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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma 1O TeOMETpUM HA YPOBEHb CpEIHEro OOIIero
obpazoBanus miua odydarontuxcs 10-11-x kmaccop MAOY Hcerckoit COII Ne 1
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

o @®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 oOpa3oBaHuH B
Poccniickon ®@enepanumy;

o npukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepxkIeHUU
benepaibHOTO rocyapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa CPEIHETO OOIIETOo
oOpa3oBaHus» (C M3MEHEHHUSMH, BHECEHHBIMU IMPUKA30M MMUHIPOCBEUIEHUSI OT
12.08.2022 Ne 732);

o npuka3za Munnpocsemenuss ot 18.05.2023 Ne 371 «O0 yTBepKaeHUU
dbenepanpHOi 00pa3oBaTEILHON MIPOTPAMMbI CPETHETO OOIIET0 00pa30BaHUS»;

o npuka3za Munnpocsenienuss ot 22.03.2021 Ne 115 «O6 yrBepxkaeHUH
[lopsinka opraHuM3alid W OCYIIECTBICHHUS 00pa30BaTEIbHOW NEATEIHHOCTH IIO
OCHOBHBIM 00111€00pa30BaTeIbHBIM IIpOrpaMmMaM — 00pa3zoBaTeIbLHBIM IIPOrpaMmMamM
HAYaJIbHOTO O0ILIEro, OCHOBHOT'O OOILEro M CPEAHET0 001Iero o0pa3oBaHUs»;

o CII 2.4.2.4283-26 «CaHUTapHO-3MIHIEMHOJIOTHYECKNE TPEOOBaHUS K
OpraHW3alysIM BOCIHUTAHUS W OOYYCHHS, OTAbIXa M O3IOPOBICHUS JETCH W
MOJIOZICKH», YTBEPKIACHHBIX MMOCTAHOBJICHHEM TJIABHOTO CAaHUTApHOTO Bpada OT
02.06.2026 Ne 19;

o CanlluH 1.2.3685-21 «l'urneHnvyeckue HOpPMATUBBI U TpeOOBAHUS K
oOecrieueHun o0 6€30MacHOCTH U (MJTK) OE3BPETHOCTH ISl YEJIOBEKa (PAKTOPOB CPEIbI

O6I/ITaHI/IH», YTBep)KI[CHHBIX IIOCTAHOBJICHUCM TJIABHOI'O CaHI/ITapHOFO Bpaqa oT
28.01.2021 Ne 2;

o C YYeTOM W3MEHEHUM, BHECEHHBIX MpHUKa3aMd MUHIPOCBEIICHUS OT
09.10.2024 Ne 704 «O BHeCEHUU U3MEHEHU B HEKOTOPBIE MPUKa3bl MUHHUCTEPCTBA
IIPOCBEILECHUS Pocculickon denepanuu, Kacaroluuecs dbenepanbHbIX

oOpa3oBaTeIbHBIX IIPOrpaMM HadajabHOTO 00Iero oOpa3oBaHHsS, OCHOBHOTO
o0111ero oOpa3oBaHus U CPEHEro OOIIEro 00pa3oBaHUMY,

® C YYEeTOM W3MCHCHHW, BHECCHHBIX IPUKA30M MunucrepcTBa

npocsenieHust Poccuiickoit @enepanmu ot 10.11.2025r. Ne 808 «O

BHECCHUM UW3MEHEHUMHW B HEKOTOpble TpuKa3bl MwuHHUCTEPCTBA

npocsenienust Poccuiickoit deneparum, kacarommecs: heaeparibHbIX

oOpa3oBaTeIbHBIX MPOrpaMM HaYaJbHOTO 00IIero o0pa3oBaHus,

OCHOBHOTO 00111ero 00Opa3oBaHus, CpeaHEro oO0Iero o0pa3oBaHUs
(3apeructpupoan Muntoctom Poccun Ne 85296 ot 11.02.2026)

yueOHOro IuUTaHa cpeAaHero oOmero o0pa3oBaHUs, YTBEPKIACHHOTO

npukazom MAOY Hcerckoit COIIl Ne 1 ot 24.08.2026 Ne 244 «O BHeceHuu



U3MEHEHHH B OCHOBHYIO OOpa30BaTeNbHYI0 MPOrpaMMy CpPEIHEro OOIIero
oOpa3oBaHUs;
o denepanbHOI paboueii mporpamMmbl o yueOHOMY TpeameTy «I eomeTpus».

PabGouass mporpamma  OpHEHTMpPOBaHAa Ha  LEJEBbIE  PUOPUTETHI,
c(opMyIupOBaHHbIE B peiepalibHOI paboueli mporpaMme BOCIUTAHUA U B paboyeil
nporpamme Bocnutanust MAOY Hcerckoi COLLL Ne 1.

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUUILIINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IMKJIA.
[TockonbKy JTOTMYECKOE MBILIUIEHKE, (POPMHUPYEMOE PU U3yUYEHUHU 00YyUarOIIUMHUCA
NOHATUIHBIX OCHOB TI'E€OMETPHM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LEMOYKH JIOTHUECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUYECKHX 3a]1a4, YMEHUE
BBIJIBUTaTh U OINPOBEPraTb TMIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOTO 1IMKJIA, B YaCTHOCTU (PU3MUYECKUX 3a/a4.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE UHANBUAYAIBHBIX CIOCOOHOCTEN 00yUarOMUXCsl IPU U3yUEHUN
TEOMETPUU 4Yepe3 00ECIEeUeHUEe BO3MOMXKHOCTH MPUOOPETEHUS M HCIOJIb30BAHUSA
0osee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U AEHCTBUM, ClIEIU(PUYHBIX T€OMETPUH,
Y HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMAaTHUYECKMX MOJEINSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3y4daThb
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ieny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKUE
MOJECIIH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJECHNUHN PACCYXKIACHUM;



dbopMupoBaHHE yMEHHUS BIAJE€Th METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pelleHus, YMEHUS UX MIPUMEHSATh, IPOBOUTH JI0Ka3aTEIbHBIE PACCYKICHUS B XO/I€
pellieHus] CTEPEOMETPHUECKUX 3a/lad W 3a/Jay C MPAKTUYECKUM COJACPKAHHUEM,
dbopMupoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JIETYKTUBHBIX PacCyXJICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME MHTEUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBAaTEIbHOM aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PyHKIIMOHATLHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYAIMsIX U MPU U3YYCHUH IPYTUX
y4€OHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM H©  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEAIbHBIX CHUTyalldil, UCCIIEOBaHMUs MOCTPOCHHBIX MOJENEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «maccax sBiusroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEJIEBAHTHBIMU T'€OMETPUM HA YIIIyOJIEHHOM ypoBHE 00ydueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEp>KaTEeNbHBIM JHHHUSIM y4yeOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH paclpeiensercs He TOJbKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam obydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOl padoueit
IpPOrpaMMBbI, paclpeAeNEéHHbIM 0 ToJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MTPUHITUITHATIBHBIM BOIIPOCAM O0yJarOIIHECs
oOpamianuch HEOJAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00YyJarOIIUXCs, PACIIUPSS U YTITyOssis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ychmoBus i auddepeHumHanuu  O0OydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OO0ECHeuuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro npeamera «MareMaTHukay;

HOJFOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3yYEHUSI MaTeMaTHKH C
yaéToM BBIOOpa Oymymied mpodeccun, oOecnedrBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.



Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss mnpsmbie. [Ipu3Hakum CKpemnBarOmMUXCA
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTYpbl HaA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKMCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJIbHBIN NTapalJIEEUIE] U €ro cBoricTBa. Kparyanmme
NyTH Ha TNOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUIbHAS U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKM: NPAaBUJIbHAs NpPHU3Ma W IPAaBWIbHAsA INUPaMHJA,



IpaBUJIbHAS TPEYTOJIbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Breruucinenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM HOBEPXHOCTH M IIOJIHOM IOBEPXHOCTH NPSIMON IPU3MBI,
IUIOLIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABHIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOpPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel Bektopa. CBs3b MEXAY KOOPAMHATAMHU BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BhnucaHHas B
MUINHAP, ONMHMCAaHHas oOKojo muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAah chephl U €€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPALICHUSI: CEUYCHUS LUIIMHIpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PEILICHUN T€OMETPUUECKUX 3a/1au.

JIBU:KEeHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEpPEHoC,
LEHTPAJIbHASI CUMMETpUs, 3€pKajbHasi CUMMETPHs, ITOBOPOT BOKPYI MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKA 00YUYaIOIIEToCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCKI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUWSA, STUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCyK€HUMN, BOCIIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTéMaTH4ecKoMy  oOpa3oBaHHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHYECKON
HayKH Kak cpepbl YeIOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh W  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXOSAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb INOSICHEHHS II0 XOAYy pELICHHs 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYEeCKOM 3a/1aui;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHITh IPHUUMHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSMHU, CBA3AaHHBIMH C  CEYEHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSS U3BECTHBIE METO/IbI ITPU
pelIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNpPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH WH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIE MOHSTHUS B
mpolecce IMOMCKA  penieHuss MaTeMaTU4YecKu  CPOpMYIHPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEalbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oOyyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEeHUE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOPMYJT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIe]IbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;
MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJaralouMxX HECKOJbKO IIAaroB PEUICHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPY PEIICHUHN CTEPEOMETPHIECKHX 3a]1aY;

IPUMEHSTH MOTYYCHHbBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBAThH
U OLICHWBATh peadbHbIC CHUTYaIldW, MPUMEHATh H3yUEHHBbIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEalIbHbIC CUTYyalluu Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTputo 20 1
2 B3anMHOe pacnonokeHue npsmsIx B 5
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX B TUIOCKOCTEH B 10 1
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL HPSIMBIX U 17 1
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 13 1
MHororpanHuKu 14 1
BekxTops!l B IpocTpaHCcTBE 15 1
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 7 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 0
7 [ToBTOpEHME, O606III€HI§C " 17 1
CUCTeMAaTH3aIvsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoxka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

[Ipenmer crepeomeTpum.
OCHOBHBIE TTOHATHUSI
crepeomerpun. CiocoObI 3a1aHus
MPSIMBIX U TJIOCKOCTEH B
npoctpancTBe. O003HAYCHUS
NPSAMBIX U TII0CKOCTe. OCHOBHBIE
npaBujIa U300paKeHUS Ha
PHCYHKE TIJIOCKOCTH,
MapauIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

AxcuoMel CTCPCOMETPpHUU

https://m.edsoo.ru/FOIMGVRWHE

https://m.edsoo.ru/IDKRAG03N

Hexotopsie ciiencTBus U3 akCuom

Pemenue 3agau Ha npuMeHeHUe
AKCHUOM CTEPEOMETPUH U HX
CIIEICTBUN

Pemenue 3agau Ha npuMeHeHUe
AKCUOM CTEPEOMETPUH U UX
CIIE€ICTBUN

Pemenue 3aga4 Ha npUMEHEHUE

AKCUOM CTEPEOMETPUH U UX
CIIE€ICTBUN

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo0.ru/AQXJXEDYR

https://m.edsoo0.ru/AQXJXEDYR

https://m.edsoo0.ru/AQXJXEDYR



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/AQXJXEDYR

MHororpanHuKH, H300paKeHHIe
HPOCTEHIINX MPOCTPAHCTBEHHBIX

Gburyp, HeCyIIECTBYIOIUX
00BEKTOB

https://m.edsoo.ru/88UACE52Y

Pemenue 3agau Ha npuMeHEHUE
AKCHOM CTE€PEOMETPUH U UX
CIIEICTBUM.

https://m.edsoo.ru/5SECB310PZ

10

11

[Ipocreiiine npocTpaHCTBEHHBIE

(GUrypHI Ha MIIOCKOCTU: TETPASIP.

[Ipocreiiine npocTpaHCTBEHHBIE
Gburypsl Ha MIOCKOCTHU:
napasuiesienuIie]l, CBOMcTBa
napajuiesaenumnena

N300pakeHue ceueHuit
nUpaMu/ibl, KyOa U pU3MBbl,
KOTOpPBIE IPOXOIAT Yepes3 ux
pé6pa. N3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
mockocrel. PackpammvBanue
MMOCTPOCHHBIX CEeUeHU Ppa3HbBIMU
[[BETaMHU

12

N3obpaxenue ceueHuit
MUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pEbpa. N3o0pakeHue
NepEeCcEeYEHUS MOTYyYEHHBIX
mockocrei. Packpamvanue
MIOCTPOEHHBIX CEYEHUI Pa3HBIMU
[[BETaMU



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/5ECB310PZ

13

Mertoa cienoB Asist MOCTPOSHUS
CeueHuu

14

Meron cie10B A TOCTPOSHUS
ceueHuil. CBolCTBa nepecevyeHuit
IPSIMBIX U IIJIOCKOCTEMN

15

16

17

18

19

20

Merton ciefoB A1 NOCTPOCHUS
ceueHuii. CBoMCTBa nepecedyeHuit
IPSMBIX U IIJIOCKOCTEMN

[ToctpoeHue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha péOpax. Co3MaHne BEBIHOCHBIX
YEPTEKEH U 3aIUCh 11aroB
IIOCTPOCHUS

[ToctpoeHue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam
Ha péopax. Co3naHue BEIHOCHBIX
YEepTEKEN U 3aIUCh 11aroB
MOCTPOCHUS

[ToBTOpEHME MIAaHUMETPUU:
Teopema 0 mTpONOPLIMOHATBHBIX
otpeskax. [Tomobue
TPEYTOJILHUKOB

IloBTOpEHME TIIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yepTexKax.

Kourponbsnaas pabora "AKCHOMBI
p
crepeomerpuun. Ceuenus"




21

CkpeluBaroumecs npsmele.
[Ipu3HaK CKpenBarommXCs
IPSAMBIX

https://m.edsoo.ru/TYO90QBHKY

22

[TapamiensHOE ¥ LIEHTPAIBHOE
npoexktupoBaHue. OCHOBHbBIE
CBOICTBa MapaijieIbHOTO
npoektupoBanus. V3o0paxenue
pa3HbIX GUTYp B MapajieIbHON
MPOEKIIUU

https://m.edsoo0.ru/03GR50WZV

23

VYTl ¢ COHANPAaBICHHBIMU
CTOpPOHaMH

https://m.edsoo.ru/Z5FPAGSHI

24

25

26

27

VYrois Mexay NpsMbIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/CYUQMU9K9

Pemenue 3agau "B3aumuaoe
PacIoIOKEHUE TPSIMBIX B
MIPOCTPAHCTBE, YTOJI MEXKTY
npsiMbIMu"

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

Pemenne 3amau "B3anMHoe
pacnoioKeHUe NPSIMbIX B
MIPOCTPAHCTBE, YTOJI MEXKY
npsiMbIMu"

https://m.edsoo.ru/XJEZAR5TO

[TapannensHble IpsiMbIE B
IIPOCTPAHCTBE

28

[TapanneabHOCTh TPEX NPSIMBIX.
Teopema o Tpex mapayeabHbIX
PSMBIX

https://m.edsoo.ru/TRPMZB3MZ

29

[TapayneabHOCTB NPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/N18CU003L



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/N18CU003L

30

Pemenne 3amag mo Teme
"[TapannenbHOCTh NPSIMOM U
IUIOCKOCTH "

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

31

Pemrenue 3agad mo reme
"ITapanienbHOCTb MPSAMON U
mIockoctu"

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

32

33

34

Penrenue 3amad mo reme
"ITapanienbHOCTb MPSAMON U
IIocKocTH"

[TapaenbHbIC MIIOCKOCTH.
[Tpu3Haky napayuieTbHOCTH ABYX

IIOCKOCTEH

CBoiicTBa napayjieabHbIX
IJIOCKOCTEMN

https://m.edsoo0.ru/7W31COFG6

https://m.edsoo.ru/QFUJAHV88

https://m.edso0.ru/3KIKV3ROG

35

Pemrenue 3agad mo reme
"ITapanienbHOCTb NPSMON U
IockocTu"

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

36

25

26

Konrponbnas pabdora "B3anmuoe
pacrosoKeHue NpsSMbIX B
npoctpanctse. [lapannensHocTh
IocKocTei”

IIpocreiilne NpOCTPaHCTBEHHBIE
(GUrypsl Ha MIOCKOCTU: TETPASIP

[Ipocreiiine NpoCcTpaHCTBEHHBIE
(GUrypsl Ha MIOCKOCTH:
napajulesenunes, CBoucTBa
napajuiejaenumnena

https://m.edsoo.ru/EBLE09SZ1

https://m.edsoo.ru/AHGUTWH2F

https://m.edsoo.ru/5ECB310PZ



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/5ECB310PZ

27

28

N3o0pakenune ceueHmit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 uxX
pe&opa. N3o0pakenue
nepeceueHsl MOJTy4YeHHBIX
IJIOCKOCTEM.

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIC MPOXOIAT Yepe3 uxX
pE&opa. Nzo0pakeHune
nepeceueHsl MOJTy4YeHHBIX
mockocreil. PackpammBanue
MOCTPOCHHBIX CEUYCHHI Pa3HBIMH
[[BETaMHU

https://m.edsoo.ru/EVUE9AZ7J

https://m.edsoo.ru/EKWHLAWS84

29

30

Meton cnenoB 1j1sl TOCTPOCHUS
CEYECHUU

Merton cieoB Uil MOCTPOEHUS
ceueHnii. CBOMCTBA nepeceueHnit
IPSIMBIX U IIJIOCKOCTEN

https://m.edsoo0.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

31

Merton cnenoB 115l TOCTPOEHUS
ceueHuii. CBoMCTBa nepecevyeHuit
MPSIMBIX | MJIOCKOCTEH

https://m.edsoo.ru/SN3SSUSEQ

32

IToctpoenue ceueHuii B
nupamuze, Kyoe mo TpéM TouKam
Ha péopax. Co3manue BEIHOCHBIX
YepTEeXKEN U 3aIUCh 11aroB
MOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

33

[TocTpoeHue ceueHunii B
nupamujie, Kyoe mo TpéM Toukam

https://m.edsoo.ru/L62FFLCBW



https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/L62FFLCBW

Ha péOpax. Co3maHne BEHIHOCHBIX
YepTexei U 3alKch I11aroB
HOCTPOCHHUSI

34

[IoBTOpEHME IUIAHUMETPUN:
Teopema 0 mpONOPLHOHAIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

35

[IoBTOpEHME IUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEUEHHUAX Ha BHIHOCHBIX
yepTeKax.

36

37

KoHTtponbHas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"
[leprieHquKyNSIpHBIE IPSIMBIC B
MIPOCTPAHCTBE

https://m.edsoo.ru/EBLE09SZ1

https://m.edsoo.ru/HYNIQ785Q

38

[TapamiensHbIE IPSIMBIE,
NEPNCHAUKYIIAPHBIC K IMITOCKOCTH

https://m.edsoo.ru/FZBZVPOEC

39

40

[Tpu3Hak neprneHuKyJIIpHOCTH
MPSMON U TNIOCKOCTH

Teopema o ipsmoti,
NEPIEHIUKYIIIPHON K INIOCKOCTU

https://m.edsoo.ru/ISFBHOGG3

https://m.edsoo.ru/\WF3MTS4E5

41

Pemenue 3agad na
NEPIEHAUKYIISIPHOCTD IPSIMOM U
IJIOCKOCTH

42

Pemenue 3agaq Ha
NEePHEHAUKYIISIPHOCTD IPSIMOM U
mwiockocty. ITimockoct u

https://m.edso0.ru/OKTGKHNSI



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I

NEPNCHAUKYJIAPHBIC UM IIPAMBIC B
MHOTI'OI'PaHHHUKax

43

Pemenue 3anau Ha
MEPICHIUKYISIPHOCTD MIPSIMON U
mrockoctu. [lnockoctu u
NEPICHIUKYIISIPHBIC UM TIPSIMBIE B
MHOTOrpaHHUKax (3amaun EI'D)

https://m.edsoo.ru/S1VOAWIW3

44

Paccrostane oT TOUKH 1O
m1ockocty. [leprieHuKymnsap u
HakJIoHHas1. [TocTpoenue
NEePIEeHIUKYIIApa U3 TOYKU Ha
IPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

45

Paccrostane oT TOUKH 1O
mockoctu. [loctpoenue
NEePIEeHIUKYIIApa U3 TOYKU Ha

IPSAMYIO

https://m.edsoo.ru/KIP9L4ZCX

46

47

48

Teopema o Tpéx
nepneHnHKmepax (pr[Maﬂ u
obOpatHas)

Teopema o Tpéx
nepneHauKyspax. Pemenue
3aJa4

VYron Mexay npsaMoi u
IJIOCKOCTBIO

https://m.edsoo.ru/CNE1PAIU5S

https://m.edsoo.ru/IPCG564WN

49

50

Pemenue 3agad mo teme
"[TapannensHOCTH MIIOCKOCTER"

[Ipoexkius GUrypsl Ha MIOCKOCTb.
OpToroHanbHO€ IPOEKTUPOBAHNE

https://m.edso0.ru/QLA4PYRAT

https://m.edso0.ru/GP0ZX8VHE



https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/GP0ZX8VHE

51

[Toctpoenue ceuenuii kyoa,
HPU3MBI, IPABWIBHON TTHPAMU/IBI
C IMTOMOIIIBIO OPTOTOHAIILHOM
HPOEKLUH

https://m.edsoo.ru/F5ZMOA1AE

52

Pemenue 3agau Ha npuMeHEHUE
TTII, Ha yroa Mexay NpssMou 1
IJIOCKOCTBIO

https://m.edsoo.ru/EBYVPSMSI

53

54

55

56

KontponsHas padora
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
1ockocTen”

[ToBTOpEHME: Yyrom Mexny
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIBHOM
TpPEYrojbHUKE, TEOpEMA
KOCHHYCOB

[ToBTOpEHME: Yyrom Mexny
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
npoctpanctse. 3agaun EI'D
JByrpannslii yroiu. JInHenHbII
yroJI ABYTPaHHOIO yria

https://m.edsoo.ru/JW5UZNN8J

https://m.edso0.ru/SKORHWDFQ

https://m.edsoo.ru/211TUD45PR

https://m.edsoo.ru/8H4CYFABO

57

[TeprienquKyIsIpHBIC TITIOCKOCTH.
[Ipu3Hak nepneHANKYISIPHOCTH
JIBYX IIJIOCKOCTEH

https://m.edsoo.ru/L9E703U3V

58

CrepeomeTpryecKue 3a1a4u,
CBsI3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM IIPAMBIX U
IJIOCKOCTH



https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/L9E703U3V

59

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
NpsAMOM 110 TIockocTu. Pemenue
3a1a4

https://m.edsoo.ru/\W5GN48EIM

60

Bpluncienue paccTosHUN MEXIY
CKPEIIHBAIOIIUMHUCS MIPSIMBIMU C
IIOMOUIBIO NEPIIECHANKYIIPHON
IUIOCKOCTH

https://m.edsoo.ru/5SW9VI1HMD

61

TpéxrpaHHslil yroji, HEpaBeHCTBA
JUISL TPEXTPAHHBIX YTJIOB.
CBOICTBO INIOCKUX YIJIOB
MHOT'OTPaHHOIO yria

62

CBolicTBa INIOCKUX U IBYTPaHHBIX
YIJI0B TPEXTPAHHOTO YIJIa

https://m.edsoo.ru/SXGHNLQ4J

63

64

65

Teopema [Tudaropa. Teopema
KOCHHYCOB ¥ CUHYCOB IS
TPEXTPAHHOTO yIJyia

Pemenue 3agaq "Y1l u
paccrosiHus"

Kontponbnas padota "Y1l u
PacCTOSIHUS»

66

67

Pemenue 3agau

IIpssMOyTONIBHBIN
napaenenurnes, Kyo,
U3MEPEHMs, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleenumne1a

https://m.edsoo.ru/K99DBNDAW



https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/K99DBNDAW

68

Teopema o AuaroHanu
PSIMOYTOJIBHOTO
napasuiesenumneia

https://m.edsoo.ru/E3T10AD6I

69

[TonsiTue MHOTOTpanHUKa. Buabl
MHOT'OI'paHHUKOB. Teopema
Ditnepa

70

71

72

IIpu3ma, BUABI IpU3M, IUIOIIAb
MMOBEPXHOCTH MPU3MBI

Pemenue 3a1au Ha BEIYKUCIICHUE
miomaau IMOBCPXHOCTHU ITPHU3MBbI

[Inpamupa. IlpaBunbHas
nupamua. CBoiicTBa pedep u
OOKOBBIX I'PaHEH MPaBUIILHON
UpaMUbl

https://m.edsoo.ru/JNDHOOS8EQ

https://m.edsoo.ru/J3R0247EQ

73

VYceuennas nupamuaa. [lnomans
MOBEPXHOCTU YCEUECHHOMN
MUPAMU/IBI

74

Pemenne 3a1a4 Ha BBIYUCIICHUC
mjiomanau MmoBEPXHOCTU
mUupaMuabl

75

76

77

Pa3BepTka MHOrOrpaHHuKa
(mocTpoeHue pa3BepTOK MPU3MBI,
MUPAMHU/IBI)

Kparuaiimue nytu Ha
MIOBEPXHOCTU MHOTOTpaHHMKA

[TonsTHE TPAaBUIBHOTO
MHOTrorpaHauka. CUMMeTpus B
MPOCTPAHCTBE. DIIEMEHTHI

https://m.edsoo.ru/Z9E166HHZ



https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/Z9E166HHZ

CUMMCTPUHU IIPABUJIBHBIX
MHOTI'OI'PaHHHUKOB

CumMMeTpHs B IPOCTPAHCTBE.
[IoHsATHE IPAaBUIBHOTO

78 MHOTOTpaHHUKA. DJIEMEHTBI https://m.eds00.ru/Z9E166HHZ
CUMMETPUHU MTPABUIIbHBIX
MHOTOTPaHHUKOB

79 Kourpobias pabora https://m.edsoo.ru/3N52B3TEM

«MHOrorpaHHUKN»

80 Pemenue 3amau
"MHororpaHHuku"
[TonsiTrie BEKTOpa Ha MIOCKOCTH U

81 B IIpocTpaHcTBe. PaBeHCTBO https://m.edsoo.ru/LRBSE3B09
BEKTOPOB.

82 CyMMa 1 pasOCTb BEKTOPOB. https://m.edsoo0.ru/MNTSX2XL8
CyMMa HECKOJIbKUX BEKTOPOB.

83 YMHOXeHHEe BEKTOpa Ha YHCIIO https://m.edsoo.ru/MJUH128L R

gq | KOMILIAHAPHBIC BEKTOPBI. https://m.eds00.ru/XS6AN7LA2
[TpaBuiio mapannenenumnena

85 Pasrosierine peKTopa 1o Tpe https://m.eds00.ru/U760IDCTG
HEKOMIUTAHAPHBIM BEKTOPaM

86 Pemerne 3az[a:1 "BeKTOpEI B https://m.edso0.ru/FIXV79T8B
NIPOCTPAHCTBE

87 [IpsmoyromnpHas cucreMa
KOOpJMHAT B MIPOCTPAHCTBE

88 KoopauHate! BeKTOpa

89 CBsi3b MEX/Ty KOOPJHMHATAMH

BCKTOpa U KOOpAWHATAMHU TOYCK



https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/FJXV79T8B

90

IIpocreiimme 3a1auu B
KOOpAMHATax

https://m.edsoo.ru/JCWURNGO01

91

92

Yrois Mexay BEKTOpaMHU

https://m.edsoo.ru/lU5196 UQP

CkanspHoe Mpou3BeIeHNE
BEKTOPOB

https://m.edso0.ru/JZ46\VVNC71

93

Beluucnenue yrios Mexay
IPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/BEHWOELKS

94

95

96

Brpluucnenue yrios Mexay
IPSIMBIMH U TUIOCKOCTSMH

https://m.edsoo.ru/P3W8WZZSY

Kontponbhas pabota «BekTops» /
«HToroBas KOHTpOJIbHAsI paboTa»

[ToBTOpEeHNE. AKCHOMBI
CTEpEOMETPUU UX CIEJICTBUS.
NapauIeIbHOCTD MPSMBIX, IPSIMOM
U TUIOCKOCTH

https://m.edsoo.ru/SFGPDWNKO

https://m.edsoo.ru/ECRMXSNM3

97

[ToBTOpenue. CxpemuBaromuecs
npsamele. [lapannensHocTh
IIJIOCKOCTEM.

https://m.edsoo.ru/XXBTFP5WL

98

[ToBTOpEHME.
[IeprieHIMKYIAPHOCTD NPAMOU U
IIJIOCKOCTH. TEOpPEMa O TPEX
NEPIEHANKYIIApAx

99

[ToBTOpenue. Yron mexay
MPSIMOM M TUIOCKOCTBIO.

JIByrpaHHBIi yrou

100

IToBTOpEHME.
[lepnenAUKYISIPHOCTD
IIJIOCKOCTEN



https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL

101 [ToBropenue. MHOTOrpaHHUKH 1
1T .B

102 | OPTOPCHHC. BEKIOPRIE 1 hitps://m.eds00.ru/931 AWXEK 1
IPOCTPAHCTBE

OBUIEE KOJIMYECTBO YACOB IT1O 102

I[TPOTPAMME



https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuyecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoapirie  Ipaxruteckue u3y4eHusi  o0pa3oBaTeJbHBIC PeCypChl
padoThI padoThI

IToBTOpEHME TEMBI

1 "KoopauHnatsl BEKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
MJIOCKOCTH M B IPOCTpaHCTBE"

2 Hosropetiite TeM:! "Ciansprioe 1 https://m.eds00.ru/MBIOBONJ7
IPOM3BEICHUE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruncnenue yria Mexay 1 https://m.eds00.ru/55KY41LVG
BEKTOpaMH B IPOCTpaHCTBE"
[ToBTOpeHue Temsl "YpaBHeHue

4 IIPSAMOM, IPOXOIAIIEH Yepes 1 https://m.edso0.ru/U20HPUS6W
JB€ TOUKH"
YpaBHEHHE IOCKOCTH,

5 HOpMaJlb, ypaBHEHHE 1 https://m.edsoo.ru/VYIH8TERW
IUIOCKOCTH B OTPE3Kax
YpaBHEHME MIIIOCKOCTH,

6 HOpMaJlb, ypaBHEHUE 1 https://m.eds00.ru/541910WGX
IUIOCKOCTH B OTPE3Kax
BekropHoe npousseneHue 1 https://m.edsoo.ru/NTYOG2APM
BekTtopHoe npousBenenune https://m.edso0.ru/54EQ7JQ8E
AHaJIUTHYECKHUE METOBI

9 pacuéra yria Mexay IpsSMbIMU 1 https://m.edsoo.ru/VPKWBB4AA

B MHOT'OI'paHHUKaxX



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexay
INIOCKOCTSIMHU B
MHOTOI'PaHHHKAX

https://m.edsoo.ru/DDXUUAIA5

11

dopmyiia pacCTOSIHUA OT TOUKH
JI0 IIJIOCKOCTU B KOOpAMHATAX

https://m.edsoo.ru/SG451UUG1

12

13

®dopmyna pacCTOSHUS OT TOUKH
JI0 IIJIOCKOCTU B KOOpAMHATAX

Haxoxnenue paCCTOﬂHI/Iﬁ oT
TOYKH J0 ITINIOCKOCTH B KY66

https://m.edsoo.ru/SG451UUG1

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

14

Haxoxnenne pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B
MIPaBWJIbHON MHUpamMuie

https://m.edsoo.ru/UZ15UU37F

15

16

KontponsHas padora
"Ananuruyeckas reomerpus”

CeueHus MHOT'OT'PaHHUKOB!
CTaHAAPTHBIC MHOT'OT'PAHHUKN

https://m.edso0.ru/SNGI1GHFM

https://m.edso00.ru/219603NHQ

17

CeueHus MHOTI'OI'paHHUKOB!
METOJ CJICI0B

https://m.edso0.ru/52XG02J5B

18

Ce‘-IGHI/ISI MHOFOFpaHHI/IKOBI
CTaHIlapTHI)IG IIJIOCKOCTH,
nepecequI/m HpﬂMBIX nu
MIOCKOCTEH

https://m.eds00.ru/CUP7TCPXQ

19

20

HapaJ'IJ'ICJIBHBIe MpAMBbIC U
IIJIOCKOCTH: MapaJlJICJIbHBIC
CCUCHUA

[TapannensHble pAMBIE U
IJIOCKOCTH: pacU€T OTHOLLEHHUI

https://m.edsoo.ru/MM69MKRDP

https://m.edso0.ru/O71ROIJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

[TapamienbHble IPSIMBIE U
IUIOCKOCTH: YIJIbl MEXIY
CKPELMBAIOILUMUCS NPSMBIMU

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

22

[IepnieHauKyIspHBIE IPSMBIE U
IIJIOCKOCTH: CTAHAPTHBIE ITAPbI
NEePIEHIUKYIISPHBIX
IUIOCKOCTEM U MPSIMBIX,
CUMMETPUU MHOTOTPaHHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

[IepnieHauKyIspHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHAUKYIIAPAX

https://m.edsoo.ru/HQIN20ZJP

24

25

26

27

28

[leprieHquKynApHBIEC TIPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOI'PAaHHHUKAX

[ToBTOpEHME: TUIOIIAIH
MHOTOYTOJIbHUKOB, ()OPMYIIBI
JUTSI TITOMAACH, COOOpaKeHMs
mogoous

[ToBTOpEHME: mIOIIAAN
MHOTOYTOJIbHUKOB, ()OPMYIIBI
JUTSL TITOMIAACH, COOOpaKeHMS
mogoous

[ToBTOpEeHwMeE: MIoMAAN
MHOTOYTOJIbHUKOB, ()OPMYIIBI
JUTSI TITOMAACH, COOOpaKeHUS
noxoous

IImomaay ceuenuit
MHOTOIPAaHHUKOB: ILJIOIIAIN

https://m.edsoo0.ru/OWFAQ1A9J

https://m.edso0.ru/FDRZ0O9G4X

https://m.edso0.ru/1ZYRNNIKV

https://m.edsoo.ru/HWHVENLOO

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

ITOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100MsI

29

Inomanu ceuenunit
MHOTOT'PaHHHUKOB: TUIOIIAH
MTIOBEPXHOCTEM, pa3pe3aHus Ha
4acT, COO0pakeHUs: TOJ00HS

https://m.edsoo.ru/8H4ELYING

30

31

32

KonrponbHas pabora
"TToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHHUsI MHOTOTPaHHUKOB"

O0BéM Tenna. O0beEM
IPSIMOYTOJIBHOTO
napasuieenune/ia

CTepeOMeTpI/I‘leCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMOM
MMpAMOYT'OJIbHOTO
napajiejienmIic1a

https://m.edsoo.ru/SSUW1IWWV1

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/ODR6H6TQS

33

IIpuxnanHeie 3apaun,
CBSI3aHHBIC C BBIUMCIICHHEM
00BEMa MPSIMOYTOILHOTO
napasulesenuIena

https://m.edsoo.ru/OSHTIOT1G

34

35

36

O0BEM IPSAMON TPU3MBI

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMOB MPSAMOI TPU3MBI
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIICHUEM
00BEMOB MPSAMOI TPU3MBI

https://m.edsoo.ru/SAIL9YHYJ

https://m.edsoo.ru/1D8HV54A9

https://m.edsoo.ru/1D8HV54A9

37

O0bEM HAKJIOHHOM MPU3MBbI

https://m.edso0.ru/ON585060H



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/ON585060H

38

O06BEM nupamMuIb1

https://m.edsoo.ru/2CJILCMKS8N

39

40

41

dopmyna 00bEMa MUPaAMUJIBL.
OTtHomeHue 00HEMOB TUPAMHU/T
C O0IIMM yTIIOM

dopmyna 00bEMa MUPaAMUJIBL.
OTtHomeHnue 00HEMOB TUPAMH/T
¢ 00ITUM yTJIOM
CrepeoMeTprYeCcKUe 3a/1a4H,
CBsI3aHHBIE ¢ 00BEMaMU
HAKJIOHHOM MPU3MBI

https://m.edsoo.ru/AL3PODCIE

https://m.edsoo.ru/AL3PODCIE

https://m.edsoo.ru/7TRSRHWO7

42

[IpukitagHble 3ana4m 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00bEMOM HAKJIOHHOH TIPH3MBbI

https://m.edso00.ru/9SF60YYVX

43

44

45

[IpukitagHble 3ana4m 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM TTUPAMUJIBI

[Tpuknanueie 3a1a4M MO TEME
"OOBbeMbI TeN'", CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI

[TpumeHeHne 00BHEMOB.

Brrunciaenue pacCcTodHuA 10
INJIOCKOCTH

https://m.edsoo.ru/Z4MZ27RMY

https://m.edsoo0.ru/SF480DTS6

https://m.edsoo.ru/I39CX03CP

46

®dopmyna 00bEMA TUPAMUIBIL.
OTtHomeHue 00HEMOB TUPAMHU/T
¢ 00LIUM yTIIOM

https://m.eds00.ru/SGOOAJRNY

47

Koutponbnas padora "O06bEmM
MHOTOTpaHHHKA"

https://m.edsoo.ru/XNWZSSJ7P



https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/XNWZSSJ7P

48

Hunuuapudeckast HOBEPXHOCTb,
00pa3yromue MUJIHHIPUICCKOM
MTOBEPXHOCTH

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

49

s p. Ipsamoii kpyrosou
uwmHap. [nomans
MIOBEPXHOCTU LUJIUHIPA

https://m.edsoo.ru/MAVW4KY55

50

51

52

Konunueckas moBepXHOCTb,
00pa3yrolne KOHMIEeCKOM
nosepxHoctu. Konyc

Ceuenune KOHYCa IIJIOCKOCTBIO,
napanneﬂbﬁoﬁ IINIOCKOCTHU
OCHOBAHUA

Y ceu€HHBII KOHYC.
N300pakeHre KOHYCOB U
yCEeYEHHBIX KOHYCOB

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

https://m.edsoo.ru/QVKWVDCTE

53

ITimomanes 00KOBOI
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTU KOHYCa

https://m.edsoo.ru/AWKB9E4ANE

54

55

56

ITmomanes 00KOBOI
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYyCa

CrepeomeTpruecKkue 3aJauu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
MMOCTPOEHUEM CEUECHUH
UJIMHApPa, KOHYyca
CrepeomeTpruecKkue 3a1a4u Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,

https://m.edsoo.ru/9NFAUE3KJ

https://m.edso0.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

MIOCTPOEHUEM CEUECHUH
HUJIUHAPA, KOHYCa

57

58

IIpuxnanHeie 3a1auu,
CBSI3aHHBIE C LIUIUHIPOM

[Tpuknagabie 3a1a49H,
CBSI3aHHBIE C IIHJIMHIPOM

https://m.eds00.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

61

62

[Tepeceuenue cdepsl U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TUIOCKOCThI0. By u
n300paxxeHue mapa

[Tepeceuenue cdepsl 1 mapa c
iockocTeio. Kacanue mapa u
cdepsl TUIOCKOCThI0. By n
n300paxxeHue mapa

VYpaBuenue chepsl. [Tnomnans
cdepsl U e€ yacten

https://m.edsoo.ru/JFBNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

63

64

Cummetpus cdepsl 1 mapa

CrepeomeTpruecKkue 3aJauu Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U 1IapoM,
MMOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

https://m.edsoo0.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuueckue 3aJauu Ha
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U 1IapoM,
MMOCTPOEHUEM MX CEUCHU I
IIJIOCKOCTBIO

https://m.edso0.ru/MXRDTK72T



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T

66

IIpuxnanHeie 3a1auu,

CBsI3aHHBIE CO cepoit U mapoM

https://m.edsoo.ru/XW5LI17A9]

67

[ToBTOpEHUE: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPYKHOCTH, CTaHJaPTHHIC
oxooust

https://m.edsoo.ru/EJ2QDAVEJ]

68

69

Paznuunnie KOM6I/IHaHI/II/I TCI
BpalcHusd 1 MHOTI'OI'paHHUKOB

3agaun o teme "Tena u
MOBEPXHOCTU BpalieHus"

https://m.edso0.ru/LE7933LXX

https://m.edsoo.ru/PHHLCG54E

70

3anauu o reme "Tena u
MOBEPXHOCTHU BpaleHus"

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

71

72

KoHTtposnbhas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O6bém nununaapa. Teopema 06

00BEME PSAMOTro LMIMHIPA

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

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

73

Brraucienne 00bEMOB TEI C
TTOMOIIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM KoHyca

https://m.edsoo.ru/ACTOMFMVF

74

75

76

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYCa

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIICHHEM
00BEMOB IUITUH/IPA, KOHYCA
[IpuknagHbie 3a1a4u 1O TEME

"OO0BEMBI U IIOLIAIN
noBepxHocTen Ten"

https://m.edso0.ru/ZYTK7P8B1

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

https://m.edso0.ru/QXEA9GPVB



https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB

77

78

79

O0bEM 1apa U LapoBOro
cektopa. Teopema 00 00bEMe
mapa. [lnomans chepsl.
CrepeomeTpuyeckue 3a1au,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB 11apa, I1apOBOTO

CCIMCHTA U IApOBOTO CCKTOpa

[Ipuknagabie 3a1a491 110 TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM 11apa U IJIOIIAIBIO

cdepsl. COOTHOMICHUST MEXKTY

IJIOIIAIMU ITOBEPXHOCTEN U
00BbEMaMU TIOOOHBIX TET

IToxoOuEble Tena B
npoctpaHncTse. M3Menenue
00BEma mpu 1o 100uu.
CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIC C BEIYHCICHUEM
00BEMOB TEJ U TUIOIAIeH
MIOBEPXHOCTEN

https://m.edsoo.ru/VV6ONBVZX

https://m.edsoo.ru/EZHI9GRUEJ]

https://m.edsoo.ru/H24188MKQ

80

81

82

KonTposabnas pabora
"Ilnomaam mMOBEPXHOCTH U
00BEMBI KpYyTJIbIX TET"

JIBM>KEHUS IPOCTPAHCTBA.
OTtob6paxenus. J[Buxenus u
paBeHcTBO (puryp. Obume
CBOMCTBA JIBUKECHUU

Bunsl n1BmkeHui:
NapaJulebHbIN MIEPEHOC,

https://m.edso0.ru/73UODGNYR

https://m.edso0.ru/RXJ4AYW6ENA

https://m.edso0.ru/ZSUA77NTX



https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

LEHTpaJIbHasi CHMMETPHS,
3epKajJbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSAMOit

83

84

85

[IpeoOpazoBanus mogo0wMs.
[psimast u chepa Diinepa
['eomeTpuueckue 3a1aun Ha
NPUMEHEHHE JBIKCHHS

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
IMPUMCHCHHUEC IBUKCHUS

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

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

86

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
cUCTeMaTH3aIlus 3HaHU:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

https://m.edsoo.ru/IHVB2NZH9

87

88

89

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
CHCTeMaTH3allysl 3HAHUIA:

"IlepnieHIUKYISPHOCTD MPSIMBIX

Y TUIOCKOCTEH B IpOCTpaHcTBe"

O6o06matomiee moBTopenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"Vriel 1 paccTostHUS"

O6o06matomee moBTopenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,

https://m.edsoo.ru/AQEFPERJO

https://m.edso0.ru/B85S7VDTC

https://m.edso0.ru/SNIJOLN63



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/3NIJ0LN63

CHUCTeMaTU3alrs 3HAHUM:
"BekTopsbl B npocTpaHcTse"

90

Ob6o6maroee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
CHUCTeMaTU3alrs 3HAHUM:
"O6BbeM MHOTOTpaHHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 kmaccos,
CHUCTEeMaTU3als 3HAHUI:
"O6beM MHOTOTpaHHUKa"

https://m.edsoo.ru/AJX4CDP5I

92

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cucTeMaTu3alnus 3HaHUM:
"ITnomany NOBEpXHOCTH U
00BEMBI KpyTJIbIX TEn"

https://m.edsoo.ru/H2ZABPRXO

93

O6o0matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 kmaccos,
CUCTEMAaTH3als 3HAaHUI:
"ITnomany NOBEpXHOCTH U
00BEMBI KpyTJIbIX Ten"

https://m.edsoo.ru/JG1DJ50NK

94

95

96

HtoroBast KoHTpoJIbHAs paboTa
[ToBTOpeHnue, 0600IIeHNE U
crucTeMaTu3alus 3HaHUI

Hctopus pa3BuTHs
CTEpPEOMETPUH KaK HayKHu U €€

https://m.eds00.ru/GXZMP89GD

https://m.edsoo.ru/UI126CB4XL

https://m.edsoo.ru/I[EBALO6B5
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https://m.edsoo.ru/IE8ALO6B5

pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX Y KOMIIbIOTEPHBIX
TEXHOJIOT U

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

98

Hcropus pazsurus
CTEpEOMETPUHU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
UH)KEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTH

https://m.edso00.ru/41X3XKQOG

99

Hcropus pazsurus
CTEpEOMETPUHU KAaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U

https://m.edsoo.ru/4PGHOJY AH

100

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pa3Butns
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR
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Hcropus pazsurus
CTEepEOMETpPUH KaK HayKu U e
102 POJIb B pa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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https://m.edso00.ru/X89TQ8776
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS U3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHUSAMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOIO yIJa,
7.5 pedpo ABYIpaHHOIO yriia, JIMHEHHBIA YToJl IBYTPAaHHOTO yIJia, IpagycHas
Mepa IBYTPaHHOTO yTria
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAaHHMK, BBIIYKJIBIA M HEBBITYKIIBINA
' MHOT'OT'PAaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, IPaBHJIbHBIH MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHMpamuja, NpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE H  HAKJIOHHBIE TIPU3MBI,
napaJiesIenue 1)
79 OnepupoBaTh TTOHSATHSIMH: CeKymiast TUIOCKOCT, ceueHme
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIIBI  TOCTPOCHHUS  CEYCHWH  MHOTOTPAHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
CTpouTh CEYEeHHST MHOTOTPAHHHKOB METOJOM CIIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYCCKUX BEJMUYMH MO 0Opa3iam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIE AHAJTUTUYCCKHE METOJIBI IPH
7.12 pEelICHHH CTaHIAPTHBIX MaTeMaTHYECKHMX 3aJady Ha BBIUYUCIICHUE
pacCTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKH JIO0 MPSAMON, OT TOUKHJIO
TUIOCKOCTH, M@Ky CKPEIMBAIOIIMMUCS MPSIMBIMU
713 Pemiate 3a1aun Ha HaxOXJ€HUE F€OMETPUUECKUX BEIMUYUH 110 0Opa3nam

HIIW aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUC MCETOJbI ITpH




pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAKOIIMMHUCA IPSAMBIMH, MCKIY HpHMOﬁ Hn IINIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJIOIAISIMU MTOBEPXHOCTEH, o0BéMaMu MOJO0HBIX
MHOT'OTPaHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU (UTYPBI
N3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHGPOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpPEACTABICHHYIO Ha
4epTeKaX U PUCYHKaX
[TpumensaTh reomerpuyeckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3aJa4, IPEIIOJIAaralollluX HECKOJBKO IAroB PELIEHUs, €CIU YCJIOBHUSA
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U BIJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 ITpuBOIMTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
ITpyuMeHATh NOTy4YEHHbIE 3HaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIC
CUTYallu! YU IPUMEHATH U3yYEHHBIE TIOHATHS B IIPOLIECCE MIOMCKA PELICHMUS
MaTeMaTHYecKd  cOpMyIUpOBAaHHOM  MpoOJIeMBbl,  MOJAEIUPOBATH
7.20 pEalbHbIE CUTYyallMM Ha SI3bIKE N€OMETPHUH, UCCIIENOBATH IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX TOHATUN U TEOPEM, allnapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauyd, CBSI3aHHBIE C HAXOXICHHEM
FEOMETPUUECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero odopa3oBaHust
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: HWINHIPUYECKAs MMOBEPXHOCTh, 00pa3yroliye
6.1 IWIMHJPUYECKON TMOBEPXHOCTH, LMIMHAP, KOHUYECKas IMOBEPXHOCTbD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHADP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTyYSHUS TEJl BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIApOBOW CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Boruucnsate 00bEMBI M TUIOIIAAM TMOBEPXHOCTEHW TEI BpalleHHUS,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYTT

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

BBIYHCIATE COOTHOMICHUS MEXTY TUIOIIAIIMU IIOBEPXHOCTEH M 00BEMaMH
IMOAOOHBIX TEI

6.9

N300paxarh u3yyaemble (UTYypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEoOpPa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYI0 Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpUYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aa4, IPEANOoJaratommux HECKOJBKO MIaroB pCeHICHUs, C€CIIN YCIIOBUSA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BBIMONMHATE JIEHCTBUSL CIOKEHUST BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTb IMMpaBUJIO MTapaJuICJICIIUIICAa ITPH CIIOKECHUHN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ  MEXIYy BEKTOpaMH, CKaJLIPHOE IIPOM3BEIEHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/y BEKTOpaMH, CKaJspHOE MPOU3BEICHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUUICCKUEC 3aJa4Yi HAa TPUMECHCHUEC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3agadd Ha A0Ka3aTCJIbCTBO MATEMAaTHYCCKHUX OTHONICHUN U
HAaXO0XICHUC T'COMCTPHUICCKUX BCIWYHUH I10 o6pa3uaM WK aJirOpuTMaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUHA CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IMPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPY PEILICHUN CTEPEOMETPUUECKHX 3a1a4

6.22

6.23

IIpuBOoAUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTUKE: aHAIU3UPOBATh PealibHbIC
CUTYallUU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMYIHPOBAaHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
peabHbIE CUTYallMM HA SI3BIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eomerpus

7.1

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

1.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKarolLIUecs,
napajulelibHble M CKpeuuBarouiyecss mpsmble. llapamienbHocTs MHpsAMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJd MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: MapajlieiabHble MIOCKOCTH, CBOKMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpadJp,
KyO, mapaJuiesenumne1, IoCTPOCHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TapajlieIbHbIe U NEPICHANKYISPHBIC K IIOCKOCTH, MPU3HAK
MEePIEHIUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TEOpPEMA O MPSAMOU NEePHEHANKYIIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBII
yroJ1, IMHEWHBINA YroJl ABYTpaHHOro yria. [leprneHIuKynsip u HaKJIIOHHBIE: pACCTOSTHUE
OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyYyIApHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHsATHE MHOIOrpaHHHMKA, OCHOBHBIE DJIEMEHTBI MHOTOIPDAHHMKA, BBIIMYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs NPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTh Npu3Mel. [lapamnenenunen, npssMOyroiabHbIi NapajuIeIenUuIe]
u ero cporcrtsa. [lupamuaa: N-yronpHas nupaMuia, rpaHd U OCHOBAHHWE NTUPaMUIbL,
OO0KOBas M IOJIHAs MOBEPXHOCTh NMUPAMUbI, MIPABHIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUiIbHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPaBWIBHOTO MHOIOTpaHHMKA, MpaBUibHAas NpU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTOJIbHAs MUpaMua U IPaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M ukKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTPUU B nupamMuiax, napajjiejacnuicaax, IMPaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Boruncnenue »1eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOMIAb




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPaBWJIBHOM NHMpaMuzbl, TeOpemMa O IUIOIIALU
yceuéHHo# nupamupl. [Tonstue 06 06béMe. O0bEM UpaMUIbl, TPU3MBI

1.7

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOTI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlumuHap: ocHOBaHUSA M OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
U OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTH

Cdepa u map: ueHTp, paanyc, AHaMeTp, TIIOMAAb MOBEPXHOCTH cdeprl. BzanmHoe
pacnosoxenue chepbl U TIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, mionans

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanuu Tten BpalleHWs U MHOTOTPAHHUKOB. MHOTOTpaHHHUK, OINMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
IpSIMOYTOJIBHOTO Mapaijenenunena M cieActBus u3 He€. OO0bEM LMIMHApA,
KoHyca. O0BbEM 1mapa u mionaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHONIIEHUS MEXAY  IUIOHIAASIMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nuiauHApa (MapajuyieNlbHO M MEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHYyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUSHUs 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CrnoxxeHrHe M BBIUMTAHHE BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHbBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
IIpocreiimue 3amaum B KOOpAMHATaX. YTroil Mexay BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIUMCIEHUE YITIOB MEXKAY MPSAMBIMU U IIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIM METO/ ITPH PELIEHUN T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOpMyIHpOBATh W ONEPUPOBATH TOHATHAMHU: ONPEACICHHUE,
aKcuoma, TEOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W MPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUH; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPAllMU Haj
MHOXECTBAMH; yMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIIMCaHUs PEaIbHBIX IIPOLIECCOB U SIBJICHUN U IIPU PELICHUU
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMM: HAaTypajJbHOE YUCIIO, LIEJ0€ YHUCIIO,
CTETIeHb C LIEJBIM TI0Ka3aTeeM, KOPeHb HaTypallbHOW CTENEHH, CTEIICHb
C palMOHAIBHBIM  [OKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
noKaszaTeneM, JIorapuM 4HCla, CHHYC, KOCHHYC W  TaHTEHC
NPOMU3BOJIEHOTO YHCIA, OCTaTOK II0 MOJXYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBHTENBHBIX UYHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOriee kpaTHOe, anropuT™ EBKITHIA MpH pelrieHn  3a1ad; 3HAaKOMCTBO C
pa3NMYHBIMM ~ TMO3UIIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS; yMEHHe
BBITTOJIHATh BBIYMCIICHHE 3HAYCHHH W TPEoOpa3OBaHUs BBIPAKCHHU CO
CTENEHsAMHU U JiorapudmMamu, npeoOpa3oBaHus IPOOHO-paIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IMOHATHUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTpruIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyeckass  IMporpeccus; yMEHHME  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONepUpPOBaTh HMOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO YHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb INPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

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

YMeHHe OonepupoBarTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI) Pa3JIMYHBIX IPHUEMOB; pELIAThH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YyHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMH, OIPaHMYCHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUECHUs
(GyHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
GyHKIMM, 1iepBasi U BTOpasi MPoU3BOHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIUH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOU K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO Ul HCCIeloBaHUsA (DYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIINE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHUEM arrapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEro
peIlIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMHUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIHIO




HUHTCrpaia, NpUuBOJUTb NPUMCPbI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTUdHAs
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIe TPUTOHOMETPHUYECKHE
GyHKLMU, TOKa3zaTesnbHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPEOOpa30BaHUS
rpaguKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3a[ad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (DYHKIIHIA 7S] pEIICHUST
yYpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOICHTHI, I0JIM M YacTH, Ha JIBUKEHHE, paboTy, CTOMMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3aJ1a4d U3 00JIaCTH YNpaBJICHUS JIUYHBIMH M CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4H, MCCIENOBAaTh IOJYyYEHHOE DPEILICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTAT

YMeHue onepupoBaTh HOHATHAMU: CpeiHee apudmMeTnieckoe, MearaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIEPCHsl, CTAaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATD
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pEAJIbHBIX NTPOLIECCOB U SIBICHUM; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIeI0BaTh
CTaTUCTHYECKUE JIaHHBbIC, B TOM YHCIE C IMPUMEHEHHEM IpapUuecKux
METO/IOB U JIEKTPOHHBIX CPECTB; I'pa)UueCKHU UCCIIE0BATh COBMECTHBIE
HaOJIOZEHUST C TIOMOIIBIO JUarpaMM pAacCeUBaHMSA M JTUHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyily MOJHOU
BEPOSATHOCTH, (hopmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlyuallHOW BEJWYMHBI, (YHKIUH paclpelnesieHuss H  IJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNIeHUuN JUIs
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE NPUBOAUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHSATh KOMOWHATOPHBIE (DaKThI U PACCYKICHHS IJIs pEIICHUs 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITHH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YIbTAT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIHAECS IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YrOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSIMBIMH, PACCTOSIHAE MEKy TUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
pelIeHNH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajmienenurne]n, npu3sMa, Nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMU[BI, MPU3MBI, KOHYCa, LWINHApa, 00bEM KyOa,

IIPSIMOYTOJIBHOTO ITapajulelIeUIela, MUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUEHHUS KOHYCAa M IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomasacs cdepsl, IMWINHIPA, KOHYCa; yYMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHl U TTOBEPXHOCTH
BpAICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpEAEICHUS U3y4aeMbIX (PUTYp, BBIIIBUTATh TUIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanuo ¢Guryp mno
Pa3IUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOAO0OMS, IO0J0OHBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B IPHPOJIE,
HCKYCCTBE, apXHUTEKType; HCIIONB30BAaTh T'€OMETPHYECKUE OTHOIICHHUS
IPY PEIICHHUH 33]a4; HAXOAUTh T€OMETPHUECKHE BEINYHUHBI (JUTHHA, YTOJ,
ioniaib, 00bEM) MpH pElIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, OOBEM, IJIOMIATL TOBEPXHOCTH), WCIOIB3YS
u3yyeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMaas cepnl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

12

YMeHue oneprupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3iokKEeHHEe BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, Yrol MEXKIY
BEKTOpAaMU; YMEHHUE HCIIOJIh30BaTh BEKTOPHBIM U KOOPJAUHATHBIA METO]
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMmenue BbIOMpaTh MOAXOMAMIMHA METOA IS pelIeHUs 3a/1a4H;
IIOHUMAHNE 3HAYMMOCTH MAaTEMaTUKHM B M3YYEHMM NPUPOIHBIX H
OOIIIECTBEHHBIX ~NIPOIIECCOB W  SBJICHUH; YMEHHE paCIO3HABaTh

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANUTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KopeHb HaTypallbHOW cTeneHu. JleiicTBus ¢ apudmeTnaeckumMu
' KOPHSIMH HAaTypaJIbHOW CTETICHU

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

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JTOrapH(pMbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkEHHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, NPUKHUIKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB

2.10 VYpaBHeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTenb MaTPHUIIbI
3 OyHKIMU U Tpaduku




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKIMU. [lepuoauueckue GpyHKIUMN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [TpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (PYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanOoIbIIero 1 HAaMMEHbIEro 3HaueHUs! GYHKIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






