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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0miero o0Opa3oBaHUsl, TAK KaK 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IMKJIA.
[Tockonpky  Jormdyeckoe  MbIIUIEHHE,  (OpMUpPYEMOE€  IpU  H3YYECHUHU
00y4aIOLUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUTaTb M OINpPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PELIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpush» Ha yrinyOin€HHOM
YPOBHE — pa3BUTUE MHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3yYEHUU TE€OMETpUH uepe3 oOecrneyeHHe BO3MOXKHOCTH MPUOOpETEeHUs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TEOMETPUYECKUX 3HAaHUM W JIEeHCTBUH,
crnenu(pUIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCHOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3aJayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIUMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

paclIMpeHne MPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MUPOBOM KYJIBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEHIIMUX MATEMATHYECKUX MOJENSIX, MO3BOJIIIOUIMX ONMUCHIBATH W H3ydyaThb
pa3HbIE SBJICHUS OKPY>KAOLIETO0 MUPA, 3HAHWE MOHATUIHOIO ariapara 1o pa3aeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dbopMHupoBaHHEe ~ yMEHHMS ~ BJAJE€Thb  OCHOBHBIMM  TMOHSTUSIMA O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pelIeHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tejla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJEIIH;

¢opMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKH TPHU
IPOBEJCHUM PACCYXACHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMH JI0KA3aTEIbCTB M AJITOPUTMOB
pELIeHMs, YMEHHUSI UX HPUMEHSATh, NMPOBOJUTH J0KA3aTEIbHbIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
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dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  IPH
000CHOBaHUHU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM aKCUOMATHUKH B MTPOBEJICHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEHW O0YJarOIINXCsl, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHrue (PyHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEalbHBIX JKM3HEHHBIX CUTYAlMSIX W TPHU W3YUCHUU IPYTUX
y4e€OHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCIEIOBAHUS TOCTPOCHHBIX MOJCIEH,
WHTEPIPETALUN MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMHU CO/IEpKATENBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 knmaccax sBistores: «lIpsmble W TUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOydeHUS B
1011 xnaccax, OTHOCUTCS KO BCEM COJEpKaTeIbHbIM JUHHUAM Yy4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUH paclpeiensercss He TOJIbKO 10
COJIEpKaTEeNbHBIM JIMHUSAM, HO U 110 Tojam oOydenus. CoaepxaHue oOpazoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
IpPOrpaMMBbl, paclpeAeNEéHHbIM O TOoJaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamianuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYCCKUMHU TTOHATUSIMH M HABBIKAMU TTOCJIEIOBATEIBHO U MOCTYNATEIbHO, C
COOJTFOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIC 3HAHUS BKJIIOYATh B OOIIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yJatOmUXCsl, PACIIUPSS U yTIyOIsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon k M3y4EHHIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHumManuu  00OydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTeNbHBIX MpOrpaMM, O0OECHeuuTh YriyoJI€HHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro npenMera «MareMaTukay;

HOJIFOTOBUTh OOYYalOUIMXCA K MPOJOJKCHHIO H3yYEHUSI MaTeMaTHKH C
yaéToM BBIOOpa Oymymiedd mpodeccun, obOecnednBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.
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Ha wu3ydenue ydeObHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).
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COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
NapajulelibHble W CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U IIOCKOCTEW B MPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B POCTPAHCTBE, NAPAILIEIBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD MPSIMOU
U 1uiockocTu. [lapamienbHoe M LIEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpOeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKIy NMPSAMBIMU B IIPOCTPAaHCTBE. [lapaymenpbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE W TEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
IIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpToronajibHOe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM O  TUIOCKOCTH,  HOPOEKIUs  (Uryppl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TMPU3HAK  NEPHNEHIUKYJSIPHOCTA  JIBYX
I0cKocTer. Teopema o TpEX NMepHeHIUKyIspax.

VYriael B NPOCTPAHCTBE: Yrod MEXAY IMPSAMOM M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PaHHbIE YIJIbIL.
CBoiiCTBa TJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrombHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJIbHBIA — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimie mnyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
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MpaBWIbHOW mnupamuibl. [IpaBuiibHbIE MHOTOIpAHHUKH: IMpaBUJIbHAS IpU3Ma U
MpaBWIbHAs MHPaMHIA, TMPAaBUIbHASA TPEYTrOJbHAS NHpPaMHUlla U NPABUIIBbHBIN
TeTpa’ap, KyO. IlpexncraBieHne O MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadIp,
JTOAECKAdIP U UKOCADIP.

Beraucienne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMON MPHU3MBI,
IJIOIAh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPaMU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunesa, CUMMETPUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasioKEHUMM BEKTOpa II0  TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay Bekropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenus

[ToHsiTHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHHUYECKAs IMOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUsS:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIrieHus: Ha TiockocTh. Pa3Béprka mummHapa u koHyca. Cummerpus chepsl u
mapa.

O06bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o0o0BEME
NPSIMOYTOJIBHOTO Tapaienienuneaa 1 ciueactus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW MPU3MBI, MIIMHIPA, TUpaMHUIbl U KoHyca. O0BEM 11apa u 1mapoBoro
CerMEHTa.
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KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, OINHCAaHHAas OKojo muiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanme mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BMUCAHHOW B MHOTOTPAaHHHK WM TEJO
BpAILECHHUS.

[Inomans MOBEPXHOCTH LUIMHAPA, KOHYyCa, oAb chepsl U e€ yacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOIOTPAHHUKOB U TEJI BPALLICHUs: CEUCHUS UIIMHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuielbHbIe
OCHOBAHHUIO U MPOXOISIIUE YEPE3 BEPIIHUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
CEYEHUN: METOJ CIEA0B, METOJ BHYTPEHHErO NMPOEKTUPOBAHUSA, METOM IIEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmoyronpHas
cucTeMa KoopauHat B mpoctpancTBe. Koopauuatel BekTopa. Pazmoxenne BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIM METOJA MpPU PEHIEHUU TECOMETPUYECKUX
3aaad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OtoOpakeHus. [[B>keHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBM)XEHUN: TapauiebHBIA TEpPEeHoC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPakKIaHCKOTO oOIIecTBa (BBIOOpPHI, OMPOCHI W JIPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) acTeTM4ecKoe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHHUM, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOTo U 6e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy1oBO€E BocniuTaHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



© MAQOY I'mmnuasus Ne 86. PaGouast mporpamma y4eOHOro npeamera
«'EOMETPUISI_ yrayonennsblii ypoens_10-11 kiaacebn»

TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHUYeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHWU BCEH JKM3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHHUE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMATBHOM
Cpe/bl, 0CO3HaHUE IJI00aIbHOTO XapaKTepa KOJOTHYECKUX MPOoOJeM, OpUEHTAIIHS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK I pemieHus 3amad B 00J1acTu
OKpYXalomel cpepl, IUIaHUPOBAaHUE IIOCTYIIKOB W OIICHKA WX BO3MOJKHBIX
MOCJIEJICTBUM VISl OKPYKAIOLIEH CPeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, ITAarloB €€
pPa3BUTHS. W 3HAYMMOCTH IS Pa3BUTHS IUMBUIIM3AIMK, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOM KYJIbTYpOH Kak CpEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYID W WCCIEI0BATEIBCKYIO JESITCIBHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSITUW, OTHOIIECHUW MEXKIy TMOHATHUSAMH, (DOpMyIUPOBaATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(pUKaIuy,
OCHOBaHWsI 711 0000IIEHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  TPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh APIryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;
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BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKne 1eicTBUS:

WCITOJIb30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJIAHUPOBAHHBIN SKCIICPUMEHT, UCCIICIOBAHME
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEeKTaMU, SIBJICHUSIMH, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHWSA, WCCIECNOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIPOIlECCa, a TaKXKE BBIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH AehUIINTHI HHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U TSI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm mpeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IUyYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHbopmaIun 1o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB nu q)OpMYJII/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I 51
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3pCHI/IH B
YCTHLIX N IMHMCBMCHHBIX TCEKCTAaX, AaBaThb ITOSICHCHHSA IIO XOI[y pPCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha IIOWCK
pElICHUs, COIMOCTABIATh CBOM CYXKICHUS C CYXKJICHHUSIMH JIPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe W CXOJICTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
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IPEJCTaBISTh PE3yIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTA, UCCIIECIOBAHMUS,
IPOEKTa, CaMOCTOSATENBbHO BBIOMpPATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUU.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTABJISTH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BJIAJICTh ~ HABBbIKAMU  TO3HABATEIBHOM  pediekcMM Kak  OCO3HAHUSA
COBEpIIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoOIecca M Pe3ysbTara PEHICHUs
MaTeMaTU4YECKOU 3aauH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM, OOBIACHITH MPUUUHBI
JOCTIDKEHUSI WJIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHMMATh M KCMOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHbIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pPabOThI, pacmpeneisirh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax padoThl (00CyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPAMHUPOBATh CBOU JCHCTBHS C JIPYTMMHM YJIEHAMH KOMAaH[IbI, OLICHHBAThH
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca o0yyaronuiicss HayquTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSTUAMHU CTEPEOMETPUU TIpU
peIleHNH 33124 U MPOBEICHINH MAaTeMAaTHYECKUX PacCyKICHUH;

e TPUMEHITh AKCHOMBI CTEPEOMETPHU U CJEJICTBUS M3 HUX MPU PEUICHUN
reOMEeTPUUECKUX 3a/1a4;
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KJ1acCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBS3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXKIAY NPSMBIMH B MPOCTPAHCTBE, MEXAY MNPSIMOM U
IJI0CKOCTBIO;

CBOOOJTHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOT'paHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (MIpU3MA,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

KJIacCUULIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpAass  OCHOBaHUA IS
KJ1accu(ukanuu;

CBOOOJTHO  OMEpUpPOBATh  MOHATHUSAMH, CBS3aHHBIMH C  CEUYCHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITIOJTHSATH napajuiebHOE, LEHTPATbHOE U OpPTOrOHAIBHOE
MPOCKTUPOBAHKNE (PUTYP HA MJIOCKOCTh, BBIMOJHATH U300pakeHus: Guryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIAMHU, BBITIOJHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIAQAMA  TIOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpU3Ma,
nupamMuza), FT€OMETPUUYECKUX TEN ¢ TpUMEHEHuEM HopMyI;

CBOOOJTHO OIEPUPOBATH MOHSITHSIMU: CUMMETPUS B TIPOCTPAHCTBE, IEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
durypsr;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHATH JICUCTBHS HAaJl BEKTOPAMH,

pemath 3aJaud Ha JI0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOIICHUH U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJIbI
P PEIICHUN MAaTeMAaTHYECKUX 3a]1ad MOBBIIIICHHOTO W BHICOKOTO YPOBHSI
CJIOHOCTH;

NPUMEHSThL TPOCTEHIIIME TPOTrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;
W3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpEeACTABICHHYIO Ha
yepTexKax U pUCYHKaX;

OPUMEHSATh TMOJYy4YEHHbIE 3HAHUS Ha MpPaKTUKE: CpaBHUBATH W
aHAIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh HU3YYCHHbIC MOHSTHUS B
Opolecce TMOUCKAa pEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
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npo0JIeMbl, MOJEIMPOBATh PEAIbHBIE CUTYallUH Ha SA3BIKE I'€OMETPHH,
UCCIIE0BATh ITOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'€OMETPUYECKUX
NOHATUM M TEOpeM, ammapara ajreOpbl, pelmaTh MPaKTHYECKHE 3a/1ayH,
CBSI3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJINYNH;
UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOyJaromuiicss HayquTCs:

CBOOOJIHO OIEPHUPOBATh MOHATHSIMH, CBSI3aHHBIMHU C IHJIMHAPUYCCKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
HOJTyYEHUS;

ONEPUPOBATH MOHATUAMH, CBA3aHHBIMU C TE€JIaMU BPALICHUS: LUIUHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHApP, KOHYC, cepa W wmap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJl BPAlICHUS;

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIIATh BEJIWYMHBI AJIEMEHTOB MHOIOTPAHHHUKOB W TEJ BpaIlCHHUS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEN MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOPMYIT;

CBOOOIHO OIEPUPOBATh MOHATUSMHU, CBS3AHHBIMU C KOMOWHAITUSIMU Tell
BpallleHWsi U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAsT B MHOTOTPAaHHUK HIIM TEJIO
BpAIlICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IJIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TET;

u300paxarb H3ydyaeMble (UTYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TeJl BpalllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, TMPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJIHO OTNEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTNIEPAIMU HAJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAMHAT;
peliaTh TeOMETPUYECKHUE 3a/1a4ll Ha BBIYUCIICHHUE YTJIOB MEXAY MPSMBIMH
U TUIOCKOCTSIMH, BBIYHCJICHHE PACCTOSHUN OT TOYKM 10 IIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MPU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMU C JIBUDKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;
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BBINIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeJl BpalleHUs MpHU
napajyieIbHOM — [EpPEHOCE, LEHTPAIbHOW CHMMETPUHU, 3€pKaJbHOM
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus oA00us;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHHS LWIMHJIPA
(mapajuienTbHO U NEPHEHIUKYIISIPHO OCH), CEUCHUSI KOHYca (TlapajuieNibHbIe
OCHOBAHMIO M MPOXOSIINE YepPEe3 BEPIINHY), CEUCHUS 1Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUW: METOJl CJIEJIOB, METOJ
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHSATh TeoMeTpuueckre (akThl U1l PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIiuX HECKOJIBKO IIaroB PpEIICHUs, €CIH YCJIOBUS
MIPUMEHEHUS 3a]JlaHbl B IBHOM U HESIBHOU dopme;

pemaTh 3ajJlaud Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYE€CKUX OTHOUIEHUW U
HaX0XJICHUE T€OMETPUUECKUX BEIINYHUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSThL  TOJYYEHHbIC  3HAHWS HAa  MPAKTUKE:  CPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIC CUTYAIlUU, PUMEHSTh U3YYCHHBIE
MOHATUSI, TEOpPEMbI, CBOWCTBA B TPOIECCE TMOUCKA  pPEIICHUs
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIEIUPOBATH
peanbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUH, UCCIEN0BAaTh MOCTPOCHHbBIC
MOJIEIM C HCIOJb30BAaHUEM T'€OMETPUUYECKUX TOHATUH U TEOopeM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
Hax0>XJICHUEM F€OMETPUUYECKUX BEJINYNH,;

UMETh TIpPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecreo acon daekTpoHHbIe (LM (POBbLIE)
n/n NPOrpaMMblI Bcero Kontpoabusre o0pa3oBaTe/ibHbIE pecypChl
padoThI
1 Bsenenue B ctepeoMeTputo 23 1
) B3auMHoe pacnosioxkeHue npsMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD NPSAMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIIBl U pacCcTOSHUS 16 1
MHororpanHuku 7 1
BexkTopsl B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 6




© MAQY I'umuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamera
«'EOMETPUS_ yrnyonennslii yposenb_10-11 kiaacenny

11 KJIACC
HanmeHoBaHMe pa3jae/ioB U TeM Kommeerso uacos JuiekTpoHHbIE (LU pPOBbIE)
Ne ni/m KonTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHME, 0606HI€HIEC " 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHwue, 0606meHI:Ie " 17 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE
Ne n/m Tema ypoka KonTpoJibHbIe
Bcero o0pa3oBaTejibHbIE PeCypChl

padoThI

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
1 PHUCYHKE IIJIOCKOCTH, apalJIEIbHBIX 1 https://m.edsoo.ru/FOMGVRWHE

IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

ITonsATHA cTepeoOMETpUN: TOUYKA, IIpsiMas,
IJIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
2 IpaBujIa N300pakeHUs Ha PUCYHKE 1 https://m.edsoo.ru/SECB310PZ

IIJIOCKOCTH, MAapaJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsATHA: epecekarouecs MI0CKOCTH,
3 IEpPECEKAIOIIHECS IIPSIMast U IJIOCKOCTh; 1 https://m.edsoo.ru/T2NNAUSWK

ITOJYTIIPOCTPAHCTBO

[TonsATHA: epecekarouecs MI0CKOCTH,
4 NepeceKaroInecs npsMas H IIIOCKOCTb; 1 https://m.edsoo.ru/7KZVSHHVO
IIOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP, 1 https://m.edsoo.ru/AHGUTWH?2F

HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHUKH, U300pakeHUE
6 MPOCTEUIIINX TPOCTPAHCTBEHHBIX PUTYD, 1 https://m.edsoo.ru/88UACES2Y

HECYIIECTBYIOIINX 0OBEKTOB

7 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE 1 https://m.edsoo.ru/IDKRA603N
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CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cieactBus u3 HUX. CrocoOsbl 3a1aHus
IPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O003HaueHus NPSAMBIX U INIOCKOCTEH

https://m.edsoo.ru/ZIP3R7L.Q2

https://m.edsoo.rt/AQXJXEDYR

10

N300paxkeHne cedeHu MupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIC ITPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH LBETAMH

https://m.edsoo.ru/EVUE9AZ7]

11

N300pakeHne ceueHnil mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOST Yepe3 uxX
pebpa. M3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

https://m.edsoo.ru/XT1VCSWB2

12

N300paxeHune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEdpa. M3o0pakeHne nepecedeHus
MOJTyYEeHHBIX TUIOCKOCTe!. PackparimBanue
MIOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMU

https://m.edsoo.ru/OSLAY6GMF

13

N300paxeHune cedyeHuit nmupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUEHHH Pa3HBIMH LIBETAMH

https://m.edsoo.ru/EKWHLAWS84
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14

15

16

Merton cinenoB i HOCTPOCHUS CEUECHHUH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa nepeceyeHuid NPAMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaolicTBa nepeceyeHuid NpMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/1JOON3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

https://m.edsoo.ru/HFW637QDR

18

[TocTpoenue ceveHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3alKCh I1aroB
MOCTPOEHUS

https://m.edsoo.ru/JIAQINZCX

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MTOCTPOEHUS

https://m.edsoo.ru/XJEZARSTO

21

22

[ToBTropenue miaanumMeTpuu: Teopema o
MPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIbHUKOB

HOBTOpCHI/IC IIaHUMCTPHUHU: TeopeMa

https://m.edsoo.ru/L3FYZL.9LR

https://m.edsoo.ru/TP9F3DVV1
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Menenas. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJITAHUMETPUHU U CTEPEOMETPHH

23

24

25

26

27

KonTponbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHOe pacnosnoxeHue npsiMbIx B
npoctpancTBe. CKpenMBaroUecs MpsMbIe.
[Ipu3Haky CKpeLUBAIOIUXCA IPAMBIX.
[TapatenpHbIE IPsSIMBIE B IPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHun
MapajvIeIbHbIX MPSMBIX INTIOCKOCTHIO

[TapannensHOCTb TpeX MpsiMBIX. Teopema o
TpEX MapajuieabHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpsHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBaHus. M3o00paxeHnne pa3HbIX
¢buryp B napajuieIbHON MPOEKIUN

https://m.edsoo.ru/EBLE09SZ1

https://m.edsoo.ru/TYO9QBHKY

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

https://m.edsoo.ru/03GR5OWZV

28

[enTpansHas npoekuus. YToiul ¢
COHAITPaBJIEHHBIMH CTOPOHAMH. YTOJ
MEXY IPSIMbIMU

https://m.edsoo.ru/Z5SFPA6SHI

29

3agaun Ha 10Ka3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C

https://m.edsoo.ru/7W31COFG6
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30

31

32

33

34

PacrosI0KEHUEM MPSMBIX B IPOCTPAHCTBE

[ToHsiTHA: MapanaeaIbHOCTh NPSIMOMN 1
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3nak
[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U
IJIOCKOCTH

I'eomeTpuuecKkue 3ajaun Ha BHIYMCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJuIeIbHOCTbIO MPSMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEekKe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOIIEHUI

[TapannenbHas NpoeKuys, NPUMEHEHUE JUIs
MIOCTPOEHHSI ceueHul Kyba u
napautenenunena. CpoicTsa
napajiesienune1a 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

https://m.edsoo.ru/N18CUOO3L

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

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

https://m.edso0o.ru/930T7FLSK

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

35

Teopema 0 mapajIeIbHOCTH U
C€ANHCTBEHHOCTH IIJIOCKOCTH, HpOXO}ISIHIGfI
yepe3 TOUKY, He MPUHAIICKAIYIO TaHHON
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

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

36

CBolicTBa napayuieNIbHBIX INIOCKOCTEN: O
MapajIeIbHOCTH IPSAMBIX IIEPECEUYCHUS IPU
MEPECCUCHNH IBYX MapalJICJIbHBIX

https://m.edsoo.ru/3KIKV3ROG
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37

38

39

IIJIOCKOCTEM TpeThben

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapasuieIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKY MapauieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSIMU

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/QLA4PYRAT

https://m.edsoo.ru/9VIZIWC6J

https://m.edsoo.ru/Z6FNNNT5D

40

41

42

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesIienuneaa

Beruucnenue JUiH 0Tpe3KoB B KyOe U
IIPSIMOYTOJIBHOM TapajuieyIeuIe e
[lepneHMKyIAPHOCTD NPSMOM U
IJI0CKOCTH. [IpHU3HaK nepneHuKyIspHOCTH
IIPSIMOM U INIOCKOCTHU

https://m.edsoo.ru/HYNIQ7850

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISESHOGG3

43

[lepneHMKyIAPHOCTD NPSMOM U
IJI0CKOCTH. [IpH3HaKk nepneHuKyIspHOCTH
NPSAMON U TIIOCKOCTH

https://m.edsoo.ru/K38BG3I1ZH

44

45

46

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, MPOXOAAIIECH
4yepe3 TOYKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IpsAMBIC B MHOT'OI'paHHUKaxX

IInockoctu u MNEPNCHAUKYIAPHBIC UM

https://m.edsoo.ru/WE3MTS4E5

https://m.edsoo.ru/OKTGKHNSI

https://m.edsoo.ru/S1VOAWIW3
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IpsAMBIC B MHOTI'OI'paHHUKAX

[lepnennukynsp u HaknoHHas. [loctpoenue

47 https://m.edsoo.ru/KIP9L47ZCX
MEePIEHANKYISIPA U3 TOUKHU Ha MPAMYIO
Ilepnenmukyisp u HakioHHas. ITocTpoenne

48 P FIYIEP p https://m.edsoo.ru/2IIUD45PR
MEePIEHANKYISIPA U3 TOUKHU Ha MPAMYIO
Teopema o Tpéx mepme K a a

49 PeMa 0 TPEX NEPICHIUKYIIAPAX (IpAMaz https://m.edsoo.ru/CNE1PAIUS
u oOparHast)
Teopema o TpEX neprueHIUKYIApax (IIpsamas

50 p p PHICHMKYJIAPaX (11 https://m.edsoo.ru/IPCG564WN
u oOpartHas)
YToJ1 MEXIYy CKPEINBAIOIIIMHUCS

51 Ay cKpettt HI https://m.edsoo.ru/K4EHQ3E9E
MPSAMBIMHU
Ilouck nepme C

52 HCK TICPHCHIMIYIAPHAIX HPAMBIX 5 https://m.edsoo.ru/EBYVPSMSI
MTOMOIIIBIO IEPIEHANKYIISAPHBIX IIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE https://m.edsoo.ru/GPOZX8VHE
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

54 MPaBUWJIBHON MUPAMHJIBI C TTOMOIIBIO https://m.edsoo.ru/FSZMOA1AE
OpPTOTOHAJIBLHON MPOEKIINH
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

55 MIPaBUJILHON TUPAMUJIBI C TIOMOIIBIO https://m.edsoo.ru/TSOFUDOOJ
OPTOTOHAJILHOM MPOEKIINH
CummeTpus B IpOCTPAHCTBE OTHOCUTEIIBHO

56 miockocTH. [Imockoctu cummerpuii B https://m.edsoo.ru/N77K7ZM8K
MHOTOTPaHHUKAX
IIpn3Hak neprneHIuKyISIpHOCTH IIPSIMOU U

57 p PHCHAHKYIAP p https://m.edsoo.ru/L9E703U3V
MIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU
TIpaBuibHbIle MHOTOTPAaHHUKK. Pacuér

58 p p https://m.edsoo.ru/Z9E166HHZ

paCCTOSIHI/II‘/’I OT TOYKH JO IIJTIOCKOCTH
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59

IIpaBunbHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSIHUM OT TOYKHU O IJIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

61

CriocoObl OMYCTUTH MEePIEHAUKYISPHI:
CUMMETPHUSI, CABUT TOUYKHU I10 apaJlIeIbHOM
IpsAMON

CaBur 1o HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/DHFUCBWO6

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

62

Kontponbnas padota "B3zanmuoe
PacIoIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npocTtpaHcTae"

https://m.edsoo.ru/JW5SUZNNS8J

63

[ToBTOpEHME: Yroa Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH TPAMBIMU B
IIPOCTPAHCTBE

I'eomeTpuyeckue METOAbI BEIYUCICHUS
yIila MEXAY NPSAMBIMU B MHOTOI'PaHHUKAX
JByrpanusbiii yroyi. CBOMCTBO JTMHEWHBIX
YIJIOB IByTPAHHOIO yrja

https://m.edsoo.ru/ WBREU9US7

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

https://m.edsoo.ru/SH4CYFABO

67

68

[Tepnenaukynspasle miockoctn. CBONCTBA
B3aMMHO NEPIEHIUKYISAPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHmKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
MEepEeCcEeUeHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5STMQ43F
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69

[IpsimoyronbHbIN Napajuieenunes; Kyo;
HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuleJenune1a

https://m.edsoo.ru/K99DBNDAW

70

71

72

TeopeMa 0 nMaroHany NpPsMOYTrOJIbLHOTO
napajulesIenuIe1a v CIeICTBUE U3 Hee

CrepeoMeTpuuecKre U MpUKIIaIHbIe
3aJla4uM, CBA3aHHbBIC CO B3AaUMHBIM
PaCMoIO0KEHUEM MPSMBIX U TUIOCKOCTH

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napajJiesibHble INIOCKOCTH B CTaHIapPTHBIX
MHOTI'OI'paHHHUKaxX

https://m.edsoo.ru/E3T10AD6I

https://m.edsoo.ru/4TBYU36HZ

https://m.edsoo.ru/TL947D6WK

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEX1Y CKPEIIUBAIOLUMUCS IPSIMBIMHU B
MIPOCTHIX CUTYAIUSIX

https://m.edsoo.ru/YFWZTQREN

74

75

76

7

PaccrosiHue OT TOUKH J10 TJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Beluncrienne paccTosHUN MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH

TpéXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIyia

DneMeHTHI CPepruyecKoil reoMeTpHuu:
reoJIe3NYeCKUe JIMHUU Ha 3emiie

https://m.edsoo.ru/ W5GN48EIM

https://m.edsoo.ru/SWOVIIHMD

https://m.edsoo.ru/3XGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

78

Kontponbras padota "Yrib1 n

https://m.edsoo.ru/1RTWZ59YU
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paccrosiHus"
Cucremaru3zauus 3HaHUN "MHOrOrpaHHUK

79 i P 1 https://m.edsoo.ru/VC3UOAK3B
U €T0 JIEMEHTHI
IInpamupa. Buael nupamun. IlpaBunpHas

80 1 https://m.edsoo.ru/J3R0247E0
nupamuia
[Ipusma. IIpsama aKJIOHHA 3MBI.

81 PHSMIA. JIDAMA 1 HAICTOMHA HPHEMET 1 https://m.edsoo.r/INDHOOSEQ
[IpaBunbHas npusma
[IpsiMoii napainenenunen, NpsMOyroibHbIN

82 P P A, TIPAMOYT 1 https://m.edsoo.ru/L.8SO3LZGS
napasuiefnenumnesa, Kyo
Brimykiibie MHOTOrpaHHUKH. Teopema

83 . - P P 1 https://m.edsoo.ru/B4TOMDU1D
Diinepa
Brimykiible MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBunpHbIe U OMYNIpaBUIbHBIE 1 https://m.edsoo.ru/QOMX9GA1S
MHOTOTPaHHUKHU

85 KonTtponbHas pabora "MHoOrorpaHHUKHN" 1 https://m.edsoo.ru/3N52B3TEM
[TonsiTHE BEeKTOpa HA IJIOCKOCTH H B

86 1 https://m.edsoo.ru/LRBSE3B09
MPOCTPAHCTBE

87 CymMma BEeKTOpOB 1 https://m.edsoo.ru/MNTSX2X1.8

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

89 [IpaBuio napannenenunena 1 https://m.edsoo.ru/XS6AN7LA2

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128LR
PasnoxxeHnue Bekropa o 6azucy Tpéx

91 p }j p 1 https://m.edso0.ru/U760IDCTG
BEKTOPOB, HE JICXKAIIUX B OJJHOU TIIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1 https://m.edsoo.ru/JZ46VNC71
Brruncnenue yriia Mex 1y BEeKTOpaMH B

93 yr o P 1 https://m.edsoo.ru/TUSI96UQP

IIPOCTPAHCTBE




© MAQY I'umuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamera
«'EOMETPUS_ yrnyonennslii yposenb_10-11 kiaacenny

94 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/FIXV79T8B
95 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/JICWURNGO1
96 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/BEHWOELKS
97 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/P3W8WZZSY
98 O06o01IeHre U cHCTeMaTU3alus 3HAHUN 1 https://m.edsoo.rt/ECRMXSNM3
99 O0600611eHre U cucTeMaTu3alus 3HaHU! 1 https://m.edsoo.ru/XXBTFP5SWL
100 HroroBast koHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/SFGPDWNKO
101 HToroBast KOHTpOJIbHAS paboTa 1 1 https://m.edso00.ru/X3ZG8A6SO
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 https://m.edsoo.ru/931 AWXEK 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6
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11 KJIACC
KoandecTBo uacoB 3 N
JIEKTPOHHBIE U POBHIE
Ne i/ Tema ypoka KonTpoJbHbIe P P
Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI

IToBTopenue Temul "KoopanHaTel BEKTOpa

1 p P " p 1 https://m.edsoo.ru/WERSDSI4U
Ha MJIOCKOCTH U B IIPOCTPAHCTBE
ITosTopenue Temul "CxkanapHoe

2 p " p 1 https://m.edsoo.ru/M6JO60NJ7
MIPOM3BEICHNE BEKTOPOB
IToBTOpenue temsl "Brruncienne yria

3 p Yf 1 https://m.edsoo.ru/55KY41LVG
MEXy BEKTOpPaMH B IIPOCTPAHCTBE
[ToBTOpenue Temnl "YpaBHEHHUE IPSMOI,

4 p g p " p 1 https://m.edsoo.ru/U20HPUS6 W
MIPOXOSAIICH uepe3 1BE TOUKU
VYpaBHEHHUE INIOCKOCTH, HOPMAITh

5 p - HOP ’ 1 https://m.edsoo.ru/VYIHSTERW
ypaBHEHUE IIOCKOCTH B OTpe3Kax
VYpaBHEHUE IIJIOCKOCTH, HOPMAlb,

6 p p 1 hitps://m.edsoo.ru/541910WGX
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekropHoe nmpousseneHue 1 https://m.edsoo.ru/NTYOG2APM
JInHeliHbIC HEPAaBEHCTBRA, TMHECHHOE

8 p 1 hitps://m.edsoo.ru/54EQTIQSE
MpOorpaMMHUpPOBaHUE
JInnelHble HeEpaBEeHCTBA, JJUHEHHOE

9 p ’ 1 https://m.edsoo.ru/VPKWBB4AA
MpOTrpaMMHUPOBAHUE
AHaIUTHYECKUE METOILI pacuéra yria

10 ABLP yr 1 https://m.edsoo.ru/KHJ20M3PV
MEXy NMPSMBIMU B MHOT'OTPaHHUKAX
ABanuTnyeckre METOAEI pacuéTa yria

11 AAbLP yr 1 https://m.edsoo.ru/DDXUUAIAS
MEXy IIIOCKOCTSIMUA B MHOTOTPaHHUKAX
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@opMyia pacCTOSTHUSA OT TOYKH 10

12 https://m.edso0.ru/SG451UUG1
IJIOCKOCTH B KOOPJIMHATAX
Haxoxnenue paccTosIHUI OT TOYKH 10

13 AACHHE P A hitps://m.edsoo.ru/8V2N4X 113
IJIOCKOCTH B KyOe
Haxoxxnenue paccTosIHAI OT TOYKH 10

14 a P . a https://m.edsoo.ru/UZ15UU37F
IJIOCKOCTH B TIPABUJIBHOW MUpaMu/Ie
KonrponsHas padora "AHanmuTudeckas

15 P " P https://m.edsoo.ru/SNGI1GHFM
reOMeTpus
CeueHuss MHOTOI'PAHHUKOB: CTaHIAPTHBIE

16 p sap https://m.edso00.ru/219603NHQ
MHOTOTPaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEI0B https://m.edsoo.ru/52XG0O2J5B
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHBIE

18 IUIOCKOCTH, IIEPECEUCHUSI IPSIMBIX U https://m.eds0o0.ru/CUP7TCPXQ
IJIOCKOCTEN
ITapanaensHBIE IPSIMBIE U IIITOCKOCTH:

19 P p https://m.edsoo.ru/MM69MKRDP
napajuieIbHbIE CEUYEHUS
ITapanaensHBIE IPSIMBIE U IIIIOCKOCTH:

20 P . pv https://m.edsoo.ru/O71ROIJFI
pacy€T OTHOLICHU I
[TapannensHble MPSIMBbIE U TITIOCKOCTH:

21 YIJIBI MEXY CKPELUBAIOUMUCS https://m.edsoo.ru/26EPTM74A
MPSIMBIMU
[lepnenqukynsipHbIE TPSIMBIE U
IUTOCKOCTH: CTaHIapTHEIE Iaphl

22 slap p . https://m.edsoo.ru/YQUVT6VZX
MePIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
IleprienauKyAIpHBIE IPSIMBIE U

23 p AHKYIEP p https://m.edsoo.ru/HQIN20ZJP

IUIOCKOCTH: TeopeMa 0 Tpex
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24

25

NEpIEHIUKYIIApax
[lepnenaukynspHbIe TPSMBIE U

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
dbopMyIIBI 1S TUTOMIAACH, COOOpaKEeHUS
noxoous

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

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
noxoous

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

27

HOBTOpeHI/Ie: miIiomain MHOT'OYTrOJIbHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
noxoous

https://m.edsoo.ru/HWHVFENLOO

28

29

30

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00Us

[Tnomaau ceyeHuit MHOTOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs OA00US
KonTponbnas padora "[loBTOopenue:
MHOTOT'PaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

https://m.edsoo.ru/X2HRM9HD4

https://m.edsoo.ru/SH4EL YON6

https://m.edsoo.ru/SSUWIWWV1

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenumesaa

3amaun 00 yABOEGHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUU yTiia

CTCpCOMeTpI/I‘{eCKHC 3aga4u, CBA3aHHBIC C

https://m.edsoo.ru/6UXGOORC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS
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00BEMOM MPSIMOYTOJIBLHOTO
napasuieNenuneaa

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIUUCIIEHHEM 00BbEMa IPSIMOYTOJIBHOTO https://m.edsoo.ru/OSHTIOT1G
napajuiejenumnesaa

35 O06BEM TPSIMOIA TPU3MBI https://m.edsoo.ru/8AILOYHY]
CrepeoMeTpHUYECKUE 3a/1a4M, CBSI3aHHBIE C

36 p P . A . https://m.edsoo.ru/IDSHV54A9
BBIYHCIICHHEM 00BbEMOB TIPSIMOK TIPU3MBI
[Ipuxnagaele 3a7a4H, CBsI3aHHBIE C

37 p . a If, https://m.edsoo.ru/QI'Y C4F8IU
00BEMOM TMIPSIMOH PU3MBI
Brruncienue 00EMOB TEJT C HOMOIIBIO

38 onpeaenéHHoro uurerpaina. O0bém https://m.edsoo.ru/ON585060H
HaKJIOHHOH TPHU3MBbI
Brruncienne 00EMOB TEII ¢ HOMOIIBIO

39 onpenenéHHoro uaTerpaita. OobéM https://m.edsoo.ru/2CJLCMK8N
MTUPAMHU/IBI
dopmyna o0béMa mupaMuasl. OTHOIIEHHE

40 pMY paMuz https://m.eds00.r/AL3PODCIE
00BEMOB MTUPaMU/I C OOIITUM yTIIOM
dopmyina 00béma nupaMuasl. OTHOLIEHNE

41 PMY p a https://m.eds00.ru/3GOOAJRNY
00BEMOB MUPAMUJI C OOIINM YTIIOM
CrepeoMeTpHUYECKHE 3a1a4M, CBSI3aHHBIE C

42 p p . a https://m.edsoo.ru/7TR8ERHWO7
00BEMaMK HAKIIOHHOW TIPU3MBI
CrepeoMeTpHUYECKHE 3a1a4M, CBI3aHHBIE C

43 p p A ’ https://m.edsoo.ru/SF480ODTS6
o0BEMaMK MUPaMUIbI
[Tpuknaansie 3agaun o Teme "O0bEMBI

44 Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOMN https://m.edsoo0.ru/9SF6OYYVX

IIPHU3MBbI
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[Mpuknanueie 3ana4n mo Teme "OOBEMBI

45 " ) https://m.edsoo.ru/ZAMZ27RMY
Ten", CBs3aHHbIE ¢ 00BEMOM MTUPAMHUIBI
[Ipumenenne 00bEMOB. Beruncnenue

46 https://m.eds00.ru/I39CX0O3CP
pPacCTOSIHUS JI0 IITIOCKOCTH
Kontponbnas padota "O0bEM

47 | https://m.edsoo.ru/XNWZSSJ7P
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON https://m.edsoo.ru/7DHKEHEG6
MMOBEPXHOCTHU

winuHAp. IIpsMon KpyroBou MUIMHIP.

49 Humaizp. Hp PYTOBOT HITTHIHAD https:/m.edsoo0.1/MAVW4KY55
[lmomaae MOBEpXHOCTH HMJIMHAPA
Konunueckas moBepxHOCTh, 00pa3 e

50 . P pasyIot https://m.edsoo.ru/PVRE7THQ6Y
KOHMYECKOU nmoBepxHocTu. Konyc
CeueHue KOHYyca TJIOCKOCTHIO,

51 ”, https://m.edsoo.ru/EOVSHALSL
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS
YceuéHHblil konyc. M300paxeHne KOHyCOB

52 . https://m.edsoo.ru/9VKWVDCTE
Y YCEUEHHBIX KOHYCOB
[Tmomanas 60KOBOM MOBEPXHOCTH M HOJIHOU

53 tan P https://m.edsoo.ru/AWKBIE4NE
MMOBEPXHOCTU KOHYCa
[Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU

54 https://m.edsoo.ru/9NF4UE3KJ
MMOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3aauu Ha

55 JIOKa3aTeIbCTBO U BEIYHCIICHHE, https://m.edsoo.ru/QZVH5SEXL9
MTOCTPOCHUEM CEUEHUH IUITNHAPA, KOHyCa
CrepeomeTpruueckue 3aa4u Ha

56 JIOKa3aTeJIbCTBO U BBIYUCIICHUE, https://m.edsoo.ru/AKF6PW62W

MMOCTPOCHUECM CEeUYCHUH OUJINHApA, KOHYCa
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57

HpI/IKJIaI[HBIe 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.edsoo.ru/3429Z1L.HT5

58

59

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/WI1TVKAJOR

60

61

62

ITepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua u n3obpaxenue mapa

Ilepeceuenue ceps! 1 1apa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua u n3obpaxxenue mapa

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTei

https://m.edsoo.ru/JEENB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24BO8H

63

64

65

66

Cummetpus cdepsl U mapa

CrepeomeTpHuyeckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO

CrepeomeTpHuyeckue 3a1aun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM MX CEUCHHH TIIOCKOCTHIO

[TpukiagHbIe 3312491, CBSI3aHHBIE CO
cdepoii u mapom

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

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XWS5LI7A9]

67

[ToBTOpEHME: OKPY)KHOCTH HA IJIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaH)IapTHBIe
o400

https://m.edsoo.ru/EJ2QDAVE]
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68

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalllICHUA U
MHOT'OrpaHHUKOB

https://m.edsoo.ru/LE7933L.XX

69

70

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpauieHus"

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"

https://m.edsoo.ru/PHHLCG54E

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

71

72

73

KonTponbnas padbora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06bem mumuHapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMH]IpA

Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
onpeaenéHHoro uurerpaina. O0bEM KoHyca

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

https://m.edsoo.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFMVF

74

75

76

IInomany 60KOBOM M MOJIHOM
MMOBEPXHOCTU KOHYCA

CrepeomeTpuuecKue 3aJauu, CBSI3aHHbIE C
BBIUHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa
[Tpuknanueie 3ana4yn no teme "OOBEMBI U
IJI0IA I TOBEpXHOCTEN Ten"

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

https://m.edsoo.ru/QXEA9GPVB

77

O06bBEM mapa u MapoBOTO CEKTOPA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUIeCcKre 3a/1a4H,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB
apa, mapoBOTro CETMEHTa U MapOBOTO
CeKTopa

https://m.edsoo.ru/VV60ONBVZX

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1Iapa U
iomaapio cepbl. COOTHOMICHUS MEXKITY

https://m.edsoo.ru/EZHIGRUE]
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IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH
MOT00HBIX TEJ

79

[TomoOHBIE TENa B TPOCTPAHCTBE.
N3menenne 06wEma mpu o 100uu.
CrepeoMeTpHUYeCcKUe 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TEJ U TUIOLIAJICH
MMOBEPXHOCTEN

https://m.edsoo.ru/H2418 8MKQ

80

81

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBuxenust npoctpancTBa. OToOpakeHus.

JIBuxeHus u paBeHcTBO ¢uryp. O6mue
CBOICTBA IABMKEHUI

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4Y W6NA

82

Buapl 1BumkeHUi: napajuiesIbHbIN EPEHOC,
LIEHTpaJIbHAsi CHMMETPHUS, 3epKajbHast
CUMMETPHUS, TIOBOPOT BOKPYT NMPSIMOM

https://m.edsoo.ru/ZSUA7TTNTX

83

84

85

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTprueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

Kontponbnas padota "BekTopsl B
nmpocTpaHcTae”

https://m.edsoo.ru/A1PU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK

86

Ob6o6matomiee nopropenue 11 nousruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3als 3HaHuH:
"[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

https://m.edsoo.ru/IHVB2NZH9

87

O6o6matomiee nopropenue 11 nonsaruii u

https://m.edsoo.ru/AQEFPERJ0
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MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl B
npocrtpaHctae"

88

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cUCTeMaTu3auus 3HaHuii: "BekTopsl B
npocrpaHcrae”

https://m.edsoo.ru/3NIJOLN63

&9

90

91

92

93

O6o06maromiee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaru3anms 3Hanuii: "O0bem
MHOrorpaHHuka"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3ainus 3Hanui: "Oo0beM
MHOrorpaHHuka"

Ob6o06muaromiee noropenue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucremMarusanus 3Hanuil: "Ilnomann
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucremMarusanus 3Hanuit: "Ilnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edso00.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I1

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJSONK

https://m.edsoo.ru/GXZMP89GD

94

95

WroroBas koHTpoJsibHAs paboTa

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3aIus 3HAHUI

https://m.edsoo.ru/3J174MY 6M

https://m.edsoo.ru/UI26CB4 XL
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HcTopus pa3BUTHS CTEPEOMETPUM KaK

HAayYKH U eé POJIb B pa3BUTHU COBPEMCHHBIX

96 1 https://m.edsoo.ru/IESALO6B5

WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

HcTopus pa3BUTHS CTEPEOMETPUM KaK

HAayYKH U et POJIb B pa3BUTHU COBPECMCHHBIX

97 1 https://m.edsoo.ru/SZKNMYF03

WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK

HAayYKH U e€ POJIb B pa3BUTHU COBPECMCHHBIX

98 1 https://m.edso0o.1u/41 X3XKQOG

WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

HcTopust pa3BUTHS CTEpPEOMETPHH KaK

HAayYKH U e€ POJIb B pa3BUTHU COBPECMCHHBIX

99 1 https://m.edsoo.ru/4APGHOJY AH

WH>KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUN KaK

HAayYKHU U ec POJIb B pa3BUTHU COBPEMCHHBIX

100 1 https://m.edsoo.ru/GEJCO734F

WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJOTUN

I/ICTOpI/IH Pa3BUTHA CTCPEOMECTPHUU KaK

HAayYKHU U ec POJIb B pa3BUTHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX

101 1 https://m.edsoo.ru/RK4XSFWNR

TEXHOJIOTUN
Hcropus pa3BUTHS CTEpEOMETPUH KaK

102 HAayKU U €€ pojib B PA3BUTUH COBPEMEHHBIX 1 https://m.edso0o.ru/X89TQ8776
MHXEHEPHBIX U KOMIIBIOTEPHBIX
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TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpumeHsTh aKCHOMBI CTEPEOMETPUM U CIEICTBUS U3 HUX MPU pELICHUU
’ reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAUIETBHOCT U HEPHEHAUKYISIPHOCTD
’ HPSMBIX U IIJIOCKOCTEMN
74 KnaccudunumpoBaTh B3aUMHOE DPACHOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
’ IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYT'PAHHBIM yroJl, TpaHU JABYI'PAHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIia, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
’ MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MPaBUIJIbHBI MHOTOI'PaHHUK
77 Pacno3HaBaTh OCHOBHBIE BHABI MHOTOIPDAaHHMKOB (IMpamuaa, HpU3Ma,
’ OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
Knaccupunupoare ~ MHOTOIpaHHUKM,  BbBIOMpasl ~ OCHOBaHUS  JJIs
7.8 KJIacCU(UKaLUU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOIPAHHUKH, ITPaBUIIbHbBIE
MHOTOTPaHHUKH, MPSIMbIE U HAKJIOHHBIE PU3MBbI, TApaIIJIEIIETIUIIE b )
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBACHATH NMPUHIHUIIBI IOCTPOEHUS] CEYCHUH MHOTOTPAHHUKOB, UCIIOIb3YS
' METOJI CJIC/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBINOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
WIM aNrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKUE METOIbl TpHU
7.12 pElIEHUH  CTaHAAPTHBIX MAaTEMaTUYECKMX 3aJad Ha  BBIYKCIICHHE
pacCcTOAHUN MEXIy ABYMs TOYKAMH, OT TOYKH 1O NPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIUMUCS MPSMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA aIrOpUTMaM, IPUMEHAS HW3BECTHBIE AHAIUTUYECKUE METOMAbI IpH

pelIeHNN CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHUCICHHE YIJIOB
MEXY CKPELIUBAIOIIUMUCS MPSIMBIMH, MEXIY MPSAMOM M IJIOCKOCTHIO,
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MCXKAY IIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boeruncnsate 00bEMBI M IDIOMIAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MpPUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOUIA/IIMU MTOBEPXHOCTEHN, 00bEMaMU MOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B INPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBI
U3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEeOMETpUYEecKHX (GUrypax, IMpeAcTaBICHHYI0 Ha
YyepTekax U pUCyHKaxX
[IpumeHsTh reoMeTpuueckre (QakThl ISl PEUICHHs CTEPEOMETPHYECKHX
7.17 3a/1a4, MPEIIONAraliliuX HECKOJbKO IIaroB pEUICHUs, €CIU YCIOBHUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpuMenATs mpocTEdIME NPOTPaMMHBIE  CPEICTBA U DIIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [IpuBoaNTH NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NpHUpPOAE U
' YKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh MOJTy4YEHHbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH PEalIbHbIC
CUTYyalluu U NPUMEHATh U3yYEHHBIEC MIOHITHS B MIPOLIECCE MOUCKA PELLEHUS
MaTeMaTH4ecKu c(OpMYIHUPOBAHHOM MPOOIEMBI, MOJICIUPOBATh pealbHbIe
7.20 CUTyallul Ha S3bIKE TE€OMETPUM, MCCIEAO0BAaTh IOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, almapara aiareopsl,
pemath  NpakTUYECKUWEe  3ajauyd,  CBS3aHHbIE C  HAXOXICHHEM
F€OMETPUUECKUX BEIMUUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHATHAMM: IHMJIUHAPHYECKAs IMOBEPXHOCTb, O0Opa3yrolue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, IWJIMHAP, KOHUYECKas IIOBEPXHOCTD,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBSCHATH CITOCOOBI TTOJTYYCHHSI TEJT BpaIleHHUS
6.4 KrnaccudunupoBars B3aMMHOE pacnoioskeHrue Chephl U MITOCKOCTH
OrnepupoBaTh NOHATUAMU: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
6.5 CEerMeHTa, IIapOBOM CIIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO
CJ1051, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  TOBEPXHOCTEH TeN  BpalICHU,
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FEOMETPUUECKUX Tell C MpUMEHEHUEM QopMyIT

OnepupoBaTh TNOHATHSAMU: MHOTOTPAHHUK, BIMCAaHHBIA B cdepy H

6.7 ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIH TEIO
BpalllCHUS
6.3 BbI4ncnsaTs COOTHOMIEHUS MEXKIY IUIOMAASIMU TIOBEPXHOCTEH M 00bEMaMu
’ OA0OHBIX TEJ
6.9 N3o0pakarh u3ydaembie (UTYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
’ YEPTEKHBIX UHCTPYMEHTOB
BreinonHsaTe  (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUIyp: BUA CBEpXY, COOKYy, CHH3Y; CTPOUTh CEUYEHHUS Tel

BpalllCHUsA

W3BnekaTh, WHTEPHPETHPOBATH MW MPeoOpa3oBbIBaTh HH(OPMAIMIO O
6.11 IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKax

[IpumensaTh reomerpudeckue (akThl A PEIICHUS CTEPEOMETPHUSCKHX
6.12 3a/1a4, NOPEANOJIaralolliuX HECKOJbKO IIaroB pelIeHUs, €CIU YCIIOBUS
MIPUMCHCHHUS 3aJIaHbI B IBHOU (hopMe

6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BrmmomaaTe I[CI\/'ICTBI/ISI CJIOKCHHUSA BCKTOPOB, BbBIUYUMTAHUA BCKTOPOB U

6.14 YMHOXXEHHSI BEKTOpa Ha YHCIO, OOBICHATh, KAaKUMH CBOMCTBAMHU OHHU
00J1a1af0T
6.15 [TpuMeHsTh MpaBWIIO TApaJIIEICTTUIIEAa MPU CJI0KEHUH BEKTOPOB

OHepI/IpOBaTB IMOHATHUAMU: NOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJI

6.16 MEXy BEKTOpaMHM, CKaJSIPHOE IIPOU3BENECHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI
Haxoauth cymMMy BEKTOpPOB M TNpOM3BEIACHHE BEKTOpPAa HA YHCIO, YIoj
6.17 MEXJy BEKTOpaMH, CKaJIIpPHOE IPOU3BENCHUE, PACKIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3aiaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT
6.19 Pemats mpocrelinme reoMeTpuueckue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
' KOOpJMHATHOI'O METOJa
Pematp 3amaum Ha JOKa3aTENbCTBO MAaTEMAaTHYECKHMX OTHOILIEHUH U
6.20 HaXOXXJCHHE T'€OMETPHUUYECKMX BEJIMYMH IO o0paslaMm WM aIropuTMam,
' INpUMEHSAA  HU3BECTHBIE  METOAbI  NPH  PELICHUU CTaHIapPTHBIX
MAaTEMATUYCCKUX 3aJa4
621 [TpuMensaTs mpocTedine NpOorpaMMHBIE CPEICTBA U DIIEKTPOHHO-
' KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUYECKHX 3a1a4
6.22 [TpuBOANTE HpHUMEPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HPUPOAE U

KN3HU, PACIIO3HABATD ITPOSABJICHHUEC 3aKOHOB '€COMETPHUU B UCKYCCTBEC
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[IpuMeHATh MOJTy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH PEaJIbHbIC
CUTYyallUM U IPUMEHATh U3YUYEHHBIC IOHATHUS B IPOLIECCE MOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
CUTyallUd Ha S3BIKE T'€OMETPUM, HMCCIIEIO0BAaTh IIOCTPOCHHBIE MOJIENIH C
UCTIOJIb30BAHUEM T€OMETPUYECKHUX TOHATHA U TEOpeM, ammapara ajireOpsl,
pemiartb  NpPaKTHUYECKHE  3aJadd,  CBS3aHHBIE C  HAxXOXJIECHUEM

TCOMETPHUICCKUX BCIIUINH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

7

['eomeTpus

7.1

OcHOBHbBIE MOHATHS CTEpeOMETpuu. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH
U CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnonoxeHue  NOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajuleJibHble M CKpeuuBarouivecss mpsimble. [lapamnenbHOCTh  MOpPSAMBIX U
IUIOCKOCTE B IPOCTPAaHCTBE: MapajuleJibHblE TMpsIMblE B  IPOCTPAHCTBE,
NapajuleJIbHOCTh TPEX NPSAMBIX, MAPAIEIBHOCTh HPSIMOW M IUIOCKOCTU. YTJIBIC
COHANPABJICHHBIMU CTOPOHAMM, YIOoJl MEXIAYy MNpSAMbIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEMN: IMapajuieibHbIe IUIOCKOCTH, CBOMCTBA MapalIeIbHBIX
wiockocTeil. [Ipocrelimme mpocTpaHCTBEHHBIE (QUIYyphl Ha TUIOCKOCTH: TETPadJp,
KyO, mapaJuieNienumne1, NoCTPOCHUEe CeUeHUN

[lepneHAUKYISIpHOCTh MPSAMOM W IUIOCKOCTU: NEPIEHIUKYISpPHbIE NpsSIMbIE B
IIPOCTPAHCTBE, MPsIMBIE MAapaJUIEIbHbIE U MEPIEHAUKYIISPHBIE K TUIOCKOCTH, IPU3HAK
NEPIEHIUKYIJIIPHOCTHU MPSAMOM U MJIOCKOCTH, TEOPEMA O MPSAMOM NMEPIEHIUKYIIPHOU
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXy NMPSAMOM M INIOCKOCTBIO, IBYTPAHHBIN
yroy, JIMHEHHBIM Yroia JByrpaHHoro yria. [lepneHauKymnsip ¥ HaKJIOHHBIE:
paccTositHue OT TOYKHM JO INIOCKOCTH, PAacCTOSTHUE OT MpsSMOM A0 IIIOCKOCTH,
npoekuust (Urypsl Ha IUIOCKOCTh. [lepneHAMKYISIpHOCTh IIJIOCKOCTEH: MpU3HAK
NEePNEHAUKYIIIPHOCTH ABYX IIOCKOCTEN. Teopema o TpEX mepreHauKynspax

IloHsAiTHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAaHHMKH, pa3BEPTKAa MHoOrorpaHHuka. llpmsma: n-yronapHas
npu3Ma, TpaHU U OCHOBAHMS MPHU3MBI, MpsMas U HAKJIOHHAs NPU3MbI, OOKOBas U
IIOJIHASI TIOBEPXHOCTh NpHU3Mbl. [lapamienenunen, npsMOyroibHbIA MMapauIeIenuIe
u ero cBoucTia. [lupamuaa: n-yronsHas nupamuaa, rpaHd U OCHOBAaHUE NUPAMUIBL,
OOKOBasi U MOJIHAS MOBEPXHOCTh MUPAMHU[IBI, MPAaBHIbHASA W yceu€HHas MUpaMua.
OnemMeHTsl MNpu3Mbl W nupamuzabl. [lpaBuiibHBIE MHOTOIpDaHHUKH: IIOHATHE
IIPAaBWJIBHOTO MHOTOI'pDAaHHUKA, IpaBUJIbHAs IpU3Ma M IpaBWIbHAasg IUPAMUIA,
npaBUWiIbHASA TPEyrojbHas MUPaMUAa U NMPaBUIBHBINA TeTpadap, kKyO. [IpencraBnenue
O TPaBUJIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, AOACKa’aAp M uKocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOUKH, ITPSIMOM, MJIOCKOCTH.
OneMeHTbl CUMMETPUM B  NUpaMHMJaX, [apajuleleNunenax, I[paBUIbHbBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenne 31eMEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [lmomanb
OOKOBOM TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TPSIMOM TPU3MBI, ILJIOIIA/b
OCHOBaHHMH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON Tpu3Mbl. [Tnomans 6okoBoit
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MOBEPXHOCTH W TIOBEPXHOCTH MPABUIBHOW IMHPAMHJbI, TeOpeMa O ILIOMIAIM
yceu€nnoit nupamuabl. [Tonsatue 06 00béMe. OOBbEM TUPAMHU/IBI, TPU3MBI

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY IIOMAISIMA TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

6

['eometpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yoMUe MIIMHIAPUIECKON MOBEPXHOCTH, OCh
HAJUHIPUYCCKOW TMOBEepXHOCTU. I{uamHAp: ocHOBaHWUS W OOKOBas MOBEPXHOCTD,
oOpa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konundeckas moBepxHOCTh, 00pa3yronue KOHMISCKOW TTOBEPXHOCTH, OCh U BEPIIMHA
KOHWYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, OOpa3yromiasi U OcCh,
wioniaab OOKOBOWM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, JuameTp, IUIoHalb oBepxHocTU cheprl. Bzaumuoe
pacnosoxeHue cdeppl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb

cdepbl

6.4

6.5

N300paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPaA U KOHYCa

KOM6I/IHaI_II/II/I TCJI BpalllcHUA U MHOTOTPaHHUKOB. MHOFOFpaHHI/IK, OIMMCAaHHBIM OKOJIO
C(I)epbl, C(pepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIN TCJIO BpalllCHUA

6.6

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIFHOTO MapajuieNienunena u cieacTeus u3 He€. O0bEM NWIMHIpA, KOHYCA.
O6béM 1mapa u miomaab cepsl

6.7

6.8

[Tono6ubIe Tena B mpocTpancTBe. COOTHOLIEHUS MEXKIY TUIOIAIIMUA TTOBEPXHOCTEH,
00BEMaMU OO0HBIX TEI

Ceuenust mumMHApa (MapayielbHO W TMEPHEHAUKYISIPHO OCH), CEYCHHsI KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CEUeHHUs I1apa

6.9

Bextop Ha miockoctd M B mpocTpaHcTBe. CllOK€HHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxkeHne BEKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3anad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpssMoyronpHas cucTteMa KOOpAWMHAT B HpocTpaHcTBe. KoopawHAThl BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkaaspHOe
MIPOU3BEICHUE BEKTOPOB. BpIUMCIEHHE YITIOB MEXIy HPSIMBIMH M IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOoBaHuUs

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K IPEAMETHBIM pe3yjibTaTaM 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ MmMporpaMMmal CpeaHET0 oﬁmero 06p330B3HI/Iﬂ

Bnagenue MmeromaMu J0Ka3aTenbCTB, aJrOPUTMAMU pEIICHUS 3a/ay; yMEHHE
(GbopMyIMpOBaTh U ONEPUPOBATH MNOHATHAMM: ONpEAETICHHE, aKCHOMa, Teopema,
CIIEJICTBUE, CBOMCTBO, IPU3HAK, J0KA3aTEJIbCTBO, PAaBHOCUIIbHBIE (POPMYJIMPOBKHY;
OPUMEHATh MX; YyMeHHe (QOpMyJIupoBaTh OOpaTHOE U IPOTHBOIOJIOKHOE
YTBEP)KACHUE, INPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI, HCIIONb30BaTh METOJ
MaTEMaTUYECKONM WHAYKIMH; [POBOJIUTH JOKA3aTEJIbHBIE PpAcCCyKICHHUS IpU
pelIeHnr 3aJla4, OLEHUBAaTh JIOTMYECKYIO NMPAaBUIBHOCTb PAaCcCYXJIECHUN; yMEHHE
OIEpUPOBATh  TOHATUSAMHU: MHOXKECTBO, IIOJMHOXKECTBO, OIEpaluud  Hax
MHO>KECTBaMHU; YMEHHME HCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar Jyis
OINHMCaHUs PEaJIbHBIX MPOLIECCOB U SIBJICHUN U NPU PELIEHUU 3314, B TOM YUCIIE U3
JIPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATH MOHATHUSAMU: Ipad, CBA3HBIN
rpad, AepeBo, LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTh M ONHUCHIBATh Ipadsl

Pa3IMYHBIMH CTIOCO0aMU; UCIIOIb30BaTh Tpadbl PU PEIICHUH 3aa4

YMeHue onepupoBaTh MOHATHSIMHU: HATYPAJIbHOE YHMCIO, LEJIOE YHCIO, CTENEHb C
LIEJIBIM TI0KA3aTeJIeM, KOPEHb HAaTypajbHOW CTENEHU, CTENEHb C PalOHAJIbHBIM
MOKa3aTesieM, CTENEeHb C JCHCTBUTEIBHBIM MOKa3aTeaeM, Jiorapudm ducia, CHHYC,
KOCHUHYC ¥ TaHI'€HC IPOM3BOJIBHOTO YHMCJIA, OCTATOK IO MOAYJIIO, PAalMOHAIBHOE
YHUCII0, UPPALMOHATBLHOE YUCII0, MHOKECTBA HATYPAIbHBIX, LIEJIBIX, PAIlMOHATBHBIX,
JNEUCTBUTEIBHBIX  YUCE; YMEHHME  UCIIOJIb30BaTh NPU3HAKH  JIEIIUMOCTH,
HaWMEHBIINA OO TeTUTENh U HAMMEHBIIIee o0Iiee KpaTHOe, anroput™ EBkimia
IpU PELICHUM 3aJay; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHUCTEMaMU
CUHCIICHHs; YMEHHE BBITIOJHATh BBIYUCICHHE 3HAYCHWH W TPeoOpa3oBaHUS
BBIpOKEHUI €O CTemeHsMH W JorapudmMamu, mpeoOpa3oBaHus ApoOHO-
palMOHAIBHBIX BBIPAXKEHUI; yYMEHHE ONEepPUPOBAThH MMOHATUSIMH:
MOCJIeI0BATEILHOCTD, apu(MeTHIeCKasi MPOTPECCHs, TEOMETPUIECKas MPOTrpeccus,
OecKOHEYHO yOBbIBaromasi TeOMEeTpUYecKas MpOrpeccHs; yMEHHE 3aJaBaTh
MOCJIeIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOpPMYJ; YMEHHE

OICpHUpPOBATH TMOHATHUAMH: KOMIUICKCHOC 4YHCIIO, COHpH)KéHHBIe KOMIIJICKCHBIC
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qHcaa, MOAYJdb M apryMEHT KOMIUIEKCHOTO 4Hcia, (hopMa 3amucu KOMILIEKCHBIX
yucen (reoMeTpuyeckas, TpPUTOHOMETpUYecKas U anredpauyeckas); yYMeETb
MIPOU3BOIUTH apU(METHUECKUE JCHCTBHS C KOMIUIEKCHBIMH YMCIIAMH; TPUBOJIUTH
IPUMEPbl UCIOJb30BaHUA KOMIUIEKCHBIX YMCEN;, OIEpUPOBaTh IOHATUSIMHU:
Matpuna 2x2 u  3x3, oIpeneauTeNh MAaTPULbl, TE€OMETPUYECKHIl CMBICI

OIIPECACIIUTEIA

VYMeHue  onepupoBaThb  IMOHATUSAMHU:  pallMOHAIbHBIE,  HpPpALMOHAIbHbIC,
MoKa3aTeJbHbIe, CTETICHHBIC, JIoTapu(MUIECKHE, TPUTOHOMETPHUECKUE YPaBHEHHUS
U HEpPaBEHCTBA, UX CHCTEMbl; YMEHHME OIEPUPOBATh IOHATHUAMU: TOXKIECTBO,
TOKIECTBEHHOE MTpeoOpa3oBaHne, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEPaBEHCTB, PaBHOCWJIBHOCTh YPAaBHEHMI, HEPABEHCTB M CUCTEM; YMEHHE pellaTh
YpaBHEHHUsI, HEPABEHCTBA M CHCTEMbI C IOMOIIBIO PA3JIUYHbIX MPUEMOB; peIlaTh
YpaBHEHMs, HEPABEHCTBA U CHUCTEMbl C IIapaMETpOM; INPUMEHATh YpaBHEHUS,
HEPABEHCTBA, UX CHUCTEMBl Ul pEIlIEeHUs MaTeMaTHMYeCKHUX 3ajad U 3ajad u3

Pa3JIMIHBIX obnacrei HAayKHU U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, YETHOCTh (PYHKLUHU, NEPUOTUIHOCTD
(GyHKIIUM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIIMH, HKCTPEMYM
¢byHkuuu, HauOousiplllee M HauMEHbIIee 3HAYeHHUs (QYHKIUU Ha MPOMEXYTKE,
HerpepbIBHass (QYHKLUS, aCUMITOTHI rpaduka (QyHKUUHU, TMepBas U BTOpas
Mpou3BOJHAS (DYHKLIMU, T€OMETPUUYECKUH U (PU3NYECKUI CMBICT MPOU3BOIHOM,
nepBooOpasHasi, onpeAeaEHHbI HHTErpall; YMEHHE HaXOJUTh aCUMIITOTHI rpaduka
(GYHKIIMM; YMEHUE BBIYHMCIATH MPOU3BOAHBIE CYMMBI, IPOU3BEIEHUS, YACTHOIO U
KOMIMO3ULUHN (DYHKIMHA, HAXOJUTh ypaBHEHUE KacaTeIbHOU K rpaduky (yHKIMHU;
YMEHHE HaXOJWUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIMI; YMEHHUE HUCIIOJIb30BATh
NPOU3BOJIHYIO Ui HMCCleloBaHMA (YHKIMHA, HAaXOQUTh HauOONbIINE H
HauMEHbIIME 3HaueHus (QyHKUUN; CTPOUTh TIpadUKH  MHOTOUWIEHOB C
HCIIOJIb30BAaHUEM allllapaTa MaTeMaTHYECKOI0 aHalIu3a; MPUMEHSTH POU3BOIHYIO
JUISL HaXOXKACHUSI HaWTydIllero peleHusl B MPUKIAIHBIX, B TOM YHCIIE COIHAIbHO-
HSKOHOMHYECKUX M (PU3UUECKUX 33/]ayax; HaXOAUTh IUIOMAIN U 00BEMBI QUTyp C
MTOMOUIBI0 MHTErpajia; MPUBOAUTH MPUMEPbl MATEMAaTHYECKOTO MOJIETUPOBAHUS C

NOMOIIbI0 AU PepeHnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk (yHKIUH, oOpatHas QyHKIMS,
KoMmo3uisl  GyHKIWUWA, JIMHEWHas  (QYHKIUA, KBaapaTuyHas  (QyHKIUSA,

panMoHanbHast (QYHKUUS, CTENEHHAs (DYHKIUS, TPUTOHOMETPHUECKUE (PYHKIUH,
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oOpaTHBIE TPUTOHOMETpUYECKUE (YHKIIMH, MMOKa3aTelbHas W JorapupmMudeckas
GyHKIIMK; yMEHHE CTPOWTHh TpadUKUd WM3YYCHHBIX (YHKIUH, BBINOIHATH
npeoOpa3oBanus rpauKoB (QYHKIHH, HCIOJIB30BaTh TpadUKU I W3YyUCHUs
MIPOIIECCOB M 3aBUCUMOCTEH, IPU PEUICHUN 33/1a4 U3 IPYTUX YUCOHBIX IPEIMETOB U
3alad M3 pEATbHON IKW3HU; BBIpAXKaTh (OpPMyIaMHU 3aBUCUMOCTH MEKIY
BEIMYMHAMU; HCIOJh30BaTh CBOWCTBA W Tpadukd GYHKIMHA JUIS  PEIICHHS
YpaBHECHHIA, HEPABEHCTB M 337a4 C MapaMeTpamu; HU300pakaTh Ha KOOPJAMHATHOM

IIJIOCKOCTH MHOKCCTBA pCI_HeHI/Iﬁ ypaBHeHHﬁ, HCPaBCHCTB U UX CUCTEM

YMeHue peiatb TCKCTOBBIC 3aJla4M pPA3HLIX THUIIOB (B TOM YHCJIC Ha IIPOLICHTHI,
JO0JH U 4aCTH, Ha JIBUKCHUC, pa60Ty, CTOUMOCTDb TOBApOB MU YCJIYT, HAJIOTH, 3aJla4n
U3 005acTh YipaBJICHUA JIMYHBIMA U CEMEHHBIMU q)HHaHCEIMI/I); COCTaBJIAThb
BBIPAXKCHUSA, YpPaBHCHHA, HCPABCHCTBA MW HUX CHCTCMbI 110 YCJIOBHUIO 3aJayu,
HCCIICA0BATh MMOJIYYCHHOC PCHICHUC U OLICHHUBATDH HpaBI[OHOI[O6HOCTb PE3YyIbTATOB,
YMCHHUC MOJACIHMPOBATH PCAIbHBIC CHUTyallMM Ha A3BIKEC MATCMATUKH; COCTABJIATH
BBIPpAXKCHUS, YpPABHCHHA, HCEPABCHCTBA MW HUX CHCTCMBI II0 YCJIOBHUIO 3aJad4u,
HCCICO0BAaTh IMOCTPOCHHBLIC MOJACIIM C HCIOJb30BAHUCM allllapara anre6pbl,

MHTEPIPETHPOBATh NOIYUECHHBIA pe3ysbTaT

YMeHue omnepupoBaTh IMOHATHUSAMHU: CpelHee apu(MeTHdeckoe, MeauaHa,
HauOoJplllee M HauMEHbIee 3HAYEHHUs, pa3Max, JUCIepCHs, CTaHAapTHOE
OTKJIOHEHHE 4YHCIOBOrO Habopa; YyMEHHE U3BJIEKaTb, HWHTEPIPETUPOBATH
uHpoOpMalMIO, TpeJICTaBIeHHY0 B Talnuuax, Ha JguarpaMmax, rpadukax,
OTPaXAOILlYI0 CBOWCTBA pEaJbHBIX NPOLECCOB U SBJICHWH; MPEACTaBIATh
MHGOPMAILIMIO C MOMOIIBIO TAOMUI] M JUarpamMM; HCCIEIOBaTh CTaTUCTHUYECKHUE
JaHHbIE, B TOM YHUCJIE€ C MPUMEHEHUEM TpapUuecKUX METOJOB U AIIEKTPOHHBIX
CpeAcTB; Tpa(UUeCKH HCCIIEAOBaTh COBMECTHbIE HAOMIOJEHUS C MOMOIIBIO

JarpaMM pacCEeMBAHMS U JINHEWHOW perpeccun

YMeHue onepupoBarh MOHATHUSMHU: CIy4allHBIH ONBIT M CllydailHOE COOBITHE,
BEPOSTHOCTh  CIy4alHOTO COOBITHSI; YMEHHME BBIUMCIATH BEPOSTHOCTh C
UCIOJIb30BaHUEM TIpaUUECKUX METOJO0B; HPUMEHATH (DOPMYJbl CIOXKEHUS U
YMHOKEHUSI BEPOSTHOCTEH, (popMylly MOIHON BeposTHOCTH, Gopmyny beprymim,
KOMOWHATOpHBIC (PaKThl U (POPMYJIBI; OIICHUBATH BEPOSATHOCTH PEATHHBIX COOBITHIA;
YMEHHME OIEpUpOBaTh MOHATHSAMM: CiIy4aiiHas BEJIMYMHA, pACIpENEICHHE
BEPOATHOCTEM, MaTeMaTH4YeCKOe OXXKHUJaHWe, JUCHepCcUs U CTaHAapTHOE

OTKJIOHEHHE CIIy4alHOW BeNWYHMHBI, (YHKIMHM pacupeleNeHuss W IUIOTHOCTH
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PaBHOMEPHOIO, IIOKA3aTCJIBHOIO M HOPMAJIBHOIO PAcClpEeAciIeHUN; yMCHHE
HCIIOJIb30BaTh CBOMCTBA H3YYCHHBIX DACIPENCICHUM U1 pelIeHHus 3a1ady;
3HAaKOMCTBO C TOHSATHSIMM: 3aKOH OOJBIIMX YHCEN, METOJIbl BBIOOPOYHBIX
HCCIIEIOBAaHM; yMEHHE IPUBOAUTh NIPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YHCEN
B TPUPOAHBIX U OOIIECTBEHHBIX SBICHHSIX; YMEHHE ONEPUPOBATH MOHATHSIMHU:
COYeTaHHe, IEePEeCTaHOBKA, YMCJIO COYETaHUM, YHUCIO IEpPEeCTaHOBOK; OMHOM
HpioToHa; yMeHHe MNpUMEHATh KOMOMHATOpHBIE (DaKThl M PACCYKICHHUS JUIS
pelieHusl 3aJay; OLEHHBATh BEPOSITHOCTH PpEAIbHBIX COOBITUH; COCTaBIAThH

BEPOSITHOCTHYIO MOJIEIb M HHTEPIPETUPOBATD NIOJIYUEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSMHU: TOYKA, HpsMasl, IMIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, Jy4, BEJIMYMHA yIja, MJIOCKUH Yroi, JBYIpaHHBIA yroj, TpEXTpaHHBINA
yroj, CKpeLMBAloIIMecs TMpsMble, MNapauIe]bHOCTh M IEPHEHIUKYISIPHOCTD
OpSIMBIX W IUIOCKOCTEH, Yrosl MeXAy MpsAMBIMH, Yroid MeXAYy HOpsIMoil Hu
IJIOCKOCTBIO, YIOJl MEXJY IJIOCKOCTSMHU, PAacCTOSIHUE OT TOYKU /A0 IUIOCKOCTH,
paccTosiHHE MEXJy TMpSAMBIMH, PAcCTOSHHUE MEXAY IUIOCKOCTSMH; yMEHHE
HCIIOJIb30BaTh MPHU PEIIEHUH 3a]1ad U3y4yeHHbIe (aKThl U TEOPEMBI INITAHUMETPUU;
YMEHHE OLEHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHPA; CTPOUTH
MaTeMaTHYeCKUe MOJEIU C IMOMOUIbI0 T'€OMETPUUYECKUX IOHATUH W BEIUYUH,

peuaTh CBA3aHHBIC C HUMHW IIPAKTUYCCKUC 3a1a9U

10

YMeHue onepupoBaTh MOHATHSAMM: IUIoWaAb (uUrypsl, o00bEM  (UTYpHI,
MHOTOIPAaHHHK, TPaBWIBHBIA MHOTOIPAaHHHMK, CEYEHHWE MHOTIOrpaHHMKa, KyoO,
napajuiefienunesa, Mpu3Ma, MOupamuaa, (urypa © TMOBEPXHOCTh BpallleHUs,
WINHAP, KOHYC, Mmap, cdepa, mmiomans ceppl, IMIOMEAAb [OBEPXHOCTH
NUpaMHIbl, TPHU3MBL, KOHYyca, LWIMHApPA, O00bEM KyOa, MPSIMOYTOJBHOIO
napajuleJienunena, MUpaMHUAbl, TPU3MBblL, LUIMHApPA, KOHYyca, liapa, pa3BEépTKa
MMOBEPXHOCTH, CEUYEHHUsI KOHYCa U LIMJIMHAPA, NapaiieIbHble OCH UM OCHOBAHHUIO,
CeueHHe Iapa, IUIOCKOCTh, Kacaromascs chepbl, IIIMHApPA, KOHYyca; YMEHHE
CTPOUTh CEYEHHE MHOIOIpaHHUKA, H300pa)kaTb MHOTOIPaHHUKU, GUTYpPBl U
[IOBEPXHOCTH BpAILlEHUS, UX CEYEHHUS, B TOM YUCJIE C IOMOIIBIO IEKTPOHHBIX
CPEICTB; YMEHHUE MPHUMEHSTh CBOICTBA F€OMETPUUYECKUX (DUTYP, CAMOCTOSTEIILHO
(bopMyIHpOBaTh OIpEAEIEHUS] H3y4aeMbIX (UIyp, BBLABHraTh THIIOTE3Bl O
CBOMCTBAaX M MPU3HAKaX '€OMETPUUYECKUX (PUryp, 0OOCHOBBIBATh WJIK OIPOBEPIaTh
UX; yYMEHHE MPOBOAMUTH KiIACCU(UKAMIO (QUTYyp IO pa3IMyHBIM TPU3HAKAM,

BBIITIOJIHATH HCO6XO,Z[I/IMBIG JOINOJTHUTCIIBHBIC ITIOCTPOCHUA
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11

YMeHue onepupoBaTh HMOHATHSAMH: JABIKEHHE B IMPOCTPAHCTBE, MapauIeIbHBIN
MEPEeHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE, MOBOPOT, MPeodpa3oBaHue
no1o0us, moo0HkIe GUTYPBI; yMEHHE paclio3HaBaTh paBHbIE U MOA00HBIE (DUTYDHI,
B TOM YHCJIE B IIPHPOJIE, HCKYCCTBE, apXUTEKTYpE; UCIIOJIB30BaTh T€OMETPUYECCKIE
OTHOIICHMS MPHU PELICHUU 3a7ad; HaAXOJUTh I'€OMETPHYECKUE BEIUYMHBI (IJIHHA,
yTroJ1, TUIOMIa/b, 00BEM) MPH PEIICHUHN 3a/1a9 U3 APYTUX yYEOHBIX MPEJAMETOB U U3
peanbHON JKU3HU; YMEHHE BBIUMCIATH T€OMETPUYECKHE BEIWYHMHBI (IJIMHA, yTrod,
Iomaas, o0bEM, IUIOMIA[b MOBEPXHOCTH), WCIOJB3YS W3Yy4CHHBIE (OPMYIBI U
METONBI, B TOM WYHCIE: IUIOMAAb IOBEPXHOCTH IHPaMHUJBI, TPH3MBI, KOHYCa,
IWIMHAPA, TUIOmaas chepbl; 00bEM KybOa, MPSIMOYTOJBHOTO MapauleienuIesa,
MUpPaMHJIBI, TPHU3MBI, IWIMHIPA, KOHYyCa, IIapa; YMEHHE HaXOIUTh OTHOIICHHUE

00BEMOB MOAOOHBIX (HUTYP

12

13

YMeHH€e onepupoBarh MOHATHAMU: IPSAMOYIOJbHAs CHCTEMAa KOOPAUHAT, BEKTOD,
KOOPAMHATBl TOYKHM, KOOPAMHATBI BEKTOpA, CYMMa BEKTOPOB, IIPOM3BEICHUE
BEKTOpa Ha 4YHCJIO, pa3jioKeHUE BEKTOopa M0 0a3ucy, CKalsipHOE IPOM3BEACHUE,
BEKTOPHOE TPOU3BEACHUE, YOl MEXKIy BEKTOPAMHM; YMEHHE HCIIOJIb30BaTh
BEKTOPHBIN ¥ KOOPAMHATHBINA METOJ IS PELICHUS T€OMETPUYECKUX 3a1ad U 3a1a4
JPYTUX y4eOHBIX PEIMETOB

YMeHue BbIOMpaTh MOIXOAIMN METOJ JUIsl pEeUIeHHs 3a7ayd; I[OHMMaHUe
3HAYUMOCTH MaTeMaTHKU B U3yYE€HUU MPUPOJTHBIX M OOIIECTBEHHBIX MPOLECCOB U
SBJICHUI; YMEHHUE PAClIO3HABaTh IIPOSBICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
YMEHUE NPUBOJUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUICKOW U MUPOBOM

MaTeMaTu4eCKOi HAayKH
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HNEPEYEHD DJIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATUKE
Kon IIpoBepsieMblii 371eMeHT cOAepPKAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Parnmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE APOOU, MPOIEHTHI, 0ECKOHEYHBIE
' HNepUOANYECKHUE POOU
13 Apudmernueckuii KOpeHb HaTypaidbHOW creneHu. JleWcTBus ¢ apudMeTrndaecKkumMu
' KOPHSIMU HaTypaJbHON CTENEHU
L4 Crenenp ¢ nensiM nokazatesneM. CTeNeHb C palMOHAlIbHBIM IOKa3zareiaeMm. CBolicTBa
' CTETICHH
L5 CuHyc, KOCUHYC U TaHT'€HC YMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JleiicTBuTenpHble yKciaa. ApupMeTHYECKHE ONepanuy C JACHCTBUTEIbHBIMH YHCIAMHU.
1.7 [TpuOmmkE€HHbIE BBIYUCICHUSA, MPaBUIa OKPYIJICHUS, MPUKUIKA U OIEHKA pe3yibTaTa
BBIYMCIICHHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPABHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
24 [TokazarenbHbIe U JIOTapUDMUIECKUE YPABHEHHUS
2.5 Lenblie u 1poOHO-paOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu
2.11 Marpuia CuCTeMBI JTMHERHBIX ypaBHEHHUH. ONpeIeuTelh MAaTPUIIBI
3 DOyHKINUH U TpaPUKH
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OyHKIUg, cnocoObl 3amaHus GyHKuuH. ['padpuk (yakmnuu. B3aumHO o00paTHBIC

> dbyakuun. YérHple n HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
OO6nacth onpesesieHnss 1 MHOKeCTBO 3HaueHni GpyHkiuu. Hynmu pynkuu. [IpomexyTku
32 3HAKOMOCTOSHCTBA. [IpoMeXKyTKM MOHOTOHHOCTH (YHKIMUA. MaKCUMyMbl I MUHUMYMBbI
¢byukun. Hanbomnbiiee 1 HauMeHbIee 3HaYeHUE (DYHKIIUU Ha IIPOMEKYTKE
33 CrenenHasi GyHKIMSI ¢ HaTypaJlbHBIM M IENbIM ToKa3areneM. EE cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHS n-0il CTENeHN
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMOTOTH rpadukoB GyHKImA. CBOHCTBA (YHKINN, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEN0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyia CI0XXHbIX IPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX HYHKINH
[IpumeHeHHe TPOU3BOMHOM K HCCIEIOBaHUIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxokieHue HamOOJbIIero M HAaMMEHbIIEro 3HAa4eHMs] (QYHKIMH Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
72 [TpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena 1 NOBepXHOCTHU BpaIlEHUS
7.5 Koopaunatsl 1 BEKTOpbI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Martematuka: anreOpa v Hadajla MAaTEMaTHYECKOTO aHAlIn3a, TEOMETPHUS.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byty3os B.®., Kagomies C.b. u
apyrue, AkumonepHoe oomectBo M3marensctBo «lIpocsemenne», Mockpa
2018

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

N3yuenue reomerpuu B 10 — 11 kmaccax: Metoj. pekomenanuu K yue6.: K.
st yaurenst/C. M. CaaksiH, B. @. ByTy30B. AKIIMOHEpHOE 00IIECTBO
«3narensctBO «lIpocBenieHne»

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka [{OK https://Mouypoku.pd/

https://skysmart.ru
https://math-oge.sdamgia.ru
https://fipi.ru.
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