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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
o0miero o0Opa3oBaHUsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PELICHUH T'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINPOBEPraTrb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LHKJIA, B YaCTHOCTU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «['eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
U3YYEeHUU TEOMETPUM uepe3 O00eCredyeHHe BO3MOXKHOCTH NPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnequ(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOro NpoheCcCruOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCIOIb30BaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIlIMpeHre MPEeACTaBICHUSI 0 TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(bopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE TOHITUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMya M yMEHHME WX NPUMEHSATh, YMEHHS JOKa3blBaTh TEOPEMbI M HAXOJIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aau U 3aa4 € MPaAKTUYECKUM COJEPIKaHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4Jaronnxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 knmaccax sBistorcs: «lIpsMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJlep KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yudenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHoi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. OTO TO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH MMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu 00ydeHHSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIISAIONICH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS  cTepeoMeTpuu. Touka, IIpsMas, ILIOCKOCT,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE: ITapajuIe/IbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢Guryp B mapajuieNbHOW MPOEKUHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, TUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKoOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajuleenune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOTOorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEYrojibHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAHMI, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IIPAaBUJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMUbl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILIaHApHBIE BEKTOpBI. lIpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronmbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopamMu. CKajasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTusi: IMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKas MOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaleHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosnoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienenuneaa M cienctsus u3 He€. OO0bEM mpsaMol u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mMapoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl mnockocThio. [loHATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHbeIx Quryp. IlpeoOpa3zoBanue momobusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEYEHUS 111apa, METObI TOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXkeHUdA. lIpsMoyronpHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3aaad.

J{BUKeHHs B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OTtoOpakeHus. JIBUKEHUS UM PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETpPHS, 3€pKAbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKON IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dDTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0€301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3uuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccud U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHuYeCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW IesATEeNbHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1HUBUJIM3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KaK CpEJCTBOM IIO3HAHMS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy MOHATUSIMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleNIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOYEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

ITPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTEeMaTHUECKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlEcCa, a TakKKE BbBIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auu;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3HPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBieHuUs;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (opmax,
WLTIOCTPUPOBATH TpaUUECcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, JaBaTh IOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTaBIIATbL CBOM CYXKICHUA C CYXIACHUAMHU APYIHX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS € YYETOM 3ajaad
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMu CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca W pe3yibTaTa pelieHus
MaTEeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl MpU pelIeHHH YYeOHbIX 3a7ady, NPUHUMATh I€b COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CykaeHUs, OOMEH MHEHHUH,
«MO3rOBbIE IITYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBAaTb CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHUEM HopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOAHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOMbI
IIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJEKaTh, MNPEOOPA3OBBHIBATH M WHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TMIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTU3UPOBATh peajbHbIE CUTyallUU, MPUMEHSITh U3YYCHHBIC MOHSATUS B
npolecce IMOMCKAa PEelIeHHs MaTeMaTH4eckdu  chopMyIrpoBaHHOU
mpoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb NpaKTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu (yHJAaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CHEepUYecKOl TOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PACTIOJIOKEHUE C(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOT0O0HBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4l HA BBIYMCIICHUE YIJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKU /O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOO/JIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TeN BpalleHUS MpH
MapajyIeIbHOM  TEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUsS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS IWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaijieabHbIe
OCHOBAHUIO U MPOXOJISIINE YePEe3 BEPIINHY), CEUCHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOH
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIAralluX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1a4;

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpPMYJUPOBAHHOW  HPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, MCCIEN0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Tallax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHI[I/IIfy.]UIpHOCTB MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE IIpaBUIIA
n300pakeHMs Ha pUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTust cTepeoMeTpUn: TOUKA,
npsiMasi, MI0CKOCTb,
npocTpaHcTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE TIJIOCKOCTH,
napaajaCJIbHBIX MPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

1 Hepena

1 Hepena

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

[TonsTHS: MEepecekaronecs
IUTOCKOCTH, TT€PECEKAIOIIHECs
npsiMasi ¥ MII0CKOCTB;
HOJTYTIPOCTPAHCTBO

[onsartus: nepecekaronuecs
IUTOCKOCTH, ITEPECEKAIONIHecs
npsiMasi ¥ MII0CKOCTB;
HOJTYTIPOCTPAHCTBO
MHororpanHuKH, H300paKeHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX

1 Hepena

2 HegenA

2 HegenA

https://m.edsoo.ru/T2NNAUSWK

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

https://m.edsoo.ru/AHGUTWH2F




buryp, HeCyIEeCTBYIOIIUX
00BEKTOB

MHororpaHHuKH, H300paxeHne
IPOCTENIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIECTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUHN U
HEpPBbIE CIEJCTBUS U3 HUX

2 HepenA

3 HegenAa

https://m.edsoo.ru/S§UACES2Y

https://m.edsoo.ru/IDKRA603N
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AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CJIECJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HepBBIC CIIEJCTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
MJIOCKOCTEW B TPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

N3o0paxeHne cedeHuit
MUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pé6pa. U3obpaxenue
nepecedeHus! MoTy4eHHbIX
mockocrei. PackpammvBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU
L[BETaMU

3 HegenAa

3 HegenAa

4 HepenA

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXIXEDYR

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

11

N3o0pakenne ceueHui

MUPAMHJIBI, Ky0a U TIPU3MBI,

KOTOPBIE IPOXOJAT YEPE3 UX 1
pébpa. M3obpakenue

NepeceYeHMs MOTYyICHHBIX

4 HepenA

https://m.edsoo0.ru/XT1VCSWB2




12

IJI0CKocTel. PackpammBanue
MOCTPOEHHBIX CEUYEHUN pa3HbIMU
IBETAMU

N3o0pakeHune ceueHuit
MUpPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE MPOXOIAT Yepe3 uxX
p€bpa. M3obpakenue
HepeceveHUs MOTYyICHHBIX
mockocrel. PackpammuBanue
HOCTPOCHHBIX CEYCHUH Pa3HbIMU
[[BETAMHU

4 Hepena

https://m.edso00.ru/OSLAY6GMF

13

14

H3obpaxenue ceueHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. U3obpaxenue
NEpPECEYECHMS MOTYYEHHBIX
mockocrei. PackpammyBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[IBETaMHU

Merton cnenoB 1Sl TOCTPOEHUS
ceueHuu

5 HepenA

5 HepenA

https://m.edsoo.ru/EKWHLAW84

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

15

16

Merton cneoB 1Sl TOCTPOEHUS
ceyeHuil. CBolCTBa epeceyeHui
MPSIMBIX U IJIOCKOCTEMN

Merton cienoB Uil IOCTPOEHUS
cedeHnii. CBOMCTBa nepecedyeHnit
MPSAMBIX U TIIOCKOCTEH

5 HepenA

6 HegenA

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ

17

[Toctpoenue ceueHuii B
nupamue, Kyoe rmo TpéM Toukam

6 HegenA

https://m.edsoo.ru/HFW637QDR




18

19

20

21

22

Ha péopax. Co3/iaHre BBIHOCHBIX
YEPTEIKEH U 3aIIUCh 11aroB
IIOCTPOEHUS

[TocTpoeHue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3naHne BBIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
MIOCTPOCHUS

[ToctpoeHue ceuennii B
nupamue, Kyoe rmno TpéM Toukam
Ha péopax. Co3/1aHre BEBIHOCHBIX
YEPTEIKEH U 3aIIUCh L1aroB
IIOCTPOEHUS

ITocTpoeHue ceueHui B
nupamue, Kyoe o TpéM Toukam
Ha péOpax. Co3/1aHle BEBIHOCHBIX
YEepTEKEN U 3aIUCh 11aroB
MOCTPOCHUS

[ToBTOpEHUE MITAHUMETPHUH:
Teopema 0 IPOMOPIIMOHATBHBIX
orpeskax. [Tomobue
TPEYTOJIbHUKOB

[loBTOpEHME NITAHUMETPUHU:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJITAHUMETPUHU U CTEPEOMETPUHU

6 HegenAa

7 HegenA

7 HegenA

7 HegenA

8 HepenA

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/J1AQINZCX

https://m.edsoo.ru/XJEZARSTO

https://m.edsoo.ru/L3FYZLI9LR

https://m.edsoo.ru/TP9F3DVV1

23

Kourponbsnas pabora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

8 HepenA

https://m.edsoo.ru/EBLE09SZ1




24

B3aumHoe pacronoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaromecs npsmsle.
[Ipu3Haky ckpemuBarOmMuXCs
npsimbix. [lapannenbHble npsMele
B IIPOCTPAHCTBE

8 HepenA

https://m.edsoo.ru/TYO9QBHKY

25

26

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
IapaJuyIeIbHOM TaHHOM IPSIMOU,
MPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAalllel Ha
JlaHHOU mpsimoii. JlemMma o
MEPECEUCHNH MapajuIesIbHbIX
MPSIMBIX IJIOCKOCTBIO

[TapamiensHOCTB TpEX MPSAMBIX.
Teopema o Tpéx mapajienbHbIX
npsaMeix. Teopema o
CKPEIIHBAIOIINXCS PAMBIX

9 HepenA

9 HepenA

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

napajieIbHOTO IPOEKTUPOBAHUS. 1
N3o6paxkenue pazHeix puryp B
napajuieIbHON MPOeKINH

9 HepenA

https://m.eds00.ru/03GR50WZV

28

[lenTpanbHast MpoOEKIMsA. YTOII ¢
COHAIIPABJICHHBIMU CTOPOHAMHU. 1
Yron Mexay npsiMbIMU

10 Hepens

https://m.edsoo.ru/Z5SFPA6SHI

29

3amaun Ha TOKAa3aTeILCTBO U
HCCJICTIOBAaHNE, CBSI3aHHEIC C 1
pacIoNOKEHUEM MPSMBIX B

10 Hepens

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




30

31

32

33

34

35

MIPOCTPAHCTBE

[ToHATHS: mapamIebHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrtpasctse. [Ipusnax
[apaJUIEIbHOCTH MIPSIMOU U
mockocth. CBOMCTBa
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha
BBIUUCIICHHUE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C [1aPAJVIEIBHOCTbIO
IPSMBIX U IIJIOCKOCTEMN B
IIPOCTPAHCTBE

ITocTtpoeHue ceuenus,
MIPOXO/SIIETO Yepe3 JaHHYIO
NpsIMYIO Ha YepTexe U
MapajuIeIbHOTO IPYroM MPSMO.
Pacuér oTHOIIEHUI

[TapannensHas TpOEKLIUs,
MIPUMEHEHUE JUIsl IOCTPOCHUS
ceueHui kyoa u
napasienenunena. CBorcTBa
napajuiejenunesa u mpu3Mbl

[TapanienbHble IIOCKOCTH.
[Ipu3Haku napamieabHOCTH IBYX
IJIOCKOCTEN

TeopeMa 0 napayIeNbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOAIIEH Yepe3 TOUKyY, He

10 Hepena

11 Hepena

11 Hepena

11 Hepena

12 Hepena

12 Hepena

https://m.edsoo.ru/N18CUOO3L

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

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

https://m.edso00.ru/930T7FLSK

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

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




36

37

MPUHAJICKAILYIO TAHHOM
IJIOCKOCTH U CJIEICTBUA U3 HEE

CBolicTBa napauiesIibHbIX
IJIOCKOCTEM: O MapajuieIbHOCTH
NPSIMBIX [IEPECEUECHUS TIPU
MEPECEUECHUH IBYX
NapajuleIbHBIX MIOCKOCTEN
TpeThen

CBoiicTBa napayjIeIbHbIX
IUIOCKOCTEH: 00 OoTpe3Kax
napajuieIbHbIX MPSAMBIX,
3aKITIOYEHHBIX MEXITY
MapajuieIbHBIMU IUIOCKOCTSIMU; O
IIEPECEUECHUH NPSIMOU € JBYMS
MapasuiebHBIMU TOCKOCTSIMU

12 Hepena

13 Hepena

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

https://m.edsoo0.ru/QLA4PYRAT

38

39

[ToBTopenue: Teopema [Tudaropa
Ha MJIOCKOCTH

IToBTOpPEHME: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

13 Hepena

13 Hepena

https://m.edsoo.ru/9VIJZIWC6J

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napajulejenunena

14 Hepena

https://m.edsoo.ru/HYNIQ785Q

41

42

Brrunciienue 1MH OTPE3KOB B
KyO€e 1 psIMOYTOJIbBHOM
napajuieaenunese

[leprieHIUKYIAPHOCTD NPAMOU U
mockoctu. [IpusHak
NEPIECHIUKYIIIPHOCTH IPSIMON U
IUIOCKOCTH

14 Hepena

14 Hepena

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISFSHOGG3




43

44

45

46

[leprieHAMKYIASIPHOCTH NPAMOUN 1
miockocty. [Ipusnak
NEePHEHIUKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IPSIMOIA,
MPOXOJIAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIECHANKYIISIPHOMN K INIOCKOCTH
[Lnockoctu n

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OrpaHHUKax

IInockoctu n
MEPIICHIUKYIISIPHBIE UM IIPSMBbIE
B MHOTOI'PaHHHUKAX

15 Hepena

15 Hepena

15 Hepena

16 Hepena

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/ WF3MTS4ES5

https://m.eds0o0.ru/OKTGKHNSI

https://m.edsoo.ru/S1VOAWIW3

47

[lepnennukynsip U HaKJIOHHAS.
[TocTpoeHue neprneHauKynspa u3
TOYKH Ha MPSIMYIO

16 Hepensa

https://m.edsoo.ru/KIP91. 4ZCX

48

[lepnenukynsip ¥ HaKJIOHHAS.
ITocTpoeHne nepneHauKyIIsapa us3
TOUYKH Ha MPSIMYIO

16 Hepensa

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

49

50

TeopeMma o Tpéx
nepreHuKysapax (mpsmas u
oOpatHasi)

Teopema o Tpéx
HNepreHIuKyIsApax (mpsmas u
oOpatHasi)

17 Hepena

17 Hepena

https://m.edsoo.ru/CNE1PAIU5S

https://m.edsoo.ru/IPCG564WN

51

Yron Mexay CKpemruBarOIuMUCS

17 Hepena

https://m.edsoo.ru/K4EHQ3E9E




52

MMpsAMBbIMHA

[Touck neprieHAUKyIApHBIX
HPSIMBIX C TOMOILBIO
NEePHEHANKYIISIPHBIX MIOCKOCTEN

18 Hepena

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

53

54

55

56

57

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuit kyoa,
MPU3MBIL, TPABUIILHON MHUPaMUIbI
C IIOMOILBIO OPTOTOHAIBHOU
POEKLINUU

[Toctpoenue ceuenuit Kyoa,
MPU3MBIL, TPABUIILHOM MHUPaMHUIbI
C TIOMOIIIbIO OPTOTOHATIBLHOU
POEKLINUU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[TnockocTn cuMMeTpHil B
MHOTOIPAaHHHUKAX

[Ipu3Hak nepneHauKyIsIpHOCTH
IIPSAIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

18 Hepena

18 Hepena

19 Hepena

19 Hepena

19 Hepensa

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/FSZMOAI1AE

https://m.edsoo.ru/TSOFUDOOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/LIE703U3V

58

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuil OT TOYKH 10
ILUIOCKOCTH

20 HepenAa

https://m.edsoo.ru/Z9E166HHZ

59

60

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacué€r paccTosiHuiA OT TOYKH 10
ILIOCKOCTH

CriocoObl OIyCTHTD
MEPHEHAUKYIISAPBL: CHMMETPHUS,

20 HepenAa

20 HepenAa

https://m.edsoo.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6




61

CABUI TOYKH I10 apajuIeIbHON
IPsIMO

Casur 1o HenapauieIbHON
MPSMOM, U3MEHEHUE PACCTOSHUI

21 HepenA

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

62

KonTtponsnas padora "B3anmuoe
PACIIOJIOKCHUC TIPAMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

21 HepenAa

https://m.edsoo.ru/JWS5UZNNS8J

63

[ToBTOpEHME: yrosm Mexay
MpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIHHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

21 HepenAa

https://m.edsoo.ru/SKORHWDFQ

64

65

66

[ToBTOpEHME: yroyi Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IPOCTPAHCTBE

I'eomeTpuyeckue METOABI
BBIUNCJICHUS YTJIa MEXKIY
IpsIMBIMU B MHOTOTpaHHHMKaX
JIByrpansslii yroa. CBoicTBO
JUHENHBIX YTJIOB IBYTPAHHOTO
yria

22 HepenAa

22 HepenAa

22 HepenAa

https://m.edsoo.ru/WBREU9US7

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

https://m.edsoo.ru/SH4CYFABO

67

[TepnenauKyIsIpHBIE TIOCKOCTH.
CsoiicTBa B3aMHO
NEePHEHANKYISIPHBIX MIOCKOCTEN

23 HepenAa

https://m.edsoo.ru/F1HM69NVD

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEM; TeOpeMa O MpSMOMN
MepeceueHus ABYX MIOCKOCTEN

NEePIEeHIUKYISIPHBIX TpEThei

23 HepenAa

https://m.edsoo.ru/FYSTMQ43F




69

70

IIJIOCKOCTHU

[IpssmMoyToaBHBII
napajuiesenumnes; Kyo;
U3MEpEHMs], CBOMCTBA
PSIMOYTOJIBHOTO
napasuiesenumneia

Teopema o quaroHayu
PSIMOYTOJIBHOTO
napajuiejenunea u clieICTBUE
13 HeE

23 HepenAa

24 HepenA

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTrpuueckue u
IMMPUKJIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aMMHBIM PacCIIOIOKECHUEM
OPSMBIX U MJIOCKOCTH

24 HepenAa

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

72

[ToBTOpEHME: CKpENUBAIOIINECS
IIpsIMBIE, MTApaJuIeIbHbIC
IJIOCKOCTHU B CTAaHAAPTHBIX
MHOT'OI'PaHHHUKAX

24 HepenAa

https://m.edsoo.ru/TL947D6WK

73

[Tapa napannenbHbIX MJI0CKOCTEN
Ha CKPELUBAIOLIUXCS MPSMBIX,
paccTOsIHUE MEXY
CKPEIMBAIOIINUMUCS IPSIMBIMU B
IPOCTBIX CUTYaLUAX

25 Hepena

https://m.edsoo.ru/YFWZTQREN

74

Paccrosane ot ToUkH 110
MIJIOCKOCTH, PACCTOSTHUE OT
IPSAMOM 10 TIJIOCKOCTH

25 Hepena

https://m.edsoo.ru/WS5GN48EIM

75

Beluncnenue paccTosHUN MEXKIY
CKPEIIMBAIOIIAMHUCS MPSIMBIMU C
MIOMOUIBIO NEPIIEHANKYIIIPHON

25 Hepensa

https://m.edsoo.ru/SW9VIIHMD




76

77

IIJIOCKOCTHU

TpéxrpaHHselil yroji, HEpaBeHCTBA

JUISL TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsr
KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria
DeMeHTHI chepruiecKoit
TEOMETPHH: Te0/Ie3UUECKUe
JIMHUU Ha 3emiie

26 HepenAa

26 HegenAa

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

https://m.edsoo.ru/HMVTV74CP

78

79

80

KonTponpHas padota "Yriisl u
paccrosiHus"

CucreMmarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

IMupamuna. Buael nupamu.
[TpaBuiibHas nupamua

26 HegenAa

27 HepenA

27 HepenAa

https://m.edsoo.ru/IRTWZ59YU

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

81

[Ipu3ma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma

27 HepenAa

https://m.edsoo.ru/JNDHOOSEQ

82

83

84

[IpssMo#t mapainenenumnen,
PSIMOYTOJIBHBIN
napajuienenunes, Kyo
Brinykiible MHOTOIpaHHUKH.
Teopema Ditnepa

BrInmykiibie MHOTOIpaHHUKU.

Teopema Ditnepa. [IpaBunbHbIE U

MOJIYIIPABUJIbHBIC
MHOT'OTpaHHUKH

28 HepgenA

28 HepgenA

28 HepenAa

https://m.edsoo0.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU1D

https://m.edso0o.ru/QOMX9GA1S

85

KoHnTtposnbHas padota

29 HepenAa

https://m.edsoo.ru/3N52B3TEM




"MHororpaHHuku"

[ToHsATHE BEKTOpPA HA IIJIOCKOCTH

86 1 29 Hepena https://m.edsoo.ru/LRBSE3B09
U B IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 29 Hepgena | https:/m.edsoo.ru/MNTSX2XT1.8

88 Pa3HocTh BEKTOpPOB 1 30 Hepgena | https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napamienenunena 1 30 Hepgena | https://m.edsoo.ru/XS6AN7LA2

90 YMHOKEHNE BEKTOPA HA YUCIIO 1 30 Hegena | https://m.edsoo.ru/MJUH128LR
Paznosxenue BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JIEKAIINUX B 1 31 Hepena https://m.edsoo.ru/U760IDCTG
OJIHOM IUIOCKOCTH

92 CkansipHO€ IpOU3BEIECHNE 1 31Hepena | https://m.edsoo.ru/JZ46VNC71
BrrunciieHue yria Mex

93 T Y 1 31 Hepensa https://m.edsoo.ru/ITUSI96UQP
BEKTOPAMHU B IIPOCTPAHCTBE
IIpocreiimme 3amayu ¢

94 1 32 Hepena https://m.edsoo.ru/FJXV79T8B
BEKTOpaMHU
IIpocreiinne 3agaun ¢

95 P A 1 32 Hepens https://m.edsoo.ru/JCWURNGO1
BEKTOpaMHU
IIpocreiinine 3agadn ¢

96 p a 1 32 Hepena https://m.edsoo.:u/BEHWOELKS
BEKTOpaMHU
[Tpocreiimue 3agaum ¢

97 1 33 Hepens https://m.edsoo.ru/P3IW8WZZSY
BEKTOpaMHU
O0o001IcHNE U CHCTEMATH3aIINS

98 . 1 33 Hepena https://m.edsoo.ru/ECRMXSNM3
3HAHUH
O0o001IcHNE U CHCTEMATH3aIINS

99 . 1 33 Hepensa https://m.edsoo.ru/XXBTFP5WL
3HAHUH

100 Hrorosast koHTpoOIbHAs paboTa 1 34 Hepena | https://m.edsoo.ru/SFGPDWNKO

101 WroroBas KoHTpoJIBbHASA paboTa 1 34 Hepena | https://m.edsoo.ru/X3ZG8A6SO




O000111eHNE U CUCTEMATU3 AL
102 H 1 1 34 Hepens https://m.edsoo.ru/931 AWXEK 1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 6 0



11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHaTel BEeKTOpa Ha 1 1 Hepens https://m.edsoo.ru/WERSDS14U
IJTIOCKOCTH M B IIPOCTpaHCTBE"
[ToBTOpenue temsl "CkaiispHoe

2 " 1 1 Hepena https://m.edsoo.ru/M6JO60NJ7
IIPOU3BE/ICHNE BEKTOPOB
[ToBTOpeHue Temsl "Borunicienue

3 yrila MEeXXAy BEKTOpaMu B 1 1 Hepena https://m.edsoo.ru/55KY41LVG
npocrpaHcrae”
IToBTOpEeHUE TeMbI "YpaBHEHME

4 MPSAMOM, MPOXOJAIIEN YeEPE3 ABE 1 2 Hepens https://m.edsoo.ru/U20HPUS6W
TOYKH"
VYpaBHEHUE MIIOCKOCTH,

5 HOpMaJlb, YPAaBHEHUE IIJIOCKOCTH 1 2 Hepens https://m.edsoo.ru/VYIHETERW
B OTpe3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMAaJlb, YPABHEHUE IJIOCKOCTH 1 2 HepensA https://m.edso0.ru/5419I0WGX
B OTpe3Kax

7 BexropHoe npousseneHne 1 3 Hepena https://m.edsoo.ru/NTYOG2APM
JIuHeliHbIC HEPABEHCTBA,

8 . p 1 3 HepenA https://m.edsoo.ru/54EQ7JQ8E
JIMHEWHOE TPOrpaMMHUPOBAHIE
JIuneliHbIE HEPABEHCTBA,

9 . 1 3 Hepens https://m.edsoo.ru/VPKWBB4AA
JIMHEWHOE IPOrpaMMHUPOBAHUE

10 AHanuTHYECKUE METOIBI 1 4 Hepens https://m.edsoo.ru/KHJ20M3PV




11

pacuéra yria Mexay IpsMbIMU B
MHOT'OTpaHHUKAX

AHamuTnyeckue METOAbI

pacuéra yria Mexuay
IJIOCKOCTSIMU B MHOTOTPaHHHUKaX

4 Hepens

https://m.edsoo.ru/DDXUUAIAS

12

®opmyJiia pacCTOAHUSA OT TOUKHU
710 IJIOCKOCTH B KOOP/AMHATAaX

4 Hepens

https://m.edsoo.ru/SG451UUG1

13

14

15

Haxoxnenue pacctostHuii OT
TOYKH JI0 ITJIOCKOCTH B KyOe
Haxoxaenue pacctosiHuil ot
TOUYKHU J0 IJIOCKOCTH B
IIPaBUIIBLHOM MUpaMue
KonTponbnas padora
"AHanuTuuyeckas reomeTpus”

5 HegenA

5 HegenA

5 HepenA

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGI1 GHFM

16

17

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

Ceuenns MHOT'OI'PpaHHUKOB:
METOJ CIICA0B

6 HegenAa

6 HegenAa

https://m.edsoo.ru/219603NHQ

https://m.edso00.ru/52XG0O2J5B

18

CeueHust MHOTOI'PaHHUKOB:
CTaHJIapTHBIE MNIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

6 HeaenAa

https://m.edsoo.ru/CUP7TCPXQ

19

[TapamensHbIe IpsIMBIE U
IUIOCKOCTH: MapaJuleIbHbIE
CeueHus

7 HepenA

https://m.edsoo.ru/MM69MKRDP

20

[TapamensHbIe IpsIMBIE U
IJIOCKOCTH: Pac4y€T OTHOLIECHUI

7 HepenA

https://m.edsoo.ru/O71ROIJFI

21

[TapamienpHble IpsIMBIE U

7 HepenA

https://m.edsoo.ru/26EPTM74A




22

23

IINIOCKOCTH: YTI'JIBI MCKIY
CKpCHIMBAOIHUMUCA ITPAMBIMU

[lepnieHiuKynspHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYIIAPHBIX TIOCKOCTEN
U TIPSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB

[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
MePIEeHIUKYIIApaxX

8 HepenA

8 HepenA

https://m.edsoo.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20OZJP

24

[lepnenquKysipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OIPaHHUKAX

8 HepenA

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

25

[ToBTOpenue: momanu
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 100ms

9 HepenA

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUIS TIIOIIA/IeH, COOOpaXeHHs
nooous

9 HepenA

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

27

28

[ToBTOpEeHMeE: MmIOMmAaIN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
og00us

IInomanu ceueHuit
MHOT'OTPaHHUKOB: TIOIIAIN
MOBEPXHOCTEM, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

9 HepenA

10 Hepena

https://m.edsoo.ru/HWHVENLOO

https://m.edsoo.ru/ X2HRM9HD4




29

30

31

IImomanu ceuenunii
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEeHUs TOA0OHS

KonTponbnas pabora
"I[loBTOpEeHUE: MHOTOI'PAHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM

IpsAMOYT'OJIbHOT'O
mapajjiCaCIrumIicaa

10 Hepena

10 Hepena

11 Hepena

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

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

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

32

3ama4un 00 yaABOCHUHU Ky0a, O
KBaJIpaType Ky0a; O TPHCEKITUN
yria

11 Hepensa

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO
napajuiesienumneaa

11 Hepensa

https://m.edsoo.ru/ODR6H6TQS

34

[TpuknanHbIe 3a1a49M, CBSI3aHHBIC
C BBIYHCIIEHHEM 00BEMA
MPSMOYTOJIBHOTO
napajuiesienumne/1a

12 Hepensa

https://m.edsoo.ru/OSHTIOT1G

35

36

O0BEM npsAMOit TPU3MBI

CrepeomeTpuiecKkue 3a1a4u,
CBSA3aHHBIE C BHIYUCIICHHUEM
00BEMOB MPSAMOI TPUMBI

12 Hepena

12 Hepens

https://m.edsoo.ru/S8AILOYHYJ

https://m.edsoo.ru/ID8HV54A9

37

[TpuknagHelie 3a1a4u, CBSI3aHHBIE
¢ 00BEMOM TIPSIMOM PU3MBI

13 Hepensa

https://m.edsoo.ru/QI'Y C4F8IU

38

Brruucnenue 00bEMOB TeI C

13 Hepena

https://m.edsoo.ru/ON585060H




39

40

MIOMOIIBIO OTIPEENEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
[IPU3MBI

Beruncienne 006EMOB Tl ¢

MTOMOMUIBIO ONPEAeNIEHHOTO
unTerpana. O6bEM nMupaMu/Ibl

®opmyrna 00bEMa MUpaMUIbL.
OTtHoIIeHNE 00BEMOB TUPAMHUT C
OOIINM YTIIOM

13 Hepena

14 Hepensa

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

https://m.edsoo.ru/AL3PODCIE

41

®opmyrna 00bEMa MUpPaMUIbIL.
OTtHO1IeHNE 00HEMOB MTUPAMUJL C
O0IIKM YTiIoM

14 Hepensa

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

42

43

44

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHBIE C 00bEMaMU
HaKJIOHHOM IPU3MBbI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU

A PAMH/TBI

[IpuknanHble 3a1a4u MO TEME

"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

14 Hepensa

15 Hepena

15 Hepena

https://m.edsoo.ru/7TRERHWQO7

https://m.edsoo.ru/SF480DTS6

https://m.edso0o.ru/9SF60OYYVX

45

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHBIC C
00BEMOM TTUPAMHU/TBI

15 Hepena

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenue 0ObEMOB.
Brrauciienue pacctostHus 10
TUTOCKOCTH

16 Hepens

https://m.edso0o0.ru/I39CXO3CP

47

KonTponbras padota "O0béM

16 Hepena

https://m.edsoo.ru/XNWZSSJ7P




48

MHOTOrpaHHUKa"

Hunuuapuyeckasi TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIECKON
MMOBEPXHOCTH

16 Hepensa

https://m.edsoo.ru/7DHKEHEG6

49

unuuap. [psamoi kpyrosou
uwmaap. [nomans
ITOBEPXHOCTH LUAJIMHIPA

17 Hepensa

https://m.edsoo.ru/MAVW4KYS55

50

51

52

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOn
nosepxHoctu. Konyc

Ceuenne KOHYCa IJIOCKOCTBIO,
HapaHHCHLHOﬁ IIJIOCKOCTH
OCHOBaHUA

Yceu€HHBIN KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

17 Hepensa

17 Hepena

18 Hepena

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

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

53

[Tnomane 60KOBOI MOBEPXHOCTH
U TIOJIHOM ITOBEPXHOCTH KOHYyCA

18 Hepensa

https://m.edsoo.ru/AWKBI9E4NE

54

55

56

[Tnomaas 60KOBOM TOBEPXHOCTH
Y TTOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeNIbCTBO U BBIYMCIIEHUE,
IMOCTPOEHUEM CEUEHU I
IJIMHpPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeNIbCTBO U BBIYMCIIEHUE,
IMOCTPOEHUEM CEUECHU I
LIUINHApPA, KOHyca

18 Hepena

19 Hepena

19 Hepena

https://m.edsoo.ru/9NF4UE3KJ

https://m.edsoo.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W




57

58

[Ipuknagneie 3a1a4u, CBSI3aHHBIE
C UMJIMHIIPOM

[Ipuknagubie 3a1a9u, CBSI3aHHBIE
C IWIMHAPOM

19 Hepena

20 Hepena

https://m.edsoo.ru/3429ZLHTS

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[Tepecedenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue mapa

[Tepeceuenue cdepsl U mapa ¢
wiockocTho. Kacanue mapa u
cepsr ockocTh0. Bua n
n300pakeHue mapa

YpaBuenue chepsl. [Tnomanp
cdepsl u e€ yacte

20 Hepensa

20 Hepena

21 HepenA

21 HepenA

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFENB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24BO8H

63

64

65

66

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeNIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOi U MIapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOH U 1IapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

HpI/IKJ'IaI[HBIe 3ada4yu, CBA3aHHBIC
co cthepoii u mapom

21 HepenAa

22 HepenA

22 HepenAa

22 HepgenAa

https://m.edso0o.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI7A9J)




67

68

69

[ToBTOpEHME: OKPYIKHOCTH Ha
IIJIOCKOCTHU, BBIYMCIJICHUSA B
OKPYKHOCTH, CTaHJapTHBIE
noxoous

Pasnnunbple KOMOMHAIIUK TEIT
BpaIlleHUs 1 MHOTOTPAHHUKOB

3amauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

23 HepenAa

23 HepenAa

23 HegenAa

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

https://m.edsoo.ru/LE7933LXX

https://m.edsoo.ru/PHHLCG54E

70

71

72

3anaun no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

Kontponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"
O0béM mumuHIpa. Teopema 06
00BEME MPSAMOTO UIUHAPA

24 HepenAa

24 HepenA

24 HepenAa

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

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

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

73

74

75

Brruncienne 00nEMOB TeI ¢
TIOMOIIBIO OITPENEITIEHHOTO
unTerpana. O6bEéM KoHyca
ITnomanu 60KOBOM U MOJIHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYHCIICHUEM
00BEMOB IUITUHIPA, KOHYCA

25 Hepena

25 Hepensa

25 Hepena

https://m.edsoo.ru/ACTOMFMVEF

https://m.edsoo.ru/ZYTK7P8B1

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

76

[TpuknagHelie 3a1a4u MO TEME
"O0OBEMBI U IUIOLIAINA
noBepxHocrel Ten"”

26 HepenAa

https://m.edsoo.ru/QXEA9GPVB

77

OO6bEM 11apa ¥ apoBoro
cektopa. Teopema 00 00bEME
mapa. [Tmomans chepsr.

26 HepenAa

https://m.edsoo.ru/VV60ONBVZX




78

CtepeoMeTpHUYecKHe 3a1auH,
CBA3aHHBIC C BIYUCICHUCM
00BEMOB 11apa, MApOBOTO
CEerMeHTa U IIapOBOT0 CEKTOpa

[Ipuknannele 3a1a4u MO TEMe
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TI1apa ¥ IUIOMABI0
cdepbl. COOTHOMIECHUS MEKTY
IIJIOIIAIMU ITOBEPXHOCTEN U
00BEMaMH TOJOOHBIX TEIT

26 HepgenAa

https://m.edsoo.ru/EZH9GRUEJ

79

[Tono6HbIe Tena B MPOCTPAHCTBE.

N3menenne o0bEMa pu
nonobun. CrepeoMeTpuyecKue
3aJ1a4uM, CBA3aHHbIE C
BBIUHCIICHHEM 00BEMOB TEI U
IUIoIIae moBepXHOCTEH

27 HepgenAa

https://m.edsoo.ru/H24188MKQ

80

81

82

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI
KpyTrJibIX Ten"

JIBM>KEHUSI IPOCTPAHCTBA.
OTtobpaxenus. [IBmxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBIKEHUMN

Bunwl nBukenuit:
napajuieJIbHbIN EPEHOC,
LIEHTpalbHasi CHMMETPHS,
3epKajibHasi CHMMETPHUS,
MOBOPOT BOKPYT MPSIMOM

27 HepenAa

27 HepenAa

28 HepgenA

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

https://m.edsoo.ru/RXJ4YW6NA

https://m.edsoo.ru/ZSUA7TNTX

83

[IpeoOpa3zoBanus mogooUs.

28 HepgenAa

https://m.edsoo.ru/A1PU2WOAX




84

[Ipsimas u chepa Ditnepa
I'eomeTpuueckue 3amaun Ha
MPUMEHEHHE JIBIKCHHS

28 HepenAa

https://m.edsoo.ru/KFDHOMGKZ

85

86

87

88

KonTponpHas padora "BekTopsr
B IIpocTpaHcTBe"

O6o6maromee nmoropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
cucTeMaTu3alus 3HaHH:
"[lapayienbHOCTb NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"BexTops! B mpocTpaHcTee”

Oo6o06m1aromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xaccos,
cucTeMaTH3als 3HaHUH:
"Bekrops! B mpocTpaHcTBe"

29 HepenAa

29 HepenAa

29 HepenAa

30 HepgenAa

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

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

https://m.edsoo.ru/AQEFPERJ0O

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

89

O6o6m1aromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3als 3HaHUH:
"O6beM MHOTOrpaHHUKA"

30 HepenAa

https://m.edsoo.ru/B85S7VDTC

90

Ob6o6mtaromee nosropenue 11
MOHSITUN U METOJIOB Kypca
reomerpuu 10-11 kmaccos,

30 Hegensa

https://m.edsoo.ru/AJX4CDP5I




91

92

93

CHCTEMAaTH3aLus 3HAHUIL:
"O6beM MHOTOTpaHHUKA"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3alusl 3HAaHHIA:
"[1nomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TE"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CHCTEeMaTH3allus 3HAHUI:
"[1nomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

Hrorosas KOHTPOJIbHAA pa60Ta

31 HepenA

31 HepenA

31 HepenA

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK

https://m.edsoo.ru/GXZMP89GD

94

95

96

97

WroroBas koHTpoJsIbHAs paboTa

[ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucropus pazButus
CTEPEOMETPHUU KaK HAYKHU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
I/IH)KeHepHI:IX 158 KOMHBIOTCpHBIX
TEXHOJIOTHI

32 HepenAa

32 HepenA

32 HepgenAa

33 HegenAa

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

https://m.edsoo.ru/UI26CB4 XL

https://m.edsoo.ru/IESALO6BS5

https://m.edsoo.ru/8ZKNMYFO03




98

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

33 HegenAa

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

99

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

33 HegenAa

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

100

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

34 HepenAa

https://m.edsoo.ru/GEJCO734F

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

34 HepenAa

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pasButus
CTEPEOMETPUHU KaK HaAyKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

34 HepenAa

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomeTpus
7.1 OrnepupoBaTh NOHATUAMU: TOUKA, PAMasi, INIOCKOCTh
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELIECHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATHAMHU: NApPAUIENBHOCTh U NEPHEHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJi, TpaHU JABYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTpaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBITYKJIbII W HEBBIMYKJIbIN
' MHOT'OTPAaHHUK, JIEMEHTbl MHOI'OTPAHHUKA, TPaBUIIbHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (IHMpamuaa, MpU3Ma,
’ IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BbBIOMpas ~ OCHOBaHUSA s
7.8 KJIacCCU(UKaLUU (BBIITYKJIbIE U HEBBINYKJIbIE MHOTOTPAHHUKH, NPAaBUIIbHBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE PU3MBI, NTapalieIenuIeabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOCHUSI CEUEHUN MHOTOIPAaHHUKOB, UCIIOJIb3YS
' METOJI CIIe/IOB
Crpoutpb ceyeHHs] MHOTOTPAaHHMKOB METOJOM  CIIE€AOB, BBIINOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/| CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasnam
WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pEUICHNH  CTaHJAPTHBIX MAaTEMATHYECKAX 3aJad Ha  BBIYUCIICHUE
paccTosHUM MEXIy ABYMsS TOYKAMU, OT TOYKH JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasnam
713 WIK alrOpUTMaM, MPHUMEHsS M3BECTHBIE aHAJIUTHYECKHE METOMAbl NpHU

pPELIEHUN CTAaHJAPTHBIX MAaTEMaTHYECKMX 3a7a4 Ha BBIYKMCICHHE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPAMBIMHA, MEXKIY NPSIMOA M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMuia) ¢ NpUMEHEHHEM (OpPMYJ, BBIYUCIATH COOTHOUICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsl B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpBI
W3Bnekatb, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(GOPMAIMIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (akKThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a1a4, MPEIINONAralliuX HECKOJIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NPUMEHEHHS 33J]aHbl B IBHOH (opme
718 [TpumensTh mpocTediine NpOrpaMMHBIE CpEeICTBA U AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' JKU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHSTH MOTyYeHHbIE 3HAHUS HAa MPAKTUKE: aHAJIM3UPOBATh peajbHbBIC
CUTYalluH ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPHUHU, MCCIEe0BaTh IOCTPOCHHBIE MOJIENIU C
UCIOJIb30BAaHUEM F€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pewiatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMETPUUYECKUX BEIUYNH
11 KUIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3YAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITHSIMH: MIAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIAapOBOM CIJIOH, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOLIA[M  MOBEPXHOCTEH TN  BpalleHus,




TeOMETPHUYECKUX TeJl C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIMCaHHBIH B chepy U
OMHCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpaIllCHUS

BBIYHCIATE COOTHOIICHHSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalICHUSA

W3BnekaTb, HWHTEPIPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeJCTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumensTh reomeTpuveckue (GaxkThl IS PEUICHHS CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOfICTBB,MI/I OHUA
o0JramaoT

HpI/IMeHHTb IIpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpJAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpPA, YIroJl
MCKAY BCKTOpPAaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMMy BEKTOpPOB M MpOM3BEIACHHE BEKTOpPa HA YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJISpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOa

6.20

PemraTs 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOIIEHUH W
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IIPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nNporpaMMHBIC  CpCACTBA U JSJICKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI ITPHU PECHICHUN CTCPECOMECTPUUCCKUX 3a/1av

HpI/IBO)lI/ITB MNpUMEPbl MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IpUpPOAC U
JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallMu ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PELICHUS
MaTeMaTHU4ecKu cPopMyIUpOBaHHON MPOoOIEMbl, MOJECIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, arnapara aiareopsl,
pelmiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonatue 06 aKCHOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue NMpsMBIX B IPOCTPAHCTBE: MIEPECEKAOIIUEC, TapalIeIbHbIe
U CKpeluBarouiyecs npsmsle. IlapaienpHOCTP MHpsAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIeIbHbIE NPSIMbIE B IPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, MApAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMU B IpocTpaHCTBE. [lapamenbHOCTh MIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajUICJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HSIpHOCTL Hp?[MOfI N IUIOCKOCTU: MCPHCHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiieldbHble U MEePHEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYIAPHOCTH MPSMOM U IIOCKOCTH, TeopeMa O MPsIMOU MepHeHANKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYIPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUS PUTypsl Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTH NpU3Mbl. [lapannenenumnes, NpsIMOYTOJIbHBIN Mapajjienenunesa u
ero csoiictBa. [lupamuna: n-yronbHas nupamujaa, TpaHU U OCHOBAHHWE MUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, NMpPaBUIbHAS M YCEUYEHHAs MUpaMHJA.
OnemMeHTHl mNpu3Mbl M nupamunabl. [IpaBWiIbHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHUIA,
npaBUJIbHASA TPEYrobHas MUpaMKJia U MPAaBUIIBHBINA TeTpasap, kyO. Ilpeacrasienue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbluncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 GOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1nommans 00KoBOi MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOpeMa O IUIOUIAJNA YCEYEHHOM INUpPaMHIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue HMIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHUYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JuameTp, IUIonalb MoBepxHocTu cheprl. Bzaumuoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHanmu Ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLlCHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieacTsusd u3 He€. O0bEM LHWIMHIpA, KOHYCA.
O06BEM mapa u wiomaas chepsl

6.7

6.8

6.9

6.10

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIaIIMUA IOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOASIIEE YePE3 BEPIIMHY), CEUSHHSI 1apa

Bektop Ha miockoctd M B npocTpaHCTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT TP PEILIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh IOHATHUAMU: OIpPENEICHHE,
aKkcuoma, TEeopeMa, CIEeACTBHE, CBOICTBO, IpPU3HAK, J10Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3aaa4, OUCHUBATDH
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpru pCICHUHU 3aaa4, B TOM
qHclie U3 IPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IOKAa3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PallMOHAJIBHOE YHUCIIO, WPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypalbHbIX, LEJbIX, PALHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JIenuTenb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIDQKEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH;  yMEHUE  ONEpUpOBaTh  MOHATUSAMHU:

nociaeca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, TreoMCTPpHUICCKaA




nporpeccusi, OeCKOHEYHO yObIBaroIiasi reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM 4YHUCJIE C IOMOUIbIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, onpeaenauTeslb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paBOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HEpPaBCHCTB W CUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMS, aCUMITOTHI Ipaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
UHTETpal; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATH  TNPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHUE MHCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEA0BaHUS (DYHKIIHIA,
HaXOJUTh HAuOOJbIIME M HAUMEHbIIHWE 3HA4YeHUs QYHKIHM; CTPOUTh
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3UYeCKUX 3a/lavax; HAXOJIWUTh TUIOMAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpana; MPUBOAUTH MPHUMEPHl MaTEMaTHYECKOIO0 MOJAEIUPOBAaHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMS (DYHKUWH, JTUHEWHas QYHKIHS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTeabHAs M
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  TIpeoOpa3oBaHus  TpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (YHKUMH Ui peIIeHHs] ypaBHEHHIH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMS, HEPABEHCTBA U HUX
CUCTEMBI IO YCIOBUIO 3aJa4yHd, HUCCIIEN0BATh IIOJYYEHHOE PCIICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh pPE3YIbTAaTOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAUaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe HU3BJIEeKaTh, MHTEPIPETUPOBATH
uH(pOopMalLKIo, NMPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKaIOIYI0 CBOMCTBA PEAJIbHBIX IPOLECCOB U SBJICHUH; NPEACTABIATh
uHpOpMaNMi0O C TOMOIIBI TabJWIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpaduUyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpadUueCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENMYMHBI, (YHKIMHA  pacupelesieHuss W IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPHUMEPbl TPOSIBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS IUIsl PEIICHUS 33a]a4; OlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICh U

HHTCPIIPCTUPOBATDH HOqueHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TPEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS NIPAMBIE, TapaJUIENbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTosIHUE OT TOYKHM JO IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBLIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPaMUbI, TPU3MBI, KOHYyca, UWIHHIApPa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, MWIMHIApPA, KOHyCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHupUKanuioo ¢Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh  TOHSATHSAMH: JIBIDKCHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA MIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, MOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUUYCCKHE OTHOIICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHUYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYHUHBI
(mMHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJIb MOBEPXHOCTH), HCHOJIB3YS
WU3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHApA, TUIonaas chepbl; 00bEM Kyoa,
PSIMOYTOJIBHOTO ~ TIapaJUIeNICIUuIe/Ia, MUPAMUIBI, TPU3MBI, I[THJIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HO,I[O6HBIX (I)I/Il"yp
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YMmenue ONCpUPOBATH NOHATUAMU: MPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BeKTOpHHﬁ 151 KOOpI[I/IHaTHHﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpyTUx y‘~I€6HBIX npeaMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIsA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. JeHCTBHUsS ¢ apupMeTHYeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nenbiM nokaszareneM. CTelneHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. [lecaTuyHble U HaTypalbHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuia cucteMsl JTMHEHHBIX ypaBHeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U1 MHHUMYyMBl QyHKIuH. Hambonbpliee m HauMeHbIee 3HAYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 CreneHHass GyHKIMS C HaTypaJbHBIM M II€JBbIM TOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[lpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxxnenne HauOONbIIero U HaUMEHBINEro 3HaueHHs (yHKIHMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI
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