXHOCTh, 00pazyroue 19.01 bubnnorexa [IOK
KOHMYECKOH moBepxHOCTH. KoHyc ' https:/m.edsoo.ru/7f417¢
18
51 CeueHue KOHYyca MIIOCKOCTHIO, 20,01 bubmuorexa [JOK
NapajuieIbHON IIOCKOCTH OCHOBAHUS ' }llng:// m.edsoo.ru/7f417¢
5 VYceuénnslii konyc. U300paxkenue 2101 bu6mmoreka [IOK
KOHYCOB U YCEUEHHBIX KOHYCOB ' };gm:// m.edsoo.ru/7f417e
53 [Tnomaas 60KOBOM MOBEPXHOCTH U 26.01 bu6nunoreka [IOK
HOHHOﬁ HOBerHOCTI/I KOHyca ' https://m.edsoo.m/7f417e
18
54 [Tnomaas 60KOBOM MOBEPXHOCTH U 2701 bu6nunoreka [IOK

IIOJIHOM ITOBEPXHOCTU KOHYCA

https://m.edsoo.ru/7f417¢
18




CTCpCOMCTpI/IquKPIC 3aJa4M Ha
JA0Ka3aTCJIbCTBO U BBIYMCIICHUC,

bubnnorexa [JOK
https://m.edsoo.ru/7f417¢

55 . 28.01 18
MOCTPOEHUEM CEUCHU I IIMITUHAPA, —
KOHYcCa
CrepeomeTpuyeCKHE 3a1a41 Ha bubmmoreka [JOK
JI0KA3aTeIbCTBO U BBIYHCIICHHE, https://m.edsoo.ru/7f417e
56 . 02.02 18
MOCTPOEHUEM CEUCHU I IIMITUHAPA, —
KOHYca
57 [TpuknagHeie 3a/1a4n, CBSI3aHHBIE C bubnmoreka [IOK
LUIHHAPOM 03.02 https://m.edsoo.ru/7f417e
18
53 [TpuknagHeie 3a/1a4n, CBSI3aHHBIE C bubmmoreka [IOK
MITHHIPOM 04.02 llltgtps://m.edsoo.m/7f417e
59 Cdepa u map 09.02 bubnnoreka [IOK
https://m.edsoo.ru/7f417e
18
[Tepeceuenue cdepsl u 1mapa ¢ bubnnoreka [IOK
60 nnockocTsio. Kacanue mapa u cheps 10.02 https://m.edsoo.ru/7f417e
TUIOCKOCTHI0. By u n3o0paskeHue mapa 18
[Tepeceuenue cdepsl u 1mapa ¢ bubnnoreka [IOK
61 nnockocTsio. Kacanue mapa u cdepsl 11.02 https://m.edsoo.ru/7f417e
TUIOCKOCTHI0. By u n3o0paskenue mapa 18
& VYpasuaenue chepsl. [Inomans chepsl u bubnuoteka [IOK
eé yacTeii 16.02 https://m.edsoo.ru/7f417¢
18
63 CummeTpus cepsl U mapa 17.02 bubnmnoreka [IOK
https://m.edsoo.ru/7f417¢
18
CrepeomeTpudecKkue 3agadu Ha bubnmorexa [IOK
JI0OKa3aTelIbCTBO M BBLIUMCIIEHUE, https://m.edsoo.ru/7f417e
64 18.02 18

CBsI3aHHBIE cO c(hepoil U 1apom,
MIOCTPOECHUEM MX CEUYEHUH TIOCKOCTHIO




CTCpCOMCTpI/IquKPIC 3aJa4u Ha
J0Ka3aTCJIbCTBO M BBIYMCICHUC,

bubnnorexa [JOK
https://m.edsoo.ru/7f417¢

65 N 24.02 18
CBsI3aHHBIE CO CPEepoil U mapom, —
MOCTPOCHUEM MX CEUYEHUH TIOCKOCTHIO
[IpuknagHble 3a1a4u, CBSI3aHHBIE CO bubmmoreka [JOK
66 i 25.02 https://m.edsoo.ru/7f417
cdpepoit u mapom lg[ps. m.edsoo.ru e
[ToBTOpEHME: OKPYKHOCTH Ha bubmmoreka [JOK
67 IJIOCKOCTH, BBIYUCIIEHUS B OKPY’KHOCTH, 02.03 https://m.edsoo.ru/7f417e
CTaHJapTHBIE TO00US 18
PaznunabIe KOMOMHAIIMY TEJ BPAIICHHS bubnuorexa [JOK
68 03.03 hitps://m.edsoo.ru/7f417
1 MHOTOT'paHHUKOB PS.//IN.€dS00.r &
118
3anauu no Teme "Tena u TOBEPXHOCTH bubmmoreka [IOK
69 " 04.03 hitps:/m.edsoo.ru/7f41
BpalleHHs ps://m.edsoo.ru/7f417e
118
3amauu o Teme "Tena 1 TOBEPXHOCTH bu6nmoteka [IOK
70 . 10.03 httns://
BpaILCHUS ps://m.edsoo.ru/7f417¢
18
Kontponbnas pabora "Temna u bubnnoreka [IOK
7 " 11.03 https:/m.edsoo.ru/7f417
MMOBEPXHOCTH BpaIICHU 18135- 1M.€d800.1u &
O0béM nunuHapa. Teopema 06 00BEME bubmmorexa [[OK
2 16.03 hitps://m.edsoo.ru/7f417
IpIMOro MUINHApA PS://m.€dso0.ru. €
18
Brrunciienue 005EMOB TEJI ¢ IIOMOIIBIO but6mmoreka [JOK
73 onpenenéHHoro naTerpana. OoseM 17.03 https:/m.edsoo.ru/7f417e
KOHYyCa 18
ITromaay OOKOBOI M IOJIHOM bu6nmnotexa [IOK
4 18.03 https:/m.edsoo.ru/7f417
IMOBEPXHOCTH KOHYCA ISDS. m.edso0.Iu ©
CrepeomeTpuueckue 3aaun, CBI3aHHbIE bubnuoteka [IOK
75 C BBIUHCIICHHEM 00BHEMOB IIIIMHPA, 23.11 https://m.edsoo.ru/7f417¢

KOHYca

8




[Tpuknagaeie 3aga4n 1o Teme "OO0BEMBI

bubnnorexa [JOK

76 ¥ TIJIOIIAJIM OBEpXHOCTEH Ten" 24.11 hg[ps://m.edsoo.m/7f417e
1
O0BEM 11apa U MapoOBOTO CEKTOpA. bubnuoreka [IOK
g Teopema 06 06béMme mapa. ITnomans 2511 lllg[DS:// m.edsoo.ru/7f417e
cdeprl. CTepeoMeTprudecKre 3a1a4m, —
CBSI3aHHBIC C BEIYMCICHHEM 00bEMOB
nrapa, IapoBOro CErMEHTa U 1apoBOro
CEeKTopa
[Tpuxnanueie 3agauu 1o Teme "OOBEMBI bubmmoreka [JOK
Ten", CBA3aHHBIE C 00BEMOM MIAPa 1 https://m.edsoo.ru/7f417e
78 ionaneio ceprr. COOTHOIICHUS 06.04 18
MEXy TUIOIIAAIMU [TIOBEPXHOCTEN U
00BEMamMH MOT0OHBIX TEN
[TonoOHBIE TENIa B MPOCTPAHCTBE. bubmmoreka [IOK
N3MeHenne 00bEMa TPy TTO100HH. https://m.edsoo.ru/7f417e
79 CrepeomeTpuyiecKue 3a/1auu, CBsI3aHHbIC 07.04 13
C BBIUHCIIEHHEM 00BbEMOB TEI U
IIJIOMIAJIEN TIOBEPXHOCTEMN
20 KonTponbnast pabota "Ilnomaau 08.04 bu6mmotexka I[IOK
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Tem" ' lllgps:// m.edsoo.ru/7f417e
JIBH>KeHUs MPOCTPaHCTBA. bubnnorexa [IOK
81 Orobpakenns. [[BHKEHUS U PABEHCTBO 13.04 https://m.edsoo.ru/7f417e
¢buryp. O6mmue cBOiCTBa TBUKEHUN 18
Buael nBukeHnil: napamiebHbIN bu6nmnoreka [IOK
% TIepPEeHOC, IIEHTPATbHAS CHMMETPHS, 1408 }1121351// m.edsoo.ru/7f417e
3epKajbHasi CHMMETPHS, IOBOPOT —
BOKPYT IIPSIMOU
23 [IpeobpazoBanus nonodus. [psamas u 15.04 bubmuoreka [LIOK

cthepa Diinepa

https://m.edsoo.ru/7f417¢
18




FCOMeTpI/ILICCKI/IC 3aJa4u Ha

bubnnorexa [JOK

84 NpUMEHEHNE JIBUKCHHUS 20.04 hg[ps://m.edsoo.m/7f417e
1

Kountponbnas pabora "BekTops! B bubnuoreka [IOK

85 npocTpaHcTBe" 21.04 https://m.edsoo.ru/7f417¢
18

O6o6matomee mopropenue 11 moHsTHit bubmmoreka [JOK

1 METOZ0B Kypca reomerpun 10—11 https://m.edsoo.ru/7f417¢
86 KJIACCOB, CHCTEMAaTH3aI1sl 3HAHWM 22.04 18

"ITapanienbHOCTb MPSMBIX U

MJIOCKOCTEH B MpocTpaHCTBe"

O6o6maromee noropenue 11 noustuit bubnnoreka [IOK
- ¥ METOZIOB Kypca TeOMETpHH 10—“11 . IIISDSZ// m.edsoo.ru/7417e

KJIACCOB, CUCTEMAaTH3allHs 3HAHUM: —

"BexTops! B ipocTpaHcTee"

O6o6mmaromee nosropenue 11 nousaTHit bubnmoreka [IOK
88 M METOJIOB KypCa reOMETPHU 10_} 1 28.04 lllgps:// m.edsoo.ru/7f417e

KJIACCOB, CUCTEMaTH3AIHsI 3HAHHIA: —

"BexTops! B ipocTpaHcTBe"

Ob6o6maromee nopropenue 11 noHaTuit bu6mmoteka [IOK
%0 M METOJIOB KypCa reOMETPHU IO—Ull 59.04 lllgps:// m.edsoo.ru/7f417e

KJIACCOB, CUCTEMaTH3AIHsI 3HAHHIA: —

"O6beM MHOTOrpaHHUKA"

O6o6maromee moBropenue 11 mousTHit bubnmmorexa [JOK
90 M METOJIOB Kypca reOMETPHU 1011 1 04.05 }llng:// m.edsoo.ru/7f417e

KJIACCOB, CUCTEMaTH3AIHsI 3HAHHIA: —

"O6beM MHOTOTpaHHUKA"

O6o6maromee moBropenue 11 moHsTHiA bubmmorexa [JOK

1 METO/I0B Kypca reomerpun 10—11 https://m.edsoo.ru/7f417¢
91 KJIACCOB, CHCTeMAaTH3allis 3HAHWH: 05.05 18

"ITnomaay mMoBEpXHOCTH U 00 BEMBI
KpYIJIbIX Ten"




O6o6matomee mopropenue 11 moHsTuit

bubnnorexa [JOK

92 ¥ METOJI0B Kypca reomerpuu 1011 06.05 https://m.edsoo.ru/7f417e
KJIACCOB, CUCTEeMaTH3aIlus 3HAaHUH 18
"[Tnomaay moBEpXHOCTH U OOBEMBI
KpYyIJbIX Ten"
93 Hrorosas KOHTpOJbHASA pabOTa 12.05 bubnnorexa [IOK
https://m.edsoo.ru/7f417¢
18
94 WroroBas koHTpOJIBHAS pabOTa 13.05 bubnuoreka LIOK
https://m.edsoo.ru/7f417¢e
18
IToBTOpEHME, 0000IIICHNE 1 bubnmoreka [IOK
95 . 18.05 https:
cUCTeMaTHu3alus 3HaHU ps.//m.edsoo.m/7f417e
18
HcTopus pa3BUTHS CTEPEOMETPUN KaK bubmmoreka [IOK
& https://m.edsoo.ru/7f417e
HayKU U €€ pojib B Pa3BUTUHU
96 YK p p 19.05 18
COBPEMEHHBIX HH)KEHEPHBIX U —
KOMIBIOTEPHBIX TEXHOJIOTHI
Hcropus pa3BUTHS CTEPEOMETPUN KaK bubnnorexa [IOK
& https://m.edsoo.ru/7f417e
HayKU U €€ pojib B Pa3BUTHHU
97 YK p P 20.05 18
COBPEMEHHBIX HH)KEHEPHBIX U —
KOMIBIOTEPHBIX TEXHOJIOTHI
Hcropus pa3BUTHS CTEPEOMETPUN KaK bubnnorexa [IOK
& https://m.edsoo.ru/7f417¢
HAyKU U €€ pojib B Pa3BUTHHU
98 YK P P 25.05 18
COBPEMEHHBIX HH)KEHEPHBIX U —
KOMIBIOTEPHBIX TEXHOJIOTHI
Hctopus pa3BuTus CTEpEOMETPUN KaK bubnuoteka [IOK
& https://m.edsoo.ru/7f417¢
HayKH U €€ poJib B pa3BUTUU
99 YIH 1 €epoIb B P 2605 |8

COBPCMCHHBIX NHKCHCPHBIX U
KOMIIBIOTCPHBIX TCXHOJIOT! 15174




Uctopus pa3BuTus CTepeoMeTpun Kak bubmmoreka [JOK
& https://m.edsoo.ru/7f417e
HAyKU U €€ pojib B Pa3BUTHHU
100 YT €€ pOIb B P 1 2705 I8
COBPEMEHHBIX HHKEHEPHBIX U —
KOMITBIOTEPHBIX TEXHOJOTUHI
Uctopus pa3BuTus cTepeoMeTpun Kak bubmmoreka [JOK
101 R 1 :
HayKHU U €€ pOojb B Pa3BUTHHU https://m.edsoo.ru/7f417¢
18
COBPEMEHHBIX HH)KCHEPHBIX 1
KOMITbIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUU KaK bubmmoreka [IOK
102 HAyKH H €& POJIb B PA3BUTHH . https://m.edsoo.ru/7f417¢
COBPEMEHHBIX UHKEHEPHBIX 1 18
KOMITbIOTEPHBIX TEXHOJOTUI
OBUIEE KOJIMYECTBO YACOB IIO 102

[NPOIT'PAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIIACC
Kon y
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NPOBEPSIEMOT0 .
00pa3oBaTeIbHON MPOrpaMMBbI CpeHEro 0011ero 00pa3oBaHus
pe3yjabTara
7 ['eomerpust
7.1 OrnepupoBaTh MOHATUSIMH: TOYKA, IPsIMAs, TNIOCKOCTh
79 [TprMeHsITh aKCHOMBI CTEPEOMETPUHU U CJICJCTBUS U3 HUX MIPH PEIICHUN
reOMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MOHATHIMH: MAPAJUICTLHOCTh U IMEPICHIUKYISIPHOCTD
’ MPSIMBIX U MJIOCKOCTEH
74 KnaccudunupoBaTs B3auMHOE PacHoONIOKEHUE MPSIMBIX U IUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPAaHU ABYTPAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOIO yIiia, JUHEHHBINA YroJl IBYIpaHHOTO yIJla, FpajgycHas
Mepa JBYrpaHHOro yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIIBIM W HEBBITYKJIBIN
’ MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIBHBI MHOTOTPAHHUK
77 Pacnio3naBaTh OCHOBHBIE BUIBl MHOTOTPAHHUKOB (IHpaMuja, MpU3Ma,
' IPSIMOYTOJIBHBIN Mapajuieenunes, Kyo)
KrnaccudumupoBate  MHOTOTPAaHHHWKH, BBIOMpas  OCHOBAaHUS  JUIS
78 KIacCU(pUKAaUK  (BBIMYKJIIBIE W HEBBITYKIbIE  MHOTOTPAHHHKH,
' MPaBWIBHBIE MHOTOTPAHHUKH, TIPSIMBIE W  HAKJIOHHBIC IPHU3MBI,
napaJuIeNIeuIe/bl)
79 OnepupoBath MTOHATHSMHU: CeKyIas TJIOCKOCTb, ceueHue
’ MHOTOTPaHHHKOB
710 OOBACHATH  MPHUHLMUIBI  TMOCTPOEHHS]  CEYEHUH  MHOTOTPAaHHHMKOB,
' UCIIOJIB3Ysl METOJ CJIEIOB
CTpouTh ce4YeHHsT MHOTOTPAHHUKOB METOJIOM CIJI€AOB, BBIMIOJIHSITH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BU/JI CBEpPXY, COOKY, CHU3Y
Pemmath 3a1aun Ha HAXOXKJIEHHUE TE€OMETPUUYECKUX BEIUYUH MO 00pa3iam
WIH alTOPUTMaM, TMPUMEHSISE HM3BECTHBIC aHATUTUYECKHUE METOJbI TpH
7.12 pElIEHUH CTaHJApTHBIX MaTeMaTUYECKUX 3ajad Ha BBIYHCICHUE
pacCTOSTHUN MEXTy JABYMS TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKHIO
TIOCKOCTH, MEXAY CKPEUTUBAIOITUMUCS MPSIMBIMU
713 Pematp 3a1aun Ha HaXOXKACHUE TEOMETPUUECKUX BEIMYUH 1O 00pa3iam

HIIM aJilrOpuTMaM, HNPUMECHSSA HM3BCCTHBIC AHAJIUTUYCCKHUE MCETOAbLI IIpH




pEeLICHUU CTAaHJAPTHBIX MAaTEeMaTUYeCKMX 3a]ad Ha BBIYKMCIICHHE YIJIOB
MEXKIy CKPELIMBAKOLIIUMUCA MPSAMBIMU, MEXAY IPSIMOU M IJIOCKOCTBIO,
MEXKy INIOCKOCTSIMHU, JIBYTPAHHBIX YIJIOB

Beruncnsate 00bEMBI W IJIOMAAM TIOBEPXHOCTEH MHOTOTPAHHHKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHueM (GOPMYII, BBIYUCIISATH COOTHOIICHUS

714 MEXKITY MJIOILAIMU MMOBEPXHOCTEH, o0BEMamMu MOJTOOHBIX
MHOTOTPaHHUKOB
715 OrniepupoBarh MOHATUSIMHU: CUMMETPHUSI B IIPOCTPAHCTBE, IIEHTP, OCh U
' IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYDPBI
W3Bnekarb, mpeoOpa3oBbIBaTH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEJACTaBICHHYIO Ha
YyepTexkax U pUCyHKax
[IpumensaTh reomerpudeckre (QaKThl ISl PEHICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJararmlluX HECKOJbKO IIAroB PEIICHHS, €CIU YCIOBHS
MIPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpumenaTs mpocTediye NpOrpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHUCTEMBI IIPHU PEIICHUN CTEPEOMETPUIECKHX 33124
719 [IpuBOUTH MpUMEPH MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
' YKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsATh OJTy4eHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC
CUTYAIMH U IPUMEHSTh U3YUCHHBIC TIOHSITHS B IPOIIECCE MMOMCKA PEIICHUS
MaTeMaTH4ecku  cOpMyIHpOBaHHOW  MpoOIEeMbl,  MOJEIUPOBATH
7.20 pealibHbIe CUTyallud Ha SI3bIKE T'€OMETPHUH, WCCIEN0BATh MOCTPOCHHBIE
MO/IETIH C UCIIOJIb30BAHUEM F€OMETPUYECKHX IMOHATHI U TeopeM, anmnapara
anreOpel, pemiath MpaKTHYECKHWEe 3aJayd, CBA3AHHBIE C HAXO0XKICHHEM
T€OMETPUUYECKUX BEITHUNH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBePsSiIeMOro .
00pa3oBaTeILHOM NPOrpaMMbI CpeIHero oo01ero oopa3oBanusi
pe3yJabTara
6 I'eomerpust
OrnepupoBaTh NOHATHSAMU: MWJIMHIPUYECKas: TTOBEPXHOCTh, 00pa3yrolne
! UUAJTUHAPUYECKOW MOBEPXHOCTH, MWIMHJIP, KOHMYECKash MOBEPXHOCTH,
6 oOpa3yromye KOHHYECKOM  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BparneHus (IWIHHAP, KOHYC, cdepa u map)
6.3 OOBSICHITH CITIOCOOBI TTOTYYCHHSI TEJ BpaIleHUs
6.4 KnaccudumupoBats B3auMHOE pacronokeHue chepbl U MIT0CKOCTH




6.5

OHCpI/IpOBaTb IIOHATUAMMU: HlapOBOﬁ CCIrMCHT, OCHOBaHHMEC CCTMCHTA,
BBICOTA CETMEHTA, IAPOBOM CIIOW, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA
IIAPOBOT'O CJI0s1, IIAPOBOI CEKTOP

6.6

Bbruncnate  00bEMBI W TUIOMIAAM  TIOBEPXHOCTEH TEN  BpallleHUS,
T€OMETPUUYECKHX TEJI C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBarh MOHATUSIMHU: MHOTOTPAaHHHK, BIMCAaHHBIM B cdepy u
OIMCAHHBIN 0KOJIO cepbl, chepa, BIUCAHHAS B MHOTOI'PAaHHUK WITU TEJIO
BpalleHus

6.8

BrIuuciasTh COOTHOIEHUS MEXKTY TUIOIIA/ISIMU ITOBEPXHOCTEH M 00bEMaMHU
HOJTOOHBIX TEN

6.9

N3o6paxkaTh n3ydyaembie GUTYpHl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTHIX
00BEMHBIX QUIyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUs Tell
BpALLCHUS

6.11

W3BnekaTh, WHTEPHPETHPOBATH M IMPEOOpPa3OBBIBATH HH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, IpeACTaBICHHYIO Ha
YepTekKax U pUCYHKaxX

6.12

[IpumensTh reoMeTpudeckrue (GaxkThl JUIsI PEMICHUS CTEPEOMETPUIECKUX
3a/1a4, MPEaNoaraloliuX HECKOJIbKO LIaroB PEIICHMs, €CIU YCIOBUS
MIPUMEHEHHS 33J]aHbl B IBHOH (popme

6.13

OHepI/IpOBaTB IMOHATHUECM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IHSITB HeﬁCTBHﬂ CIIOXKCHUA BeKTOpOB, BBIYHUTAHUA BeKTOpOB nu
YMHO)KCHI/IH BCKTOpa Ha YHuCIIO, O6’I)$[CH$ITI), KaKuMHU CBOfICTBaMPI OHHA
00J1a1a10T

6.15

[IpuMeHsTH paBUIIO Mapajiesenumnesa Npu cI0KeHUU BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMHU: JIE€KAPTOBBI KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrojll MEXIy BEKTOpaMH, CKaJIpHOE IPOM3BEIEHUE  BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB U NPOU3BCACHUC BCKTOpAa Ha YHUCIO, YI'OJI
MCKAY BCKTOpaMU, CKAJIAPHOC MPOU3BCACHUC, pACKIaAblBAThL BCKTOP I10
ABYM HCKOJUIMHCAPHBIM BECKTOPaM

6.18

3aI[aBaTL IIJIOCKOCTh YPABHCHUECM B Z[eKapTOBOﬁ CUCTCMC KOOpAWHAT

6.19

Pemrate HpOCTefIHIHe TCOMETPHUICCKUEC 3a1a4U Ha IPUMCHCHHUE BEKTOPHO-
KOOpPAWHATHOI'O ME€TOJa

6.20

Pemrate 3aa4d Ha A0Ka3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUH H
HaXOXJACHUC I'COMETPUUCCKUX BCIIMYUH I10 06pa3uaM WM aJiIrOpUTMaM,
IIPUMCHSA HN3BCCTHBIC METObI npu pEeIICHUN CTaHJapTHBIX
MaAaTEMAaTUYCCKUX 3aJJaqd




6.21

[IpuMeHsTh MpoCTEHIMEe MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTECMBbI ITPHU PCIICHUU CTCPCOMCTPUICCKUX 3a/1a1

6.22

IIpuBOUTE NpUMEpPBl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKU3HU, PaCllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsATH OJTyYeHHBIEC 3HAHUS HAa MPAKTUKE: aHAIIM3UPOBATh PEaJIbHbIC
CUTYAIIMU U IPUMEHSTh U3YUCHHbIC TTOHATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTHuecku  cHopMynupoBaHHOW  MPOOJIEMbI,  MOJEIUPOBATH
pealibHbIe CUTYyalldd Ha SI3bIKE T'€OMETPHUH, HCCIE0BaTh MOCTPOCHHbIE
MO/IEJIH C UCII0JIb30BAHUEM F€OMETPHUUECKHX MMOHATHI U TeopeM, anmnapara
anreOppl, pemiatb NPaKTHUYECKHUE 3a/a4yd, CBA3AHHBIE C HAXOXKICHHUEM
F€OMETPUYECKUX BEITHUUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
7

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN
U CJIEACTBUS U3 HUX

72

B3auMHOe pacnosiokeHue NpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAOIIHECH,
napajuleJibHble U CKpeuuBaromvecss mnpsMble. [lapamienbHoCTh  HpSIMBIX U
IUIOCKOCTEM B NPOCTPAaHCTBE: MapajyiesibHble MpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPAMBIX, NApaJUIEIBbHOCTh HPSIMOW M IUIOCKOCTU. YTIIBIC
COHAIIPABJICHHBIMU CTOPOHAMH, YIOJI MEXKIY MpPSMbBIMH B IPOCTPAHCTBE.
[TapamenabHOCTh MIOCKOCTEN: NapajljiesibHbIE INIOCKOCTH, CBOMCTBA MapajliesIbHbIX
wiockocTei. IlpocTeiimne nmpoctpaHCTBeHHBbIE (PUTYpHI HA IJIOCKOCTHU: TETPa’Jp,
Ky0, mapasuiesenumne1, mToCTpOeHUE CeUeHU N

7.3

[lepieHAUKYJIAPHOCTE MNPSAMOM M IUIOCKOCTH: IEPHNEHAMKYJISPHBIE IPSAMbIE B
IIPOCTPAHCTBE, MIPSMBIE NIAPAJJIENIbHBIEC U IIEPIIEHAUKYIISPHBIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYIIIPHOCTH IIPSMOM U IUIOCKOCTH, TEOPEMA O IIPSMOM NEPIEHANKYIIIPHON
IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJl MEXKIY PAMOMN U INIOCKOCTBIO, IBYTPAHHBII
YroJ1, JMHEWHBIN yroJl ABYTPaHHOro yria. [lepnenauKyssip 1 HaKJIOHHBIE: paCCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 MIIOCKOCTH, TPOSKIUs (PUTYPHI HA
IIJIOCKOCTB. [IepneHAuKyIApHOCTE IIIOCKOCTEN: TPU3HAK NEPIEHANKYIIAPHOCTH IBYX
mockocTel. Teopema 0 TpEX MEPHEeHIUKYIApax

7.4

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOIPAHHUKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAHHMKH, DPa3sBEPTKA MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TPaHU U OCHOBAaHMS IMPHU3MBI, MpsMasi U HAKIOHHAs NPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Mpu3Mel. [lapannenenunen, npsAMOyroiabHbIi apajuIeIeIuIe]
u ero ceorcrtea. Ilupamuga: n-yronbpHas nupaMua, rpaHd U OCHOBAHWE NUPaMUbL,
OOKOBas M MOJHAs MOBEPXHOCTh MUpPaMUJbI, MPaBUWIbHAS U yCEUEHHAs MUPAMUJA.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBuiibHBIE MHOTOTPAHHUKH: TIOHSATHE
[IPaBUJIBHOTO MHOTIOTPaHHMKA, MpPAaBWIbHAS IPU3Ma M IIpaBUJIbHAsA INHPAMHJA,
IpaBWIbHAs TPEYyrojibHas MUpaMuia U NMpaBUIbHBIN TeTpadap, KyO. [Ipeacrapnenue
O TIPaBWIBHBIX MHOI'OIPAaHHUKAX: OKTa3Jp, NOAEKa’dap U ukocadapyrue CedeHus
IIPU3MBI U [IUPaMUIBbI

7.5

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbHO TOYKHU, HpﬂMOﬁ, IIJIOCKOCTH.
DJIEeMEHTEI CUMMCTPUHU B nmupaMujaax, nmapajjiCjcnuincaax, IMpaBUJIIbHBIX
MHOT'OI'paHHUKaX

7.6

Boruncnenue 31eMEeHTOB MHOTOIpaHHHMKOB: p&Opa, auaroHanu, yrisl. [lmomans
OOKOBOM TMOBEPXHOCTM U TIOJIHOM TOBEPXHOCTH MPSAMOM NPU3MBI, IUIOIIAAb




OCHOBaHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOi mpu3Msl. [1nomans 60koBoi
MOBEPXHOCTU M IOBEPXHOCTH IPABWJIBHOM MUPAaMU[IBI, TEOpeMa O IUIOIIAIU
yceuénHoi nupamupl. [lorsarue 06 06béme. OOBEM nupaMuIbl, IPU3MBI

1.7

[Tomo6nbIe Tena B mpocTpancTBe. COOTHOMIEHUS MKy TUTOMIAISIMUA TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

6.1

Hunuaapudeckast MoBEpXHOCTh, 00pa3yroIue MIMHAPHIECKON TOBEPXHOCTH, OCh
WIMHAPUYECKOW noBepXxHocTH. L{mnuHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTH,
o0pasyrouias 1 oCh, IUI0IIAlb OOKOBOI U MOIHOM OBEPXHOCTH

6.2

Konndeckasi TOBEpXHOCTh, 0Opa3yrolne KOHHYECKOH TOBEPXHOCTH, OCh U
BepIlMHA KOHUYECKOM MoBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yromas
U OCb, IUIOIIAIb OOKOBOM U MOJTHON MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, 1uamMerTp, IO s MOBEPXHOCTH chepsl. B3anmHoe
pacmionoxxenue chepsl 1 TIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, TUIomaib
chepsl

6.4

I/I306pa>KeHHe TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa NUJIMHAPAa U KOHYCa

6.5

KomM0OuHamuu ten BpaiieHuss U MHOTOTPAaHHUKOB. MHOIOTrpaHHUK, OMMCAHHBIN
0KOJIO cepsl, cepa, BIIUCAaHHAS B MHOTOI'PAaHHUK, WM TEJIO BPALLICHUS

6.6

[Tonste 06 oO0nEme. OCHOBHBIE CBOMCTBA 00BEMOB Ten. TeopemMa 00 0OBEME
NpSIMOYTOJIBHOTO Tapajuienenunena u cueacTBus u3 He€. OO0BEM mMIMHIpA,
KoHyca. O0BEM 1mapa u mioua s chepsl

6.7

[Tonobueie Tema B mpoctpaHcTBe. COOTHONMICHUS  MEXAY  IUIOHIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

6.8

Ceuenust nunuHApa (MapajjiesibHO U MEPIEeHIUKYISIPHO OCH), CEUEHUsl KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXO/IAIIee Yepe3 BEpIIMHY), CeUeHHs 1apa

6.9

Bektop Ha muiockoctT M B mpocTpaHCTBE. CIIO)KEHHWE M BBIYMTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuno mapamtenenunena. Pemenue 3agad, CBA3AaHHBIX €
IIPUMEHEHNEM ITPaBUJI IEUCTBUI C BEKTOpaMH

6.10

[IpsmMoyrosnbHass cucTeMa KOOpPAMHAT B IpocTpaHCTBE. KoopamHaTel BeKTOpa.
IIpocreiimne 3agaun B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB. BBIUMCIIEHUE YITIOB MEXAY NMPSMBIMU U IIOCKOCTSIMU.
KoopinHaTHO-BEKTOPHBIN METO/ IPU PEIIEHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeOOBAHUSA K IPEAMETHBIM Pe3yJibTaTaM OCBOCHHUS
MPoBePSIeMOro OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHUA o0pa3oBaHus

Bnagenne MeromaMm [OKa3aTeNbCTB, aIrOPUTMaMU DPELIEHUS 3a]ad;
yMeHue (GOopMyIHpOBaTh M ONEPUPOBATH TMOHATHSIMHU: ONpEACTICHHE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IIPU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; IPUMEHATH UX; YMEHHE (POPMYITHPOBATH
0o0paTHOE U MPOTHUBOIOJIOXKHOE YTBEPXKIECHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BATH METOJ MaTEMaTU4YECKOM WHIYKIINY;
IIPOBOAUTH  [IOKA3aTElbHBIE PpACCY)KICHUS IpU pPELIEHUM 3a7ad,
1 OLICHUBATh  JIOTUYECKYI0  IIPAaBUJIBHOCTb  PACCYXACHUH; yMEHHUE
OIIEpUPOBATh MOHATUAMM: MHOYKECTBO, IOAMHOXECTBO, OIEpalUy Hal
MHOXXECTBAMHU; YMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJi OIMCAHUS PEANIbHBIX IIPOLIECCOB U ABJICHUH U IPU PELLIEHUU
3aJad, B TOM 4YHCIE€ U3 JPYrdX Y4YeOHBIX TIPEJAMETOB; yMEHHE
OIIepUPOBAThH MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaThb M ONKUCBIBATH Trpadbl pa3IUuYHBIMU

croco0amMu; UCTIOIb30BaTh Tpadbl MPH PELICHUHN 3a]1a4

YMeHue onepupoBaTh NOHATUSAMM: HATYpalbHOE YHCIIO, LIEJIOE YHUCIIO,
CTENEHb C LIETBbIM TOKa3aTeseM, KOpeHb HaTypaJlbHOM CTENEeHH, CTETEHb
C pAalMOHAIBHBIM  IIOKAa3aTeJeM, CTENeHb C  JACHCTBUTEIbHBIM
noKasaTeiaeM, JOrapupM Uucia, CHHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJILHOTO YHCJA, OCTAaTOK II0 MOIYJIIO, PAlHOHAIBHOE YHUCIIO,
UppalMOHAILHOE  YHUCJIO,  MHOXECTBA  HATypajbHBIX,  LEJBIX,
2 palMOHANIbHBIX, JEHCTBUTEIBHBIX 4YHMCEJ; YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAUMEHBIIUI OOUIMI NeTuTeNh U HauMeHbLIee
of1iee KkpaTHoe, anropuT™ EBKiMIa mpu perieHny 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3MLIMOHHBIMH ~ CHUCTEMaMHM  CYHUCIICHHUS; YyMEHHE
BBINOJIHATh BBIYUCICHHE 3HAYEHUH W NpeoOpa3oBaHUs BBIPAKEHHH €O
CTENEeHsIMH U Jorapudmamu, npeodpazoBaHusl IPOOHO-pALlMOHATIBHBIX

BBIpa)KeHHfI; YMCHHUEC OICPUPOBATL MNMOHATHUAMU: NOCICAOBATCIIBHOCTD,




apudmeTnyeckas mporpeccus, reoMeTpruIecKasi Iporpeccusi, 06CKOHEUHO
yObIBafoOIasi ~ TeOMETpPUYECKas  MPOTPECCHsl;  yYMEHUE  3a]aBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX POpMYT;
YMEHHUE OINEPUPOBATh MOHITHAMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIC
KOMIUICKCHBIC YMCIIa, MOJIYJb U apTyMEHT KOMILIEKCHOTO 4ucia, hopma
3aIMCU KOMITJIEKCHBIX YHCel (TeoMeTpuuecKasi, TPUrOHOMETpUUYecKas 1
anrebpandeckas); yMEThb MPOU3BOAHUTH apu(PMETHUECKUE ACUCTBHS C
KOMIUIEKCHBIMM ~ YWCJIAMHU; TPUBOJAUTH TMPUMEPHl  HCIOIb30BAHUS
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATUSIMU: MaTpuua 2X2 u 3x3,

OIIpCACIINTEIIb MAaTPULIEI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPEACITIUTEIA

YMeHue onepupoBaTh INOHATHSAMU: PAalUOHAIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTeJbHbIe, CTENEHHBIE, JIoTapu(MUIecKre, TPUTOHOMETPHUECKUE
YpaBHEHUS U HEPABCHCTBA, HMX CUCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSIMH: TOXJIECTBO, TOXKJIECTBEHHOE MpPeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CHCTEMAa YPAaBHEHUHW U HEPABEHCTB, PaBHOCWIBHOCTD
YPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHUE peularb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX NPUEMOB; PEILAThH
YPaBHEHUS, HEPABEHCTBA M CHCTEMBI C I1apaMETpPOM; IPUMEHATH
YpaBHEHUS, HEPABCHCTBA, UX CHUCTEMBI U1 PELICHUS MAaTeMaTUYECKUX

3a/la4 1 3a1a4 U3 pa3JIn9YHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HHU

YMeHue omnepupoBarh MNOHATHAMHU: (YHKUUSA, YETHOCTh (YHKIUH,
NEPUOMYHOCTh (DYHKIIMH, OIPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (PyHKLIMH, HauOoJblllee U HaMMEHbIIee 3HAYCHUS
(GYHKIMK HA IPOMEXYTKE, HelpephIBHAs (DYHKIIHMS, aCHMITOTHI Irpaduka
(GyHKIMY, TIepBasi ¥ BTOpas MPOU3BOAHAST (PYHKIIUU, TEOMETPUUYECKUIN U
¢u3nyeckuif CMBICI TPOU3BOAHON, NEepBOOOpa3Hasi, ONpeAeIEHHbIH
MHTErpaj; yMEHHE HaXOJUTh ACHMIITOTHI rpapuka (yHKIUU; YMEHUE
BBIUUCIATh IPOM3BOAHBIE CYMMBI, IPOU3BEACHMS, YacTHOIO U
KOMITO3UIIMU (QYHKIMM, HAaXOIUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GyHKIMU; yMEHHE HaXOAUTh NPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO U HCCIe0BaHUS (DYHKIUH,
HaXO/JWTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEeHUS (QYHKUUH; CTPOUTH
rpad¥Ky MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapaTa MaTeMaTH4ecKoro
aHalM3a; IPUMEHATHh IPOU3BOAHYIO [UIS HAXOXKACHUS HAWIYYIIEro
pelleHns B NPHUKJIAIHBIX, B TOM YHCJIE COLUAIbHO-D)KOHOMUYECKUX U

(bl/ISI/IquKI/IX 3agadax; HaxXOJWTh IJIomagn 1 00BEMBI (I)I/Il" Yp € MIOMOIIBIO




HUHTCTpajia, MPUBOJUTH NMPUMEPbBI MAaTCMATUYCCKOI0o MOJICIUPOBAHUA C

MOMOIIBIO T hepeHInATBHBIX YpaBHEHUH

YMeHue omepupoBaTh TOHATUSMH: Tpapuk (yHKIUH, OOpaTHas
GbyHKIMS, KOMOO3UIUS (YHKIUH, JMHeWHass (yHKUIUS, KBaJpaTHYHAS
byHKIHA, paloHagbHas byHKUuS, CTEIEHHAas byHKIHA,
TPUTOHOMETpUYECKUEe (QYHKIHMH, OOpaTHbIE TPUTOHOMETPHYECKUE
GyHKIMM, TOKa3aTenbHas W Jorapugmuyeckas (QYHKIUH; yMEHHE
CTpOUTh Tpaduky M3ydeHHBIX (DYHKUIMH, BBINOIHATH MPE0oOpa3OBaHUS
rpaduKoB (PYHKUIUH, UCIIONB30BaTh IPa(UKU Uil U3y4EHHS POLIECCOB U
3aBUCHMOCTEH, MPU PELICHUH 33/1a4 U3 JPYTUX YYEOHBIX MPEAMETOB U
3a7a4 U3 peajbHOM KHU3HM; BRIpAKaTh (POPMYIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U rpadMKH (DYHKIMIA s PELICHHS
ypaBHEHMI, HEPABEHCTB M 3a/Jady C TapameTrpaMu; H300pakaTh Ha
KOOPIMHATHOMH IMJIOCKOCTH MHOKECTBA PELICHUI ypaBHEHHI, HEPaBEHCTB

1 UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YHUCIE HA
MIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJOT'H, 33J]a4ud U3 00JacTH yIpaBiIeHHs JIMYHBIMU U CEMEHHBIMU
(uHaHCAaMU); COCTABIIATh BBIPAKCHHUS, YpPaBHEHUS, HEPABEHCTBA M HUX
CUCTEMBI II0 YCIIOBHUIO 3aJayM, MCCIEAOBATh IIOJyYEHHOE DPEIICHUE U
OLIEHUBAaTh MPaBIONOJO0HOCTh pE3yIbTATOB; YMEHHE MOAEIHPOBATH
peanbHBIE CUTyallMd Ha S3BIKE MATEMaTUKH; COCTaBIIATH BBIPAXKCHUSA,
YPaBHEHHUs, HEPaBEHCTBA W MX CHUCTEMBbl II0 YCJIOBHIO 3aJ1ayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM ammapara

anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeiHee apuMeTUYecKoe, MeInaHa,
HauOoJIbIIIEEe U HAMMEHBIIIEE 3HAUCHHU S, pa3Max, IUCTIEPCUs, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEeHHE M3BIEKaTh, HHTEPIPETUPOBATD
nH(pOpMaIUIO, IPEACTABICHHYIO B TA0IHUIAX, HA TUarpaMMax, rpagukax,
OTPa)KaroIlyl0 CBOKMCTBA peabHbIX MPOIECCOB U SIBJICHUMN; IPEACTABISATH
“HpOpMAIUIO C TIOMOIIBIO TaONHWI[ W JUarpaMM; HCCJIEI0BaTh
CTaTUCTUYECKUE JaHHBIC, B TOM YHCIE C MPUMEHEHHEM TpaduyecKux
METOJIOB Y AJIEKTPOHHBIX CPECTB; TpadUueCKn UCCIIeI0OBATh COBMECTHBIE
HaONIOJIEHUsT C TIOMOIIBI0 JUarpaMM pacCeMBaHWsl U JIMHEHHON

perpeccun




YMeHue onepupoBarh IMOHATUAMM: CIy4alHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIOJIBb30BaHUEM TIpadUuecKuX METOJOB; MPUMEHSThH
(GopMysbl CIOXKEHHS U YMHOXEHUS BEpOSTHOCTEH, (GOopMylly IMOJHOM
BepOsTHOCTH, (popmyny bepHyin, koMOMHATOpHBIE (PaKTHI U (POPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; YMEHHE OIEepUpPOBATh
MOHATUSIMM: CllydaliHas BeEJIMYMHA, PacCHpEleICHUEe BEPOSITHOCTEM,
MaTEMaTHYECKOE OXHUAAHHUE, AUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE
CllyyallHOM BeJMYMHBI, (YHKIMM paclpelesieHuss M IJIOTHOCTH
PAaBHOMEPHOI'0, IIOKA3aTeJIbHOIO M HOPMAaJIBbHOIO  PACIPEICIICHU;
YMEHHE HCIOJIb30BATh CBOMCTBA M3YYEHHBIX PpACHpPEIEICHUNA JUIs
pelleHrs 3aJa4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX 4YHCEl,
METO/bl BBIOOPOYHBIX MCCIEOBAHUN; YMEHUE HPHUBOAMUTH IPUMEPHI
MPOSABJICHUSI 3aKOHA OOJBIIMX YHCEN B IMPHUPOJHBIX U OOLIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEPUPOBATh NOHATUAMHU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHUM, YHUCIIO TMEepPecTaHOBOK, OwmHOM HpIOTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIE (DAKTBI U PACCYKJEHU IS PELIeHUs 3a1ay;
OLICHMBATh  BEPOATHOCTH  pEAbHBIX COOBITHIA; COCTaBJIATh

BEPOSTHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH MOJyUYEHHBIN Pe3yibTaT

YMeHHue onepupoBaTh IOHATUAMM: TOYKa, IpsiMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YU, IUIOCKUH Yrod,
JBYTPAaHHBIA yroJI, TPEXTPAHHBIM YroJ, CKPEIIMBAKOIIHAECS IPsMBIE,
NapaJuIeIbHOCTh U MEPIEHAUKYIAPHOCTD NPSAMBIX U IJIOCKOCTEH, Yroi
MEXIy NPSMBIMH, YroJl MEXAy HPSMON M IUIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXKY IUIOCKOCTSIMH; YMEHUE UCIIOIb30BATh MPU
peleHnH 3ajad U3ydeHHble (akThl U TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MAaTeMaTHUYeCKUE MOJEIU C IOMOIIBIO T€OMETPUYECKUX IIOHATHH H

BCJIMYHH, PCIIAaTh CBA3AHHBIC C HUMHU ITPAKTHUYCCKUC 3aJa9N
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YMeHnue onepupoBaTh MOHATHAMU: IUIOMAAL QUIYpBl, 00BEM (QUIYpHI,
MHOTOTPaHHUK, NPaBUJIbHBIA MHOTOI'DAaHHUK, CEUEHHUE MHOTOTPaHHUKA,
KyO, mapajienenunen, Mpu3Ma, Nupamuja, (Gurypa U IMOBEPXHOCTb
BpallleHHs], LWIMHIP, KOHYC, map, cdepa, miomaab cepsl, MIomaIs
MOBEPXHOCTH MHUpPAMUMbI, MPHU3MBI, KOHYCa, LUIMHIpa, 00BEM Kyoa,

OpsAMOYT'OJIBHOTO HapaJuICJICIiuIcaa, MUupaMuibl, MPU3MbI, HHJIUHIApPA,




KOHYCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUSI KOHYCA U I[MJIMHJPA,
MapajuieJbHbIE OCH WJIM OCHOBaHWIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacatomasics cdepsl, IWIMHApPA, KOHYCAa; yYMEHHE CTPOUTH CEUYEHHUE
MHOTOTpaHHUKa, H300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbl U TOBEPXHOCTH
BpAIlIEHUs, UX CEYEHMsI, B TOM YHUCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHE MPUMEHSTh CBOICTBA r€OMETPUUECKUX (PUTYp, CAMOCTOSITEILHO
(hopMyIIMpOBaTh OMpeeIeHUsI H3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI
O CBOICTBax M MpPHU3HAKaX F€OMETPUYECKUX (HUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTb UX; YMEHUE MPOBOAUTH Kiaccudukanuio ¢uryp o
Pa3NUYHBIM MpPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE OMOJIHUTEIbHBIC

MIOCTPOCHHUS

11

YMeHHne onepupoBaTh IMOHATUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napaulelbHBIA MEPEHOC, CHMMETpPHUS Ha IUIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUe TMOAO0MS, TNOAOOHBIE (UTYpBI;, yMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (HUTYPHI, B TOM YUCIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIh30BATH T€OMETPUYECKHE OTHOIICHUS
IIPY PELICHUH 3a/1a4; HaXOJUTh T€OMETPUUECKUE BEITMYMHBI (JUIMHA, YTOJI,
oA b, 00bEM) MpHU pelIeHUH 3a7a4 U3 IPYTUX y4eOHbIX MPEIMETOB U
U3 peajbHOM KM3HU; YMEHHE BBIYUCIATH I'€OMETPUYECKUE BEIUYMHBI
(nuMHA, yroi, Iomangs, O00bEM, IUIOMAAb MOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIE (POPMYIIBI U METOJBI, B TOM YHCIIE: TUIOMIAb MOBEPXHOCTU
MUPaMUIBI, TIPU3MBI, KOHYCa, IIWIMHAPA, TUIOaabs chepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO TapajuleNienunesia, MUpaMubl, MPU3MBI, IMIHHIPA,

KOHYCa, 1l1apa, YMCHUC HaXOJUTb OTHOIICHHUE 00BEMOB HO)IO6HBIX (I)I/Il"yp
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VYMmenue OINICpHUPOBATH MMOHATHUAMU: MPAMOYTOJIbHAsA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAHMHATBI BCEKTOpa, CymMMa BEKTOPOB,
NMPOU3BCACHUC BCKTOPAa HA YHCJIO, PA3JIOKCHHUE BCEKTOPaA IO 68.3I/ICy,
CKaJIApHOC MPOU3ZBECACHHUEC, BCKTOPHOC IMPOU3IBCACHHUEC, YI'OJI MCKIY
BCKTOpPAaMH; YMCHUC UCIIOJIB30BATH BCKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ MCETON
g pelICHUA TCOMETPUUCCKHUX 3adad MW 3aJad JpYrux y‘I€6HBIX

MIPEIMETOB
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YMeHne BbIOMpaTh TMOAXOMANIANA METOA JJIA peUIeHUs 3a]adu,
IIOHMMAHUE 3HAYMMOCTH MATEMATUKA B M3YYEHHUH IMPUPOAHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBIIGHUW;, YMEHHE pAacCIO3HABATh

MPOABJICHUC 3aKOHOB MATCMATHKU B HCKYCCTBC, YMCHHC INPHBOIAUTH




OpuUMCpbl MaTCMATUYCCKUX

MaTeMaTHYECKOU HAyKH

OTKPBITUH  POCCUMCKOU

U  MHUPOBOHU




IHHEPEYEHbDb 9JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3J1eMeHT CO/Iep:KAHUSA
1 UYucia 1 BBIYUCIICHHS

1.1 Harypanbnbie u uenpie uncia. [IpusHaku AETMMOCTH UEIbIX YUCET

12 Panmonanpupie umcna. OOBIKHOBEHHBIE W JECATUYHBIE JpOOU, MPOLEHTHI,
' OEeCKOHEUYHbBIE IEPUOIUYECKUE TpodU

13 Apudmerndeckuii KOpeHb HATYypaIbHOM cTereHH. [[eficTBUs ¢ apudMETHISCKIMH
' KOPHSIMU HaTypajbHOM CTEIIEHU

14 Crenenp ¢ 1menbiM nokazateneM. CTeneHb C palMOHAIBHBIM IOKa3aTelieM.
' CBoiicTBa cTeneHu

L5 CuHyC, KOCHHYC M TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHTeHC YMCIOBOTO apryMeHTa

1.6 Jlorapudm urcia. J[eCITUYHBIC U HATYPAITbHBIC JIOTAPUPMBI

HelictButenbHble uncia. ApupMETHUYECKHE OIepalud ¢ JIeHCTBUTEILHBIMU
1.7 yycinamu. [lpubnuxEHHbIE BBIYMCIEHUS, MpaBUIA OKPYIJIEHUS, NMPUKUIKA U
OIICHKA Pe3yJIbTaTa BBIUMCICHUH

1.8 [IpeoOpa3zoBanue BbIpa)KEHUN

1.9 KomnuekcHsle uncna
2 VYpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie 1 [poOHO-palOHATIbHBIE YPAaBHEHUS

22 HppannoHaibHbIe YpaBHCHUSI

23 TpuronomeTpruyeckue ypaBHEHUS

24 [TokazarenbHble U JOrapUPMUUECKUE YPAaBHEHUS

2.5 Hensle 1 qpoOHO-paliOHaAIbHBIE HEPABEHCTBA

2.6 HppanmoHanpHble HEPaBEHCTBA

2.7 [Toka3arenbHble U Jorapu(pMUIECKUE HEPAaBEHCTBA

2.8 TpuronomeTpuyeCcKrue HEPABEHCTBA

29 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Matpuia cucTeMbl JUHENHBIX YpaBHEHUH. OTpeeInTenb MaTpULb
3 OYHKIMH U TpaPUKU




Oyukuus, crocodsl 3ananus Gyakmun. ['padux Qynxinuu. B3anmuo oOpaTHble

> byakuun. YétHpie n Heu€THbIe QyHKIMU. [leprognyeckue GyHKINN
OO6nactp ompeneneHus: U MHOXECTBO 3HaueHui ¢(ynxkuuu. Hymm ¢yHkumn.
39 [TpoMexyTkn 3HAKONMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBI (QyHKkuuu. Haumbonbliee ¥ HauMeHbliee 3Hau€HHUE
(GyHKIMU Ha IPOMEKYTKE
33 CrenenHass QyHKIHS ¢ HATypaJbHBIM W IIENIBIM TOKa3ateneM. EE cBoiicTBa u
. rpaduk. CBoicTBa U rpadvK KOPHS -0 CTENEHU
34 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA U TpapuKu
35 [TokazaTenpHas u JorapudmMudeckas GyHKIIUH, UX CBOWCTBA U rpaduKu
16 Touku pa3peiBa. AcumnTorel rpadukoB ¢GyHkuuid. CBoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBarenbHOCTH, CIIOCOOBI 3a4aHU ITOCIENOBATEILHOCTEN
3.8 Apudmernueckas u reoMmeTpuueckas nporpeccuu. @opmyiia C0KHbIX IPOLIEHTOB
4 Hauana mareMaTu4eckoro aHaimsa
4.1 [TpousBoanas Gpynkuuu. [IponsBoaHbIE AMeMEHTAPHBIX (PYHKITHI
[Ipumenenue Npou3BOJHOM K HCCIENOBAaHUIO (YHKIUNA Ha MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxoxaeHne HanOobIIero 1 HAMMEHBIIETO 3HAaYeHUsT PYHKIIUU Ha
OTpe3Ke
4.3 [lepBooOpa3nas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HaJ MHOXKecTBaMHU. J{narpamMmsl Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OmnwucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTS
6.3 Komb6unatopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
72 [IpsiMble ¥ TIIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpanHHuku
74 Tena 1 MOBEPXHOCTH BpPAILICHUS
7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOJINYECKOE

OBECIIEYEHME

OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Marematuka: anrebpa 1 Hayaia MaTeMaTHYECKOTO aHalIn3a, reoMeTpust. [ eomeTpus,
10-11 xnaccel/ Aranacsn JI.C., Byry3os B.®., Kagomues C.b. u nqpyrue, AkunoHnepHoe
obmectBo «M3marenscTBO «IIpocBenieHne»

Marematuka: anredpa 1 Hadyajda MaTeMaTHYECKOTO aHaIn3a, TeomeTpus. [ 'eomerpus,
10-11 xmaccewl/ Atanacsan JI.C., byry3os B.®., Kagomues C.b. u npyrue, Akiimonepnoe

obmectBo «M3narenscTBo «lIpocBemmenne»

METOAUYECKHUE MATEPHUAJIbBI IJIA YUUTEJIA

Marematuka: anredpa 1 Hadajsa MaTeMaTHYECKOTO aHAIN3a, TeoMeTpus. [ 'eomerpus,
10-11 xnmaccwl/ Atanacsin JI.C., byry3os B.®., Kagomues C.b. u npyrue, AxunonepHoe

O6H_ICCTBO «M31aTenbCTBO ((HpOCBGH_ICHI/IC»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbHI

CETU UHTEPHET

HNHPPOBLIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
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