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IMNOACHHUTEJIBHASA 3AIINCKA

['eomeTpust SIBISETCS OJTHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus, TaK KaK OOECIEYMBAET BO3MOXKHOCTb H3Y4YEHUS JUCIUILUIMH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH MW IMPEIMETOB T'yMaHHTAPHOI'O IIUKIIA.
[TockonbKy JTOTHYECKOE MBITTUICHHE, (HOPMHUPYEMOE MTPU U3YyUEHUN O0yJaAOIITMMHUCS
MOHSATUMHBIX OCHOB TI'E€OMETPUHU, MNPH JOKA3aTEIbCTBE TEOPEM M IOCTPOEHUU
[EMOYKH JIOTUUECKUX YTBEPKICHUHN MPU PEIICHUN TEOMETPUYECKUX 3a/1ayd, YMEHHUE
BBIJIBUTaTh W ONPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCS MpHU
pEIIeHNH 3a7]a4 €CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ad.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «I'eometpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTUE UHAUBUAYATBHBIX CIOCOOHOCTEHN 00yUaromuXCcsl IpU U3y4YEeHUU
r€OMETPUH, KaK COCTaBJISAIONICH TmpeaMeTHod obnactu «MaremaTtuka U
nHpopMaTHKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKHX T€OMETPUYECKUX 3HAHUM U JCHCTBUHN, CIIEU(PUIHBIX TEOMETPUH,
¥ HEOOXOIUMBIX JIJIsl YCHEIIHOTO MPo¢dheCcCHOHANBHOTO 00pa30BaHusl, CBSI3aHHOTO C
HCIIO0JIb30BAaHUEM MATEMAaTHUKHU.

[IppopuTeTHBIMM 3aJlayaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PACHIUPSIONIMMU U YCUIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBISIFOTCS:

paclIMpeHre NpeICcTaBiICHUs O T€OMETPUU KaK 4YaCTU MHUPOBOW KYJIbTYPHI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OINUCHIBATh U HU3y4aThb
pa3HbI€ SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MOHATHITHOTO almapara no pa3iaeiy
«CtepeoMeTpus» y4eOHOT0 Kypca FeOMETpHUH;

dbopMHupoBaHWEe  yYMEHHMS  BJIAJ€Th  OCHOBHBIMH  TOHSTHUSMHU O
MPOCTPAHCTBEHHBIX (UTypaX M MX OCHOBHBIMH CBOWCTBAMHU, 3HAHUE TEOPEM,
dbopMysl U yYMEHHE UX NPUMEHATh, YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOJUTh
HECTaHJAPTHBIE CTIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHrE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOJACISIX U B PEaTbHOM
MUpE MHOTOTPaHHUKH M Tejla BpalleHUs, KOHCTPYUPOBATh T€OMETPUUECKHE
MOJIENH;

dbopMupoBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOI'O MOCTPOCHUS
MaTeMaTUYeCKUX TEOpuil, (POpMHUPOBAHUE MOHUMAHUS POJU AKCMOMATUKHU MpHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHUE YMEHHS BIAJETh METOJAMM JI0KA3aTEIbCTB M aJIrOPUTMOB
pelIeHUs, yMEHUS UX TPUMEHSITh, MPOBOJIUTH JIOKAa3aTEIbHbBIE PACCYKJICHUS B XO/JI€
pelIeHUs CTEPEOMETPUYECKUX 3a/lad W 3aJay C MPAKTUYECKUM COJEpKaHUEM,
dbopMupoBaHUE TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  IPH



000CHOBAaHUU MAaTeMaTUYECKUX YTBEPKJICHUM U PO aKCUOMATUKHU B MPOBEICHUU
JEYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYalbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEM 00yUaroIIMXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIHCKUX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIMOHAIBHOW TPAaMOTHOCTH, PEJIICBAHTHOW TE€OMETPUU:
YMEHHSI PAclo3HaBaTh MPOSIBIICHHS T€OMETPUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYalUSX U MPHU U3YUYEHUU APYTHUX
y4eOHBIX MPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEaJbHBIX CHUTYallMi, HCCIEI0BAaHUS MOCTPOEHHBIX MOJENEH,
WHTEPIPETAUN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JUHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBisaoTCs:  «[IpsiMble W TMJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUH Ha YIITyOIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COZEp>KaTeIbHBIM JUHHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMUECKMX YMEHHMH  pachpelnensieTcss He  TOJIbKO IO
COJIep>KaTeJIbHbIM JIMHUSIM, HO U 10 rogam o0yuenud. Coaep:kaHnue oOpa3oBaHMs,
COOTBETCTBYIOIIEE TPEIMETHBIM pesyibTaTaM ocBoeHuss denepanpHoil padoueit
IpPOrpaMMbl, paclpeeEHHbIM IO TojaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCaM 00yUaroIuecs
oOpalaquch HEOJHOKpPATHO. OTO  MO3BOJIAET  OPraHHM30BaTh  OBJAJCHHE
FEOMETPUYECKUMU MOHATUSIMU U HABBIKAMH TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0ICHUEM MPHUHIUIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T'€OMETPHUECKUX MPECTABICHUN 00y4arOUIUXCsl, paciupsis U yriyosss
e€, 00pa3ys MpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUU Ha YIiyOJIEHHOM YPOBHE MO3BOJIAET:

co3garb ycnoBus i guddepeHnmanuu  O0yYeHHS, ITOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX IMporpamMM, OOeCHeuuTh YriyOJIEHHOE
U3y4YEHHUE T€OMETPHUH KaK COCTaBJsitolIel yueOHoro npeamera «MaTteMaTukay;

MOATOTOBUTHh OOYYAIOIMIUXCA K TMPOJOKEHUIO H3YUYCHHUS] MaTeMaTHKH C
yu€ToM BbIOOpa Oyayiiel mpodeccuu, oOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podeccuoHaTBFHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B He/IeJNIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMHOE pacnonokeHue IMpsMBIX B IPOCTPAHCTBE: IE€pECEKaroluecs,
napajuielibHble W CKpelluBaromuecss mnpsmble. [IpU3Haku CKpemMBarOIIUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MIPOCTPAHCTBE: MapajlieIbHbIE
NPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MIPAMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE IMPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa MapaJlICIbHOTO MNpOeKTHpoBaHUs. W300paxeHue
buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMH B IIPOCTPAaHCTBE. [lapayyieIbHOCTh TIOCKOCTEN: MapauleIbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeIbHBIX IIJIOCKOCTEHN. [Ipocrenmme
MPOCTPAaHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpadAp, MapaiIeNICIUIIe]I,
MMOCTPOCHUE CEUYCHUU.

[leprieHIUKYJISIPHOCTD NPSIMOM M TUIOCKOCTH: MEPIEHIUKYIJISIPHBIE MPSAMbBIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIEIABHBIE M IEPIECHIUKYISIPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIIEHANKYJISIPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOCKTUPOBAHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM JI0 MIIOCKOCTH, TPOEKIUS (GUTYPBI HA TUIOCKOCTh. [leprneHIuKyIspHOCTh
TUIOCKOCTEMN: MPU3HAK MEPHECHAUKYJISIPHOCTH JABYX IUIOCKOCTEW. Teopema o TpéEx
NEPIEHINKYIISIPAX.

Yrisl B NMPOCTPAHCTBE: yroJl MEXAY NPSIMOM MU IUIOCKOCTBIO, JABYTI'DAHHBIN
YIOJI, JIMHEWHBIM yroJl ABYIPAHHOIO yria. TpEXTpaHHbIl U MHOTOI'PaHHbIE YTJIbI.
CBOIICTBa IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yruia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHU

Buael MHOrOrpaHHHUKOB, pa3BEPTKA MHOrorpaHHuka. IIpusma: Nn-yronbHas
npu3Ma, IpsiMasi U HaKJIIOHHAsl TIPU3MbI, OOKOBAsi M MOJHAsS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsSMOYTOJIbHbBIN NapaJlIeICIUNE]] U €ro cBoiicTBa. KpaTuaiiime
MyTH HAa MNOBEPXHOCTU MHOrorpanHuka. Teopema Oinepa. IIpoctpancTBeHHas
teopema [Tudaropa. [Mupamuaa: n-yronpHas nupaMmua, MpaBUibHAS U yCeUEHHAS
nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHEW NPaBUIBLHOM MUPAMUJIBI.
[IpaBuibHBIE MHOTOTPAHHUKH: MpaBUJIbHAS TpU3Ma U MpaBWIIbHAsA NUPaMUJA,



IpaBUIbHAs TPEYToJIbHAS NUpaMUAa U IPaBUIIbHBIN TETpadp, KyO. IIpencrasienue
O IPaBUJIbHBIX MHOTOI'PAHHUKAX: OKTa3p, JOAECKAdAP U UKOCAIP.

Bbruncnenue 351€MEHTOB MHOTOTPaHHUKOB: pEéOpa, JuaroHajd, YIJbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMONM MPHU3MBI,
II0LIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSAMOM mpu3Msbl. [1nomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpEMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHUM  IPABHJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOIOTPAHHUKE: CHMMETPUS
napajulelIenunea, CUMMETPUS MPABWIBHBIX NPHU3M, CUMMETpUS NIPaBUIBHOU
IIAPAMHUJIBI.

BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE W  IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J€MCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHME BEKTOpA Ha
gucyio. CBOMCTBA CI0KEHUs BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[ToHsaTHEe KOMIUIaHApHBIE BEKTOpBI. [IpuM3HAK KOMIUIaHApHOCTH TPEX BEKTOPOB.
[IpaBuio mapaienenunena. Teopema O Pa3loXKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOI Mexay Bekropamu. CKalsipHOe IPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[ToHsTHS: HWIMHIpPUYECKAss TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTH,
chepuueckass IMOBEPXHOCTb, oOOpasyrolue mnoBepxHocTel. Tema BpalieHwus:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
iockoctu. Pa3BépTka nununapa u konyca. Cummerpus chepsl U mapa.

O0béM. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
NpsSIMOYTOJILHOTO Tapajuienenunena v ciueactsus u3z He€. OObEM mnpsamoil u
HAKJIOHHOM MPU3MBI, IWIKHAPA, TUPaMHUIbl U KoHyca. OOBEM mIapa U HIapoOBOTO
CErMEHTA.

KoMOuHnanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
HWIMHAP, ONHCAHHAs OKoJo wuuiauHapa. Ilepeceuenne cdepbl M mapa c
wiockocThio. Kacanue mapa u cepsl miockoctbio. [loHsATHE MHOrOrpaHHUKA,
OMKCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPaHHUK WU TEJO
BpAICHUS.



[Tnomaas MOBEPXHOCTH IMWIMHAPA, KOHYyCa, TUIOMAAbh chephl U e€¢ dJacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, ILIONMIAJACH IMOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mogobus, romoteTus. Pemienue 3amau Ha
MJIOCKOCTH C UCIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpAIllCHUs: CEUCHUS IIMHAPA
(mapaJyienbHO ¥ MEPHIEHAMKYISIPHO OCH), CEUECHHS KOHyca (mapajieiabHble
OCHOBAHUIO U MPOXOSIIME Yepe3 BEPILIHUHY), CEUCHUS Iapa, METObI TOCTPOCHUS
CEUEHUM: METOJ CIEJ0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpPEHOCa
CEeKyLIEH MIIOCKOCTH.

BekTopbl U KOOPANMHATHI B POCTPAHCTBE

Bexkropsl B mpocTpancTBe. Oniepannu HaJ BEKTOpaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHuda. [IpsMmoyrosibHas cucteMa
KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PasmoxkeHue BekTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBHKeHNsI B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBIWKEHUH. Buasl JBMKEHUN: TapauledbHBIA IEPEHOC,
[EHTpajdbHass CUMMETPHs, 3€pKaJbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNCKOTO OOITIECTBA, MPEACTABICHUE O MATEMaTHIECKUX
OCHOBaX (DYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IPOXKJIAHCKOTO  oOmiecTtBa  (BBIOOPBI,  OMpPOCHI U JIpyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILICHHE K
JTOCTHKECHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOMN IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMM B JPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJICHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIETo;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCy>KIECHUM, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM acleKTaM pPa3iInyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHHE:

chOPMUPOBAHHOCTb YMEHHUS TPUMEHSATH MaTEeMaTUUYECKHWE 3HaHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHUTAHWE, COATAHCUPOBAHHBIA PEXHUM 3aHATHA H
OTJIbIXa, PETyJspHas (u3ndecKass aKTHBHOCThH), (PU3NUECKOe COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03I0POBUTENBHOM €S TENBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
paznmuuHbiM  chepaMm  TPOPECCHOHATBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pean3oBbIBAaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHUI0 U



caMOoOOpa30BaHUI0 HA MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKOW HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTb  JKOJOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIUSHUS
COIMAIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATBLHOMN
Cpeibl, OCO3HaHUE II00aTbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OpUEHTAIIHS
HAa TPUMCHEHHE MAaTeMAaTUYeCKHX 3HAaHWA JUIsl pelieHus 3agad B 00JacTu
OKpYy>Xarolel cpepl, IJIaHUPOBAHHE TMOCTYNKOB M OIEHKA HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKU W OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUE MaTEeMAaTUIECKOU
HAYKHU KakK cepbl UeTOBEUECKOU IeATeTbHOCTH, STANIOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS [IMBWIM3AIMK, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTH4YeCKOU
KyJbTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue aeMcTBUS:

BBISIBJSITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHHH MEXKAY IOHATHAMH, (HOPMYIHUPOBATH
onpeieNIeHUs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa30OBLIBATH  CYXKICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MIPOTHUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKJICHHSAX, IPEaJIaraTb KPUTECPUU JIJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEHN U TPOTHUBOPEUHIA;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbl€ ¥ OT MPOTUBHOTO), BBICTPAUBATh ApTyYMEHTAIIUIO, IPUBOUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BbIOMpATh crnocod pemeHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BRLIOUPATh HAaNOOJIEe MOIXO AN C YIETOM CAMOCTOSTEIIEHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBareibckue 1eMCTBHUA:



UCIIOJb30BaTh BOMPOCHI KAaK HCCIEIO0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MIO3ULIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEOBAaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro 00beKTa, IBJIICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, SIBICHUSIMH, POLECCAMMU;

CaMOCTOSATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
IPOBENEHHOTO  HAOJIONEHUS, HUCCIENOBAaHUS, OLEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIIBUIATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISBJISITH AeUIUTH MHPOpPMAIUHU, JaHHBIX, HEOOXOIUMBIX JJI OTBETa Ha
BOIIPOC U JJI PELICHUS 3a]auH;

BBIOMpPATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh U MHTEPIIPETUPOBATH MHGOPMAIINIO PA3IMYHBIX BUIOB U (hOpM
Ipe/ICTaBIICHNUS,

CTPYKTYpUpOBaTh WH(OpPMAIHIO, MPEJACTABIATh €€ B PAa3IUYHBIX (opmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaJEKHOCTh uHdopmauu o CaMOCTOSITETIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPMHUMATh U () OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HEesIMUA OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS TIO XOJy pEHIeHUus 3ajauyu,
KOMMEHTUPOBATH MOJYyUYECHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXKIaeMON TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyM, BBICKA3bIBaTh HJEH, HAIlleJICHHbIE Ha TIOUCK
pEIIeHUs], COIMOCTABIATh CBOU CYXKACHUS C CYXICHUAMHU APYTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3W4yue U CXOJICTBO MO3UIIUM, B KOPPEKTHOU dopme
(bopMyIIHpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUIEHUS C Y4E€TOM 3ajad
MpEe3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1a4l, BIOUPATh CIIOCOO pElIEHUs C
y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJIETh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB, BIAJACTh
cnoco0amMu CcaMONPOBEPKU, CAMOKOHTPOJSL Ipollecca M pe3ylibTaTa PpEIICHHS
MaTeMaTUYECKOH 3a/1auu;

MpPEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JIAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITh MPUUUHBI
JOCTKEHUS WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JIlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThl mMpU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh IeJIb COBMECTHOMU
JIEATEeIIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW paboThl, pacrpeneisTh
BUJIBI pa0OT, IOrOBapUBATHCS, 00CYKAaTh MPOIIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYNMNOBBIX GopMax paboThl (0OCyXkaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YaCTh Pa0OTHI U KOOPUHUPOBATH
CBOM JICHCTBUS C APYTUMHU Yi€HAMU KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIa/a
B O0mMI TOPOAYKT MO KpUTEPHUsIM, CHOPMYIUPOBAHHBIM  y4YaCTHUKaAMU
B3aUMOJICCTBHUSL.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oO0ydaronuiicss HAy4uTCS:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSMHU CTEPEOMETPUM TIPH
pelIeHrH 3a1a4 U MPOBEICHUU MAaTEeMAaTUUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPHU PEIICHUHU
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MNPSIMON U
MJIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUbl MHOTOTPaHHUKOB (IIpU3Ma,
nupamMua, NpSMOYTOJIbHBIN Mapajuiesenunea, Kyo0);

e KJIacCU(PUIUMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBAHHS IS
KJ1accu(pUKauu;

e CBOOOJIHO ONEpUPOBATH TMOHSTUSMU, CBSI3aHHBIMHM C  CEUYEHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

e BBINOJIHATH napajiesbHOE, HEHTPaJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKE GUTYP HA TNIOCKOCTD, BHITIOIHATH U300paskeHus GUryp Ha
MJI0CKOCTH;

e CTPOUTH CEUYCHHUSI MHOTOTPAHHUKOB PA3TUYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) TJIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTYyD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOHMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TIpHU3Ma,
MMpaMuJia), TCOMETPUUECKUX TeJ C MpUMEHEHUEM (HOPMYII,

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LEHTP,
OCh ¥ TNIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITNOJIHATH JACUCTBUSI HaJl BEKTOPAMH;

e pemarh 3aJadyd Ha JOKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHHH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYHH, TPUMEHSISI U3BECTHBIE METO/IbI IIPU
pElIEHNM MaTEeMaTHUYECKUX 3a/1a4 MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJI0HOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJCKaTh, MPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHSATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
mpoliecce IMOMCKAa  pelieHusT MaTeMaTU4ecKu  cQopMyIHpOBaHHOMN
npoOJieMbl, MOJACIMPOBATh PEAIbHBIC CUTYyallMM Ha SI3bIKE T'€OMETPHU,
UCCJIEeI0BATh MOCTPOEHHBIE MOJEIHN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUM W TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUUYECKUE 3a/lauu,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa Pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca oOyyvaronuiicst Hay4uTCsi:



CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C ILWJIMHIPUYECKO,
KOHUYECKOW U c(hepruyeckord TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
HOJIyYCHHUS;

OIepUpPOBaTh MOHATUAMM, CBA3aHHBIMH C TEJIAMH BPAUICHUS: [IWJIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (UWIMHAP, KOHyC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYEHHUS TEJ BPAIICHHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PAcIOI0KEHUE CPepbl U MIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHHS,
O0OBEMBI U IUIOIIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB W TEJl BpallleHHS,
reOMEeTPUUYECKUX TEJ C IPUMEHEHHEM (HopMyT,;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMH, CBSA3aHHBIMH C KOMOWHAIMSIMHU TeEl
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIYKCIIATh COOTHOILIEHHS MEXAY IUIOIIAIIMH IIOBEPXHOCTEN N 00bEMaMu
MOJOOHBIX TEN;

n300pakaTh M3ydyaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAICHHUS;

U3BJIEKaTh, WHTEPIPETHPOBaThH M MpeoOpa3oBbIBaTh HH(OpMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

CBOOOJHO ONEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONEPALIMH HAJl BEKTOPAMHU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJINHAT;
pemaTh reOMETPUYECKHE 3aJa4H HA BEIYUCIEHUE YIJIOB MEXY NPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHHH;
CcBOOOJIHO OMNEpUPOBATh TOHATUSAMH, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOKMCTBA JIBUKCHUM;

BBINIOJIHATh M300paK€HUsI MHOTOTPAHHUKOB U TEN BpalleHUs MpH
MapajuIeIbHOM  MEPEHOCE, LEHTPATBHOM CHUMMETPUM, 3E€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOI, MpeoOpazoBaHusl moao0us;
CTPOUThH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAIICHMS: CEYEHUS LUIUHAPA
(mapanenbHO U NEePHEeHIUKYIISIPHO OCH), CEUeHUs KOHYyca (TlapasieibHble
OCHOBAHMIO U MPOXOISAIIUE YepPEe3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUU: METOJ CIIEI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITIOCKOCTH;



JIOKA3bIBaTh F€OMETPUUECKUE YTBEPIKICHUS,
OPUMEHATh T€OMETPUYECKHE (aKThl JUIsl PELICHHUs] CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIArarOlUX HECKOJbKO IIArOB pELICHUs, €CIHA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelarh 3aJadyd Ha JIOKa3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUH U
HaXO0XXJICHUE T€OMETPUUECKUX BEIUYMH;

IIPUMEHATH MPOrPpaMMHBIC CPEICTBA U DJIEKTPOHHO-KOMMYHUKAI[UOHHBIE
CHUCTEMBI IIPY PELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

[IPUMEHSATH ITOJyYCHHbIC 3HAHUS HA [IPAKTUKE: CPABHUBATD, aHAJIU3UPOBATH
U OLICHUBAThb pEAIbHBIC CUTYallud, IPUMEHATb WU3YYEHHBIC IIOHATHA,
TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PEIICHWs MaTEeMaTU4EeCKU
c(opMyJIMPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peajibHble CUTYyalluu Ha
A3bIKE T€OMETPHUH, UCCIEN0BATH ITIOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUM U TeOopeM, anmapara airedpbl, pemarb
IIPAKTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXKICHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh MpeCTaBiIeHUs] 00 OCHOBHBIX 3Tallax pPa3BUTHUSI T€OMETPUH Kak
COCTaBHOM yacTu QyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Baenenue B crepeoMeTpuro

B3anMHOe pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE

[TapamienbHOCT IPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

[lepneHIUKyYISIPHOCTD MPSAMBIX U
MJIOCKOCTEH B IPOCTPAHCTBE

VYTasl ¥ paccTosTHUA
MHororpanHuku
Bexkropsl B IpocTpaHCcTBE

[ToBTOpEeHMEe, 06001IeHNE U CHCTeMAaTU3alUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

23

25

16

12

102

KoHnTpoJbHbIe
padoThbI

JuiekTpoHHbIE (HUGPOBHbIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

bu6nuoreka [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bubnuoreka [JOK

bu6mmorexa [IOK
bubnuoreka [JOK
bu6mmorexa [IOK

bu6mmoreka [IOK



11 KUIACC

Koan4gecTBOo 4acoB

HaumeHoBaHue pa3/ie/ioB U TeM JuiekTpoHHBIE (HUGPOBbIE)
Ne ni/m KoHTpoJbHbIe
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTbI
1 AHaUTHYECKast TEOMETPHS 15 1 bubmuoreka [JOK
IloBTOpenue, 0000IIEHIE U
p HHer 15 1 Bu6miorexa [OK
CUCTeMAaTH3aIHsI 3HAHHUH
3 OOBEM MHOTOrpaHHUKA 17 1 bub6nuorexa [IOK
Tena Bpamenus 24 1 bubmuorexka [JOK
[Tnomaan MoOBEpXHOCTU U OOBEMBI
tan P 9 1 bubmnoreka [JOK

KPYTIBIX TEJ
6 JIBrokeHUS 5 1 bu6nmoreka [JOK

IToBTOpeHue, 0000IIEHNE U
PEHIE, ! 17 2 BuGmuorexa IJOK
cucreMatu3anuvda 3HaHUU

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

OcHOBHBIE TpaBUIIa
n300paKeHHsI HAa PUCYHKE
IUIOCKOCTH, MapaJlIeIbHbIX
IPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

[Tonsartus crepeomeTpuu:
TOUKa, MpsiMasi, MI0CKOCTH,
npocTpancTBO. OCHOBHBIE
npaBuiIa H300pakeHMs Ha
PHUCYHKE TTOCKOCTH,
HapalIebHBIX TPSMBIX
(OTpe3KOB), cepeaHBI
oTpe3Ka

[TonsaTnA: nepecekaromuecs
IUIOCKOCTH,
IIEPECEKAIOINNECS IPsIMast U
IUIOCKOCTB;
HOJIyTIPOCTPAHCTBO

[TonsaTus: nepecexaronecs
IJIOCKOCTH,
MepeCceKarIIMNecs mpsMasi 1
IJIOCKOCTB;

KoaunuyecTBO 4acoB

K
Beer o OHTPOJIbHbIE
padoThbI
1
1
1
1

Jara
U3yYeHUs

DJleKTPOHHbBbIE HU(PPOBBLIE 00pa3oBaTe/bHbIE
pecypcsbl

https://lesson.edu.ru/lesson/7a391d45-ffea-4793-a822-
ccdcab37540

https://lesson.edu.ru/lesson/d563cdf9-a6¢0-4205-baa3-
63d982c8c57

https://lesson.edu.ru/lesson/91095468-9b61-4fe0-bdaa-
dal03b515e26

https://lesson.edu.ru/lesson/386dfeld-7964-4285-9cf0-

91d99662f633
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https://lesson.edu.ru/lesson/91095468-9b61-4fe0-bdaa-da103b515e26
https://lesson.edu.ru/lesson/91095468-9b61-4fe0-bdaa-da103b515e26
https://lesson.edu.ru/lesson/386dfe1d-7964-4285-9cf0-91d99662f633
https://lesson.edu.ru/lesson/386dfe1d-7964-4285-9cf0-91d99662f633

10

IIOJIyIIPOCTPAHCTBO.
Brinonnenue nocrpoeHuin

MHOrorpaHHUKH,
U300paKeHHe MPOCTEHIIINX
MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00OBEKTOB

MHOrorpaHHUKH,
n300paKeHHe MPOCTEHIINX
MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX 0OBbEKTOB

AKCHOMBI CTEPEOMETPUH U
HepBbIE CIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U
NepBbIE CJIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPHU U
HepBbIE CIECTBUS U3 HUX.
CrniocoObl 3a1aHus IPSIMBIX
1 IUIOCKOCTEN B
MIPOCTPAHCTBE.
O603HaueHus NpIMbIX U
IJIOCKOCTEMN

N3o0paxenue ceueHuit
MUPAMHUJIBI, Ky0a U IPU3MBIL,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pé6pa. M3obpaxenue
nepeceyeH sl MOy YeHHBIX
IIJIOCKOCTEM.
PackpammBanue

https://lesson.edu.ru/lesson/696bc6ab-a297-4862-a476-
95h4117f2e7d

https://lesson.edu.ru/lesson/aelcd72a-4410-4443-ae42-
8a88c539d259

https://lesson.edu.ru/lesson/3fdcOfba-dea7-4179-abae-
cec583838337

https://lesson.edu.ru/lesson/348a9dce-d1af-4f76-al2e-
b2730b9c86737

https://lesson.edu.ru/lesson/15afb49f-7e24-4f36-b3c1-
7d371ab6f693

https://lesson.edu.ru/lesson/3bafee2e-4a06-4adf-9088-
f2e774de4c66



https://lesson.edu.ru/lesson/696bc6ab-a297-4862-a476-95b4117f2e7d
https://lesson.edu.ru/lesson/696bc6ab-a297-4862-a476-95b4117f2e7d
https://lesson.edu.ru/lesson/ae1cd72a-4410-4443-ae42-8a88c539d259
https://lesson.edu.ru/lesson/ae1cd72a-4410-4443-ae42-8a88c539d259
https://lesson.edu.ru/lesson/3fdc0fba-dea7-4179-abae-cec583838337
https://lesson.edu.ru/lesson/3fdc0fba-dea7-4179-abae-cec583838337
https://lesson.edu.ru/lesson/348a9dce-d1af-4f76-a12e-b273b9c86737
https://lesson.edu.ru/lesson/348a9dce-d1af-4f76-a12e-b273b9c86737
https://lesson.edu.ru/lesson/15afb49f-7e24-4f36-b3c1-7d371ab6f693
https://lesson.edu.ru/lesson/15afb49f-7e24-4f36-b3c1-7d371ab6f693
https://lesson.edu.ru/lesson/3bafee2e-4a06-4adf-9088-f2e774de4c66
https://lesson.edu.ru/lesson/3bafee2e-4a06-4adf-9088-f2e774de4c66
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ITOCTPOEHHBIX CEUEHUM
pa3HbIMU LIBETAMH

N3o00pakeHrne ceueHnit
napasuieNienune1a, IpusMabl,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pé€bpa. M3obpakeHnue
NePECCUCHUS MTOTYICHHBIX
IJIOCKOCTEM.
PackpammBanue
MIOCTPOCHHBIX CCUCHHM
pa3HBIMU [IBETAMH

N3o0paxenue ceueHuit
MUPAMH/IBI, Ky0a U IPU3MBI,
KOTOPBIC TTPOXOJIAT Yepe3 UX
p&opa. N3obpakeHune
nepeceyeH sl MOoTyYeHHbBIX
IJI0CKOCTEN. AHAIIN3
MOJTyYEHHBIX
MHOTOYTOJTbHUKOB B
CEUYCHHSIX

N3o0pakeHue ceueHni
MUPAMHUJIBI, KyOa U IPU3MBIL,
KOTOPbIE TPOXOJST YEpe3 Ux
pé6pa. N3obpaxenue
MepeCceYCHUs TIOTyICHHBIX
IIJIOCKOCTEM.
PackpaimvBanue
MOCTPOCHHBIX CEUCHUN
pa3HBIMH LIBETaMU

https://lesson.edu.ru/lesson/338a4fc0-6781-4ce6-b6el-

9a3e9da9h672

https://lesson.edu.ru/lesson/13377271-4e82-47c4-9aea-

df3f3f8d6ce2

https://lesson.edu.ru/lesson/a094fc92-d380-4782-92c1-
7c72a92c571d



https://lesson.edu.ru/lesson/338a4fc0-6781-4ce6-b6e1-9a3e9da9b672
https://lesson.edu.ru/lesson/338a4fc0-6781-4ce6-b6e1-9a3e9da9b672
https://lesson.edu.ru/lesson/13377271-4e82-47c4-9aea-df3f3f8d6ce2
https://lesson.edu.ru/lesson/13377271-4e82-47c4-9aea-df3f3f8d6ce2
https://lesson.edu.ru/lesson/a094fc92-d380-4782-92c1-7c72a92c571d
https://lesson.edu.ru/lesson/a094fc92-d380-4782-92c1-7c72a92c571d
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18

19

20

Meton cnenoB s
MMOCTPOECHUS CEUCHUI

MeTton cienoB i
MIOCTPOEHUS CEUCHUM.
CBolicTBa niepeceyeHmit
IPSIMBIX U IJIOCKOCTEN

MeTton cienoB i
MOCTPOECHUS CCUCHUH.
CBolicTBa nepeceyeHmi
MPSIMBIX U TJIOCKOCTEH.
Pewenne 3anau

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
AJNTOPUTM MOCTPOSHHUS

[TocTpoenue ceueHuii B
nupamuje, Kyoe, TeTpadpe
o TpéM TOYKaM Ha pEOpax.
Co3anrie BBIHOCHBIX
yeprexen

[TocTpoenue ceueHuii B
nupamuje, Kyoe, mpuzmMe mo
TpéM ToUKaMm Ha pEOpax.
Co3annie BBIHOCHBIX
YEpTEkKEU U 3aIKCh 11aroB
MOCTPOEHHUS

[Toctpoenue ceuenuii B
nupamme, Kyoe mno tpém
TOYKaM Ha pEOpax.

https://lesson.edu.ru/lesson/d54f45d5-24d4-4f04-8ec3-

09623b3ddOee

https://lesson.edu.ru/lesson/278cec61-4fa8-485d-a655-

6aee4995bhf14

https://lesson.edu.ru/lesson/b4978560-87a2-43f8-869c-
857f700e16d6

https://lesson.edu.ru/lesson/102792ea-b151-49e3-a01a-
6939c1202d24

https://lesson.edu.ru/lesson/ea0fb15b-cb6c-4f8d-bla2-
ecla57344312



https://lesson.edu.ru/lesson/d54f45d5-24d4-4f04-8ec3-09623b3dd0ee
https://lesson.edu.ru/lesson/d54f45d5-24d4-4f04-8ec3-09623b3dd0ee
https://lesson.edu.ru/lesson/278cec61-4fa8-485d-a655-6aee4995bf14
https://lesson.edu.ru/lesson/278cec61-4fa8-485d-a655-6aee4995bf14
https://lesson.edu.ru/lesson/b4978560-87a2-43f8-869c-857f700e16d6
https://lesson.edu.ru/lesson/b4978560-87a2-43f8-869c-857f700e16d6
https://lesson.edu.ru/lesson/102792ea-b151-49e3-a01a-6939c1202d24
https://lesson.edu.ru/lesson/102792ea-b151-49e3-a01a-6939c1202d24
https://lesson.edu.ru/lesson/ea0fb15b-cb6c-4f8d-b1a2-ec1a57344312
https://lesson.edu.ru/lesson/ea0fb15b-cb6c-4f8d-b1a2-ec1a57344312
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24

25

Co3nanuie BBIHOCHBIX
YEpTEkKEU U 3aIUCh 11aroB
MOCTPOEHUSA. PELICHHE 3a]1a4

[ToBTOpEHue MIaHUMETPUH:
Teopema o
PONOPLHUOHAIBHBIX
otpeskax. [lonobue
TPEYrOJAbHUKOB

[ToBTOpEHME IIIAHUMETPUU:
Teopema Menenas. Pacuerst
B CEYECHUSX Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS TJITAHUMETPUU U
CTEPEOMETPUH

KonTtponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aunMHoe pacnonoxxenue
MPSIMBIX B POCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipu3naku
CKPEIINBAIOIINXCS TPSIMBIX.
[TapannensHbIe TPSIMbIE B
MIPOCTPAHCTBE

Teopema o CyliecTBOBaHUU
U CAUHCTBCHHOCTHU HpﬂMOI\/JI
napasuieIbHON JaHHOU
MPSIMOM, MPOXOSIICH Yepe3
TOYKY MPOCTPAHCTBA U HE

https://lesson.edu.ru/lesson/057a2f7b-d75c-4a99-ac46-
f47d7001bb8d

https://lesson.edu.ru/lesson/ch79d914-053b-4169-a5b0-
5dea022ebc52



https://lesson.edu.ru/lesson/057a2f7b-d75c-4a99-ac46-f47d7001bb8d
https://lesson.edu.ru/lesson/057a2f7b-d75c-4a99-ac46-f47d7001bb8d
https://lesson.edu.ru/lesson/cb79d914-053b-4169-a5b0-5dea022ebc52
https://lesson.edu.ru/lesson/cb79d914-053b-4169-a5b0-5dea022ebc52
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27

28

29

30

JIeKariei Ha TaHHOM
npsmoit. Jlemma o
MEPECEUCHUH NapalIeIbHbIX
MPSMBIX TJIOCKOCTHEO

[TapasnenbHOCTB TpEX
npsMbIxX. Teopema o TpEx
NapauIeIbHBIX NPSMBIX.
Teopema o
CKPEIIHUBAIOIINUXCS TPSIMBIX

[TapamnensHoe
IIPOEKTHPOBAHHUE.
OcHoOBHBIE CBOWCTBA
napajuieIbHOTO
MPOEKTUPOBAHHUS.
N300pakeHne pa3HbIX
¢buryp B napayuieabHOR
IPOEKLNN

LlenTpanbHas mpoeKLus.
VYroi ¢ coHanpaBIeHHBIMA
CTOPOHAMH. YTOJI MEXAY
IPSIMBIMU

3agaun Ha TOKA3aTEILCTBO
1 HCCJIEIOBAHKUE, CBSI3aHHBIE
C PAaCIOJIOKCHHUEM TTPSIMBIX
B IIPOCTPAHCTBE

[TonsATHA: MapamIenbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpancTse. [Ipu3Hak
napajieIbHOCTH MPSAMOUN 1

https://lesson.edu.ru/lesson/bd2c4b6e-8afa-413c-8d26-
5bdd4f83cf64

https://lesson.edu.ru/lesson/ad7357bf-2958-44a4-9988-
f35alfa2bf51?backUrl=%2F902.3%2F10%3Fclass%3D10

https://lesson.edu.ru/lesson/e3ed0d04-16h3-4489-b16d-
843780337179



https://lesson.edu.ru/lesson/bd2c4b6e-8afa-413c-8d26-5bdd4f83cf64
https://lesson.edu.ru/lesson/bd2c4b6e-8afa-413c-8d26-5bdd4f83cf64
https://lesson.edu.ru/lesson/ad7357bf-2958-44a4-9988-f35a1fa2bf51?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/ad7357bf-2958-44a4-9988-f35a1fa2bf51?backUrl=%2F902.3%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/e3ed0d04-16b3-4489-b16d-843780337179
https://lesson.edu.ru/lesson/e3ed0d04-16b3-4489-b16d-843780337179
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32

33

34

35

miockocTy. CBolicTBa
[IapaJUIEIbHOCTH NPSMOU U
IJIOCKOCTH

I'eomeTpuueckue 3agauu Ha
BBIYHCIICHHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE
C MapajIeIbHOCTBIO
MPSIMBIX U TJIOCKOCTEN B
IPOCTPAHCTBE

[Toctpoenue ceuenus,
MIPOXOJIALLETO YEPE3
JAHHYIO MIPSIMYIO Ha
YepTEkKE U MAPATIIETLHOTO
JIpyrou npsmoil. Pacuér
OTHOIIIECHUI

[TapannensHas npoekuus,
MpUMEHEHUE JJIs
MOCTPOEHHUS CEYeHU KyOa U
napajuieJenumnesa.
CaolicTBa napajuiesienuneaa
Y TIPU3MBI

[TapannenbHbIE MITOCKOCTH.
[Ipr3Haku napamieIbHOCTH
JIBYX TIJIOCKOCTEM

Teopema 0 napayenbHOCTH
Y €IMHCTBEHHOCTH
MIJIOCKOCTH, MPOXOISIIEH
yepe3 TOUKY, He
MIPUHAJICIKAILYIO TaHHOMN

https://lesson.edu.ru/lesson/886d597b-4ddd-4113-8778-
18ce64984655

https://lesson.edu.ru/lesson/ed410b91-1b73-4247-ba87-
7c0b7bbcOdef

https://lesson.edu.ru/lesson/561d524f-ba71-42b9-a481-
228566842703

https://lesson.edu.ru/lesson/d8e2ec03-6¢45-43¢c3-8¢c21-
b2bb7206492b



https://lesson.edu.ru/lesson/886d597b-4ddd-4113-8778-f8ce64984655
https://lesson.edu.ru/lesson/886d597b-4ddd-4113-8778-f8ce64984655
https://lesson.edu.ru/lesson/ed410b91-1b73-4247-ba87-7c0b7bbc0def
https://lesson.edu.ru/lesson/ed410b91-1b73-4247-ba87-7c0b7bbc0def
https://lesson.edu.ru/lesson/561d524f-ba71-42b9-a481-2a8566842703
https://lesson.edu.ru/lesson/561d524f-ba71-42b9-a481-2a8566842703
https://lesson.edu.ru/lesson/d8e2ec03-6c45-43c3-8c21-b2bb7206492b
https://lesson.edu.ru/lesson/d8e2ec03-6c45-43c3-8c21-b2bb7206492b
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38

39

40

IUIOCKOCTH U CJIEACTBUS U3
Heé

CBolicTBa napauiesibHbIX
IIJIOCKOCTEM: O

napajuieIbHOCTH NPSIMBbIX
IIepeCceUYeHMs IIPU 1
MEePECCUCHHUH JIBYX

napajuIeIbHBIX MIOCKOCTEN

TpeTbei

CaolicTBa napasmuieabHbIX
IUIOCKOCTEH: 00 OTpe3kax
NapaJuIeIbHBIX MIPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napasuieIbHbIMU 1
IIJIOCKOCTSIMU; O

NIEPECEUEHUH NIPSIMOM ©

JByMs MapajuleIbHbIMU
IIJIOCKOCTSIMU

[ToBTOpEeHue: Teopema
[Tudaropa Ha ruiockocTH

IToBTOpeHwue:
TPUTOHOMETPHS
IPSMOYTOJIBHOTO
TPEyToJIbHUKA
CgoiicTBa Ky0a u
IIPSIMOYTOJIBHOTO 1
napajuiesenumneia

https://lesson.edu.ru/lesson/7572bf66-bbd4-4ddd-a2d4-

66fd05b25870

https://lesson.edu.ru/lesson/2e24e9e6-7767-40fc-b5d0-

05ab48e1f85c


https://lesson.edu.ru/lesson/7572bf66-bbd4-4ddd-a2d4-66fd05b25870
https://lesson.edu.ru/lesson/7572bf66-bbd4-4ddd-a2d4-66fd05b25870
https://lesson.edu.ru/lesson/2e24e9e6-7767-40fc-b5d0-05ab48e1f85c
https://lesson.edu.ru/lesson/2e24e9e6-7767-40fc-b5d0-05ab48e1f85c

41

42

43

44

45

46

47

Brrurcrnenue 1imH OTpe3KoB
B Ky0Oe U MpsIMOYTOJILHOM
napajuiejaenunese

[IeprieHAUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipu3nak
NEPIEHANKYISIPHOCTH
IIPSIMOM M TNIOCKOCTH

[IeprieHAUKYIAPHOCTD
IIPSIMOM U IIOCKOCTH.
[Ipu3naxk
NEPIEHANKYISIPHOCTH
IPSIMOM M TNIOCKOCTH

Teopema o CylieCcTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMOH,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPHEHANKYJSIPHON K
IJIOCKOCTH

[ImockocTtu n
NEPIEHIUKYIJISPHBIE UM
IpsIMblE B MHOTOTpaHHHUKAX

IImockoctu n
NepHEHANKYISIPHBIE UM
NpsiMbIE€ B MHOTOI'PaHHHUKAX
[lepnenaukymnsp u
HakJoHHas. [Toctpoenue
NEePHEHANKYIISIPA U3 TOUKH
Ha IPSIMYIO

https://lesson.edu.ru/lesson/e2d66506-5ed0-4ae4-baad-
c067a73b6f7f

https://lesson.edu.ru/lesson/1e89701a-2173-4501-bc09-
d85087eb8bhal

https://lesson.edu.ru/lesson/3c96e64f-e5dd-4349-ae50-

9a97b00ea40a

https://lesson.edu.ru/lesson/0e8696ac-4ff9-482e-878a-

03606ded96f4

https://lesson.edu.ru/lesson/7375d2fc-3ab6-44d2-b8c5-

10c23ceb2c94

https://lesson.edu.ru/lesson/c09169c4-3c44-4f0c-86eb-

7e6f30f6bc89


https://lesson.edu.ru/lesson/e2d66506-5ed0-4ae4-baa4-c067a73b6f7f
https://lesson.edu.ru/lesson/e2d66506-5ed0-4ae4-baa4-c067a73b6f7f
https://lesson.edu.ru/lesson/1e89701a-2173-4501-bc09-d85087eb8ba1
https://lesson.edu.ru/lesson/1e89701a-2173-4501-bc09-d85087eb8ba1
https://lesson.edu.ru/lesson/3c96e64f-e5dd-4349-ae50-9a97b00ea40a
https://lesson.edu.ru/lesson/3c96e64f-e5dd-4349-ae50-9a97b00ea40a
https://lesson.edu.ru/lesson/0e8696ac-4ff9-482e-878a-03606ded96f4
https://lesson.edu.ru/lesson/0e8696ac-4ff9-482e-878a-03606ded96f4
https://lesson.edu.ru/lesson/7375d2fc-3ab6-44d2-b8c5-10c23ceb2c94
https://lesson.edu.ru/lesson/7375d2fc-3ab6-44d2-b8c5-10c23ceb2c94
https://lesson.edu.ru/lesson/c09169c4-3c44-4f0c-86eb-7e6f30f6bc89
https://lesson.edu.ru/lesson/c09169c4-3c44-4f0c-86eb-7e6f30f6bc89
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55

[Iepnienukymnsp u
HakoHHas1. [loctpoeHue
NEPIEeHIUKYIIIpa U3 TOUKU
Ha MPAMYIO

Teopema o Tpéx
NEepIEeHIUKYIIApax (Ipsmast
u oOpaTHas)

Teopema o Tpéx
nepreHnKyIsapax (mpsmas
u oOpaTHas)

VYron mexny
CKPEIIHBAOIIUMUCS
IPSIMBIMU

[Touck meprieHauKyIIPHBIX
MPSIMBIX C TIOMOTIIBIO
NEPIEeHIUKYISIPHBIX
IUIOCKOCTEH

OproronanbHoe
POCKTHPOBAHNE

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
MUPAMHUJIBI C TOMOIIBIO
OpPTOTOHAJILHOMN IPOEKIINU

[TocTpoenue ceyenwii kyoa,
IIPU3MBI, IIPABUIILHOU
UpaMUBbI ¢ IOMOILBIO
OpPTOTOHAJIBHOMN NPOEKIINU

https://lesson.edu.ru/lesson/8dc3f7ad-ac18-42cc-a48b-
abfed4474ce87

https://lesson.edu.ru/lesson/6807619f-23ea-4de1-9b0a-
c2d7a06fd7c2

https://lesson.edu.ru/lesson/81e220da-a4e5-426a-b6cf-
f71660ef4446

https://lesson.edu.ru/lesson/f4e42e00-9158-4766-bch2-
56b6c502aa10

https://lesson.edu.ru/lesson/8ecf21e1-558a-4d76-97b9-
ccadlac2576e

https://lesson.edu.ru/lesson/2e2d63ff-bc31-41b6-9bed-
ab7a26e78799

https://lesson.edu.ru/lesson/f0d03b5e-d619-4f5f-80e3-
4cd84937231d

https://lesson.edu.ru/lesson/e20feeld-d00c-4fe3-85e6-
1519caf6872a



https://lesson.edu.ru/lesson/8dc3f7ad-ac18-42cc-a48b-a5fe4474ce87
https://lesson.edu.ru/lesson/8dc3f7ad-ac18-42cc-a48b-a5fe4474ce87
https://lesson.edu.ru/lesson/6807619f-23ea-4de1-9b0a-c2d7a06fd7c2
https://lesson.edu.ru/lesson/6807619f-23ea-4de1-9b0a-c2d7a06fd7c2
https://lesson.edu.ru/lesson/81e220da-a4e5-426a-b6cf-f7f660ef4446
https://lesson.edu.ru/lesson/81e220da-a4e5-426a-b6cf-f7f660ef4446
https://lesson.edu.ru/lesson/f4e42e00-9158-4766-bcb2-56b6c502aa10
https://lesson.edu.ru/lesson/f4e42e00-9158-4766-bcb2-56b6c502aa10
https://lesson.edu.ru/lesson/8ecf21e1-558a-4d76-97b9-cca41ac2576e
https://lesson.edu.ru/lesson/8ecf21e1-558a-4d76-97b9-cca41ac2576e
https://lesson.edu.ru/lesson/2e2d63ff-bc31-41b6-9bed-ab7a26e78799
https://lesson.edu.ru/lesson/2e2d63ff-bc31-41b6-9bed-ab7a26e78799
https://lesson.edu.ru/lesson/f0d03b5e-d619-4f5f-80e3-4cd84937231d
https://lesson.edu.ru/lesson/f0d03b5e-d619-4f5f-80e3-4cd84937231d
https://lesson.edu.ru/lesson/e20fee1d-d00c-4fe3-85e6-1519caf6872a
https://lesson.edu.ru/lesson/e20fee1d-d00c-4fe3-85e6-1519caf6872a
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59

60

61

62

63

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTu cummerpuil B
MHOTOTpaHHHUKaX

[Ipusnaxk
NEPIEHANKYISIPHOCTH
IIPSIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUHU

[IpaBunbHbBIE
MHOIOrpaHHUKHU. Pacuér
pacCcTOSIHUM OT TOYKH 10
IJIOCKOCTH

[IpaBuibHBIE
MHOIOrpaHHUKHU. Pacuér
pPacCTOSTHUM OT TOYKH 0
IJIOCKOCTH

CriocoObl OIyCTHTh
NEPIIECHIUKYJIAPBL:
CUMMETpHUs, CABUT TOYKHU I10
napajuIeJIbHON NPAMOU

Casur no HenapasuieIbHON
psIMOM, U3MEHEHHE
paccTostHuM

KoHnTtponbHas pabota
"B3zauMHoOe pacronoxeHue
MPSIMBIX U TJIOCKOCTEN B
npoctpaHcTae"”

[ToBTOpEHME: yrom MexIy
IPSIMBIMU Ha IUIOCKOCTH,

https://lesson.edu.ru/lesson/b067d3cd-d740-4c96-b4ef-

52e861a0db03

https://lesson.edu.ru/lesson/c64eb488-96dd-4485-a917-

df79fe47e047

https://lesson.edu.ru/lesson/0135990b-02d1-41b3-9651-
2ed55629d95d

https://lesson.edu.ru/lesson/3f06dabc-1a0a-4a63-b52d-
a9dd37b9b8eb

https://lesson.edu.ru/lesson/ae2679df-74fa-47f5-8388-
264402146364

https://lesson.edu.ru/lesson/5e36e2ec-698c-4273-8ea8-
b1974cf11c9

https://lesson.edu.ru/lesson/733d588e-fa4f-4335-bfff-
d201453e013e

https://lesson.edu.ru/lesson/e67fdc83-ff68-4b0a-ba0d-
5f8f71d87a45



https://lesson.edu.ru/lesson/b067d3cd-d740-4c96-b4ef-52e861a0db03
https://lesson.edu.ru/lesson/b067d3cd-d740-4c96-b4ef-52e861a0db03
https://lesson.edu.ru/lesson/c64eb488-96dd-4485-a917-df79fe47e047
https://lesson.edu.ru/lesson/c64eb488-96dd-4485-a917-df79fe47e047
https://lesson.edu.ru/lesson/0135990b-02d1-41b3-9651-2ed55629d95d
https://lesson.edu.ru/lesson/0135990b-02d1-41b3-9651-2ed55629d95d
https://lesson.edu.ru/lesson/3f06dabc-1a0a-4a63-b52d-a9dd37b9b8eb
https://lesson.edu.ru/lesson/3f06dabc-1a0a-4a63-b52d-a9dd37b9b8eb
https://lesson.edu.ru/lesson/ae2679df-74fa-47f5-8388-264402146364
https://lesson.edu.ru/lesson/ae2679df-74fa-47f5-8388-264402146364
https://lesson.edu.ru/lesson/5e36e2ec-698c-4273-8ea8-fb1974cf11c9
https://lesson.edu.ru/lesson/5e36e2ec-698c-4273-8ea8-fb1974cf11c9
https://lesson.edu.ru/lesson/733d588e-fa4f-4335-bfff-d201453e013e
https://lesson.edu.ru/lesson/733d588e-fa4f-4335-bfff-d201453e013e
https://lesson.edu.ru/lesson/e67fdc83-ff68-4b0a-ba0d-5f8f71d87a45
https://lesson.edu.ru/lesson/e67fdc83-ff68-4b0a-ba0d-5f8f71d87a45

64

65

66

67

68

69

TPUTOHOMETPHSI B
IIPOU3BOJIBHOM
TpeyrojbHUKE, TeOpeMa
KOCHHYCOB

[loBTOpEHME: Yyroa Mex Iy
CKpEIINBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

['eomeTpuyeckue METObI
BBIYMCIICHUS YIJIa MEXK]TY
PsIMBIMH B
MHOTOI'PAaHHHUKAX
JIByrpaHHbIN yTOJI.
CBOMCTBO JIUHEMHBIX YIJIOB
JIBYTPAHHOIO yTIJia
[leprieHquKynsipHBIE
miockoctH. CBOMCTBA
B3aUMHO
NEePHEHANKYISIPHBIX
IIJIOCKOCTEMN

[Ipn3nak
NEPIECHIUKYIIPHOCTU
IUIOCKOCTEM; TeopeMa o
IIPSIMOM TIIEPECEUEHHUS IBYX
IIJIOCKOCTEMN
NEPIEHANKYIISIPHBIX
TPEThEN MIIOCKOCTH
[IpsimoyronbpHbII
napajuieNienunen; Kyo;
U3MEPEHMs], CBOMCTBA

https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-
5343bfbcce32

https://lesson.edu.ru/lesson/136e7c9a-20fa-44c5-96ee-
4c5e6fc83063



https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-5343bfbcce32
https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-5343bfbcce32
https://lesson.edu.ru/lesson/136e7c9a-20fa-44c5-96ee-4c5e6fc83063
https://lesson.edu.ru/lesson/136e7c9a-20fa-44c5-96ee-4c5e6fc83063

70

71

72

73

74

75

IIPSIMOYT'OJIBHOTO
napajuleenue1a

Teopema o auaroHamu
PSIMOYTOJIBHOTO
napajieienuneaa u
CIICJICTBHE U3 HEE

CrepeoMeTpruiEeCKUE U
MPUKIIaTHBIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
pPacroioKEHUEM MPSIMBIX U
IUIOCKOCTH

IToBTOpEHME:
CKpEIIMBAIOIINECS TPSIMbIE,
napajuieJbHbIe TNIOCKOCTH B
CTaHJAPTHBIX
MHOTOT'PaHHHUKAX

[Tapa mapannenpbHBIX
IUIOCKOCTEH Ha
CKPELIMBAIOIINXCS MPSAMBIX,
PacCTOsTHUE MEXITY
CKPEIIUBAIOIIUMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUsAX

PaccrosiHue oT TOUKH 1O
IJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH
Brruncnenue paccrosHuit
MEK/1y CKPEILMBAOIIUMHUCS
MPSMBIMU C TIOMOILBIO

https://lesson.edu.ru/lesson/b134fd46-0bb1-462c-9482-

78d60e2a7fe2

https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-

5343bfbcce32

https://lesson.edu.ru/lesson/40a4aea7-0b2a-412a-b3c7-

cedcle06791b


https://lesson.edu.ru/lesson/b134fd46-0bb1-462c-9482-78d60e2a7fe2
https://lesson.edu.ru/lesson/b134fd46-0bb1-462c-9482-78d60e2a7fe2
https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-5343bfbcce32
https://lesson.edu.ru/lesson/695eed37-d0a0-43de-a3c7-5343bfbcce32
https://lesson.edu.ru/lesson/40a4aea7-0b2a-412a-b3c7-cedc1e06791b
https://lesson.edu.ru/lesson/40a4aea7-0b2a-412a-b3c7-cedc1e06791b

76

77

78

79

80

81

82

83

NEPIEHANKYJISIPHON
IUIOCKOCTH

Tpéxrpannslii yrou,
HEPAaBEHCTBA IS
TPEXTPAaHHBIX YIJIOB.
Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U
CHHYCOB Il TPEXIPAHHOTO
yria

DnemMeHTHI chepuueckoi
TEOMETPHH: T€0IC3HUECKUC
JIMHAM HA 3eMiie

KoHnTtponbHas padota "Y1l
U pacCTOSIHUS"

CucreMaTtu3anus 3HaHUH
"MHOTrorpaHHuK 1 €ro
DJIEMEHTHI"

IInpamuia. Bunael nupamun.
[IpaBunbHas nupamuia

[Ipusma. Ilpamas u
HAKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma

[Ipsimont mapasuenenunen,
IPSIMOYTOJIBHBIN
napaienenurnes, Kyo

Brimyxiible MHOTOTpaHHUKH.
Teopema Diinepa

https://lesson.edu.ru/lesson/53c75e91-f173-4aae-858b-

7ad6f195880c¢

https://lesson.edu.ru/lesson/f5afa3a2-df91-40b3-al71-

0091d11001cf

https://lesson.edu.ru/lesson/d690f3f8-2512-488d-822d-

3¢30bc0b380e

https://lesson.edu.ru/lesson/20decac7-ec69-4004-8d81-

8c8f56ddf16e

https://lesson.edu.ru/lesson/03b3908a-2f67-418d-be03-

380bd876156a

https://lesson.edu.ru/lesson/e4dc78b0-f2d5-49fc-9935-

1b3fc374d678

https://lesson.edu.ru/lesson/a686felb-79d0-4d48-9a32-

33d3f5904a62


https://lesson.edu.ru/lesson/53c75e91-f173-4aae-858b-7ad6f195880c
https://lesson.edu.ru/lesson/53c75e91-f173-4aae-858b-7ad6f195880c
https://lesson.edu.ru/lesson/f5afa3a2-df91-40b3-a171-0091d11001cf
https://lesson.edu.ru/lesson/f5afa3a2-df91-40b3-a171-0091d11001cf
https://lesson.edu.ru/lesson/d690f3f8-2512-488d-822d-3c30bc0b380e
https://lesson.edu.ru/lesson/d690f3f8-2512-488d-822d-3c30bc0b380e
https://lesson.edu.ru/lesson/20decac7-ec69-4004-8d81-8c8f56ddf16e
https://lesson.edu.ru/lesson/20decac7-ec69-4004-8d81-8c8f56ddf16e
https://lesson.edu.ru/lesson/03b3908a-2f67-418d-be03-380bd876156a
https://lesson.edu.ru/lesson/03b3908a-2f67-418d-be03-380bd876156a
https://lesson.edu.ru/lesson/e4dc78b0-f2d5-49fc-9935-1b3fc374d678
https://lesson.edu.ru/lesson/e4dc78b0-f2d5-49fc-9935-1b3fc374d678
https://lesson.edu.ru/lesson/a686fe1b-79d0-4d48-9a32-33d3f5904a62
https://lesson.edu.ru/lesson/a686fe1b-79d0-4d48-9a32-33d3f5904a62
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85

86

87

88

89

90

91

92

93

94

BrlnyKkiible MHOTOIpaHHUKH.

Teopema Ditnepa.
[IpaBunbHbIE U
NOJIyPaBUIIbHBIE
MHOT'OIPAHHUKHU

KonTtponsHas pabora
"MHororpaHHuku"

ITonsiTHE BeKTOpa Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE

CyMMa BEKTOpOB
Pa3zHocTh BEKTOpOB

[IpaBuio nmapamnenenumnena

YMHOXEHUE BEKTOpa Ha
YUCIIO0

Pa3znosxeHune BexTopa 1o
6a3ucy TpE€x BEKTOPOB, HE
JIeJKaIUX B OMHOU
IJIOCKOCTH

CKanﬁpHoe MMPOU3BCACHUC

Brruncnenue yria mexmy
BEKTOPAaMH B IIPOCTPAHCTBE
[Ipocreiimme 3ama4u ¢
BEKTOpaMHU

https://lesson.edu.ru/lesson/cd3631ba-65b8-4c10-bfd4-
2df22ad5ece4

https://lesson.edu.ru/lesson/678a343d-ded8-4a22-8389-
8e2034db9a48

https://lesson.edu.ru/lesson/881989e2-4f14-46dc-8¢90-
72ch84041ba9
https://lesson.edu.ru/lesson/31432603-466c¢-47af-94d5-
36386283556a
https://lesson.edu.ru/lesson/59a52e05-c863-498¢-b3d0-
6f401cdicd32

https://lesson.edu.ru/lesson/5116e539-13f5-4694-8293-
068287a98c94

https://lesson.edu.ru/lesson/60al3eb3-baa4-4418-8bas-
1f0d0d63f92d

https://lesson.edu.ru/lesson/d0390a35-caf9-4b7a-89a5-

5190903f4d33

https://lesson.edu.ru/lesson/6a2ca8b1-0b79-430e-b637-

7f57d17f681a


https://lesson.edu.ru/lesson/cd3631ba-65b8-4c10-bfd4-2df22ad5ece4
https://lesson.edu.ru/lesson/cd3631ba-65b8-4c10-bfd4-2df22ad5ece4
https://lesson.edu.ru/lesson/678a343d-ded8-4a22-8389-8e2034db9a48
https://lesson.edu.ru/lesson/678a343d-ded8-4a22-8389-8e2034db9a48
https://lesson.edu.ru/lesson/881989e2-4f14-46dc-8c90-72cb84041ba9
https://lesson.edu.ru/lesson/881989e2-4f14-46dc-8c90-72cb84041ba9
https://lesson.edu.ru/lesson/31432603-466c-47af-94d5-36386283556a
https://lesson.edu.ru/lesson/31432603-466c-47af-94d5-36386283556a
https://lesson.edu.ru/lesson/59a52e05-c863-498c-b3d0-6f401cd1cd32
https://lesson.edu.ru/lesson/59a52e05-c863-498c-b3d0-6f401cd1cd32
https://lesson.edu.ru/lesson/5116e539-13f5-4694-8293-068287a98c94
https://lesson.edu.ru/lesson/5116e539-13f5-4694-8293-068287a98c94
https://lesson.edu.ru/lesson/60a13eb3-baa4-4418-8ba5-1f0d0d63f92d
https://lesson.edu.ru/lesson/60a13eb3-baa4-4418-8ba5-1f0d0d63f92d
https://lesson.edu.ru/lesson/d0390a35-caf9-4b7a-89a5-5190903f4d33
https://lesson.edu.ru/lesson/d0390a35-caf9-4b7a-89a5-5190903f4d33
https://lesson.edu.ru/lesson/6a2ca8b1-0b79-430e-b637-7f57d17f681a
https://lesson.edu.ru/lesson/6a2ca8b1-0b79-430e-b637-7f57d17f681a
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98

99

100

101

102

Pemenne 3ama4, cBI3aHHBIX
C IPUMEHEHUEM ITPaBUIT
JIEMCTBUM C BEKTOPAMU

[IpsimoyronbHas cuctema
KOOPJIMHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiime 3a1aun B
KOOpJIMHATAX
KoopannatHo-BeKTOpHBII
METO/ NPU PEIICHUH
FeOMETPUUECKHX 3a/1a4
O00011EeHuEe 1
CHCTEMAaTH3alMs 3HAaHUH
O000meHne n
cucTeMaTH3aIysI 3HaHWH.
HroroBast KOHTpOJIbHASA
paborta

HToroBast KOHTpOIbHAS
pabora

O0o06mIeHNE U
cHCcTeMaTH3aIs 3HaHUH

OBIIEE KOJIMYECTBO YACOB
1O [TIPO'PAMME

102

https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961-

72c2ad79a327

https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c¢-

5d16806132bd

https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-

3cbecfdc5247


https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961-72c2ad79a327
https://lesson.edu.ru/lesson/83f511fa-9d5a-4fb9-9961-72c2ad79a327
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/dec09c82-4fed-45c5-8b5c-5d16806132bd
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247
https://lesson.edu.ru/lesson/46decae0-534c-4b23-bfa8-3c6ecfdc5247

11 KUIACC

Ne
n/n

10

Tema ypoka

[ToBTOpenue Temol "KooparHaThl
BEKTOpPA Ha IUIOCKOCTH U B
pocTpaHcTae”

[ToBTOpenue Temsl "CkayisipHOE
MPOU3BEJICHUE BEKTOPOB"

[ToBTOpeHue TeMbl "Brruncinenue yria

MEXKy BEKTOpaMH B IPOCTpaHCTBE"
IToBTOpEeHME TeMBI "YpaBHEHHE
IIPSIMOM, IPOXOASILEN Yepes3 ABe
TOYKH"

VY paBHeHHE IIIOCKOCTH, HOPMaJlb,
ypaBHEHHE IUIOCKOCTH B OTpe3Kax
VYpaBHEHHE III0CKOCTH, HOPMaJlb,
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
BekropHoe nmpousseeHue
JIuHeitHble HepaBEeHCTBA, IMHEITHOE
IPOrpaMMHUpPOBAaHUE

JInHeliHbIE HEPABEHCTBA, JIMHENHOE
IPOrpaMMUpPOBaHKE

AHanuTH4yeckue MCTOBI pacqéTa yriia
MCXKAY NPpAMBIMA B MHOT'OT'PAHHUKAX

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThbI

Jlara
U3yYeHUs

DJIeKTpOHHbIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://lesson.edu.ru/lesson/7797d5c2-
f088-49cf-8189-6fc8796b135¢

https://lesson.edu.ru/lesson/b850703a-
de5a-48c6-85ea-7c6e7fallb43



https://lesson.edu.ru/lesson/7797d5c2-f088-49cf-8189-6fc8796b135e
https://lesson.edu.ru/lesson/7797d5c2-f088-49cf-8189-6fc8796b135e
https://lesson.edu.ru/lesson/b850703a-de5a-48c6-85ea-7c6e7fa11b43
https://lesson.edu.ru/lesson/b850703a-de5a-48c6-85ea-7c6e7fa11b43

11

12

13

14

15

16

17

18

19

20

21

22

AHanuTHYECKHE METO/Ibl pacuéra yria
MEXKIy IUIOCKOCTSIMHU B
MHOT'OIPAHHHUKAX

dopmyna pacCTOSIHUS OT TOUKH J10
IJIOCKOCTH B KOOPAWHATAX
HaxoxieHne paccTOSHUI OT TOYKH JI0
IJIOCKOCTH B KyOe

HaxoxneHue paccTosiHui OT TOUKH 10
IUIOCKOCTH B MPaBUJILHON UPaMUIE

KonrponbHas pabora "AHanutuueckas
reomeTpus"

CeueHnss MHOTOTPaHHUKOB:
CTaHIapTHbIE MHOTOTPAHHUKH

Ceuenus MHOT'OTPpaHHUKOB: MCTO
CIIEJIOB

CeueHrss MHOTOTPaHHUKOB:
CTaHJapTHbIE TIOCKOCTH, NTepeCceUeHUs
MPSIMBIX U MJIOCKOCTEHN
[TapannenbHble MpsIMbIE U TUIOCKOCTH:
napasuieNbHbIe CeYCHUS
[TapannenbHble MPSIMBIC U TIFIOCKOCTH:
pacu€T OTHOUIECHUI

[TapamienbHble IpsMBbIE U IIJIOCKOCTH:
YIJIBI MEXKAY CKPEIUBAIOIIAMUCS
MMpsAMBbIMHA

[lepnieHnuKyIsIpHBIE IPSIMBIE U
TJIOCKOCTH: CTaHJAPTHBIE Maphbl

https://lesson.edu.ru/lesson/a0aef458-
2054-4bch-9163-f15fae95e212

https://lesson.edu.ru/lesson/444333d5-
1826-4fed-a99d-af8588b69131

https://lesson.edu.ru/lesson/765623bc-
bd0a-4f24-bba3-54f429d08b27

https://lesson.edu.ru/lesson/81724ead-
b83c-4ffe-a088-7f71f268e7ab

https://lesson.edu.ru/lesson/a79a6071-
f54e-43a1-97f0-035b2eaa7f70



https://lesson.edu.ru/lesson/a0aef458-a054-4bcb-9163-f15fae95e212
https://lesson.edu.ru/lesson/a0aef458-a054-4bcb-9163-f15fae95e212
https://lesson.edu.ru/lesson/444333d5-1826-4fed-a99d-af8588b69131
https://lesson.edu.ru/lesson/444333d5-1826-4fed-a99d-af8588b69131
https://lesson.edu.ru/lesson/765623bc-bd0a-4f24-bba3-54f429d08b27
https://lesson.edu.ru/lesson/765623bc-bd0a-4f24-bba3-54f429d08b27
https://lesson.edu.ru/lesson/81724ead-b83c-4ffe-a088-7f71f268e7a5
https://lesson.edu.ru/lesson/81724ead-b83c-4ffe-a088-7f71f268e7a5
https://lesson.edu.ru/lesson/a79a6071-f54e-43a1-97f0-035b2eaa7f70
https://lesson.edu.ru/lesson/a79a6071-f54e-43a1-97f0-035b2eaa7f70
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24

25

26

27

28

29

30

31

MEPIEHIUKYIISPHBIX IUIOCKOCTEN U
IIPSIMBIX, CHMMETPUHA MHOT'OTPAHHUKOB

[lepnieniuKyIsipHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHneHIuKyIsIpax
[lepneniuKyIsIpHbIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUIUH B
MHOTOTpaHHHUKaX

[ToBTOpEHMeE: momagn
MHOTOYTOJILHUKOB, (DOPMYJIBI AJIs
JI01a e, COOOpaKEHUSI TIOI00MSI

[ToBTOpenue: mIomanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI JIJIs
10 e, COOOPaKEHUSI TIOT00MSI

[ToBTOpEHUe: moIIaIn
MHOTOYTOJILHUKOB, ()OPMYJIbI JIJIs
TIoMIaiel, COOOpaKeHHS IO 100U

[Tnomanu ce4eHnit MHOTOTPaHHUKORB:
IUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MoI00us

[Inomaau ceyeHnii MHOTOTPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, cOOOpakeHUs Moaoous
Kontponbnas padora "[loBTopenue:
MHOTOTPaHHHKH, CCUCHUS
MHOTOTPAaHHUKOB"

O06BeM Tena. OOBEM MPSIMOYTOIBLHOTO
napajuiesienumne/1a

https://lesson.edu.ru/lesson/3a216aaf-
9ba3-40b8-a486-0dc3ch365bf2

https://lesson.edu.ru/lesson/ab1010fd-
ec08-412a-8e0a-48000022db76



https://lesson.edu.ru/lesson/3a216aaf-9ba3-40b8-a486-0dc3cb365bf2
https://lesson.edu.ru/lesson/3a216aaf-9ba3-40b8-a486-0dc3cb365bf2
https://lesson.edu.ru/lesson/ab1010fd-ec08-4f2a-8e0a-480b0022db76
https://lesson.edu.ru/lesson/ab1010fd-ec08-4f2a-8e0a-480b0022db76
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3amaum 00 yaBOCHHUHU Ky0a, 0
KBaJIpaType Ky0a; 0 TPUCEKIUH yTJia
CrepeoMeTpHUYECKUE 3a1a4H,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TapaJuieNenune1a
[TpuknanHbie 3a1a49u, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO TTapaJuIeIIeUIe /1a

O0BEM npsIMOit TPU3MBI

CrepeomeTrpuueckue 3aauy,
CBSI3aHHBIE C BHIYMCIEHUEM 00bEMOB
IIPSAMOM TIPU3MBI

ITpuknaaHble 3aauu, CBSI3aHHbIE C
00BEMOM TMPSIMOM MPU3MBI

Brraucierrne 00bEMOB TEJ C IIOMOIIBIO

onpenenéHHoro uHTerpaia. Oobém
HAKJIOHHOH MPU3MBI

Brruncienue 00bEMOB TEJ C TTIOMOIIBIO

ornpenenéHHoro uaTerpana. O0sEm
UpPaMUbI

®opmyna 00bEMa MUPaAMUIBL.
OTHomeHne 00bEMOB MTUPAMUJL C
O0IINM YTIIOM

dopmyna 00bEMa MUPaMUIbIL.
OTHomeHne 00bEMOB MTUPAMUJL C
O0IIKM YTIIOM

https://lesson.edu.ru/lesson/b00beld4-
540c-453d-a609-61de8c05ba59

https://lesson.edu.ru/lesson/1574f64f-
f4c4-4100-9550-cd8f238eb731

https://lesson.edu.ru/lesson/c493e4al-
20f0-43bb-a46a-1a65f1c17f0c

https://lesson.edu.ru/lesson/6d1691bc-
d8f4-4b31-b4f8-8dc3166f4b5c

https://lesson.edu.ru/lesson/6f1d9c35-
38b8-4da2-9e71-8e971aa5969a

https://lesson.edu.ru/lesson/8al50e71-
4542-4de3-a289-808c565ee5el

https://lesson.edu.ru/lesson/2a3b2dce-
126b-4918-9574-67f47b5dab53

https://lesson.edu.ru/lesson/8e017257-

29b1-4f0e-b0a5-d77a4417a872



https://lesson.edu.ru/lesson/b00be1d4-540c-453d-a609-61de8c05ba59
https://lesson.edu.ru/lesson/b00be1d4-540c-453d-a609-61de8c05ba59
https://lesson.edu.ru/lesson/1574f64f-f4c4-4100-9550-cd8f238eb731
https://lesson.edu.ru/lesson/1574f64f-f4c4-4100-9550-cd8f238eb731
https://lesson.edu.ru/lesson/c493e4a1-20f0-43bb-a46a-1a65f1c17f0c
https://lesson.edu.ru/lesson/c493e4a1-20f0-43bb-a46a-1a65f1c17f0c
https://lesson.edu.ru/lesson/6d1691bc-d8f4-4b31-b4f8-8dc3166f4b5c
https://lesson.edu.ru/lesson/6d1691bc-d8f4-4b31-b4f8-8dc3166f4b5c
https://lesson.edu.ru/lesson/6f1d9c35-38b8-4da2-9e71-8e971aa5969a
https://lesson.edu.ru/lesson/6f1d9c35-38b8-4da2-9e71-8e971aa5969a
https://lesson.edu.ru/lesson/8a150e7f-4542-4de3-a289-808c565ee5e1
https://lesson.edu.ru/lesson/8a150e7f-4542-4de3-a289-808c565ee5e1
https://lesson.edu.ru/lesson/2a3b2dce-126b-4918-9574-67f47b5dab53
https://lesson.edu.ru/lesson/2a3b2dce-126b-4918-9574-67f47b5dab53
https://lesson.edu.ru/lesson/8e017257-29b1-4f0e-b0a5-d77a4417a872
https://lesson.edu.ru/lesson/8e017257-29b1-4f0e-b0a5-d77a4417a872
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52

CrepeomeTrpuueckue 3aj1auu,
CBsI3aHHBIE C 00BEMaMU HAKJIIOHHOM
TIPU3MBI

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI

[IpuknagHeie 3a/1a4u 1O TEME
"O06BEMEI Te", CBI3aHHBIE C 00BEMOM
HAaKJIOHHOH MPU3MBI

[IpuknagHeie 3a1a4u 1O TEME
"O0BEMBI Te", CBI3aHHBIE C 00BEMOM
MAPaMUIBI

[Tpumenenne 00bEMOB. Brruncienne
paccTosHUSA A0 IUIOCKOCTH
Kontponbnas padota "O0bEM
MHOIOTpaHHHKA"

Hununaapuyeckas MOBEPXHOCTb,
o0Opa3zyroue MUITHHIPHIECKOM
MOBEPXHOCTHU

Munuuap. [pssMoi KpyroBod HUIMHIP.

[1nomane MOBEpXHOCTH LUIUHAPA
Konunueckas noBepXHOCTB,
o0pa3yronire KOHUIeCKOn
nosepxHoctu. Konyc

CeueHue KOHycCa IIOCKOCTBIO,
napaieIbHON TIOCKOCTH OCHOBAaHUS
VYceuénnplil konyc. M3o00pakenue
KOHYCOB U YCE€4EHHBIX KOHYCOB

https://lesson.edu.ru/lesson/ad9cb9a2-
73ab-4198-8271-f6beef152089

https://lesson.edu.ru/lesson/b0e6bc7e-
2601-41b7-b51e-9e830b42a7c4

https://lesson.edu.ru/lesson/1e66d14c-
3d59-4c1f-b9e9-acleelef21d5

https://lesson.edu.ru/lesson/a5955f2d-
485f-49f8-bece-d3a302ee2615

https://lesson.edu.ru/lesson/bbc39db3-
al19a-44dc-8e2e-309d8566834c¢

https://lesson.edu.ru/lesson/2b9cab68-
d557-4971-a0d8-e70928e4f870

https://lesson.edu.ru/lesson/e57b74el-
7382-42cc-aa65-af9684747e08

https://lesson.edu.ru/lesson/3f5d536b-
601b-4f43-b19a-1f7b1ded8866

https://lesson.edu.ru/lesson/3b9445b0-
607c-4f28-bd72-4ad127809691



https://lesson.edu.ru/lesson/ad9cb9a2-73ab-4198-8271-f6beef152089
https://lesson.edu.ru/lesson/ad9cb9a2-73ab-4198-8271-f6beef152089
https://lesson.edu.ru/lesson/b0e6bc7e-2601-41b7-b51e-9e830b42a7c4
https://lesson.edu.ru/lesson/b0e6bc7e-2601-41b7-b51e-9e830b42a7c4
https://lesson.edu.ru/lesson/1e66d14c-3d59-4c1f-b9e9-ac1ee1ef21d5
https://lesson.edu.ru/lesson/1e66d14c-3d59-4c1f-b9e9-ac1ee1ef21d5
https://lesson.edu.ru/lesson/a5955f2d-485f-49f8-bece-d3a302ee2615
https://lesson.edu.ru/lesson/a5955f2d-485f-49f8-bece-d3a302ee2615
https://lesson.edu.ru/lesson/bbc39db3-a19a-44dc-8e2e-309d8566834c
https://lesson.edu.ru/lesson/bbc39db3-a19a-44dc-8e2e-309d8566834c
https://lesson.edu.ru/lesson/2b9cab68-d557-4971-a0d8-e70928e4f870
https://lesson.edu.ru/lesson/2b9cab68-d557-4971-a0d8-e70928e4f870
https://lesson.edu.ru/lesson/e57b74e1-7382-42cc-aa65-af9684747e08
https://lesson.edu.ru/lesson/e57b74e1-7382-42cc-aa65-af9684747e08
https://lesson.edu.ru/lesson/3f5d536b-601b-4f43-b19a-1f7b1ded8866
https://lesson.edu.ru/lesson/3f5d536b-601b-4f43-b19a-1f7b1ded8866
https://lesson.edu.ru/lesson/3b9445b0-607c-4f28-bd72-4ad127809691
https://lesson.edu.ru/lesson/3b9445b0-607c-4f28-bd72-4ad127809691
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[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYyCa

[Tnomaae 60KOBOM MOBEPXHOCTH H
MIOJIHOW MMOBEPXHOCTU KOHYyCa
CrepeomeTpruecKue 3aa4i Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUN ITUIUHAPA,
KOHyca

CrepeomeTpruecKue 3a1a4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
MOCTPOEHUEM CEUEHUM LWJIUH]IPA,
KOHYyca

HpI/IKJIal[HBIC 3aJa4H, CBA3aHHBIC C
MUIMHAPOM

[Tpuknanueie 3a1a4u, CBsI3aHHBIC C
UTAHIPOM

Cdepa u map

[Tepeceuenue cdepsl u mapa c

riockocTrio. Kacanue mapa u cdepsl

IJI0CKOCTBI0. By u n3obpakenue
mapa

[Tepeceuenue cdepsl u mapa c

miockocThio. Kacanue mapa u cdepsl

MJIOCKOCTHIO. B 1 nu3o0pakenue
mapa

VYpasaenue chepsl. [Lnomans chepst u

e€ gacTel

CummeTtpust cdepsl U mapa

https://lesson.edu.ru/lesson/5e6b22af-

216b-4693-8f11-848ef7b8ele9

https://lesson.edu.ru/lesson/4f6caa33-

229c-4393-8f9b-b296aa645262

https://lesson.edu.ru/lesson/b03dca49-

6687-446¢-98¢c3-b8981f4da072

https://lesson.edu.ru/lesson/598a3cd2-

1fc4-454a-9f31-bd2f3edfeOdc

https://lesson.edu.ru/lesson/3c0af922-

269a-438d-9d03-6f04013e95a3

https://lesson.edu.ru/lesson/9368afa6-

c4db-4970-9647-409759fc6282



https://lesson.edu.ru/lesson/5e6b22af-216b-4693-8f11-848ef7b8e1e9
https://lesson.edu.ru/lesson/5e6b22af-216b-4693-8f11-848ef7b8e1e9
https://lesson.edu.ru/lesson/4f6caa33-229c-4393-8f9b-b296aa645262
https://lesson.edu.ru/lesson/4f6caa33-229c-4393-8f9b-b296aa645262
https://lesson.edu.ru/lesson/b03dca49-6687-446c-98c3-b8981f4da072
https://lesson.edu.ru/lesson/b03dca49-6687-446c-98c3-b8981f4da072
https://lesson.edu.ru/lesson/598a3cd2-1fc4-454a-9f31-bd2f3edfe0dc
https://lesson.edu.ru/lesson/598a3cd2-1fc4-454a-9f31-bd2f3edfe0dc
https://lesson.edu.ru/lesson/3c0af922-269a-438d-9d03-6f04013e95a3
https://lesson.edu.ru/lesson/3c0af922-269a-438d-9d03-6f04013e95a3
https://lesson.edu.ru/lesson/9368afa6-c4db-4970-9647-409759fc6282
https://lesson.edu.ru/lesson/9368afa6-c4db-4970-9647-409759fc6282
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74

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIE CO CEpOH U 1IapoM,
MIOCTPOCHUEM UX CEYEHH MII0CKOCTHIO
CrepeoMeTrpuueckue 3ajauu Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
MIOCTPOCHUEM UX CEYEHH MIIOCKOCTHIO
[IpuknanHele 3a1a4u, CBA3aHHBIE CO
cdepoii u mapom

IToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BHIUMCIIEHUS B
OKpY’KHOCTH, CTaHJIapTHbIE TIOJ00MS
Pa3znuynble koMOMHALIMY Tel
BpallleHHs 1 MHOTOTPAaHHUKOB

3anauu no Teme ""Tena U MOBEPXHOCTH
BparieHus"

3agauu o TeMe ""Tena u MOBEpXHOCTH
BpaieHus"

KonTponbhas padora "Tena u
MOBEPXHOCTH BpalieHus"

O06wém nnmunapa. Teopema 06 00bEMeE
MPSIMOTO LMJIMHJIpA

Brruucnenue 06bEMOB Tell C TOMOUIBIO
ornpenenéHHoro uurerpana. O0bsEm
KOHyCa

ITmomaay OOKOBOU U ITOJIHON
MIOBEPXHOCTHU KOHYyCa

https://lesson.edu.ru/lesson/78171944-
42c2-4ebe-8cf1-0ae9307a702¢e

https://lesson.edu.ru/lesson/0123b6f1-
2e2a-43h2-ab88-c54d7755d0e2

https://lesson.edu.ru/lesson/55450d15-
1a8c-444b-8clc-62dfee305789

https://lesson.edu.ru/lesson/5a30997c-
604b-4365-9689-7¢573fleb71f



https://lesson.edu.ru/lesson/78171944-42c2-4ebe-8cf1-0ae9307a702e
https://lesson.edu.ru/lesson/78171944-42c2-4ebe-8cf1-0ae9307a702e
https://lesson.edu.ru/lesson/0123b6f1-2e2a-43b2-ab88-c54d7755d0e2
https://lesson.edu.ru/lesson/0123b6f1-2e2a-43b2-ab88-c54d7755d0e2
https://lesson.edu.ru/lesson/55450d15-1a8c-444b-8c1c-62dfee305789
https://lesson.edu.ru/lesson/55450d15-1a8c-444b-8c1c-62dfee305789
https://lesson.edu.ru/lesson/5a30997c-604b-4365-9689-7c573f1eb71f
https://lesson.edu.ru/lesson/5a30997c-604b-4365-9689-7c573f1eb71f
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CrepeoMeTpuueckue 3aauy,
CBSI3aHHBIE C BBIYMCICHUEM 00bEMOB
UWIMH]Ipa, KOHYyCca

[TpuknaaHeie 3a7auu M0 TEME
"OO6BEMBI U MJIOLIAIU TTOBEPXHOCTEH

Ter"

OO0BEM 11apa U MapoBOro CEKTOPA.
Teopema 06 o6bEMe mapa. [1momans
cdepol. CTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIE C BBIYHUCIEHHEM 00HEMOB
apa, mapoBOro CETMEHTa U MapOBOTO
CeKTopa

[TpuknaaHbie 3a1a49H 110 TEME
"O0BEMBI TeN", cBSI3aHHBIE C 00BEMOM
apa ¥ miomajsio chepsl.
CoOTHOIIICHUS MEXTy TUTOIIASTMHU
MOBEPXHOCTEH M 00BEMAMHU TOTOOHBIX
Tel

[Tono6HbIE Tena B MPOCTPAHCTBE.
N3menenne o0wEma npu noo0uu.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYHCIICHUEM 00BbEMOB
TeJI U IUTONIaJIeH MMOBEPXHOCTEH
KonTponbnas pabota "[1nomaau
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX TN
JIBM>KeHUS TPOCTPAHCTBA.
OTto0pakeHusi. J[Br>keHUs 1 paBEHCTBO
¢uryp. OOmre cBOWCTBa IBMKEHUH

https://lesson.edu.ru/lesson/e5da39a6-

6de3-4e81-931a-e120ad2dcbh27

https://lesson.edu.ru/lesson/3792b824-
Oca3-41c7-a0e6-79bbadcflc4?

https://lesson.edu.ru/lesson/bd9fbdac-
f3b0-4d17-896e-2c3575c9dadb



https://lesson.edu.ru/lesson/e5da39a6-6de3-4e81-931a-e120ad2dcb27
https://lesson.edu.ru/lesson/e5da39a6-6de3-4e81-931a-e120ad2dcb27
https://lesson.edu.ru/lesson/3792b824-0ca3-41c7-a0e6-79bba4cf1c47
https://lesson.edu.ru/lesson/3792b824-0ca3-41c7-a0e6-79bba4cf1c47
https://lesson.edu.ru/lesson/bd9fbdac-f3b0-4d17-896e-2c3575c9da4b
https://lesson.edu.ru/lesson/bd9fbdac-f3b0-4d17-896e-2c3575c9da4b
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Buael n1BukeHUi: napaieIbHbII
MIEPEHOC, LEHTPAJIbHASI CUMMETPUS,
3epKajibHasi CAMMETPHS, TOBOPOT
BOKPYT NPSMOU

[TpeoOpazoBanus nogoous. [Ipsmas u
cepa Diinepa

['eoMeTpuueckue 3a1a4n Ha
NPUMEHEHHE JIBUKCHUSI

Kontponbnas padota "BekTopsl B
MpOCTpaHCTBE. J[BUXKEHUS B
npocrpaHncree”

O6o6maromee nopropenue 11
TIOHSITHI U METOJIOB Kypca Te€OMETPUHN
10-11 xmaccoB, cucreMaTu3anus
3HaHui: "[lapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B IpOCTpaHCTBE"

O6o6mraromee nmosTopenue 11
MOHATHUI U METOOB Kypca reOMeTpuH
10-11 xmaccoB, cucreMaTu3anus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6m1aromiee nosropenue 11
MIOHATUI U METOJIOB Kypca T€OMETpUU
10-11 kmaccoB, cucreMaTH3anus
3HaHuii: "BekTopsl B nmpocTpaHcTBe"

Oo6o6m1aromiee nosropenue 11
MOHSITHH M METOJIOB Kypca reOMETPUHN
10-11 kmaccoB, cucreMaTH3anus
3HaHmii: "OObeM MHOTOTpaHHUKA"

https://lesson.edu.ru/lesson/0ea0fe78-
1b2e-4985-9cb3-c225785bef76

https://lesson.edu.ru/lesson/a6742817-
fb5b-4dcd-881e-4beac83b2ae6



https://lesson.edu.ru/lesson/0ea0fe78-1b2e-4985-9cb3-c225785bef76
https://lesson.edu.ru/lesson/0ea0fe78-1b2e-4985-9cb3-c225785bef76
https://lesson.edu.ru/lesson/a6742817-fb5b-4dcd-881e-4beac83b2ae6
https://lesson.edu.ru/lesson/a6742817-fb5b-4dcd-881e-4beac83b2ae6
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Oo6o6m1aromiee nosropenue 11
MOHATHUI U METOOB Kypca reOMeTpuH
10-11 kmaccoB, cucreMaTu3anus
3HaHui: "O0beM MHOrOrpaHHHUKaA"

O6o06maromiee nosropenue 11
MOHATHUI U METOOB Kypca reOMeTpuH
10-11 xmaccoB, cucTreMaTH3anus
3Hanuit: "[lnomanu moBepxXHOCTH U
00BEMBI KPYTIIbIX TET"

O6o06maromiee nosropenue 11
MOHATHUI U METOJOB Kypca reOMeTpuH
10-11 xmaccoB, cucTeMaTH3anus
3HaHuii: "Ilnomanyu moBepXHOCTH U
00BEMBI KPYTIIBIX TET"

HroroBas koHTpoNbHAs paboTa
HtoroBas koHTpoNbHAs paboTa

[ToBTOpeHME, 0600IICHNE 1
cucTeMaTu3alus 3HaHUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HaYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH.
I'peueckuii nepuon

https://lesson.edu.ru/lesson/216219b6-
ecb0-4346-948e-69b93e2fbc35

https://lesson.edu.ru/lesson/e59902ef-
2dd8-41d7-94ee-e5e58aac976¢



https://lesson.edu.ru/lesson/216219b6-ecb0-4346-948e-69b93e2fbc35
https://lesson.edu.ru/lesson/216219b6-ecb0-4346-948e-69b93e2fbc35
https://lesson.edu.ru/lesson/e59902ef-2dd8-41d7-94ee-e5e58aac976c
https://lesson.edu.ru/lesson/e59902ef-2dd8-41d7-94ee-e5e58aac976c
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Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TeXHOJorni. HoBoe
BpeMs. D10Xa BO3POXKICHUSA

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKH U €€ POoJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
Heesximposa reomerpus.
Tpuanrynsauus

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
DNEeKTPOHHBIE TaOIHIIBI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TexHoJorui. dopmyna
CumrncoHa

O06001IeHNe U3YYCHHOTO MaTepraia 3a
10-11 xmaccet

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

https://lesson.edu.ru/lesson/4cc87193-
5ada-4bcc-b1b1-fd015d077d52

https://lesson.edu.ru/lesson/8048ced6-
8ab9-495e-99e4-12dbc6597e56

https://lesson.edu.ru/lesson/7282b669-
8897-4709-a769-8f9658h7ce32

https://lesson.edu.ru/lesson/4c3a36b2-
fa87-4f42-a115-109890d9163c



https://lesson.edu.ru/lesson/4cc87193-5ada-4bcc-b1b1-fd015d077d52
https://lesson.edu.ru/lesson/4cc87193-5ada-4bcc-b1b1-fd015d077d52
https://lesson.edu.ru/lesson/8048ced6-8ab9-495e-99e4-12dbc6597e56
https://lesson.edu.ru/lesson/8048ced6-8ab9-495e-99e4-12dbc6597e56
https://lesson.edu.ru/lesson/7282b669-8897-4709-a769-8f9658b7ce32
https://lesson.edu.ru/lesson/7282b669-8897-4709-a769-8f9658b7ce32
https://lesson.edu.ru/lesson/4c3a36b2-fa87-4f42-a115-109890d9163c
https://lesson.edu.ru/lesson/4c3a36b2-fa87-4f42-a115-109890d9163c

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
NpoBepPsIeMOro
pe3yabTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbI CpelHero o01ero odpasoBanus

['eomerpus
OnepupoBaTh MOHATUSIMU: TOUKA, PSAMast, IJIOCKOCTh

HpI/IMeHHTB AKCUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX IIPU PCIICHUU
reOMCTPHUICCKUX 3adav

Ol'IepI/IPOBaTI) MOHATHUAMU: MAPAJUICIIBHOCTE MW ICPICHAUKYJIAPHOCTD
MMpsAMBIX U IUIOCKOCTEH

KnaccuummpoBars B3auMHOE pacroOKEHUE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMU: JBYT'PaHHBIM yroJ, TpaHU JBYTPAHHOIO YyIJa,
peOpo ABYTpaHHOIO yria, JMHEHHBIH yToJl JBYTPaHHOIO yria, IpaaycHas
Mepa JBYTPaHHOIO yria

OnepupoBaTh MOHATUSMU: MHOTOI'PAHHHUK, BBINYKJIBII M HEBBITYKJIbINA
MHOTI'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, IPaBUJIbHBI MHOIOIPaHHUK

Pacrio3naBaTh OCHOBHBIC BHBl MHOTOTPAaHHUKOB (NMUpaMuja, MpHU3Ma,
MIPSIMOYTOJIBHBIN MapajuieNenuIe], Kyo)

KnaccupunupoBaTe  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
KiaccupuKauyd  (BBIMYKJIBIE WM HEBBINYKIble  MHOTOTPAHHUKH,
IMpaBUJIbHLIC MHOI'OrpaHHUKH, IMPAMBIC n HAKJIOHHBIC IMPU3MEI,
napauieJIeune;Ibl)

OHepI/IpOBaTL IIOHATUAMMU: CCKyHlIast IIJIOCKOCTD, CCUYCHUC
MHOT'OT'PpaHHUKOB

OOBACHATP  NPUHLUIBI  MOCTPOCHHUS  CEUYEHWH  MHOTOTPAHHUKOB,
UCIOJIB3YSI METOJ CIIEJIOB

CtpouTh ce4YeHUussT MHOTOTPAHHUKOB METOJIOM CIIE€JOB, BBIMOJHATD
(BBIHOCHBIE) TUIOCKHE YEePTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (puryp:
BU/JI CBEPXY, COOKY, CHU3Y

Pematp 3a1aun Ha HAXO0XJACHHE TEOMETPUUYECKUX BEIMYHMH MO 00pa3iam
WM aaropuTMaM, MPUMEHSS] W3BECTHBIE AHAIMTHUYECKUE METObl MpU
pEelIeHUU CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3a7ad Ha BBIYUCIICHUE
PAcCTOSTHUN MEXJy JBYMs TOYKaMH, OT TOYKHU JI0 MPSAMOU, OT TOUYKHUJIO
MJIOCKOCTH, MEXKTy CKPEIIHMBAIOIIUMHUCS MPSIMBIMU

Pemnate 3agaun Ha HAXOXKJIEHUE TCOMECTPHUUYCCKUX BCIIMYUH I10 o6pa3uaM
HJIN aJIrOpUTMaM, IMPUMCHSASA U3BCCTHLIC aAHAJIUTUYCCKUC MCETOMAbI IIpH



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KVIACC

Kon
MpoBepPsAEMOro
pe3yJjbTara

6

6.1

6.2
6.3
6.4

pELICHUU CTAaHJAPTHBIX MATEMAaTUYECKUX 3alad HAa BBIYMCIICHHE YTJIOB
MEXKIY CKPEIIMBAIOIIUMHUCI IPSIMBIMH, MEXAY INPSIMOU U IUIOCKOCTBIO,
MEXKIy IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

Bbruuciare 00BEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupaMuIa) ¢ MPUMEHEHUEM (HOPMYIT, BBIYUCIISITE COOTHOIICHUS
MEXKITY TIOIAIMU MOBEPXHOCTEH, o0BEMamMu 10T0OHBIX
MHOTOTPaHHUKOB

OHGpHpOBaTB MOHATHUAMU. CHUMMETPHUA B IIPOCTPAHCTBEC, LHECHTP, OChb U
IJIOCKOCTh CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTb CUMMCTPHUU (I)I/Il“ypbl

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUIypax, MPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax

[TpumMeHsaTH reoMeTpudeckre (aKThl A PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, NPEIIONAralIiuX HECKOJIbKO IIaroB pPEIICHUs, €CIA YCIOBHS
IIPUMEHEHHUS 3aJ1aHbl B IBHOU (opMme

HpI/IMeHHTL HpOCTGﬁHIPIC NporpaMMHbBIC CPCACTBA H DJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1av

[TpuBOaUTH MpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
KU3HU, paCIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsATh NOJIyYEHHbBIEC 3HAHUS HA MPAKTUKE: AHATU3UPOBATh PEAJIbHbBIC
CUTYaLlMU U IPUMEHSTh U3YUYCHHBIE IOHATHS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTuuecku  CHOPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pealbHbIE CHUTyallMd Ha S3bIKE I'€OMETPUM, HCCIIEN0BATH IOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHUEM I€OMETPUUECKUX IOHATUI U TEOPEM, anapara
anreOphl, pelath MPAKTHUYECKHE 3aJaud, CBSI3aHHBIE C HAXOXKICHHEM
F€OMETPUYECKUX BEIUYUH

IIpoBepsiemble npeMeTHBIE Pe3yabTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 06pa3oBaHus

I'eomerpus

OnepupoBaTh NOHATUSAMU: LUIMHIPUYECKas MOBEPXHOCTb, 00Opas3yrolue
LWIMHIPUYECKON IOBEPXHOCTH, LWIMHAP, KOHHUYECKAs MOBEPXHOCTD,
oOpasyrolye  KOHMYECKOW  TOBEPXHOCTH, KOHYyC, cdepudeckas
MIOBEPXHOCTh

Pacnio3naBath Tena BpaiieHus (IMIUHAP, KOHYC, cdepa U map)
OOBSACHATH CIOCOOBI MOTYUYSHHS TEN BPALICHHS

KnaccudunuposaTs B3auMHOE pacnoioskeHue cepbl U MIO0CKOCTH



6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

OHCpHpOBaTL IIOHATUAMMU: H.IapOBOﬁ CCTMCHT, OCHOBAaHHC CCIMCHTA,
BBICOTA CErMEHTa, LIAPOBOM CIIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA
IIAPOBOT'O CJI0s, IIAPOBOW CEKTOP

Bbuucnare 00bEMBI M IUIOIIAAM  TOBEPXHOCTEH TeN BpalleHus,
reOMETPUUECKUX TeJl C IPUMEHEHUEM (HopMyJT

OnepupoBaTh TOHSTHSAMHU: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy H
ONHMCaHHBIN 0K0JI0 cdepsl, chepa, BIHMCaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalieHus

BrraucisTe COOTHOIIECHUST MK Ty TUIOMIAIMU IIOBEPXHOCTEH M 00bEMaMu
MMOJOOHBIX TEN

N300paxkaTh u3ydyaeMble (UIYpbl OT PYKH U C NMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

BbInonHATh (BBIHOCHBIE) IUIOCKHME YEPTEXKH U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (uUryp: BUA CBepxXy, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpalICHUs

W3Bnekatb, UHTEPIPETHPOBATHL MU IMPEOOpPa3oBbIBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUIypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsaTH reoMeTpudeckre (akThl JJS PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEIONIAraloIiuX HECKOJIbKO IIaroB pPEIICHUs, €CIHA YCIOBUS
IIPUMEHEHHUS 3aJ1aHbl B IBHOU (opMme

OHCpHpOBaTL IMOHATHUEM: BCKTOP B IPOCTPAHCTBC

BBINONTHATE JIEHCTBUS CIIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa Ha YHCIIO, OOBSICHATh, KAKUMH CBOWCTBAMHU OHH
o0JtamaroT

[TpuMeHsITh paBUIIO NapasuieIenue1a Ipy CI0KEHUH BEKTOPOB

OnepupoBaTh MOHATUAMU: JEKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTODA,
Yrol MeXAy BEKTOpaMH, CKaJIIpHOE IIPOM3BEIECHUE  BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

HaXOI[I/ITB CYMMY BCKTOPOB MW IPOU3BCACHUC BCKTOpA HA YHUCIIO, YI'OJI
MCXKAY BCKTOpaMHU, CKAJIIIPHOC IMPOU3BCACHUC, pACKIIaAbIBAThL BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BCKTOpaM

3amaBaTh IJIOCKOCTH YPaBHCHUEM B }IeKapTOBOﬁ CUCTEME KOOpAHAT
Pemiate HpOCTCfII.HHG reOMCTPHUICCKUC 3a/]a4 HAa IPUMCHCHUC BCKTOPHO-
KOOPAWHATHOTO METO1a

PemraTe 3aJady Ha AO0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHONIICHUHA U
HaX0XXIACHUC I'COMCTPUUCCKUX BCIUYUH IIO o6pa3uaM Wi ajiropurMam,
MMPpUMCHAA HN3BCCTHBIC METOABI npu pemicHUuN CTaHAAPTHBIX
MaATeMaTHUYCCKUX 3aJa4d



6.21

6.22

6.23

IIpuMeHATH mpocTEHIINE IIPOrpaMMHBIE CPEACTBA U JIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

[TpuBoaUTH MpUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE U
JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE

[IpuMeHATh MOTyYEeHHBIC 3HAHUS Ha MPAKTUKE: aHATTU3UPOBATH PeabHbIC
CUTYAIMHU U TPUMEHSTh H3y4YCHHBIC TIOHSTHS B IIPOIIECCE MTOUCKA PEIICHUS
MaTeMaTH4ecku  cOpMyIMpOBAaHHOW  MPOOJEMbI,  MOJEIUPOBATH
pealibHble CUTYallud Ha SI3bIKE T€OMETPHUH, UCCIIE0BATh MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHATUH U TEOPEM, alnapara
anreOphl, pelarh MPAaKTHUYECKHE 3a7aud, CBSI3aHHBIE C HAXOXKICHUEM
r€OMETPUYECKUX BETUUNH



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUSA

I'eomerpus

OcHoBHble TIOHATUA cTepeomeTpun. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsTHe 00 aKCHOMATHUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIEJICTBUS U3 HUX

B3aumHOe pacnonokeHue  OpsAMBIX B MPOCTPAHCTBE:  IEpECEKaroluecs,
napajiefbHble W CKpeluBarouecs npsmble. [lapamienbHOCTh MNpAMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE: IMapajuleibHbIE MpPsAMbIE B  IPOCTPAHCTBE,
MAPAJUIETBHOCTh TPEX MPAMBIX, MAPALIETBHOCTh NPSIMOM M IUIOCKOCTH. YTJIBIC
COHAIIPaBJICHHBIMU CTOPOHAMHM, YIOJ MEXIy HpSIMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh TIOCKOCTEN: MapajuiesIbHbIE MIIOCKOCTH, CBOMCTBA MapaslieIbHbIX
mwiockocteil. [Ipocreiinire mpocTpaHCTBEHHbIE (DUTYpHl HA IUIOCKOCTH: TETpa’p,
Ky0, mapasuiesnenumnesa, NoCTPOeHUe CEUeHUN

[lepneHIUKyIIPHOCTh NPSAMONM UM IUIOCKOCTH: NEPIEHIUKYJSIPHBIE MpSMbIE B
IIPOCTPAHCTBE, NPSIMbIE NTAPAJUICIIBHBIE U IIEPIICHIUKYJIIPHBIEC K IUIOCKOCTH, ITPU3HAK
MEPIEHIUKYIIPHOCTH MIPSMOM U IUIOCKOCTH, TEOpEMa O MPSAMOM NEPIEHANKYIISIPHON
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YTOJI MEXAY IPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIN
YTOJI, IMHEMHBIN yToJI IByTpaHHOro yria. [lepnenukysip 1 HakKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM /10 IIIOCKOCTH, TPOEKIUs (PUTYpbI HA
IJI0CKOCTB. [lepneHInKyIIpHOCTD II0CKOCTEN: IPU3HAK NEPIIEHIUKYISIPHOCTH IBYX
mockocTeit. Teopema o TpEX MepreHIuKyIspax

[loHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOTOIPAHHHUKA, BBINYKJIbIE W
HEBBINYKJIbIE MHOTOIPDAaHHUKH, Pa3BEPTKa MHoOrorpaHHuka. [Ipmsma: Nn-yrombHas
Ipu3Ma, TpaHU U OCHOBAHMS IMPU3MBI, MpsIMas U HAKJIOHHas NMPHU3MBbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH MpU3Mbl. [lapanenenunesn, npsMOyrojbHbBIN MapauIeIeuIe]
U ero cBoctBa. [Iupamupa: N-yronpHas nupaMua, rpaHd U OCHOBAHWE NTUPaMUJIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh NMHUpPAMUAbI, NIPaBUWIbHAS U yCEUY€HHAs NHUpaMuja.
OnemMeHTbl TOpuU3Mbl W OUpaMuabl. [IpaBuiIbHbIE MHOTOIPAaHHUKU: IOHSTHE
MPaBUJIBHOTO MHOTOTPaHHWKA, MpPaBWIbHAS IPU3Ma W IpaBWIbHAs INHPAMHJA,
MpaBWIbHAs TPEyroyibHas MUpaMujia U NMpaBUWIbHBIN TeTpasap, KyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ip, AOJAEKa’Ap M uKocadapyrue CedeHus
IPU3MBI U TUPAMHUJIBI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKH, MPSAMOIL, MIIOCKOCTH.
OJIEMEHTBl CUMMETPUM B  IHpPaMUJAX, [ApaJUICNCININEaX, IPaBHIbHBIX
MHOT'OTPaHHUKAX

Bhruncnenue 371€MEHTOB MHOTOIpAaHHHMKOB: pEOpa, aumaroHanu, yrisl. [lmomans
OOKOBOM IOBEPXHOCTH M TMOJHOM IOBEPXHOCTH MPSAMOM NPHU3MBI, ILJIOLIAAb



7.7

OCHOBaHHUH, Teopema 0 OOKOBOI MOBEPXHOCTHU MpsiMON mpu3Mbl. [1omans 60koBoi
IIOBEPXHOCTH U IIOBEPXHOCTH IPABUIBHOM NUPAMUABI, TEOpeMa O IUIOLIALU
yceu€nHoi nupamupl. [lorstre 06 00béme. OOBEM MUpaMuIbl, TPU3MBI

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOILIEHUS MEXKTY TUIOIMIAIIMU TOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblIii 3JIeMEHT COAEPKAHUS
I'eomerpus

[unuaapuydeckas TOBEPXHOCTh, 00pa3yIonue MIHHAPUIECKON TOBEPXHOCTH, OCh
MWIUHAPUYECKONW MoBepxHOCTH. L{MmuHap: ocHOBaHMS M OOKOBask MOBEPXHOCTH,
oOpasyroiasi ¥ 0Ch, IUIOMIAL OOKOBOW U MOJTHOU IMOBEPXHOCTH

Konuueckasi TOBEpXHOCTh, OOpa3yrolIMe KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOU MoBepXHOCTH. KOHYyC: OCHOBaHME M BEPIIMHA, 00pa3yromas
1 OCb, IJTOIIA1b O0KOBOM M TIOJIHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromine
U BBICOTa, OCHOBAHUA U OOKOBask MOBEPXHOCTh

Ccepa u map: neHTp, paauyc, AMaMeTp, IIOLab MOBEPXHOCTH cdepsl. B3aumHoe
pacnonoxxeHue cepbl U IJIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe, muIomans
cdepsl

N300pakeHue Tes BpalleHus Ha MII0CKOCTU. Pa3BEpTka UIMHIpa U KOHyca
KomOuHanuu Tten BpamieHus U MHOTOTPAaHHMKOB. MHOIOIpaHHUK, ONUCaHHBIN
OKOJIO cepsl, cepa, BIUCAaHHAS B MHOIOI'PAaHHUK, WK TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO Tapajuienenunena 1 ciaeactBus u3 He€. OO0BEM HWIMHIPA,
koHyca. O0BEM mapa u miomaab cQepol

[Tonobupie Tema B  mpoctpaHcTBe. (COOTHOIIEHUS MEXIY  IUIOIMIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TEN

Ceuenus nunuHApa (MapamielbHO M MEPHEHAUKYISPHO OCH), CEUEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIee Yepe3 BEPIIUHY ), CEUSHUS [1apa

BCKTOp Ha TIOCKOCTH MU B IPOCTPAHCTBE. CnoxeHrne M BBEIYATAHHE BCKTOPOB.
YMHOXEHHEe BeKTopa Ha uucio. Pa3noxenue BekTopa mo TpéM HEKOMIUTaHAPHBIM
BektopaM. [IpaBuno mnapamwienenunena. Pemenue 3amay, CBSI3aHHBIX C
MPUMEHEHHUEM MIPABUII ACHCTBUI C BEKTOpaMHU

[IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimue 3amaum B KOOpAMHATax. Yroid Mexay Bekropamu. CkansipHoe
IIPOU3BEJICHNE BEKTOPOB. BpIUnciIeHNE YIJoB MEXIAYy MPSAMBIMU M IJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJT IPU PEIIEHUH F€OMETPUUYECKHX 3a/1a4



IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBAHMS K MPEAMETHBIM Pe3yJibTATAM OCBOECHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrPaMMbI CPeIHEro 0011ero
o0pa3oBaHus

Brnanenne MeTogamu J0Ka3aTeNbCTB, alTOPUTMAMH PEIICHHS 3ajad;
yMeHue (OpMyJIHpOBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOMCTBO, NPHU3HAK, JOKA3aTEIbCTBO,
pPaBHOCHJIbHBIE (POPMYJIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYINPOBATH
00paTHOE W TPOTHUBOMOJIOKHOE YTBEPXKACHUE, NMPUBOIAUTH MPUMEPHI H
KOHTPIPUMEPHI, HCIOJIb30BATh METOJ MaTeMaTUYeCKONM HWHIYKIHUHU;
NPOBOJIUTH JOKa3aTeNbHBIE PACCY)KACHUS TPH PEIICHHH 337ad,
OLICHUBATh  JIOTMYECKYIO0 IPAaBUIBHOCTH  PACCYXJACHHUH; yMeHHUe
OTIEPHPOBATH MOHSATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OTEpAIH HaJ
MHOXECTBaMH; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar Juisi OMCaHHs PEabHBIX MPOIIECCOB M SBJICHUN U NP PEIICHUH
3aJa4, B TOM YHCIE€ M3 JPYruX Y4YeOHBIX MpEeIMETOB; YMEHHE
OTIEpHPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, HUKI, rpad Ha
IUIOCKOCTH; yYMEHHE 3aJaBaTh M ONKCHIBaTh Tpadbl pa3nuIHBIMU

croco0amu; UCIIOIB30BATh Tpadbl PU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHITUSIMM: HATYpaJbHOE YHUCIIO, LIEJI0€ YHUCIIO,
CTENeHb C LIeJIbIM MOoKa3aTelieM, KOPeHb HAaTYpalbHON CTENEHH, CTETICHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C JICUCTBUTEIBHBIM
mokasaresneM, JorapuM 4Hcia, CHHYC, KOCHHYC U TaHTEHC
IPOU3BOJIBHOIO YHCIA, OCTAaTOK I0 MOJYJIIO, PAlMOHAJIBHOE YHUCIIO,
UppAlMOHATIFHOE  YHCIIO,  MHOXECTBa  HATypalbHBIX,  LENbIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCEN; YyMEHUE HCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOIIMI JeTuTeNh U HauMEeHbIIee
oOuiee KkpaTHOE, aNropuT™M EBKIMA NpU pelIeHnN 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CUYHUCIICHHUS;, yMEHHE
BBITIOJIHATh BBIYHMCIICHUE 3HAYEHUN W MPeoOpa3oBaHUsS BBIPAXKEHHM CO
CTeNeHsIMH U JorapupmMamu, mnpeoOpa3zoBaHHs IPOOHO-pPAIIMOHATBHBIX

BBIPDAKECHMM; YMEHUE OINEPUPOBATH IMOHATHIAMU: IOCIIEI0BATEIBLHOCTD,



apudMeTHIecKas MpOrPecCHsi, TeOMETPUIECKas MPOrpeccus, 0ECKOHEUHO
yOBIBaroIasi  reoMeTpuYecKas  MPOTPECCHs; yMEHHE  3aJ1aBaTh
MOCIIEA0BATEIHHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHE OTIEPUPOBATH MOHATHUSMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YKCIIa, MOAYJb U apTYMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMMCcH KOMIUIEKCHBIX YHcel (TeOMEeTpUYEeCcKasi, TPUTOHOMETPUYECKas 1
anreOpandeckas); yMETh MPOU3BOAWTH apUPMETHUCCKHE ICHCTBUS C
KOMIUIEKCHBIMA ~ YUCJIAMH; TPUBOJUTH TPUMEPHI  HCIIOJIH30BAHUS
KOMILIEKCHBIX YHUCEJ; ONEPUPOBATh MOHATHAMU: MaTpuua 2xX2 u 3x3,

ONpeCACIINTCIIb MAaTPHUILIbI, FGOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTEIIA

YMmenne OIICpHUPOBATE INOHATUAMMU: palOHAIBHBIC, WPpalOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFapI/I(bMI/I‘-IeCKI/Ie, TPUTOHOMCTPUUICCKHUC
YpaBHCHHUA W HCPABCHCTBA, HNX CHUCTEMBI;, YMCHHUC OIICPHUPOBATH
MHNOHATHUAMU. TOXKICCTBO, TOXKIACCTBCHHOC npeo6pa3OBaHHe, YpaBHCHHC,
HEPAaBCHCTBO, CHCTCMaA ypaBHCHI/Iﬁ U HCPAaBCHCTB, PaBHOCUJIBHOCTH
ypaBHeHI/II‘/JI, HCPAaBCHCTB W CHUCTCM, YMCHHUC PpCHIATb YPABHCHU!,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTrb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MAaTEMATHYCCKHUX

3alaq U 3aa4 U3 pa3JINYHbIX obOmacreit HAyKH U peaanoﬁ KHN3HHU

VYMeHue onepupoBaTh MOHATUAMM: (QYHKLUUS, UYETHOCTb (DYHKLUH,
NEePUOTUYHOCTh (YHKIIMH, OTPAaHMYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (PyHKIMH, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIIMS, aCHMIITOTHI rpaduka
GyHKUIMH, NIepBast U BTOpas NPOU3BOJHAS (DYHKIUH, T€OMETPUUECKUI U
¢u3nUecKuii CMBICIT TPOM3BOJHOW, IepBOOOpa3Hasi, ONpeneIEHHBIN
UHTErpajl; yMEHUE HaxXOAWThb ACHUMOTOTHI rpaduka (yHKIHMH; yMEHHUE
BBIYUCIIATH  NPOU3BOAHBIE CYMMBI, TIPOM3BENEHUS, YaCTHOTO W
KOMITO3UIUK (PYHKIMM, HAXOIUTh ypaBHEHHE KacaTebHOW K Ipaduky
(GYHKINK; yMEHHE HaXOIUTh IMPOW3BOJHBIC AIIEMEHTAPHBIX (YHKIIHMN;
YMEHHE HCIOJIb30BaTh IPOU3BOAHYIO JJs MCCIEeNOBaHUS (YHKIMH,
HAXOJIUTh HAaWOOJBIINE W HAMMEHBIIWE 3HAYEHUS (PYHKUUI; CTPOUTH
rpauKd MHOTOWJIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4eCcKOro
aHamu3a; TMPHUMEHSATh NPOM3BOIHYIO JJIsI HAXOXKICHUS HAWIY4YIIeTo
peleHuss B MPHUKJIAAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMUYECKUX U

bu3HYeCKUX 3a1a4ax; HAXOJUTh TUIOMIAJN U 00BEMBI PUTYP C TTOMOIIBIO



HUHTCrpaia;, NMPpUBOJAUTH NPUMEPLI MATCMATHYCCKOI0O MOACIIMPOBAHUA C

MOMOIIbI0 Tu(depeHITnaTbHBIX YpaBHEHUI

YMeHue omepupoBaTh TOHATHSAMH: Trpaduk (yHKIHH, OOpaTHas
GyHKUMS, KOMNO3UIMA (YHKIMHA, JUHEHHas (QYHKUWs, KBaJpaTU4HAs
byHKIMS, panuoHagbHas byHKIMS, CTETEHHas byHKIHA,
TPUTOHOMETPUYECKHE  (YHKLUHH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMM, TOKa3aTelbHas U Jiorapugmuueckas QYHKIUH; yMEHHE
CTPOUTH T'paUKM U3yUEHHBIX (YHKLHUH, BBIMNOJHATH MPeoOpa3OBaHUS
rpadukoB QYHKIMHA, HCIIOIB30BaTh I'padUKH JIJIsl U3yUEHUs IPOLIECCOB U
3aBHCUMOCTEH, MPHU PELIeHUU 3a]a4 U3 APYTruX y4eOHBIX NMPEIMETOB U
3a/1a4 U3 peajbHON JKU3HM; BbIpaxaTh (YOpMyIaMHU 3aBUCHUMOCTH MEXILY
BEJIMYMHAMU; UCIIOJIB30BATh CBOMCTBA U rpaduKu (PyHKIMHA 1715 pereHus
YpaBHEHMH, HEPaBEHCTB W 3aJady C [apaMerpamu; H300pakaTh Ha
KOOpPAMHATHOM IIJIOCKOCTU MHOYXECTBA PEIICHNUN YPaBHEHUI, HEPABEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJjaud Pa3HbIX TUIIOB (B TOM 4YHCIIE Ha
HPOLICHTHI, 10JIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJOTH, 331a4u U3 00JIaCTH yNpaBICHUs JIMYHBIMU U CEMEHHBIMU
(¢uHAaHCAMM); COCTABIISATh BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA M HX
CUCTEMBI 110 YCIIOBHUIO 3aJa4d, MCCIEAOBATH IIOJYyYEHHOE DPEIICHUE U
OLIEHUBAaTh IPaBJIONONO0OHOCTh PE3yJIbTATOB; YMEHHE MOJEINPOBAThH
peanbHbBIE CUTyallMd Ha S3bIKE MATEMAaTHUKH; COCTABISATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA M HX CHUCTEMbl II0 YCIOBHUIO 3aJayy,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAHMEM aIlllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA PEe3yIbTaT

VYMeHHne onepupoBaTh MOHIATUSIMH: cpeHee apu(hMETHIecKoe, MeInaHa,
HauOoJIbIIIEE U HANMEHBIIIEE 3HA4YCHHA, padMax, IUCICPCHsd, CTAaHAAPTHOC
OTKJIOHEHHE YHCIOBOIO HabOpa; YMEHUE M3BJIEKAaTh, HHTEPIPETUPOBATH
UH(OPMALHNIO, IPEJICTABICHHYIO B TAOIHUIIAX, HA JUarpaMMax, rpadukax,
OTpPaXXKAIOLIYIO CBOMCTBA PeabHBIX MPOIIECCOB U SBJICHUH; IPEICTABIAThH
UHPOPMALIMIO C TOMOIIBIO Ta0NWIl W JAWarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKHE JaHHBIC, B TOM YHUCIE C NMPUMEHEHHUEM TIpadHuecKuX
MCTOHOB U 3JICKTPOHHBIX CPCICTB; Fpa(i)H‘-IGCKI/I HCcCiaea0oBaTb COBMECTHBIC
HaONIOJCHNSI C TIOMOIIBIO JWarpaMM pacceMBaHUs W JIMHEHHON

perpeccuun
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YMeHue onepupoBarh IOHATHUAMM: CIIy4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4aHOIO COOBITUS; YMEHHUE BBIYHMCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TIpaUuecKUX METOJOB; MPUMEHSThH
(GopMyJbl CIOXKEHHS U YMHOXEHUS BEpOSITHOCTEH, (OpMyIly MOJIHOH
BEPOSATHOCTH, (hopMmyiy bepHynu, komOuHaTopHble (akThl 1 HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHME OIEepUpPOBaTh
NOHATUAMM: CllydyaliHas BEJIMYMHA, pACHpPEIEICHUE BEPOSITHOCTEM,
MaTEeMaTHYeCKOe OXHUAAHHUEe, JAUCIEPCHs U CTaHAAPTHOE OTKIOHEHHE
CIlydallHOH BEJIMYMHBI, (YHKIOUM pACIpElesieHUs] M IUIOTHOCTH
PaBHOMEPHOIO, II0OKA3aTE€IbHOTO M HOPMAJBHOIO PACIpPEACICHUM;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUEHHBIX PpAaCHpEeNeiIeHUN Uit
pelieHus 3aJad; 3HAaKOMCTBO C IOHATHUSMHU: 3aKOH OOJIBIIUX YHCEl,
METOAbl BBIOOPOYHBIX MCCIIEOBAHUIN; yYMEHHE NPUBOJIUTH MPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJBIIMX YHCEN B MPHUPOJIHBIX M OOLIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATH IOHATUSAMU: COUETAHUE, IIEPECTAHOBKA,
YHUCJIO COYETaHWM, YUCIIO MepecTaHoBOK; OMHOM HpbroToHa; ymeHHe
HIPUMEHATh KOMOUHATOPHBIE (DAKTHI U pacCyKJICHHS IS peLIeHus 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEalbHbIX  COOBITHUN; COCTaBJISITh

BCPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOqueHHLIﬁ pe3yiibTaT

YMeHue onepupoBaTh IOHATHSAMM: TOYKA, IMpsAMas, IIJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JyY, BeJWYMHA yIJa, IUJIOCKUM yrodi,
JBYTPAaHHBIA yroy, TPEXIpaHHBI yTOJ, CKPEIIMBAIOLIMECS MpsMbIE,
NapajuIebHOCTh U MEPHEHAUKYIISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXy MNPSAMBIMH, Yrojl MEXIy HPSIMOW M IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEKIY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh IIPH
pelIeHnH 3a7ad M3y4eHHbIe (DaKThl U TEOPEMBI IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXAIOLIETO MHpa; CTPOUTH
MaTEeMaTHYeCKUe MOJENIHU C TOMOIIbI0 T€OMETPUYECKHUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU NPAKTUYCCKUC 3a1a4n

YMeHue onepupoBath MOHITUSIMHU: IUIOMAAb (GUTYPBI, 00BEM (PUTYpHI,
MHOTOIPaHHUK, MPAaBWIbHBIA MHOTOTPAHHHUK, CEYEHHE MHOTOTPAaHHHUKA,
Ky0, Tapajieienunen, Mpu3sMa, nupamuia, (urypa U TMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanas cepsl, Tomaib
MOBEPXHOCTU MHPAMUIbI, TPU3MBI, KOHYycCa, IMIMHIpPA, 00BbEM Kyoa,

MpAMOYTOJIBHOTO TMapaUICJICIrIcaa, NMupaMuabl, IMPU3MbI, HUWJIWHIPA,
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12

13

KOHYyca, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUS KOHyca M LIWIMHIpA,
NapajuleJIbHBle OCH WM OCHOBAHMIO, CEYCHHE Ilapa, IUIOCKOCTD,
Kacatomascs chepsl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHUE
MHOTOI'paHHMKA, N300pa’kaTb MHOTOTPAHHUKH, (PUIYpBl U MOBEPXHOCTH
BpalllEHUs], UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPE/ICTB;
yMEHUE NPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PUTYp, CAMOCTOSATEIIBHO
(bopMyaHpOBaTH ONpEAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATH TUIIOTE3bI
0 CBOWCTBax U IpU3HAKAX N€OMETPUYECKUX (pUryp, o00OCHOBBIBATH WM
OlpoBepraTh MX; YMEHHE MPOBOAMUTH Kiaccudukauuioo ¢Guryp 1o
pPa3IUYHBIM TMPU3HAKAM, BBIINOJHATH HEOOXOJUMbIE OIMOJIHUTEIbHbIE

MOCTPOEHUS

YMeHue onepupoBaTh IMOHSATHUSMHU: JBIDKEHHE B IPOCTPAHCTRBE,
napauIeIIbHBIA TIEPEHOC, CAMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MMOA0OMs, MOMO0OHBIE (UTYpBI, yMEHHE
pacrno3HaBaTh paBHBIC W MOJO0HBIC (QUTYPBI, B TOM YHUCIIC B TPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOIICHUS
IIPH PEIICHHUH 3a/1a4; HAXOIUTh T€OMETPUICSCKUE BETUIUHBI (JITTMHA, YTOJI,
IUIOMIa/1b, 00BEM) MPU PEUICHUH 33/1a4 U3 APYTUX YIEOHBIX MPEIMETOB U
U3 PEAbHOW XU3HW; YMCHHE BBIYUCIISATH T'€OMETPHUCCKHE BEITHMYMHBI
(nmuHA, yroia, Mmiomanb, 00bEM, IMIIOMAAb MOBEPXHOCTH), HCIONIb3YS
W3yYCHHBIC (POPMYJIBI U METOJbI, B TOM YHCJIC: IUIONIAh TOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMaAb cdepbl; 00béM KyOa,
NPSIMOYTOJIBPHOTO TapaJIICIIeNNITe[a, MUPAMUIBI, TPU3MBI, ITWIAHJpPA,

KOHYCa, mapa; YMCHHUC HAXOAUTh OTHOLICHUC 00BEMOB HOI[O6HLIX (I)I/Il“yp

YMeHue onepupoBaTh NOHATHAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPJAMHATHI BEKTOpA, CymMMa BEKTOPOB,
MPOM3BEJICHHE BEKTOpa Ha YHCIIO, Pas3lIoKEHHE BEKTOpa Mo Oa3ucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IIPOU3BEJICHUE, YTOJ MEXKIY
BEKTOpaMH; YMEHHE HMCIIOJIb30BaTh BEKTOPHBIM U KOOPJAMHATHBIA METOJ
JUISL pEelIeHHs TEOMETPUYECKMX 3aJad M 3a]ad JAPYruxX Y4eOHBIX
MIPEAMETOB

YMeHue BbIOMpaATh TOAXOMANIMN METOA JJIS pelIeHUs 3aayuH;
MOHUMAHWE 3HAYMMOCTH MATEMaTUKH B M3YYCHUH MPUPOJHBIX U
OOIIECTBEHHBIX TPOIIECCOB W  SBJICHWUH; yMEHHE paclio3HaBaTh

IMMPOABJICHUEC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC NPUBOAWUTH



IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHUCKOM M  MHUPOBOU

MaTeMaTUYECKON HAyK1



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BIYKCICHUS

11 Hatypanbhble u nensie uncia. [Ipu3Haku AeTMMOCTH LENbIX YHCe

12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHUE TPOOH

13 Apudmernueckuii KOpeHb HaTypaJIbHOW cTeneHu. JlelcTBus ¢ apudMeTHuecKuMu
' KOPHSIMU HaTypajibHOU CTEIeHH

14 Crenenb ¢ wenbiM mnokasatesneM. CTelneHb C pPalUMOHANIBHBIM I10KA3aTeNIeM.
' CaoiicTBa cTeneHU

15 CuHyC, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTHIHbIC U HATYpaIbHBIC JOTapUPMBI

JletictButenbHble 4HuCiIa. ApHPMETHYECKHE OIepalud ¢ JICHCTBUTEIHHBIMH
1.7 gyrcnamu. [IpuOmmkEéHHBIE BBIYMCICHHS, TPABWIIA OKPYIJICHUS, TMPHUKUIKA M
OLICHKA PE3yJIbTaTa BhIUUCICHUI

1.8 [IpeobpazoBanue BoIpaKECHUN

1.9 KommiekcHbie uncna
2 YpaBHEeHHs 1 HEPaBEHCTBA

2.1 Lenblie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmonaibHble ypaBHEHUS

2.3 TpuronomeTrpudeckue ypaBHEHHs

2.4 [TokazaTenbHbIC U JOTapU(DMUUECKUE YPAaBHCHHUS

2.5 Hensle u npoOHO-paIioHaIbHbIE HEPABEHCTBA

2.6 HppanmoHansHbie HEpaBEHCTBA

2.7 [TokazarenbHble U IorapupMUIEcKie HEpaBEHCTBA

2.8 Tpuronomerpuieckne HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMHu

211 Martpuiia CUCTeMBI JIMHEWHBIX ypaBHeHUH. OnpeienuTeb MaTPHUIIbI
3 OyHKIHH U TpaduKu



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkuus, crnocodsl 3amanus ¢yHkuuu. I'paduk yskiun. B3anmuo obpaTHble

¢bynkiuu. YérHeie u Heu€THbIE QyHKIMH. [leproanueckue GpyHKunm

OOnacTp ompenesneHuss U MHOXeCTBO 3HaueHuil ¢ynkuuu. Hymu ¢yHkuumu.
IIpomexxyTkn  3HaKonmocTossHCTBA. [IpOMEXyTKM MOHOTOHHOCTH — (DYHKLHH.
MaxkcumMyMbl 1 MHUHUMYMBI (QyHKIWU. HamOonbpliee W HavMeEHbIIEe 3HAYCHUE

(YHKIIMK Ha TPOMEKYTKE

Crenennas GyHKIMS C HATypaJIbHBIM M LENBIM TokaszareneM. E€ cBoiicTBa u

rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Noka3zaTenbHas u orapudmMudeckas GyHKIHH, IX CBOWCTBA U TpapuKu

Touku paspeiBa. AcumnroTel rpaduxoB ¢ynkuuid. CpoiicTBa (QyHKUHUH,

HETMPEPBIBHBIX HA OTPE3KE

[TocnenoBarensHOCTH, CIOCOOBI 3aJaHUS TOCIEIOBATEILHOCTEN
ApudmeTndeckasi U TeoMeTpudeckas nmporpeccun. @opmyiia cl0oKHbBIX TPOLEHTOB
Hayana maTemaTtnueckoro aHanusa

[IpousBonnas ¢pyukuuu. [IpousBoiHbIe 371€eMEHTAPHBIX (PYHKIIHIMA

[IpumeHenne Npou3BOIHOM K HCCiIeqOBaHHIO (YHKIUNA Ha MOHOTOHHOCTb H
sKkcTpeMyMbl. Haxoxnenne HanOobIero 1 HAMMEHBIIIETO 3HaYeHUs PYHKIIUN Ha

OTpE3KE

[lepBooOpasnas. MuTerpan
MHOXeCTBa U JIOTHKaA

MHoXxecTBO, onepanuu HajJ MHOKecTBamMu. J{uarpammel Diinepa — Benna
Jloruka

BeposiTHOCTB U cTaTUCTHKA
OmnucarenbHask CTaTUCTHKA
BepostHocTh

KomOunaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEpXHOCTH BpalEHUs

KOOpIII/IHaTBI N BCKTOPLI



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

['eomerpus 10-11 knacc. YueOnuk. bazoBelit 1 npoduabHbIN YpoBHU | ATaHACSH

Jleon Cepreesuy, Kucenea Jlroqmuna CepreeBHa

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

['eomerpusi. 10-11 knaccel. Kontponbabie paboTel. ba3zossiit yposens. ®I'OC |
Nuenckas Mupa AnekcanapoBHa

I'eomeTpus 10 k1. TexHonorndeckue KapTol ypokoB 1o yueOHuky JI.C.
Aranacsina (MIIIT) Koeryn (®I'OC)

I'eometpus 11 k. TexHonoruueckue KapTol ypokoB no yueoHuky JI.C.

Artanacsina (MIIIT) Kosryn (®I'OC)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
NHTEPHET

bu6mnorexa IJOK
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