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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust siBIsieTCs OMHUM U3 0a30BBIX KypCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK 0O0€CleYyMBaeT BO3MOXHOCTh H3yUYEHUS AUCLHUILUIMH
€CTECTBEHHO-HAYYHOW HAINpPaBICHHOCTH U MPEIMETOB T'YMAHUTAPHOTO IUKJIA.
[TockonbKy J0rHYecKoe MblUIeHHE, (HOPMHUPYEMOE MPU U3YUEHUU O0YHAIOIIMMUCS
NOHATUIUHBIX OCHOB TE€OMETPHM, NPHU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHH
LEMOYKH JIOTHYECKUX YTBEPKICHNUN IPU PELIEHUU N'€OMETPUUECKUX 33/1a4, YMEHUE
BBIIBUTATh W OIPOBEPraTh TUIOTE3bl HEMOCPEJACTBEHHO HCIOIB3YIOTCA TPH
pELICHUH 337a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMmMbl yueOHOro Kypca «I'eomeTpusi» Ha yriayO0nEHHOM
YPOBHE — pa3BUTHE UHIUBUAYATbHBIX CIIOCOOHOCTEN 00yUarOUMXCs IPU U3YUEHUN
reOMETpUHU, KaK COCTaBJISIONIEH TmpeaMeTHOW obOnactu «Marematuka W
uH(popMaTHKa» yepe3 0becrneueHre BO3MOXKHOCTH MPUOOPETEHUS U UCTIOJIb30BaHUS
0osee rIy0OKMX reOMETPUYECKUX 3HAHUNA U IEUCTBUHN, CIEIU(PUIHBIX T€OMETPHUH,
¥ HEOOXOIUMBIX JIJIs1 YCHEITHOTO MPOdECCHOHAIBHOTO 00pa30BaHusl, CBI3aHHOTO C
MCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSIIONIMMH U yCUIUBAIOLIUME Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUM KaK 4acTH MUPOBOM KYJbTYpbI U
dbopMHpoBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BAKHEUIIMX MAaTEMAaTHUYECKHX MOJIENSAX, IMO3BOJSIOIIMX OINUCHIBATh WM M3y4aTh
pa3HbIE SABJICHUS OKPYKAKOLIEr0 MUPA, 3HaHHUE MOHATUIHOIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUH;

dbopMHpoBaHHE  YMEHHMS  BJAJE€Th  OCHOBHBIMU  MOHATHUSIMH O
IIPOCTPAHCTBEHHBIX (UIrypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyll U yMEHUE HX IPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMBbl U HAXOAWUTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpoBaHKE YMEHHS PAcliO3HAaBAaTh HA YepTEkKaxX, MOJAEISAX U B PealbHOM
MUpPE MHOTOIPAHHUKM M Tejla BpAalleHHs, KOHCTPYHPOBAaTh TIE€OMETPHUYECKHE
MOJIEIIN;

dbopMHpoBaHrEe MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOI'O IMOCTPOEHHUS
MaTE€MaTUYECKUX TeOpuil, (GOpMUpOBaAaHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJCHUHN PACCYKIACHUM;

dbopMupoBaHrUE YMEHHS BJaJE€Th METOJaMH JI0Ka3aTelIbCTB U AJITOPUTMOB
pELICHMS], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTeIbHbIE PACCYK/ICHUS B XOJI€
pELICHHs] CTEPEOMETPUYECKHUX 3a7ady M 3a/7ad C MPaKTUYECKUM COJICpKAHUEM,
(dopMHpOBaHUE TMPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKa3aTelIbCTB  IpH



00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJIECHUHN U pPOJIM aKCHOMATHKHU B TPOBEICHUU
JETYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yUaroMIMXCsl, TO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHUH, KpUTUYHOCTU MBILIJIEHUS, UHTEPECA K U3YUECHHIO T€OMETPHUH;

dbopmupoBanre (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKM3HEHHBIX CUTYALMSIX W MPU U3YUEHUHU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJEIUPOBAHUSL PEANbHBIX CUTyallUid, HCCIEAOBAHUS TOCTPOEHHBIX MOJETEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU CO/IEpKATEIbHBIMH JIMHUSMU y4eOHOr0 Kypca «I'eomerpusi» B 10
—11 kmaccax sBusrorcs: «lIpsMble W IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAWUHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MNOHATUSMUY», PEIIEBAHTHBIMU T'€OMETPUH HA YTIyO0lIEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJEp>KaTeIbHBIM JHHHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMUECKMX YMEHHMI  pacmpenensieTcss He  TOJIbKO IO
CoJlep>KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Conep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pesyibTaTaM ocBoeHusi denepanpHoil padoueit
MPOrpaMMbl, paclpene’aEHHbIM IO rojaM OO0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMIMAIEHBIM BOMPOCaM 00yUaromuecs
oOpaliaiuch ~ HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
reOMETPUYECKUMH MOHATUSAMH M HABBIKAMU MTOCIIEIOBATENBHO U ITOCTYNATENBHO, C
COOJTIO/IEHUEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJCTAaBICHUN 00yYarOUUXCsl, pacuupss U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3yYEHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3garb  ycinoBus s guddepeHumanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAbHBIX — 00pa3oBaTeIbHBIX MporpamMMm, OO€CleuuTh YIiIyOJIEHHOE
U3YYEHUE T€OMETPUH KaK COCTaBIAOIEH yueOHoro nmpeamera «MaTteMaTukay;

HOJIFOTOBUTH OOYYAlOMIMXCA K MNPOAODKEHUIO H3YUYEHHs] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymiel mnpodeccun, obecriednBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YLIyOJIEHHOM YpOBHE
otBoautcs 201 gac: B 10 kiacce — 102 yaca (3 yaca B Heaento), B 11 kimacce — 99
gyacoB (3 yaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA ~ cTepeoMeTpuu. Touka, mpsAMas, IUJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS,
IapajulelIbHble M CKpeluBaromuecs: npsmble. [Ipu3Haku CKpEIMBArOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX M IIJIOCKOCTEN B IPOCTPAHCTBE: NMAPAJIIIEIbHBIE
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, TAPAIIEIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOECKTUPOBAHUE, HU300pakKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIeIbHOIO MpoeKTUpoBaHus. W3o00paxeHue
buryp B mapayuienbHOM MPOEKIUH. YTJIbI C COHANPABICHHBIMU CTOPOHAMH, yTOJI
MEXIy NpsSMBIMU B IIpocTpaHcTBe. [lapainenbHOCTh IUIOCKOCTEN: MapallIeIbHbIC
IIJIOCKOCTH, CBOMCTBa napajuiesIbHbIX IJIOCKOCTEMN. [Ipocreimme
IPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpaj’Ap, NapajulesIeNHuIIe],
MOCTPOCHUE CCUCHU.

IleprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPSIMBIE MAPAIJIENbHbIE W NEPHNEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHNEHAUKYIAPHOCTH TMPSAMOW M ILIOCKOCTH, TEOpEMa O NPSIMOM
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 INIOCKOCTH, PACCTOSHUE
OT IPSIMOM J10 MIIOCKOCTH, MPOEKIUs (PUTYPhI HA TIIOCKOCTh. [lepneHANKYISIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPIIEHANKYISIPHOCTH JIBYX IUIOCKOCTEH. Teopema o Tpéx
NIEPIICHINKYJISPAX.

VYrael B NMPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
yIoJI, JIMHEWHBIW yroJl IBYTPAHHOTO yrja. TpEXrpaHHbI U MHOTOTPAHHBIE YIJIBL.
CBOMCTBA IJIOCKKUX YIJIOB MHOTOTPAaHHOTO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB M CHHYCOB U1 TPEXTPAHHOTI'O yIJia.

MHoOrorpaHHuKH

Buabsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosnpHas
npu3Ma, npsMasi 1 HaKJIOHHasl IPU3Mbl, OOKOBasl U MOJIHASI IOBEPXHOCTb MPU3MBI.
[Tapaitenienuner, TpsSAMOYTOJIBHBIN NTapaJUICICIUIE] U €T0 cBoMcTBA. KpaTualimme
IIyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpancTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbpHas nupaMmujia, NpaBUibHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEl NpaBUIBHOW MNUPAMUJIBIL.
IIpaBriibHBIE MHOTOIPAaHHMKH: NpPaBWIbHAA IpU3Ma W IPaBUJIbHAS NUPaMUIA,



IpaBWIbHAS TPEYTOJIbHAs MUPAMU/IA U IPaBUIIbHBIN TeTpasap, KyO. [Ipeacrasnenue
O MPAaBUJIBHBIX MHOTOI'PAHHUKAX: OKTadAp, JOAECKAdAP U UKOCAIP.

Bbruncnenue 351€MEHTOB MHOTOTPaHHUKOB: pEéOpa, JuaroHaau, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTM W TOJHOM TMOBEPXHOCTH MNPAMON MPHU3MBI,
IUIOIIAAb OCHOBaHU, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPAMOM pu3Msbl. [1nomans
OOKOBOIl MOBEPXHOCTHM M TMOBEPXHOCTH MPABUIBHOW MUpaMHIbI, TEOpeMa O
TUIOIIAAN YCEUEHHOU MTUPAMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CUMMETPUM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPaBUIbHOM MHOIOIPAHHUKE: CUMMETPHS
napajuiesIeiunea, CUMMETPUS IPAaBWIBHBIX MPU3M, CUMMETpUsS IPABUIBHOU
IUPaMUIBbIL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, [JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApHBIE, COHANPABJICHHBIE U  IIPOTUBOIIOJIIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUS C BEKTOPAMHU: CIIOKECHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
yucyio. CBOMCTBA CIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
IloHATHEe KOMIUTaHApHBIE BEKTOPBI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O Ppas3loOXKEHUHM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BeKkTopaMm. [IpsmoyrosnbHas cucremMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsI3b MEXAYy KOOpAMHATAMU BEKTOpa H
KOOpJMHAaTaMHU TOYEK. YTON MexJay Bekropamu. CKalsipHOE NpOU3BEACHUE

BEKTOPOB.
11 KUIACC

Tesia Bpalenus

[ToHsITHS: IMIMHApPUYECKAs IMOBEPXHOCTb, KOHHUYECKas IOBEPXHOCTD,
chepuueckass TMOBEPXHOCTh, oOOpasylomue MoBepxHocTe. Tema BpamieHus:
IWIMHIP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. B3anmHoe pacmonoxenue cheps
U TUTOCKOCTH, KacaTellbHasl MJIOCKOCTh K cdepe. M3o0paxeHne Ten BpalleHus Ha
miockocTu. Pa3séprka munuuapa u konyca. CummeTpus cepsl u 1mapa.

O0béM. OcHOBHBIE CcBOWcTBa 00BEMOB Tenm. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Tapayviesienunena u cieactBuss n3 He€. OObEM mpsMoi u
HAKJIOHHOM TPU3MBI, IWIMHIpPA, TUPaMHIbl 1 KoHyca. OOBEM Iapa U mapoBOTo
CerMEHTA.

KomOwHammu Tenm BpamieHUs W MHOTOTPaHHHUKOB. IlpW3ma, BIMcaHHas B
IWIMHIpP, OINHCaHHAs OKoJo IwmHApa. llepecedenme cdepsl W mapa c
wiockocThio. Kacanme mapa u chepsl TiockocThio. [loHSATHE MHOTOTpaHHUKA,
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OMKCAaHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpaIlCHUS.

[Inomaas MOBEPXHOCTH LWIMHAPA, KOHYyCa, IUIOHIaab chepbl U e€ yacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOLIAJACH MOBEPXHOCTEH
nonoOubix Quryp. IIpeoOpasoBanue mogoOusi, roMoTeTus. Pemienue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHUt MHOTOIPAHHUKOB U TEJI BPAIICHUS: CEYCHUS LUITUHAPA
(mapaJieTbHO YW TMEPIEHAMKYISPHO OCH), CEUEeHHMS KOHyca (mapalieibHbIe
OCHOBAHHUIO U MPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHHUS
CEUYEHUI: METOJ CIEJ0B, METOJI BHYTPEHHErO0 MPOEKTUPOBAHMS, METOJ MEpeHoca
CEKYIIeH MIOCKOCTH.

BeKkTOpbl H KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B mpocTpancTBe. Onepanuu HajJl BEKTopaMu. BekTopHOoe yMHOKEHHE
BekTOpoB. (CBOICTBA BEKTOPHOTO yMHOXeHHUA. lIpsimoyronpHas cucrtema
KoopJMHaT B mpocTpancTtBe. KoopaumHaTel BekTopa. Pasznoxenue BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBINA METO] TP PEIICHUN T€OMETPUUECKUX 3a]1ay.

JIBH:KeHHSI B IPOCTPAHCTBE

JBwxenus npoctpancTBa. OtoOpakenus. JIBUKeHUST U PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JBWKEHWH. Buael JBMWXEHUN: TapauieNbHBIA TEepPEeHocC,
IIEHTPAJIbHAs] CHMMETPHS, 3€pKajdbHas CHUMMETpPHS, IOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasknanckoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO OOIIECTBa, TPEACTABICHUE O MATEMATHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SBJICHUN, NPOLEIYP
rpaXaaHCKoro  oOmiectBa  (BBIOOPHI,  OMPOCHI M JIPYroe),  yMCHHE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSIMUA 1 HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCHUICKON TpakIaHCKOW UIACHTUYHOCTH, YBOKEHUS K
MPOILLIOMY M HACTOSIIEMY POCCHIICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JIOCTUKEHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUHUCKOM MaTeMaTUYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTHXKEHUW B JPYrUX HayKax, TEXHOJOTHusxX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JIYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUSI, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCThIO YUEHOTO, OCO3HAHHE JINYHOTO
BKJIaJIa B TTIOCTPOEHUE YCTOWYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MATeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHHH, PacCyKJIECHUHN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM aclieKTaM Pa3jnyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHHE:

c(hOpMUPOBAHHOCTb YMEHHUSI MPUMEHSATH MATEMAaTHUYECKHUE 3HAHUS B
WHTEpecax 3JI0pPOBOTO U 0€30MacCHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 37I0pOBBIO (37I0pPOBOE MHUTAaHHE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUA U
OTHIbIXa, PeryJjsipHas (pu3NUYecKass aKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIIHLHON JI€SITEIHLHOCTBIO;

6) TpyaoBoe BocIMTAHHE:

TOTOBHOCTh K TpPYIy, OCO3HaHME IIEHHOCTH TPYJOJIOOHs, HWHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATENIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymelr mnpodeccnrn W peamnu30BBIBATH COOCTBEHHBIC IJKU3HEHHBIC TIUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MAaTreMaTHU4eCKOMy  OOpa3oBaHUIO U
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caM000pa30BaHUIO Ha NPOTSIKEHWHM BCEH MKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTUYECKON HAIIPAaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh  JKOJOTUYECKOM KYJIbTYpbl, T[OHHMAaHHE BIUSHUSA
COLIMAIbHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHOU M COLMAIBHOU
Cpellbl, OCO3HAHME II100AIBHOTO XapaKTepa HKOJIOTUYECKUX MPoOieM, OpueHTAIHS
Ha [PUMEHEHME MaTeMAaTUYECKUX 3HAHUM Ui pelleHus 3afad B 00JacTH
OKPY’KAIOIIEH Cpelbl, IUIAHUPOBAHHE IIOCTYNKOB M OLEHKHM HX BO3MOXKHBIX
IIOCJIEACTBUN I OKPYKAIOLIEH CPE.IbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMSA:

c()OPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHI HAYKU M OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MATEMATHYECKOU
HAYKH Kak cepbl YeIIOBEUECKON ACSITENFHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYMMOCTHU
JUISL Pa3BUTHUSA LIMBWIM3ALMM, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MAaTeMaTH4YECKOU
KyJIbTYpPOH KaK CPEACTBOM ITIO3HAHMS MUPA, TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO
Y UCCIIEN0BATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble JJornyeckue NeiicTBUA:

BBISIBJISAITH U XapPaKTEPU30BATh CYUIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBAHUS JIJIs 000OIIEHUS M CPAaBHEHUSI, KpUTEPUHU TTPOBOIMMOTO aHAJIU3a;

BOCIIpUHUMATh,  (OPMYJHUpPOBATH U  NPeoOpa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, AMHIUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJCHUSAX W YTBEPXKICHUSX, MpejiaraTh KpUTCPUH ISl
BBISIBJIICHUS 3AKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
MHIYKTHUBHBIX YMO3aKJIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEJIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbI€ U OT MPOTUBHOTO), BLICTPAUBATh apTyMEHTAIMIO, TPUBOAUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHHS W BHIBOIBI,

BBIOMpATh CMoOco0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUsI, BLIOUPATh HanbOoJIee MOAXO AN C YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUS:
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HCIIOJIB30BAaTh BOIPOCHl KaK WCCIECIOBATEIBCKUA HHCTPYMEHT ITO3HAHWS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpobiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOEe, (OpPMHpPOBATH THIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3HIINIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIIAHUPOBAHHBIN AKCIIEPUMEHT, MCCIICTOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHUYeCKOro 00beKTa, SIBJIICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBICHUSIMU, POIECCAMU;

CaMOCTOSITENILHO (HOPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENCHHOTO  HAOIONECHUS, WCCICNOBAHUSA, OICHUBATh  JOCTOBEPHOCTH
MOJTYYSHHBIX PE3yJIhbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTAThH
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanmeii:

BBISIBIISITH ACUIIMTH UH(DOpPMAIIMHU, TaHHBIX, HEOOXOJAMMBIX JIJIi OTBETa Ha
BOIPOC U I pEIICHUS 3a/1a4H;

BBIOMPATh WH()OPMAITUIO U3 UCTOYHUKOB PA3TMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATH WH(OPMAITUIO PA3TMYHBIX BUIOB U (opM
MIPE/ICTaBIICHNUS,

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B paziMyHBIX (opmax,
WUTIOCTPUPOBATH TpadUyecKH;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEITbHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUS

O0menne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXJAECHUS B COOTBETCTBUU C YCIOBHUSIMU U
LEISIMU OOIEHUS], SICHO, TOYHO, TPAMOTHO BBIpaXkKaTh CBOIO TOUKY 3PEHMS B YCTHBIX
M TIHCBbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHs N0 XOIy pelIeHus 3aJayu,
KOMMEHTHUPOBATH IT0OJy4YECHHBIM pE3yJIbTaT;

B X0/€ OOCYXJI€HHUS 3a/aBaTh BOIPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATH WJEH, HALEJICHHbIE HA IOUCK
pEelIeHnsl, COIIOCTABIIATh CBOM CYXACHUSA C CYXACHUSMM JPYIMX YYaCTHHUKOB
nuanora, oOHapy»KUBaTh Pa3IMYUEe U CXOACTBO MO3ULUH, B KOPPEKTHOH (opme
(opMyJIMPOBATh PA3HOTIACHS, CBOM BO3PAKEHMS,;

MIPEACTABIATh PE3YIbTAThl PELIEHUS 3aa4M, SKCIIEPUMEHTA, UCCIEA0BAHNUA,
IPOEKTa, CaMOCTOSITENIbHO BHIOMpaTh (OpMAT BBICTYIUICHUS C Y4E€TOM 3a1ad
NPE3eHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHHBeEpCcaJbHbIE YueOHbIE NeiCTBUSA
Camoopranusanus:
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COCTAaBJIATH IIJIaH, aJITOPUTM PEIIEHUS 3a]IauH, BHIOUPATh CIIOCOO PEIICHHUS ¢
y4ETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH ¢ Y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  pedieKCMW KAk  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTaTOB, BIAJIETh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI Mpollecca W pe3yJsibTara pelIeHus
MaTEMaTHYE€CKOM 3a]1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPHU PEIICHUU 3aa4H,
BHOCUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX,
HaWJEHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa ICJIH U YCIOBHIM, OOBSICHSATH TPUIHHBI
JOCTIDKCHUS VI HEIOCTHXKCHUS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTH OIINOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThl mpu pemieHnH YYeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
JeSTEILHOCTH, TIAHUPOBATH OPTraHU3AIMI0 COBMECTHON palOoThI, paclpeneisTh
BUJIBI pabOT, IOrOBAapUBATHCS, 0OCYKAaTh MPOIIECC U Pe3yIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B IPYHHOBBIX (popMax paboThl (00CykaeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaObOThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMH KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIAJIa
B 0OmUH TPOAYKT MO KPUTEPHUSAM, CHOPMYIHPOBAHHBIM  YYaCTHUKAMH
B3aHMOJICCTBHUSI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyJaronuiicsi Hay4uTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUM TMPU
pelIeHnH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUI;

e TMPHUMEHATH AKCUOMBI CTEPEOMETPUM M CIIEICTBUSL W3 HUX MPU PEUICHUHU
TCOMETPUYECKUX 33]1a4;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3AHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPAMOA U
MJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMH, CBI3aHHBIMA C MHOTOTPAHHUKAMU;
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e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIbBI MHOTOIPaHHUKOB (TpHU3Ma,
nupamMuza, NpSMOYTOJIbHBIN Mapauiesenunea, Kyo0);

e KJIAacCU(pUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpass  OCHOBAaHHUA  JJIs
KJ1accu(UKaIUY;

e CBOOOJHO OINEPUPOBATH MOHSITHUSMHU, CBSI3AHHBIMU C  CEYEHHEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJHATH napasuieiabHOE, LEHTPaJIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBAHKE (PUTYP HA TUIOCKOCTb, BBIMOIHATH H300pakeHus: puryp Ha
IJIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHMKOB PA3IUYHBIMU METOJAaMH, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HopMyI;

e CBOOOJHO OMEPUPOBATH MOHATUSMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTD,
0Cb 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI;

e CBOOOJHO ONEPUPOBATH IOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOPaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICHCTBUS HaJl BEKTOpaMH;

e pemarh 3aJadyd Ha JOKA3aTeIbCTBO MAaTeMaTHYECKUX OTHOILUEHUH H
HaXO0KJEHUE FEOMETPUYECKUX BETMUNH, IPUMEHSS U3BECTHBIE METOIBI IPU
pEIICHNM MaTEeMaTUYECKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJI0’)KHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CpEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, NpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, IpenCTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IPUMEHATH TIOJYYECHHbIC 3HAHUS HA TPAKTUKE: CpPABHUBATh M
aHaJIM3UPOBATh pEalbHbIC CUTYyallM, NMPUMEHATh HU3yUEHHBIE MOHSTHS B
IpolLecce IOMCKAa PpEUIeHUs] MaTeMaTH4ecku  c(hopMyIMpOoBaHHOU
npoOIeMbl, MOJEIUPOBATh pealbHbIE CUTYyallMM Ha S3bIKE T€OMETPHH,
HCCJIEI0BATh MMOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TeopeM, amnmapaTta aiareOpbl, pelaTh MpakTHUYECKHE 3ajau,
CBSI3aHHBIE C HAXO0XJIEHUEM T'€OMETPUUECKUX BEJINYMH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOIOTHA.

K xoniry 11 kiacca o0y4aroniuiicss HAy4YuTCs:
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CBOOOJHO ONEPUPOBATH MMOHATUSMH, CBSI3aHHBIMU C LIWJIMHIPUYECKOM,
KOHUYECKOW U c(hepruyeckor TOBEPXHOCTSAMHU, OOBICHITH CIOCOOBI
MOJIyYeHHUS;

ONEepUpPOBaTh MOHATUAMM, CBA3aHHBIMU C TE€JIaMU BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIMHAP, KOHyC, cdepa u 1map) u
OOBSCHATH CIIOCOOBI OJYUECHHUS TeJl BpaIlleHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIONOkKeHUe c(hephl U MIIOCKOCTH;
BBIUUCIISTh BEJIWYMHBI AJIEMEHTOB MHOTOIPAHHHUKOB W TEJ BpallCHUS,
00BEMBI U IUIOIIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB W TN BpallleHus,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOWHALMSIMHU Tell
BpallleHusi ¥ MHOTOTPaHHUKOB: MHOTOTPAHHMK, BIMCAaHHBIM B chepy u
OINKCAaHHBIA OKOJIO cdepbl, cepa, BOUCAHHASI B MHOTOTPAHHUK WJIU TEJO
BpallCHMUS;

BBIYHCIIATh COOTHOILIEHUS MEXY IJIOLIAIMU MOBEPXHOCTEN U 00BEMaMU
IMOJIOOHBIX TEI;

u300paxkarb M3ydaeMble (UIYpbI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUThH CEUECHHSI TEJl BPAICHMUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpenCTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTRE;

BBIIIOJIHATH ONIEPALIMM HAJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pemaTh reOMETPUUECKHE 3aJa4i Ha BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSHUN OT TOYKH JI0 TNIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1A MPU PEILICHUH;
CBOOO/IHO ONEpUPOBATHh TOHATUSAMH, CBSI3aHHBIMU C JBW)KEHHEM B
MIPOCTPAHCTBE, 3HaTh CBOMCTBA IBUXKEHU;

BBINIOJIHATh HM300paXE€HUSI MHOTOIPAHHMKOB W Tl BpallleHUs Mpu
[IapajuleIbHOM — NEPEHOCE, LEHTPAIBbHOM CUMMETPHUH, 3E€PKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOi, TpeoOpazoBaHus o 100us;
CTPOUTh CEYEHHUsI MHOTOTPAHHUKOB M TEJ BPAIlCHUS: CEUCHUS LUIUHAPA
(mapajuienbHO U MEPHEHIUKYIISIPHO OCH), CEUCHUsI KOHYca (MapaijiebHbIe
OCHOBAHMIO U MPOXOSALIME YepPE3 BEPILUHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IIOCTPOEHUS CEUEHUH: METOJ CIENOB, METOJ]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I TEPEHOCA CEKYIEH MIIO0CKOCTH;
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JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPHUUECKUX
3a/1a4, TPEANOJIararmllnX HECKOJBKO IIAaroB pELICHHS, €CIIA YCIOBUS
MIPUMEHEHUS 3a/I1aHbI B SIBHOW U HESIBHOM (hopme;

pelmarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXO0XJICHUE T€OMETPUUECKUX BEJIUYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M ANEKTPOHHO-KOMMYHHKALIMOHHbBIE
CHUCTEMBI ITPU PEUICHUHU CTEPEOMETPUUECKUX 3a]1a4;

MIPUMEHATH NTOJTYYECHHBIE 3HAHUS HA MTPAKTUKE: CPABHUBATH, AHATU3UPOBATH
U OLEHUBATh pEalbHbIE CUTyalldd, MPUMEHSITh HW3YUYCHHBIC TOHSTHS,
TEOPEMBI, CBOICTBA B IMPOLECCE IMOMCKA PEIICHUS MaTEMAaTHYECKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealibHbIe CUTyalluu Ha
A3bIKE TE€OMETPHUH, UCCIEA0BATH TIOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM
reOMETPUYECKUX TIOHSATUH W TeOopeM, ammapara ajireOpbl, peliarhb
MPAKTUYECKUE 3aJauM, CBS3aHHBIE C HAXO0XKIACHUEM TI'€OMETPUYECKHUX
BEJIUYUH,;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHUH Kak
COCTaBHOM YacTH GyHIaMEHTA PA3BUTHUS TEXHOJIOTHH.

TemaTuka y4eOHBIX MpoeKkTOB 0 reomerpuu 10-11 kiace

['eomeTrpuueckoe omnpeaenenue kKoddduimeHTa KoMpOPTHOCTH KHUIIbSI
['eoMeTpus B caJ0BO-IIapKOBOM U JIaHIA()THOM CTPOUTEIHCTBE"
['eomeTpuyeckue GopMbl B IPUPOIE

[locTpoenue ceyeHnii MHOTOTPaHHUKOB

30JI0TOE CEYEHUE U €T0 IPUMEHEHUE

Meton koopauHaT B mpocTpaHcTBe. lIpumeHeHue MeTrojga KOOpAMHAT IS
pelieHus 3a71a4 B TPEXMEPHOM MIPOCTPAHCTBE.

'eomeTpuueckue wuO3MKU. M3ydyeHHE W CO3J4AHHUE ONTUYECKUX WIUIIO3UM,
OCHOBAHHBIX Ha FT€OMETPUYECKUX MPUHLIUIIAX.
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10 KVIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne HanmeHnoBaHue pa3jieioB U TeM (uudpossbie)
n/n NPOrpamMMblI Bcero Kontpossuet TpaxTiiecikue o0pa3oBaTe/bHbIE
e padoThl padoThI pecypesr
1 Beenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue npsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb MPSAMBIX U IIJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHzlmiynﬂpHOCTb IPSIMBIX U )5
IUIOCKOCTEM B MPOCTPAHCTBE
VYTIIBl ¥ paccTosSHUA 16 1
MHororpanHuKu 7 1
BekTopsl B IpocTpaHCTBE 12
g HOBTOPGHI/IG, o0o0111eHue U cucTeMaTH3anus 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC
KosamnvecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM (un¢posbie)
Ne m/n NPOrpamMMsbl Bcero KontpoarHnt TpaxTiieckue o0pa3oBaTebHbIC
e padoThbI padoTbI pecypenr
1 AHanuTHyecKas reoMeTpus 15 1
) [ToBTOpEHwMeE, 0606meHI:Ie u 15 1
CUCTeMAaTHU3aIHs 3HAHUIA
O0bEéM MHOTOTpaHHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaay moBEpXHOCTH U OO0BEMBI 9 |
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEeHwUe, o606meHPvIe u 14 )
CUCTeMaTH3aIl¥sl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

16

Ne
n/
n

Tema ypoxka

KoanuyecTBO 4acoB

Bcer KonTpoabhbie
0 padoThbI

IIpakTnueckune
padoThI

DJieKTpoHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

OcHoBHbI€ TpaBUiIa U300paKeHUs Ha
PHCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

https://m.edsoo.ru/FOMGVRWHE

[lonsTHA cTepeoMeTpUn: TOUKA, IIpsIMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBUJia U300pakKeHUs Ha PUCYHKE
IIJIOCKOCTH, MapalJICIIbHBIX IPAMBIX
(OTpe3KoB), cepeIMHBI OTPE3Ka

https://m.edsoo.ru/SECB310PZ

[TonsiTus: nmepecekarouuecs mIOCKOCTH,
nepeceKaromyecs npsmas ¥ miocKocThb;
MOJIyIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

[TonsTHS: epeceKarouecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 miIocKocCTh;
MIOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHUKH, H300paKCHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOMUX O0OHEKTOB

https://m.edsoo.ru/88UACES2Y

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEICTBHS U3 HUX

https://m.edsoo.ru/IDKRA603N



https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/F9MGVRWHE
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AXCHOMEI CTCPCOMETPUHU U IICPBLIC
CICACTBHIA U3 HUX

https://m.edsoo.ru/ZIP3R7L0Q2

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
cienctBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS TPSIMBIX U TIOCKOCTEH

https://m.edsoo.ru/AQXIXEDYR

10

N300paxenue ceueHnit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE IIPOXOAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MTOJIyYEHHBIX MJIOCKOCTEM.
PackpaivBanye mocTpoOeHHbBIX CEYEHUN
pa3HbIMH LIBETaMU

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

11

N300pakeHne ceueHuil mupaMuapl, Kyoa u
MIPU3MBI, KOTOPBIE POXOISAT Yepe3 X
pé6pa. N3o0OpaxkeHune nepeceueHus
MTOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanre OCTPOCHHBIX CEYCHHUN
pa3HBIMU LIBETaMHU

https://m.edsoo.ru/XT1VCSWB2

12

N300pakeHne ceueHuit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanre OCTPOCHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

https://m.eds00.ru/OSLAY6GMF

13

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamBanre IOCTPOCHHBIX CEUYCHHUI

https://m.edsoo.rt/EKWHLAWS&4



https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/ZIP3R7LQ2
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Pa3sHbIMH IBCTAMUA

14

Merton cnesoB AJist MOCTPOSHUS CeUSHUN

https://m.edsoo0.ru/1JOON3100

15

Meton ciie1oB U1l IOCTPOEHUS CEUEHUH.

CaoiicTBa niepece4eHnil MpsIMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

Metoz ciie10B U1l IOCTPOEHUS CEUEHUM.

CBolicTBa niepecedeHni MpsIMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

ITocTpoeHue ceuenuii B mupamue, Kyoe
1o TpéM ToukaMm Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIAr0B
IIOCTPOEHHUS

https://m.edsoo.ru/HFW637QDR

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEW U 3aMKCh 111aroB
MOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoeHue ceueHunii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEW U 3aMKCh 111aroB
MIOCTPOEHUS

https://m.edsoo.ru/JIAQJNZCX

20

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEePTEKEH U 3aMKCh 111aroB
MTOCTPOEHUS

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpenue mianumerpun: Teopema o
MIPOMOPLUUOHANIBHBIX 0Tpe3kax. [logobue
TPEYTOJIbHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

HOBTOpCHI/Ie MJIAaHUMCTPHHU: TeopeMa

https://m.edsoo.ru/TP9F3DVV1



https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/1JO0N310O
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Memnemnasa. PacueTsl B ceueHUaX Ha
BBIHOCHBIX 4YepTexkax. MicTopus pa3BUTHS
IJIJAHUMETPUHU U CTEPEOMETPUH

23

Kontponbnas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLEQ9SZ1

24

B3anMHOe pacnionoxeHue npsMbIx B
npoctpancTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haky cKkpemuBaromuxcs
IIpsAMBIX. HapannenLHme IpsAMBIC B
MIPOCTPAHCTBE

https://m.edsoo.rv/TYO9QBHKY

25

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMON MapalieIbHOM
JAHHOUW MPAMOM, MPOXOASIIEN Yepe3
TOYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
JaHHOM npsaAMoi. Jlemma o nepeceueHun
nmapalyICJIbHBIX MPAMBIX IINIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapamiensHOCTB Tpex npsMbIX. Teopema o
TpEX MapasuieabHbIX NpsAMBIX. Teopema o
CKPEILMBAIOIIUXCS PSAMBIX

https://m.edsoo.ru/TRPMZB3IMZ

27

[TapanienbHOe NIPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NapaAJIIEIBLHOTO
MPOEKTHpOBaHuUs. M300paxeHne pa3HbIxX
¢buryp B napasienbHON MPOCKINN

https://m.eds00.ru/03GR5OWZV

28

entpanbHas npoeKknusa. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXKIy NPSMBIMU

https://m.edsoo.ru/Z5FPA6SHI

29

33,[[8.‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICO0OBAHUC, CBA3aHHBIC C

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



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/EBLE09SZ1

20

PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD NIPSAMOMN U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3Hak
NIapAJUIEIHOCTH IIPSIMON U TUIOCKOCTH.
CaoiicTBa mapajuieIbHOCTH NPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuueckue 3a7aun Ha BBIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

https://m.edso00.ru/2DD9X2MQ3

32

[TocTpoenue ceueHust, MPOXOIAILIETO YEPE3
JTAHHYIO TIPSMYIO Ha YEPTEKE U
MapajyIeAbHOTO IPYTron npsmoil. Pacuér
OTHOILICHUH

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

33

[TapamienpHas NpoeKL s, IPUMEHEHUE
JUTSL TIOCTPOCHHS CEUCHHM Ky0a u
napauienenunena. Ceoncraa
napajuieNienune/1a u Ipu3Mbl

https://m.eds00.ru/930T7FLSK

34

[TapamnensHbie ockoctu. IIpusnaku
[apaJuIEIbHOCTH BYX IUIOCKOCTEU

https://m.edsoo.ru/QFUJAHV &8

35

Teopema o napajeabHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, TPOXOASIIEH
4yepe3 TOUKY, He IPUHAIJIEKAILYI0 TaHHOU
IUIOCKOCTH U CIIEACTBUA U3 HEE

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

36

CaoiicTBa napajuiebHbIX MJIOCKOCTEH: O
MapasyIeIbHOCTH MPSAMBIX NTEPECECUCHUS
MpY MEPECEUCHUH ABYX MapajlieIbHbIX
IUIOCKOCTEMN TPEThEH

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



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/N18CU003L
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37

CBoiicTBa mapajuIeNIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapasiedbHbIX MPSMBIX,
3aKIIIOUEHHBIX MEX]Ty MapajieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUSHUH MPSIMOI C
JBYMsI ITapaJUIeIbHBIMU MIOCKOCTSAMHU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTopenue: Teopema I[udaropa na
IJIOCKOCTH

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

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a 1 MPsIMOYTOIHLHOTO
napajuielIenuIe1a

https://m.edsoo.ru/HYNIQ785Q

41

Brruncnenue yiMH OTpe3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuieenuIe e

https://m.edsoo.ru/FZBZVPOEC

42

[leprieHAUKYISAPHOCTH NPSIMOK U
iockocty. [IpusHak
NEPIEHIUKYJISIPHOCTH IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/ISFSHOGG3

43

[leprieHAMKYIAPHOCTD MPSIMOI 1
wiockocTH. [Ipu3nak
MEPIEeHIUKYISIPHOCTH TIPSIMON U
MIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema o CyleCTBOBAHUU U
€IMHCTBEHHOCTHU MPAMOM, NPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MePIEHANKYIISIPHON K INTIOCKOCTH

https://m.edsoo.ru/WE3MTS4E5

45

[ImockocTH U epreHINKYIIPHbIE UM
MIPSIMBIE B MHOTOI'PaHHHUKAX

https://m.edso0o0.ru/OKTGKHNSI

46

IInockoctu u NEPpNCHAUKYJISIPHBIC UM

https://m.edsoo.ru/S1VOAWIW3



https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/QLA4PYRAT
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IpsAMBIC B MHOT'OI'pPaHHHUKAX

47

[lepneHuKyIsp U HAKJIOHHASA.

[TocTpoeHne nepneHauKyIsIpa U3 TOYKU HA

MPSIMYIO

https://m.edsoo.ru/KIP9L.4ZCX

48

[lepneHuKyIsp U HAKJIOHHASA.

[TocTpoenue nepneHauKyIsipa U3 TOUKU HA

MIPSAMYIO

https://m.edsoo.ru/2IIUD45PR

49

TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
(mpsiMast u oOpatHas)

https://m.edsoo.ru/CNEI1PAIUS

50

Teopema o TpEX nepneHIUKyIApax
(mpsimast 1 oOpaTHast)

https://m.edsoo.ru/IPCG564WN

51

YToa Mexay CKpeIrBarOIIMHUCS
MIPSIMBIMU

https://m.edsoo.ru/K4EHQ3E9E

52

[Touck neprneHIuKyIApHBIX TPSIMBIX C
MTOMOIIBIO TIEPIICHIUKYJIIPHBIX
IUIOCKOCTEN

https://m.edsoo.ru/EBY VPSMSI

53

OproroHanbHOE NPOEKTUPOBAHHE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceueHmit Kyoa, IpU3MBI,
MIPaBUJIILHON ITUPAMU/IBI C IOMOIIBIO
OPTOTOHAJILHOU MPOEKIIUH

https://m.edsoo.ru/F5ZMOA1AE

55

[ToctpoeHue ceuenuii Kyoa, IpU3MBlI,
MPaBUIBHOM MUPAMUIBI C TOMOIIBIO
OpPTOTOHAJILHOU MPOEKINH

https://m.edsoo.ru/TS0FUDOQOJ

56

CuMMeTpHsi B IPOCTPAHCTBE
OTHOCHUTEINBHO MIockocTu. [lnockoctu
CUMMETPHUI B MHOTOTPaHHUKAX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOU U

https://m.edsoo.ru/L9E703U3V



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/KIP9L4ZCX
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INIOCKOCTHU KaK CJICACTBUC CUMMETPUU

58

[IpaBunbHBIE MHOTOTPaHHUKU. Pacdér
pacCTOSTHUM OT TOYKH J0 MIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBuiIBHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU 1O INIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

CriocoObl OMyCTUTh NEPIEHANKYIISPHI:
CUMMETpHUS, CABUT TOYKHU I10
NapajuIeIbHON NPAMOU

https://m.edsoo.ru/DHFUCBWO6

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

https://m.edsoo0.ru/9OANVFE9E

62

Kontpoinbnas padota "B3anmuoe
pacmojoKeHue MPSMBIX U MIIOCKOCTEN B
npocTtpaHcTae"

https://m.edsoo.ru/JWSUZNNS8J

63

[ToBTOpEHME: yroa MexXay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: yroym Mexay
CKpCHIUBAIOIIUMUCS IIPSAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/ WBREU9US7

65

FCOMeTpI/I‘-IGCKI/IC METOABI BIYUCICHUA
yriia MCXKIy NpsAMbIMU B MHOT'OI'PpaHHUKAX

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

66

JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

https://m.edsoo.ru/SH4CYFABO

67

[lepnieH UKy IsIpHBIE MJIOCKOCTH.
CBoiicTBa B3aMMHO MEPHEHIUKYISIPHBIX
IJIOCKOCTEN

https://m.edsoo.ru/F1IHM69NVD



https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/Z9E166HHZ
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68

[Ipu3Hak neprneHIuKyIsspHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTeM
MEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

https://m.edsoo.ru/FY5STMQ43F

69

[IpsiMoyTONMBHBIN MapauieNenume; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajuieNenumnena

https://m.eds0o0.ru/K99DBNDAW

70

Teopema o0 AraroHaIy MPSIMOYTOIBLHOTO
napajuieJienunesa u CIeCTBUE U3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuuecKkue U MpUKIaIHbIE
3aJla4d, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

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

72

IloBTOpEHME: CKPELMBAIOLIUECS MIPSIMBIE,
napasiesIbHble TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

https://m.edsoo.ru/TL947D6WK

73

Hapa napaJisiCJIbHBIX IUIOCKOCTEM Ha
CKPCHIMBAOIIHNXCA IPAMBIX, PACCTOAHUC
MCXKAY CKPCIIHUBAOIIUMHUCA TPSAMBIMUA B
MPOCTBIX CUTyalUAX

https://m.edsoo.ru/YFWZTQREN

74

PaccrosiHue oT TOUKH 70 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOfI J0 IINIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brrunciienue paccTosSHUN MEXITY
CKPEIHBAIOIINMUCS IPSIMBIMU C
MTOMOMUIBIO EPIIEHIUKYISIPHON MIIOCKOCTH

https://m.edsoo.ru/SWOVIIHMD

76

TpéxrpaHHblil yroi, HepaBeHCTBa IS
TpexrpanHbix yrioB. Teopema [Iudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTO yIJIa

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



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/FY5TMQ43F
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DneMeHTHI cheprudecKoil FTeOMETPHH:

77 1 https://m.edsoo.ru/HMVTV74CP
reo/ie3nYecKue JINHUU Ha 3eMIIe
KonrponsHas padora "Y

78 p " pabor Tt 1 https://m.edsoo.ru/IRTWZ59YU
paccTostHus
CucreMmaruzanus 3HaHui "MHOTrOrpaHHUK

79 . " P 1 https:/m.edsoo.ru/VC3UOAK3B
U €ro JJIEMEHTEHI
[upamupna. Bunsl nupamua. [IpaBunsHas

80 1 https://m.edsoo.ru/J3R0247E0
nvpamuja
IIpusma. IIpssmast 1 HaKJIOHHAS IIPU3MBL.

81 P p p 1 https://m.edsoo.ru/JINDHOOSEQ
[IpaBunbHas mpu3ma
IIpssmoit mapanenemnumne

82 P P . o 1 https://m.edsoo.ru/L8803LZGS
MIPSIMOYTOJIBHBIN TTapajuieenumne, Kyo
Brimykisie MEHOTOrpaHHUKH. TeopeMa

&3 ¥ y p P 1 https://m.edsoo.ru/B4TOMDU 1D
Ditnepa
Brinykiibie MHOTOTpanHuku. Teopema

84 Oiinepa. [IpaBunpHble U NOTYNIpaBUIIbHbBIE 1 https://m.edso0.rt/QOMX9GA1S
MHOTOTPaHHUKH

85 Konrponsnas padora "MHororpaHHUKH" 1 https://m.edsoo.ru/3N52B3TEM
ITousTre BekTOpa HA INIOCKOCTH U B

86 p 1 https://m.edsoo.ru/LRBSE3B09
MIPOCTPAHCTBE

87 CymMmma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XT1.8

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

89 [IpaBuio mapasenenumena 1 https://m.edsoo.ru/XS6ANTLA2

90 YMHOXEHUE BEKTOpa Ha YKUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxxenune BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJHOMI 1 https://m.eds00.ru/U760IDCTG

IINTIOCKOCTH



https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/HMVTV74CP
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92 CkansipHoe pou3BEJECHUE 1 https://m.edsoo.ru/JZ46VNC71
93 f;::i;zf{ijzeyrﬂa MOIILY BEKTOpaMH B 1 https://m.edsoo.ru/IUSI196UQP
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMU 1 https://m.edsoo.ru/FIXV79T8B
95 IIpocreiimme 3a1a4u ¢ BEKTOpaMHU 1 https://m.edsoo.ru/JCWURNGO1
96 [Ipocreiimne 3a7a4u ¢ BEKTOpaMu 1 https://m.edsoo.rt/BEHWOELKS
97 [Ipocreiimme 3a1a4n ¢ BEKTOpaMHU 1 https://m.edsoo.ru/P3WEWZZSY
98 Bcepoccuiickas nmpoBepouHas pabota 1 https://m.edsoo.rus/ECRMXSNM3
(MroroBas koHTposbHas padboTa
99 O06001IeH e U cucTeMaTu3alus 3HaHu! 1 https://m.edsoo.ru/XXBTFPSWL
100 O0001IeHEe ¥ cucTeMaTh3alus 3HaHUi 1 https://m.edsoo.ru/SFGPDWNKO
101 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1 https://m.eds00.1u/X3ZG8A6S0
102 O06o001eHre U cucTeMaTU3aIs 3HaHUA 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/JZ46VNC71
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11 KJIACC
KosmuecTBo yacos
Ne DJIeKTPOHHBIEe HM(POBbIE
Tema ypoka Kontpoasbnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTeIbHbIE PECYPChI
padoThI padoThbI
[ToBTopenue Tems "Koo a eKTopa
1 PTOPEINE TEMBI "ROOPAHATHL BEXTOP | https://m.edsoo.r/ WERSDSI4U

Ha TJIOCKOCTH U B MPOCTPAHCTBE"

IToBTOpenue temsl "CkansipHoe

2 " 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BEJICHUE BEKTOPOB
[ToBTOpenue Temsl "BrluncieHue yria

3 p y" 1 https://m.edsoo.1u/55KY41LVG
MEXy BEKTOpPAMH B IIPOCTPAHCTBE
IToBTOpenue TeMul "YpaBHEHNE IPIMON

4 p _ p | p ’ 1 https://m.edsoo.rui/U20HPUS6 W
MPOXOJIAIIEH uepe3 ABE TOUKU
VYpaBHEHNE INIOCKOC opMa

5 PABHEHHUE MIIOCKOCTH, HOpMAIE, 1 https://m.edsoo.ru/VYIHSTERW
YpaBHEHUE IJIOCKOCTH B OTPE3KaX
YpaBHEHHE IIJIOCKOCTH, HOPMAIb,

6 P p 1 https://m.edso00.1u/5419I0WGX
ypaBHEHHUE TIIOCKOCTH B OTpE3Kax

7 BekropHoe nmpousBeneHue 1 https://m.eds00.ru/NTYOG2APM
JInHeliHBIE HEPpAaBEHCTBA, JUHEIHOE

8 p ’ 1 https://m.edsoo.ru/54EQ7JQS8E
MIpOorpaMMHUpOBaHUE
JInHeliHbIe HEpABEHCTBA, JIUHESHHOE

9 p ’ 1 https://m.edsoo.ru/VPKWBB4AA
MPOrpaMMHUPOBAHHE
AHanmuTHYeCcKe METOIBI pacuéra yria

10 ABLP y 1 https://m.edsoo.ru/KHJ20M3PV
MEXIy MPSMBIMA B MHOTOTPaHHUKAX
AHanuTrnyecKkre METOABI pacuéra yriia

11 ABLD y 1 https://m.edsoo.ru/DDXUUAIAS
MEXy IJIOCKOCTSIMHA B MHOTOTpaHHUKAX
dopmyiia pacCTOIHUA OT TOYKH 10

12 pMYyJTa p a 1 https://m.eds00.ru/SG451UUG1

IIJIOCKOCTHU B KOOpAHUHATAX



https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/WERSDSI4U
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HaXO}KI[eHI/Ie paCCTOHHI/Iﬁ OT TOYKH OO0

13 https://m.edsoo.ru/8V2N4X1L3
TJIOCKOCTH B KyOe
Haxosxnenne paccTOSHUN OT TOYKH 10

14 a p N g https://m.edsoo.ru/UZ15UU37F
IJIOCKOCTH B TPaBWJIBHOW MUpaMu/Ie
Kourponrnas pabora "AHanuTudyeckas

15 p " p https://m.edsoo.ru/SNGI1GHFM
reOMEeTpHs
Cedenyss MHOTOT'PAaHHUKOB: CTaHIapTHHIE

16 p Aap https://m.eds00.1u/219603NHQ
MHOTOIPAaHHUKHU

17 CeueHnss MHOTOTPaHHUKOB: METOJ] CJIEJIOB https://m.edsoo.ru/52XG0O2J5B
CedeHust MHOTOTPAHHUKOB: CTaHIapTHBIE

18 IUIOCKOCTH, TIEPECEUEHUS NMPSIMBIX U https://m.edsoo.ru/CUP7TCPXQ
IUIOCKOCTEH
[NapaiuienpHble IPSIMBIE U IIIOCKOCTH:

19 p p https://m.edsoo.ru/MM69IMKRDP
napajuieIbHbIC CEUCHUS
ITapaiienbHbIE IPSIMBIE U TIIIOCKOCTH:

20 p . pv https://m.edsoo.ru/O71ROIJFI
pacy€T OTHOIICHUI
[TapannensHble NpAMbIE U IIOCKOCTH:

21 YIJIBI MEXKY CKPELIUBAIOIIUMHUCS https://m.edsoo.ru/26EPTM74A
MPSIMBIMU
[lepnenaukynsipHbIE TIPSIMBIE U
INIOCKOCTH: CTaHapTHBIE ITaphl

22 Aap p . https://m.edsoo0.ru/YQUVT6VZX
NEePHEHANKYISIPHBIX MIIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOI'PAHHUKOB
[TepieHaAMKYSIpHBIE TIPSIMbBIC U

23 IJIOCKOCTH: TEOpEMa O Tpex https://m.edsoo.ru/HQIN20OZJP
MEepPHEHANKYISIPax

24 ITepreHANKYISPHbIC MPSMbIC H https://m.edso0.r/OWFAQ1A9J



https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8V2N4X1L3
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IIJIIOCKOCTH: BBIYHCIICHUA OJIMH B
MHOT'OI'paHHHUKax

25

HOBTOpeHI/IeI mIomaan MHOT'OYTrOJIbHUKOB,
dbopMyIIBI 1715 TUTOIIACH, COOOpaKEeHUS
mogoous

https://m.edsoo.ru/FDRZ0O9G4X

26

HOBTOpeHI/IeZ rmiaomaad MHOTOYT'OJIbHUKOB,
bopMyITBI 715 TUTOIIACH, COOOpaXKeHUS
og00ust

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

27

HOBTOPCHI/IC: rjaomaad MHOTOYT'OJIbHUKOB,
(bopMyIIBI TS TUTOMIAACH, COOOpaKEHUS
nojo0ust

https://m.edsoo.ru/HWHVFNLOO

28

[Tnomaau ceueHuit MHOTOrpaHHUKOB:
IUIOINAAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpakeHUs 1M0A00us

https://m.edsoo.ru/X2HRM9HD4

29

[Tnomaau ceyeHuit MHOTOTPaHHUKOB:
TUTIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHHsI MOA00HS

https://m.edsoo.ru/8H4ELYIN6

30

Kontposnbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

https://m.edsoo.ru/SSUWIWWV1

31

O06béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

https://m.edso0.ru/6UXGOORC9

32

3amaun 00 yaBOCHUH Ky0Oa, O KBaJpaType
Ky0a; 0 TPUCEKIINH yTJia

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMeTpuyecKre 3aJauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJienenumneaa

https://m.edso0o0.ru/0DR6H6TQS



https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/FDRZO9G4X
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HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BhEMA TPSIMOYTOJILHOTO https://m.edsoo.ru/OSHTIOTI1G
napajuiejenumneaa

35 O0BEM TIPSIMON MPU3MBI https://m.edsoo.ru/8AILIYHYJ
CrepeoMeTpHUUECKHUE 3a0a4U, CBSI3aHHEBIE C

36 p p . A . https://m.edsoo.ru/1D8HV54A9
BBIYUCIICHHUEM 00BEMOB TIPSIMOM MPU3MBI
[Ipukitagaelie 3a0a49d, CBI3aHHBIE C

37 p . A IE https://m.edsoo.1u/QIY C4F8IU
00BEMOM MPSAMON TPU3MBI
Brrunciaenne 005EMOB TEJI ¢ IIOMOIIBIO

38 omnpenenéuHoro uHrerpana. OobEm https://m.edsoo.ru/ONS85060H
HAKJIOHHOM MPU3MBI
Brrunciaenne 005EMOB TEJI ¢ ITOMOIILIO

39 onpenenéHHoro uHaTerpanga. Oobém https://m.edsoo.ru/2CJLCMKS8N
MpaMuU bl
dopMmyia 00béMa mupamMuabl. OTHOIIIEHUE

40 pMY p a https://m.edsoo.ru/AL3PODCI9E
00bEMOB MUPaMHU/T C OOIITUM yTIIOM
dopmyna o0béMa mupaMuabl. OTHOILIEHHE

41 pMY paMia https://m.eds00.r/3GOOAJRNY
00bEMOB MUPaAMHU/T C OOIITUM yTIIOM
CrepeoMeTpHUUECKHUE 3aa4U1, CBI3aHHEIC C

42 p p . A https://m.edsoo.ru/7TRERHWO7
00BbEMaMU HAKJIOHHOM MTPU3MBI
CrepeoMeTpHUU€eCKUE 3a1a4l, CBI3aHHEIC C

43 PEOMEIP A https://m.edso0.ru/SF480DTS6
00BEMamMu mUpaMUIbI
[Tpuknagaeie 3agaun 1mo Teme "OO0BbEMBI

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOM https://m.eds00.ru/9SF6OYYVX
MIPU3MBI
IIpuxiagaeie 3agaun 1Mo Teme "OOBEMEBI

45 p a a https://m.edsoo.ru/Z4MZ27RMY

Ten", CBsI3aHHBIE C 00BEMOM TUPAMUIBI



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/0SHTIOT1G
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[Tpumenenue 06bEMOB. BeruncieHue

46 https://m.edsoo0.ru/I39CX0O3CP
PacCTOSHUS 70 TNIOCKOCTH
Kourponsaas padora "O0ném

47 p p " https://m.edsoo.ru/XNWZSSJ7P
MHOTOTPaHHUKA
Hunusagpuueckas TOBEPXHOCTD,

48 00pa3yronme MUIMHIPHIECKOM https://m.edsoo.ru/7DHKEHEG6
MMOBEPXHOCTH

nuHaap. [paMon KpyroBou MUJIUHID.

49 1 Ap- 1P Py H AP https://m.edsoo.ru/MAVW4KY55
[Tmomaar MOBEPXHOCTU LMIIMH/IPA
Konunueckast moBEpXHOCTH, 00Opa3yIOIIe

50 . p pasyrom https://m.edsoo.ru/PVRE7THQ6Y
KOHUYECKOU noBepxHocTu. Konyc
CeueHue KOHYyCa IIOCKOCTBIO

51 ?,] ’ https://m.edsoo.ru/EOVSHALSL
napasieIbHOM MJI0OCKOCTH OCHOBAHUS
VceuéHubI KOHYC. M300pakeHne KOHYCOB

52 . y P y https://m.edsoo.ru/9VKWVDCTE
1 YCEYEHHBIX KOHYCOB
ITnomaae GOKOBOU ITOBEPXHOCTH U ITOJIHOM

53 e p https://m.edsoo.rut/AWKB9E4NE
MMOBEPXHOCTU KOHYyCa
ITnomans GOKOBOU ITOBEPXHOCTH U ITOJIHOM

54 tad p https://m.edsoo.ru/9NF4UE3K]J
MOBEPXHOCTU KOHYyCa
CrepeomeTpHuuecKkue 3a1a4i Ha

55 JI0Ka3aTeJIbCTBO U BBIYMCIICHUE, https://m.edsoo.ru/QZVHSEXIL9
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyCca
CrepeomeTpuuecKue 3aa4u Ha

56 JI0Ka3aTeJIbCTBO U BEIUMCIICHUE, https://m.edsoo.ru/AKF6PW62W
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyCca
ITpuknamable 3aa9M, CBSI3aHHBIE C

57 p a a https://m.edsoo.ru/3429ZLHTS5

HUIXMHAPOM



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/I39CXO3CP
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58

[Tpuknagabie 3a1a9n, CBSI3aHHBIE C
ATUHAPOM

https://m.edsoo.ru/ZY 6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[Tepecedenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. B 1 n300pakeHue mapa

https://m.edsoo.ru/JFENB5ZS0

61

[Tepeceuenue cheps! u mapa ¢
mwiockocTeio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By 1 n3o0paskeHue mapa

https://m.eds00.ru/M6WK9K950

62

VYpaBuenue coepsl. [Tnomans chepsr u eé
qacTen

https://m.eds00.ru/U8G24BO8H

63

CummMmertpust cepsl 1 mapa

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

64

CrepeomeTpruecKue 3a1a4u Ha
JIOKA3aTeIbCTBO Y BBIYUCIICHNE,
CBsI3aHHBIE CO CPepoli U MapoM,
MOCTPOCHUEM MX CEUSHHH TUIOCKOCTHIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpruecKkue 3a1a4u Ha
JIOKA3aTeIbCTBO U BBIYUCIICHNE,
CBsI3aHHBIE CO CPepold U MapoM,
MOCTPOCHUEM MX CEUEHHI TUIOCKOCTHIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknaaHbie 3a7a4u, CBSI3aHHBIC CO
cdepoii u mapom

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

67

[ToBTOpEHHE: OKPY>KHOCTH HA TUIOCKOCTH,
BBIUHUCJICHUSA B Opr)KHOCTI/I, CTaH,Z[apTHLIe
moa00ust

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

68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUS U
MHOT'OT'PaHHUKOB

https://m.edsoo.ru/LE7933LXX



https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/ZY6ENPVKD
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69

3agaum o Teme ""Tena u MOBEpXHOCTH
BpaieHus"

https://m.edsoo.ru/PHHLCG54E

70

3agaum o Teme ""Tena u MOBEpXHOCTH
BpaieHus"

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

71

Kontponbhas padota "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edso0.ru/33W222M63

72

O6wém nuunaapa. Teopema 06 00bEMeE
mpAMOro muJiInHApa

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

73

Brruucnenne 00bEMOB Tel € MOMOILBIO
omnpenenénHoro uHrerpana. O0bEM KoHyca

https://m.edsoo.ru/ACTOMFMVF

74

[Tmomaay 6OKOBOM M OJIHOM
MMOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeoMeTpuyecKue 3ajauu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYyCa

https://m.edso00.ru/709VJYPSC

76

[Tpuxnanaeie 3anaun 1Mo Teme "OOBEMBI 1
TJIOIIAIU TTIOBEPXHOCTEH Te"

https://m.edsoo.ru/QXEA9GPVB

77

O06BEéM mapa 1 IapoBOro CEKTopa.
Teopema 06 06béme mapa. [Inomans
cdepsl. CTepeoMeTpHUeCKHE 33/1a4H,
CBSI3aHHBIC C BHIYMCIIEHUEM 00BEMOB
Iapa, apoBOro CETMEHTA U IIapOBOTO
CeKTopa

https://m.edsoo.ru/VV60ONBVZX

78

[Tpuxnanueie 3anaun 1o Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM Iapa u
wiomaabio chepbl. COOTHOMIECHHUS MEXTY
TUTOMIA/ISIMU TTOBEPXHOCTEH U 00bEMaMHU
MOTOOHBIX TEJ

https://m.edsoo.ru/EZHIGRUE]J



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/PHHLCG54E
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79

[TonoGHBIC TENa B TPOCTPAHCTBE.
N3menenne o0bEMa rpu moo00uu.
CrepeoMeTpHUeCKHE 3a]]a4H, CBSI3aHHBIE C
BBIYHMCJIECHHEM 00BEMOB TEI U IIOIIAAEH
MMOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

Kontponbnas padora "Ilnomann
MOBEPXHOCTH M 00BEMBI KPYTJIIBIX TN

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

81

JBuxenus npoctpancTsa. OToOpaskeHusl.
JBmwxeHus u paBeHCcTBO (puryp. O0mme
CBOMCTBA IBWKECHUH

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

82

Bupl nBukeHuid: napaJuieabHbINA IEPEHOC,
LECHTPAJIbHAsI CHMMETPUS, 3€pKajbHas
CHUMMETpHUS, IOBOPOT BOKPYT MPSIMOU

https://m.edsoo0.ru/ZSUA77TNTX

83

[TpeobpaszoBanus nmomodus. [Ipsmas u
cepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

FGOMeTpI/I‘{eCKI/Ie 3a1a4v Ha IPUMCHCHUC
JBHXXCHUA

https://m.edsoo.ru/KFDHOMGKZ

85

KoHntponbhas padota "BekTopsl B
npocTpaHcTBe"

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

86

O6o06matomee moBTopenue 11 moHsaTHii u
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTn3alus 3HaHU:
"[TapainienbHOCTh MPSIMBIX U MNIOCKOCTEHN B
npocTpaHcTBe"

https://m.edsoo.ru/1IHVB2NZH9

87

O6o06matomiee nmoropenue 11 mousaTuii u
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucTeMarusanus 3HaHui: "BeKkTopsl B
npocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJ0



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/H24I88MKQ
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88

O6o06matomee moBTopeHue 11 moHsTHA 1
MEeTOJI0B Kypca reometpur 10—11 knaccos,
cucTeMaru3alus 3HaHuii: "BeKTopbl B
npoctpaHcTae"”

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

89

O6o06matomee moBropenue 11 moHaTHii u
MEeTOJI0B Kypca reometpurt 10—11 knaccos,
cucTeMaTu3anys 3Hanuii: "Oo0beM
MHOTOTpaHHUKA"

https://m.edsoo.ru/B85S7VDTC

90

O6o06matomee moBTopenue 11 moHsTHii u
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzarus 3Hanuii: "O0bem
MHOTOTpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

O6o6maromiee nopropenue 11 nousituii u
MeToJ10B Kypca reometpun 10—11 kmnaccos,
cuctemarusanus 3Hanuit: "[Inomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o6maromee moBropenue 11 moHATHH 1
MeToJ10B Kypca reomeTpun 10-11 kmnaccos,
cuctemarusanus 3HaHuit: "[Inomanu
MOBEPXHOCTU U 00BEMBI KPYIJIbIX TEN"

https://m.edsoo.ru/JG1DJ5S0NK

93

HToroBast KOHTpOJIbHAs paboTa

https://m.eds00.ru/GXZMP89GD

94

HToroBast KOHTpOJIbHas paboTa

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

95

[ToBTOpenme, 0600IIEHNE U
CUCTEMaTU3alus 3HaHUI

https://m.edsoo.ru/UI26CB4XL

96

Uctopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POoJib B PA3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOIOTHI

https://m.edsoo.ru/IESALO6BS5



https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/3NIJ0LN63
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97

Uctopus pa3BUTHS CTEpPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Ui

https://m.edsoo.ru/8ZKNMYF03

98

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKd U € POJIb B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edso0.ru/41 X3XKQOG

99

Wcropwust pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ POoJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

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

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

99



https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/8ZKNMYF03
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
MPOBEPsSIEMOT0
pe3yJjbTara

7

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrpaMMbl CpeIHero 001ero 00pazoBaHus

I'eomerpus

7.1

OHepI/IpOBaTL IMOHATHUAMU: TOYKA, IpsAMasd, IMJIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IPHU PELICHUU
Ir€OMETPUYECKUX 3a]1a4

7.3

OnepupoBaTh MOHATUAMH: MAPAJUIEIBHOCTh M MEPHEHAMKYISIPHOCTH
MPSIMBIX U IJIOCKOCTEN

7.4

KrnaccudunupoBaTe B3aMMHOE pacHojiOKEHUE MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUAMU: JBYTPaHHbINA yroJl, IPaHu JBYTPaHHOIO YIJIa,
pedpo ABYIpaHHOTO yria, JIMHEHHBIH Yrojl ABYTPaHHOIO yrIiia, rpagaycHas
Mepa JBYTPaHHOIO yria

7.6

OHCpHpOBaTB NOHATUSAMU:. MHOT'OI'paHHUK, BLIHYKJIBIP’I n HeBBIHyKJ'ILIﬁ
MHOTI'OIpaHHUK, 3JICMCHTEI MHOTI'OI'paHHUKA, HpaBI/IHBHBIﬁ MHOTI'OI'paHHUK

7.7

Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHMKOB (TMpaMuja, NpuU3Ma,
PSIMOYTOJIbHBIN Mapajuienenunen, Kyo)

7.8

KnaccupumupoBarb  MHOTOIpaHHHMKH, BbIOMpas  OCHOBaHMA  JJIs
KJ1accu(pUKaluu (BbITYKJIbIE U HEBBITYK/Ibl€ MHOTOTPaHHUKH, IPABUJIbHBIE
MHOT'OTPaHHMKH, IPSIMbIE ¥ HAKJIOHHBIE IPU3MBI, NapAJIIICJICIUIIEAb])

7.9

OnepupoBatb MTOHATUSMH: ceKymas IIJIOCKOCTB, ceyeHue
MHOI'OIPAHHUKOB

7.10

OOBACHATH MPUHIUIIBI TIOCTPOSHUS CEYEHUI MHOTOTPaHHUKOB, UCIIOJB3YS
METO/I CJIEJIOB

7.11

CTpOI/ITB CCUCHUA MHOI'OIpaHHUKOB MCTOJAOM CJICAOB, BBIIIOJIHATH
(BBIHOCHBIC) TUIOCKUE YSPTEKU U3 PHCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHH3Y

7.12

Pemrats 3ala41 Ha HaXO0XJACHUC I'COMCTPUUCCKUX BCIWYHH I10 06pa3uaM
Wik aJIroputMaM, HNPUMCHAA H3BCCTHBLIC AHAJIUTUYCCKUEC MCETOAbI IIPpU
peicH CTAaHAAPTHBIX MATEMATHYCCKUX 3aJa4 Ha  BBIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH 0 HpHMOﬁ, OT TOYKHIO
IIJIOCKOCTH, MCKAY CKPCIIUMBAIOINUMUCA MTPAMBIMUA

7.13

Pemrats 3ala41 Ha HaXO0XJICHUC IT'COMCTPUYCCKUX BCINYHH I10 06pa3uaM
Wik aJIropuTMaM, HNPUMCHAA H3BCCTHBLIC AHAIIUTHUYCCKUC MCETOABLI IIPpU
pPCIICHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3ajlad Ha BBIYHCIICHHUE YIJIOB
MCIKAY CKPCIOMBANOIUMMUCA IIPAMBIMH, MCKIOY HpHMOﬁ U IINIIOCKOCTBIO,
MCXKAY IJIOCKOCTAMHU, IBYT'PAHHBIX YIJIOB

7.14

Boruucnsate 00BEMBI M TUIOMIAAM TOBEPXHOCTEM MHOTOTPAaHHUKOB
(mpu3mMa, mupamMuaa) ¢ IpuMeHeHueM (Gopmy, BEIYUCISATH COOTHOIICHUS




38

MEXTY ILIOLIAISIMHA MMOBEPXHOCTEH, 00BéMamMu MOJOOHBIX
MHOTOIPAaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBATE W HUHTEPIPETUPOBATH HH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX T'EOMETPUYECKHX (QUrypax, NpPEACTABICHHYIO Ha
YepTEkKax U pUCYHKaX

7.17

[TpumensaTh reoMeTpudeckue (HakThl Uil PELICHUS CTEPEOMETPUUYECKHX
3ajad, MPEANOJaralluX HECKOJIBKO IIAaroB PpEIICHUs, €CIH YCIOBHUs
IIPUMEHEeHHUs 3aJJaHbl B IBHOH opme

7.18

HpI/IMeHHTL HpOCTCfIIHPIG IIPpOrpaMMHBIC  CPEACTBA U  SBJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a4

7.19

[IpuBOaUTE MpHUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U
JKU3HM, PACIIO3HABATH MPOSIBIICHUE 3A4KOHOB I'€OMETPUH B UCKYCCTBE

7.20

[TpuMeHATH MOTy4YeHHbIEC 3HAaHUS Ha MPAKTHKE: aHAJTU3UPOBATh peaslbHbIe
CUTyalluu U IPUMEHATh U3yUYEHHbIE OHITHS B IPOIECCE MOMCKA PEIICHUs
MaTeMaTH4eCKu  CHOPMYJIMPOBAHHOW  MpPOOJIEMBI,  MOAEIMPOBATH
peasibHble CUTYyallud Ha f3bIKE T'€OMETPUHU, HCCIIENA0BAaTh MOCTPOEHHbBIE
MOJIEH C UCIIOJIb30BAHUEM I'€OMETPUYECKHUX MOHATUHI U TEOPEM, armapara
anreOppl, pemaTrh MPaKTUUYECKHE 3aJlauM, CBSA3aHHBIE C HaXOXKJIEHUEM
TE€OMETPUUECKUX BEJIMUUH

11 KJIACC
Kona
NPoBeEPsIeMOro

pe3yjabTarta
6

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeiHero 001ero oopa3oBaHusi

I'eomerpus

6.1

OnepupoBarh MOHATUSMU: HWIHHIPHUYECKAs MOBEPXHOCTh, 00pa3yrolue
UATUHAPUYECKOW TMOBEPXHOCTH, UWIMHAP, KOHUYECKAsl TOBEPXHOCTD,
oOpa3yromue KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepuyeckas
TTOBEPXHOCTH

6.2

Pacrnio3HaBath Tena BpaeHus (IHIUHIDP, KOHYC, cepa u map)

6.3

OOBACHATE CHOCOOBI MMOJYUYCHUS TCJI BpalllCHUA

6.4

KiaccudumupoBars B3auMHOE pactiosiokeHHe chephl U TTIOCKOCTH

6.5

OnepupoBarh NOHATHSAMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CErMEHTA, IIAPOBOM CJIOW, OCHOBAHME IIAPOBOIO CIIOS, BHICOTA
LIAPOBOTO CJI0sI, HIAPOBOU CEKTOP

6.6

Beruucnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TEJI  BpAIICHUS,
TEOMETPUUYECKUX TEJl C MPUMEHEHHEM (hopmy

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIK B cdepy u
OIMCaHHBIN 0KOJIO cepsl, chepa, BNUCAHHAS] B MHOTOTPAHHUK WU TEJIO
BpalllCHUs

6.8

BBIYHCISATE COOTHOIICHUS MEXKIY TUIOMASIMU MOBEPXHOCTEH U 00hEMaMHU
MMOIOOHBIX TEN
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6.9

N3o0paxaTth u3ydaemble QUTYypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHHU3Y; CTPOHUTH CEUEHHUS Tej
BpallleHUs

6.11

W3BnekaTh, WHTEPIPETHPOBATH W TPEOOPa3OBBIBATE HH(POPMALHUIO O
IIPOCTPAHCTBEHHBIX T'COMETPUYECKUX (Urypax, NpeACTaBICHHYIO Ha
YEPTEKaxX U PUCYHKaX

6.12

[IpumensTh reomeTpuueckre (QakThl JUIsl PELICHHUS] CTEPEOMETPHUUECKHUX
3a/1a4, IPEANOoNaraloliviX HECKOJbKO IIAroB PELIEHUs, €CIU YCIOBUA
IPUMEHEHHS 33J1aHbI B SBHOH popme

6.13

OnepupoBath NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIHOJIHHTL I[eflCTBI/ISI CJIIOKCHUA BeKTOpOB, BBIYUTAHUA BCKTOpOB nu
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBSICHATH, KAaKUMH CBONCTBAMH OHH
o0mamaroT

6.15

HpI/IMCHHTL IIPAaBUJIO MTapaJuICJICIUIICAA IIPU CIIOKCHUN BEKTOPOB

6.16

OnepupoBaTh NOHATUAMU: ACKApTOBbl KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOp, MOAYJb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl  MeXAy BEKTOpaMH, CKaJsSIpHOE IPOU3BEACHHE  BEKTOPOB,
KOJJIMHEApHbIE U KOMILJIAaHAPHBIE BEKTOPbI

6.17

Haxomuts cymMmy BEKTOpOB U MPOM3BEIEHHE BEKTOpAa Ha YHUCIIO, YTroJl
MEXJy BEKTOpPaMHM, CKaJIIpHOE MPOU3BEICHHE, PacKiIalblBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTI> MJIOCKOCTh YPaBHCHHUEM B IIeKapTOBOﬁ CUCTCMEC KOOpAUHAT

6.19

Pemrats HpOCTGﬁIHHG rCOMCTPHUYCCKUC 3ala4i Ha IPUMCHCHUEC BECKTOPHO-
KOOPJAWHATHOI'O METOAA

6.20

Pematsn 3aJa4yyd Ha J0Ka3aTCIbCTBO MATCMAaTHYCCKHX OTHOILIIGHUH M
HaXO0XIACHUC I'COMECTPUUCCKHUX BCJIMYMUH I10 06pa3uaM WKW aJirOpuTMaM,
IIPUMCHAA HU3BCCTHBIC MCTOABI Ipu PECLICHUHA CTaHAAPTHBIX
MAaTCMATHUYCCKUX 3a1a4

6.21

[IpuMeHATH mpocTEWIIME MPOTrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEILIEHUN CTEPEOMETPUUECKHX 3a1a4

6.22

HpI/IBOI[I/ITB IMPUMCPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpoOAC "
JKM3HU, PACTIO3HABATE MMPOSABJICHUC 3AKOHOB 'COMCTPHUN B UCKYCCTBC

6.23

[IpuMeHsATh MOyYECHHBIE 3HAHUS HA MPAKTUKE: AaHAIM3UPOBATH PEAIbHbIE
CUTYalUH U IPUMEHSATh U3yUYECHHBIE IIOHATHUS B IIPOLECCE ITOMCKA PELLICHUS
MaTeMaTH4ecku  CcPOpMyIMpOBAHHONW  MPOOJIEMBI,  MOJEIMPOBATH
peallbHbIE CUTYyallMM Ha S3bIKE T'€OMETPHUM, UCCIENOBATh IMOCTPOEHHBIE
MOJIEJIU C UCTIOJb30BAHUEM I'€OMETPUUECKUX MOHATUI U TEOPEM, aIlliapara
anreOphl, pemaTh MPAKTUYECKHE 3aJladyM, CBS3aHHBIE C HAXOXKIECHUEM
F€OMETPUYECKUX BETUUNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kox
7

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

I'eomerpus

7.1

OcCHOBHBIE TIOHSTHUSI CTEpEeOMETpuUH. TodKa, TpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTrie 06 akcHOMATHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH
Y CJIEJCTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue ~ OpsIMBIX B MPOCTPAHCTBE:  IEpeceKaroImecs,
napajyieJbHble W CKpelluBarouuecs mnpsmble. [lapanienbHOCTh MOpPSAMBIX U
IUIOCKOCTE B  NPOCTPAaHCTBE: TMapajulejbHble TMpsSMble B  IPOCTPAHCTBE,
NapajyieIbHOCTh TPEX MPSAMBIX, MMAPAJUIETBHOCTh MPSAMONM U IJIOCKOCTH. YTIIBIC
COHaIIpaBJICHHBIMHU CTOpOHaMHu, yroa MeExay InpiaMbiIMU B IPOCTPAHCTBC.
[TapannenbHOCTh MJIOCKOCTEH: MapaieibHble IIOCKOCTH, CBOMCTBA MapalieIbHbIX
miockoctei. [Ipocreiinue npocTpaHCcTBEHHBIE GUTYPHI HA TFIOCKOCTH: TETPadip, KyoO,
napajuieJenunes, NoCTPOCHUE CEYECHUN

7.3

[lepneHAUKYASIPHOCTh NOPSIMOM W  IUIOCKOCTH: TMEPIEHIUKYJSPHbIE TMpsMbIE B
MMPOCTPAHCTBE, NPAMBIC MaPAJUICIIBHBIC U MEPIICHAUKYJIIAPHBIC K INIOCKOCTH, IIPU3HAK
NEePHEHANKYISIPHOCTH MPSMOM U TJIIOCKOCTH, TEOpEMa O MPAMON MEePIEeHIUKYIIPHOU
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJ MEKy MPSAMOMN U TUNIOCKOCTBIO, IBYTPAHHBIN
YIoJ1, TMHEHHBIN yros AByrpaHHoro yria. [leprneHiuKymsip 1 HaKJIOHHbIE: paCCTOSIHUE
OT TOYKH JIO TUIOCKOCTH, PACCTOSIHUAE OT MIPSIMOM JI0 TUTIOCKOCTH, MPOEKIHs (PUTypsI Ha
I0CKOCTh. [lepreHIuKyIIpHOCTD MIIOCKOCTEMN: TPU3HAK MEPIICHIUKYISIPHOCTH IBYX
miockoctel. Teopema o TpEx nepneHuKyIsipax

7.4

[TonssTE MHOrOrpaHHHMKAa, OCHOBHBIC DJIEMEHTBI MHOTOIPAHHMKA, BBINYKIBIC H
HEBBINYKJIbIE MHOIOI'DAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yronbHas
IpU3Ma, TpaHU U OCHOBAHMs INPHU3MBI, IpsMas U HAKIOHHAs IPU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTh NpU3Mbl. [lapannenenunes, npsiMOyTOJIbHBIN NapajieenuIe]
u ero csoicrsa. [Iupamuzaa: n-yroiapHas NupaMuia, FpaHd U OCHOBAHUE MTUPAMMIIBI,
OOKOBasi U IMOJIHAS TOBEPXHOCTh MUPAMUbI, IPAaBUIbHAS M yCEUEHHAs MUPaMUIA.
OnemMeHTsl Npu3Mbl M nUpamuiabl. [IpaBuabHBIE MHOTOTPaHHMKH: IIOHATHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, MpaBUIbHAs IIpU3Ma W IIpaBWIbHAs MHpPaMUAA,
IpaBUibHAs TPEyrosibHas MUpaMUIa U NPaBUIbHBIN TeTpa’ap, KyO. [IpencraBnenue
O IpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTa’Ap, NOAEKa’ap MU ukocadapyrue CeudeHus
IIPU3MBI U TUPAMHUBI

7.5

CumMMeTpHs B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBLHO TOUKH, MPSMOM, TIIOCKOCTH.
DNeMeHThl CHUMMETPUH B  THpaMUJaX, Napajulefielunenax, IMpaBHIbHBIX
MHOTOTpaHHHKaX

7.6

Brruncnenne 31eMEHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomanb
OOKOBOIl NOBEPXHOCTM U TOJHOW TOBEPXHOCTH NPSAMOM MPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsAMOI mpu3Msl. [1nomans 60koBoM
MOBEPXHOCTU U TIOBEPXHOCTH MPABUIBHOW MUPAMMJIbI, TEOpeMa O IJIOLAAH
yceu€HHoi mupamuibl. [lonarre 06 00bEmMe. OOBbEM MUpaMuIbl, MPU3MBI

7.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEX/Ty TUIONIAISIMHA TOBEPXHOCTEH,
o0BéMamMu TTIOO00HBIX TET
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11 KIIACC

Konx
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUNA

I'eomeTpus

6.1

[{ununaapuyeckas MOBEPXHOCTb, 00pa3yroIIie HUIHHIPHUUECKON TOBEPXHOCTH, OCh
[WIMHIPUYECKON TOBEpXHOCTH. LIMmuHAp: OCHOBaHHMS W OOKOBas MOBEPXHOCTH,
o0pa3yronias ¥ 0Cb, IIIONIA1b OOKOBOH U MOJTHON HOBEPXHOCTH

6.2

Konunueckasi moBepxHOCTh, 0Opa3yroliMe KOHMYECKOH MOBEPXHOCTH, OChb U
BEpIIMHA KOHMYECKOW oBepXHOCTH. KOHyC: OCHOBaHME U BeplInHA, 00pa3yromias
U OCh, TUIONIA1b OOKOBOM M MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolne
Y BBICOTAa, OCHOBAHHS U OOKOBasI MOBEPXHOCTh

6.3

Cdepa u map: neHTp, paguyc, 1uamMmeTp, IIoMaas MoBEepXHOCTH chepsl. B3aumuoe
pacnionoxeHue chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomaab

cdepsl

6.4

N3o6paskenue Tes BpallleHus Ha IJI0CKOCTU. Pa3BépTka muimHapa U KOHyca

6.5

KomOunanuu Tten BpalleHHs M MHOTOTPaHHUKOB. MHOTOrpaHHMK, ONMUCAHHBIN
OKO0JIO cpepsl, cepa, BIUCAaHHAS B MHOTOIPaHHMK, WX TEJIO BPALLICHUSI

6.6

[Tonsitne 06 oO0bEMe. OCHOBHBIE CBOMCTBa 00BEMOB Tel. Teopema 00 00BEME
PSMOYTOJIBHOTO MapajuieienuIieaa u ciaeacTBus u3 He€. O0bEM HMIMHIpA, KOHYCA.
O0BEM 1rapa 1 mwiomaas chepsl

6.7

[Tonobubie Tema B  mpocTpaHcTBe. COOTHOUICHHMS MEXAYy  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJ

6.8

Ceuenus mwimHApa (HapamielnbHO W NEPIEHIUKYJIIPHO OCH), CEYEHMs KOHyca
(mapajuienbHOE OCHOBAHMIO M IPOXOJslIee Yepe3 BEpUIMHY ), CEUCHMs 11apa

6.9

BekTtop Ha miockoctM M B npocTpaHcTBe. CI0XKEHHE W BBIYATAHUE BEKTOPOB.
YMHOkEHNE BEKTOpa Ha 4ucio. Pa3nokeHne BeKTOopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBwiio mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM [IPaBUJI ICVCTBUM C BEKTOpaMU

6.10

[IpsimoyronpHasi cuctemMa KOOpAWMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimne 3agaun B KOOpPAMHATAaX. YToJl MEkXIy BekTopaMu. CKalsipHOE
MIPOU3BEJICHNE BEKTOPOB. BhIunciieHre yrioB MEXIy NPSMBIMH U TIJIOCKOCTSIMHU.
Koop/1MHATHO-BEKTOPHBIN METOJ NPU PEHICHUU T€OMETPUUYECKUX 3a]1a4
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IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUN OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS

MpoBepPsieMOro OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeHEro 001ero
TpeOoBaHUs oOpa3zoBanusi

Bnanenne Merogamm J10Ka3aTeNbCTB, aJTOPUTMAMM pPELICHHS 3a]ad;
yMeHHe (OpMynIHMpoBaTh W ONEPUPOBATH IOHATHUSAMH: OIpECIICHHE,
aKCMOMa, Teopema, CIIeACTBUE, CBOMCTBO, MpPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIBbHBIE (POPMYIMPOBKH; IPUMEHSTH MX; yMEHHE (HOPMYINpOBaTh
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEp:KIEHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOIb30BAaTh METOA MaTeMaTH4ecKOW WHIYKINH;
NPOBOJUTH JIOKA3aTelbHbIE PACCYXKACHUS TMPH pELICHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYIO0 TPaBHJIBHOCTH  PACCY)XICHHUI; yMEHHUE
OIIEpPUPOBATH MOHATHSAMH: MHOKECTBO, MOJMHOXKECTBO, ONEpalUy Haj
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
ammapar i OIMCaHMs PeabHBIX MPOIECCOB U SBJICHUN U MPH PEILICHUH
3a7a4, B TOM YHCJIE€ W3 JPYTUX YYEOHBIX MPEAMETOB; YMEHHE
OIIepUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, LUKI, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3iInYHBIMU
crioco0amu; UCIO0JIb30BATh Ipadbl IPHU PEIICHUH 3a/1a4

VYMmenune OINCpHUpOBaATh MOHATUAMU: HATYpPaJIbHOC YHCJIO, LECJIOC YHCJIO,
CTENeHb C LEbIM MOoKa3aTeaeM, KOPeHb HaTypalbHOM CTENeHH, CTEIEeHb
C palOHaJIbHBIM IIOKa3aTcJIEM, CTCIICHDb C ,HGP'ICTBHTGJILHBIM
MoKasaresieM, Jiorapugm 4ucia, CHHYC, KOCHHYC M  TaHIEHC
MIPOU3BOJIBHOI'O 4YHCJId, OCTATOK IO MOAYJIIO, palrOHAJIBHOC 4YHCIIO,
HMppalMOHANILHOE  YHUCJIO,  MHOXECTBa  HATypalbHbIX,  LEJIbIX,
pallnOHAJIbHBIX, HeﬁCTBHTCHLHBIX YHUCCII, YMCHUC HUCITOJIb30BAaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIIUN OOIIMI JeTuTeNh U HauMeHbIIee
obmiee kpaTHOE, anroput™ EBKiHa mpu pemeHun 3a1a4; 3HAaKOMCTBO C
pPa3IUYHBIMM  TO3ULIMOHHBIMH ~ CHUCTEMaMH  CUYHUCIICHHUS; yMEHHE
BBIIOJIHATL BBIYMCICHHE 3HAUEHUU U Hp€06p2130BaHI/IH Bblpa)KeHI/II\/'I CcO
2 CTeNeHsMH W JjorapudmMamu, mpeoOpa3oBaHus ITPOOHO-PAMOHATBHBIX
BpraH(eHHfI; YMCHHUEC OINCPpUPOBATH MNMOHATUAMH: NOCICAOBATCIBHOCTD,
apudmernyeckas nporpeccus, reoMeTpuieckasi mporpeccusi, 0eCKOHEYHO
yObIBatolasi  reoMeTpudeckas  MpOrpeccus; yMEHHE  3a7aBaTh
MOCIIEZI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (GOpMYIT;
YMCHHUEC ONCPpUPOBATH MOHATUAMU: KOMIIJICKCHOC YUCIIO, COHpH)KéHHBIG
KOMIUIEKCHBIE YMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, opma
3aIllMCU KOMIIJICKCHBIX YHCECJI (FCOMeTpI/I‘-IeCKaH, TPUTOHOMETPUUCCKAA U
anreOpanyveckas); yMeTh TPOU3BOAUTH apUPMETHUYCCKHUE IEHCTBUS C
KOMITJICKCHBIMH qucjiaMu, MMPUBOAUTH MMPUMCPbI HUCITIOJIB30BaHUA
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATUAMHU: MaTtpuua 2x2 u 33,
ONpCACIINTCIIb MATPHIIBI, FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OMMPCACIIUTCIIA




43

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIE, MPPALMOHAJIBHEIE,
NIOKa3aTebHbIe, CTENEeHHbIE, JIorapu(MUIECKUe, TPUTOHOMETPUIECKHE
YPaBHEHHS M HEPABEHCTBA, HUX CHUCTEMbBl; YMEHHE OIEPHUPOBATH
HOHATHUAMHU: TOXKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH W HEPABEHCTB, PABHOCUIBHOCTH
YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE peulaTb YypaBHEHHS,
HEPAaBEHCTBA M CHCTEMBI C IOMOIIBIO Pa3IUYHBIX NPUEMOB; pPEIIAThH
YpaBHCHHA, HCPABCHCTBA W CHCTEMbI C IapaMETpOM; IMPUMCHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MAaTEeMAaTHYECKUX
3a]a4 ¥ 3a/1a4 U3 PA3JIMYHbIX 00JIacTel HAYKU U peaslbHOU JKU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIUS, UYETHOCTh (YHKIUH,
NePUOANYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTH
(GyHKIMHU, SKCTpeMyM (PyHKIH, HanOoJbIIee M HAaUMEHbIIIee 3HAYCHUS
(GyHKIIMU Ha TPOMEXYTKE, HEMpepbIBHAS (PYHKIIMSI, aCUMIITOTHI Tpaduka
(GyHKIMH, TIepBasi 1 BTOpast MPOU3BOIHAS (PYHKIIUH, TEOMETPHUECKUI 1
(u3nueckuif CMBICT TPOU3BOIHOW, NEpBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJ; YMEHHE HaXOJWUTh aCUMITOTHI rpaduka (yHKIUU; YMEHHE
BBIYHCIIATh MPOU3BOJHBIE CYMMBbI, IPOU3BEACHHS, YACTHOIO U
KOMITO3UIINH (DYHKIM, HAXOIUTHh ypaBHEHHE KacaTeIbHOM K rpaduky
(yHKIIUU; YMEHHE HaXOAWTh MPOW3BOJIHBIC AJIEMEHTApHbBIX (DYHKIUA;
YMEHHE HCIIONb30BaTh IMPOU3BOJHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HauOOJbIINE W HAUMEHbIIWE 3HAYeHHs] (PYHKIMHA; CTPOUTH
rpaduKu MHOTOWJICHOB C MCIOJIH30BAHUEM arlapara MaTeMaTHUYECKOTO
aHaJM3a; NPUMEHATh NPOU3BOAHYIO [UISl HAXOXKACHHS HAWITY4ILIEro
pelleHrs B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHYECKHX U
(bu3nueckux 3a7adax; HaXOAUTh TUIOMIAANU U 00BEMBI PUTYp C TOMOIIBIO
MHTErpajia; MpUBOIUTh NPHUMEPhl MAaTEMaTHUYECKOIO0 MOJEIUPOBAHUS C
noMonibio auddepeHnmanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, OOpaTHas
GyHKIMsA, KOMIO3UIMSA (YHKIMN, JTUHEWHas (QyHKIUS, KBaapaTHIHAS
¢byHKIM, palyoHaIbHast byHKLu, CTEIICHHAs byHKLHA,
TPUTOHOMETPUYECKHE (QYHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
¢yHKIMH, TIOKa3aTenbHas M Jorapudmuyeckas QyHKIUM;, yMEHHE
CTpoUTh Tpauku M3yYEHHBIX (YHKIWH, BBHIMOJHATH MPEOOpA30BAHUS
rpaduKoB QyHKIUH, HCIOIB30BATh T'PAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBHCUMOCTEH, MPH PEUICHUU 3aJad U3 APYTUX Y4EOHBIX MPEIMETOB H
3aJa4 U3 peanbHOM KU3HHU; BbIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; UCTIOIIH30BATh CBOMCTBA U IpaduKu (DYHKIUH IS peTeHHsI
YpaBHEHMI, HEpPaBEHCTB M 3aJady C IapaMeTpaMu; M300paxaTb Ha
KOOPJAMHATHOM INIOCKOCTH MHO>KECTBA PELICHUN YPAaBHEHM, HEPABEHCTB
U X CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHUCIIE Ha
MIPOIICHTHI, IOJIM M YacTH, Ha JIBUWKEHHE, paboTy, CTOUMOCTh TOBAapOB H
yCIIyT, HaJIOTH, 33Ja4i U3 00JacTH yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIIATh BBIPAKCHUS, YpaBHEHHs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIIOBHIO 3aJa4M, HUCCIEAOBATh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh MPABAONOJO0OHOCTh pPE3yJIbTaTOB; YMEHHE MOJEINPOBATH
peanbHble CUTyallud Ha S3bIKE MATEMAaTHKU; COCTABIATH BBIPAXKCHUS,
YPABHEHUs, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHMKO 33Ja4H,
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UCCIEN0BATh IIOCTPOCHHBIE MOJCIH C HCIOIB30BAHUEM allapara
ayreOpbl, HHTEPIPETUPOBATH MOJTYUYCHHBIH Pe3yIbTaT

YMeHnue onepupoBath MOHATUSAMU: CpeiHEE apu(pMeTHIECcKoe, MeIuaHa,
HauOoJIbIlIee ¥ HAaUMEHbILIee 3HaYeHUs, pa3Max, JUCIIEePCHs, CTaHAapTHOE
OTKJIOHEHHE YHMCIIOBOTO Habopa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
UH(OpPMALUIO, TPEJICTABICHHYIO B TAOJIHUIIAX, HA JUarpaMMax, rpadukax,
OTPa)KaKOIYI0 CBOKMCTBA PEAIbHBIX IIPOLIECCOB U SIBICHUI; IIPEICTABIIATh
UHQOpPMALMIO € MOMOINBIO TabauI] M JAWMarpamMM; MCCJIeI0BaTh
CTaTUCTHYECKUE JIaHHBIEC, B TOM YHCJE C MPUMEHEHUEM TpadHuuecKux
METO/I0B U JIEKTPOHHBIX CPE/ICTB; IpaMueCcKn UCCIIeJ0BATh COBMECTHBIE
HaOJIOIEHUST C TIOMOIIBIO JHarpaMM pPAacCeMBaHHUA W JMHEWHON
perpeccun

YMeHue onepupoBaTh MNOHSATHAMM: CIy4YallHBIA OIBIT M CIydyalHOE
COOBITHE, BEPOSITHOCTh CIIy4allHOrO COOBITHS; YMEHHME BBIYUCIATH
BEPOSITHOCTh C MCIIOJB30BaHMEM TI'papUUECKHMX METOIO0B; NPUMEHATh
(GopMyIBl CIIOKEHHS W YMHOXXCHHS BEPOSTHOCTEH, (OPMYIy IOJIHON
BEPOSATHOCTH, popMyiy bepHyinu, komOuHaTOpHBIE (PaKThI U (HOPMYJIBI;
OLICHMBATh BEPOSATHOCTU pEAJbHBIX COOBITHI; yMEHHE OIEepUpOBATH
NOHATHUAMHU: CllydyallHash BEIWYMHA, pACIpEeAciIiCHUE BEPOATHOCTEH,
MaTE€MaTH4YeCKOe O0KMJIAHHWE, IUCIEPCUS W CTaHAAPTHOE OTKJIOHEHME
CllyualiHOM BeJNWYMHBL, (QYHKIMM pacupeleNeHuss U IUIOTHOCTH
PAaBHOMEpPHOTO, IIOKA3aTeJIbHOIO M HOPMAJIbHOIO PACIPEICICHUM;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX paCHpENeICHUN Ul
pelleHus 3aja4; 3HAaKOMCTBO C TOHSATUSAMU: 3aKOH OOJIBLIMX YHCEN,
METO/bl BBIOOPOYHBIX MCCIIEOBAaHUI; yYMEHHE NPUBOIUTH NPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJIBIIUX YHUCET B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COYETAHUE, IIEPECTAHOBKA,
YHCIIO0 COYETAHWH, YUCIIO TEepecTaHOBOK; OmMHOM HproToHa; ymeHue
NPUMEHATh KOMOUHATOPHBIE (DAaKThl U pacCy>XACHUs JJIs peIIeHus 3a/1a4;
OLICHUBATH BEPOATHOCTH peasbHbIX COOBITHIA; COCTaBJISITh
BEPOATHOCTHYIO MOJIEIb M HHTEPIPETUPOBATH MIOJTYUEHHBIN PE3YyJIbTaT

YMeHue omnepupoBaTh IMOHATHAMU: TOYKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIVA, IUIOCKUH Yro,
JIBYTpaHHBI yroJl, TPEXTPaHHBIM yroj, CKPELIUBAIOIIMECs MpsMBbIE,
NapajuieIbHOCTh U MEPHEHAUKYJISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroi
MEXIY NPSAMBIMHU, Yol MEXAy MpsIMOH U IJIOCKOCTBIO, YIOJd MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEXKIY
OPSMBIMHU, PACCTOSTHUE MEX/y IUIOCKOCTSAMH; YMEHHE UCIOIb30BaTh MPU
peleHnn 3a7ad U3y4eHHbIe (aKThl U TEOPEMBI TUNIAHUMETPHH; YMEHHE
OLIEHUBAaTh pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHUpA; CTPOUTH
MaTeMaTHYeCKUE MOJENIM C TMOMOILIBI0 T€OMETPUYECKUX TOHATUH U
BEJIMYMH, PEIAaTh CBsI3aHHbIE C HUMM IPAKTUYECKHE 3a7a4l

10

YMeHue onepupoBath MOHITHSIMH: IUIOHIAAb (GUTYPBI, 00BEM (DUTYPBI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CECHCHHWEC MHOI'OI'paHHHKA,
Ky0, Mapamienenures, NpusMa, OHpamMuaa, (GUrypa u TOBEPXHOCTh
BpalieHus, TWIUHAP, KOHYC, map, cdepa, miomans chepsl, MIomaIs
MOBEPXHOCTH MHUPAMUbBI, MPU3MBI, KOHyca, MUIWHApPA, 00bEM Kyoba,
OpsAMOYT'OJIBHOTO TMapalyiCICIrMIcaa, nupaMuabl, IMPU3MbI, HOUWJIWHIApPA,
KOHYca, Iapa, pa3BEPTKA MOBEPXHOCTU, CEUCHUS] KOHYCa M IWJIMHIPA,
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napajyieJbHble OCH WM OCHOBAHWMIO, CEYEHHE 1Iapa, IUIOCKOCTD,
Kacaromasicsi cepbl, MUIMHIPA, KOHYCa; YMEHHE CTPOHWTH CEYCHHE
MHOTOTpaHHMKA, U300pa’kaTh MHOTOTPAHHUKH, (PUTYpBI U TTOBEPXHOCTU
BpallleHUs1, UX CEUYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPE/CTB;
yMEHHE MPUMEHSTh CBOICTBA F€OMETPUUECKUX (PUTYP, CAMOCTOSITEIEHO
(hopMyIHpOBaTH ONpEACNEHHS N3ydyaeMbIX (HUTyp, BBIIBUTATh THIIOTE3BI
O CBOMCTBax M MpU3HAKAX F€OMETPUYECKUX (HUTyp, OOOCHOBBIBATH WU
ONpoBepraTb HX; YMEHHE IPOBOJAUTH KIACCUPHUKAIMIO (QHUTYp TIO
pPa3IUYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOAMMBIE IOMOJHUTENbHBIE
HOCTPOEHUS

11

YMeHue onepupoBaTh TMOHATHUSMH: JBIJKEHHE B  IPOCTPAHCTBE,
HapaulebHBIA IEPeHOC, CUMMETPHS Ha IJIOCKOCTH M B TMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOM00Us, TOM00HBIE (UTYPBI, YMEHHE
pacno3HaBaTh paBHbIE M MOJOOHBIE (PUTYpPBI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIIOJIIb30BaTh T'€OMETPHUECKUE OTHOILICHHUS
IPH peIICHUH 33]1a4; HAXOAUTh T€OMETPUUECKIE BETMYMHBI (JJIHHA, YTOJI,
TUIOIA/Ib, 00BEM) TP PEIICHUH 3a]a4 U3 APYTUX YUeOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HHM;, YMEHHE BBIUUCISATH T'€OMETPHUYECKHE BEITHMYMHBI
(MHA, yroia, IUIomanb, 0O0BEM, IUIOMIATh TMOBEPXHOCTH), HCIIONB3YS
U3y4eHHbIE (DOPMYIBI U METOJIBI, B TOM YHCIIE: TUIOLIAJb TTOBEPXHOCTH
UpaMU/Ibl, IPU3MBI, KOHYyCa, LWIMHAPA, TUIOMAaAb ceprl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO  TTapaUIeenuIieia, MUPaMUIbl, MPU3MBIL, IHIMHIPA,
KOHYCa, [IIapa; YMEHHE HAXOJUTh OTHOIIEHHE 00BbEMOB MOT00HBIX HUTYP

12

YMeHue onepupoBaTh MOHATHSIMHE: MPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOU3BE/ICHUE BEKTOpAa HA YHCIIO, PA3JIOKCHHE BEKTOpa 1O 0Oas3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE IIPOM3BEICHUE, YIOJ MEXIY
BEKTOpPaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIH U KOOPIUHATHBIA METO/I
JUI  PEUICHUsT TEOMETPHUYECKUX 3ajJad W 3aJad JPYyTuxX Y4eOHbBIX
pEAMETOB

13

YMenue BbpIOMpATh MOAXOAALIMI METOJ M pELIeHUs 3ajauu;
IIOHMMAaHHE 3HAYUMOCTH MATE€MaTUKH B M3YyYEHUU NPHUPOIHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SBJIEHUH; YMEHUE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEMAaTHKM B HCKYCCTBE, YMEHHME IPHUBOJIUTH
NpUMEPBl  MAaTEMAaTUYECKUX OTKPBITMM pPOCCHUHCKOM M  MHPOBOU
MaTEMaTHYECKOM HayKu
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INEPEYEHD 9JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMbIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepHeMblﬁ IJIEMEHT COA€CPKaHUSA

Yncna v BEIUMCIICHUS

1.1 HatypanbeHble u nienbie uncia. [Ipu3Haku 1eIMMOCTH LENbIX YUCEe
12 Panmonanehple uncia. OOBIKHOBEHHBIE M JAECSATUYHBIE JpOOHM, MPOLEHTHI,
OEeCKOHEUHbIE IEPUOINUECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOM cTerneHu. JeicTBus ¢ apuMeTHIecKuMu
KOPHSIMHM HaTypaJbHOM CTENEeHU
14 Crenenp ¢ uenbiM mokaszareiaeM. CTeneHb C pPalMOHAIBHBIM IOKa3aTesIeM.
CBolicTBa CTENEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecATH4HbIE U HATYypaJIbHbIE JOTapHUPMbI
JetictBurenbHble 4HuCia. ApupMETHYECKHE OIepalud ¢ JICUCTBUTCIHHBIMU
1.7 yucnamu. [IpuOnnxEHHBIE BBIUMCIECHUS, NpPAaBWJIA OKPYIJIEHUS, NPUKUIKA U
OIICHKA Pe3yJIbTaTa BIYNCICHUN
1.8 [TpeoOpa3oBanue BHIpAKEHUN
1.9 Kommiekchsle yncna
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 [{enble 1 IpOOHO-pallMOHANBHBIE YPaBHEHUS
22 HppanmoHanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [ToxazarenbHble U Jorapu@MUUecKue ypaBHEHUS
25 [enbie 1 IpOOHO-paLlMOHAIbHBIE HEPABEHCTBA
2.6 HppanmroHanbHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HEpaBEHCTBA
29 CucreMsbl 1 COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpPaMHU
2.11 Matpuna cucTeMbl JIMHEWHBIX ypaBHEHUI. OnpeaennuTesb MaTPULIbL
3 @yHKIMM U TpadUKu
31 OyHknus, crnocoOwl 3aaanus GyHkuuu. I'paduk pyskuuu. B3anmao oOpaTHbIE

byskimn. Yétuple u HeuéTHble QyHkuuu. [lepuoanueckue GyHKuuu
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Ob6nacte ompeneiaeHuss U MHOXKECTBO 3HaueHW (ynkuuu. Hymm Qyskuuu.
[IpomexxyTkH  3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.

32 Maxkcumymbl 1 MUHUMYMBI GyHKIUH. HaunOonbliee u HauMeHblee 3HAUYECHHE
(GYHKIMU Ha TPOMEKYTKE
33 CrenenHasi GyHKUIUS C HaTypajdbHBIM M IENbIM ToOKa3areieM. EE cBolicTBa u
rpaduk. CBoMCTBa U TpadUK KOPHS 1-0 CTETICHU
3.4 Tpuronomerpudeckue QyHKIIH, UX CBOWCTBA U TpapuKu
3.5 [TokazarenbHas u gorapudmMudeckas QyHKIUH, UX CBOWCTBA U TpaduKu
3.6 Touku paspbiBa. AcuMmnToThl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKUUH,
HENPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas mporpeccu. @opmyia CI0KHBIX MPOLEHTOB
4 Hayana maTemaTnueckoro aHanusa
4.1 [TpousBonHas Gynkiun. [Ipon3BoaHbIE 2IEMEHTAPHBIX (QYHKIUI
[IpumeHeHrne TPOU3BOJHOW K HCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoxxneHre HanOobIero 1 HauMEeHbILEro 3HaueHusl (PyHKIUK Ha
OTpE3Ke
4.3 [TepBooOpaznas. Uurerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepari HaJa MHOXecTBaMHu. [luarpamMmmel Ditniepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
12 [TpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE
73 MHororpaHHuk#
7.4 Tena 1 MOBEpXHOCTH BpalICHUS
7.5

KoopanHatel 1 BEKTOPEI
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®opmbl yueTa padoyeii IporpaMMbl BOCIIHTAHUS

®opmsl yuéra paboueii mporpaMMbl BOCIIUTAaHHUS B paboyeil mporpaMMe 1o MaTeMaTHKE B
10-11 xmaccax. Pabouas mnporpamMma BOCIUTaHUS peaTM3yeTCs B TOM YHCIE U 4epes
HCIIOJIb30BaHUE BOCIIUTATENBHOIO NOTEHIIMAIA YPOKOB MAaTEMATUKH.

JInyHOCTHBIE pPE3yJIbTaThl UMEKOT HANPABICHHOCTh HA PEIICHHE 3a7a4 BOCIHUTAHMS,
Pa3BUTHUS U COLUAIM3ALUHN 00YYaIOIIUXCSl CPEACTBAMU MPEIMETA.

Fpamaancncoe BOCITMTAHHE:
FOTOBHOCTH K BBIINOJHEHHIO OO0SA3aHHOCTEH TpaXXJaHWHa MW pealn3aliuu €ro Iipas,

MPEJICTABJICHUEM O MAaTeMaTHYEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUM, TPOLEAYyp TPaXTaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHI M TIp.). (OPMHPOBAHUE
aKTUBHOM TpakJaHCKOM TMO3MIIMK, TPa)XJaHCKOH OTBETCTBEHHOCTH, OCHOBAaHHON Ha
TPaJULIMOHHBIX KYJIbTYPHBIX, TyXOBHBIX M HDABCTBEHHBIX [IEHHOCTSIX POCCUHCKOrO o0IIecTBa
ITaTpuoTHyeckoe BocIUTAHHUE:

LIEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJbTYPHOMY, HMCTOPUYECKOMY M HAy4YHOMY
HACJIEIUIO, TIOHUMaHUs 3HaYeHUs] MaTEeMaTUYeCKOW HayKu B *KU3HU COBPEMEHHOTO OOIECTBa,
CIIOCOOHOCTH BJa/IeTh JOCTOBEPHON MH(pOpMaluell 0 MepeoBbIX JTOCTHKEHUSAX M OTKPBITHSIX
MHUpPOBOM M OTEYECTBEHHOM MaTeMaTHKH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HaHUAX 00
YCTpOICTBE MHpa U O0IIECTBA; MPOSBICHUE UHTEpEca K MPOIIOMY U HACTOSALIEMY POCCUNCKOMN
MaTEMaTHKH, LIEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KEHHUSM POCCUHCKUX MaTeMaTUKOB U
POCCHUICKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIB30BAaHUIO 3TUX JIOCTHKEHUH B IPYTUX HAyKax U
MPUKJIATHBIX chepax.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

MNpeaACTaBJICHUEC O COHHUAJIBHBIX HOpMax W TIIpaBHJIaX MEKIIMYHOCTHBIX OTHOIIICHUN B
KOJNICKTHUBEC, T'OTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIbBHOCTU IIPU BBIIIOJIHCHUHA
y‘-Ie6HI)IX, MMO3HABATCJIBHBIX 3aJia4, BBIIOJHCHHU OJOKCIICPUMCHTOB, CO3JaHUU y‘ICGHI)IX
IMPOCKTOB; TOTOBHOCTBIO K O6CY)KI[€HI/IIO OTHYCCKHUX np06neM, CBA3aHHBIX C INPAKTUYCCKHUM
MMPUMCHCHUEM I[OCTI/I)KCHI/If/'I HayKH, OCO3HAHUECM BAXKHOCTHU MOPAJIbHO-3TUYCCKUX IMTPUHIIUITIOBB
JACATCIIbHOCTH y‘léHOFO.

JcTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTH K AMOIIMOHAILHOMY M 3CTETUYECKOMY BOCHPHUSATHIO MAaTEMAaTHIECKUX OOBEKTOB,
3ajjay, pEUICHUH, pacCyXAEHUl; yMEHHUIO0 BUAETh MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

dusuyeckoe BOCNUTaHMe, (GOPMHPOBAHHME KYJLTYPbI 3I0POBOr0 o00pa3a KU3HH U
IMOLUMOHAJIBHOIO 0JIArONOTyYHsI:

c(OpMHUPOBBIBATh HABBIKM PEQIIEKCUH, MPU3HAHUEM CBOErO IIpaBa Ha OIIMOKY M TaKOIo e
IIpaBa JIpyroro 4eJI0BEKa; OCO3HAHUE LIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOLIEHHSI K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0pOBBII 00pa3 JKW3HU, OCO3HAHMS IMOCIEACTBUN U HENPUATHUSL
BPEIIHBIX MPUBBIUEK, HEOOXOAMMOCTH COOIIOACHHUS PaBMI 0€30IAaCHOCTH B OBITY M peabHOM
KHU3HU.

TpynoBoe BocniuTanue:

KoMMyHMKaTHBHAS KOMIIETEHTHOCTh B OOIIIECTBEHHOTIONE3HON, yUeOHO- UCCIIEIOBATEIHCKOM,
TBOPYECKOH U APYTUX BUAAX JIEATEIBHOCTH; HHTEpeca K MPaKTUYECKOMY U3Yy4eHUI0 Ipodeccuit
U TPy/a pa3jIMYHOro poJia, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAHUH,
OCO3HAHHOTO BbIOOpA MHAMBHIyAJIbHON TPAGKTOPUHU MPOAOKEHUsS 00pa30BaHUs C yUETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHU K IPEAMETY, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH
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IK0JI0ru4ecKoe BOCIIUTAHUE:

SKOJIOTHYECKOC MBIIIJICHUA, YMCHUA PYKOBOJACTBOBATHLCA UM B HO3HaBaT€JH)HOI>'I,
KOMMYHHUKATUBHOW M COLIMAJIbHOW MPaKTUKE; SKOJOTHYECKH IeIeCO00pa3HOe OTHOIIEHUS K
IIpHUpoJie Kak UCTOYHUKY JKu3HM Ha 3emiie, OCHOBE €€ CyIECTBOBAHUS, IOHUMaHMsI LIEHHOCTU
3I0pOBOTO M 0Oe3omacHOro olpas3a >KM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY
(U3MYECKOMY U TICHXMYECKOMY 3/I0POBBIO, OCO3HAHHUSI IIEHHOCTH COOJIIOACHUS TPABUII
0e30MacHOro MOBEACHUS NpU paboTe C BEUIECTBAMH, a TAaKXK€ B CUTYalUAX, YTPOKAIOLIUX
3I0POBBIO U KU3HU JIHOJICH.

IleHHOCTH HAYYHOT'0 MO3HAHMSI:

MO3HABATCIIbHON ¥ HMH(DOPMAIIMOHHOW KYJIBTYPHl, B TOM qupciie HaBBLIKOB
CaMOCTOSITENILHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATYPOH, JHOCTYMHBIMH
TEXHHYECKUMH CPEJICTBAaMH MH()OPMAIIMOHHBIX TEXHOJIOTHIA,; HHTEpeca K 00YUCHHIO U TIO3HAHHUIO,
M0003HATENTFHOCTHA, TOTOBHOCTU U CIIOCOOHOCTH K CaMOOOpPa30BaHHUIO, HUCCIIEI0BATEIbCKON
JIESITCIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJIICHHOCTH U YPOBHS O0YUYCHHS B IajbHEHIIIEM

MHUPOBO33PEHYECKOE TPEJCTABICHUE COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH M COCTABIISAIONINX OCHOBY JJIS TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MUPA;
MPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBSI3AX YEIIOBEKA C
MPUPOJAHON CpeIoid, O POJIU MPEeIMETa B TOZHAHUU 3TUX 3aKOHOMEPHOCTEM.



50

YYEBHO-METOJNYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IS YYHEHUKA

JInausa YMK: YMK "MI'Y - mkodae" JI. C. Atanacsna, 11 k. (0a3/npod).

MaremaTuka: anrebpa 1 Hadyajaa MaTeMaTHYECKOro aHaJIn3a, reoMeTpus. [ eomeTpusi.
10-11 knacc. YueOnuk. ba3zoBslit u yriyonéunsiii ypoBau / ABtop(sl): Atanacsu JI.C.,
Bbytysos B.®., Kagomues C.b. u ap.

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Martemaruka: anreOpa u Hayajia MAaTeMaTUYECKOTO aHaIn3a, reoMeTpus. [ eometpus :
M34 10—11-e kyaccsl : 0a30BBIi U yrITyOJIEHHBIN YPOBHH | METOAMYECKHE PEKOMEHIAIIUH K
yueOnuky JI. C. Atanacsana, B. ®@. byry3osa, C. b. Kagomuesa u nip
https://cdn.catalog.prosv.ru/attachment/00ece 198af3179d6fce4c1d612¢5336210484ee6.pdf

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HUHTEPHET

HOC Mos mkomna: https://myschool.edu.ru



https://catalog.prosv.ru/category?filter%5B6%5D=1347
https://cdn.catalog.prosv.ru/attachment/00ece198af3179d6fce4c1d612c53362f0484ee6.pdf
https://myschool.edu.ru/
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