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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaK 00ECIIEYNBAET BOZMOXKHOCTh U3YyUCHHS JUCIUILTUH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU IIETIOYKH JOTHUECKUX YTBEPKACHHUN MPU PEIICHUH F€OMETPHUYECKHUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBOeHUs1 MporpaMMbl y4eOHOro Kypca «l'eomeTpus» Ha yriyoJI€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHusl Oosiee TIyOOKMX TEOMETPUUECKUX 3HAHUH U JEHCTBUIA,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIIMMU Kypc 0a30BOT0 YpOBHS, SIBISIOTCA:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIINX MaTeMaTHYECKHX MOJENSX, MO3BOJISIIOIIMX OIUCHIBAaTh M H3y4daThb
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHUE MX MPUMEHSTb, YMEHMs OKa3blBaTh TEOPEMbl M HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENH;

¢bopMUpOBaHHE MOHHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYE€CKOIO MOCTPOCHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEIUIEKTYaIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACloO3HABaTh IMPOSIBJICHUS T'E€OMETPUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
MHTEPIPETALNHN ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpazoBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAM 00yYaromuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEJICTABIECHUN 00YYaIOIIUXCS, PACIIUPAS U YIITyOusist
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIAONIEH yueOHoro npeameTa «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wu3ydenue ydebHOro kypca «l['eomeTpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEW B MPOCTPAHCTBE: NAapaJlICIIbHbIC
MPSMBIE B MPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSIMBIX, NAPATUIETBHOCTh IPSMON
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapaJJICIBHOTO MpOEKTUpOoBaHUs. M300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpadJp, NapaljIesenuIe,
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoroHanbHOE IIPOEKTUPOBAHUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX NMEepHEHANKYJIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAHHOTO yrjia. TeopemMbl KOCHMHYCOB M CHHYCOB JJIs
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KkyO. IlpencraBieHue o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIHHOW MNUPAMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
HnapaJuIeenune a, CUMMETPHUs NPABWIBHBIX IIPU3M, CHMMETPHS NPABUIBHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMHU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. Teopema O pa3jIOKEHHMH BEKTOpAa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHsATHA: UUIMHIOpPUYECKAsT TMOBEPXHOCTb, KOHUYECKAasT MOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMuabl U KoHyca. O0BEM I1apa ¥ 11apoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WJIU TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMII: METOJ CJIEI0OB, METOJ BHYTPEHHEIO MPOEKTHPOBAHUSA, METO/ IEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
CHUCTEMa KOOPAMHAT B ITpocTpaHcTBe. KoopaunaTel BekTopa. Pasznoxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBMKCHUH. Buabl JBWKCHUMN: TapauIeIbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI W JIPYyroe€), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILICHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur © peau30BbIBATH COOCTBEHHBIE KU3HEHHbIC ILIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW U1 peleHus 3amad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIICCTBEHHOM  TMPAKTUKH, ITOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh IMPOCKTHYIO M MCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXAY MOHATUIMH, (HOPMYyIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATENIbHBIC, AMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIC;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIENI0BATEIbCKUM MHCTPYMEHT MO3HaHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEeMaTHUYECKOTO 00bEKTa, SBJICHHUS, IIpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTh uHbopMaIuu 1o CaMOCTOSATENLHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIATH CBOHM CY)K)ICHI/IH C Cy)K)IGHI/ISIMI/I )IpyFI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajaad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXAY NOPSIMOMl U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTHh CEUYCHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIMOJIHSThH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTRE;

e  BBINIOJHATHACUCTBUSHABEKTOPAMU;

e pemarh 3aJaud Ha JIOKA3aTeIbCTBO MAaTEeMaTHYECKUX OTHOIICHUUA U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJIbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKATh, MPeOOpPa3OBBIBATh U HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYpax, MPEJACTABICHHYIO Ha
yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIC CUTYaIllMH, MPUMEHATh H3yUYCHHBIC MOHSATHS B
mpolecce IMOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara aareOpbl, pemarh MPaKTUYECKUEe 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBA3AHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYESHHUS TeJl BpaIlICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMHU, CBS3aHHBIMH C KOMOMHAIIMSIMHU TeEI
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxkatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIE) TIIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTrypax, TMPEACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATHOTIEPAIIUUHAIBEKTOPAMHU;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXCHUS MHOTOTPAHHMUKOB W TEJ BpalICHUS IPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapaysienTbHO U MEPHEHIUKYIISIPHO OCH), CEUEHUsI KOHyca (MmapasijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBATbI€OMETPUYECKUEYTBEPKACHUS;

NPUMEHATh TeoMeTpuueckre (akTbl ISl PEHICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaTh4ecku  CHOPMYJTUPOBAHHOW  TPOOJIEMBI,  MOJIEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh MpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnuecTBouyacon JJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl (1ippopric)
o0pa3oBaTebHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 6 1
IPSMBIX B TIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B MIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. IPSIMBIX U o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriel U paccTOssHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
3 [ToBTOpEHwue, 0606H16Hlile u 5 5
CHCTEeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 KoaunuyecTBoyacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606meH1/vle u 15 1
CUCTEMAaTH3AIMsI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpeHwue, O606HI€HI§G u 17 9
CUCTEMAaTH3AIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O0 102 8 0
[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne

n  Temaypoka
/

n

KoanuecTrBouacos

Be KoHTpoJbHBI
ero  epadoThbl

IIpakTuyeckn
epadoThI

Haraun3y
YyeHHu s

J1eKTPOHHBbIeNU(PPOBHICOOPA30B
aTejibHbIEpecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHBIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

IToHATHS cTEpeOMETpHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKEHUS
Ha PUCYHKE IJIOCKOCTH,
MapajulebHbIX IPSIMBIX (OTPE3KOB),
CepeuHBbI OTPE3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TIEPECEKAIOMIUECS
psiMasi ! MIIOCKOCTh;
MIOJIYIIPOCTPAHCTBO

[TonsTHs: Mepecekaronuecs
TUTOCKOCTH, TTePECEKAIONIHecs
npsiMasi M IJI0CKOCTh;
MOJTYITPOCTPAHCTBO
MHororpaHHuKH, U300paKEHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIMHUX 0OBEKTOB




MHororpaHHUKH, H300paKeHHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIHUX 0OBEKTOB

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HuX. CrocoOsl
3aJlaHus IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HauYEHUSTIPSIMBIX U TIJIOCKOCTEM

N306paxkeHne ceyeHunii mupamMuibl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT
gyepes ux péopa.
N300paskeHnenepeceueHus noay4eH
HBIXIIJIOCKOCTEH.
PackpanmBaHnenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

N300paxkeHne ceyeHunii mupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOIST
yepe3 ux péopa.
N3o0paxeHnenepeceueHusmoIyIeH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

12

N300paxenune ceyeHni mupamMuibl,
Ky0a U pU3Mbl, KOTOpPbIE TPOXOIAT
yepe3 ux péopa.




N3o0paxeHnenepecedeHUsIONyIeH
HBIXIIJIOCKOCTCH.
PackpammBaHuenocTpoeHHbIXCEUCH
WHPa3HBIMULIBETAMH

13

14

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOPbIE TPOXOAAT
yepe3 ux péopa.
N300pakeHuenepece4eHus noay4eH
HBIXIUIOCKOCTEH.
PackpaimmBaHuenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

Mertoa cnesoB s TOCTPOSHUS
CEeUeHUU

15

Meron ciae10B ATl TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

17

18

19

Mertopa cieoB Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

ITocTpoeHue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aITUCh MAroB MOCTPOCHUS

ITocTpoeHue ceueHuit B mupamuie,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3aHne BBIHOCHBIX YepTexen U
3aITUCh MAroB MOCTPOCHUS

[TocTpoeHue ceyeHuit B mupamu/e,
KyOe 1o TpéM ToukaM Ha p&bpax.




Co3zanue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIAaroB IMOCTPOCHUS

20

[TocTpoeHue ceueHuii B nupamue,
KyOe 1o Tpém ToukaM Ha pEdpax.
Co3zanue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

21

22

23

[ToBTOpEHME MIAHUMETPUU:
Teopema 0 TPONOPLHOHAIBHBIX
otpeskax. [lonobueTpeyroasHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYECHMSIX Ha BBIHOCHBIX YEPTEKAX.
HctopusipazBUTUAIUIAHUMETPUU U
CTEPEOMETPUHU

KonrtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

25

B3anMHOe pacnionokeHue npsMbIX B
npoctpancTse. CKpenBaronmecs
npsmsle. [Ipusnaku
CKPEILMBAIOIINXCS MPSAMBIX.
[TapannenbHblenIpsSIMBIE B
MIPOCTPAHCTBE

TeopeMa o CyleCTBOBAaHUH U
€AVMHCTBEHHOCTH IPSIMOU
NapajuleJIbHON JaHHOU IIPSIMO,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlleH Ha
JTaHHOU npsimoil. Jlemma o
IepeceYCHNUNAapaILIEIbHBIXTPSIMBIX




IIJIOCKOCTBIO

26

27

28

29

30

31

32

[TapaniensHOCTb TpeX MPSIMbIX.
Teopema 0 TpEX mapamieabHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIUX CAIPIMBIX

[TapamnenpHOE MIPOEKTUPOBAHMUE.
OcHOBHBIE CBOWCTBA IAPAJUIEIBLHOTO
IMPOCKTUPOBAHUA.
N306paskeHnepazHbIXGUryp B
NapajuIeIbHOMIIPOEKIIUT

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJICHHBIMU CTOPOHAMH.
YroaMexaynpsMbIMA

3amaun Ha JOKa3aTeabCTBO U
UCCIIEIOBAHNE, CBA3aHHBIE C
PacroIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD MIPAMON
U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajunenbHOCTH NPSAMON U
IIJIOCKOCTH.
CaolicTBanapayIeIbHOCTUIIPSIMON 1
IJIOCKOCTH

I'eomeTprueckue 3agaun Ha
BBIUYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C APAJIJIEIIBHOCTHIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOASAIIETO




yepe3 JaHHYI0 NPSIMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO APYTOM MpsIMOH.
PacuéroTHomennii

33

[TapamensHas npoexkuus,
MPUMEHEHHE JJIs1 TOCTPOCHUS
ceueHMii Ky0Oa U mapajuiesenumnesa.
CaoiicTBanapaiesnenunesa u
HIPU3MBI

34

[TapannenpHbIE IIOCKOCTH.
[Ipu3Haku napamienbHOCTH ABYX
IJIOCKOCTEM

35

Teopema 0 napanienbHOCTU U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TAHHOMN
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

36

CaolicTBa napaienbHbIX
IJIOCKOCTEM: O MapauIeIbHOCTH
MPAMBIX IIEPECCCUCHUA TTPU
IIEPECEYECHNH IBYX MapaIeIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa mapayieIbHbIX
IJIOCKOCTEH: 00 oTpe3kax
napajuieNbHbIX IPSIMbIX,
3aKJIFOYEHHBIX MEXIY
napajuiebHbIMU MJIOCKOCTSIMU; O
[IEPECEYEHHUH NPSAMOI C ABYMS
[apaJuIeIbHBIMU IIJIOCKOCTSIMU

38

[ToBTopenue: Teopema [Mudaropa na




IIIIOCKOCTH

39

40

[ToBTOpEHwMe:
TPUTOHOMETPHUALIPIMOYTOJIBHOIOTPE
YTOJIbHUKA

CaoiicTBa Ky0a U MIPSMOYTOJIBHOTO
napajuiefienuneaa

41

Brruucnenue aimH OTpe3KoB B KyOe
Y TIPSIMOYTOJILHOM
napasuiesienure e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSIMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IIJIOCKOCTH

44

TeopeMa 0 CylecCTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHUKYISIPHON
K IUIOCKOCTH

45

46

IInockoctu u MNEPNCHAUKYJIIAPHBIC
UM IPSAMBIC B MHOTOT'paHHHKaX

IInockoctu u MNEPNCHAUKYJIIAPHBIC
UM IPSAMBIC B MHOTOTpaHHHUKAX

47

[lepnieHiuKynsIp 1 HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsipa us




TOYKH Ha MPSAMYIO

48

49

[leprieHAuKyNIAp U HAKIOHHASL.
ITocTpoeHue nepneHuKyIspa us
TOYKH Ha MPSIMYIO

Teopema o TpEX nmepreHANKYIAPAx
(npsimast u oOpaTHas)

50

Teopema 0 TpEX nepneHANKYIIpax
(npsimast u oOpaTHas)

o1

52

53

YronmexayCKpemyBarOIUMUCATIPS
MBIMH

[Touck neprneHauKyIIpHBIX MPSIMbIX
C TIOMOIIIBIO MEPIEHAUKYIISPHBIX
IIJIOCKOCTEH

OpToroHanbHOENPOEKTUPOBAHKE

54

55

56

57

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
MIPaBUJILHON TUPAMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

ITocTpoeHue ceuenuit kyoa, Ipu3Msl,
[IPaBUJIILHON ITUPAMUJBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
IInockocTucummeTpuii B
MHOT'OI'paHHHKaxX

[Ipu3Hak nepneHaAuKyIIpHOCTH
IIPSIMOM U INIOCKOCTHU KaK CJIEICTBUE
CUMMETPUU

58

[IpaBuiIbHBIE MHOTOTPaHHUKH.




Pacuér paccTosgHMM OT TOYKHU 10
IJIOCKOCTH

59

60

61

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuér paccrostHuii OT TOUKH 10
IUIOCKOCTH

Crioco0bl OMyCTUTH
MEePIEHIUKYIISIPbl: CHMMETPUS,
CABUTI TOYKH I10 NapAJLJIEIbHOU
IpsAMON

CrBur 1o HenapajIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSHUN

62

KonTponbhas padora "B3aumnoe
pacmojoKeHue MPSMbIX U
IJIOCKOCTEH B IpoCcTpaHCcTBE"

63

[ToBTOpEHME: Yrosa Mexay NpsSMbIMU
HAa IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC MCTObI
BBIUUCIICHUSA yIJia MCXKIY IMIPAMBIMU
B MHOT'OTpaHHHKax

JiByrpanHnsbIil yroia. CBoicTBO
JUHENHBIX YIJIOB IBYTPAHHOIO yria

67

[TeprieHIUKYISIPHBIC TIIIOCKOCTH.
CBoiicTBa B3aUMHO




MEPIEHIUKYISIPHBIX TUIOCKOCTEN

68

ITpu3HaK neprneHAuKyIIpHOCTH
IJIOCKOCTEM; TEOpeMa O NPSAMOU
IIepECEUYECHUs ABYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEH
IUIOCKOCTH

69

70

71

[IpsimoyTrobHBIN TTapasuieIenuIe]T;
KyO; U3MEpEHUs, CBOICTBa
IPSIMOYTOJIBHOTO NIapaJuleIenuneia

TeopeMa O JUuaroHaain
MMpAMOYT'OJIBHOTO IapaJuICIICIIuIICAa
U CIIEJCTBUE U3 HEE

CTGPGOMeTpI/I‘-ICCKI/IC U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM TIPAMBIX U
IIIIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsAMbIE, MTApAJIIETIbHbIE INIOCKOCTH
B CTaHJApPTHBIX MHOTOIPaHHUKAX

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX,
paccTosiHue MEXy
CKPEUIUBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYaLUSIX

74

PaccrostHME OT TOUKH J0 IINIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH

75

Beluncienue paccTossHUN MEXKIY




CKPEUIMBAIOIIUMHUCS MPSIMBIMU C
MTOMOIIBIO NIEPIICHIUKYIAPHOM
IJIOCKOCTH

TpéxrpanHslil yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

76
[Tudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JiJIsl TPEXTPAHHOIO yIJIa
DneMeHTHI ChepruIecKoit

77 F€OMETPUU: T'€OJC3NUECKHE JINHUU
Ha 3emie

78 KonTponbnas pabota "Yrisl u
paccrosaHus"

79 CucreMaTu3anus 3HaHUH
"MHOrorpaHHUK U €ro 3JeMEeHTHI"

80 [Tupamuna. Buasl nupamu.
[IpaBunbpHas nupamuia

81 ITpusma. IIpsamas v HakIOHHAsS
npusMmsl. [IpaBunbHaspuzmMa
[IpssMoit napainenenunen,

82  mpsAMOYTroNbHBIN Mapaienenunesn,
KyO

83 BrInykiibieMHOTOTpaHHHKH.
Teopemadiinepa
Brlnykiibie MHOTOTpaHHUKH.

84  Teopewma Ditnepa. [IpaBuibHbBIE U
MOJIYTPAaBUIIbHBIE MHOTOTPaHHUKHU

85 KonTponbHaspabora

"MHoOrorpaHHuKu"




IlonsTue BCKTOpAa HaA IIJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE

87  CymMaBeKTOpOB 1

88 = PaznocThBEKTOpPOB 1

89  IlpaBunomapaenenumneaa 1

90  YMHOXEHHEBEKTOPAHAYHUCIIO 1
Paznoxenne BexTopa 1o 6asucy

91  TpéX BEKTOPOB, HE JISKAIINX B 1
OJIHOM IJIOCKOCTH

92 CkansipHOETIpOU3BEICHHUE 1

93 Brruuciienue yria Mexmy 1
BEKTOPaMH B ITPOCTPAHCTBE

94 | Ilpocreiimme3agayu ¢ BEKTOPAMH 1

95  Ilpocreiimunesanayu ¢ BEKTOpaMH 1

96 [Ipocreiimmesanadu ¢ BEKTOpaMH 1

97 | Ilpocreiimune3agay ¢ BEKTOpaMH 1

98 O60061eHue 1 ) 1
cCHCTEeMaTH3alUsA3HAHU I

99 O06o0uenne n ) 1
CHCTEeMaTH3alUsA3HAHU I

10

0 HToroBasikoHTpobHasspaboTa 1

10

1 HroroBasikoHTposibHasgpaboTa 1

10 = OGoOmenue u 1

2 CHCTEMATH3alMA3HAHUI




OBIIEE KOJIMYECTBO YACOB I10 10
I[TPOT'PAMME 2



11 KJIACC

Ne KosanuyecrBoyacos
Haran3ydy  DJeKTpPpOHHbIeHU(PPOBHIEOOPA30BAT
n Temaypoxka Bce Kourpoabnbie  IIpakruuyeckue
eHHS eJIbHbIepecypcChl

/ ro padoThI padoTshI
n

[loBTOpEHME TEMBI

"KoopaunaTsl BeKTOpa Ha 1

IIJIOCKOCTH M B IPOCTpaHCTBE"

[ToBTopenue Temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Bolunicnenue yria Mexmay 1

BEKTOPAaMH B IIPOCTpPaHCTBE"

[ToBTOpeHue TeMbl "YpaBHeHHE

MPSIMOM, IPOXOSIIEN Yepes3 ABe 1

TOYKH"

VYpaBHEHME IIIIOCKOCTH,

HOpMaJlb, YPaBHEHHE TIIIOCKOCTH 1

B OTpe3Kax

VYpaBHEHHE IIIOCKOCTH,

HOpMaJb, YpaBHEHHE IIIOCKOCTH 1

B OTpe3Kax

BekropHoenpounsBenenmne 1

JInHelHbIEHEPaBEHCTBA, 1

JUHEHHOEPOrpaMMHUpPOBaHKE

JInHelHbIEHEPABEHCTBA, 1




JIMHEWHOEIIPOrpaMMUPOBAHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexxy NpssMbIMU B
MHOTOTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexmay
IJIOCKOCTSIMU B
MHOT'OTPaHHUKAX

(DOpMy.TIa pacCToAHusA OT TOUKH
A0 IINIOCKOCTHU B KOOpAMWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 ITJIOCKOCTH B KyOe

14

15

Haxoxzaenue paccrossHuil OT
TOYKH J0 IJIOCKOCTH B
MIPaBUJIILHON TUPAMUJIE

KonrtponbHaspabora
"AHanuTHyecKassreoMeTpus"”

16

CequI/ISIMHOFOFp AHHUKOB!:
CTaHAAPTHBICMHOI'OIPpaHHUKHA

17

18

19

CeueHUsIMHOTOTPAaHHUKOB:
METO/ICIIEOB

CeueHurss MHOTOTPaHHUKOB:
CTaHIapTHBIE INIOCKOCTH,
MEPECEUCHUS MTPSMBIX U
TIOCKOCTEH

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U
IHJIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA




20

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

21

22

23

24

[TapamiensHble IpsIMBIE U
IJIOCKOCTH: YIJIBI MEKIY
CKpCIIUMBAOIHUMUCA ITPAMBIMU

IlepneHIuKyIApHBIE IPSIMBIE U
IUIOCKOCTH: CTAaHJAPTHBIC M1aphbl
MIEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOI'OTPaHHUKOB

[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEeMa O Tpex
MePIEHIUKYISIpax
[leprnieHIuKyNIpHBIE IPSIMbIE U
MIJIOCKOCTH: BBIYHMCIICHUS JIIUH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
noo0us

26

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
IUIS TUTOILA/IeH, COOOpakeHus
no100us

27

[ToBTOpenue: miomaau
MHOTOYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms




28

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEHUS MOA00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUS MOA00us

30

KonTponbHas padora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3amaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

CrepeomeTrpuueckue 3a1aun,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaienenumnena

[TpuknagHeie 3a1a4u,
CBSI3aHHBIEC C BEIUMCIICHHUEM
00BEMaA MPSAMOYTOIBLHOTO
rapajienenuIena

35

36

OO6BEMITPAMOUTIPU3MBI

CrepeomeTprueckue 3a1auu,
CBS3aHHBIE C BHIYUCIICHUEM




00BEMOB MPSAMON TPU3MBI

37

38

39

[Tpuknagueie 3aqa4mn,
CBsI3aHHBIE C 00BEMOM MPSMOK
TIPU3MBI

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTErpaa.
OOBEMHAKITIOHHOUTIPU3MBI

Brrancienne 006EMOB TeII C

MTOMOMIBIO OMPEAEeIEHHOTO
unTerpana. OobEMIIMpamMuIbI

40

®opmyna 00bEMa MUPaMUIbIL.
OTtHoIeHNE 00BEMOB TTUPAMHU/T
C O0IIKM yTJIOM

41

dopmyna 00bEMa TUPAMUJIBIL.
OTtHoleHne 06beMOB TUPaAMUJ]
C OOIIUM yTJIOM

42

43

44

CrepeoMeTpuueckue 3aauy,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOM IPU3MBbI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU
MU PAMHU/TBI

[IpuknagHeie 3a1a4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TeN", CBI3aHHBIC C




00BEMOM TTUPAMH/TBI

46

47

[Ipumenenne 0ObEMOB.
Brruncnenue paccTossHUS 10
TUIOCKOCTH

KonTponbnasipabora
"O6BEMMHOTOrpaHHUKA"

48

Hunuuaapudeckasi TOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKOI
MTOBEPXHOCTH

49

Hunuuap. [psamoi kpyrosou
uwmnaap. [nomans
ITOBEPXHOCTH LIMJIMHIPA

50

51

52

KoHnnueckasi moBepXHOCTb,
o0Opa3yroIre KOHUIeCKOH
nosepxHoctu. Konyc
Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

VY ceu€HHbI KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

54

55

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTpruueckue 3aa4u Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHH I
OUJIMHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
MMOCTPOEHUEM CEUEHU I
UWIMH]IpA, KOHYyCa

57

58

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

Cdepa u map

60

61

62

Ilepeceuenue ceps! 1 1apa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuemapa

Ilepeceuenue cepsl u mapa ¢
iockocteio. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuenapa

YpaBuenue chepsl. [Inomanp
cdepsl u e€ yacte

63

Cummetpusicheps! 1 mapa

64

CrepeomeTpuueckue 3aauu Ha
JIOKA3aTebCTBO U BEIYMCIIEHUE,
CBSI3aHHBIE CO CEpOi U MIapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO




65

66

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsi3aHHBIE cO chepoi u mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4uu,
CBsI3aHHBIC CO c(hepoil U Mapom

67

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTaH/IAPTHBIE
noxoous

68

69

Paznuunble koMOMHALIMU TET
BpallleHNsl 1 MHOTOTPaHHUKOB
3agaun o teMe "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

71

72

KonrtponbHas padora "Tena u
MOBEPXHOCTHU BpareHus"
O06wém nnnunapa. Teopema 06
00BbEMeE NPSMOTo LMWINHAPA

73

Brraucienne 006EMOB TeI C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6bpEMKOHyCa

74

75

ITmomany OOKOBO U ITOJTHON
MTOBEPXHOCTH KOHYCa

CrepeomeTpHuueckue 3a1auH,
CBSA3aHHBIE C BHIYUCIICHHUEM




00BEMOB IUITUH/IPA, KOHYCA

76

77

[TpukiagHbIe 3a0a9H 110 TEME
"O0BEMBI U ILIOIIAIHA
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00béMe
mapa. [Inomans chepsr.
CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoOBOTO
CerMEHTa U IapOBOT0 CEKTOPA

78

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepsl.
CooTHOMIEHUAMEXAYTUIOUIAIIM
UTIOBEPXHOCTEH 1
00bEMaMUTIOIOOHBIX TEI

79

80

[Tono6Hble Tena B
npoctpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3a1auy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEH

Kontponbnas padota "[lmomanu
MOBEPXHOCTU M 00BEMBI
KpyIJbIX Ten"

81

JIBM>KEHUS MPOCTPAHCTBA.




OtoOpakenusi. J|BmwkeHus: u
paBeHCTBO (uryp.
OO01MecBOCTBAIBUKEHU I

82

Bunnl nBukenunit:
IapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHASL CUMMETPUS,
3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOi1

83

84

85

[IpeoOpazoBanus mMog00US.
[Ipsimast u chepa Diinepa
I'eomeTpuueckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTopsl
B MpocTpaHcTre"

86

O6o06matomiee nosropenue 11
MOHSTUN U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"[lapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

87

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"BexTopsl B mpocTpaHcTee”

88

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
cUcTeMaTu3alus 3HaHW:




"BexTopsl B mpocTpaHcTee”

89

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
cUcTeMaTu3aluvs 3HaHW:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reometpun 1011 xmaccos,
cucTeMaTu3alus 3HaHuH:
"[Mnomany MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

92

O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
CHCTEMaTH3aINsI 3HAHUH:
"[Inouiany MOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

93
94

HroroBasikonTponbHaspadboTa

I/ITOFOBaHKOHTpOHBHaHp aborta

95

[ToBTOpeHue, 0600IEeHNE U
cUCTEeMaTH3aInsI 3HaHUH

96

I/ICTOpI/IH Pa3BUTHA




CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U1

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

99

Hcropus pasBurus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus passutus

10 CTEpEOMETPUU KaK HAyKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX 1
MHXCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e Jlupaktuueckue Marepuaisl o reomerpun 10-11, b.I'. 3uB, IIpocBemienue
e PaGouas Terpaap no reomerpuu 10-11, B.®. byry3os, }0.A. I'naskos, 1.1.
KOnuna, [Tpocsenienue

o VYyebnuk. ['eomerpus 10-11. JI.C. Aranacsu , [IpocBenienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e 3amaum no reomerpun i 7-11 kimacca, b.I'. 3us, B.M. Maiinep u np,
[Ipoceemenne, 2007 T.

e lI3yuenue reomerpuu B 10-11 knacce. MeToauueckne peKOMEHIAIMA K
yaeOHuky, C.M. Caaxksn u ap, [Ipocsemienue, 2007 T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

ehttps://fipi.ru/

e https://ege.sdamgia.ru/
euchi.ru

eresh.edu.ru
ehttps://m.edsoo.ru/7f417af8



https://fipi.ru/
https://ege.sdamgia.ru/
http://www.yandex.ru/clck/jsredir?from=www.yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=2202.AcPHCLX2a1J-uE4r2kOmS3zbWE_R139ML9Mkqjm7UvNkeXlsdXF5Y213cGV3aHdv.9eb7d7490bb059dc9f3661e70703acd813b55ca6&uuid=&state=RsWHKQP_fPE,&&cst=AxbTlK7nwx6hOtlFEVBANqF59LelCuDBts4xPpaUszW1TNb2UlhAJYFAoOXVdwVQqCSmIb1229aaeI4eaNuLnP-cN0GaVSBuOmtnT2I9RwHSQ9GOAfQ6u1fG_jwTZXBnwrBjFkQpl43zff0A5Fwzee1r-5bYukF_3nDbFyPLizHPSeP2-To1Ks98RPDIofbBsmbIbYcKFlwsCtd6U7nJ4aFfkkYPCmNor6EWoxebk-w1eH-LPW2dYuzs9WDgO7D26YqAKTZlAoDEKGJn0Aa24hX-il-03AG5_zWNUmt4rDIAaOVMHfpeM5ujXkIscQDZ1xgF0pnpjY8vuJbZUeBGoLQlXXiSNwv1CRcu1N3IZ7sJnq9uDq0igSk1pGgSMbPxL0oO8yVTJcbqFVpvCQwdcsDHoKEZE7nGO_afivyIH_KEqHU6ZURSuYvtWHJ_7RI9ND_WHAgH0F1fpx808Jbmqg8gkVefMEwWoahRkd3LGAna6WQNfFynQzLRzWi9p36YWrdPZ8vd-XXPW9K3A94z10eBzBJeKybOpwLGRfIlKZaU5PM0XeyLTfNWP7G8B7rNHFRVJuoUosQMWAzgNk6VicbglJBX4PT1Iwum8JmGWs_O6oIxIarGfO0u4nojL54p_5ARGNTwFePivmPlOcSOUpaN3kQhEwuV62mq0BXNxmdXItpnd2eJy8z7OdbEw7vXzh9UfhB-4ygIGw-4IjpGnKUGmiPb-1W78EkxkaUtAt0eNZnU9_vtHhtCIvIWBggQfWRfNqeJdpEJKj0H3VHK3XWAw5nRdLIdUA2pD-9NbGILBRg6dknQM7e0QFp71yEiU_dyH9dT1T7EssxOy85RO0yIzYjg1TtpCjL17oZNz4x_EfSO3KBjhtiAQqAuSRm_XkKpIJN9TeRD6T7NiAbVkM1bQTeveTYaP4Pb2-rOjNn99wpHzfu4IpIGCJl7HmCDp7BaTkPs6Jvjisp3tyBy_-Xd3p_Um5P5wMGY8Vp0aPUH-QrB25j5OgSyzY0sMXQvsSanv5YWAcQ0uxcUhgXoOE0iBjdL_ZZM4LNLlSvAeOWc5YLVBosqu122lx436nlvGN1RBuZj2phweune_TQjWFH8PtQswpysDABogTKJbzJQ3Q7TTQgpaEAzuug8CouhDGxfqEjR-msdVIq3sdtZTs2xqYvBANNK_NZfbFc53BwYDLrGgcqXTGyxBG2fMexkWCCUGonxyDn73J7l0qbn-5xFY-s6L5gdW3bhKRfNfCQn4WccQbRSVmyX6wpJ7TLenSc-KEmfNJ-2G0wSR4bIUJ1t3JkYA1hA73_FNgKCrrR-eddg7suypYAUThDmau9_Ei0KlU3zG7pomuxmTnmu7Pvr6xeAHmfu-wXGaMoUxxc,&data=VzFITjJTUER3MkI4MEY5djBaZUVGeGFwOWhZSjQyOEJpRFFnZnFYT3ktOEJEMEkzV205dTEydUh3WnBjUlkxV2JHenJMalBRUjdwaHRGSzlmVy1IREhzNjYzU0hYT21R&sign=00fbaccb6dc9073a72eb86f8ba77f85e&keyno=WEB_0&b64e=2&ref=mag21uLwzH-rYVS7bq28kWLw8trSEHW3dPBfrt6pjwFn_fNlbuj39v-HOhAbP_B3Ce70mhe1F55E-KSLj9nvSbE7_r7DDRd5iuJz3rSX5-U,&l10n=ru&cts=1695737204485%40%40events%3D%5B%7B%22event%22%3A%22click%22%2C%22id%22%3A%221_gfigw02-03%22%2C%22cts%22%3A1695737
http://www.yandex.ru/clck/jsredir?from=www.yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=2202.WoUzWPRoDENcXdSBUN5zu2pLgB0WaGQ4EK0PyeeWiQffoisbU6e1heiTMxyWcQpzm2UQ4pOWjTQ4zYJPQgXYwOlRJdonStBTVT8HA3sYXZR5aXF2dXJqbGRqbmV4cmZ1.2d2698261b550f91e3ac58540e644147543cd481&uuid=&state=RsWHKQP_fPE,&&cst=AxbTlK7nwx6hOtlFEVBANqF59LelCuDBts4xPpaUszW1TNb2UlhAJYFAoOXVdwVQqCSmIb1229aaeI4eaNuLnP-cN0GaVSBuOmtnT2I9RwHSQ9GOAfQ6u1fG_jwTZXBnwrBjFkQpl43zff0A5Fwzee1r-5bYukF_3nDbFyPLizHPSeP2-To1Ks98RPDIofbBsmbIbYcKFlwsCtd6U7nJ4aFfkkYPCmNor6EWoxebk-w1eH-LPW2dYuzs9WDgO7D26YqAKTZlAoDEKGJn0Aa24hX-il-03AG5_zWNUmt4rDIAaOVMHfpeM5ujXkIscQDZ1xgF0pnpjY8vuJbZUeBGoLQlXXiSNwv1CRcu1N3IZ7sJnq9uDq0igSk1pGgSMbPxL0oO8yVTJcbqFVpvCQwdcsDHoKEZE7nGO_afivyIH_KEqHU6ZURSuYvtWHJ_7RI9ND_WHAgH0F1fpx808Jbmqg8gkVefMEwWoahRkd3LGAna6WQNfFynQzLRzWi9p36YWrdPZ8vd-XXPW9K3A94z10eBzBJeKybOpwLGRfIlKZaU5PM0XeyLTfNWP7G8B7rNHFRVJuoUosQMWAzgNk6VicbglJBX4PT1Iwum8JmGWs_O6oIxIarGfO0u4nojL54p_5ARGNTwFePivmPlOcSOUpaN3kQhEwuV62mq0BXNxmdXItpnd2eJy8z7OdbEw7vXzh9UfhB-4ygIGw-4IjpGnKUGmiPb-1W78EkxkaUtAt0eNZnU9_vtHhtCIvIWBggQfWRfNqeJdpEJKj0H3VHK3XWAw5nRdLIdUA2pD-9NbGILBRg6dknQM7e0QFp71yEiU_dyH9dT1T7EssxOy85RO0yIzYjg1TtpCjL17oZNz4x_EfSO3KBjhtiAQqAuSRm_XkKpIJN9TeRD6T7NiAbVkM1bQTeveTYaP4Pb2-rOjNn99wpHzfu4IpIGCJl7HmCDp7BaTkPs6Jvjisp3tyBy_-Xd3p_Um5P5wMGY8Vp0aPUH-QrB25j5OgSyzY0sMXQvsSanv5YWAcQ0uxcUhgXoOE0iBjdL_ZZM4LNLlSvAeOWc5YLVBosqu122lx436nlvGN1RBuZj2phweune_TQjWFH8PtQswpysDABogTKJbzJQ3Q7TTQgpaEAzuug8CouhDGxfqEjR-msdVIq3sdtZTs2xqYvBANNK_NZfbFc53BwYDLrGgcqXTGyxBG2fMexkWCCUGonxyDn73J7l0qbn-5xFY-s6L5gdW3bhKRfNfCQn4WccQbRSVmyX6wpJ7TLeOnxa_ihBYOZVcMluNe5r6rfRzNxMd2nuMm4j17Js8OrOOuumnWXEgSt-_vf8lad1sXO7amJ2-hH3N83VfM1QELUWJ2roZMU2P1TO8emmRjQ,&data=VzFITjJTUER3MkI4MEY5djBaZUVGNEdsNVFDeFI1YThGblFjWkZaVmVxd3BiOUtYR0U4SWJoLVNfczBITnh5VUhxUzBaZ2lPR3Y4SkN5WEJzUW82cHFhNkF2QWFQWnNf&sign=0bb1c6221916deb9cd4778641d33aba7&keyno=WEB_0&b64e=2&ref=mag21uLwzH-rYVS7bq28kWLw8trSEHW3dPBfrt6pjwFn_fNlbuj39i7TAkbumlhU6kt9iRhRVQ9TB96yOTu38TwIpimYcmnLRR8Kg4ykNT7Zc90dQVDje_vrjAEOEJJotY4azLJHgPuqsaHPucz1gqgNN5aLz6MvpEH9JrbHoE
https://m.edsoo.ru/7f417af8










