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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcss OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETrO
oO1iero o0pa3oBaHusl, Tak Kak 00€CIeuYnBAET BO3MOKHOCTh U3yUEHUs TUCHUIUINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[Tockonpky  JOTHYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  H3YYCHHUHU
00y4arIMMUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEP)KIACHUM IPU PEIIEHUU I€OMETPHUYECKUX
3aJa4, YMEHHUE BBIABUraTb U ONPOBEPrarb TIMIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpammsl yueOHOro Kypca «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAJIbHBIX CIIOCOOHOCTEM OOy4aroumxcs Ipu
U3y4YeHUU TEOMETpUM depe3 oOecleyeHre BO3MOXKHOCTU MPUOOpPETEHHS U
UCIIONb30BaHUsl Oosee TIyOOKMX TEOMETPHUUECKMX 3HAaHUM U JACHCTBHIA,
CHEIU(PUYHBIX TEOMETPHUU, U HEOOXOIUMBIX JIJIsl YCHEIIHOTO MPOo¢EeCCHOHATBHOTO
o0pa3oBaHUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHBIMM 3aJjayaMy Kypca T€OMETPUM Ha YIIyOJIEHHOM YpOBHE,
paCIIMPSIONIMMH U yCUIUBAIOIIUMHU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclmMpeHre NpPeaCcTaBICHUs O T€OMETPUN KaK 4aCTH MUPOBOW KYJIBTYPBI U
(opMUPOBAaHNE OCO3HAHUS B3aMMOCBS3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEHUIINX MATEMAaTHYECKUX MOJEISIX, MO3BOJLIIOLIMX ONMUCBHIBATH M M3ydaThb
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MOHATUMHOTO aImapara mno pasaeiy
«CrtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

(¢opMupOBaHHE  YMEHHUS  BJIAJIETh ~ OCHOBHBIMM  HOHATUAMH O
IPOCTPAHCTBEHHBIX (UI'ypaX M HMX OCHOBHBIMM CBOWMCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHHs OKa3bIBaTh TEOPEMbl M HAXOIUTH
HECTaHAAPTHBIE CIIOCOObI PELIeHNUs 3aay;

dbopMupoOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKaxX, MOACIAX U B pealbHOM
MUpE MHOIOTPaHHUKHM M Teja BpalleHUs, KOHCTPYHUPOBATb I'€OMETPUYECKUE
MOJICIIN;

¢bopMUpOBaHHE MOHMMAaHHUS BO3MOKHOCTH aKCHOMATHYE€CKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX TEeOpHil, (GOpMUpPOBAHUE TMOHHMMAHHUS POJIU AKCMOMATHUKH TMpHU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJETh METOJAMHU J0Ka3aTeJIbCTB U AJITOPUTMOB
peleHus, yMEHUSI HUX IPUMEHATH, NPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUYECKHX 3a7ad U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIMMOCTH JOKA3aTelIbCTB IpHU



000CHOBaHHMU MaTEMaTHUYECKHUX YTBEPKACHUN U POJIM AKCUOMATHUKH B MPOBEACHUU
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUICKTYaIbHBIX U  TBOPYECKUX
CroCcOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIBCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpEca K U3YUEHHUIO T€OMETPUH;

dbopmupoBanre (yHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOM T'€OMETpPUU:
YMEHHsI pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKHX MOHATUN, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTyalUsiX U MPU U3YYCHUH JIPYTUX
y4e€OHBbIX MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINN TTOTYIECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMHU JIMHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBuswoTcs: «lIpsimMble M IUIOCKOCTU B MPOCTPAHCTBE,
«MHuororpannukun», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «/{BIXKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSIMIAY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOy4YeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacrlpeiensercs He TOJbKO IO
coJlepKaTeIbHBIM JIMHUSAM, HO U 10 rogaM oOyuenusi. Conepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OCBoeHHS DenepasbHON paboueit
pOrpamMMbl, pacnpeleNE€HHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIUITMATIBLHBIM BOIIPOCaM 00yYaroiuecs
oOpamaiich ~ HEOJHOKPATHO. OTO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
reOMEeTPUUECKUMHU MOHATHSIMHI M HaBBIKAMHU MOCIIE0OBATEIBHO U MOCTYNATENbHO, C
cOOJI0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUsI BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYarOIIMUXCs, PACIIUPSIs U yrayomsis
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i auddepeHnmanum  0OydeHHs, TOCTPOCHUS
UHAMBUAYAIbHBIX 00pa30oBaTeNbHBIX MPOrpaMM, O0OECNeYuTh YriyOn&HHOe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaétoM BbIOOpa Oymymel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
0o0muM 1 IpoecCuoHaTEHBIM 00pa30BaHUEM.

[Ipeamet reomeTpust 06s1aJ1a€T BHICOKUM BOCHUTATEbHBIM MOTEHIIUATIOM —
(dopmupoBanue KOMILUIEKCa JMYHOCTHBIX pe3ybTaToB OCBOCHUS
o0pa3oBaTeIbHOM MPOTpaMMbl, BKIIOYAIOLIETO POCCHUHCKYIO TPa)XJaHCKYIO
UJAEHTUYHOCTh,  LIEHHOCTHOE  OTHOLUEHWE K  HAay4YHOMY  [O3HAHMUIO,



WHTEJUICKTYabHYI0 KYJIbTYPy W TOTOBHOCTHh K MPUMEHEHUI0 TE€OMETPUUYECKHX
METOJIOB TpPU PEUICHUH COLMAJbHO U NpOo(EeCcCCHOHATBLHO 3HAYMMBIX 3ajad.
[IpenycMmaTtpuBaeTcsi BOCHUTAaHUE YBaXKEHUS K JOCTHXKEHHUSIM OTEUECTBEHHOMU
MaT€MaTUYeCKOM IIKOJbl, a TaKKe OCO3HaHUE POJU TEOMETPUU  Kak
byHIaMEHTAIBHONW NUCIUIUIMHEI B PAa3BUTUHM BBICOKOTEXHOJIOTHYHBIX OTpAaCIeH,
ApPXUTEKTYPhl, WHXXEHEPHOTO Jejla W OOOPOHHO-TIPOMBIIICHHOTO KOMIUIEKCa
Poccuiickon ®enepanumu.

3amaun BOCHIUTATEIBHOTO KOMIIOHEHTAa B paMkax npeameta «l'eomerpus»
10 HAMPABJICHUSM:

1. [TarpuoTHUEeCcKO€ BOCTIUTAHUE:

. pPacKpbhITHE HCTOPUKO-HAYYHOTO BKJIaJa POCCUMCKUX  YUEHBIX
(H. U. JloGaueBckuit, A.Jl. Anexcanmpos, II.JI. UeOpm€éB) B CcTaHOBICHUE U
pa3BUTHE TEOMETPUYECKON HAyKH, BKJIIOYAs 3HAYCHUE HEEBKIMIOBOW T€OMETPHH
JUTsI COBPEMEHHOW HAyKU M TEXHUKW;

. WHTETpalus B COJEpKaHWe OOyYeHHS 3aJad C KpPaeBEeTYECKON U
oTpacneBoil crneuudukod (pacu€r KOHCTPYKTHMBHBIX MapaMeTpoB OOBEKTOB
rOpOJICKOM Cpelibl, AJIIEMEHTOB TPaHCHOPTHOM UH(PACTPYKTYPHI,
TOnorpaguIecKux U 0AUTUCTUIECKUX MOJIeTel);

. JEMOHCTpAIs TPUKIATHOTO 3HAYCHUS TEOMETPHUH B KIIFOYEBBIX
OTEYECTBEHHBIX IMPOEKTAX — KOCMUYECKON MpOTpaMMe, aBUa- W CYIOCTPOCHHH,
CHUCTEMax HaBUTAITUHU U T€OC3UH.

2. I'paxxmaHCcKO€ BOCIIUTAHUE:

. dbopMHpOBaHUE OTBETCTBEHHOCTH 3a JIOCTOBEPHOCTh M TOYHOCTh
pPacy€ToB MOCPEJICTBOM aHAJIM3a PEANbHBIX IMOCIEACTBUI HMHKEHEPHBIX OMIMOOK
(aBapuii, 0OpyIIeHUN KOHCTPYKIIUM) KaK ITUYECKOTO acreKkTa mpodeccruoHaaibHON
NEeSATEIbHOCTH;

. pa3BUTHE KYyJbTYpbl MaTEMaTUYECKOW apryMEHTAIlMU: HABHIKOB
KOPPEKTHOTO TIPEJICTABICHUS JI0KA3aTENbCTB, YBAKHUTEIHHOTO OTHOIICHHUS K
ATBTEPHATUBHBIM METOJIaM PEIICHHUSI, KOHCTPYKTUBHOM KPUTHKU U CAMOKPUTHUKH B
paMKax akaJIieMHUYeCcKOro JUCKYypCa;

. BOBJICUEHHE 00YYAIOUIUXCS B COIIMAIBHO OPUEHTUPOBAHHBIE TIPOEKThI
(pacuér TuIomaAme g OJAroyCTpPOMCTBA  TEPPUTOPHUH, MOJETUPOBAHUE
AJIIEMEHTOB JIOCTYITHOM Cpeibl C YYETOM HOPMATUBHBIX TPEOOBAHMUIA).

3. lyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

. BOCITUTAHUE BOJICBBIX KauecTB (HACTOWYUBOCTS,
1EJICYCTPEMIIEHHOCTh) Yepe3 PEIICHNEe MHOTO3TAIHbIX TE€OMETPUYECKHUX 3ajad,
TpeOYIOLIMX MOCJEeN0BATEILHOTO MPUMEHEHUS TEOPETUYECKUX TMOJIOKEHUN U
KOHTPOJISl TPOMEKYTOUHBIX PE3YJIbTATOB;



. dopMupOBaHHE aKaJEMHYECKOW YECTHOCTH TMPH  BBIIOJHEHUHU
CaMOCTOSITENIbHBIX M KOHTPOJIBHBIX PabOT, HEMPUATHS TUTaruaTa U HEKOPPEKTHOTO
3aMMCTBOBaHUS PEIICHUH;

. pa3BUTHE HABBIKOB KOOTMEpAIllMd B paMKax TPYNNOBOW MPOEKTHOM
NESTENIbHOCTH:  paclpeleieHne pojei, B3auMHAas MPOBEpKAa PE3yJbTaTOB,
COTJIacOBaHHUE MOJIXOA0B K PEIICHNIO KOMITJIEKCHBIX 3aj1ad.

4. DCTEeTHYECKOE BOCIUTAHUE:

. PAaCKpBITHE ACTETUYECKON COCTABJISIONIEH TeOMETPUU MOCPEACTBOM
U3YYCHUS CUMMETPHUH, MPOMOPIUH, (PpaKkTadbHBIX CTPYKTYp M WX MPOSBICHUI B
NIPUPOJIC, APXUTEKTYPE U JEKOPATHBHO-TIPUKIIATHOM UCKyCCTBE Hapo 0B Poccuu;

. aHaJIM3 TEOMETPUUYECKUX MPHUHIIUIIOB MOCTPOCHUS XYI0KECTBEHHBIX
00BEKTOB (OpHAMEHTOB, MO3auK, apPXUTEKTYypHBIX aHcamOiel) c y4éToMm
KYJIbTYPHO-HUCTOPUUYECKOTO KOHTEKCTA,

. peanuzanus TBOPYECKUX 3aJjaHui, HaIPaBJICHHBIX Ha
KOHCTPYHMPOBAaHUE  TIECOMETPUYECKMX  KOMIO3MIMA  C  HCIOJIb30BaHUEM
npeoOpa3oBaHuil MIIOCKOCTH M MPOCTPaHCTBa (0ceBas, IEHTpalbHAs, TTOBOPOTHAs
CUMMETPUS, TapaUIeTIbHBIA IEPEHOC).

5. ®opmupoBaHUE IIECHHOCTH HAYYHOTO MTO3HAHMUS

. OCMBICJICHHE TE€OMETPUU KaK JEeTyKTUBHOW CHCTEMbl, OCHOBAaHHOW Ha
aKCMOMATHUYECKOM METOJie (aKCMOMBI — T€OPEMbI — CIIEACTBHS), C aKIIEHTOM Ha
JIOTHYECKYIO CTPOTOCTh U HEMPOTHUBOPEUYUBOCTH BHIBOJIOB;

. pa3BUTHE HUCCIIEOBATEIbCKUX YMEHUI: MOCTPOEHUE TUIIOTE3, MOUCK
KOHTPIIPUMEPOB, BBISIBIICHHE JIOTHUYECKHUX OIINOOK B PACCYKIECHUSIX, BEpUPUKAIIUS
PE3yIIbTaTOB;

. OCBOCHHE METOJIOB MaTeMaTHYECKOTO MOJICTTUPOBAHUS:
aNMpOKCUMAIUSl ~ PEATbHBIX ~ OOBEKTOB  TE€OMETPUYECKUMHU  (QHUrypamu,
KOJIMYECTBEHHAs OIEHKA MapaMeTpOB, MHTEPIPETAIUs Pe3ylIbTaTOB B KOHTEKCTE
VCXOJHOU 3a7a4H.

6. ®u3nyeckoe BoCUTaHue U ((OPMUPOBAHHUE KYJIbTYPHI 3I0POBBSI:

. COOJIOZICHHE DPrOHOMHUYECKHX TpeOOBaHWW TPU  BBINOJHEHUHU
rpaduyeckux padboT (opraHuzamnus padodero Mecta, NpopuIaKTHUKa 3PUTEILHOTO
YTOMJICHHSI, YEPEIOBAHUE BUJIOB JIEATEIHHOCTH);

. BKIIFOUEHUE B YUYEOHBIA TIpOIlECC 3alad, CBA3AHHBIX C pacdéTom
apaMeTpoB CHOPTUBHBIX COOPYKEHHI, 30H O€30MacHOCTH, YIIoB 0030pa U
TPACKTOPUN IBUIKECHUS;

. pacKpbITHE poiu IPOCTPAHCTBEHHOTO MBIIIICHUS B
npo(heCcCHOHANBFHOW ACSATENLHOCTH (HAaBUTALlMs, YIPAaBJICHHWE TPAHCIOPTHBIMU
CpEIICTBaMH, CIIOPTUBHAS aHAJTUTHKA).



7. TpyZ1oBOE BOCIIUTAHHUE:

. dbopMHpOBaHUE HABBIKOB PabOThI C TPAJAUIMOHHBIMU YEPTEKHBIMU
UHCTPYMEHTAMHU u U (QPOBBIMU MHCTPYMEHTAMHU r€OMETPUYECKOTO
MOJICJIMPOBAHUS, BKIIOUast TPEOOBaHUS K TOYHOCTH U aKKYPAaTHOCTH MOCTPOCHHUI;

. npodOoprUeHTAIlMOHHAsA OpHeHTanusi Ha npodeccuu, Tpedyromue
BIAJICHUSI TEOMETPUUYECKHUMH METOAaMH (apXUTEKTOp, WHKEHEP-KOHCTPYKTOD,
T€0JIE3UCT, TONorpad, MPOMBIIIJICHHBIN AU3aiHED);

. pelIeHre TPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, CBSI3aHHBIX C PACUETOM
pacxojia MaTepUasioB, ONTUMU3AIUEN PACKPOs, TUIAHUPOBAHUEM MPOCTPAHCTBA U
OIICHKOHN 3KOHOMHYECKOU (D PEKTUBHOCTH MPOECKTHBIX PEIICHU.

8. DKOJIOrn4ecKoe BOCUTAHUE:

. NPUMEHEHNE TEOMETPUYECKUX METOJOB I pacuéra IIIomaaei
OXpaHSEMBIX TPUPOJHBIX TEPPUTOPHI, BOJOEMOB, 30H O3CJIICHCHUS WU OICHKU
3¢ (HEKTUBHOCTH UCTIONb30BaHUSI IPUPOIHBIX PECYPCOB;

. MOJICIUPOBAHUE IKOJIOTUIECKUX OOBEKTOB C yUETOM T€OMETPUUECKHIX
napamMeTpoB (onTUMU3alMs (OPMbI U PACIOJIOKEHUS] SJIEMEHTOB JaHamadra,
PacyET UHCOJSIIMU U BETPOBBIX HArpy30K);

. aHaJIU3 BIUSHUS apXUTEKTYPHBIX U IPAIOCTPOUTEIbHBIX PEIICHUN Ha
HKOJIOTHYECKYIO YCTOWYUBOCTD CPEJIbI OOMTAHUS.

dopMBbI peanu3aiyy BOCTIUTATSILHOTO KOMITOHEHTA!

. B YPOYHOW JACSATEIBHOCTU: PEIICHHE 3aJad C MEXKIPEIMETHBIM U
KpPaeBEIUECKUM COJEPKAaHUEM, JTUCKYCCHUHM IO METOJOJOTHU JO0KAa3aTelhCTBA,
pazdop UCTOPUYECKUX KEHCOB (OMMOOK M OTKPBHITUM B TEOMETPUH );

. MPaKTUYECKUE pabOThl: IOCTPOEHUE CEYEHUH, pa3BEPTOK, pPACUET
wiomaaei U o0BEMOB peanbHBIX OOBEKTOB (3/1aHUM, YYaCTKOB MECTHOCTH,
AJIEMEHTOB UHPPACTPYKTYPHI);

. MPOCKTHAs JCSITEIIbHOCTh: peanu3aius npoekToB «I'eomerpus moero
ropoaa», «CuMmeTpusi B IPUPOAEC U HCKYCCTBE», «l eoMeTprudecKue MeTOIbl B
poecCHOHANTEHOM NESITEIIEHOCTIY,;

. BHEYPOUHAas JCSITEIIbHOCTh: YYaCTHE B OJMMIIUAJIaX, MATEMATUYECKHUX
005X, HAYYHO-TIPAKTUYECKUX KOH(PEPEHIUAX, IKCKYPCUU B apXUTEKTYypHbIE 010pO,
Ha CTPOUTEJIbHBIC IUIOIIAJIKI, B HAYYHO-TEXHUYECKUE MY3EH.

Ha wusyuyenue yueOHOoro kypca «['eomerpus» Ha yriayOJaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJ0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, ILIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKaIOIIHECs,
NapajulelIbHble M CKpelmBarommecs npsmble. [Ipu3Hakum CckpelmumBaromuxcs
npsameIx. [IapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUIEIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTh PIMOU
u 1iockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuienbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJl
MEXAy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIOCKOCTEN: NapaliebHbIe
IIJIOCKOCTH, CBOKWCTBA IapaijleIbHbIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETpajap, MNapajulelenunesn,
MMOCTPOCHUE CEUYCHUM.

[lepnenaAMKyIJISIPHOCTD NPSIMOM U IINIOCKOCTH: IEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC MAPAJUICIbHBIE W NEPHECHAMUKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIEHAUKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O MpsSMOU
NIEPIEHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IJIIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHaAUKYJISPHOCTE  IUIOCKOCTEW: MNpU3HAK  IEPHEHAMKYJSPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYIAPaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW M INIOCKOCTBIO, BYTPAHHBIN
yTOJl, JUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKu

Bunsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosjpHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJHAsi IOBEPXHOCTh MIPU3MBI.
[Tapamnenenunesn, NpsSAMOYTONbHBIM — IMapajulelienUMIE]] W €ro  CBOMCTBA.
Kparuaiime myTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema [ludaropa. Ilupammpa: n-yronpHas mnHupamuia,
npaBWibHas W yceuéHHas nupamuibl. CBoicTBa peéOep M OOKOBBIX TpaHeu
IIPaBUIbHOW mnUpaMmunabl. IIpaBuibHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma H



IIpaBWJIbHAS IHPAaMHUIA, NPABUIbHAA TPEYroJibHAs IHpPaMHAA W NPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTAdIp,
JNOACKAdIP U UKOCAIP.

Bbrunucinenue 3€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHalid, YIJbl.
[Tnomaas OOKOBON TOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSMON IPHU3MBI,
IUIOMIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOM MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHOU MUPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunea, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
IIAPAMHJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[TonsiTne KOMILIaHAapHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasnoKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHasg  cuctema  KOOpAMHAT B
npoctpancTBe. KoopamHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA U
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMmu. CKaasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[loHATHS: IMUIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumnHoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHus Ha IuIockocTu. Pa3zBépTka munmuHapa u koHyca. Cummetpus chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMeE
OpSAMOYTOJIBHOTO Napaienenunena u cieactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBI, HIWIMHAPA, TUpaMuabl U KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHarmu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BucaHHas B
IWIMHAD, ONHCaHHas OKoJo ImuHapa. llepeceuenne cdepsl u mapa ¢
wiockocteio. Kacanme mapa u cdepbl miockoctbio. TloHsiTHE MHOTOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BOMCAHHON B MHOTOIPAHHUK WU TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCA, ITUIOmanas chepsl U €€ JacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB UM TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapamienbHO YW TNEPHEHAMKYJISAPHO OCH), CEUYEHHUsl KOHyca (mapaluiesibHble
OCHOBaHHIO U MPOXOJSIINE Yepe3 BEPIUIMHY), CEUYEHHUs I1apa, METOIbl TOCTPOEHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ IEpPEHOCa
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumyd Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHUA. [IpsMoyronpHas
CHCTEMA KOOpAWHAT B mpocTpaHcTBe. KoopamHatel BekTopa. Pasnoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH TE€OMETPUUYECKHUX
3amad.

JABUKeHMSI B IPOCTPAHCTBE

JBrxenuss npoctpaHcTBa. OtoOpakenus. [[BUKeHUsS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBWKEHWN: TapalUIeNbHBIA TEPEHOC,
LEHTpalibHAsl CHUMMETpPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUA,
NpoIeAYp TPaKIAHCKOrOo 0OIIecTBa (BBIOOpPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSIMHY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MATEMATHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUUCKON MaTEMaTUYECKON HIKOJIBI,
UCIIONb30BAaHUE O3THUX JOCTIDKEHMH B JAPYrUX HayKax, TEXHOJOrusx, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUS, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCykICHUN, BOCIPUUMUYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTJIbIXa, PEryJsipHasl pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuuHeiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MNPUIOKEHUSIMHU, YMEHHE COBEpILATh OCO3HAHHBIN BBIOOD
Oynymeid mnpodeccur U pealm30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oOBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphbl, TOHHUMAaHHUE BJIUSHUS
COLMATBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATIbHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HA TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaIoUIE Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATeNIbHOCTH, 3TarnoB €€
pa3BUTUA W 3HAYUMOCTH [UIA Pa3BUTUS UMBWINU3ALMHM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUDA,
FOTOBHOCTh OCYIIECTBIIATh MNPOEKTHYKD M HCCIEIOBATEIBbCKYIO JESITEIbHOCTh
WHJUBUAYAJIbHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3zoBble JJornueckue aeicTBUA:

BBISIBJISATH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKHM MAaTEMATHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTIpE/ICJICHUS] TIOHATUM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIICHHS U CPAaBHEHUS, KPUTEPUHU MPOBOIUMOI0 aHAJIN3A;

BOCIIPHHUMATh,  (opMyIupoBaTh U  MPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSAX, MpeAsiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUHYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh ApTyMEHTAIINIO, IPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE CYKJCHUS U BBIBOIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBHUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpyIOIIME  OPOTHBOpEuHe,  Mmpoliemy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (POpMHpOBATH THIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMYyTUpPOBaTh OOOOLICHUS W BBIBOJABI IO PeE3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, UCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpoliecca, a TaKXkKe BbBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh J€(UIMTH MH(GOPMAIMY, NTAaHHBIX, HEOOXOMUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATh WH(GOPMALMIO PA3TUYHBIX BUAOB U
¢dbopm npencTaBieHus;

CTPYKTYpUPOBaTh MH(POPMAIMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(OpMyYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbIE YHUBeEpPCcAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIIOBHSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBAaTbhb IIOACHECHHUA II0 XOI[y peIHeHI/IH 3ajgadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJIeMbl, pelaeMol 3ajaud, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOUW (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHUS,

MIPEICTABIIATh PE3YyJbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C yd4€TOM 3ajad
MIPE3EHTAlU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIN HHTEJJIEKT:

BJIaJE€Th HABBIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUs
COBEpIIAEMbIX JCUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTpPOJS Mpoliecca M pe3yibTaTa pelIeHus
MaTeMaTUYEeCKOH 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEILICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHHBATh COOTBETCTBUE PE3yJbTaTa LIETU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

NOHMMATh U HCIOJNb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHJMBHUIYaTbHOM
paGoThl TpU peleHUH Y4eOHBIX 3aJad, MNPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaciisiaTh
BUJIbI pabOT, J10roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ylbTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOKO 4YacTh paldOTBl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCcTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kony 10 knacca o0yyaroniuiicss Hay4uTcs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHATHSMH CTEPEOMETPUM IIPH
pEeLIeHUH 3a1a4 U IPOBEJCHUN MAaTEMAaTUYECKUX PACCYXKACHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBUS U3 HUX IIPU PELICHUU
F€OMETPUYECKUX 3a/1a4;

e KJAcCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMM C yIjamMH B
IIPOCTPAHCTBE: MEXKAY NPSMBIMM B IPOCTPAHCTBE, MEXAY MNPIMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOAHO pacmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpuU3Ma,
nupamMua, MPSMOYTOIBHBINA MapajuieNenumne, Ky0);

e KJIACCH(PUIUPOBATH  MHOTOTPAHHUKW, BbIOMpas  OCHOBaHHWS IS
KJ1IaccuUKaInH;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

e BBIMNOJIHSITH napasuielibHOE, LEHTPAIBHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAaHUE (DUTYp HA IJIOCKOCTh, BBINOIHATH U300paxeHus: GuUryp
HAa TUIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB PA3NMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHUTyp:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOAHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTb CHUMMETPUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
buryper;

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

e BBINOJIHITH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJIbI
pU PEIICHUH MAaTeMAaTHUYECKUX 3aJ]lay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEHINE MPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKHX 3a/1ay;

e U3BJEKaTh, MPeOoOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH TMOJYYCHHbIE 3HAHUA HaA TNPaKTUKE: CpaBHUBAThb U
aHAJTM3UPOBATh PEabHbIE CUTyallUH, NPUMEHSATh MU3YUYEHHBIE MOHATHUS B
mpoliecce IOMCKAa  pelIeHUusT MaTeMaTUdecKu  CcOpMyIMpPOBAHHON
npoOseMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MPAaKTUYECKUE 3a/ayi,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUYECKUX BEJIMYMH;

e HMETh MPEJCTaBJICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS €OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUM.

K konmy 11 kinacca oGyyaroniuiicss HAy4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CcepuyecKkoil MOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI
MOJTyYCHUS;

OMepUpOBaTh MOHIATUSIMU, CBSI3aHHBIMU C TEJaMU BPAILICHUS: HAIUHAPOM,
KOHYCOM, c(hepoii u 1mapom;

pacmo3HaBaTh Tela BpalleHus (LMUIUHAP, KOHYyC, cdepa u 1map) H
OOBSACHATH CLIOCOOBI MOTYYESHHSI T BPALLCHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIIOIOKEHUE C(ephl U MITOCKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIOHIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyTT;

CBOOOJHO ONMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMHCaHHBIM OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpallleHUs;

BBIUUCIISTH COOTHOLIEHUSI MEXKY TUIOIIAIIMU MIOBEPXHOCTEH U 00BEMaMHU
IT0JTOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIE) ILIIOCKHE
YepTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUYCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITMIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cUCTEMe KOOPAHHAT;
peuaTh reoMeTpUUecKHe 3a7a4id Ha BbIUUCIECHUE YTJIOB MEXKY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKU JI0 IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEUICHUH;
CBOOOMHO OMEpPUPOBATh MOHSITUAMH, CBSI3AHHBIMH C JIBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh M300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MpHU
napayieIbHOM  [EpPEHOCE, LEHTPaIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, MpeoOdpa3oBaHus MOA00US;
CTPOUTH CEYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIINHIpPA
(mapasnienbHO U MEePIEeHIMKYIISIPHO OCH), CEUEHUs1 KOHYca (MapaiebHbIe
OCHOBaHUIO U IPOXOJISIINE YEPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUN: METOJ CJENO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANoJaralolIMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU U HESBHOU (hopMme;

pelmarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIMYNH;

OPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHWA HAa  NPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBaTh U OLICHUBATh PEAIbHBIE CUTYaAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA  PELICHUS
MaTeMaTHYecKd  CQOPMYJIMPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA S3bIKE T'€OMETPUHU, HCCIENOBATH IMOCTPOCHHBIC
MOJENN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA U TEOPEM,
anmapata anreOppl, pemaTh MNpPAaKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXOXKJIEHUEM T'€OMETPUYECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoimnuecTBo yacos
Ne HaumeHoBaHme pa3ieioB U TeM daekTpoHHbIe (U(PpPOBbHIE)
Koutpoabnbie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsI
1 BBenenue B ctepeomMeTpuio 23 1 https://m.edsoo.ru/NOWEBIM6E
B3anmuoe pacnosio
2 VMHOE PACTIONOIKCHHC HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSMBIX U IJIOCKOCTEN B 2 hitps://m.cdsoo.ru/USZRIAV3R
IIPOCTPAHCTBE
II
4 epHeHﬂHI‘(,yHHpHOCTL TPAMBIX H 25 https://m.edsoo.ru/L5O0LIDOR
MJIOCKOCTEH B MPOCTPAHCTBE
VYrabl 1 pacCTOSTHUS 16 1 https://m.edsoo.ru/G614X9S1B
MHororpaHHUuKu 7 1 https://m.edsoo.ru/K415V4D7F
Bexkropsl B mpocTpaHcTBE 12 https://m.edsoo.ru/H2P5B1T90
II , 0000
8 OBTOPEHHE, 000 meHIiIe 1 5 2 https://m.edsoo.ru/J7Z9U1K8F
cucTeMaTru3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME




11 KITIACC

KoiunuecrBo yacos
HaumeHoBaHMe pa3/iejioB U TeM JyeKTpoHHBbIE (LM poBbIE)
Ne /i Kontponbnbsie  IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoTsI padoThI
1 AHanuTH4eckasi FeOMeTpHs 15 1 https://m.edso0.ru/J9CTF5W6]
I1 606
2 OBTOPEHHUE, 00O meHI:Ie 1 15 1 https://m.edsoo.ru/R7X1LIN2P
cCUCTeMaTu3alus 3HaHUH
3 O0BEéM MHOTOTpaHHHKA 17 1 https://m.edso0.ru/Y9Z0G7Y8Y
4 Tena BpaieHus 24 1 https://m.edsoo.ru/G9A11.2B2Z
I 68
5 JIOTHAAT TIOBEPXHOCTH 1 OUBEMEL 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTJIbIX TEJ
6 JBrokeHus 5 1 https://m.edsoo.ru/BSGIR2CSE
[ToBTOpE 606
7 BTOPEHHE, 000 meHI:Ie 1 17 2 https://m.edsoo.ru/C3B508K3V
CUCTeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 2 0

[NPOT'PAMME







HOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoandecTBO 4acoB
Ne Hara DJIeKTPOHHBbIE HU(PPOBHIE
Tema Ypoka KOHTpOJILHbIe HpaKanecmle
n/n Bcero U3ydyeHHs ~ 00pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI

OcHOBHBIE paBUIIa U300PAKEHUS
HA PUCYHKE TIOCKOCTH,
napajijICJIbHBIX IMPAMBIX
(OTpe3KOoB), cepeIMHBI OTpE3Ka

https://m.edsoo.ru/C8R5V2L5W

IlonsATHS CTEepeoMeETpUN: TOUKA,
npsimasi, JI0CKOCTb,
npocTpancTBO. OCHOBHBIE
npaBujia H300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
MapajuIebHBIX IPSIMbIX
(OTpe3KOoB), cepeIMHBI OTpPE3Ka

https://m.edsoo.ru/D1J1V7K8M

[TonsTus: nepecekaromumecs
IIJIOCKOCTH, IIEPECEKAOIIUECS
npsiMas ¥ MJI0CKOCTh;
MOJIYITPOCTPAHCTBO

https://m.edsoo.ru/E7TA4A8V 7D

[TonsTus: nepecekaromumecs
IIJIOCKOCTH, IIEPECEKAOIIUECS
npsiMas ¥ MJI0CKOCTh;
MOJIYITPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHUKH, U300pakeHne
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCymeCTBYIOIINX

https://m.edsoo.ru/M4J5A3Y1F




00BEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIINX
00BEKTOB

https://m.edsoo0.ru/ROZ8YIY 1A

AKCHOMBI CTEPEOMETPUH U
MepBbIE CIEICTBUS U3 HUX

https://m.edso0.ru/D8Y2W8X4F

AKCHOMBI CTEPEOMETPUH U
MIepBbIE CIECTBUS U3 HUX

https://m.edsoo.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPUHN U
NIEPBbIE CIEACTBHS U3 HUX.
CriocoObI 3a1aHusI IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE.
O06o03Ha4YeHUS IPSAMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/L6USB5SP1W

10

N3o0paxeHune cedeHmit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pé6pa. N3obpaxeHue
nepeceyeHus MoJy4YeHHBIX
mIockocTeil. PackpammBanue
MMOCTPOCHHBIX ceueHun Pa3sHbIMU
aBEeTaMu

https://m.edsoo.ru/N9HS8RIU4A

11

N3o0pakeHune ceueHuit
MUpaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 ux
pEbpa. N3o0pakeHue
NEpCCCUCHUS MMOJTYUCHHBIX
IJI0cKocTeil. PackpammBanue

https://m.edsoo.ru/C8Y6CORIF




MMOCTPOEHHBIX CEUYEHUN pa3HbIMU
LIBETaMH

12

N3o0paxeHune cedeHmit
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 MX
pEbpa. N3o0pakenue
TIepeceUeHUs MOTyICHHBIX
mIockocTeil. PackpammBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMU
[[BETAMHU

https://m.edsoo.ru/V8S2D3A6E

13

N3o0paxeHne cedeHmit
MUpaMHIbI, KyO0a U IPU3MBIL,
KOTOpBIE MIPOXOJIAT Yepe3 ux
pé6pa. Nzo0paxeHue
nepeceyeHus MoJy4YeHHBIX
IJI0cKocTei. PackpammBanue
MOCTPOCHHBIX ceueHun Pa3sHbIMU
uBEeTaMu

https://m.edsoo.ru/V3IA7DOP9S

14

Merton creoB AJist MOCTPOCHUS
ceueHun

https://m.edsoo.ru/U6F3M4W3T

15

Meropn cie0B i1 TOCTPOCHHUS
ceuenuid. CBOMCTBA MEPECEUCHUI
MPSAMBIX U ITIOCKOCTEH

https://m.edsoo.ru/B1D7X2R51

16

Meron cie0B 11 TOCTPOCHHUS
ceueHuii. CBoICTBa nepeceueHuit
MPSAMBIX U IIIOCKOCTEN

https://m.edsoo.ru/K6S2Y2T4X

17

[TocTtpoeHue ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha péopax. Co3aaHne BEIHOCHBIX

https://m.edsoo.ru/C4W6Z8A9L




YEPTEKEU U 3aIHUCh 11aroB
IIOCTPOCHHUS

18

[TocTtpoeHue ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha péOopax. Co3aaHne BEIHOCHBIX
YEpTEKEN U 3aIMChH 1IArOB
MOCTPOCHHS

https://m.edsoo.ru/M1G3J6Q0T

19

[ToctpoeHue ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha pé6opax. Co3aaHne BEIHOCHBIX
YEpTEKEN U 3aIMCh 11ArOB
MOCTPOCHHUS

https://m.edsoo.ru/R3U3MONSI

20

[ToctpoeHue ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha péopax. Co3aaHne BEIHOCHBIX
YepTEKEN U 3aIMCh 1IarOB
MOCTPOCHHS

https://m.edsoo.ru/C3UN6S7U

21

IToBTOpEHME INIAHUMETPUU:
TeopeMa 0 mpoONOPLMOHATBHBIX
orpeskax. [logobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/S5U5B1J8X

22

IToBTOpEHME INIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYCHMSIX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurus
IJIJAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/X208V7MOM

23

KonTpomnpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/U6A0T2Z1X

24

B3anmHoe pacnonoxxenue

https://m.edsoo.ru/I6 W5Z5L3V




MPSIMBIX B POCTPAHCTRBE.
CxkpeluBaromuecs mpsiMbie.
[Ipu3Haku CKpeIMBaIOIINXCS
npsMbIx. [TapaniensHbie mpsiMbie
B IIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOI
napayieIbHON JAHHOW MPSAMOM,
MPOXOIAIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKalleH Ha
JAHHOU npsimoit. Jlemma o
MepEeCeUCHUH NapalIeIbHbIX
MPSIMBIX IJIOCKOCTBIO

https://m.edsoo.ru/R1T2G0Z4E

26

[TapanienbHOCTb TpeX MPSIMbBIX.
Teopema o TpEX mapajuieTbHBIX
npsaMsbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

https://m.edsoo.ru/BSB7N7L1X

27

[TapannensHOE MPOSKTUPOBAHKE.
OCHOBHEBIE CBOMCTBA

MapajuIeIbHOTO MPOEKTUPOBAHMUSL.

N300pakenue pa3HbIx Guryp B
NapajuIeJIbHOMN IIPOEKIIUU

https://m.eds00.ru/J9X479V3V

28

[lenTpanbHas npoekus. Yroiu ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
VYron Mexay npsiMbIMU

https://m.edsoo.ru/T3L2A9K4T

29

3ajauyy Ha I0Ka3aTeIbCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
PacroJI0OKEHUEM TIPSMBIX B
MIPOCTPAHCTBE

https://m.eds00.ru/O0U1V2R41




30

IlonsATHA: MapamIeIbHOCTD
NPSAMON U TJIOCKOCTH B
npoctpaHctse. [IpuzHak
MapajiyIeIbHOCTH MPSIMOM 1
mockocTu. CBoMCTBA
[apaJUIEIbHOCTH IIPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/VSFOI6L9F

31

I'eomeTpuueckue 3agaun Ha
BBIYKMCJICHHE U JOKA3aTEJIbCTBO,
CBSI3aHHBIC C MMAPAUICITLHOCTHIO
IIPSIMBIX U INIOCKOCTEHN B
MIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

[Toctpoenue ceuenus,
MIPOXOSIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YEPTEkKE U
[apaJuIeIbHOTO APYTOM IIPSMOM.
Pacuér orHOIIEHU I

https://m.eds00.ru/SOV4S5G1W

33

[TapannensHas npoekuus,
MIPUMEHEHHUE I TOCTPOCHUS
CEUYCHHI KybOa u
napauienenunena. Ceoncraa
napajjiejicnmiicaa 1 Npu3mMabl

https://m.edsoo.ru/F504V6P3D

34

[TapannenbHbIE IIOCKOCTH.
[Ipu3naku napaaieabHOCTH JBYX
IIJIOCKOCTEN

https://m.edsoo.ru/V9E3I4F 1IN

35

Teopema 0 napauieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, HE
MPUHAIJICKAILYIO TAHHOMN

https://m.edsoo.ru/YOH2G119Y




IIJIOCKOCTH M CJIICACTBUA U3 Hee

36

CaoiicTBa napauiebHbIX
IJIOCKOCTEM: O NMapajuIeIbBHOCTH
MPSIMBIX MEPECEYCHUS TTPU
NIEPECEUEHUHM JIBYX MapaljIeIbHbBIX
IJIOCKOCTEMN TPEThEU

https://m.edsoo.ru/S8H4P6L8B

37

CaoiicTBa napauiebHbIX
TJIOCKOCTEH: 00 oTpe3kax
napajuieIbHbIX MPSMBbIX,
3aKIIFOYEHHBIX MEXIY
napauieIbHbBIMU TUIOCKOCTSIMH; O
MEPECEUCHUH TIPSIMOU C IBYMSI
napajuieNbHBIMU MJIOCKOCTMU

https://m.edsoo.ru/JOE9T2Z4N

38

[ToBTOpenue: Teopema [Tudaropa
Ha TJIOCKOCTH

https://m.edsoo.ru/N3R3Q1A8C

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

https://m.edsoo.ru/P1D6B5SW9A

40

CaoiicTBa KybOa u
PSIMOYTOJIBHOTO
napauiesienume ia

https://m.edso0.ru/J9Z21G2K3Y

41

Brrunciienue 1iMH OTPE3KOB B
KyOe U psIMOYTOJIbHOM
napajuieJenunene

https://m.edsoo.ru/L1C714Q7S

42

IlepneHqUKyYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

https://m.edsoo.ru/U1H707Z3M

43

[TeprieHAMKYASIPHOCTH MPAMOUN 1

https://m.edsoo.ru/L2C3IBIM1F




mrockocty. [Ipu3nak
MEPIEHIUKYIISIPHOCTH IPSIMOM 1
IIJIOCKOCTH

44

TeopeMa o CylIeCTBOBAHUHU U
€IUHCTBEHHOCTH IIPSIMOiA,
IIPOXOAALICH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIECHIUKYIIAPHON K INIOCKOCTH

https://m.edsoo.ru/R9Q6P2P7D

45

[110CKOCTH ¥ NEPIIEHIUKYIISIPHBIC
UM IpSIMBIE B MHOTOI'PAaHHHUKAX

https://m.edsoo.ru/K5Z9K8W1F

46

[110cKOCTH U TepIEHIUKYIISIPHbIE
UM TpsIMblE B MHOTOTPaHHUKaX

https://m.edso00.ru/J7S7TG7R9R

47

[leprnienauKynsp 1 HAKIOHHAS.
[Toctpoenue nepneHauKyIsipa U3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/UOF8O1T5Y

48

[lepneHUKYISAp U HAKIOHHAS.
ITocTpoeHue nepneHuKyIIspa us
TOUYKHU Ha MPSIMYIO

https://m.edsoo.ru/HIH5P6ASZ

49

Teopema o Tpéx
NEepHeHIuKyIIApax (mpsmas u
oOpatHas)

https://m.eds00.ru/L6J8G6YOL

50

Teopema o Tpéx
MepreHIuKyIpax (mpsmas u
oOpatHas)

https://m.eds00.ru/O1D710S6G

51

VYT0o3 MeXIy CKpeIBarOIUMUCS
MIPSIMBIMU

https://m.edsoo.ru/N3E9I9G2L

52

ITouck nepreHIuKyIsapHbIX
IIPSIMBIX C IIOMOIIBIO

https://m.edso0.ru/G2D4N3N9F




MEPIEHIUKYIISPHBIX IUNIOCKOCTEN

53

OproroHanbHOE MPOSKTUPOBAHKE

https://m.edsoo.ru/H8F5D4U60

54

[TocTpoenue ceuenuii kyoa,
MPU3MBI, IPABUIIbHOMN MUPaMUIbI
C TIOMOII[BIO OPTOTOHAIBHOM
MPOEKIINH

https://m.edsoo.ru/M6SOW4E2T

55

[Toctpoenue ceuenmit kyoa,
MPU3MBI, IPABUIIbHOMN MUPaMUIbI
C TIOMOII[BI0 OPTOTOHAIBHOMN
MPOEKIINH

https://m.eds00.ru/G6E2G4F9X

56

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cumMmeTpuii B
MHOTOTpaHHUKAX

https://m.edsoo.ru/I40O1E8T3 A

57

IIpu3Hak nepnesaAuKyJISpHOCTH
IIPSIMOM U TUIOCKOCTH KakK
CJIEICTBUE CUMMETPUHU

https://m.edsoo.ru/G4B0S5L2H

58

ITpaBuibHBIE MHOTOTPAHHUKH.
Pacuér paccTossHMi1 OT TOYKH 10
IJIOCKOCTH

https://m.edsoo.ru/Y8UINOO3I

59

[IpaBuUIBEHBIE MHOTOTPAaHHHUKH.
Pacué€r paccTostHuii OT TOUYKH 10
IUIOCKOCTH

https://m.edso0.ru/U9L8Z506G

60

CriocoObl ONyCTUTH
MEePIEeHIUKYISAPBl: CHMMETPHS,
CABHT TOYKH I10 MapajieabHON
MpAMOi

https://m.edsoo.ru/Q603JOU3H

61

CaBur no HenapauienbHON

https://m.edsoo.ru/M1L7E7D6A




IIPSAIMOM, U3MEHEHHE PACCTOSTHUI

62

Kontponbnas padota "B3zanmuoe
pacmoIoKeHUE MPSMBIX U
IJIOCKOCTEH B pocTpaHcTBe"

https://m.edsoo.ru/T8K8J1Y2H

63

[ToBTOpEHME: YyTOI MEKIY
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TpEyroJIbHUKE, TeOpeMa
KOCHHYCOB

https://m.edsoo.ru/X7B1B0ASA

64

[ToBTOpEHME: YyTOI MEKIY
CKPEIMBAIOIINMUCS IPSIMBIMU B
MIPOCTPAHCTBE

https://m.edsoo0.ru/I0OVONINSR

65

['eomeTpuyeckue MeToabl
BBIYUCIICHHS yTiIa MEXIY
MIPSIMBIMU B MHOTOTPaHHHKAX

https://m.edsoo.ru/HOI1Y8C6L

66

JIByrpanssbiii yroa. CBoCTBO
JMHENHBIX YIJIOB IBYTPAaHHOTO

yria

https://m.edsoo.ru/X7A6Z8N30

67

[TeprnieHIUKYISIPHBIC IIOCKOCTH.
CBoiicTBa B3aMHO
MEPICHIUKYISPHBIX TUIOCKOCTEH

https://m.edso00.ru/J4F9U6LIE

68

[Ipu3Hak nepneHaANKYISPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMOi
IIEpECEUYCHUs ABYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEU
IJIOCKOCTH

https://m.eds00.ru/DOO5ST8POH

69

[IpssmoyronbHbIN
napajuieJienumne; Kyo;

https://m.eds00.ru/J2B8Q2D10




U3MEPEHUS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuiesIenunea

70

Teopema o auaronanu
MIPSAMOYTOJIBHOI'O
napajjeacnuicaa u CICACTBUC U3
Hee

https://m.edsoo.ru/PSH4F1Q1Z

71

CrepeomeTrpuueckue u
MPUKIIAAHBIC 3a/1a4U, CBSA3aHHLIC
CO B3aUMHBIM PaCIIOJIOKCHUCM
MpsAMBIX U IIJIIOCKOCTH

https://m.edsoo.ru/Q3R0OP4X4C

72

[ToBTOpEHME: CKPEUITUBAIOIITHECS
HpﬂMBIe, HapaHJIeJIBHBIe
IIJIOCKOCTU B CTaHIIapTHLIX
MHOI‘OI‘paHHI/IKaX

https://m.edsoo.ru/B61303U7D

73

[Tapa mapannenbHbIX IIOCKOCTEN
Ha CKPEIMBAIOIINXCS MPSMBIX,
pacCTOsTHUE MEXKIY
CKpCHIMBAOIIUMUCA TPAMBIMHU B
MMPOCTBIX CUTyaIUIX

https://m.edso0.ru/X3X5J3X5T

74

PaccTostHuE OT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM A0 IJIOCKOCTH

https://m.edsoo.ru/B7P9A6WRZ

75

Brrunciienne paccTossHUN MEXTy
CKPEIIMBAIOIIUMUCS MPSIMBIMU C
MTOMOMUIBIO MEPIEHIUKYISIPHOM
MIJIOCKOCTH

https://m.eds00.ru/Q7G3E304D

76

TpéxrpaHHsblil yroy, HEpaBEHCTBA
JUIS TPEXTPaHHBIX yrioB. Teopema

https://m.edsoo.ru/GON2HSL1K




[Tudaropa, TeopemMbl KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOIO yria

DneMeHTHI cheprudecKoit

77 FEOMETPUU: T€OAE3UUECKHUE JIMHUU https://m.edsoo0.ru/G6S6I9NTS
Ha 3emuie
K 6ota "V

78 OHTPOHBH?I pabora "y st H https://m.edsoo.ru/E3R7Z8K 3P
paccTosiHus
C .

79 " HCTEMATHIALILL SHAHHH " https://m.edsoo.ru/Y7Y0C4M 1P

MHOTrorpaHHHK 1 €ro 3J1€MEHTbI

IT .B .

80 VIPAMIIE. DI THpaniua https://m.eds00.ru/U0QOK3 X9V
[IpaBunbHas nupamMua
[Ipusma. IIpsama aKJIOHHA

81 prsMa. “pAMait it HalJIOHHas https://m.edsoo0.ru/T6Q3V7NIT
npu3Mel. [IpaBuiibHas nmpusma
[IpssmMoit napaienenunes,

82 MPSMOYTOJIbHBIN https://m.edsoo.ru/YSK3N7USA
napajuiesenumnes1, Kyo
B € MHOIOTPaHHUKH.

83 PUTYIIIRT EVI HOTOTPATTHIKH https://m.edsoo.ru/C6H509W00
Teopema Dinepa
Brinykiible MHOTOrpaHHUKH.

84 Teopema Ditnepa. [IpaBunbHbIe U https://m.edso00.ru/S5T4Y9L2C
MOJIYITPaBUIIbHBIE MHOTOI'PAaHHUKHU
KonTponbnast pabd

85 " HIPOJBHAR P ,(')Ta https://m.edsoo.ru/C7F1R4J0L

MHoOrorpaHHuKu

ITo € BEKTOpa Ha IUIOCKOC

86 FUITHE BEiIOpa Ha 1t i https://m.edsoo.ru/L5L.3A2W4G
B IIPOCTPAHCTBE

87 CymMmma BEKTOpOB https://m.edsoo.ru/Y6O7REX50

88 Pa3zHocTh BEKTOpOB https://m.edsoo.ru/B6X5SW5WOII

89 IIpaBuiio mapannenenunena https://m.edsoo.ru/Y7R20406E




90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1 https://m.edso00.ru/CIT8O8D8X
Pasnoxxenue BekTopa o 0azucy

91 TPEX BEKTOPOB, HE JIEXKAIIUX B 1 https://m.eds00.ru/I9T9O3VSN
OJIHOM TIJIOCKOCTH

92 CkansapHoe Npou3BeICHNUE 1 https://m.edsoo.ru/COU6ATEOS

93 Beraucreriie yria mesoty 1 https://m.edsoo.ru/G3U3F9GE8M
BEKTOpPaMH B MPOCTPAHCTBE

94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/T9SSE2Q4M

95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMHU 1 https://m.edso00.ru/S2Z1V7G5C

96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/VSC1BINSI

97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1 https://m.edsoo.ru/D3R5Q6A1D

98 0606HjeHHe 11 CHCTEMATHSAMHA 1 https://m.edsoo.ru/N3L3C7L9Z
3HAHUU

99 O606H56Hne 1 cucTeMatnsani 1 https://m.edsoo.ru/W0Z4C7Y3K
3HaHUU

100 HroroBast kKoHTpoOIJIbHAs paboTa 1 https://m.edsoo.ru/RSCSM2X4V

101 Hrorosas koHTpoabHAs paboTa 1 https://m.edsoo.ru/D8F2MOV 7L

102 S}Ii(:{iugeHHe 1 CHCTeMaTHsatit 1 https://m.edsoo.ru/KON7X0BSK

OBILEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KITIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontponbnbsie  IlpakTHyeckue
n/n Bcero U3ydeHHsi ~ 00pa3oBaTe/IbHbIE pecypchl
padoTsI padoThI

[ToBTOpenue tems! "KoopauHaTs!

1 BEKTOpa Ha IIJIOCKOCTH U B 1 https://m.edsoo.ru/M412M8V3N
npocTpaHcTse”
[ToBTOpenue Temsl "Cka oe

2 BTOPEHIE TEMBI LK J?IPH 1 https://m.edsoo.ru/DOAOD4LEX
IIPOU3BEJICHNE BEKTOPOB
[ToBTOpeHue Tembl "Brruncnenue

3 yIJia MEXAYy BEKTOpPAMH B 1 https://m.edsoo.ru/YOOSF5SWOB
npocTpaHcTBe"
[ToBTOpEHUE TeMbI "YpaBHEHHE

4 MPSIMOM, MPOXOASUIEN YEPE3 ABE 1 https://m.edsoo.ru/W5P7F1X0Q
TOYKH"
v

5 PABHCHHE HIOCKOCTH, HOPMAIE, 1 https://m.edsoo.ru/NOZ9MS5B1P
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
YpaBHEHHE IITIOCKOCTH, HOPMaJb

6 P > HOP ’ 1 https://m.edsoo.ru/J6Q3H7TU4W
YpaBHEHUE IIIOCKOCTH B OTPE3Kax

7 BekropHoe npousBenenue 1 https://m.edsoo0.ru/E3T5Q9X10
JIuHeliHbIE HEPABEHCTBA

8 . P ’ 1 https://m.edsoo.ru/M5B4P8R 1M
JUHEWHOE MPOrPaMMHUPOBAHNE
JIuHeliHbIEe HEPABEHCTBA

9 . P ’ 1 https://m.edso0o.ru/J2R6V8J5T
JMHEWHOE MPOrPAMMHUPOBAHNE
AHaIMTUYECKHE METOIbI pacuéTa

10 yIJIa MEXAY NPSIMBIMH B 1 https://m.edsoo.ru/U1E2F6L4AN
MHOTOIPaHHHUKAX




11

AHaIMTUYECKHE METOIbI pacuéTa
yria MeXIy IIOCKOCTSIMU B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/I1P9I2K6Y

12

dopmyiia pacCTOSIHUA OT TOUKH
JI0 TUIOCKOCTH B KOOPAUHATAX

https://m.edsoo.ru/L4N3C7H3S

13

Haxoxnenue paccrostHuii oT
TOYKH JI0 TFIOCKOCTH B KyOe

https://m.edsoo.ru/K4F7Y9HKE

14

Haxoxnenue paccrostHuii oT
TOYKH JI0 TJIOCKOCTH B
MPaBWIbHON TUpPaAMHUJIE

https://m.edsoo.ru/P1M37Z8S9B

15

KonTtponsHas padora
"Ananurnueckas reomeTpus”

https://m.edsoo0.ru/O6 YINSJ6F

16

Ceuenus MHOI'OI'paHHUKOB!
CTaHAAPTHBIC MHOTOT'PAHHHUKN

https://m.edsoo.ru/Y50O7H6D21

17

CedeHrst MHOTOTPAaHHUKOB:
METO/I CJIEZIOB

https://m.edsoo0.ru/VOD1G9X1Z

18

CeueHust MHOTOIPaHHUKOB:
CTaH/apTHbBIE INIOCKOCTH,
HepecedeHus! NpsMbIX U
IUIOCKOCTER

https://m.edsoo.ru/R2L71310C

19

HapanﬂeanHe IpsAMBIC U
IMJIOCKOCTH: MTapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/USA8B2N7D

20

[TapannenbHbie psMbIE U
IJIOCKOCTH: Pac4€T OTHOLLICHHUI

https://m.edso0.ru/G2F7Q7M31

21

[TapamnenbHbie TpsIMbIE U
TUIOCKOCTH: YTJIbI MEXKIY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU

https://m.edsoo.ru/HSN8Q7D4F




22

[lepneHauKynsipHbIE NIPSMBIE U
IJIOCKOCTH: CTaHIAPTHBIE MAPbI
NEPHEHANKYIISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOTOI'PAHHUKOB

https://m.edsoo.ru/M6EQE9A1J

23

[lepneHuKysIpHbIE IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIECHIUKYIIIpax

https://m.edsoo.ru/Z0B5T4K4Y

24

[IepneHauKysipHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHUKAX

https://m.edso0.ru/S616Z2N2V

25

[ToBTOpEHME: TIIOMIAAN
MHOT'OYTOJIbHUKOB, (hOPMYJIBI 151
ioaaen, cooopaxeHus
ox00ust

https://m.edsoo0.ru/M8Y7R6CI9P

26

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JIS
ioaaen, cooopaxeHus
moa00us

https://m.edsoo.ru/P303B9P5Y

27

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JIS
ioaaen, cooopaxeHus
moa00us

https://m.eds00.ru/J3SOD8GRL

28

ITmontaam ceuenuit
MHOTOT'PAaHHHUKOB: TUTOIIAH
MIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHHsI MOJ00uUS

https://m.eds0o0.ru/T9A2X9T7Q

29

ITmontaam ceuenuit
MHOTOT'PAaHHHUKOB: TIJIOIIA TN

https://m.edsoo.ru/N3G5E2Q3L




MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 11O 100MsI

30

KonTtponsHas padora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

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

31

O0BéM Tena. O0beEM
PSIMOYTOJIBHOTO
napasuieNienumne1a

https://m.edsoo.ru/J517C2D2E

32

3amaun 06 yaBOeHHH Kyda, O
KBaJIpaType Ky0a; O TPUCEKIIHH
yria

https://m.edsoo.ru/O0J1R6V3X

33

CrepeomeTpuuecKkue 3aj1auu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIEHOTO
napaJiesenunea

https://m.edsoo.ru/T1F1D116C

34

[puknaaHbie 3a1a4u, CBSI3aHHbBIC
C BBIUMCIECHHEM 00BEMA
IPSIMOYTOJILHOTO
napaJuieienunea

https://m.edsoo.ru/P6USYIM1E

35

O06BEM npsAMON TPU3MBI

https://m.edsoo.ru/L3X9Q5VEM

36

CrepeomeTpuiecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHUEM
00BEMOB MPSIMON TTPU3MBI

https://m.edsoo.ru/M6VOH8Y7R

37

[TpuknagHbie 3a7a9M, CBSI3aHHBIC
¢ 00BEMOM TIPSIMOI TIPU3MBI

https://m.edsoo.ru/M2E5Q416V

38

Brruncnenue 00bEMOB TeN ¢
ITOMOLIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKJIOHHOM

https://m.edsoo.ru/V6D1P3R5V




IIPU3MBI

39

Boruncnenue 006EMOB TeN ©
ITOMOLIBIO ONPEACIEHHOTO
uHTerpaia. O6sEM nupamusl

https://m.edsoo.ru/LET5DOMER

40

®dopmyna 00bEMA TUPAMUJIBL.

OTtHomeHrne 00BEMOB TTUPAMUTL C

00IIUM yTIIOM

https://m.edsoo.ru/S4P1G4P6H

41

®dopmyna 00bEMA TUPAMUJIBL.

OTtHomeHrne 00BEMOB TTUPAMUT C

00IIUM yTIIOM

https://m.edsoo.ru/ISU3A1X0B

42

CrepeomeTpuyuecKkue 3aj1auu,
CBsI3aHHBIE C 00bEMaMU
HaKJIOHHOMN IPU3MBI

https://m.edsoo.ru/S2M5U3GOK

43

CrepeomeTpuuecKkue 3aj1auu,
CBsI3aHHBIE C 00bEMaMU
MTUPAMHU/TBI

https://m.edsoo.ru/L6U20Q6S8K

44

[TpuknagHbIe 3a1a49H 110 TEME
"O0BEMEBI TeN", CBI3aHHEIE C
00BEMOM HAKJIOHHOM TIPU3MBbI

https://m.edso0.ru/G2P3V6P4C

45

[TpuknagHbIe 3a1a49H 110 TEME
"O0BEMEBI TeN", CBI3aHHEIE C
00BEMOM TTUPAMU/IBI

https://m.edsoo.ru/O3H9B7X4V

46

[Tpumenenne 00BHEMOB.
Berancienne pacctosHus 10
IUIOCKOCTH

https://m.edsoo.ru/FOA1T6F3Z

47

KonTponpHas padora "O0bEM
MHOTOTpaHHHKA"

https://m.edsoo.ru/F3G2U1F6N

48

[{unuHapuyeckas MOBEPXHOCTb,

https://m.edsoo.ru/B2REN4E5X




o0Opa3yronue HUIHHIPUISCKON
HIOBEPXHOCTH

49

unusap. Ipamoii kpyrosou
nuuHAp. Inomans nosepxHocTu
LUIUHIPA

https://m.edsoo.ru/I7V3IWOV1B

50

Konunyeckas moBepxXHOCTb,
00pa3yrome KOHUIECKOM
nosepxHoctu. Konyc

https://m.eds00.ru/Z705V5F0T

51

CedeHue KOHyca MIOCKOCTHIO,
napasuiebHOMN MIIOCKOCTH
OCHOBaHUS

https://m.edsoo.ru/A1P1E8Z1V

52

Y ceu€HHBIN KOHYC.
N300pakeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

[Tnomans OOKOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTU KOHYyCa

https://m.edsoo.ru/A2N3J7D2Z

54

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOW TTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AOVOISL1K

55

CrepeomeTpuueckue 3aa4i Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOEHUEM CEUECHU I
WIMH]Ipa, KOHYyCca

https://m.edsoo0.ru/O9U9S1JOE

56

CrepeomeTpuueckue 3a1a4i Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOEHUEM CEUECHU I
WIMH]Ipa, KOHYyCca

https://m.edsoo.ru/JSUOH2A2M

57

[IpuknagHeie 3a1aun, CBA3aHHbIE
C UWJIMHIPOM

https://m.eds00.ru/Z900X4X97




58

[Ipukinannelie 3a7a4u, CBsI3aHHbBIE
C MUIUHAPOM

https://m.edsoo.ru/U4W2D1N4Y

59

Cdepa u map

https://m.edsoo.ru/D2M8Q1Q9M

60

[Tepeceuenue cepsl u mapa c
mI0cKocThI0. Kacanue mapa u
chepsl IIIockocThi0. Bua u
n300pakeHue 1mapa

https://m.eds00.ru/Q0V2D9T2C

61

[Tepeceuenue chepsrl u mapa c
I0cKoCThI0. Kacanue mapa u
chepsl IIockocThi0. Bug n
n300pakeHue 1mapa

https://m.edsoo.ru/T1S7U4C8E

62

Ypasuenwue chepsl. [Lnomans
chepsl u e€ yacTei

https://m.edsoo.ru/O4A7V3I3L

63

Cummerpus cdepsl 1 mapa

https://m.edsoo.ru/M1U5L5B&Z

64

CrepeoMeTpHuueckre 3aJauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEepoi U MapoM,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

https://m.edsoo.ru/A7L8S8UGE

65

CrepeoMeTpHuueckre 3aJauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEepoit U Mapom,
MIOCTPOCHUEM HX CEUCHHI
IJIOCKOCTBIO

https://m.edsoo.ru/FRW7Q8M8S

66

[TpuknagHbie 3a7a9M, CBSI3aHHBIC
co cepoii U mapom

https://m.edsoo.ru/POT2G5X0D

67

[ToBTOpPEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BBIYMCIIEHUS B

https://m.edsoo.ru/F9CIG7A1V




OKPYXKHOCTH, CTaHJapTHBIC
mogoous

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI
BpalCcHus 1 MHOT'OI'paHHUKOB

https://m.eds00.ru/M9X1Y9CIM

69

3amaun o Teme "Tena u
MMOBEPXHOCTH BpalieHus"

https://m.edsoo.ru/N4BOF4R3E

70

3anauu no teme "Tena u
MMOBEPXHOCTH BpalieHus"

https://m.edsoo.ru/A6W6V5B7D

71

KonTtponsHas padora "Tena u
MIOBEPXHOCTH BpaleHus"

https://m.eds00.ru/Y9Q1P8D6A

72

O6Beém mumuHApa. Teopema 00
00BbEME MPSMOTO UITUHIPA

https://m.edsoo.ru/S4D1E8J7S

73

Brruncnenue 00bEMOB TeN ¢
ITOMOLIBIO ONPEACIEHHOTO
uHTerpana. O0bpEM KOHYyCa

https://m.edsoo.ru/G2P3E3TIN

74

TTnowmanu OOKOBOH U MOJIHOM
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/H0Z3J5BOL

75

CrepeoMeTpuiecKHe 3a1a4u,
CBSI3aHHBIE C BHIYHCIICHUEM
00BEMOB IUITUHIPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

76

[TpuknagHbIe 3a/1a49H 110 TEME
"OO0BEMEI U IUIOIAAN
MOBEpXHOCTEM Ten"

https://m.edsoo.ru/GOMIN4VIR

77

O06BEM mapa 1 1apoBoro
cekropa. Teopema 00 06bEME
mapa. [Tnomans chepsr.
CrepeomeTpuiecKue 3a1auu,
CBSI3aHHBIC C BEIUUCIICHUEM

https://m.edsoo.ru/USE8V1S8K




00BEMOB 111apa, MapoBOro
CEerMEeHTA M IapOBOT0O CEKTOpa

78

[IpukitagHble 3a1a4u 110 TEME
"OOBEMBI TEeN", CBI3aHHBIC C
00BEMOM I11apa U IIOIIAIBI0
cdepbl. COOTHOMIECHUST MEXKTY
TUTOIASIMHA TTIOBEPXHOCTEH 1
00BEMaMU ITOTOOHBIX TEN

https://m.edsoo.ru/F2B9V6K3V

79

[TomoOHbBIE TeNa B IPOCTPAHCTBE.
N3menenne o0bEMa ipu
nogo6un. CrepeoMeTpryecKue
3aJ1auu, CBS3aHHBIC C
BBIYUCIICHHEM 00BEMOB TEI U
MJI0IIaAe TOBEPXHOCTEN

https://m.edsoo.ru/Y7S7CONOM

80

KonTponsHas padora "[lnomaam
MOBEPXHOCTU U O0BEMBI KPYTIIBIX

TCII

https://m.edsoo.ru/E7Y 1D1J8F

81

JIBM>KEHUS MPOCTPAaHCTBA.
OtoOpakenus. J[BrkeHus: U
paBeHCcTBO puryp. Obmme
CBOWCTBA JBHKCHUI

https://m.eds00.ru/PEX9YIKIN

82

Buns! nBrkeHni: apauieIbHbIN
IIEPEHOC, LIEHTPAJIbHAA
CUMMETpHUs, 3epKaJIbHAS
CUMMETpHUs, TIOBOPOT BOKPYT
IPsIMOi

https://m.edsoo.ru/F5SA906K6N

&3

[IpeobpazoBanus mogoowUs.
[psimas u cepa Ditnepa

https://m.edsoo.ru/X0U1R7EOM

84

['eomeTpuyeckue 3a1aun Ha

https://m.edsoo.ru/Y0Z4M4Q3N




IMPUMCHCHHUC IBUKCHUSA

85

KoHnTtposbHas padota "BekTopsl B

npocTpaHcTse”

https://m.edsoo.ru/L9T1Y8E7S

86

O6o6matomee moBTopenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHUCTEMAaTH3als 3HaHUH:
"ITapanienbHOCTb NPSMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/O711L7S8D

87

O6o6matomee moBTopenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTH3aIMs 3HAHWIA:
"BekTopsl B pocTpaHcTBe"

https://m.edsoo.ru/Z0T217VIN

88

O6o6matomee moBTopenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cCUCTEeMaTH3aIs 3HAHWI:
"BekTopsl B IpocTpaHcTBe"

https://m.edsoo.ru/X1L4MI9T7S

89

O6o6matomee moBTopenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—-11 xnaccos,

cucremarusauus 3Hanuil; "Oo0seM

MHOTOTrpaHHHKA"

https://m.edsoo.ru/L8B7KS5P7L

90

O6o6matomee moBTopenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—-11 xnaccos,

cucremarusauus 3Hanuii; "Oo0beM

MHOTOTrpaHHHKA"

https://m.eds00.ru/AST9GI9D2P




91

Obo6maromee nosropenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHUCTEMAaTH3aIs 3HaHUH:
"I[monmaam MoOBEpXHOCTH U
00BEMBI KpyTIIbIX Ten"

https://m.edsoo.ru/D2R2A7NSY

92

O6o6matomee moBropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHUCTEMAaTH3als 3HaHUH:
"Ilnomaay NOBEpXHOCTU U
00BEMBI KpyTIIbIX TEen"

https://m.edsoo.ru/GOH6WSL 11

93

HroroBasi kKoHTpOIBHAs paboTa

https://m.edsoo.ru/A2T8K400H

94

Hrorosas kKoHTpoOJbHASA paboTa

https://m.edsoo.ru/P6R5P8UTU

95

[ToBTOpEeHME, 0600IIEHUE U
CUCTEMaTH3allus 3HaHUH

https://m.edsoo.ru/C7F7Y3Z6K

96

Hcropus pa3BuTus CTepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

https://m.edsoo.ru/ROCOESD10

97

Hcropus pasBUTHS CTEPEOMETPUN
KAaK HayKU U €€ posib B PA3BUTUU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/M8M4H1Y2T

98

Hcropus pa3BUTHS CTEPEOMETPUN
KAaK HayKU U €€ posib B PA3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.eds00.ru/R9S5Y2Y7D




99

Hcropus pa3BuTus CTepeoMeTpun
KaK HayKd U e€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

https://m.edsoo.ru/USL3A9HSI

100

Hcropus pasBUTHS CTEPEOMETPUHN
KAaK HayKU U €€ posib B PA3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/A7TM5S2P5M

101

Hcropus pasBUTHS CTEPEOMETPUN
KAaK HayKU U €€ posib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/I9P7L3IW5R

102

Hcropus pa3BUTHS CTEPEOMETPUN
KAaK HayKU U €€ posib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

https://m.edsoo0.ru/G3Y5W3Z0B

OBIIEE KOJMYECTBO YACOB I10
[NPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KIIACC
Koa .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
00pa3oBaTeIbHON MPOTrPaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUYKA, MpsiMas, INIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIEICTBUS M3 HUX TPU PEIICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMHU: TAPALIEIBHOCTh H  TMEPICHIUKYISIPHOCTD
' HPSAMBIX U IDIOCKOCTEM
74 KnaccuduinupoBare B3auMHOE pPACIOJIOKECHHE NPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JBYTPAHHBIM YTOJ, TpPaHWU ABYTPAHHOTO YIIIa,
7.5 pedpo ABYrpaHHOTO yria, JIMHEHHBIH yrojl JBYTpaHHOTO yIia, TpalycHas
Mepa JBYTPAaHHOTO yria
76 OnepupoBaTh MOHSATHUSAMH: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIBIA
’ MHOTOT'PaHHHK, AJIEMEHTHl MHOTOTPaHHUKA, TPaBUILHBI MHOTOTPAHHUK
77 Pacmo3HaBaTh OCHOBHBIE BHABl MHOTOTPAHHUKOB (TMpaMuia, MpPU3MA,
’ MPSIMOYTOJIBHBIN TTapajuieJenumne, Kyo)
KnaccudpunupoBarh ~ MHOTOTpaHHUKH,  BbIOMpass  OCHOBAaHUS IS
7.8 KJIacCU(UKAIUU (BBITYKIbIE U HEBBIMYKIIbIE MHOTOTPAHHUKY, MPAaBUIbHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIE IPU3MBI, TAPaJLICIICTIATIC B )
7.9 OnepupoBaTh NOHATUSAMU: CEKyIIas IJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSICHIATh MPUHIUIIBI TIOCTPOSHUS CEYCHUN MHOTOTPAaHHUKOB, HCIONB3Ys
’ METOJI CIEN0B
Ctpouth ceyeHHS MHOTOTPAHHHKOB METOJOM  CIIEJOB, BBIMIOJIHATH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (hUTYP:
BUJ] CBEPXY, COOKY, CHH3Y
Pemate 3amaun Ha HAXOXKICHHE TE€OMETPUYECKUX BEIMYMH MO oOpaslam
WIA alTOpUTMaM, TPUMEHSSI HW3BECTHBIC AaHAJUTHYECKHE METOIBI TIpU
7.12 pEelIeHHH  CTaHAApTHBIX  MaTeMaTHYeCKMX 3aJad Ha  BBIYMCIICHHE
pacCTOSIHUN MEXIy ABYMsI TOYKAMH, OT TOYKH JO TMPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXIY CKPEIINBAOIIUMUCS TPSIMBIMU
Pemate 3amaun Ha HAXOXKICHHE TE€OMETPUYECKUX BEIMYMH MO oOpaslam
713 WIA alTOpPUTMaM, TPUMEHSSI HW3BECTHBIC AaHAJUTHYECKUE METOIbI TIpU

pELICHUN CTaHJAPTHBIX MATEMATHYECKUX 3aJad Ha BBIYUCIICHUE YIJIOB
MEXAY CKPCIIMBAIOIUMUCA MNPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTBIO,




MCKAY IMIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,

7.14 nupamMpza) ¢ NpUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOILICHUS MEXIY
TUTOIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMHU MOT00HBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATHUAMU: CHUMMETPUS B TMPOCTPAHCTBE, LEHTP, OChb U
’ IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (UTYPbI
W3Bnekath, mnpeoOpa3oBbIBaTE W HWHTEPIPETHPOBATh HHPOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTrypax, TMPEACTABICHHYIO Ha
yepTrexax U pUCYHKaX
[IpumensaTp Teomerpudeckue (GakThl IS PEHICHUS CTEPEOMETPUUECCKHIX
7.17 3a1a4, MPEANONArallluX HECKOJIbKO IIArOB pELICHUs, €CIU YCJIOBUS
NPUMEHEHHUS 3aJIaHbl B SBHOU (hopme
718 [IpumMeHATh mpocTeMIIHe MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
’ KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEUICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBoaUTE HpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoje U
’ YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPHUHU B UCKYCCTBE
[IpuMeHsTh MONydYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peabHbIE
CUTYyallUU ¥ NPUMEHITh U3YUYCHHBIC MOHATHUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKu cPOPMYITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIC
7.20 CUTYyallUM Ha SI3bIKE TEOMETPHM, HCCIEI0BATh MOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapaTa aareOpsl,
pematb  MpakTUYeCKUWEe  3aJauyd,  CBS3aHHbIE C  HAXOXICHHEM
TEOMETPUUYECKUX BEIUYUH
11 KIIACC
Kon ~
IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: LWIUMHAPUYECKas MMOBEPXHOCTh, 0Opa3yolne
6.1 UWJIMHAPUYECKON TMOBEPXHOCTH, UWJIUHIAP, KOHUYECKAass MOBEPXHOCTb,
o0pa3yronire KOHHYeCKOW MOBEPXHOCTH, KOHYC, ChepuyecKasi HOBEpXHOCTh
6.2 Pacno3naBate Tena BpaieHus (MIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccuduiupoBaTs B3auMHOE pacnoioKeHue cepbl U MI0CKOCTH
OrniepupoBaTh NOHIATHSMU: IAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CEerMeHTa, LIapOBOM CJIOM, OCHOBAHME ILIAPOBOIO CJIOS, BBICOTA LIAPOBOIO
CJI051, IIAPOBOU CEKTOP
6.6 Beruucisate  00BEMBI W IUTOMIAAM  TOBEPXHOCTEH TEl  BpAIICHUS,




TreOMETPUYECKUX TeJI C MPUMEHEHUuEM (popmy

6.7

OnepupoBaTh TNOHATHSAMM: MHOTOIDaHHMK, BIIMCAaHHBIH B cdepy U
OTNMCAHHBIN OKOJIO c(epbl, chepa, BIUCaHHAsE B MHOTOTPAHHUK MU TEJIO
BpallleHus

6.8

BBIYHCIATE COOTHOMICHHSI MKy IIOMAISIMK TOBEPXHOCTEH B 00bEMaMuU
IIOAOOHBIX TEI

6.9

N3o0paxaTh u3yyaemble (GUTYpbl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

BoeimonHAT,  (BBIHOCHBIE) IUIOCKHE YEPTEKHU W3 PHCYHKOB IMPOCTHIX
00BEMHBIX (QUTyp: BUI CBEpXy, COOKYy, CHHU3Y; CTPOUTh CEUCHHUS Tell
BpalleHus

6.11

W3Bnekatb, WHTEpNpETHpPOBaTH M MpeoOpa3oBbIBaTh HH(OpMaLHIO O
MPOCTPAHCTBEHHBIX TE€OMETpUYecKHX (uUrypax, TMpeAcTaBICHHYI0 Ha
YepTekKax U pUCYHKaX

6.12

[TpumensTh reomeTpuueckre (GakThl ISl PEUICHUS CTePEOMETPUUYECKHUX
3aja4, MPEINOoaraloliiX HECKOJIbKO MIaroB peIIeHus, €CId YCIOBUS
NPUMEHEHHUS 3a/1aHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  JCHCTBUS  CIIOKEHUSI BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHO)KGHI/I}I BeKTOpa Ha 4YHuCIoO, 06’[)$ICH$ITB, KaKHUMH CBOfICTBaMH OHHA
o0JagaroT

6.15

[TpuMmeHsTh NpaBUIIO Mapasuieenuneia Ipy CI0KEHHUH BEKTOPOB

6.16

OnepupoBaTb NOHATUSAMM: JEKApPTOBbI KOOPJAMHATBl B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, yroJl
MEXy BEKTOpaMH, CKaJISIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymmMy BEKTOPOB M NPOM3BEJIEHUE BEKTOpAa Ha 4YHCIO, YroJl
MEXIy BEKTOpaMH, CKaJSpPHOE IPOMU3BEACHME, PACKIAIBbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOPIUHAT

6.19

Pemate mpocreiiiine reomerpuyeckre 3aaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemate 3aJa4dd Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOILICHUN U
HaXOXKIACHUC TCOMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOprUTMaMm,
IMPUMCHAA HU3BCCTHBIC MECTOAbIL npu peICHUN CTaHAAPTHBIX
MAaT€MAaTHYCCKUX 3a1a4

6.21

[IpuMeHsATh mpocTeWlre NTPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUUCCKUX 3a a4

6.22

[TpuBOaUTE HpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoje U
YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPHUHU B UCKYCCTBE

6.23

HpI/IMeHSITB MOJIYYCHHBIC 3HAHUWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAILHBIC




CUTYyallUU ¥ NPUMEHSITh U3YYCHHBIC MOHATHUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHU4ecKu cPOpMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIE
CUTyalldd Ha S3bIKE T€OMETPUHU, HCCIIEOBATHh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapaTa aareOpsl,
pematb  MpaKkTUYeCKHWEe  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KIIACC

Kon

HpOBepHeMblf/i IJIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 akCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anmMHOe pacronokeHue IpsiMbIX B MPOCTPAHCTBE: MEPECEKAIONINECS, MTapalieIbHbIE
U CcKpewuBarouecs npsamsle. [lapamuienbHOCTs NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: IapaJUIebHbIE IPSIMBIE B IPOCTPAHCTBE, IAPAJUIEIBHOCTb TPEX
IOPSMBIX, MApAJUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPAaBICHHBIMU
CTOPOHAMHU, YTOJI MEXIy MNPSAMBIMH B NpocTpaHCcTBe. [lapamienbHOCTh MIOCKOCTEH:
napasulesibHble TUJIOCKOCTH, CBOMCTBA MapajUleNbHBIX ITOcKocTeil. [Ipocreitmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpadap, KyO, mapajuieNenunen,
MOCTPOEHUE CEUCHMI

7.3

[lepneHauKyAIpHOCTh MPSIMOM M IUIOCKOCTU: MEPIEHAUKYJSPHBIE TPsIMbIE B
IIPOCTPAHCTBE, MPsIMbIE MapajlieibHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEPIECHANKYJISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMON MEePHEHAUKYIIPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIoJl MEXKIY MPSAMOU U IUIOCKOCTBIO, IBYTPaHHBIN
yTOJI, IMHEWHBIA yroa IBYrpaHHOro yria. [lepneHaukymnsp U HaKJIIOHHBIE: pACCTOSTHUE
OT TOYKH JIO MJIOCKOCTH, PACCTOSTHUE OT MPSIMOU JI0 TIOCKOCTH, MPOEKIUs GUTYPHI Ha
MI0CKOCTh. [leprneHIuKyasspHOCTh IUIOCKOCTEN: MPU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mockocTei. Teopema 0 TpEX NMepHEeHIUKYIIpax

7.4

[ToHsiTHE MHOTOTPAHHMKA, OCHOBHBIC DJIEMEHTBI MHOTIOIDAaHHUKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU W OCHOBAHMS TNPHU3MBI, IpsMas M HAKJIOHHAs IMpPU3MbI, OOKOBas W
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMoyroibHbIi MapaieenuIe] u
ero csoictBa. Ilupammpa: n-yronpHas nupamuja, TpaHd U OCHOBAHHE IHPAMUIBL,
OOKOBasi M TOJHAs MOBEPXHOCTb MUPAMUJbI, NPaBWIbHAA U YCEUEHHas MUPaMUA.
OnemMeHTsl Npu3Mbl M nupamunabl. [IpaBWiIBHBIE MHOTOIDAaHHUKH: IIOHSATHE
IIPABWJIBHOTO MHOTOTPAHHUKA, IIPABWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUIA,
IpaBUiIbHAs TPEYroibHas NMUpaMKa U IpaBUIbHBIA TeTpasp, ky0. IlpeacraBinenue o
IIPABWIBHBIX MHOTOIPDaHHUKAxX: OKTaj’ap, AOACKa’aAp u ukocayapyrue CedeHus
IPU3MBI U TUPAMMU/IBI

7.5

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSIMOH, TIOCKOCTH.
DOneMeHThl  CUMMETpPUM B NHUpaMuiax, Hapajulelienunenax, MpaBUIbHbBIX
MHOTOTpaHHHUKaX

7.6

Bbruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriuel. Ilmomanp
OOKOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTHU MPSMON MPU3MBI, IUIOIIA b OCHOBAHHIH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH NPSIMOM Tpu3Mbl. [Lmomaas 60KoBO# MOBEPXHOCTH U
MIOBEPXHOCTH MNPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOMIAJAM YCEUYEHHOM MUPAMUJIBIL.
[Tonsitne 06 00bEMe. OOBEM MUPAMUIBI, IPU3MBI

7.7

[MomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXy IUIOIIAASIMU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yolIne IWIMHIPUUECKON MOBEPXHOCTH, OCh
UWIMHAPUYECKON MOBEepXHOCTH. LlunuHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTD,
o0pa3yrolas 1 0chb, TUIOIIab OOKOBOM U MOTHON OBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoi moBepxHOCTH. KoHyc: OocCHOBaHME M BeplIMHA, OOpasyiomias U OCh,
momaas OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromue Hu
BBICOTA, OCHOBaHUs U OOKOBAasi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, IuameTp, IUIOMIAb MoBepxHOCcTH cheprl. Bzanmuoe
pacnosioxkeHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomaab

chepsl

6.4

N300paxkeHune Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka MuIMHApPa U KOHYCa

6.5

KomOunammu Ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAHHUK, WIH TEJIO BPALLECHUS

6.6

[Tonstre 06 o0béMe. OcHOBHBIE cBocTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIPHOTO Tapajuiesienunena u ciaeacTsust u3 He€. O0bEM UIMHIPA, KOHYCA.
O06bEM mrapa u Twiomaas cheps

6.7

[TomoGHbBIe Tena B nmpocTpancTBe. COOTHOIICHUS MEKIY IIIOMIAIIMH TTOBEPXHOCTEH,
00bEMaMU ITOJIO0HBIX TEN

6.8

Ceuenust nunuMHIpa (MapajjieIbHO W TMEPHEHAUKYISIPHO OCH), CEYEHHs] KOHYca
(mapannenbHOe OCHOBAHUIO U MPOXOSIIEE YEPE3 BEPILNHY), CEUEHHUS LIapa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBE. ClOKEHHE W BBIUMTAHUE BEKTOPOB.
YMHO)XeHHe BeKTopa Ha 4ucio. PasnoxeHue BekTopa Mo TPEM HEKOMILJIaHAPHBIM
Bektopam. [IpaBuio mapamnenenumnena. Pemenue 3anad, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOpAMH

6.10

[IpsiMmoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amaum B KOOpAMHATAX. YTroll MexIy BekTopamu. CkanmgpHoe
MPOM3BECHNE BEKTOPOB. BbluMcieHue YyriioB MexAy NpSIMbIMH U IUIOCKOCTSIMHU.
KoopannaTHO-BEKTOPHBIN METO MPU PELICHUH T€OMETPUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMpoBepPsSIeMoOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K PEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeIHEro 001ero
o0pa3oBaHus

Bnanenne MerogamMm J10Ka3aTeibCTB, AJTOPUTMAMM pPELICHHUS 3aj]ad;
yMeHue (OpMYJIHpPOBATh W OINEPHPOBATH TMOHATHUSMH: OMNpECIICHHE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeIbCTBO,
pPaBHOCWIBHBIC (OPMYIHPOBKH;, MPUMEHSITh UX; yMEHHE (HOPMYIHPOBATH
o0paTHOE M NPOTHBOIOJOXKHOE YTBEpP)KIEHHE, MPUBOIUTH IMPUMEPH U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUH;
IPOBOJUTH J0KA3aTENIbHBIE PACCYKICHUS MPU PEUICHUHU 3a/1a4, OIICHUBATh
JOTHYECKYI0  TMPAaBWIBHOCTh  PAcCYXIEHHI; YMEHHE OIepHpOBATH
HNOHSATUSAMH: MHOXECTBO, IMOJAMHOXKECTBO, ONEpali HaJ MHOXXECTBAMHU;
YMEHHE  UCIOJIB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTMCAHMsI peaJbHBIX MPOIECCOB U SBJICHUN M MPU PELICHUU 3a7ad, B TOM
YHCIIe U3 IPYTUX YYEOHBIX MPEAMETOB; YMEHUE OTNIEPHUPOBATH TOHATHIMU:
rpad, cBsI3HBIN Tpad, 1epeBo, UK, Tpad HA IIIOCKOCTH; YMEHHUE 3a/1aBaTh
M ONHUCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMM; MCIIOJIB30BaTh rpadbl MpU

peuieHnu 3ana4y

VYmMmenne ONCpUpOBATH MOHATHAMH: HATYPAJIbHOC YHCJIO, HOCJI0C 4YUCIIO,
CTETICHB C IIeJBIM ITOKa3aTelieM, KOpEeHb HAaTypallbHOW CTETICHH, CTEIICHb C
PpalrOHAJIbHBIM ITOKA3aTCJICM, CTCIICHL C ,Z[CI\/'ICTBI/ITGJIBHBIM IIOKas3aTcJIeM,
JorapuM UHCIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJBHOTO YHCIIA,
OCTaTOK II0 MOIYJIO, PAalMOHATIBHOE YHCJIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCCTBA HATypaJIbHBIX, MCJIbIX, PAlUMOHAJIBHLBIX, ﬂeﬁCTBHTeHBHLIX
Yrces, yMEHHE MCIIOJIb30BaTh MPU3HAKU JICIIMMOCTH, HAUMEHBIINN OOIIHiIA
JIeNMUTeNb W HauMeHbllee olliee KpaTHoe, ainroput™M EBkimmpma mnpu
pEIIeHUH 33a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3HIIMOHHBIMH CHCTEMaMHU
CUUCJICHUA,; YMCHHUC BBIIIOJIHATH BHIYHUCJIICHUC 3HA4YCHUH U HpeO6p330BaHI/ISI
BBIPOKECHU CO CTENEHSIMU W Jorapudmamu, npeoOpa3oBaHUs APOOHO-
palMOHAIBHBIX  BBIPAXKCHUHM;  yMEHUE  OIECPUPOBATH  IOHATHUAMMU:

MOCJIEIOBATEIBHOCTD, apu(MeTHYecKass MpOrpeccusi, TeOMETpHUYECKas




mporpeccusi, OCCKOHEYHO YOBIBAIONIass TEeOMETPUYECKas IPOTPECCHs;
YMeHI/Ie 3aJaBaThb IIOCIICAOBATCIBHOCTH, B TOM YHCJIIE C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEPUPOBATH MOHATUSIMH: KOMIUJICKCHOE
qucio, COHpH)KéHHBIC KOMIIZICKCHBIC 4HCJIa, MO,IIyJII: nu apFYMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOJUTE apU(PMETHUECKUE NEUCTBHS C KOMIUICKCHBIMUA YHCIIAMU;
HpI/IBO,Z[I/ITI: HpI/IMepI:I HUCIIOJB30BaHUA KOMIIIICKCHBIX YHCCII, OHepI/IpOBaTB
MOHATHSAMU:  MaTpuna 2X2 u  3%3, omnpeaeiauTeab  MaTpHIbI,

I‘GOMeTpI/I‘-IGCKI/Iﬁ CMBICJT OTIPCACIIUTCIIA

YMeHue onepupoBaTh MNOHITHUSAMU: PpalMOHAIbHBIE, UPpPALUOHAIBHBIC,
MoKa3aTelbHble, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsT M HEPABEHCTBA, UX CHUCTEMbI; YMEHHE ONEpPUPOBATH
MOHSTUSMH: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUHW M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaThb YpaBHEHMUS,
HEpPaBEHCTBA U CHUCTEMbl C TOMOUIBIO PA3JIMYHBIX MPUEMOB; pEIIATh
yYpaBHEHHUS, HEpPaBEHCTBA M CHCTEMbl C [apaMeTpoM; NPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBbI JJI PEIICHHS MaTeMaTH4YeCKUX

3a]a4 U 3a]1a4 U3 pa3IMYHbIX 00JacTeil HAyKH U pealbHOM JKU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKIUS, YETHOCTH (DYHKIUH,
NEePUOJIMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMHM, MOHOTOHHOCTH
GyHKIIMHA, SKCTpEeMyM (PYHKITUH, HAuOOJbIIEe W HAaUMEHbIEe 3HAYCHUS
(GyHKIMU Ha MPOMEXKYTKE, HENpepbIBHAs (DYHKIMSA, aCUMIITOTHI rpaduka
(GyHKIMH, TIepBas U BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUECKHN U
¢u3uueckuif CMBICT TMPOU3BOJHOHM, TMEepBOOOpa3Hasi, ONpeaenEHHbII
MHTErpajl; YMEHHE HAaXOAWTh ACUMNTOTHI rpaduka (QyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEACHHSA, YACTHOTO U
KOMITO3UIMH (YHKIMHA, HaXOIUTh YpaBHEHHE KacaTelbHOH K TpaduKy
GyHKLIMU; YMEHHME HAaXOIUTh MPOU3BOAHBIC HJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIOJIb30BaTh MNPOM3BOAHYIO ISl HCCIEIOBaHHS (YHKIUH,
HAXOJUTh HauOOJIbIINE W HAaWMEHBIIWE 3HAYCHUS (YHKIUI; CTPOUTH
rpa¢Ki MHOTOYJICHOB C HCIIOJb30BAHHEM armapaTa MaTeMaTH4ecKOro
aHanmu3a; MPUMEHATh TNPOM3BOIHYIO [UIS HAXOXACHHUS HAMIyYIlIero
pemieHnsl B NPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-)KOHOMUYECKUX H

bu3MYECKUX 3aa4ax; HAXOJUTh TUIOMIAIN U 00BEMBI QUTYP C TIOMOIIBIO




HHTErpaia; HNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOro MOACIHMPOBAHUA C

noMoIbio AudQepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpaduK YHKIUHU, oOpaTHas (QyHKIIHS,
KOMITO3HUIMSA (YHKIWM, JuHEHHas (yHKIUSA, KBajapaTU4Has (QYHKIUS,
panmoHanbHasi (QYHKUHMS, CTerneHHas (QYHKIHSA, TPUTOHOMETPHUYECKHE
byHKIIMA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMH, TOKa3aTelbHAS W
Jgorapupmuueckasi (yHKIHU; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QyHKIHUH,
UCTIOJIb30BaTh TPapUKH Ui W3YYEHHUs MPOLIECCOB U 3aBUCHUMOCTEH, MpHU
pelleHNH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB W 3a7a4 U3 pPEaTbHOU
KHU3HHM;, BBIpakaTh (OpMyTaMH 3aBHCHUMOCTH MEXIY BEIWYHMHAMU;
WCITOJIh30BaTh CBOWCTBA M Tpaduku (YHKIMHA IS PEIICHUs] ypaBHEHUH,
HEpaBEHCTB M 3a/1ady C MapaMeTpaMu; u300pakaTb Ha KOOPAMHATHOU

IUIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HBIX THUMOB (B TOM YHCIE Ha
NPOIICHTHI, JOJW M YacTd, Ha JABIKEHHE, paboOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOTH, 3aJla4d U3 O0JIaCTU YMNpaBJIEHUS JTUYHBIMU U CEMEHHBIMU
dbuHAHCAMM); COCTABJISATH BBIPAKCHUS, YPABHCHHS, HEPABEHCTBA U UX
CHUCTEMBl N0 YCJOBMIO 3aJ]aud, HUCCIENOBaTh MOJYYEHHOE pEIIeHUue u
OLICHUBATh IPaBAONOJAOOHOCTh pE3yJIbTaTOB; YMEHHE MOJEIUPOBATH
peaNbHblE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABIISITh BBbIPAXKECHHUS,
YpaBHEHUs, HEPaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4y, UCCIEA0BaTh
MOCTPOCHHBIE ~ MOJEJIM €  HUCIOJb30BaHHMEM  amlmapara  ajireopsl,

UHTEPIIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHYecKoe, MeIuaHa,
HanOoJbIllee ¥ HaMMEHBIIIeE 3HAUYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BJICKaTh, WHTEPIPETUPOBATH
UH(OpMaLKIO, IPECTABICHHYIO B Ta0NMIIax, HAa AUarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PeaJbHBIX MPOIECCOB M SBICHHI; MPEICTABIATh
WHPOPMAILIMI0O C TOMOIIBI0 TaONWIl W JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHCIIE C IMPUMEHEHHEM TpadUIecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIEeI0BaTh COBMECTHBIC

HaOJI0/IEHUS C IOMOIIBIO JUarpaMM pacCEeUBaHUS U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYYalHBIA ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYy4YallHOTO COOBITHSA; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaHUUECKUX METOMOB; TPHUMEHSTH
(GOpMyNBl CIOXXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (Gopmyny MOIHOM
BeposiTHOCTH, popmyny beprymm, koMOuHaTopHBIC (HAaKTBI U (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
NOHATUSMH:  CIIydaiiHass BEJIIMYMHA, pPAaclpelesieHHe BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXHJaHWue, IUCIEPCHS W CTaHJApPTHOE OTKIOHEHHUE
CIIyYallHOW  BEJNWYHMHBI, (QYHKIHMHA  pacOpenesieHHss W TUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIHbHOTO0 U HOPMAIILHOTO PACIPECICHUN; YMEHHE
UCTIOJIF30BaTh CBOMCTBA M3YYCHHBIX PACIpEACICHUN ISl pEHICHUs 3a/1a4;
3HAKOMCTBO C MNOHATHUAMH:. 3aKOH 6OJ'IBI_HI/IX YHUCCJI, MCTOAbI BBIGOpO‘-IHBIX
UCCIIC/IOBAaHMI, YMEHHE TIPUBOJIUTH MPHUMEPHl TPOSIBICHHUS 3aKOHA
6OJIBIlII/IX quceili B HNPUPOJHBIX H O6H.[€CTBCHHI>IX SABJICHUAX; YMCHUC
OIIEPHPOBATH TOHITHUAMHU: COUCTAHHE, MEPECTAHOBKA, YHCIO COYCTAHHU,
YHCIO  MEpecTaHoBOK; OuHOM  HploTOHA;  yMeHHE  TIPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCY)KACHUS ISl PEHICHUS 3a[ad; OICHHBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTaBJIATL BCPOATHOCTHYIO MOJCIIbL U

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3yibTaT

YMeHue omnepupoBaTh TMOHATUSMU: TOYKa, MpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIUUYMHA yTIia, IUIIOCKUN Yrol, IBYrpaHHbBIN
yroJi, TpEXrpaHHbIM Yroj, CKpeIUBaoLUecs IpsMble, NapayieIbHOCTh U
NEePHEHANKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroia MEXIy HpsIMbIMH,
yroJ Mexay TMpsSAMON M IUJIOCKOCTBIO, YroJl MEXIy IUIOCKOCTAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY MpsIMbIMU,
paccTosiHie MEXAY IUIOCKOCTSMM; YMEHHE HCIIONb30BaTh MPHU PELICHUU
3a/1a4 M3ydeHHbIe (PAKTBl U TEOPEMbI TUIAHUMETPHUU; YMEHHUE OILICHHWBATH
pasMepbl OOBEKTOB OKPYXKAlOIIero MHUpPa; CTPOUTh MaTeMaTHYECKHe
MOJICJIA C TIOMOILIBIO TEOMETPUUYECKUX TMOHATHM M BEJIMYUH, PpEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMU: IUIOMIAAb (GUTYPHI, 00BEM (QUTYPHI,
MHOTI'OT'paHHUK, HpaBHJ’IBHbeI MHOTI'OrpaHHUK, CCYCHHUC MHOI'OI'paHHHUKA,
Ky0, mapauienenuiiesl, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, MIOMIATL
MOBEPXHOCTH THPAaMUBI, MPHU3MbI, KOHyCa, HWIMHApPA, O0BEM KyOa,
OPSAMOYIOJIBHOTO Mapajulelenunena, NUPaMUuAbl, IPU3MBI, LUIUHIPA,
KOHYycCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEUCHHS KOHYCa W IWJIHHIPA,

napauiCJibHbIC OCH HWJIWM OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromasicss cdepbl, LIWIMHIApPA, KOHyCa; YMEHHE CTPOUTh CEeueHue
MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAaHHUKH, (PUTYpBHI M MOBEPXHOCTHU
BpalICHUs, UX CEUYEHHUs], B TOM YHCJIE C TOMOILIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4aeMbIX (UTYp, BBIABUTATh TUIOTE3HI O
CBOWCTBAaX M TMpPHU3HAKaX TI'C€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTh HX; YyMEHHE NPOBOAMTH Kiaccupukauuioo Quryp mo
pa3IMYHBIM TNPU3HAKaM, BBINOJHATH HEOOXOAUMBIC JIOTIOJHUTENIbHBIC

MIOCTPOCHHS
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YMeHne onepupoBaTh MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaﬂﬂeHBHBIﬁ MNEpeHOC, CUMMCTPHA HaA IJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, TMpeoOpa3oBaHuEe TOMOOMs, TMMOJ00HbIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYPHI, B TOM YHUCIIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIB30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
peicHrun 3aJia4; HAXOAUTh TICOMCTPHUYCCKUC BCINYMUHBI (,Z[J'II/IHa, yroua,
I0Mma s, 00bEM) TIPU PEIICHUU 3a7a49 U3 APYTHX YYCOHBIX TMPEIMETOB U
nu3 peaHBHOfI JKU3HU; YMCHUC BBIYUCIIATL I'COMCTPUUCCKHUC BCIMYUHBI
(nmuHA, yroJy, IUIOMAAh, OOBEM, IUIOMIAAL TIOBEPXHOCTH), HCIOIB3YS
HU3YUCHHBIC q)OpMy.HBI n MCTOJAbI, B TOM HYHUCJIC: TUIOMAAb IMOBCPXHOCTHU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanabs cheprl; o0béM Kyoa,
MpAMOYT'OJIBHOI'O  IapajiiCiCruieaa, IMUupaMu/ibl, I[IPU3MbI, OWJIWHAPA,

KOHYCa, II1apa; yMEHHUE HaXOAWTh OTHOIICHHE 00bEMOB MOJOOHBIX HUTYDP
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YMeHue onepupoBaTh MOHATUAMHU: MPSMOYTOJIbHASI CHCTEMa KOOpIMHAT,
BEKTOP, KOOPJAMHATHI TOYKU, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BE/ICHUE BEKTOpa Ha 4YHUCIO, Pa3lIoKeHHWE BEKTopa Mo 0a3ucy,
CKaJsipHOE TMPOW3BEJCHHE, BEKTOPHOE MPOU3BEACHHUE, YIOJd MEXKIY
BEKTOPAMH; YMEHHE HCIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-Ie6HLIX npeaMeEToOB
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YMeHne BeIOMpATh MOAXOASIINA METO JJIS PEIICHUS 3a/1aui; TOHUMAaHHE
3HAYMMOCTH MaTEeMaTHKd B W3YYCHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHWW, YMEHHE pAaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEeMAaTHKU B UCKYCCTBE, YMEHHUE MPUBOAHUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUNA POCCUMCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUSA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaJ'H:HBIG U O CIbIC YHCJIIa. HpI/I3HaKI/I JACIUMOCTH L ECIBIX YHUCCII

Pammonanbupie  ymcna. OOBIKHOBEHHbIE W JECATHYHBIE JApPOOHM, TPOLEHTHI,

2 OeCcKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypalbHOU cTerneHu. JleWCTBUS ¢ apupMeTHIECKUMHU
' KOPHSIMHM HaTypajbHON CTENIEHH
L4 Crenens ¢ 1enbM nokaszareseMm. CTeneHb ¢ pallMoHabHBIM MToKa3aTesneM. CBoMCTBa
' CTENEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuaHble U HaTypajabHbIE JOrapru(MbI
JetictButensHple  4ucina. ApudMeTHUYECKHe OIepanud ¢ JICHUCTBUTEIBHBIMU
1.7 yucinamu. [IpubnuxEHHble BHIYMCICHUS, TPaBUIa OKPYTJICHHSI, TIPUKHUAKA U OLEHKA
pe3ynbTara BEIYMCIEHUN
1.8 [IpeobOpazoBanue BeIpaKECHUN
1.9 KommuiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 [emnpie 1 1poOHO-paIiOHATBHBIE YPAaBHEHUS
2.2 HppanuonajibHbIC YpaBHEHHS
2.3 TpuroHomeTpuyeckre ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 Llenbie 1 pOOHO-palMOHATFHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuiyeckre HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMu
2.11 Martpuna cucTeMbl TMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTpULIbL
3 OyHKIUH U TpaduKu




OyHKus, crnocobbl 3amanus QyHkuwn. ['papuk Qyakumu. Bzanmuo oOpaTHbIe

> ¢yukuuu. YétHpie u Heu€THbIe pyHKIMU. [leproanueckue GpyHKIMHA
Obnactp ompeneneHuss U MHOXKeCTBO 3HadeHWW ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBbI (yHKkuud. HauGomnpiee M HauMmeHbllee 3HAYCHHE
GYHKIIMM HAa IPOMEKYTKE
13 Crenennass (yHKIUS C HaTypajdbHBIM W IIEJBIM MOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHast u norapudmudeckas QyHKIIHMH, UX CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcumnToThl rpadukoB ¢yaknuii. CpoiicTBa  (QyHKIIHIA,
' HETIPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0XXHBIX TPOIIEHTOB
4 Hauana matremaTuyeckoro aHaausa
4.1 [TpousBoanas pynkuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (YHKITAN
[IpumeHnenrne TPOUZBOAHOW K HCCICAOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxaenrne HanOONbIIEro U HaMMEHbIIEro 3Ha4eHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoxecTBa U JTOTHKA
5.1 MHo»xecTBO, onepanuu HaJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD M CTaTHCTHKA
6.1 OnwcareybHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 OUryphl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTHU BpAIICHUS
7.5 KoopaunaTel 1 BEKTOpBI
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OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

JI.C. AtanacsH, B.®. byry3os, C.B. Kagomues u ap. ['eomerpus: yueo, ms 10-
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