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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHusl, TaK Kak 00€CIeYMBacT BO3MOKHOCTh N3YUCHUS AUCLUUTUINH
€CTECTBEHHO-HAYYHOM HAINpaBICHHOCTH W MPEAMETOB T'yMaHUTApHOTO LHUKJIA.
[lockonpky  Jormdyeckoe  MbIIUIEHHE,  (opmupyemMoe  Npu  HU3YyUEHUH
00yYaIOIUMUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOUKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIATb U ONPOBEpraTh TUIOTE3bl HEMOCPEACTBEHHO
UCHOJIb3YIOTCS NPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YACTHOCTH
(bu3nYecKux 3aaau.

Lenb ocBoeHus mporpaMMbl yueOHOTO Kypcea «['eomeTpus» Ha yrmyOaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJIbHBIX CIOCOOHOCTEH OO0y4arommxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABIISIOIIEH MpeIMeTHON obsacTn «MaTtemaThka u
nHpopMatuka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACHCTBUH,
cnenu@UIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MpodheCcCuOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHRIME 3aJauaMu Kypca TE€OMETPHUH Ha YIIIyOJIEHHOM YpOBHE,
PaCIIUPSIONINMH U yCUIUBAIOIIUMHU Kypc 6a30BOT0 yPOBHS, SIBISIFOTCSI:

paciiMpeHue MpeaAcTaBIeHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJbTYPHI U
(opMHUpOBaHNE OCO3HAHNUS B3aMMOCBSA3M F'€OMETPUH C OKPYIKAIOLIUM MHPOM;

dbopMupoBaHrE TIPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAXHEHIINX MaTEeMaTHUYECKUX MOJEINAX, IMO3BOJISIIOINIMX OMUCHIBATD U M3Yy4yaTh
pa3HbI€ SBJICHUS OKPYXKAIOLIET0 MUPa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiny
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuUH;

dbopMupoBaHHe  yMEHHUS  BIAJCTh  OCHOBHBIMH  TOHATHUSAMH O
MPOCTPAHCTBEHHBIX (UTypaXx UM HMX OCHOBHBIMHM CBONCTBaMH, 3HAHHE TEOpEM,
dbopMysl U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJAPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

dbopMupoOBaHrE YMEHHUS paclio3HaBaTh HAa YEPTEKaxX, MOJCTIX U B PEAIbHOM
MHUpPE MHOTOIPAaHHUKH M Tella BpalleHHs, KOHCTPYHPOBATb TE€OMETPUUYECCKHUE
MOJIENH;

(GopMUpOBaHNE TOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOIO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMHupoBaHNE TMOHUMAHUS POJH AKCHOMATHUKU TIPH
IIPOBEJICHNUN PACCYKIACHNN;

dbopMupoBaHHE YMEHHUS BJIaJE€Th METOJAMHU JI0Ka3aTeIbCTB U AJITOPUTMOB
pelIeHusl, YMEHHUsS HMX HPUMEHSTh, NPOBOJUTH J0Ka3aTeJbHbIE PACCYKICHUS B
XOJI€ pEIICHNUs CTePEOMETPUUECKUX 3a7ad U 3a71a4 C IPAKTHUECKUM COJIep KaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  MpPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TTPOBEICHUH
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHWE WHTEIUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00yUaroIIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

¢dbopmupoBaHre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHHUSI pPaclo3HaBaTh MPOSIBIECHUS T'€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX U3HEHHBIX CUTYalMSIX U MPU U3YUYEHUU JPYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEHl U  3aKOHOMEPHOCTEM,
MOJIETUPOBAHUSl pEATbHBIX CHUTYallUid, HMCCIEOBAHUS MOCTPOEHHBIX MOJIEJeH,
MHTEPHPETALNU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEPKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBistorca: «lIpsMble W IUIOCKOCTH B HPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtopel u  KoOpAMHATH B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUU Ha YIUIYyOJIEHHOM ypoBHE OOyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIep KaTelIbHbIM JIMHUSM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMUECKUX YMEHUH  pacmpenensiercs He  TOJBbKO 0
coJlep KaTelIbHbIM JIMHUSIM, HO U 10 rogam o0yuenusa. Coaep:xanue oOpa3oBaHHs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
IPOrpaMMbl, pacpene€HHBIM IO TojaM OO0Yy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yUaroIuecs
oOpaliaiuch ~ HEOJHOKpPAaTHO. OTO MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
F€OMETPUYECKUMU MOHSATUAMH U HaBbIKAMU MOCIIEI0OBATEIBbHO U MOCTYNATENbHO, C
COOJTI0/IEHUEM MPUHIIUIA TPEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUN 00yYalolUXCsl, paclupsis U yriyouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexon K U3y4EHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISAET:

co3garh ycnoBus s guddepeHunanuu  00ydeHHs,  MOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTElIbHBIX MpOrpamMMm, OOeCneyuTh yriayOnéHHoe
M3Y4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaTteMaTukay;

NOJTOTOBUTh OOYYarOHIMXCA K MPOJODKEHHUIO M3YUYEHHS] MAaTeMaTUKH C
yuéToM BbIOOpa Oyaymied npodeccuu, obOecneurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Heaemnto), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS  CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIIECACTBUS U3 HUX.

B3anmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKANOIIUECS,
IapajulesIbHble W CKpelMBaromuecss mnpsmble. [IpU3Hakum CKpemumBarOmMXxcCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaAJIIEIbHbIE
IIPsIMBIE B IIPOCTPAHCTBE, MAPAIIICIBHOCTD TPEX MPAMBIX, [1APAUICIIBHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paxKeHUe
¢uryp. OcHOBHbIE CBOWCTBA MapajJIeNIbHOTO TNpOeKTHpoBaHUs. W300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIYy IPSAMBIMUA B IpOCTpaHCTBE. [lapaminenbHOCTh INIOCKOCTEN: Mapaule/IbHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEN. IIpocreimue
NPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpadJp, Napaulelenumne],
MOCTPOEHUE CEUCHUU.

IleprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPNEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUIENBHBIE W NEPHNEHIUKYJAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaibHoOe IIPOCKTUPOBAHMUE.
IleprieHIUKYIJISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B IPOCTPAHCTBE: Yrojl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTIPAaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXIrpaHHbIM U MHOIOTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBAas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJIbHBIA — IMApalUICJIENUIIE] H  €r0  CBOWCTBA.
Kparuaiime mnyTH Ha TOBEpXHOCTM MHOrOorpaHHuka. Teopema Diinepa.
[IpoctpancTBenHass Teopema Iludaropa. Ilupamupa: n-yrojgpHas nDHpaMuja,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHei
[IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: MPAaBUJIbHAs IPU3MA U



IIpaBWJIbHAS IHpPAaMHUIA, TNPAaBUIIbHAA TPEYroJibHAs IHpaMHUAA WU IPABUIIBHBIN
TeTpasdap, Kky6. IlperncraBieHne o TpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
JNOJIEKA3IP U UKOCABP.

Bbluucienre 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, uaroHaiu, YIJIbL.
[Inomans OOKOBOMI MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
oAb OCHOBAaHUU, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON TPU3IMBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopemMa O IUIOLIAAN YCEYEHHOW MUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  IPABHUJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NpPaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelIenunea, CUMMETPHUS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
ITAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTODP, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U MPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOKCTBA CI0KEHHsI BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOpa HA YHCIIO.
ITonsaTe KoOMIUIaHapHBIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BeKTOopaMm. [IpsAmoyrosmpHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MEXAY KOOpPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJI MeEkIy BekTopamu. CKaaspHOE IPOU3BEACHUE
BEKTOPOB.

11 KITACC

TeJia BpaleHus

[Tonarus: HUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAasi MOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyromue noBepxHocTe. Tema BpamieHwus:
IWIMHIP, KOHYC, YCEUYE€HHBIM KOHYyC, cdepa, map. B3aumHoe pacmnosioxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpamieHusl Ha TiockocTh. Pa3BépTka nunuuApa M koHyca. CumMmerpusi cepsl u
miapa.

O6BEM. OcHoBHBIE CcBOICcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuiesenunesa u ciaefactBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TPU3MBI, MIWJIWHPA, TUpaMuIbl U KoHyca. OOBEM Imapa U mapoBOTo
CErMeHTa.

KoMOunanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BhucanHas B
UWIMHAP, ONHMCAHHAs OKoJo wuuiauHapa. Ilepecedenwe cdepsl U 1mapa c
miockocThio. Kacanuwe mapa u cdepsl miockocTeio. [loHsiTHE MHOTrOrpaHHUKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJO
BpallleHHUS.

[Tnomanr MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMAab chephl U €€ YyacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEN
nmofaoOHeIx Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemenwe 3amad Ha
TUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceuyeHUt MHOTOTPAHHMKOB 1 TEJI BPAIICHUS: CCUCHUS IUITUHIPA
(mapayyienbHO M TMEPIEHANKYISIPHO OCH), CEUECHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPE3 BEPIIUHY), CEUCHUS Iapa, METObI IIOCTPOCHUS
CEUYEHHI: METOJ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpeHoca
CEKYyILIEH IIJIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Omepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXX€HHE BEKTOpoB. CBOHCTBa BEKTOPHOro YyMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PasnoxkeHue BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBI METOJ TPU PEIICHHH TeOMETPUUCCKUX
3a/ay.

JABU:KEeHMSI B IPOCTPAHCTBE

JBrxenus npoctpancTBa. OTtoOpakeHus. JIBMKEHUS M PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JBMXKEHUH: NapaUleIbHBIA TEPEHOC,
[EHTpaAJIbHAsI CUMMETpHsS, 3€pKajbHas CHUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BociuTaHMe:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  oO0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaKIAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
(YHKIIUSIMU 1 HA3HAUYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUHUCKOr0O Hapojaa, chOpMUPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAs JICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1au, PEIICHU, PACCyKIEHUN, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

chOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXHUM 3aHATUNA H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM JEATENBHOCTHIO;

6) TpynoBoe BocnuTaHME:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cepam  TPOodECCUOHATIBHOM  JIeSITEIBHOCTH, CBA3AHHBIM €
MaTeMaTUKOW U €€ NPWIOKECHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynmymieli mpodeccud W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMy  OOpa3oBaHUI0O U



caM000pa30BaHUI0 HAa TMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHUIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMAIBHOU
Cpelibl, 0OCO3HaHHUE TJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWU JJi1 pelieHus 3ajad B 00JacTH
OKPYX AUl Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUUN IISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONICCTBEHHOM  MPAKTUKH, MOHUMAaHUE
MaTEeMaTUYECKOW HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYMMOCTH JJISI PA3BUTUS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOH Kak CpEeICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYKD M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aAeiicTBUA:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ompeeNieHUs] OHITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KiIacCUPUKAIINH,
OCHOBaHUS [ 000OIIEHHS U CPABHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIN34;

BOCIIPUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

nenaTh BBIBOABI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATH aPTYMEHTAILMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BHIBO/IBI,

BBIOMpATh CMoco0 pelieHus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHHUs, BHIOWpaTh Hauboliee TMOAXOMSIIMUNA €  y4ETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUSA:



HCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  MpodiemMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHKE
10 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (OpPMYIUpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIOACHHUS, HUCCIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U O00OIIEHHUI;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoliecca, a TakKe BbIJIBUTATH
MPEANOJIO0KEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISBJISITH A€PUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IWYHBIX BHJIOB H
dbopMm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpadUUECKH;

OLICHUBATH HaJIEXKHOCTh uH(bOopMalu 1o CaMOCTOSTENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCcAJIbHbIE YueOHbIE 1eiCTBUA

Oo0menue:

BOCIIPHHHUMATH U (DOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/add,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOU TEMBI,
mpoOJIeMBbI, pemaeMol 3a7add, BBICKA3bIBATh HJCH, HAIlCJICHHBIE HA TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYACTHHKOB
auaora, oOHapy>XMBaTh Pa3jIudyve U CXOJCTBO IMO3UIIMN, B KOPPEKTHOU (dopme
(hOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1aud, DKCIIEPUMEHTA, UCCIIEI0OBaHUS,
MPOEKTa, CAMOCTOSTEIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3amad
MIPE3CHTAIIMN 1 0COOCHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO pPEIeHUs C
y4E€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJJIEKT:

BIIAJCTh  HABBIKAMH  TIO3HABATENHHON  pedUieKCMM KakK  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIETh
crnoco0aMu CcamMONpPOBEPKHU, CAMOKOHTPOJSI Mpollecca U pPe3ysbTara pPelIeHHs
MaTeMaTHYEeCKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TaHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKEHUSI WM HEAOCTH>KEHUSI PE3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW W WHIWBUAYaJIbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM palOoThl, paclpeneisiTh
BUJIbI paboOT, JOroBapuUBaThCS, OOCYXJaTh TMPOIIECC M pe3yJbTar padoOThI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbl» W HWHBIE), BBIIOJHATH CBOIO YacThb pabOTHl H
KOOPAVMHUPOBATh CBOW JCHUCTBUS C JPYTMMH 4YJI€HAMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMH CTEPEOMETPUM TMPHU
pelIeHnH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPU PEIICHUU
T€OMETPUYECKUX 3a]1a4;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3AHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIYy NPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapaiesaenunen, Kyo);

e KJIacCU(PUUUPOBATH  MHOTOTPAHHUKH,  BbIOMpass  OCHOBAaHMS IS
KJ1IaccuuKaIuu;

e CBOOOAHO ONEpUPOBATH  IOHATUSIMHU, CBSA3aHHBIMH C  CEUYECHHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e  BBINIOJHATH napajujiebHoe, LEHTpaJIbHOE U OpTOTOHAJILHOE
MPOEKTUPOBAHUE (PUTYP HA IUIOCKOCTh, BBINOJHATH M300paxkeHust Quryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOI'PAHHUKOB PA3IUYHBIMH METOJAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIIATH IUIOIIAAM  IOBEPXHOCTEHM  MHOTOIPAaHHHMKOB  (TIpHU3Ma,
nupamMuzia), FTeOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH IMOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHWA U
HaxO0XXJICHUE TCOMETPUYECKHX BEJIUYHMH, IMPUMEHSS W3BECTHBIE METOJbI
IpHU PEIICHUH MaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MNPEACTaBICHHYIO Ha
yepTekax U pUCYHKaXx;

e TMPHUMEHATH IIOJYYECHHbICE 3HAHUS HA [PAKTUKE: CpPAaBHUBATh W
aHANIM3UPOBATh PEANbHbIE CUTYAllMH, MPUMEHATh M3yYEHHbIE MOHSATHUS B
mpolecce IOUCKA pelleHus] MaTeMaTU4YecKu Cc(hOopMyJIMpOBAaHHOM
npo0JieMbl, MOJEINPOBATh pEallbHble CUTYallud Ha SI3bIKE T'€OMETpHH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJENIN C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJEHUEM F€OMETPUYECKUX BEIUYMH;

e HUMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IMJIWHIPUYECKOM,
KOHUYECKOW U c(hepuyeckord MOBEPXHOCTSAMHU, OOBSICHITH CIOCOOBI
MOy YEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3aHHBIMH C T€JIaMH BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(pepoii u mapom;

pacmo3HaBaTh Teia BpalleHus (IWIMHIAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAIllCHUS;

KJIAaCCU(PHUIIMPOBATH B3aUMHOE PacCIoNOXKeHUE c(ephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIAJIA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJ;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALUSIMH Tell
BpaIleHUs] 1 MHOTOTPAHHWUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO ceprl, cepa, BIUCaHHAST B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOMIAIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4daemble (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TIUIOCKUE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYEHHMSI TEJl BPALICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH ONEpallii HaJl BEKTOPaMUu;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;
pemiaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCICHUE YIJIOB MEXKIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PAaCCTOSHUM OT TOYKM JO IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMNEPUPOBATH TOHATHUSIMHU, CBSI3aHHBIMU C JIBIDKEHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpaIllEHUs TIpU
MapaJuIeIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MoA00us;
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHHUSA: CEUCHUS IMIMHIpA
(mapayienbHO U NEPHEHIUKYIISPHO OCH), CEUEHUS KOHYyCa (MapaiieabHbIe
OCHOBAHMIO U MPOXOSLIUE YePE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUSI CEUEHUW: METOJl CIIeJI0OB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUUECKUX
3a/1a4, OPEANOJIararmllinX HECKOJBKO INAaroB pEIICHMS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOU U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHUYECKUX OTHOILICHUH |
Hax0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PELUICHUU CTEPEOMETPUUECKUX 33134,

MPUMEHATh  [OJYyYEHHbICE  3HAHUS HA  MPAKTUKE:  CPAaBHUBAT,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYalluH, IPUMEHSITh N3yUCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE IMOUCKA  PEIICHUS
MareMaTudecku  cHOpMYJUPOBAHHOM  MPOOJEMBbI,  MOJEIUPOBATH
peallbHbIE CHUTYAallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH IOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA UM TEOPEM,
ammapara anreOpbl, pemiaTh MNPaKTUYECKHE 3aJlaud, CBS3aHHBIE C
HAXO0XJICHUEM F'€OMETPUUECKUX BEIIUYNH;

UMETh TpPEJCTaBICHUS 00 OCHOBHBIX OSTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHMe pa3/ie/ioB U TeM Koxecrso 1acon DJIeKTpOHHbIe (LM(ppOBbIE)
n/n NPOrpamMmsbl Bcero Kontpoarupt Tpakruteckue o0pa3oBaTe/bHbIE pecypchl
e padoThbI padoThbI
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
) B3anmHoe pacnonoxeHue npsiMbIX B 6 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U INIOCKOCTEHN B g https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE
4 HepHeHI[I/II\(’y.HHpHOCTB MpsAMBIX U 25 1 https://resh.edu.ru/subject/17/10/
IUIOCKOCTEH B MPOCTPaHCTBE
Vbl U paccTOsHUS 16 1 https://resh.edu.ru/subject/17/10/
MHororpaHHuKu 7 | https://resh.edu.ru/subject/17/10/
Bexkrtopsl B ipocTpaHcTBe 12 https://resh.edu.ru/subject/17/10/
2 [ToBTOpEHME, 0606HI€HI:IG u 5 5 https://resh.edu.ru/subject/17/10/
CUCTEMAaTH3alHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB ITO 102 6 0
[MPOT'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KIIACC

HaunMenoBanue pa3ieioB U TeM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM(ppPOBbIE)

Ne i/ Kontpoasnsl | IlpakTHueckue
NMPOrpamMMmsblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
e padoThbI padoThbI
1 AHanuTudeckas TeOMeTpUs 15 1 https://resh.edu.ru/subject/17/11/
) [ToBTOpEHHE, O606HIGHIiIe u 15 i https://resh.edu.ru/subject/17/11/
cHUCTEeMaTH3aIus 3HAaHUH
3 O0BEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tena Bpaienus 24 1 https://resh.edu.ru/subject/17/11/
5 [Tnomaau MoBEPXHOCTU U OOBEMBI 9 | https://resh.edu.ru/subject/17/11/
KPYTJBIX TET
6 JIBmkeHUs 5 1 https://resh.edu.ru/subject/17/11/
. [ToBTOpeHwue, 0606meHIfe u 17 5 https://resh.edu.ru/subject/17/11/
cHUCTeMaTH3aIus 3HAaHUN
OBUIEE KOJIMYECTBO YACOB I10 102 2 0

[NPOTPAMME



https://resh.edu.ru/subject/17/11/




IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KoanuecTBO yacos
Ne Hara DJIeKTpOHHbIe U (ppoBbIE
n/n Tenma ypoka Beero Kontpoaeupie | - Tpakrieckn u3ydeHusi | odpa3oBaTe/ibHbIE PecypChl
padoThbI e padoThbI
OcHOBHBIE TIpaBUIIA 1 men
M300pakeHHs Ha pPUCYHKE CeHTAOps https://resh.edu.ru/subject/17/10/
1 ILJIOCKOCTH, apaJUIEIbHbIX 1
HPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTHs cTepeoMeTpun: TOUKa, 1 nen
npsMast, II0CKOCTh, CeHTSIOPsI
npocTpaHcTBO. OCHOBHBIE
2 IIpaBWJia U300pakKeHMsI Ha 1
PUCYHKE IIJIOCKOCTH,
napauieIbHbIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[TonsTus: nepecexkarouyecs
3 MJIOCKOCTH, TEePECeKarouecs 1 1 ven
npsiMasi U II0CKOCTb; CEHTAOPS
MOJIYTIPOCTPAHCTBO
[TonsTus: nepecekaromumecs 2 Hen https://lesson.edu.ru/02.3/10
4 IUIOCKOCTH, IIEPECEKAOIIUECS 1 CEHTAOps
npsiMas U MI0CKOCTh;
MOJTYTPOCTPAHCTBO
5 MHoOrorpaHHuKH, U300paKeHHE 1 2 Hen https://lesson.edu.ru/02.3/10
MPOCTENIINX CCHTAOPs



https://resh.edu.ru/subject/17/10/

IIPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMIHNX O0BHEKTOB

MHororpaHHuKu, U300paKeHNe 2 Hen https://lesson.edu.ru/02.3/10
6 POCTENIINX CeHTSOPsI
MIPOCTPAHCTBEHHBIX (HUTYP,
HECYIIECTBYIOIUX 00BEKTOB
7 AKCHOMEI CTEPEOMETPHH H 3 Hen https://lesson.edu.ru/02.3/10
IIEPBBIE CIEACTBUS U3 HUX CeHTA0PA
2 AKCHOMBI CTEPEOMETPHUH U 3 Hen https://lesson.edu.ru/02.3/10
IIEPBBIC CIEACTBUS U3 HUX CEHTSIOpsI
AKCHOMBI CTEPEOMETPHUH U 3 "en https://lesson.edu.ru/02.3/10
IIEPBBIE CIEACTBUS U3 HUX. CEHTAOPsI
9 CriocoObI 3a1aHusI IPSIMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U
IIJIOCKOCTEN
N3o0pakeHue ceueHuit 4 Hen https://lesson.edu.ru/02.3/10
MUpPaMU/Ibl, KyOa U IPU3MBI, CeHTAOps
KOTOpBIE IPOXOJAT YEPE3 UX
10 pébpa. M3obpakenue
IepeceyYeHus NOJIyYCHHBIX
IJI0cKocTel. PackpammuBanue
IIOCTPOEHHBIX CEUCHUN Pa3HbIMU
[IBETaMH
11 N3o6paxenune ceueHmnit 4 gen https://lesson.edu.ru/02.3/10
MUPaMUJIBL, KyOa U IPU3MBIL, CEHTAOPsI

KOTOPBIC MPOXOISAT Yepe3 UxX
pEbpa. N3o0paxkenue
NICPCCCUCHU S MOJYUCHHBIX




iockocTeil. PackparBanue
MMOCTPOECHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

12

N3obpaxeHue ceueHmit
MUpPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE MIPOXOIAT Yepe3 ux
pébpa. NzobpaxkeHue
nepeceyeH sl MOTyYeHHbBIX
IJI0CKOCTeH. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HBIMU
[BETaMU

4 men
CEHTAOPS

https://lesson.edu.ru/02.3/10

13

N3obpaxenue ceueHmit
nUpamMu/bl, Ky0a U IpU3MBlI,
KOTOPBIE TTPOXOAAT Uepe3 Uux
p&opa. Mzo0pakenue
MepecevyeHus MOTyYCHHBIX
mIockocren. PackpamvBanue
MIOCTPOEHHBIX CEUCHUN Pa3HbIMHU
LBETaMU

1 Hexn
OKTAOps

https://lesson.edu.ru/02.3/10

14

Merton cnenoB uisi TOCTPOCHUS
CEYECHUN

1 Hen
OKTA0ps

https://lesson.edu.ru/02.3/10

15

Merton cneoB it MOCTPOCHUS
ceuenmii. CBoiicTBa
IIepeCeYeHU N IPSIMBIX U
IUIOCKOCTEH

1 Hen
OKTA0ps

https://lesson.edu.ru/02.3/10

16

Merton cneoB AJis MOCTPOSHUS
ceuenuii. CBoiicTBa
IIepECEYCHUN NPSIMBIX U
IJIOCKOCTEH

2 Hex
OKTSIOps

https://lesson.edu.ru/02.3/10




17

[MocTpoenue ceveHuii B
nupamMu/ie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX Y€PTEKEH U 3aIHCh
1aroB MOCTPOCHUS

2 Hex
OKTSIOps

https://lesson.edu.ru/02.3/10

18

[Toctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTeKel U 3aIUCh
IIaroB MOCTPOEHUS

2 Hex
OKTA0ps

https://lesson.edu.ru/02.3/10

19

[Toctpoenune ceuenuii B
nupamujie, Kyoe no Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX qepTe>1<e171 U 3aII1UCh
IaroB MOCTPOCHUS

3 Hen
OKTSIOps

https://lesson.edu.ru/02.3/10

20

[TocTpoenune ceuenuii B
nupamMuie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX tIepTe)I(CI\/'I " 3aIl1UCh
IIarOB TOCTPOCHHUS

3 Hen
OKTSIOpst

21

[ToBTOpEHME TUIAHUMETPHH:
Teopema 0 TpONOPLUHOHAIBHBIX
otpeskax. [logooue
TPEyroJbHUKOB

3 Hen
OKTSAOPSI

22

IToBTOpEHUE TUIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEYCHUAX HA BBIHOCHBIX
yeprexax. Mcropus pazsurus
IUIAHUMETPUH U CTEPEOMETPUH

4 Hen
OKTSIOpst



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

23

KonTpoasnas padora
""AKCHOMBI CTEPEOMETPHH.
Ceuenusn"

4 Hen
OKTSIOps

24

BzaumHoe pacnionoxxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroniyecs npsiMsle.
[Ipu3Haky ckpenmBaromuxcs
npsMbIx. [lapamiensHele
IIpsIMBIE B IPOCTPAHCTBE

4 men
OKTSIOps

25

Teopema o CylIeCTBOBAHUH U
€IMHCTBEHHOCTHU MPSAMOM
NapajuieJIbHON TaHHOU IIPSIMOi,
MPOXOSAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIIICH Ha
JTaHHOU npsimoil. Jlemma o
repeceYeHNH mapajiyieIbHBIX
IPSIMBIX MJIOCKOCTBIO

2 Hex
HOSIOpst

26

[TapanienbHOCTh TpeX MPSIMBbIX.
Teopema 0 TpEX mapamieabHbIX
npsiMbIX. Teopema o
CKPCIIUBAIOIINXCA IMTPAMBIX

2 Hex
HOSIOps

27

[TapannensHoE
npoekTupoBanue. OCHOBHBIE
CBOICTBA MAPAIJIETBHOTO
npoekTupoBaHus. 3o00pakenne
pasHbIX GUTYpP B apaJUICILHOM
POEKIUU

2 Hex
HOSIOps

https://lesson.edu.ru/02.3/10

28

[enTpanbHas npoekus. YTomi ¢
COHAINpaBJICHHBIMU CTOPOHAMM.

3 Hen
HOSIOpS

https://lesson.edu.ru/02.3/10




Yroa Mexay npsiMbIMU

29

3ajgaun Ha OKAa3aTeIbCTBO U
HCCIIEAOBAaHUE, CBA3AHHBIC C
PacIOIOKEHHUEM TIPSIMBIX B
MIPOCTPAHCTBE

3 Hen
HOSIOps

https://lesson.edu.ru/02.3/10

30

[lonsATHA: MapamIeIbHOCTD
IIPSIMOM U TUNIOCKOCTH B
npocrpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH NPSIMOU 1
iockocTH. CBolicTBa
napajuieIbHOCTH MPSMON U
IUIOCKOCTH

3 Hen
HOSIOps

https://lesson.edu.ru/02.3/10

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHE U JJOKA3aTeNIbCTBO,
CBSI3aHHBIE C M1APAJUIEIIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

4 men
HOSIOps

https://lesson.edu.ru/02.3/10

32

[Toctpoenue ceuenus,
IPOXOJSAIIETo Yepe3 JaHHYIO
OpsIMYIO Ha YepTEexKE U

MapajuieIbHOTO APYTrOM MPSMOM.

Pacuét oTHOIIEHUN

4 Hen
HOSIOps

33

[MapannensHas TpoeKuus,
IMPUMCHCHUEC IJIA TOCTPOCHUA
ceueHuii Kkyoa u
napayenenuneaa. CBoicTea
Mapauicjicnunca u mpu3Mbl

4 "Hen
HOSIOpS

https://lesson.edu.ru/02.3/10

34

HapanneanLIe IIJIOCKOCTH.
HpI/ISHaKI/I napaJlJICJIbHOCTHU

1 Hen
nekaopst




JABYX MIOCKOCTEH

Teopema o0 nmapamieIbHOCTH U 1 "Hex https://lesson.edu.ru/02.3/10
€IUHCTBEHHOCTHU IIJIOCKOCTH, nexabpst
35 MIPOXOJIAIIEH Yepe3 TOUKY, HE
IPUHAIJICKANTYIO JAHHOU
IJIOCKOCTH U CIEACTBUSA U3 HEE
CBoiicTBa mapayyIeIbHBIX 1 Hexn https://lesson.edu.ru/02.3/10
IJIOCKOCTEN: O MapaJuIeIbHOCTH eKadpst
16 MIPSIMBIX TIEPECEUCHUS TIPH
MEePECEUCHUH IBYX
napaJIeIbHBIX INIOCKOCTEN
TpeTheN
CBoiicTBa napayieIbHbIX 2 Hen https://lesson.edu.ru/02.3/10
IJIOCKOCTEH: 00 0Tpe3Kax fexabpst
napayieIbHBIX TPSIMBIX,
37 3aKJIIOYEHHBIX MEKITY
napauieIbHBIMH TJIOCKOCTSMH,
0 MEepEeCEeYEHUH NPSIMO C IByMs
napaieIbHBIMH TIOCKOCTSMHU
33 [ToBTOpEeHuE: TEOpEMa 2 Hen
[Mugaropa Ha MIOCKOCTH neKaOps
39 IToBTOpEHME: TPUTOHOMETPHUS 2 Hen
NPsIMOYTOJIBHOTO TPEYTOJIbHUKA JieKabpst
CgoiicTBa Ky0a u 3 Hen
40 IIPSIMOYTOJIBHOT'O feKadpst
napajenenuneaa
41 Brluncnenue 1yMH OTPE3KOB B 3 Hen
Ky0€e U IPSIMOYTOJIbHOM nexadpst




napauiCJICIuIcac

[lepnenaAUKYISIPHOCTD MIPSAMOMN 1

47 miockoctH. [Ipu3Hak 3 Hen
NEPIECHIUKYJIAPHOCTU IPIMON U nexaops
IJIOCKOCTH
[lepnieH UKy IAPHOCTD NPSIMOM U 4 Hen https://lesson.edu.ru/02.3/10
43 miockocTH. [Ipu3Hak neKaopst
NEPIEHIUKYISPHOCTH IPSIMON U
IIJIOCKOCTH
Teopema 0 CyIlIeCTBOBAHUY U 4 Hen https://lesson.edu.ru/02.3/10
€AMHCTBEHHOCTH MPSIMOH, nexaops
44 IPOXOJSIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYJISIPHON K
IJIOCKOCTH
IImockoctu u 4 wen https://lesson.edu.ru/02.3/10
45 NEPIEHIUKYJIIPHBIE UM IPSIMbIE JeKadpst
B MHOTOTpaHHMKaX
[Inockoctu n 2 Hen https://lesson.edu.ru/02.3/10
46 NEPIEHANKYJISIPHBIE UM IIPSIMBbIE SHBAPS
B MHOTOTpaHHMKaX
[TepnieHauKyIAp U HAKIOHHAS. 2 Hen
47 ITocTpoeHue nepneHauKyIspa AHBAPsA
13 TOYKH Ha IPSIMYIO
[leprieHAMKYSIp ¥ HAKJIOHHAS. 2 Hen
48 [TocTpoenue nepneHANKYIsApa sIHBapst https://lesson.edu.ru/02.3/10
U3 TOYKH Ha IPSIMYIO
49 Teopema o Tpéx 3 Hen




nepreHIuKyapax (mpsamas u STHBapst
obOpaTHas)
Teopema o Tpéx 3 Hen
50 NEePHEHANKYIsIpax (mpsamast u SIHBapst https://lesson.edu.ru/02.3/10
oOpartHas)
51 Yron mexny 3 "Hen
CKpEIIMBAIONINMHUCS TIPSIMBIMU AHBAPA
[Touck neprneHauKyIspHBIX 4 Hen
52 MPAMBIX C TIOMOILIBIO sSHBaps https://lesson.edu.ru/02.3/10
NEPIEHIUKYJIIPHBIX MIIOCKOCTEN
53 OpTtoronaibHoe 4 Hen
IIPOEKTUPOBAHUE AHBAPA
[Toctpoenue ceuenuit kyoa, 4 uen
54 IIPU3MBI, IPABUIIBHON AHBAPA
NUpaMUbl ¢ TOMOILBIO
OpPTOTOHAJILHOM MPOEKINH
[TocTpoenue ceuenuit Kyoa, 5 Hen
55 MIPU3MBI, IPABUIBHOU AHBaps
NUpaMUbl ¢ TOMOILBIO
OPTOTrOHAJIBLHOM MPOEKIINHU
CuMMeTpHs B IPOCTPAHCTBE 5 Hen
56 OTHOCHTEILHO HHOCKOSTH' BT https://lesson.edu.ru/02.3/10
[ImockocTn cummeTpuil B
MHOTOI'PaHHHUKAX
[Ipu3Hak neprnesuKyIspHOCTH 5 Hen
57 MPSIMOU U TNIOCKOCTH KaK SIHBapst
CJIEJICTBUE CUMMETPUU
58 [IpaBunbHBIE MHOTOIPaHHUKH. 1 Hen




Pacu€t paccTostHuii OT TOUKHU 10
IUIOCKOCTH

(heBpans

[IpaBubHbIE MHOTOIPaHHUKH. 1 Hex
59 Pacu€t paccTostHuii OT TOUKHU 10 despans https://lesson.edu.ru/02.3/10
IUIOCKOCTH
Crioco0sbI OMyCTUTh 1 Hen
60 HEPIEHANKYIISPEI: CUMMETPHS, teBpast
CABUT TOYKH I10 ApAJLIIETBHOU
psAMOI
61 CaBur 10 HemapauieIbHON 2 Hen
IPSAMOM, H3MEHEHHE PACCTOSHHUIA teBpaist
KounrposabHasi paGora 2 Hen
o "B3auMHOE PacioJIoKeHHe theBpaist
NPAMBIX U IVIOCKOCTEH B
npocrpancrae'
[loBTOpEHME: Yyroa MexIy 2 Hent
MPSAMBIMHU Ha IJIOCKOCTH, espars
63 TPUTOHOMETPHSI B
IIPOM3BOJIBHOM TPEYTOJIbHUKE,
TEOpeMa KOCUHYCOB
[loBTOpEHME: Yroa MexKIy 3 Hen
64 CKPEIIMBAIOIIMMUCS MPSIMBIMU B espars
IIPOCTPAHCTBE
['eomeTpryeckue METObI 3 Hen
65 BBIYHCIICHUS yTJIa MEXKIY theBpaist
IPSIMBIMU B MHOTOTPAaHHHKAX
66 JIByrpanHsb1i yroy. CBOMCTBO 3 Hen
JIMHEHHBIX YIJIOB JBYTPAHHOIO tenpars




yria

[NeprieHAUKYJIIPHBIC TNIOCKOCTH. 4 Hen

67 CBoiicTBa B3aUMHO despans https://lesson.edu.ru/02.3/10
NEPIEHANKYISIPHBIX TUIOCKOCTEN
[Tpu3Hak nmeprneHIuKyISIPHOCTH 4 uen
IUIOCKOCTEH; TeopeMa 0 IpsIMOii espast

68 MEPECEUCHUS ABYX TIOCKOCTEN https://lesson.edu.ru/02.3/10
MIEPIICHIUKYJISIPHBIX TPEThEH
IJIOCKOCTH
[IpssMOyTONBHBIN 4 Hen
napajulesenunesn; Kyo; teBpaist

69 W3MEpPEHHUsI, CBOUCTBA https://lesson.edu.ru/02.3/10
IPSIMOYTOJIEHOTO
napajuiejenuneaa
Teopema o quaroHayn 1 Hexn

70 MPAMOYTOIBHOTO HapTa https://lesson.edu.ru/02.3/10
napajuIeNIeuIe/1a U CICACTBHIEC
13 Hee
CrepeomeTrpuueckue u 1 Hen

71 HPHITIAILHBIC Sa/ATH, CRASAHHBIC b https://lesson.edu.ru/02.3/10
CO B3aMMHBIM PACTIONIOKECHHEM
IPSIMBIX U TUIOCKOCTH
[ToBTOpEHME: CKpEIIUBAIOIIUECS 1 nen

72 MPAMBIC, TIAPATICILHPIC HapT https://lesson.edu.ru/02.3/10
TUTOCKOCTH B CTaHAAPTHBIX
MHOTOTpaHHHUKaX

73 [Tapa mapannenbHbIX 2 Hexn https://lesson.edu.ru/02.3/10
IIOCKOCTEH Ha Mapra




CKPEIIHUBAIOIINUXCS MPSMBIX,
paccTosIHUE MEXTY
CKPEIIHBAIOIINMUCS IPSIMBIMU B
IPOCTBIX CUTYyAIHIX

Paccrositnue ot Touku 10 2 Hen

74 MIJIOCKOCTH, PACCTOSHUE OT MapTta
MPSIMOM 10 MIJIOCKOCTH
Brruucnenue pacctossHuN 2 Hen
MEXKIY CKPELUIUBAIOIIMUCS MapTa

75 MPSIMBIMH C TIOMOIIIIO
NEPHEHANKYISIPHON TIIOCKOCTH
Tpéxrpannslii yroi, 3 Hen
HEPaBEHCTBA JJI1 TPEXIPaHHBIX MapTa

76 yrioB. Teopema [Tudaropa, https://lesson.edu.ru/02.3/10
TEOPEMbI KOCUHYCOB U CUHYCOB
JUI TPEXTPAHHOIO yria
DneMeHTHI chepruIecKoil 3 Hen

77 T€OMETPHUHU: I€OAE3UUECKHUE Mapra https://lesson.edu.ru/02.3/10
JUHUY Ha 3emiie

2 KonTtpouabsnas pa6ora " Yrisl 3 Hen

! U paccTrosiHus" Mapra
CucreMaru3zanusi 3HaHUU 1 Hen

79 "MHOrorpaHHuK U €ro anpens https://lesson.edu.ru/02.3/10
3JIEMEHTHI"

20 [Tupamuaa. Bunasl nupamui. 1 Hen
[TpaBunbpHag nupamuga ampeir
[pu3sma. [Ipsimast 1 HaKJIIOHHAS 1 Hen

81 https://lesson.edu.ru/02.3/10
npu3Msbl. [IpaBunbHas npusma ampeIa




[TpsimMol mapannenenune,

2 Hen

82 MPSIMOYTOJIBHBIN anpes https://lesson.edu.ru/02.3/10
napasuieNienumnesn, Kyo
Boinykiible MHOTOTPaHHUKH. 2 Hen
83 y . p https://lesson.edu.ru/02.3/10
Teopema Ditnepa ampens
Bprinykiibie MHOTOTpaHHUKH. 2 Hen
Teopema Ditnepa. [IpaBunbHbIC ampesns
84 p P p https://lesson.edu.ru/02.3/10
Y TIOJTyIIPaBUJIbHBIC
MHOTOTPaHHUKH
25 KonTtposbnas padora 3 Hen
"MHororpanHukn" anpess
[TonsTHe BeKTOpa HA MIIOCKOCTH 3 Hen
86 p https://lesson.edu.ru/02.3/10
1 B IPOCTPAHCTBE alpeit
3 Hen
87 CyMMa BEKTOpOB https://lesson.edu.ru/02.3/10
amnpels
4 "Hen
88 Pa3HocTh BEKTOpPOB
arnpers
4 "Hen
89 [IpaBuio nmapasienenumnena
amnpens
4 "en
90 YMHOXEHUE BEKTOpa Ha YUCJIIO
arpesnst
Paznosxenue BekTopa 1o 6asucy 1 Hex mas
91 TPEX BEKTOPOB, HE JISKAILUX B
OJIHOM MJIOCKOCTH
92 CkansipHoe pou3BeJIeHUE 1 Hen mas
93 Brruucnenue yria mexuay 1 Hen Mast
BEKTOPaMHU B MIPOCTPAHCTBE
94 [Ipocreiimue 3agaum ¢ 2 Hen Mast




BCKTOpaMH

95 [Ipocreiimue 3agaum ¢ 1 2 Hen Mast
BEKTOpaMu
96 [Ipocreiimue 3agayu ¢ 1 2 Hen Mast
BEKTOpaMHU
97 [Ipocreiimue 3agayu ¢ 1 3 Hex Mast
BEKTOpaMHU
O00011IeHNE U CUCTEMAaTU3ALIUS 3 "Hex mas
98 3HAHUHU 110 TEME 1
«MHOTOTpaHHUKI
O00011eHNEe U CHUCTEMAaTU3AIIHS 3 Hex Mas
99 3HaHuH 110 TeMe «CedyeHus 1
MHOTOTPaHHHUKOB
100 HUToroBasi KOHTPOJILHASA 1 4 Hen Mad
padora
101 HUToroBasi KOHTPOJILHASA 1 4 "Hen Mas
padora
O000I11IeHNE U CUCTEMATHU3ALIUS 4 Hen Mas
102 3HAHUH 110 TEME « YTIIBI 1 1
paccTosTHUS»
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

Koan4yecTBo 4acoB

Ne Hara DJIeKTpPOHHbIe U (ppoBbIE
Tema ypoka Konrtpoiasbusbie | IIpakTnyecku
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIEC peCypchl
padoTbI e padoThlI
IToBTOpEHME TEMBI 1 nen
1 "Koopaunatsl BeKTOpa Ha 1 CEHTSIOps
IJIOCKOCTH U B MPOCTpAaHCTBE"
) [ToBTOpenne Temsl "CkansspHOe | 1 Hen
MIPOU3BEJICHNE BEKTOPOB" CeHTAOPs
[ToBTOpEHME TEMBI
" 1 men
3 Brruucnenue yria mexuy 1
" CEeHTSIOps
BEKTOPAMH B IIPOCTPAHCTBE
[ToBTOpeHue Tembl "Y paBHEHHE 2 Hen
4 IpAMOI, IPOXOAAIIEi uepes 1 CEHTAOPS
JIBE€ TOYKH"
YpaBHEHHE IIIOCKOCTH 2 Hen
P ’ 6 https://resh.edu.ru/subject/17/11/
5 HOPMaJib, YPABHEHHUE TUIOCKOCTH 1 CCHTAOPA
B OTpe3Kax
YpaBHEHHE IUIOCKOCTH, 2 Hen
6 HOPMaJb, YPABHEHUE TUIOCKOCTH 1 CEHTSOPs
B OTpE3Kax
3 Hen https://resh.edu.ru/subject/17/11/
7 BekropHoe npousBeaeHue 1
CEeHTSIOps
2 JIunelinble HEpaBEHCTBA, 1 3 Hen https://resh.edu.ru/subject/17/11/
JMHEHHOE MpOorpaMMHUpPOBaHUE CEeHTSIOPsI
9 JIunelinble HEpPAaBEHCTBA, 1 3 Hen
JIMHEHHOE IPOrpaMMHUPOBAHUE CeHTAOps



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

AHanutndeckne MCTOBI

4 gen

https://resh.edu.ru/subject/17/11/

10 pacuéra yriia Mexay npsiMbIMU CCHTSOPS
B MHOT'OTPaHHUKAX
AHaAIINTUYECKHE METO/BI 4 Hen
1 pacuéra yria Mexay CEHTAOPs
IUIOCKOCTSIMU B
MHOTOTPaHHHKAX
1 dopmya paccTOSIHUSA OT TOUKH 4 Hen https://resh.edu.ru/subject/17/11/
JI0 TNIOCKOCTH B KOOpAMHATaX CEHTAOps
13 Haxoxnenue pacctostHuii OT 1 Hen https://resh.edu.ru/subject/17/11/
TOYKH JI0 TIOCKOCTH B Ky0e OKTAOPSI
Haxoxnenue pacctossHui OT 1 Hen
14 TOUKHM JI0 INIOCKOCTH B OKTSAOPsI
MpaBUJILHOM MUpaMuie
KonTpoJasnasi pabora 1 Hen
15 " AHAJIUTHYECKAS OKTSIOps
reomerpus'
16 CedeHuss MHOTOIPAHHUKOB: 2 Hen https://resh.edu.ru/subject/17/11/
CTaHJapTHbIE MHOTOI'PAHHUKHU OKTSIOpst
17 CedeHuss MHOTOIPAHHUKOB: 2 Hen https://resh.edu.ru/subject/17/11/
METO]I CJICOB OKTSIOpst
CeueHust MHOTOTPAaHHUKOB: 2 Hex
18 CTaHJapTHBIE IIOCKOCTH, OKTSIOpst
NepeceUyeHUs MPSIMBIX U
IJIOCKOCTEN
[lapannensHblie npsMble U 3 Hen .
https://resh.edu.ru/subject/17/11/
19 IJIOCKOCTH: MapaJuIesIbHbIE OKTAOPsI

CCUCHUA



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

Hap AJJICIIBHBIC IIPSMBIC U

3 Hen

20 TIIIOCKOCTH: PAcuéT OTHOIIEHMH OKTSOPsI
[TapamrenpHble npsMbIE U 3 Hen
21 IJIOCKOCTH: YIJIBI MEXIY OKTAAOPst
CKPEIINBAIOIIUMUCS IPSIMBIMU
[lepnenauKyIsipHBIC TIPSIMBIC U 4 Hen
HVIOCKOCTI: CTATAAPTHRIC TapHT OKT0p https://resh.edu.ru/subject/17/11/
22 NEPIEHANKYISIPHBIX
IJIOCKOCTEN M MPSIMBIX,
CUMMETPUU MHOTOTPAHHUKOB
Hepneraukynipibic IpAMeIe i 4 nea https://resh.edu.ru/subject/17/11/
23 TJIOCKOCTH: TEOpPEMA O TPEX OKTSOPsI
NepPHEHANKYIISIpax
[lepnenauKysipHbIE TPSIMBIE U 4 Hen
24 IUIOCKOCTH: BBIYHUCIICHUS JJINH B OKTAOPst
MHOTOI'PaHHHUKAX
[ToBTOpEHME: MITOMAAN
25 MHOTOYTOJTBHUKOB, ()OPMYJIBI 2 Hen
JUTSL TIJIOIIAICH, COOOpaKeHHs HOSIOpst
noxoous
[ToBTOpEHME: MIOMAAN 2 Hen
26 MHOTOYTOJIbHUKOB, ()OPMYJIBI HOSOPs
JUISL TUTOILA/IeH, COOOpaXKeHus
nmoxoous
[ToBTOpEHME: TIIOIIAAN 2 Hen
27 MHOTOYTOJIBHUKOB, (DOpPMYIIBI HOSIOPsL

JUTS TUTOIIA/IeH, COOOpakeHus
nmonoous
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IInomannu ceyenut

3 Hen

78 MHororpaHHHvKOB: IO A HOAOPst
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUS MO00Us
IInomanu ceueHuit 3 Hen
29 MHOFOFp&HHH}(OBZ IJIoI A HOAOPst
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKEHUS MTO00US
KonTpoasnasi pabora 3 Hen
30 "TloBTOpEeHue: HOSIOpsI
MHOTOTPAHHUKH, CeYeHUsI
MHOTOrpAHHMKOB''
O0bEM Tema. O0beM 4 uen https://resh.edu.ru/subject/17/11/
31 IIPSIMOYTOJIBHOTO HOAOPs
napajiesenumneaa
3anauu 00 yABOEHHH Ky0a, O 4 ven https://resh.edu.ru/subject/17/11/
32 KBapaType Kyba; 0 TPHCEKIMH HOSOPSI
yria
CrepeoMeTpuueckue 3aaauu, 4 wen
CBSI3aHHBIE C 00BEMOM HOSIOpst
33 IPSIMOYTOJIBHOTO
napajiejaenumneaa
[Tpuxnagueie 3a1a4H, 1 men
34 CBSI3aHHBIE C BHIYUCIICHUEM AeKadpst
00BEMa MPSIMOYTOIBEHOTO
napa’suieNenumneia
35 O6BEM MpAMOi TIPH3MBI 1 Hex https://resh.edu.ru/subject/17/11/

JeKaopst
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CTepeOMeTpI/IquKI/IC 3ajJa4u,

1 Hen

36 CBSI3aHHBIC C BBIUMCICHUEM AeKadpst
00BEMOB MPSAMOM TPUMBI
[TpukmagHbIe 3a1a9H, 2 Hen
37 CBS3aHHbBIE C 00BEMOM MPAMOIL zeKabpst
MIPU3MBI
Brranciaenne 00bEMOB Tel ¢ 2 men
13 MOMOIIIBIO OTPEEIEHHOTO eKadpst https://resh.edu.ru/subject/17/11/
uHTerpana. O6bEM HaKJIOHHOM
MIPU3MBI
Brrauciaenue 00EMOB Te C 2 men ,
. https://resh.edu.ru/subject/17/11/
39 TIOMOIIBIO ONPEETEHHOTO JeKadpst
uHTerpana. O0bEM nupamusl
®dopmyna 00bEMa MUPaAMUIBIL. 3 Hen
40 OTtHomeHne 00bEMOB TUPAMU]T nexadps
¢ 00LIUM yTIIOM
®dopmyrna 00bEMaA TUPAMUIBI. 3 Hen
41 OTtHoleHNe 00bEMOB TUPAMU]T nexabpst
¢ O0IIMM yTTIOM
CrepeomeTpuyecKHe 3a1a4u,
v 3 Hen
42 CBSI3aHHBIE C 00BEMaMU
. nexaops
HAKJIOHHOM MPU3MBI
CrepeomMeTpriecKue 3a/1a4u, 4 wen
43 CBSI3aHHBIC C 00BEMAMU Aexabpst
TTUPAMU/TBI
[MpuknaaHbIe 3a7a49u 10 TEME 4 Hen
44 "O0BEMBI TEN", CBI3aHHEIE C fexabpst

00BEMOM HAKJIOHHOM TPU3MBbI
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HpI/IKJ'IaI[HLIe 3aJa4iu I10 TEMC

4 gen

45 "OOBEMBI Ten", CBSI3aHHBIE C fexabpst

00BEMOM MTUPAMHU/IBI

Hpumeneriie 005EMOB. 2 nea https://resh.edu.ru/subject/17/11/
46 Brrunciienne paccTosiHus 10 STHBaps

IUIOCKOCTH
47 KonTpoasnasi pabora 2 Hen

"O0BbEéM MHOrOrpaHHuKa' STHBAPS

Hunuuapuueckas HOBEPXHOCTD, 2 Hen https://resh.edu.ru/subject/17/11/
48 00pa3ymoIue MUIHHIPUIECKON SHBAPs

MOBEPXHOCTHU

Humnap. [psamoii kpyroBou 3 nen https://resh.edu.ru/subject/17/11/
49 umuaAp. [nomans STHBapS

MOBEPXHOCTU HUIUHAPA

Konunueckas moBepXHOCTb, 3 Hen https://resh.edu.ru/subject/17/11/
50 o0pa3yroire KOHUIeCKOn AHBAPsA

noBepxHocTu. Konyc

CedeHue KOHyca MIOCKOCTHIO, 3 Hen https://resh.edu.ru/subject/17/11/
51 napajuieIbHOM MIIOCKOCTH SIHBapst

OCHOBaHUS

Y ceu€HHbIi KOHYC. 4 nen https://resh.edu.ru/subject/17/11/
52 N300pakeHne KOHYCOB U sIHBapst

YCE€UEHHBIX KOHYCOB

[Tnomans 60KOBOMA 4 Hen https://resh.edu.ru/subject/17/11/
53 ITOBEPXHOCTH U TIOJHON AHBapA

MOBEPXHOCTU KOHYyCa
54 [Tnomans 60koBOM 4 uen

ITOBEPXHOCTH U TIOJHOHN AHBAps
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IMOBCPXHOCTHU KOHYCa

CrepeoMeTrpHuueckre 3aJauu Ha 5 Hen
55 JOKa3aTEJIbCTBO U BBIYUCIICHUE, SIHBaps
MMOCTPOEHUEM CEUCHU U
WINHIpPA, KOHYyCa
CrepeoMeTrpuueckue 3aJauu Ha 5 Hen
6 JOKa3aTEJILCTBO U BBIYUCIICHUE, SIHBaps
> IIOCTPOEHUEM CEYEHUN
WINH]pPA, KOHYyCa
[Tpuxnanuele 3a1a4u, 5 Hen
37 CBSI3aHHBIE C UINHIPOM sSTHBaps
53 [IpuknagHeie 3aqauu, 1 Hen
CBSI3aHHBIE C UINHIAPOM despais
59 Céepa u map 1 Hen https://resh.edu.ru/subject/17/11/
(beBpans
[Tepeceuenue cheps! U 1mapa ¢ 1 Hen https://resh.edu.ru/subject/17/11/
60 wIockocThIo0. Kacanue mapa u teBpaist
cdepsl TUNIOCKOCThIO. By u
n300paxKeHue mapa
[Tepeceuenue ceps! U 1mapa ¢ 2 Hen
61 1ockocThro. Kacanue mapa u espast
cdepsl TUIOCKOCThIO. By u
n300pa’keHue mapa
62 Ypasuenue chepsl. [Lnomanp 2 Hen https://resh.edu.ru/subject/17/11/
cdepsl u e€ yactei despais
63 Cimmerprst cbepht 1 mapa 2 Hen https://resh.edu.ru/subject/17/11/
(beBpans
64 CrepeoMeTrpuueckue 3aJauu Ha 3 Hen
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JI0Ka3aTeIbCTBO M BEIYUCIICHUE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOCHHUEM MX CCUCHHI
TUTOCKOCTBIO

(heBpans

CrepeoMeTrpuueckue 3aJauu Ha 3 Hen
JOKa3aTEJIbCTBO U BBIYUCIICHUE, despans
65 CBs3aHHBIE CO Chepol U 1apom,
MOCTPOEHUEM UX CEUECHUU
IJIOCKOCTBIO
66 IIpuknagseie 3aqa4u, 3 Hen
CBsI3aHHBIE CO chepoit U mapoM dbeBpans
[ToBTOpEHUE: OKPYKHOCTDH HA 4 Hent
67 IIJIOCKOCTH, BBIUYUCIICHUS B (espas
OKpPYHOCTH, CTaHJapTHBIE
nooous
63 Paznuynble KOMOMHALINY Tel 4 nen https://resh.edu.ru/subject/17/11/
BpallleHUsI 1 MHOTOTPaHHUKOB teBpaist
69 3anauu o teme "Tena u 4 Hen
MOBEPXHOCTHU BpamieHus" teBpaist
70 3anmauu o teme "Tena u 1 Hen
MOBEPXHOCTHU BpauieHus" MapTa
71 KonTpoasnast padora "Tena 1 Hen
U NI0BEPXHOCTH Bpaienus" MapTa
) O0BéM uHIpa. Teopema 00 1 Hex https://resh.edu.ru/subject/17/11/
! 00BbEME MPSAMOTO HUITUHIPA MapTa
Brruncnenne 00bEMOB TelI € 2 Hent https://resh.edu.ru/subject/17/11/
73 IIOMOUIBIO ONPEIEIIEHHOTO MapTta

uHTerpaia. OobEM KoHyca
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74

[Tnomaay 6OKOBOM M HOJTHOMI
MMOBEPXHOCTH KOHYyCa

2 Hen
Mapra

75

CrepeomeTpuyiecKue 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB IMITMHPA, KOHYCA

2 Hen
Mapra

76

IIpuknagHele 3a1a4u 110 TEME
"O0BEMBI U IJIOLIAAN
noBepxHocrel Ten"

3 Hen
Mapra

77

O06BEéM mapa 1 1apoBoOro
cekropa. Teopema 00 00bEME
mapa. [lnomans chepsr.
CrepeomeTpuyiecKue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHUEM
00BEMOB 11apa, MIApOBOTrO
CerMEHTa U IMapOBOT0 CEKTOpa

3 Hen
Mapra

https://resh.edu.ru/subject/17/11/

78

[TpuknagHbie 3a1a49M 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM M1apa U TUIOMIA B0
chepbl. COOTHOIICHUST MEXKTY
IUIOLIAIMU ITIOBEPXHOCTEN U
00BEMaMH OAOOHBIX TE

3 Hen
Mapra

79

[Tono6OHbIe TENa B
npocTtpaHncTBe. M3MeHnenue
00bEMa Mpu o100 H.
CrepeomeTrpuyeckue 3a/1auu,
CBSI3aHHBIE C BBIYHCICHUEM
00BEMOB TEJ U IUIONIAIeH
IIOBEPXHOCTEN

1 Hen
anpens

https://resh.edu.ru/subject/17/11/

80

KonTpoabnast pabora

1 Hen
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"Il1omaamu NOBEPXHOCTH U anpes
00BbEMBI KPYIJIBIX TeJa"
JIBH>KEHHUs IPOCTPAHCTBA. 1 nen https://resh.edu.ru/subject/17/11/
81 Orobpaxenus. JIBuxeHus 1 ampesns
paBeHcTBO uryp. OOmue
CBOMCTBA IBUKCHUHN
Bune! nBuxeHuMit: 2 Hex https://resh.edu.ru/subject/17/11/
rapajuieIbHbIN IEPEHOC, anpes
82 LEHTpaJIbHAsI CAMMETPHS,
3epKajbHasi CHMMETPHSI,
MOBOPOT BOKPYT MPSIMOM
23 [TpeoOpazoBanHus MOTOOMS. 2 men https://resh.edu.ru/subject/17/11/
[Tpsimast u chepa Ditnepa anpes
24 I'eomeTpuyeckue 3a1auu Ha 2 Hen
HNPUMEHEHUE IBHKECHUS alpesd
25 KonTpoannasi padora 3 Hen
"BekTopbl B IpocTpancrae’ anpeJs
O6o06matomee moBTopenue 11 3 Hen
TIOHATHI U METOJI0B Kypca arpeJr
26 reometrpun 10-11 kmaccos,
CUCTeMaTH3allusl 3HAaHU:
"[TapannenbHOCTh MPSIMBIX U
IUIOCKOCTEN B IpOCTpaHCTBE"
O6o6matomee moBropenue 11
MIOHATHI U METOJI0B Kypca
87 reomerpun 10-11 kmaccos, 3 Hel
amnpels

CUCTEMATH3aLMsl 3HAHUMN:
"Bekropsl B mpocTpaHcTBe"
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88

O6o6maromee moBTopenue 11
MOHATHI U METOJI0B Kypca
reometpun 10—11 kmnaccos,
cucTeMaTH3alys 3HaHU:
"BekTops! B npocTpaHcTe”

4 gen
anpens

89

O6o6matomee moBropenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10-11 kmaccos,
cUCTEeMaTH3alsl 3HaHUMN:
"O6beM MHOrorpaHHuka"

4 Hen
anpens

90

O6o6matomee moBropenue 11
MOHATHI U METOJ0OB Kypca
reomerpun 10-11 knaccos,
cHUCTeMaTH3alrs 3HaHH:
"O6beM MHOTOTpaHHHUKA"

4 men
anpens

91

O6o06matomee moBTopenue 11
MOHATHI U METOJOB Kypca
reomerpun 10-11 kmaccos,
CHCTEeMAaTHU3aIus 3HAHW:
"ILnouiaay MoBEpXHOCTU U
00BEMBI KPYTIBIX TEN"

1 men mast

92

O606maromiee nopropenue 11
MIOHATHI U METOJI0B Kypca
reometpun 10—11 kimaccos,
CUCTEMaTH3alsl 3HaHUMN:
"[Tnomany mOBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

1 Hex mas

93

HNToroBasi KOHTPOJIbLHAsI
paboTta

1 mex mast




94

HTorosast KOHTPOJIbHAS
padora

2 Hen Mas

95

[ToBTOpeHue, 0600IIEHUE U
cHcTeMaTH3aIys 3HaHuH 110
TeMe «OOBEMEBI
MHOTOT'PAHHUKOB U TEI
BpaIlCHUSDY

2 Hen Mas

96

Hcropust pa3Butus
CTEpEOMETPUH KaK HAYKH U €€
pOJIb B pa3BUTHUN COBPEMEHHBIX
WH)KCHEPHBIX 1 KOMITBIOTEPHBIX
TEXHOJIOTUH

2 HeJ Mas

97

Hcropus pa3sutus
CTEpEOMETPUH KaK HAYKU U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

3 Hex mast

98

Hcropus pa3sutus
CTEpEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VWHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

3 Hex mast

99

Hcropus passutus
CTEPEOMETPUH KaK HAYKH U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

3 Hex mast

100

Hcropus passutus
CTEPEOMETPUHU KAK HAYKHU U €€

4 gHex Mas




POJIb B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

101

Uctopus pazsurus
CTEpEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

4 gex Mas

102

Hcropus pa3sutus
CTEpEOMETPUH KaK HAYKU U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

4 gen Mas

OBILIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePSIEMOr0 .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHEro 001ero 0opa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsIMast, IIOCKOCTh
75 [TpuMeHATh aKCHMOMBI CTEPEOMETPUU U CIEACTBHUS M3 HHUX IIPU pEIIECHHH
' reOMETPUIECKUX 3a/1a9
73 OnepupoBaTh TOHATHSAMHU: TAPAUIETBHOCTh UM HEPHEHAUKYISAPHOCTD
' IPSIMBIX U TIOCKOCTEH
74 KnaccudunupoBath B3auMHOE DPACIIONOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAaHCTBE
OnepupoBaTh NMOHATUSAMH: JBYTPaHHBIA Yroj, T'paHM ABYI'PAHHOIO Yyria,
7.5 peOpo BYrpaHHOrO yria, JTUHEWHBIH Yroji JBYTPAaHHOIO YIJa, IpagycHas
Mepa IBYyTpaHHOTO yria
76 OnepupoBaTh MOHATUAMHU: MHOTOIPAHHMK, BBINYKIBIH W HEBBITYKJIbIA
' MHOTOI'paHHHMK, JIEMEHTbI MHOTOTPAHHUKA, TPABUJIBHBIA MHOTOTPAHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MMpamuja, NpU3Ma,
' IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudunupoBarh ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHS IS
7.8 KJ1acCU(pUKauu (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOIPAaHHUKHU, ITPABUIIbHbIE
MHOTOTPaHHHUKH, TIPSIMbIE U HAKIIOHHBIE IPU3MBI, TapalIeIICITUIIC IBI)
7.9 OnepupoBaTh MOHATUSMH: CEKYILasi TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBACHATH NPUHLHUIIBI TOCTPOEHUS] CEYCHUH MHOTOTPAaHHUKOB, UCHOJb3YS
' METOJI CIIC/IOB
Crpouth ce4eHHUsT MHOTOIPDAaHHMKOB METOJIOM CJIEZIOB, BBINOJHSATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (uryp:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HAaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH IO oOpasnam
WIA aJTOPUTMaM, IPHUMEHSS W3BECTHBIC AHAIUTHYECKHE METOMBI IPH
7.12 pEelIeHUH CTaHAAPTHBIX MAaTeMaTMYeCKMX 3aJad Ha  BbIUMCIICHUE
pPacCTOSIHUHA MEXIy IBYMS TOYKAMH, OT TOYKH O TIPSMOW, OT TOUYKHIO
IUIOCKOCTH, MEX]Ty CKPEIIUBAOIIUMUCS MPSMBIMU
7.13 Pemarp 3aaun Ha HaxOXKJEHHE N€OMETPUYECKHX BEJIMYMH IO 00pasiam

WIM QITOPUTMaM, NPHUMEHSS H3BECTHBIE AHAJIUTHUYECKUE METOABI IIpU
pElICHUU CTaHJApPTHBIX MAaTEMaTHYECKUX 3a7ady Ha BBIYKUCIEHUE YIJIOB
MEXIY CKPEIIMBAOLIIMMUCSA MPSMBIMU, MEXIY MNPSIMOHM M IIOCKOCTBIO,




MCXKAY INIOCKOCTAMU, IBYTI'PAHHBIX YIJIOB

Beraucisate 00BEMBI U TIIOMAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMmia) ¢ MpPUMEHEHHEM (OPMYI, BBIYHCIATH COOTHOIIEHHS MEXITY
IUIOIIAASIMU IOBEPXHOCTEH, 00BEMaMU MOAOOHBIX MHOIOIPaHHUKOB
715 OnepupoBaTh MHOHATUSMHU: CHUMMETPHsS B IPOCTPAHCTBE, LIEHTP, OCh HU
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUHU (PUTYPBI
W3BnekaTh, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMALUIO O
7.16 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCyHKaxX
[TpuMmensaTs reomerpudeckue (GakThl A PELICHUS CTEPEOMETPUYECKUX
7.17 3a/1a4, NPEANOJaralollluX HECKOJBKO IIaroB pEIIEHUs, €CIH YCIOBHS
NpUMEHEHHUs 3a1aHbl B IBHOM popme
718 [IpuMmeHATs TpOCTEHIINE MNPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI NP PEILIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [TpuBoANTE HpHUMEpPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B NIpUPOAE U
' YKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHTh MONy4YEeHHbIE 3HAHUS HA NPAKTUKE: aHAJIW3UPOBATh peajbHbIE
CUTYyallUu U NMPUMEHITh U3YUYCHHbIE TIOHATHUS B MPOIECCE MONCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICTUPOBATH pPEajbHbIC
7.20 CUTyallUM Ha A3BIKE T'€OMETPUM, HUCCIEA0BATh IIOCTPOCHHBIE MOJECIHU C
UCIIOJIb30BaHUEM T'€OMETPUYECKUX MOHSATUN U TEOpeM, ammapara ajareopsl,
pemaTh ~ MpakTHUYECKUE  3aJauyd,  CBS3aHHbBIE C  HAXOXKICHHEM
FeOMETPUUECKUX BEJIMYUH
11 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJibTarta
6 I'eomerpus
OnepupoBaTh HOHATHAMM: IMIMHIpPUYECKas MOBEPXHOCTb, 0Opasyrolue
6.1 IWIMHIPUYECKON TIOBEPXHOCTH, IIWIMHAP, KOHMYECKash IOBEPXHOCTD,
o0pasyrolire KOHMYECKOW TOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTh
6.2 PacnioznaBath Tena BpameHus (IWIMHAP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI OTyUEHUS TeJl BpallleHUs
6.4 KnaccudunupoBats B3auMHOE pacioyiokeHne cepbl U IIOCKOCTH
OnepupoBaTh MOHATUSAMU: IAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHUE ILIAPOBOI0O CJIOS, BHICOTA LIAPOBOTO
CJ1051, IAPOBOM CEKTOP
6.6 Bbruucnate 00bEMBI M IIJIOIIAAM  HOBEPXHOCTEH Tesl  BpallleHus,
' TreOMETPUUECKUX TeJI C IPUMEHEHUEM (HopMyJT
6.7 OnepupoBaTh MOHATHSIMHU: MHOTOTPAHHHMK, BIMCAaHHBIN B cdepy u




OTMCAHHBIN OKOJIO cepbl, chepa, BOIUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIeHus

6.8

BBIYUCIATE COOTHOMEHUS MKy IDIOMAISIME IOBEPXHOCTEH U 00BEMaMuU
IMIOAOOHBIX TET

6.9

N3o0pakaTs m3ydaemble (GUTyphl OT PYKH M C NPUMEHEHHEM IIPOCTBIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

BbInosHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB ITPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHUS TeIl
BpaleHUs

6.11

W3Bnekatb, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (GUTrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax

6.12

[TpumensaTy reomerpuueckue (GaxkThl Ui PEHICHUS CTEPEOMETPHUUYECKUX
3a/a4, NPEANONaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
IIPUMEHEHUS 33J]aHbl B IBHON opme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHﬂTB HeﬁCTBHH CIIOKCHUA BGKTOpOB, BBIYUTAHUA BGKTOpOB nu
YMHO)KGHI/U{ BeKTopa Ha 4YucCIio, 06’[)$ICH$[TB, KaKNUMH CBOfICTBElMI/I OHHU
o0JIazaroT

6.15

HpI/IMeHHTB IMMpaBUJIO IapaJuICJICIuIicaa Npu CJI0KCHUNU BEKTOPOB

6.16

OnepupoBaTb NOHATHAMH: JAEKapTOBBI KOOPAMHATHEI B IPOCTPAHCTBE,
BEKTOp, MOYJIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YroJl
MEXIY BEKTOpaMU, CKaJspHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI

6.17

Haxoauts CYMMY BCKTOPOB M IMPOHU3BCACHUC BCKTOpPAa Ha YHCJIO, YIOJ
MCXKAY BEKTOpaMH, CKAJIAPHOE IIPOU3BECACHHE, paCKIaAbIBATh BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,I[aBaTB IJIOCKOCTb YPABHCHUCM B I[CK&pTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTefIHII/Ie FrCOMCTPHUYCCKUC 3aJja4y Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAWMHATHOTO METOJa

6.20

Pemarn 3aJadyyl Ha J0Kas3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIIICHUU U
HaXO0KACHUEC TCOMCECTPUYCCKUX BCIWYUH I10 06pa3uaM UK aJilrOpuTMam,
IMPUMCHSI S HU3BCCTHBIC MCTOABI npu peuIcHun CTaHAApPTHBIX
MaTeMaTHYCCKUX 3aaa4

6.21

[IpuMeHATH HpOCTEHMIIME MPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

HpI/IBOI[I/ITB IIpUMEPBI MATEMATHUYCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAEC U
JKU3HH, pACIIO3HABATH IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHATh MOJydYeHHbIE 3HAHMS HA MPAKTHKE: aHAJU3UPOBATh pealibHbIe
CUTYyaIluu ¥ MPUMECHSTh U3yYCHHBIC TTOHATHUS B MIPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu cHopMyIMpOBaHHON MPOOIEMBI, MOAECITUPOBATH PEAIbHbIC




CUTyalldd Ha S3bIKE TEOMETPUHU, MCCIEN0BATh IMOCTPOCHHBIE MOJETHU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSATUN U TeopeM, almapara ajareopsl,
pemiate  MpaKkTUYEeCKHE  3aJadd,  CBSA3aHHbIE C  HAXOXKJIECHUEM
FeOMETPUUECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
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I'eomeTpus

7.1

OcHoBHblE MOHATHS cTepeoMeTpud. Touka, mpsmMas, IUIOCKOCTb, IHPOCTPAHCTBO.
[TonsTre 06 aKCMOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUHN U
CJIEICTBUS U3 HUX

7.2

B3anmHoe pacnosioxkeHne mpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIUECS, ITAPAIIIETIbHbIE
n  CKpPCIIMBAKOIIUCCA  MPAMBIC. HapaJIJICJIbHOCTB MIpsAMBIX U IIOCKOCTEHl B
MIPOCTPAHCTBE: MapaJUleJIbHbIE NPSAMbIE B NPOCTPAHCTBE, NAPAJUICIBHOCTh TPEX
OpsAMBIX, MTapaJlJICIbHOCTH HpSIMOfI A IUIOCKOCTH. YTIBIC COHaAITpaBJICHHbBIMU
CTOpPOHAMH, yrojl MEXAy IpsMbIMH B IpocTpaHCTBe. [lapasuielbHOCTH IUIOCKOCTEH:
MapajuiedabHbIE TIJIOCKOCTH, CBOMCTBA MapaJUIeNbHbIX IIockocTei. IIpocreitmme
MPOCTPAHCTBEHHBIE (UTYpbl Ha IUIOCKOCTH: TETpa’ap, KyO, MapajuieNienumne],
MOCTPOEHUE CEUYECHUI

7.3

[lepnieHUKYIAPHOCTE MNPAMOM M IUIOCKOCTH: IEPHEHIUKYIISIPHBIC IIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NapajlIeibHbIe U NEPIECHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTH MPSAMOU U INIOCKOCTH, TEOPEMa O IMPSIMOM NEepHEHIUKYIISPHON
IJIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJ MEXKIY MPSIMOU U IUIOCKOCTBIO, IBYTPAHHBIN
yIoJI, INHEMHBIN YroJI JBYTPaHHOIO yria. [leprneHauKyisp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHHE OT MPSAMOM 0 TUIOCKOCTH, IPOEKIHs (GUTyphI HA
IJIOCKOCTh. [lepreHIuKyIpHOCTh INIOCKOCTEN: MPHU3HAK MEPIEHIUKYISIPHOCTH IABYX
mrockocreil. Teopema o TpEX MepreHANKYIsIpax

7.4

IlonsiTMe MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIIIYKIBIE U
HEBBIIIYKJIbIE MHOTOIPDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
pu3Ma, TpaHU U OCHOBAHMS IMPHU3MBI, MpsiMasi M HAKJIOHHAs NPU3MBI, OOKOBas M
IIOJIHAS IOBEPXHOCTh pu3Msl. [lapamienenumnen, NpsMOyTONIbHBIM NapaJLIeIeIUnes U
ero cporcrsa. [Iupammpa: n-yrosbHas NUpamMuaa, IPaHM U OCHOBAHHUE ITHPAMUIBI,
OOKOBasg W MOJHAs TMOBEPXHOCTh MHpPAaMUbl, MpPaBUIbHAS M yCEUEHHAs MUPAMMJIA.
OnemMeHTbl MNpu3Mbl U TUpaMuabl. [IpaBUibHBIE MHOTOTpaHHMKHU: IIOHSTHE
MIPAaBUJIBHOTO MHOTOIPAHHMKA, IIpaBWJIbHAs IMpU3Ma M MPaBWIbHAS NUPAMHIA,
MpaBUJIbHAS TPEYTOJIbHAS MHUPAMHJIA U TIPABWIIBHBIA TeTpadap, Kyo. [IpeacraBnenue o
IIPAaBWIBHBIX MHOTOIPDAaHHUKAaxX: OKTa’ap, HNOACKa’aAp U ukocadapyrue CeueHus
IIPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOUKHU, MPSIMOM, MIOCKOCTH.
OneMeHTbl  CUMMETPUM B  NHpaMUAax, M[apajUiesienunenax,  MpaBUIbHBIX
MHOT'OIPaHHUKAX

7.6

Bbluncienue 35eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriasl. [liomans
OOKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MPU3MBI, IUIOIIA/Ib OCHOBAHUH,




TeopemMa 0 OOKOBOH IMOBEPXHOCTH MpsMO Mpu3MbL. [Tomans 60KOBOH MOBEPXHOCTH U
MOBEPXHOCTH MPABWIFHON NMHPaMUAbI, TEOpeMa O IUIOMAAN yCEUEHHON NMHUPaMUJIBL.
[Tonsatue 06 06béme. OOBEM nMUpaMuIbl, IPU3MBI

7.7

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXY TUIOMIAASIMH TTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEI
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I'eomerpus

6.1

[unuaapuyeckas MOBEPXHOCTh, 00pa3yOIIKe IMIMHIPUYECKON MOBEPXHOCTH, OCh
WIMHIPUYECKON MoBepXHOCTH. LImHap: ocHOBaHUS M OOKOBasl MOBEPXHOCTb,
o0pa3yrolas 1 oCh, TUIOMIAIb OOKOBOH U MOJHOM MOBEPXHOCTH

6.2

Konnueckast noBepXHOCTb, 00pa3yIolie KOHNYECKOH MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOW MoBepXHOCTU. KOHyC: OocHOBaHME W BepuUIMHA, o0Opasylomas U OCh,
Iomaab OOKOBOM M IMOJHOW MOBEPXHOCTU. YCEUEHHBIM KOoHyc: oOpasyrolue U
BBICOTA, OCHOBAHUs M OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: neHrp, paauyc, AMameTp, IJIOMAAb TOBEPXHOCTH cdepbl. B3anmHuoe
pacnosoxkeHue cepsl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IIonaab

cepbl

6.4

N3o00pakenue e BpalieHus: Ha TWIOCKoCTH. Pa3BépTka HUIMHIpa U KOHYCa

6.5

KoMOuHammu ten BpaiieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMIMCAHHBIN OKOJIO
cdepsl, cepa, BOUCAHHAS B MHOTOTPAHHUK, WIIN TEJIO BPAIICHUS

6.6

[TonsitTue 06 06vEMe. OcHOBHBIE CcBOicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJIBHOTO TIapalieNienunena u cieAcTBus u3 He€. O0bEM HMIIMHIpA, KOHYCA.
OO0BEM mapa u rwiomazab chepsbl

6.7

[Tono6ubIie Tena B mpocTpancTBe. COOTHOIICHHUS MEXKIY TUIOIMIAIIMU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TENI

6.8

Ceuenust mwiMHApa (MapajuieibHO U MNEPHEHIUKYISPHO OCH), CEYEHHUs KOHyca
(mapasuieabHOE OCHOBAHMIO U IPOXOALIEe Yepe3 BEPIIMHY ), CEUCHUS 11apa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBe. C0K€HHE U BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. PasnokeHne BEKTOpa MO TPEM HEKOMILJIAaHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaAMHU

6.10

IIpsimoyronbHast cuctema KoopAuHAaT B npocTpaHcTBe. KoopamHaTel BekTopa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkalsipHOe
IIPOU3BE/ICHUE BEKTOPOB. BbruncieHue yriioB MeXIy MNPSMBIMH M IIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUU T€OMETPUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OGPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHNUS K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBepPsIEeMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMBbl CpeJHEro 001ero
TpeOoBaHUs o0pa3oBaHust

Bnanenune MeTogamMu JI0Ka3aTeNbCTB, aJrOPUTMAMU pEIICHUS 3a/ad;
ymMeHue (GOopMyIMpOBaTh M ONEPUPOBATh MOHATHUSAMU: OIpEIEICHUE,
aKcuoma, TEopeMa, CJEICTBHUE, CBOWCTBO, IPU3HAK, J0KAa3aTEJIbCTBO,
paBHOCHIIbHBIE ()OPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTeMaTHYecKOW HHAYKLUY;
IIPOBOJIUTH JI0Ka3aTeNIbHbIE PACCYKIEHUS NPH PELICHUH 3aj]ay, OLIEHUBATh
1 JIOTHYECKYI0  TNPaBWJIBHOCTh  PAcCyXJIEHHWH; yMEHHE OIepUpOBaTh
MOHATUSIMH: MHOXECTBO, ITOJAMHOXKECTBO, OTEpAIlMH HaJ MHOXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT i
OIMCaHMS PeaJbHBIX MPOLECCOB U SIBIICHUHA U MPH PEIICHUH 3ajad, B TOM
qucie U3 IPyTUX y4yeOHBIX MPEIMETOB; YMEHHE ONepUPOBATh NOHATHAMMU:
rpad, cBsa3HBIN rpad, qepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 331aBaTh
U OMMCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMHU; HCIIONb30BaTh rpadpl MpU

peUICHUHU 3a1a1

2 YMeHne omnepupoBaTh MOHATHUSMHU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTEIICHb C IIEJIBIM TI0Ka3aTelIeM, KOPEeHb HATypalbHOW CTEIICHHU, CTEICHD C
palMoOHAILHBIM TTOKA3aTelIeM, CTETICHb C JIEHCTBUTEIBHBIM TIOKA3aTeleM,
nmorapudM UMCIa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIIA,
OCTaTOK IO MOJIYJII0, PallMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXCECTBAa HATypaJIbHBIX, MNCJIbIX, pPAllUOHAJIbHBIX, HeﬁCTBHTCHBHLIX
YHUCEN; yMEHHUE UCIIOIh30BaTh MPU3HAKH JACIIUMOCTH, HANMEHBIITHN 001N
JeNuTeNh W HauMeHbIlee o0Iiee KpaTHoe, airoput™ EBkmmga mpu
pelICHUN 3a4a4, 3HAKOMCTBO C Pas3IMYHbBIMH IMO3MIUOHHBIMHU CHUCTEMaMU
CUMCJICHUS; YMEHHE BBITIOIHATH BRIYUCIICHHE 3HAYCHUN U IPEOOpa3OBaHHUS
BBIPQOKEHUI CO CTENeHsSMU U JorapudmMamu, mpeoOpa3oBaHus IPOOHO-

paloHaJIbHBIX  BBIPAKEHUH; YMEHUE  ONEepUpOBaTh  MOHATHSIMHU:

OCICI0BATCIIBHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccusda, TrcoMCTpHUICCKaAL




nporpeccusi, OECKOHEYHO YOBbIBarollas TIeoMeTpuYeckas Iporpeccus;
YMEHHE 3a/1aBaTh II0CJIEAOBAaTEIIbHOCTH, B TOM YHCIE C IIOMOUIBIO
PEKYPPEHTHBIX (HPOPMyYJI; YMEHHE ONEpUPOBATh MOHATUAMHU: KOMIUIEKCHOE
4HUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOrO ~ 4ucia, ¢opMa  3alUCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M airedpanueckasi); yMeTb
MPOU3BOJIUTH apu(pMETHYECKHE JEHCTBHSA C KOMIUIEKCHBIMHU YHCIIAMH;
IIPUBOIUTH IIPUMEPHI MCII0JIb30BaHMsI KOMIUIEKCHBIX YHCEN; ONEpUPOBATh
NOHATHAMM:  MaTpuia 2x2  u  3X3, omnpeaenuTeNb  MaTpHIbI,

FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSMHU: pallOHAIbHbIE, HpPpPALMOHATIbHBIE,
MOKa3aTelbHbIe, CTENEHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUS ¥ HEPaBEHCTBA, WX CHCTEMBI, YyMEHHE OIEPHPOBATH
MOHSTUSIMH: TOXAECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHUEe, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUI, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpPaBHEHHUS,
HEPaBEHCTBA M CHUCTEMbl C TMOMOUIBIO PA3IUYHBIX NPUEMOB; pelIATh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBl C IapaMeTpoOM; MPUMEHSTH
ypaBHEHUs, HEPABEHCTBA, MX CHCTEMbI Jii PEHICHHS MaTeMaTHYECKUX

3aj71a4 ¥ 3a/1a4 U3 PA3IMIHBIX 00JIaCTel HAYKH U pealbHOU )KU3HU

YMenue omnepupoBaTh HNOHATUAMU: (PYHKUMS, YETHOCTh (YyHKLUH,
NEPUOIMYHOCTh (PYHKIMHM, OTrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (DYyHKIMH, HauOoJblllee M HAaMMEHBIIEE 3HAYCHHS
(GYHKIMU Ha NPOMEXYTKE, HenpepbiBHasE (PYyHKIMS, aCUMOTOTHI rpaduka
¢byHKUMHU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMBICI MPOU3BOAHOM, NEpBOOOpa3zHas, ONpeIeaEHHbIN
MHTErpal; yMEHHE HaxXOAMTh ACHUMITOTHI Tpaduka (QYHKUUH; yMEHHUE
BBIUUCISATh  MPOMU3BOJHBIE CyMMBI, TMPOM3BEICHHUS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GyHKIMK; yMEHHE HAaXOIUTh NPOHM3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIIOJIb30BaTh IPOU3BOJHYIO [UId HCCIEAOBaHMS (DYHKIMH,
HaXOJUTh HaAWOONBIINE W HAaUMEHBIIWE 3HAUYECHUS (YHKIHMI; CTPOUTH
rpad¥Ky MHOTOWIEHOB C HCIOJB30BaHHUEM ammapara MaTeMaTHYeCKOIo
aHalM3a; NPUMEHATHh MPOU3BOAHYIO I HAXOXKICHHMS HaWIy4llIero
pelieHns B NPHUKIAIHBIX, B TOM YHCJIE COLHUAIBHO-3KOHOMHYECKHX U

(U3MYEeCKUX 3aJladax; HAXOJUTh IUIOMAAN M 00bEMBI (HUTyp C MMOMOIIBIO




HUHTCIrpajia; HIPpUBOAWUTL IMPHUMCPbI MATCMATHUYCCKOIO MOACIMPOBAHHA C

noMoIkio i depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATHAMH: Tpapuk GyHKIMH, oOpaTHAs QYHKIHS,
KOMIO3ULUs (pyHKUMM, JMHEeWHas (QyHKUWA, KBaApaTudHas (QYyHKLUS,
panyoHanbHass (QYHKUUS, CTENeHHas (YHKUUS, TPUTOHOMETPHUUECKUE
GyHKIMH, OO0paTHbIE TPUTOHOMETpPHYECKHE (DYHKIIMU, IMOKa3zaTelbHas U
norapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TpapUKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHUs  rpadukoB  (QyHKIHH,
UCMOJb30BaTh Tpa(UKH Uil W3y4EHHUs MPOLECCOB M 3aBUCHUMOCTEH, NMpHU
pelIeHNH 33a4 U3 JIPYTHX YYeOHBIX NPEIMETOB M 3a7ad W3 peabHOM
KHU3HM; BbIpaKaTb (GOpMyJaMHU 3aBHCHUMOCTH MEXIy BEJIWYMHAMU;
UCMOJIb30BaTh CBOMCTBA W Tpaguku (yHKIMI Ui pelleHus ypaBHEHHUH,
HEpPaBEHCTB M 3ajJjauy C IapamMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IINTIOCKOCTHU MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHfI, HEPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, J0JIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/1a4d U3 OOJIACTH YIPABJICHHS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); COCTaBJATH BBIPAXKCHMS, ypaBHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI IO YCIIOBUIO 3aJa4yH, MCCIIEN0BATh IOJYyYEHHOE pELICHUE U
OLIEHUBATh IMPABJONOAOOHOCTh pPE3YJbTATOB, YMEHHE MOJCINPOBATH
peanbHbBle CUTyallud Ha $S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKECHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IIOCTPOCHHBIE ~ MOJEJIIM C  HCIOJb30BAHHMEM  ammapara  anreopsl,

MHTEPIIPETUPOBATH MMOITYUYCHHBIN pe3yabTatT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apu(MeTHYecKoe, MeauaHa,
HanOoJpIlIee ¥ HaMMEHbINIEE 3HAUYEHUS, pa3Max, AUCIEPCHUsi, CTaHAapPTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BIIE€KaTh, MHTEPIPETUPOBATDH
nH(pOpMaIIMIO, MPEICTaBICHHYI0 B TaOIHUIaX, HA AWArpaMMmax, rpadukax,
OTPaXKaIOIyI0 CBOMCTBA pEaJIbHbIX MPOIIECCOB U SIBJICHUM; IPEICTaBIATH
uHbOpMAIIMI0O C TOMOLIbI0 TabMUIl W JAMarpaMM; HCCJIEN0BaTh
CTAaTHUCTUYCCKUE JaHHBIC, B TOM YHUCJIC C MPUMCHCHHEM TpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; IrpapuuecKu MUCCIe0BaTh COBMECTHbIE

HaOJII0IEHNUS C MOMOIIBIO JHAarpaMM pacCeUBaHUs U JTMHEHHON perpeccuu

YMeHHe onepupoBaTh IOHATHAMM: CIyYaWHBIA OIBIT W CIydailHOE
COOBITHE, BEPOSATHOCTb CIYYalHOTO COOBITHSA; YMEHHE BBIYUCIATH

BCPOATHOCTL C HCIIOJIB30BAHUCM rpaq)nqecxnx MCTOHOB; NPUMCHATH




(bOpMyIIBI CIOKEHHS W YMHOXKCHHUSI BEPOSITHOCTEH, (OpPMYIy ITOTHOM
BEpOSATHOCTH, Gopmynny bepHymnn, komOuHaTopHbBIe (aKTHl U (OPMYIIBI,
OLICHWBATh BEPOSATHOCTH pEANTbHBIX COOBITHI; YMEHHE OIEepHUpPOBATH
MOHATUSAMM:  CllyyaiiHas BEJIMYMHA, pACIpelelieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUIaHUE, JHUCIEPCUS M CTaHAAPTHOE OTKIIOHEHHE
CIy4allHOW  BEJIMYHMHBL, (DYHKIMM pacmpeieieHus] W IUIOTHOCTH
PaBHOMEPHOTO, NTOKA3aTeJIbHOTO U HOPMAJILHOTO pacHpeaeseHuil; yMeHne
UCIIONIb30BaTh CBOMCTBA M3YUCHHBIX paclpelesIeHui Ul pelIeHus 3ajad;
3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAHNI;, yMEHHE TIPUBOIUTH IPHUMEPHI TIPOSIBICHHUS 3aKOHA
OONBUIMX 4YHMCET B MPHUPOJIHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEPUPOBATH MOHATUSMHU: COUYETAHWE, TEPECTAHOBKA, YHCIO COUYETAHUH,
YHUCIIO  MEpPeCTaHOBOK, OmHOM  HproTOHa; yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (PaKTBl U PACCYXKACHUS Ul PEIICHHs 33/1a4; OLIEHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETHPOBATH TOITYYECHHBINA pe3yIbTaT

YMenue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA YIJIa, IUIOCKUNA YTroj, ABYTPaHHBII
yroJl, TPEXTPAaHHBIA yroJ, CKpELIMBAIOUIUECS MPSMBIE, TApAJIEIbHOCTh U
NEPIEeHIUKYSIPHOCTh HPSIMBIX W IUIOCKOCTEH, Yrojl MEXIy HpsIMbIMHU,
Yroin MexAy NpsAMOH M IUIOCKOCTBIO, YrOJI MEXAy IUIOCKOCTSAMH,
paccTossHuE OT TOYKM JO IUIOCKOCTH, PAaCCTOSIHUE MEXIY IpPSIMBbIMH,
pacCcTOsHUE MEXAY IUIOCKOCTSMH; YMEHHUE HCIIOJIb30BaTh IIPU PEIICHUU
3aJjauy M3yueHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH;, YMEHHE OIICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYECKUe
MOJEIN C IIOMOUIbK0 TE€OMETPUYECKMX IOHATHH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMU MPAKTUYICCKUC 3aJa9U

10

YMeHne onepupoBaTh MOHATHUSAMH: IUTOMAAb (GUTypsl, 00bEM (UTYDHI,
MHOTOTPaHHMK, MPaBUIbHBIA MHOTOTPAHHUK, CE€YCHHE MHOIOTPaHHMKA,
Ky0, mapaenenunes, Npu3Ma, NHpamMuaa, (GUrypa U TOBEPXHOCTb
BpallleH!s], LUMIMHIpP, KOHYyC, map, chepa, miomane cdepsl, MIOMAIb
MOBEPXHOCTU NHUPAMUbI, MPHU3MBI, KOHycCa, LWIHHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  Mapajulefienune a, MUpPaMHJIbl, TMPU3MbI, LUIUHAPA,
KOHyCa, IIapa, pa3BEPTKAa IOBEPXHOCTH, CEYECHMs KOHyca M LMIUHAPA,
napajuleJIbHble OCH WJIM OCHOBAaHHIO, CEUYEHHE IIapa, IJIOCKOCTb,

Kacaromascs C(l)epbl, HNUWJIMHApPpA, KOHYC4, YMCHHUC CTPOHMTH CCYCHUC




MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTH
BpAIllEHUs, UX CEYEHUS, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHSTHh CBOICTBA T€OMETPUUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMyIMpOBaTh ONpeeNeHUs U3ydyaeMbIX (QUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAX M MpPU3HAKAX TIEOMETpPUUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTh HX; YMEHHE TMPOBOAUTH Kiaccudukanuio Quryp 1o
pa3aMyYHBIM IPU3HAKAM, BBINOIHATH HEOOXOAUMBIE JOMOJHUTEIbHBIE

MMOCTPOCHUA

11

YMeHHue omnepupoBaTh TOHSATHSMH: JIBIDKCHHE B  TPOCTPAHCTBE,
MapajuIeNbHBIA TEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TPOCTPAHCTRBE,
MMOBOPOT, TMpeoOpa3oBaHUE TOMO00WS, TMOA00HBIE (QUTYPBI, YMEHHE
pacmo3HaBaTh paBHbIE U MOAOOHBIE (UTYPHI, B TOM YHUCIE B TPUPO/IE,
HCKYCCTBEC, apXUTCKTYPEC,; UCIIOJIIB30BATh I'COMCTPUUCCKHUEC OTHOLICHUSA ITPH
pellieHUH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEJIMYWHBI ([UIMHA, YTOJI,
ionab, 00bEM) MpHU PELICHUH 33134 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 pealbHON JKM3HHM, YMCHHE BBIUUCIATH T€OMETPHUCCKUE BEIMYHHBI
(nmvHA, YroJ], IUIOMAAh, OOBEM, IUIOMAL MMOBEPXHOCTH), HCIIONB3YS
HU3YYCHHBIC (bOpMy.HBI U MCTOJbI, B TOM YHCJIIC: INIOINAJb ITOBECPXHOCTHU
nUpaMubl, TPU3MBI, KOHYyca, HWIMHIpA, Miomans cdepsl; o0béM Kybda,
MMpAMOYTOJIBHOI'O  Mapajuiejicliuneaa, IMupamMuabl, I[IPU3MbI, LOUJIWHAPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 0OBbEMOB MOI00HBIX QUTYP
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YMeHue OIICPHUPOBATH MOHATHUAMU: HNPAMOYIOJIbHAd CUCTEMaA KOOpAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3IoKEHUE BCEKTOpa II0 633H0y,
CKaJIIpHOC TIIPOU3BCACHUEC, BCKTOPHOC TPOU3SBCACHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHUC HCIIOJIb30BaTH BeKTOpHBIﬁ n KOOp}IHHaTHBIfI METO

JJIA PpCIICHUA T'COMCTPUYICCKUX 3a/1ad U 3aia4 JPYTrux y‘le6HLIX npeaAMETOB
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YMmenue BLIGI/IpaTL HO,Z[XOI[}IH_IPII‘;I MCTOJ IJId pCIICHUS 3aa4U, IOHUMAaHUC
3HAYUMOCTH MATCMATUKH B H3YYCHHU IIPUPOAHBIX H O6HICCTB€HHI>IX
mponeccoB u HBHCHHI}'I; YMCHHUEC pPACIIO3HABATH IIPOSBIICHUE 3aKOHOB
MAaTE€MaTUuK B UCKYCCTBC, YMCHHUC IMMPUBOAUTL NPUMCPBI MATCMATUICCKUX

OTKPBITUH POCCUUCKON U MUPOBOM MAaTeMaTUYECKON HAyKU




IHEPEYEHD 2JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna u BBIYUCICHUS
1.1 Harypanbsnsle u nensie ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCEI
12 Pammonaneubie  uyncia. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HAaTypaJIbHOW cTeneHu. JelcTBus ¢ apuMEeTUUESCKUMHU
' KOPHSIMU HaTypaJIbHOW CTENEHU
14 Crenenb ¢ 1enbM nokasareneM. CTeneHs ¢ paluoHaIbHBIM MoKa3arenaeM. CBoiicTBa
' CTETICHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypadbHbIC JOrapru(MbI
JlelictButensHble 4YHcia. ApudmeTndeckue omepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 grcnamu. [IpubnmkEHHBIC BEIYUCICHUS, IPABIIIA OKPYTJICHUS, PUKUIKA U OIICHKA
pe3yibpTaTa BEIYMCICHUN
1.8 [IpeoGpaszoBanue BhIpakeHUI
1.9 KommiiekcHbie uncna
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 Lenblie u 1poOHO-paIOHAIBHBIE YPaBHEHHUS
2.2 HppanuonanbHble ypaBHEHUS
23 TpuronomeTpuyeckre ypaBHEHHUs
24 [Toka3zaTenbHBIE U JTOTapHUPMHUUYECKIE YPAaBHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbpHbIC U JOTapUDMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuuecKke HEpaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl TMHEHHBIX ypaBHEHUH. Onpenenurens MaTpULbl




OyHKIMH U TpaQUKH

Oyukuus, cnocoObl 3amanus (yskuuu. [paduk ¢ynkinuu. B3anmao oOpaTHbIe

>l ¢bynkuuu. YérHble u Heu€THble pyHkumU. [leproanueckue GyHkunm
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHU Qynkiun. Hymum QyHKImm.
39 IIpomexxyTku  3HaKomocTtossHcTBa.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumMymMbl 1 MUHUMYMBI (QyHKIUMH. HamGonbpiiee u HauMeHbIee 3HAYCHUE
(YHKIMK Ha IPOMEXYTKE
313 Crenennas ¢QyHKIMS C HaTypajbHBIM WM IIeJIbIM MoOKa3aTteneM. EE cBoiictBa u
‘ rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [NokazarenpHas u norapudmMudeckas QyHKIIHU, X CBOHCTBA U TPaQUKH
3.6 Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkiuid. CBolcTBa  (YHKIMH,
' HENpephIBHBIX Ha OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIIOCOOBI 33aHUS TOCJIE0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. Popmyra CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpumeHeHne NPOU3BOAHON K UCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxxaeHne HauOoJbIIero ¥ HaMMEHBIIEro 3HauYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UuTterpan
5 MHosxecTBa U JIOTHKA
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMU. J{narpamMMel Disiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKa
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble 1 TIIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 mOBepXHOCTH BpaIllEHUsS




7.5

KoopauHats! 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

1. Maremaruka: anreOpa M Hayajga MaTEMaTUYECKOTO aHajau3a, FeOMETPHS.
I'eomerpusi, 10—-11 xmaccer: Yueb. it o0mieoOpa3oBaT. OpTraHU3AIUN:
0a3oBbii U yriyonenusli ypoBHu / JI.C. Atanacsu, B.®. Byry3os, C.b.

Kagomues u ap. — M.: [Ipocsenienue, 2020.

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

1. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reomerpun s 7 — 11
kiaccoB. — M.: Ilpocsemenue, 2019.

2. CM. Caaksn, B.®. byry3oB. M3yuenne reomerpuu B 10 — 11 kmaccax:
Meronuueckue pekoMeHgauuu K yuyeOHuky. Kuura g yuurens. — M.:
IIpocsemenne, 2001.

3. A.IL Kucenes. Dnementapnas reomerpus. — M.: [Ipocsemenune, 1980.

4. b.I'. 3uB. [Iunaktuueckue marepuaybl no reomerpun s 10 kmacca. — M.

[Tpocsemenue, 2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bu6muorexa IIOK https://lesson.edu.ru/catalog/

2. POII — Poccuiickas anexktpoHHas mikosa https://resh.edu.ru/

3. Cucrema OHJIAiH-3aHATHN U TOATOTOBKH K JK3aMeHaMm, oOpa3oBaTebHas

miatpopma «AKmace» https:/ www.yaklass.ru/

4. Omnunaita maTdopMbl 71 MOATOTOBKH K dk3aMeHaM «Pemry OI'Dy», «Pemry

BIIP» https://oge.sdamgia.ru/ https://vpr.sdamgia.ru/

5. Oo6pazoBatenbHas mwiathopma «Yuu-py» https://uchi.ru/



https://uchi.ru/
https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/catalog/

6. becrnatnas nudposas miatdopma st 00ydeHHUsI OCHOBHBIM MIKOJIbHBIM

npeameram «SHnexkc-yueOHuK» https://education.yandex.ru/main/



https://education.yandex.ru/main/
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