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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOe TPU U3YUECHUH 00YyUarOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pELICHUH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
reOMETpUU uYepe3 OOecleueHUEe BO3MOXKHOCTU MPUOOPETEHUS M UCIOJIb30BaHUS
0osee TIIyOOKHMX T€OMETPUUECKUX 3HAHUM U JEHCTBUM, CIEHU(PUYHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOTO MPOeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JlaYaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpPSIIOIIMMH U yCUITUBAIOLIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEISAX, MO3BOJIAIOLIMX ONUCHIBATH M HM3ydaTb
pa3HbIE SABJICHUS OKPY KAKOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pasaeiry
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpOBaHHE  yYMEHUS ~ BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI pELICHU 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYHPOBAaTh TE€OMETPUYECKHUE
MOJEIIH;

¢bopMUpOBaHHE NMOHMMAaHHUS BO3MOKHOCTH aKCHMOMAaTHYECKOIO MOCTPOEHUs
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHATh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHUS B XOJI€
pELICHUs] CTEPEOMETPUUYECKHX 3a7a4 M 337ad C IMPAKTHYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH
00OCHOBaHMHU MaTEMATUUYECKUX YTBEP)KJIEHUHN U POJIM AKCHOMATUKHU B ITPOBECHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPIICHCTBOBAHHWE HHTEIUIEKTyalIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00yJaroIIMXcsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPHUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHHUSI paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCHUMOCTEH U  3aKOHOMEpPHOCTEH,
MOJEIUPOBAHUSI PEAIBHBIX CUTyalluid, HCCIEIOBAHUS IOCTPOEHHBIX MOJEIIEH,
WHTEPIIPETALNH OJTyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpusp» B
10-11 «xmaccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Mnororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWMHATHI B
IIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COJEpKAaTEIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHHE JIOTMYECKUX YMEHUH  paclpeaensercs He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOyuenus. Coaepxanue oOpazoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil padoueit
pPOrpamMMbl, paclpeleiaEHHbIM IO ToaM OOyYeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITNAIBHBIM BOIPOCAM O0yYaroIIuecs
oOpamaiuch HEOJAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
reOMETPUYECKUMH MOHSATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00yYaIOIUXCs, PACIIUPS U YIIIyOJIsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4eHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus s guddepeHnmanuu  00ydeHHS, MMOCTPOCHHUS
WHIUBUIYAIbHBIX 00pa30BaTeNIbHBIX MpPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
M3Y4YEHHUE TEOMETPUH KaK COCTaBIIAAOIIEH yueOHoro mpeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMUXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
y4€ToM BBIOOpa Oynmymiel mpodeccun, oOecnednBas MPEEMCTBEHHOCTh MEXKITY
oOuM 1 podecCuoHaTBFHBIM 00pa30BaHUEM.

Ha wusyuenue ydeObHOro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otrBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, npsMasi, IUIOCKOCT,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelmBaromuecss mnpsmble. [Ipu3HakyM CKpemnBarOmUAXCA
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJjIEIbHOrO MpOoeKTUpoBaHUs. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpas’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTUA JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB JUJISl TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MTapayIeeNUIIE] U ero cBocTBa. Kparyaimue
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopeMma [Iudaropa. [Iupamuna: N-yronbHasi nupamMujia, NpaBuIbHas U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs NPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MTUPAMU/IA U IPaBUIIbHBIN TETpasdap, Kyo. [Ipeacrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomane OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHHM  IPAaBHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOP, [JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel Bektopa. CBs3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béM. OcHoBHBIE cBoOWicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEPEHOCa
CEKYILEH IUTOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KOOpaMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnmokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, IOBOPOT BOKPYTI MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxknaHcKoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHsX, cpepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AESITEIbHOCThIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM acleKTaM Pa3IuvHbIX BUAOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass aKTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAITHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINY, OBIAJCHHUE SI3bIKOM MaTEMAaTUKH U MAaTeMaTHYE€CKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapAaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIMPOBATh U  IPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpoBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh MHGOPMALMIO, MPEICTaBIATh €€ B pazIUYHbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pachpenensiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh PA0OThI M KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TMOHSATHUSMH CTEPEOMETPUM TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (MpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPHI;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHPOPMALHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, TMPEeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEANbHBIE CUTyallMd Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBaTh MOHATUIMH, CBSI3aHHBIMU C TEJIAMH BpPALICHUS: IIUIHHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/la4y, MPEANOJararoliMX HECKOJbKO IIAroB pEUICHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHSTHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konu4yecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 BBeneHue B ctepeoMeTpuio 23 1 0 https://m.edsoo.ru/NOSW8B1MG6E
B
2 SAHMIO® PACTOTOEHIE HPAMBIX B 6 1 0 https://m.edsoo.ru/M1C9A4D4D
IIPOCTPAHCTBE
3 HapannenbHOCTS MPAMEIX M ITOCKOCTe B 8 0 0 https://m.edso0.ru/U8Z814V3R
IIPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTB HPAMBIX 1 25 0 0 https://m.edsoo.ru/L500L9DOR
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16 1 0 https://m.eds00.ru/G614X9S1B
6 MHororpaHHuKu 7 1 0 https://m.edsoo.ru/K415V4D7F
BexTopsl B IpocTpaHCcTBE 12 0 https://m.edsoo.ru/H2P5B1T90
I1 600
8 OBTOPCHHUE, 000 meHIiIe 1 5 2 0 https://m.edsoo.ru/J7Z9U1K8F
CUCTEeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOT'PAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB  TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI

1 AHanuTH4eckas FreOMeTpHs 15 1 0 https://m.edso00.ru/J9C7F5W6J
I1 606

2 OBTOPEHHE, 0BO meHI:Ie 1 15 1 0 https://m.edsoo.ru/R7X1LIN2P
CUCTeMaTH3alusl 3HAaHUH

3 OO0BEM MHOTOTpaHHUKA 17 1 0 https://m.edso00.ru/Y9Z0G7Y8Y
Tena BpaieHus 24 1 0 https://m.edsoo.ru/G9A1L2B2Z
I 618

5) HOTAL TIOBEPXHOCTIL 1 ODBEMET 9 1 0 https://m.edso00.ru/J2X2C6B1R
KPYTJIBIX TEJl

6 JIBrokeHUs 5 1 0 https://m.edsoo.ru/B5G9R2C5E
I1 6006

7 OBTOPCHIE, 000 meHI:Ie 1 17 2 0 https://m.edso0.ru/C3B508K3V
CUCTeMaTu3alysl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10
i 102 8 0

I[TPOT'PAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OcHoBHbIE IIpaBUIIA
M300paKeHHS Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/C8R5V2L5W

[ToHATHS cTepeomeTpun: TOUKA,
npsimMasi, I0CKOCTb,
npocTtpancTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsATHs: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOIINECS
npsiMasi ¥ MJI0CKOCTb;
MOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/D1J1V7K8M

https://m.edsoo.ru/E7TA4A8V7D

ITonsTud: nepecekaromumecs
IIJIOCKOCTH, IIEpECEKaroUecs
npsiMasi ¥ IIOCKOCTb;
MOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHuKH, U300pakeHne
MPOCTEUIIINX

https://m.edsoo.ru/M4J5A3Y1F



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F

POCTPAHCTBEHHBIX (HUTYD,
HECYIECTBYIOUINX 00BEKTOB

MHororpanHuKH, H300paKeHIe
MPOCTEUILNX
IPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOINX 00BEKTOB

https://m.edsoo.ru/ROZ8Y9Y 1A

AKCHOMBI CTEPEOMETPUU U
MIEpPBBIC CJICJCTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHHU U
IMEPBBIC CIICACTBHA U3 HUX

https://m.edsoo.ru/D8Y2W8X4F

https://m.eds00.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPUHN U
NIEPBbIE CIECJCTBUS U3 HUX.
CriocoOblI 3a1aHus IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603Ha4eHus NPSMBIX U
IJIOCKOCTEMN

https://m.edsoo.ru/L6U8SB5P1W

10

11

M3obpaxenue ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE MPOXOAST Yepe3 X
pEbpa. U3o0pakenue
nepeceyeHust MoJIyuYeHHbIX
mockocrell. PackpammvBanue
MOCTPOCHHBIX ceueHnuu Pa3HbIMU
oBEeTaMun

N3o6paxkenune ceueHuit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE TPOXOMSAT Uepe3 Ux
pé6pa. N3obpaxenue
NEPECCUCHUS MOJTYUCHHBIX

https://m.edsoo.ru/N9HSR9U4A

https://m.edso0.ru/C8Y6COR9F



https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

mockocreil. PackpammBanue
HOCTPOCHHBIX CEUYCHUH Pa3HBIMU
L[BETaMHU

12

13

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOIAT Yepe3 uX
pE&opa. zo0pakeHune
nepeceueHsl MOJTyYeHHBIX
iockoctei. PackpammBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMHU

N300pakeHre ceueHuit
NUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIC MTPOXOIST Yepe3 MX
pe&opa. Nzo0pakeHune
nepeceueHsl MOJTyYeHHBIX
mockocrell. PackpammvBanue
MIOCTPOCHHBIX CEUYCHHUI Pa3HBIMH
[[BETaMU

https://m.edsoo.ru/V8S2D3A6E

https://m.edsoo.ru/\V3A7D0P9S

14

15

16

Merton cneoB 11 MOCTPOEHUS
CEYECHUU

Merton cieoB Uil MOCTPOEHUS
ceueHnii. CBoiicTBa
MIEPECCUCHU M MPSAMBIX U
IIJIOCKOCTEMN

Merton cnenoB 1Sl TOCTPOEHUS
ceueHuii. CBoiicTBa
[IEPECCUCHUH IPSIMBIX U
IUIOCKOCTEM

https://m.edsoo.ru/U6F3M4W3T

https://m.edso0.ru/B1D7X2R5I

https://m.eds00.ru/K6S2Y2T4X



https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X

17

18

19

20

21

ITocTtpoenue ceueHui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nganue
BBIHOCHBIX YepTEKel U 3aIUCh
IaroB MOCTPOCHUS

IToctpoenue ceueHui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nganue
BBIHOCHBIX YePTEKeH U 3aMUCh
IaroB MOCTPOCHUS

IToctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTeKel U 3aMUCh
IaroB MOCTPOCHUS

IToctpoenue ceuenuii B
nupamue, Kyoe 1no Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YePTEXeH 1 3amuch
I1aroB MOCTPOCHHUS

[ToBTOpEHME TUIAHUMETPUN:
Teopema 0 IponOpLIUOHATIBHBIX
orpeskax. [logobue
TPEYroJIbHUKOB

https://m.edsoo.ru/C4W6Z8A9L

https://m.eds00.ru/M1G3J6Q0T

https://m.edsoo.ru/R3U3MONS5I

https://m.edsoo.ru/C3USN6S7U

https://m.edsoo.ru/S5U5B1J8X

22

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUSAX Ha BBIHOCHBIX
yeprexax. Mcropust pazBuTus
IUTAHUMETPUH U CTEPEOMETPUN

https://m.edso0.ru/X208V7M0OM



https://m.edsoo.ru/C4W6Z8A9L
https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M

23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/U6A0T2Z1X

24

BzauMHoe pacrionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpelnuBaronmecs npsimole.
[Ipu3Haky ckpemuBarOMMXCcs
npsmbIx. [lapamiensHbie
IIPsIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/I6W5Z5L3V

25

26

27

28

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
IapaJuyIelIbHOM TaHHOM IPSIMOU,
MPOXOJSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAIllEeH Ha
JlaHHOU mpsimoit. JlemMma o
MEPECEUCHUH MapaJuIeNIbHbIX
IPSIMBIX TJIOCKOCTBIO

[TapayieabHOCTB TPEX MPSMBIX.
TeopeMa o TpEX nmapalieabHbIX
npsaMeix. TeopeMa o
CKPELIUBAIOIIMXCA MPSAMBIX

[TapannensHoE
npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapajlIEIbHOTO
npoekTHpoBaHus. M3o0paxenue
pasHbIX GUTYp B mapaiebHOM
MIPOEKIINN

IlentpanpHas mpoekuus. Yromi ¢
COHAIPABJIICHHBIMA CTOPOHAMH.
Yrois Mexay NpsMbIMU

https://m.edsoo0.ru/R1T2G0Z4E

https://m.edsoo.ru/B5B7N7L1X

https://m.edso0.ru/J9X4Z29V3V

https://m.edso0.ru/T3L2A9KAT



https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V
https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T

29

3amayu Ha JJOKa3aTelIbCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
PacIOI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

https://m.edsoo.ru/O0U1V2R4lI

30

31

32

33

34

[ToHATHS: mapamIebHOCTh
IIPSIMOM U INIOCKOCTH B
npocrtpasctse. [Ipusnak
[apAJUIEIbHOCTH MIPSIMOU U
miockoctH. CBOMCTBa
[apaJUIEIbHOCTH MIPSIMOU U
IIJIOCKOCTH

['eomeTpuyeckue 3a1aun Ha
BBIUKCJICHHE U JOKa3aTeNIbCTBO,
CBSI3aHHBIE C MaPaAIIEIbHOCTHIO
MPSIMBIX U MJIOCKOCTEH B
IIPOCTPAHCTBE

ITocTtpoeHue ceuenus,
IIPOXOJAIIETO YEPE3 TaHHYIO
NpsIMYIO Ha YepTexe U

NapajjIeJIbHOrO APYTrON MPsIMOA.

Pacuét oTHOILIEHU ]

[TapannensHas npoekuus,
IpUMEHEHHE IS IOCTPOEHUS
ceueHui kyoa u
napamenenunena. CBoicTaa
napaieNienue1a ¥ Mpu3Mbl

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH.

[Ipu3Haku napamienbHOCTH
JIBYX IJIOCKOCTEMN

https://m.edsoo.ru/\VV5F0I6L9F

https://m.edsoo.ru/D8P3J2F0B

https://m.edso00.ru/S0V4S5G1W

https://m.edsoo.ru/F504VV6P3D

https://m.edsoo.ru/VV9E3I4F1N



https://m.edsoo.ru/O0U1V2R4I
https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N

35

36

37

38

39

Teopema 0 napamieIbHOCTH U
€AMHCTBEHHOCTH IINIOCKOCTH,
IIPOXOJALIEH Yepe3 TOUKY, HE
IIPUHAUICKANTYIO JaHHOU
IUIOCKOCTH U CIIEICTBUS U3 HEE
CaolicTBa napamieabHbIX
IUIOCKOCTEM: O NapauIeIbHOCTH
IPSIMBIX [IEPECEUEHUS ITPH
NIEPECEYCHHUH IBYX
NapaJuIeIbHBIX TUNIOCKOCTEN
TpeThen

CBoiicTBa napajjieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
napauIeNbHbIX IPSIMBbIX,
3aKTFOYEHHBIX MEXITY
napauleIbHBIMU MIJIOCKOCTSIMU;
0 MEePECEYEHUN MPSIMOH C IBYMs
NapauIeIbHBIMU MJIOCKOCTSIMU

IToBTOpEHME: TEOpEMA
[Tudaropa Ha mockocTu
[ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSAMOYTOJIBHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/YOH2G1I9Y

https://m.edsoo.ru/S8H4P6L.8B

https://m.edso0.ru/JOE9T2Z4N

https://m.edsoo.ru/N3R3Q1A8C

https://m.edsoo.ru/P1D6B5W9A

40

41

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaienenunena
Beluncnenue niamH OTpe3KoB B
KyO€e U MpsIMOYTOJIbHOM
napaesenumnene

https://m.eds00.ru/J9Z21G2K3Y

https://m.edso0.ru/L1C714Q7S



https://m.edsoo.ru/Y0H2G1I9Y
https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S

42

[IepnieHIUKYIAPHOCTH NPAMOU U
iockocTy. [IpusHak
NEPIEHIUKYJIAPHOCTU IPIMON U
IUIOCKOCTH

https://m.edsoo.ru/U1H707Z3M

43

[IepnieHIUKyYIAPHOCTH NPAMOU U
miockocty. [Ipusnak
NEPIECHIUKYJIAPHOCTU IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/L2C3BIM1F

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOiA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIJIAPHON K
IUIOCKOCTH

https://m.edso0.ru/R9Q6P2P7D

45

ITnockoctu n
HNEPIEHINKYIIAPHBIE UM IIPSIMBIE
B MHOT'OTpaHHUKAaX

https://m.edsoo.ru/K5Z9K8W1F

46

47

48

49

ITnockoctu n
NEPIEHINKYIIAPHBIE UM MIPSIMBIE
B MHOFOFpaHHI/IKaX

[lepneHaAuKyIsp U HAKIOHHAS.
ITocTpoenne nepneHauKyJsipa
W3 TOYKHU Ha IPSAMYIO

[lepneHauKymsp U HAKJIOHHAS.
[TocTpoenue nepneHAUKyIsIpa
U3 TOYKH Ha MIPSIMYIO

Teopema o Tpéx
NepIeHIuKyIsIpax (mpsimast u
oOpatHasi)

https://m.edso0.ru/J7S7TG7R9R

https://m.edsoo.ru/UOF801T5Y

https://m.edsoo.ru/H9H5P6A5Z

https://m.edso0.ru/L6J8G6YOL



https://m.edsoo.ru/U1H7O7Z3M
https://m.edsoo.ru/L2C3B9M1F
https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L

50

Teopema o Tpéx
nepreHuKysapax (mpsmas u
obpatHas)

https://m.eds00.ru/0O1D710S6G

51

52

53

Yron mexnay
CKPELIUBAIOIIMMUCS TPSIMBIMU
[Touck nepreHIuKyIAPHBIX

IPSAMBIX € IIOMOILBIO
NEePIEHAUKYIISIPHBIX INIOCKOCTEN

OpTtoronanbHoOe
MPOEKTUPOBAHHE

https://m.edsoo.ru/N3E919G2L

https://m.edsoo.ru/G2D4AN3N9F

https://m.edsoo.ru/H§F5D4U60

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
IIUPAMUJIBI C TOMOULIBIO
OpPTOTrOHAJILHOU MPOEKIINH

https://m.edsoo.ru/M6SOWA4E2T

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MUPAMUJIBI C TOMOUIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://m.edso00.ru/G6E2G4F9X

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTn cummerpuil B
MHOTOTpaHHHKaX

https://m.edsoo.ru/I401E8T3A

57

58

IIpu3Hak nepneHauKyJIIpHOCTH
MPSIMOM M TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

HpaBI/IJ'HJHLIC MHOT'OI'paHHUKH.

Pacuér paccTosgHM OT TOYKH 10
IIJIOCKOCTH

https://m.edso0.ru/G4B0S5L2H

https://m.edsoo.ru/Y8U9NOO3I



https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F
https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I

59

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccrostHuii OT TOUKHU 10
ILIOCKOCTH

https://m.edsoo0.ru/U9L8Z506G

60

CriocoObl OIyCTHTD
NEePIEHANKYIAPBI: CAMMETPHUS,
CIBUT TOYKH I10 NapaJLIEIbHON
PAMO

https://m.edsoo.ru/Q603J0U3H

61

62

63

64

65

CnBur no HenapamieabHON
IIPSIMOM, U3MEHEHHE PACCTOSTHUI

KonTponbnas pabota
"B3zauMHoOe pacronoxxeHue
MPSIMBIX U MJIOCKOCTEH B
npoctpaHcTae”

HOBTOpCHI/IeZ YToJ MCKAY
MMpsAMBbIMHA Ha IINIOCKOCTH,
TPUTOHOMCTPHA B
IMPOU3BOJIbHOM TPCYT'OJIbHUKE,
TEOpEMa KOCUHYCOB

[ToBTOpEHME: YTOI MEXKIY
CKPELIMBAIOIINMUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckue MeToabl

BBIYUCIICHUA yIJIa MCKIAY
MMpAMBbIMH B MHOTOTpaHHUKAX

https://m.edsoo.ru/M1L7E7D6A

https://m.edsoo.ru/T8K8J1Y2H

https://m.edsoo.ru/X7B1B0A5SA

https://m.edsoo.ru/I0VININ5SR

https://m.edsoo.ru/HOI1Y8C6L

66

JIByrpannsiii yrosa. CBOHCTBO
JMHENHBIX YTJIOB IBYTPaHHOTO
yria

https://m.edsoo.ru/X7A6Z8N30



https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A
https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O

67

IlepnienquKyJIApHBIE NIOCKOCTH.
CBoiicTBa B3aUMHO
MePIEHINKYIISIPHBIX TUIOCKOCTEH

https://m.edsoo.ru/J4AF9UGLIE

68

[Ipu3Hak nepnes Ky pHOCTH
IJIOCKOCTEH; TeOpeMa O MpsSMOK
HepeceueHus IByX IIOCKOCTEH
HEepHEHINKYIJIAPHBIX TPEThEH
IUIOCKOCTH

https://m.edsoo.ru/D0O5T8P0OH

69

[IpssmMOyTOIBHBII
napajuiejenumnes; Kyo;
U3MEPEHMS], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuieenumne1a

https://m.edsoo.ru/J2B8Q2D10

70

Teopema o quaroHayn
HPSIMOYTOJIBHOIO
napajuieJenunesa u clieCTBUE
U3 Heé

https://m.edsoo.ru/P5H4F1Q1Z

71

CrepeomeTpHuyuecKkue u
MMPUKJIIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aMMHBIM PACIIOJIOKCHHEM
MMPAMBIX U IJIIOCKOCTHU

https://m.edsoo0.ru/Q3R0P4X4C

72

73

[ToBTOpEHME: CKpENIUBAIOIINECS
IIPsIMBIE, MTApaJUICIIbHbIC
IJIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'paHHUKaXx

[Tapa napannenbHbIX
IJIOCKOCTEM Ha
CerHII/IBaIOHII/IXCSI HpHMI)IX,
paccTosiHue MEeX1y

https://m.edsoo.ru/B61303U7D

https://m.edso00.ru/X3X5J3X5T



https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O
https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T

CKpCIIUBAOIUMHUC ITPAMBIMHU B
MMPOCTBIX CUTyallUAX

74

75

76

77

78

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

Brruucienne paccTosiHuit
MEXIY CKPELIMBAOIIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEePHEHANKYIISIPHON TIJIOCKOCTH
Tpéxrpanuslii yrod,
HEPaBEHCTBA JIJIsl TPEXTPAHHBIX
yraoB. Teopema [ludaropa,
TEOpEMbl KOCUHYCOB U CHHYCOB
JUIA TPEXTPAHHOTO yTIJla
DneMeHTHI chepuuecKoit
T€OMETPUH: T€0AE3NUECKUE
JUHUU Ha 3emiie

KonrponbHas padora "Yrisl 1
paccrosiHus"

https://m.edsoo.ru/B7P9A6WS8Z

https://m.edso0.ru/Q7G3E304D

https://m.edso0.ru/GON2H5L 1K

https://m.eds00.ru/G6S619N7S

https://m.edsoo.ru/E3R7Z8K3P

79

Cucremaru3anus 3HaHUI
"MHOTrorpaHHHK 1 €ro
3JIEMEHTHI"

https://m.edsoo.ru/Y7Y0C4M1P

80

81

IMupamuna. Buael nupamu .
[IpaBunpHas nupamuaa
[Ipusma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma

https://m.edso0.ru/U0QOK3 X9V

https://m.edso0.ru/T6Q3V7NIT



https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/G9N2H5L1K
https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T

[Ipssmoit napainenenunen,

82 IPSIMOYTOJIbHBIN 1 0 0 https://m.edsoo.ru/Y8K3N7U5A
napajuienenumnesa, Kyo
B .

83 PUTYIUIBIC VM HOTOTPATTHHIKH 1 0 0 https://m.edsoo.ru/C6H509W00
Teopema Ditnepa
BeImykiibie MHOTOTpaHHUKH.
T 67 T

84 copenta JILIEPa. TIpABILIbHbIe 1 0 0 https://m.eds00.ru/S5T4Y9L2C
Y TIONYTIPaBUJIbHBIE
MHOTOTPaHHUKHU
K 0

85 " OHTPOIIBHAL pd ,(,)Ta 1 1 0 https://m.edsoo.ru/C7F1R4J0L

MHoOrOorpaHHUKH

I1

86 OFITHE BEITTOpa Ha HIOCKOCTH 1 0 0 https://m.edsoo.ru/L5L3A2WAG
U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 0 0 https://m.edsoo.ru/Y60O7R8X50

88 Pa3nocTh BekTOpOB 1 0 0 https://m.edsoo.ru/B6X5W5W9l

89 [TpaBwiio mapamenenueaa 1 0 0 https://m.edsoo.ru/Y7R20406E

90 YMHOKEHNE BEKTOpa Ha YNCIIO 1 0 0 https://m.eds00.ru/C9T808D8X
Paznosxenue BekTopa 1o 6a3ucy

91 TPEX BEKTOPOB, HE JISKAIUX B 1 0 0 https://m.eds00.ru/I9T903V5N
OJTHOM INIOCKOCTH

92 CkansipHO€ MPOU3BEICHUE 1 0 0 https://m.edsoo.ru/COU6ATEOS
B

93 RIIHCIICEHIGE yTia Mexly 1 0 0 https://m.eds00.ru/G3U3F9G8M
BEKTOPAMH B IIPOCTPAHCTBE
H .

94 POCTEHIIHE a7aTH © 1 0 0 https://m.edso0.ru/T9S5E2Q4M
BEKTOPaMH
I .

95 POCTCHITITHE Sa/lamm © 1 0 0 https://m.eds00.ru/S2Z1V7G5C

BCKTOpaMu



https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C

[Ipocreitmume 3anauu ¢

96 1 https://m.edsoo.ru/VV8C1B1NS5I
BEKTOpaMH
I N

97 DOCTCHIIIHE 3a1atH € 1 https://m.eds00.ru/D3R5QBALD
BEKTOPaMHU
06006

98 © erHHe feucTeMathsani 1 https://m.edsoo.ru/N3L3C7L9Z
3HAHUUN
0606

99 © LEICHHG 1 eucTeMatisatit 1 https://m.edso0.ru/W0Z4C7Y 3K
3HAHUUN

100 Hrorosas KoHTpoJIbHAS paboTa 1 https://m.eds00.ru/R5C5M2X4V

101 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/D8F2MOV7L
006006

102 © HUIGHHG 1 eucTeMatisatit 1 https://m.edsoo.ru/K9N7X0B8K
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Konrpoapusie  Ipakruteckue U3ydYeHHsi  00pa3oBaTe/IbHbIC pecypChl
padoThI padoThI

IToBTOpEHME TEMBI

1 "KoopanHaTsl BEKTOpa Ha 1 0 0 https://m.edsoo.ru/M412M8V3N
MJIOCKOCTH M B IPOCTpaHCTBE"

2 Hosroperiite Tems: "CKaJ:HpHoe 1 0 0 https://m.edsoo.ru/DOAODALEX
MIPOU3BEIEHUE BEKTOPOB
[ToBTOpEHHE TEMBI

3 "BoruricneHue yria Mexy 1 0 0 https://m.edsoo.ru/Y9O8F5W0B
BEKTOpaMH B IPOCTpaHCTBE"
[ToBTOpeHue Temsl "YpaBHeHue

4 psIMOH, MPOXOISAIIEH Yepes3 1 0 0 https://m.edsoo.ru/W5P7F1X0Q
JIBE€ TOYKHU"
YpaBHEHHE IOCKOCTH,

5 HOpMaJlb, YpaBHCHUE 1 0 0 https://m.edsoo0.ru/NOZ9M5B1P
IUIOCKOCTH B OTPE3Kax
YpaBHEHME MIIIOCKOCTH,

6 HOpMaJlb, ypaBHEHUE 1 0 0 https://m.edso00.ru/J6Q3H7U4W
IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1 0 0 https://m.eds00.ru/E3T5Q9X10

8 HHHefI HEE HepaBenoTBa, 1 0 0 https://m.edso0.ru/M5B4P8R1M
JUHENHOe MpOorpaMMHUpPOBaHUE

9 JIMREHible HEpARCHCTR, 1 0 0 https://m.edsoo.ru/J2R6V8J5T

JIMHEHOE IMporpaMMHUpOBaHUC



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexy mpsiMbIMH
B MHOTOTpaHHUKaX

https://m.edsoo.ru/U1E2F6L4N

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOI'PaHHHKAX

https://m.edsoo.ru/I1P912K6Y

12

13

dopmyia pacCTOSIHUA OT TOUKH
JI0 IIJIOCKOCTU B KOOPAMHATAX

Haxoxnenue paCCTOSIHI/Iﬁ oT
TOYKH OO0 IINIOCKOCTH B KY6e

https://m.edsoo.ru/L4N3C7H3S

https://m.edsoo.ru/K4F7Y9H8E

14

Haxoxnenue paccrostHuii OT
TOYKH JI0 TJIOCKOCTHU B
MPaBHJIbHON MHUpamMue

https://m.edsoo.ru/P1M3Z8S9B

15

16

17

KontponsHas padora
"AHanutuueckas reomeTpus”

CeueHus MHOT'OT'PaHHUKOB!
CTaHJApPTHBIC MHOTOT'PAHHUKN
CeueHus MHOI'OIrpaHHUKOB!
METO CJIICO0OB

https://m.edso0.ru/O6Y9N8J6F

https://m.edsoo.ru/Y507H6D2I

https://m.edsoo.ru/VOD1G9X1Z

18

CC‘-IGHI/IS[ MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
nepecequI/m Hpi[MBIX nu
MJIOCKOCTEeM

https://m.edsoo.ru/R2L71310C

19

[TapannenpHble psMbIE U
IUIOCKOCTH: MapaJulebHbIE
CE€UCHUA

https://m.edsoo.ru/USA8B2N7D



https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D

20

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

https://m.edsoo.ru/G2F7Q7M3l

21

22

23

24

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbl MEXIY
CKPCIIUBAOIIMUMUCSA ITPAMBIMUA

[lepnieHauKyISIpHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEePIEHIUKYIISPHBIX
IIJIOCKOCTEN U NPSMBIX,
CUMMETPUU MHOTOIPAHHUKOB

[leprieHquKyISIpHBIC TIPSIMBIE U
IUIOCKOCTH: TEOpeMa O TpeX
NepPHEHANKYIISIpax
[leprieHquKyISIpHBIE TIPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIVH B
MHOTOTpaHHHKaX

https://m.edsoo.ru/H5N8Q7D4F

https://m.edsoo.ru/M6EOE9A1J

https://m.edsoo.ru/Z0B5T4K4Y

https://m.eds00.ru/S616Z2N2V

25

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAieH, COOOpaXKeHus
noao0us

https://m.edsoo.ru/M8Y7R6C9P

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI
JUIS TUTOINAieH, COOOpaXKeHus
mog00ust

https://m.edsoo.ru/P303B9P5Y

27

IToBTOpEHME: MIIOIIAAN
MHOTOYTOJIbHUKOB, ()OPMYJIbI
JUTS TUTOTIA/IeH, cCooOpaxeHus
noao0us

https://m.edso0.ru/J3S0D8GS8L



https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L

28

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

https://m.eds00.ru/T9A2X9T7Q

29

ITmomanu ceuenmit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsT

https://m.edsoo.ru/N3G5E2Q3L

30

KontponsHas pabora
"IloBTOpEHNE: MHOTOI'PaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

https://m.edsoo.ru/H9J2P1A4]

31

32

33

34

0O0BéM Tenna. O0beEM
PSIMOYTOJIBHOTO
napajureNienumne/a

3agauu 00 yABOEHHH Ky0a, O
KBajipaType Ky0a; O TPHCEKLUH
yriua

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IpSMOYTOJIBHOTO
napaJsenenuneaa

IIpuxnanHeie 3a1a4uu,
CBSI3aHHBIC C BBIUMCIICHHEM
00BEMa MPSIMOYTOILHOTO
napasulesenuIe1a

https://m.edsoo.ru/J517C2D2E

https://m.edso00.ru/0O0J1R6V3X

https://m.edsoo.ru/T1F1D116C

https://m.edsoo.ru/P6U5SYIM1E

35

O0BEM MPSAMOI TPU3MBI

https://m.edso0.ru/L3X90Q5V8M



https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M

36

CrepeomeTpuyeckue 3a/1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB TIPSMOIA TTPU3MBI

https://m.edsoo.ru/M6VOH8Y 7R

37

IIpuxnanHeie 3a1auu,
CBsI3aHHBIE C 00BEMOM MpsIMON
MIPU3MBI

https://m.edsoo.ru/M2E5Q416V

38

39

40

Brruncienue 00EMOB TeI €
ITOMOUIBIO ONPENEIIEHHOTO
uHTerpaia. O0bEM HAKIIOHHON
MIPU3MBI

Brrunciienue 00bEMOB TeJI C

IIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM nupamMuIsl

®opmyna 00bEMa MUPaAMUIBIL.

OTtHonIeHHE 00BEMOB TTUPAMUT
¢ O0IIMM yTTIOM

https://m.edsoo.ru/V6D1P3R5V

https://m.edsoo.ru/L8T5DOM8R

https://m.edso0.ru/S4P1G4P6H

41

®dopmyrna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00HEMOB MTUPAMHU/T
¢ 00ILIUM yTJIOM

https://m.edsoo.ru/I5U3A1X0B

42

CrepeomeTpuyiecKkue 3a1au,
CBSI3aHHBIE C 00BEMaMU
HAaKJIOHHOM MPU3MBI

https://m.edso0.ru/S2M5U3G0K

43

44

CrepeomeTpuueckue 3a1auu,
CBsA3aHHBIE ¢ 00BEMaMU
MTAPaMUJIBI

[Ipuknannelie 3a7a4n Mo TeMe

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

https://m.edso0.ru/L6U20Q6S8K

https://m.edso0.ru/G2P3V6P4C



https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V
https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C

45

[IpuxitagHble 3a1a4m 10 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM TTUPaAMUJIBI

https://m.edsoo.ru/O3H9B7 X4V

46

[Tpumenenne 00bEMOB.
Brruncnenue paccTosHus 10
IVIOCKOCTH

https://m.edsoo.ru/FOA1T6F3Z

47

48

Kontponbhas pabora "O0bEM
MHOTOTrpaHHHKA"

[{umuHaprdeckas TOBEPXHOCTb,
o0pa3yronye HWIHHIPHIECKON
MMOBEPXHOCTHU

https://m.edsoo.ru/F3G2U1F6N

https://m.edsoo.ru/B2R8N4E5X

49

umuaap. [pamoit kpyrosoun
e Ip. [nomans
IIOBEPXHOCTH LWJINHIPA

https://m.edsoo.ru/I7V3W0V1B

50

Konnueckas noBEpXHOCTb,
00pa3yroIire KOHHIEeCKOM
nosepxHoctu. Konyc

https://m.edsoo0.ru/Z705V5F0T

51

52

53

Ceuenne KoHyca INIOCKOCTHIO,
MapasuieIbHOM MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBII KOHYC.
N300pakeHre KOHYCOB U
YCEYEHHBIX KOHYCOB

ITinomanes 00xKo0BOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A1P1E8Z1V

https://m.edsoo.ru/D411B1K1X

https://m.edsoo.ru/A2N3J7D2Z



https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X
https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z

54

ITnomwans 00xo0BOI
MIOBEPXHOCTH M MOJHOM
IIOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A0VOISL1K

55

CrepeomeTpHuyuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
MIOCTPOEHUEM CEUCHUH
HWIMH]Ipa, KOHYyCca

https://m.edsoo.ru/O9U9S1J0E

56

CrepeomeTpHuyuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
MOCTPOEHUEM CEUEHUH
OWIMH]pa, KOHyca

https://m.edsoo.ru/J5SU0H2A2M

57

58

[TpuknagHbie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IWJIMHIPOM

https://m.edso0.ru/Z900X4X9Z

https://m.edsoo.ru/U4W2D1N4Y

59

60

61

62

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
chepsl IIockocThi0. Bua u
n300paxKeHue mapa

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua u
n300paxeHue mapa

VYpaBuenue chepsl. [Tnomnans
cdepsl U e€ yacten

https://m.edsoo0.ru/D2M8Q1Q9M

https://m.edso0.ru/Q0V2D9T2C

https://m.edso0.ru/T1S7U4C8E

https://m.edsoo.ru/O4A7V3I3L

63

Cummetpus cdepsl 1 mapa

https://m.edsoo.ru/M1U5L5B8Z



https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z

64

65

66

CrepeomeTpHuuecKue 3a1auu Ha
JI0Ka3aTeIbCTBO U BEIUYUCIICHHE,
CBsI3aHHBIE CO chepol U mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeomeTpHuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE cO chepold U mapom,
MOCTPOCHHUEM MX CCUCHHI
IUIOCKOCTBIO

IIpuxnanHeie 3axauu,
CBSI3aHHBIE CO c(hepoil U mapom

https://m.edsoo.ru/A7L8S8UGE

https://m.edsoo.ru/F8W7Q8M8S

https://m.edsoo.ru/P0T2G5X0D

67

[IoBTOpEHUE: OKPYIKHOCTD HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKpY’KHOCTH, CTaHIApTHBIE
nonoous

https://m.edsoo.ru/F9C9G7AL1V

68

69

Paznuunbie KOM6I/IHaLII/II/I TCII
BpalcHus 1 MHOT'OI'paHHUKOB

3amauu o Teme "Tena u
MOBEPXHOCTHU BpanieHus"

https://m.edso00.ru/M9X1Y9C1M

https://m.edsoo.ru/N4BOF4R3E

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/A6W6V5B7D

71

72

Konrtponsnas padora "Tena u
MTOBEPXHOCTHU BpanieHus"
O6wém nunuaapa. Teopema 00
00BEME IPSAMOTro LMIMHAPA

https://m.edsoo.ru/Y9Q1P8D6A

https://m.edso0.ru/S4D1E8J7S



https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V
https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S

73

Brruucnenue 006EMOB TEI C
MIOMOIIIBIO OMPEAETIEHHOTO
unterpaita. O0bEM KoHyca

https://m.edsoo.ru/G2P3E3TIN

74

75

76

TTnomanu 00KOBOI U IOJIHOMU
MOBEPXHOCTH KOHYCa

CrepeomeTpHyecKHe 3a/1a4H,
CBSI3aHHBIC C BEIUUCIICHUEM
00BbEMOB LIMJIMH/Ipa, KOHYCa
[TpuknaaHbIe 3a7a49U 110 TEME

"OOBEMBI U ILIOLIAIN
MOBEpXHOCTEH Ten"

https://m.edsoo.ru/H0Z3J5B0OL

https://m.edsoo.ru/ROB3L5Q3H

https://m.edsoo.ru/GOM9N4VIR

77

78

79

O0béM 11apa U LapoBOro
cektopa. Teopema 00 00bEMe
urapa. [nomaab chepsl.
CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIC C BBIUUCIICHUEM
00BEMOB 111apa, MAPOBOTO

CCIMCHTA U HIApOBOTO CCKTOpa

[TpuknanHbie 3a1a4M MO TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM I1apa U TIIOIIAIBI0
chepnl. COOTHOIICHUST MEXKTY
IJTIOMIAASIMU MIOBEPXHOCTEN U
00BEMaMHU TTOIOOHEBIX TEIT

[Momo6HbIe TeNa B
npocTtpaHncTBe. M3MeHnenue
00béMa nmpu o000 H.
CrepeomeTpudecKue 3a1a4,
CBSI3aHHBIE C BEIYHCIICHUEM

https://m.edsoo.ru/USE8V1S8K

https://m.edsoo.ru/F2B9V6K3V

https://m.edsoo.ru/Y7S7CONOM



https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/G0M9N4V9R
https://m.edsoo.ru/U8E8V1S8K
https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M

00BEMOB TeJI U IJIOLaeN
MOBEPXHOCTEH

80

81

82

83

KontponsHas pabora
"[lnomanu moBEpXHOCTU U
00BEMBI KpyTIbIX TEN"

JIBuKeHHsI IPOCTPAHCTBA.
OrobOpaxxenus. [IBuxeHus 1
paBeHcTBO puryp. Odmue
CBOICTBA JBHKCHUI

Buap! nBmxeHuit:
napasuleibHbIN MTepeHoc,
LIEHTpaJIbHAsl CAMMETPHS,
3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT NPSIMOM

[IpeoOpazoBanus mo100Ms.
[Tpsimast u chepa Ditnepa

https://m.edsoo.ru/E7Y1D1J8F

https://m.edsoo.ru/P8X9Y9K9N

https://m.edsoo.ru/F5A906K6N

https://m.edsoo.ru/X0U1R7EO0M

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHNE IBUKEHUS

https://m.edsoo.ru/Y0Z4M4Q3N

85

86

87

KontponbHas padota "BekTopsl
B IIpocTpaHcTBe"

Ob6o6maroree nosropenue 11
MIOHSITUI U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHWM:
"[TapamyienbHOCTh NPSIMBIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

Ob6o6maromee nosropenue 11
NOHSTHH M METOJIOB Kypca

https://m.edso0.ru/L9T1Y8E7S

https://m.edso0.ru/O711L7S8D

https://m.edsoo.ru/Z0T217VION
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reometrpun 10—11 kmaccos,
cUCTeMaTu3allus 3HaHU:
"BekTopsbl B mpocTpaHcTse"

88

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cUCTeMaTH3allus 3HaHU:
"BekTopsbl B mpocTpaHcTse"

https://m.edso00.ru/X1L4M9T7S

89

Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cUCTeMaTH3aIlus 3HAaHUI:
"O6beM MHOTOTpaHHUKA"

https://m.edsoo.ru/L8B7K5P7L

90

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CHCTeMaTH3alus 3HAHUH:
"O6beM MHOTrOrpaHHuka"

https://m.edsoo.ru/A8T9GID2P

91

O6o06matomiee moBTopenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CUCTEMAaTH3als 3HAaHUI:
"IInouiany MOBEPXHOCTH U
00BEMBI KpyTIIbIX Ten"

https://m.edsoo.ru/D2R2A7N5Y

92

O6o06matomee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HAaHHMM:

https://m.edsoo.ru/GOH6WSL1I
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"[lnomany moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"
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94

Wrorosas KoHTpoJbHAS paboTa

HtoroBast kKoHTpoJIbHAs paboTa

https://m.edsoo.ru/A2T8K400H

https://m.edsoo.ru/P6R5P8U7U
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[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3alurs 3HaHU

Uctopus pazsutus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJb B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH

Uctopus pazButus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJb B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH

Hcropus passurus
CTEPEOMETPUH KaK HAYKU U €€
pOJb B Pa3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH

Hcropus passurus
CTEPEOMETPUH KaK HAYKU U €€
pOJb B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Hctopus pa3BuTHs
CTEPEOMETPUH KaK HAyKH U €€

https://m.edso0.ru/C7F7Y3Z6K

https://m.edsoo.ru/ROCOESD10

https://m.edsoo.ru/M8M4H1Y 2T

https://m.edso0.ru/R9S5Y2Y7D

https://m.edsoo.ru/U8L3A9HSI

https://m.edsoo.ru/A7M5S2P5M
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pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH
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Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U

https://m.edsoo.ru/I9P7L3W5R

102

Hcropus pazsurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
UH)KEHEPHBIX 1 KOMIIBIOTEPHBIX
TEXHOJIOT U
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TprMeHSTh aKCHOMBI CTEPEOMETPHH M CIEICTBHS U3 HUX NPH PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATUSAMH: MaPAJUIEIbHOCTh W MEPHEHIUKYJIAPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacrioyioKeHHE MPSIMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMU: ABYTPAHHBIN YTOJI, TPaHH IBYTPAHHOTO YTJa,
7.5 pedpo ABYrpaHHOTrO yriia, JUHEHHBIA yroi ABYIPaHHOTO yria, rpajycHast
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh MOHATUSAMU: MHOTOIPAaHHHMK, BBIMYKJIBIA W HEBBITYKJIbIHA
' MHOT'OT'PAaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, IPaBHJIbHBIH MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHMpamuja, Npu3Ma,
NpSMOYTOJIbHBIN Mapasienenunesn, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE H  HAKJIOHHBIE TIPU3MBI,
napaJiesIenue bl)
79 OnepupoBaTh MOHSATHSIMH: ceKymiast IJI0CKOCT, ceueHue
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIIBI  TOCTPOCHHUS  CEYCHWH  MHOTOTPAHHHUKOB,
' UCIIOJIB3YsI METO/I CIIC/IOB
CTpouTh CEYEeHHST MHOTOTPAHHHKOB METOJOM CIIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (pUTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXIEHHUE TEOMETPUIECKUX BEIHUYUH IO 0Opa3nam
WIA aJIrOPUTMaM, IPUMEHSS U3BECTHBIC AHAJIUTUYECKHE METOJbl IPH
7.12 pEeLICHUH CTaHAAPTHBIX MaTeMaTU4YeCKMX 3aJad Ha BBbIYMCICHHE
pPacCTOSAHUN MEXIy JABYMS TOYKaMH, OT TOYKU JI0 MPSAMON, OT TOUKHJIO
TUIOCKOCTH, MEXK/Ty CKPEIIMBAIOIIMMUCS TPSIMBIMU
713 Pemiate 3a1aun Ha HaxOXIE€HUE F€OMETPUUECKUX BEIMUYUH 10 0Opa3nam

HIIW aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUC MCETOJbI ITpH




pPCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPAMBIMH, MCXKIY HpHMOﬁ Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, NIBYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BBIYUCIISTH COOTHOIICHUS

714 MEXIY IUIOIIAISIMA MTOBEPXHOCTEN, o0BEMamu MOA00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHSTHSIMU: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANoJaralolliuX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCJIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpuMmensaTh mpocTeWlne MPOrpaMMHBIE CPEACTBA H  DIEKTPOHHO-
' KOMMYHHUKAITMOHHBIE CHCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a1au
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
' JKW3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh NOyYEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh PeajbHbIE
CUTyalluu U TPUMEHSATh U3yUCHHbIE TTOHSTHS B ITPOLIECCE TOMCKA PEILICHUS
MaTeMaTHuecku  cHOpMyIHpPOBAaHHOW  MPOOJIEMBbI,  MOJIEIHUPOBATH
7.20 peanbHble CUTYyallud Ha SI3bIKE T€OMETPHUM, UCCIENOBATH MOCTPOEHHBIE
MOJICJIU C UCTIOJIb30BAHNEM I'€OMETPUUECKUX TTOHITHH U TE€OpeM, annapara
anreOphl, pemaTh MPAKTUYECKUE 3aJlayd, CBSI3aHHBIE C HAXOXJIECHUEM
T€OMETPUUYECKHUX BEITUYUH
11 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero oo1ero oopa3oBanusi
pe3yJbTara
6 I'eomeTpus
OrnepupoBaTh NOHATHSAMHU: IUJIWHIPHYECKAs TOBEPXHOCTh, 00pasyroIne
6.1 HWIMHIPUYECKON TMOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTD,
' oOpasymomme KOHHYECKOHM  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacrnioznaBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOTyUEHHSI TEJ BPALLICHHS
6.4 KraccudumupoBars B3auMHOE pactiofioKeHHE CPEPhl U MITOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTa CErMEHTa, LIApOBOM CIIOW, OCHOBaHME IIApOBOrO CJOs, BHICOTA
IIapOBOTO CJ10s, LIAPOBON CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTEHW TN BpAIICHUS,
TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINMKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIIATE COOTHOIIEHUS MEXTy TIOIAISIMH ITOBEPXHOCTEH M 00BEMaMHU
MOAOOHBIX TEN

6.9

N300pakaTh n3ydaeMbie (UTYPBI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE (BBIHOCHBIE) IUIOCKHME 4YEPTEXKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHH3Y; CTPOHUTH CEUYCHHS Tel
BpallleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEoOpPa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumensTh reomeTpuueckre (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aaa4, IMPEAnoJaratommux HECKOJbKO MIaroB pCeHICHUs, C€CJIIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BbINONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBSACHATh, KaKUMH CBOWCTBAMHU OHH
o0azaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUNU BEKTOPOB

6.16

OnepupoBaTh MOHATHSMM: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKaJSIPHOE NPOU3BEIEHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOpPOB U INPOU3BEACHHE BEKTOpa Ha YHUCIO, YTOJ
MEX/1y BEKTOpaMHU, CKaJSpHOE MPOU3BEACHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate mpocreiiimme reoMmeTpuueckue 3aa4i Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemrate 3amaun Ha [JOKa3aTElIhbCTBO MAaTEMAaTHUYECKHUX OTHOIICHHN M
HaXO0XIACHUC T'COMCTPHUIYCCKUX BCIWYHH I10 06pa3uaM WM aJirOpuTMaM,
IIPpUMCEHAA HN3BCCTHBIC METOAbI npu pPEIICHUA CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKHUX 33124

6.22

6.23

IIpuBOoAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHBIC 3HaHUS HA MIPAKTHKE: aHAITU3UPOBATh pealibHbIC
CUTYallU{ U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTuyecku  cHOpMyIHpOBaHHOW  MpoOIEeMbl,  MOJEIUPOBATH
pealbHbIE CUTYyalluu Ha SI3bIKE T€OMETPHUM, UCCIENOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXOXJIECHHUEM
T€OMETPUYECKUX BEITUUNH




ITPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHEe 00 aKCMOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX

1.2

7.3

7.4

B3aumHoe  pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pECEKarolIUecs,
napajuleJibHble M CKpeuuBarouiyecss mnpsMble. [lapannenbHOCT  OPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MAPAJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIOJl MEXJIy TMpsSMbBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MIJIOCKOCTEN: NapajlieibHble MIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCTBEHHBbIE (UTYPBHI Ha IJIOCKOCTH: TETpad.p,
KyO, mapaJienenumnes, moCTPOeHUe CeUeHu

HepHeHI[I/IKYJ'ISIpHOCTI) pr[MOﬁ U IUIOCKOCTH: TMCPICHAUKYJIAPHBIC MPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE TApPAIJIEIbHBIE U MEPIIEHIUKYIISPHBIE K TNIOCKOCTH, TPU3HAK
MEePHIEHIUKYISIPHOCTH MPSMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXY MPAMOMN U MIIOCKOCTBIO, IBYTPAHHBII
yTOJ1, JMHEHHBINA YToJl IBYIpaHHOro yria. [lepneniukynsp v HakJIOHHbBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (GUTYpPHI Ha
IJIOCKOCTB. [IepreHIMKyIIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHAUKYIIIPHOCTH JIBYX
mrockocrteil. Teopema o TpEX MeprneHANKYIsIpax

IlonsiTHE MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAHHUKA, BBIIYKJIBIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: Nn-yronbHas
Mpu3Ma, TpaHU M OCHOBAHUS IPU3MBI, IpsiMas U HAKJIOHHAs MPHU3MBI, OOKOBasl U
MOJIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroJabHbINA Mapaiesenumne]
u ero cpoiictBa. [Iupamuaa: N-yronbHas nupaMuja, TpaH! U OCHOBaHUE MUPAMUIBbI,
O0KOBas U IOJIHA MOBEPXHOCTh NMHUPAMUbI, MIPaBHIIbHAA U yCeu€HHas MUpaMuja.
OnemMeHThl NpuU3Mbl W nUpaMuibl. [IpaBWiIbHBIE MHOTOTPAHHUKH: IIOHSATHE
IIPaBWIBHOTO MHOIOTpaHHMKA, MpaBUibHAas NpU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTOJbHAs MUpaMUa U IPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHAIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKH, MPSAMOH, MIIOCKOCTH.
DOneMeHTbl CHUMMETPUM B  [UpaMHMax, HNapajuleJenumenax, IMpaBHIbHBIX
MHOT'OTPaHHHUKAX

7.6

Borunicnenue 31€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [liomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOMIAb




OCHOBAHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsAMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHol nupamupsl. [Tonstue 06 06béMe. OObEM MHUpPaMUIbl, IPU3MBI

1.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MKy TUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yroIIye MINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEepXHOCTH. LlMmuHAp: OoCHOBaHUSA M OOKOBas MOBEPXHOCTb,
o0pa3yromias u ock, IO > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yrollne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW MOBepXHOCTH. KOHYC: OCHOBaHME U BepIINHA, 00pa3yromas
1 OCh, TUIONIA]Ib OOKOBOW M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ytoliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

Cdepa u map: HeHTp, paanyc, 1MaMeTp, IIoLaab MoBepxXHoCcTH cheprl. BzaumHoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, Tionans

cepsl

6.4

6.5

6.6

N300pakeHne TN BpalleHus Ha IJIOCKOCTH. Pa3BépTka mumHapa u KOHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0Ko0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILleHHs

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJBHOIO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u mionaab chepsl

6.7

6.8

6.9

6.10

[lonobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXIy  IUIOMIAJSAMU
MOBEpXHOCTEN, 00BEMaMH MOAOOHBIX TET

Ceuenust mMaMHIpa (MapayuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOAAIIEe Yepe3 BEPUIMHY ), CEUSHHs L1apa

BCKTOp Ha TIOCKOCTH U B IMPOCTPAHCTBE. CrnoxxeHre W BBIUMTAHHC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHbBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

IIpsimoyronbHast cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopamHaTel BeKTOpa.
IIpocreiimue 3amaun B KOOpAMHATaXx. YTroil MexIy Bekropamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB. BhIUMCIIEHUE YITIOB MEXKAY NPSMBIMU U INIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro o0IIero
o0pa3oBaHus

BnageHue MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3aady;
yMeHHe (GOpMYJIMPOBAaTh M OINEPUPOBATH IMOHATHSAMU: OIPECIICHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCUJIbHBIE (POPMYJIUPOBKU; IPUMEHSATh UX; YMEHHE (POPMYIHPOBATh
0o0paTHOE W IPOTUBOMNOJIOXKHOE YTBEPXKAEHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHWS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEPUPOBATH MOHATUAMHU: MHOXECTBO, IIOJAMHOXKECTBO, OIEPALMHU HaJ
MHOXECTBAMH; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
OINepUpOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMM: HATypajbHOE YHMCIIO, LIEI0€ YHUCIIO,
CTETIeHb C IIEJTBIM MoKa3aTesieM, KOPeHb HaTypaJbHOW CTEIIeHH, CTETICHb
C palMOHAIBHBIM  I[OKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
NoKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJIYJIIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBHTENBHBIX YHCENl; YMEHHE HCIIOJIE30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
of1mee kpaTHOe, aNropuT™ EBKiInaa npu pemeHnu 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS; yMEHHE
BBITIOJIHATH BBIYHMCIICHHE 3HAYEHUH W TPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEeHsMHU U JiorapudmMamu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMEHUE ONECPpHUPOBATH IMOHATHAMHU: ITIOCICAOBATCIBHOCTD,




apudMeTHIecKas mporpeccus, FreOMeTpHUIecKas mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3aJaBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOULIBIO PEKYPPEHTHBIX (POpPMYII;
YMEHHUE ONEepUpPOBaTh HMOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ncia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTb NPOU3ZBOAMTH apU(METHUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

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

VYMeHue onepupoBaTh MOHATUSMHU: PallMOHAJIBHBIE, MUPPALMOHAIIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHUH M HEPABEHCTB, PAaBHOCWJIBHOCTb
YPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YyMEHHE penlarb YpaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpOM; IPHUMEHSITh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PELICHHUS MATeMaTU4ECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (yHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMU, HauOoJblllee U HauMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIUM, 1epBasi ¥ BTOpasi MPou3BoAHAs (YyHKIUU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
UHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QYHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOU3BEAEHHUSA, YACTHOTO W
KOMIIO3UIIMN (YHKIM, HAaXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOIHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCeloBaHUS (YyHKUIUH,
HaXOJUTh HaWOOJbIINE W HAMMEHbIIWE 3HAueHHs (DYHKIHI; CTPOUTH
rpauKi MHOTOWIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4YeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero
peIlIeHUs] B NPUKIAJHBIX, B TOM 4YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIANA U 00BEMBI PUTYp C TTOMOIIBHIO




HHTCrpaia, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue omnepupoBarh NOHATHAMM: rpaduk (yHKIMH, oOpaTHas
byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUM; YyMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHUS
rpaduKoB (PyHKIHUH, HCIOIb30BATH I'PAPUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPU PEUICHUU 3a/a4 U3 APYTUX YYEOHBIX MPEIMETOB H
3ajJjay U3 peaslbHOM JKM3HU; BbIpaXaTh (GOpPMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DyHKIUHA AJIs peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHNM, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, 0JIM U YacTH, HAa ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JacTH yNpaBJIEeHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHHUS, YpaBHEHHS, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3YJIbTaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CHUTyallMd Ha A3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCIOBHIO 3a/1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHUeCcKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUEHHUs, pa3Max, JUCTIepCcusi, CTaHAapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHHE H3BJIEKATh, HHTEPIIPETUPOBATD
nH(pOpMalLKIO, IPEJCTABICHHYIO B TA0IUIaX, HA JUarpammax, rpagukax,
OTpaXKaroIlyI0 CBOICTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUI; IPEICTABIIST
uHpopMaIMi0 ¢ TOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCJE C MPUMEHEHHEM TpapuuecKux
METO/0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIE0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIy4aHbIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(bopMysbl CIOXKEHUS U YMHOXEHHUs BEpOSITHOCTEH, (popMyily MOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnnu, komOuHaTopHble (hakThl 1 HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSIMM: CllydailHas BEJIMYMHA, pACHpPEEIICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXXHUAAHHUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIly4allHOW BENWYHMHBI, (YHKIUH pACHpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOI0, IIOKa3aTeJIbHOIO W HOPMAJIBHOIO PACHpPENEICHMUI;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YUYEHHBIX pacHpelelNeHui Juis
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH HPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBLIMX YHUCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U pACCYKACHMS ISl peIlIeHUs 3a/1a4;
OLICHMBATh BEPOATHOCTH  PEAIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIETb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHM YIoOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIHAECS MNpPsSMbIE,
MapaJuIeJIbHOCTh U MEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YroJl MEXAY HPSIMOM M IJIOCKOCTBIO, YTrOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY
MIPSIMBIMH, PACCTOSIHAE MEKTy TUIOCKOCTSMH; YMEHHE UCIIOJIb30BaTh IPU
peLIeHUH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL GUTYpPBI, 00bEM (QUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajuienenunen, HOpusMa, nupampaa, (Gurypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
HOBEPXHOCTU MHUPAMU[bI, MPU3MBI, KOHyCa, IMIMHApaA, 00BEM KyoOa,

IIPSAMOYTOJIBHOTO IapajulelIeNuIlela, TUPaMUAbl, IPU3MBI, LWIAHIPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LMJIMHJIPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IIIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUeHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(bopMyIHpOBaTH ONpEACICHUS U3yYyaeMbIX (PUTYp, BBIABUTATH THIIOTE3bI
O CBOMCTBax U MpHU3HAKaX reOMETpUYEcKuX (puryp, o00CHOBHIBATH WM
ONpoBEpraTh MX; yMEHHE TPOBOAMWTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBITIOJIHATH HEOOXOAMMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CUMMETPHUS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HMCIOIh30BATH T'€OMETPUYECKHAE OTHOIICHHS
IPY PEeLICHUH 3a/1a4; HaXOJUTh T€OMETPUUECKHE BETMYMHBI (JUTMHA, YTOJ,
TI0Iaab, 00BEM) IPH PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BEIUUHMHBI
(mHa, yroi, TUIomaab, OOBEM, IJIOMIATh MOBEPXHOCTH), WCIOIB3YS
u3y4eHHble (OPMYJIBI U METO/bI, B TOM YHCIE: IUIONMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYP
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YMeHne orneprupoBaTh MOHATUSIMHU: TIPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKeHHEe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOMU3BEIECHUE, Yrol MEXIY
BEKTOpAaMU;, YMEHUE HCIIOIh30BaTh BEKTOPHBIA W KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad | 3afad JAPYTuxX y4eOHBIX

IIPEAMETOB

13

YMmeHue BbIOMpaTh MOAXONAIIMNA METOA MU PpeIICHUs 33a/1a4H,
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKM B M3Y4YEHUM NPUPOIAHBIX U
OOIIIECTBEHHBIX ~MPOIIECCOB W  SBICHUH; yMEHHE paCIO3HABaTh

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTU4YECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEUHBIE TIEPHOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypaJIbHOW cTenenu. JleiicTBus ¢ apudmeTnaeckumMu
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHMHYC WM TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATYpaJIbHbIE JOTapUu(MbI

JlelicTBUTenbHbIE uucia. ApupMeTHyeckre Oomepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpuiia CUCTEMbI IMHEWHBIX YpaBHEHHH. OnpeeuTeslb MaTPUIIbI
3 OyHKIMU U Tpaduku




Oyukmwms, crocoOwl 3amanus Gyukuuu. ['paduk Gyakuuu. B3ammao oOparHbIE

3 ¢ynkuun. Yérneie u HeuétHele pyHkimu. [lepuoanueckue GyHKIuu
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKIum.
32 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKiuu. HamOosbliee n HauMeHblIee 3Hau€HUE
(GYHKIMU Ha IPOMEKYTKE
33 CreneHHass (yHKLUS C HaTypajdbHbIM M LEJbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIMN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTprueckas nporpeccun. @opmyia CIoKHBIX MTPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIE 2IeMEHTAPHBIX (QYHKIIMN
[IpuMeHeHMe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxx1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs (PYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena 1 MOBEPXHOCTH BPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI
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