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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs ONHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIECHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMHUpyeMOe NpU  HU3YYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEILICHUH I'€OMETPUUYECKUX
3a/a4, YMEHHME BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LMKJIA, B YaCTHOCTU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTAaBJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopmaTrka»  yepe3  OOECIeUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACHCTBUM,
crenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPodheCCUOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHre NpeCcTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MAaTEeMaTHUYECKUX MOJEINSX, MO3BOJIAIONIMX OMHUCHIBATh M H3Yy4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIMHOIO amnmapara o pa3ieny
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKMA M Te€Ja BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUUYECKUE
MOJEIIH;

(opMUpOBaHNE NOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUM, (pOpMHUpPOBAHME MOHMMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX INPUMEHATH, NPOBOAWTH JOKA3aTEIbHBIE PACCYXKICHUS B
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XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATUKU B MPOBEACHU U
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPHUU;

dbopmupoBanrue (PyHKIIMOHATIBHONH TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHUSI PACHO3HABATH IMPOSBICHUS T'€OMETPUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJINPOBAHUS PEAJBHBIX CHUTYalMi, HCCIEAOBAHMUS IIOCTPOCHHBIX MOJECIIEH,
WHTEPHPETALNN [TOITYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUAMH y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWMHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OINEPUPOBATH
MOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOyYeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM yueOHOTO Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUH paclpeiensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodeit
POrpaMMbl, paclpeleaEHHbIM IO TojgaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yUaroIIHecs
oOpamanuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
reOMETPUYECKUMH MOHATHSAMH U HABBIKAMU ITOCJIEI0OBATEIBHO U IMOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIINIA TPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MporpaMM, OOECHeuuTh YriyOJIEHHOE
U3y4YeHHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYAlOUIMXCA K MPOJOJDKCHHIO H3yYeHUST MaTeMaTHKH C
yaéToM BBIOOpa Oymymied mpodeccun, obOecnednBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 Ipo(ecCHOHATBFHBIM 00Pa30BaHUEM.
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Ha wusyuyenue yueOHOro kypca «l'eoMmerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJICIIIO).
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COJEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsiMas, ILIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
[apajulesibHble U CKpelMBarolmuecss npsmele. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapalIeiIbHbIC
IPSMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICNIbHOTO MpOoeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuieiibHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISPHOCTD MPSIMON U IUIOCKOCTU: NEPIEHAUKYIISIPHBIC NPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYISIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  ITUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B NPOCTPAHCTBE: Yrod MEXAY IMPSAMON M INIOCKOCTBIO, JIBYTPaHHBIN
yTOJl, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXTrpaHHbI U MHOTOTPAHHBIC YIVIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpusma: n-yrospHas
npu3Ma, npsiMasl 1 HaKJIOHHAs PU3MbI, OOKOBAasl U MOJHAsI HOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsSMOYTOIbHBIM — IMAapajulelieNUMIE]] W  €ro0  CBOMCTBA.
Kparuaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: nN-yronbpHas nupamuja,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIpaBUIbHOW NHpaMuibl. lIpaBuiibHBIE MHOTOIPaHHMKHU: IPAaBHIIbHAsA IpU3Ma U
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npaBWibHAs NUpamMuAa, MpPaBHIbHAs TPEYroyibHAas NUpaMUAa W TPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’Jp,
JOJIEKadIp ¥ UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U IOBEPXHOCTH NPAaBUIBHOW MHpPaMUb,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPHUs NPABWIBHBIX MPU3M, CHUMMETPHUS NPABUIBHOU
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€CTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTue KOMILTaHApHBIE BEKTOPHI. IIpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOXKEHHH BEKTOpa IO TPEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsimoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[ToHATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaleHUs:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzanmmuoe pacmonoxeHue
chepsl W TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpaIlcHUS Ha TUIOCKOCTH. Pa3BépTka muimuHapa W koHyca. CuMmmerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUpaMuIbl 1 KoHyca. O0BEM mapa u mapoBOro
CeTMEHTA.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipw3ma, BmmcaHHas B
MWINHAP, OMHWCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
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wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BNUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalICHUS.

[Tnomanp MoBEpXHOCTH LMJIMHJIpA, KOHYycCa, IJIOMAAb cPepbl U €€ yacTew.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € HUCIIOJIB30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJI BPALICHUS: CEUYEHUs LIWJINHIpA
(mapanyenbHO W MEPHEHAMKYJSIPHO OCH), CEUYEHHMs KOHyca (MapaljiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEYEHUI: METOJ CIIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEpEHOCA
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cUCTeMa KOopAuHAT B mpocTtpancTBe. KoopauHatel Bekropa. Paznoxkenue Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH Te€OMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OtoOpakeHus. [[B>keHUs W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JIBWXKEHUN: TapauUIeNIbHBIA IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CHUMMETPHS, IIOBOPOT BOKPYI MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHHIA,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHoOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PETyisipHas (U3NYEcKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy1oBOE BocnuTaHMeE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC KMU3HCHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4ecKoMy  OOpa3oBaHUIO U
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caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHusl 3agad B o0JiacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW U OOIICCTBEHHOM  MPAKTUKH, ITOHUMaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBHUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOUThH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:
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UCITIOJI30BaTh BOIPOCHl KAaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
MPOBENEHHOTO  HAOJIOJIEHUs, MCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIITH JeUIUTHI HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpapruecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYYECHHBIN pPE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSTENbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
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COCTABJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4IE€TOM UMEIOIINUXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCHMH  KaK  OCO3HAHMS
COBEPIIIAEMbIX JEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIIAJICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3yibTara pPeHieHHUsI
MaTeMaTHYECKOH 3a1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH TPU PEIICHUHU 3aauH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HalJCHHBIX OMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYTBLHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX)JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KauyeCTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPHUTEPUIM, CHOPMYITHMPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

HNPEAMETHBIE PE3YJIBTATBI

K konmy 10 kinaccaoOyuaromuiicss HayquTCst:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSTUAMH CTEPEOMETPUU TIpU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TIPUMEHATh AKCMOMBI CTEPEOMETPUU M CIIEJICTBUSI U3 HUX IMPHU PELICHUU
F€OMETPUYECKHX 3a]1a4;

e KIAcCHU(UIMPOBATH B3aUMHOE PACIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C YIVIAaMH B
IPOCTPAHCTBE: MEXKAY MPSMBIMM B IPOCTPAHCTBE, MEXAY HPSIMOU U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;
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e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS s
KJaccuukanuu;

e CBOOOJIHO ONEPUPOBATH MOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIMOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
MMpaMuJia), FTEOMETPUUECKUX TEJ C MIPUMEHEHHEM (HOPMYIL;

e CBOOOJIHO ONEPUPOBATH MOHITUSMH: CHMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
¢uryper;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJIHIATHACHCTBUSIHABEKTOPAMU;

e pemarh 3aJa4d Ha JOKa3aTEIbCTBO MAaTEMAaTUYECKHX OTHOIICHUN H
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7ay MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;

e W3BJEKaTh, MPEOOPA30BHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAM3UPOBATh PEANbHBIC CUTYAIlMH, MPUMEHSTh HU3YUYCHHBIC TOHSTHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOopMYyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pemiaTh MPAaKTHYECKHE 3a/Iaqw,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHI TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kinaccaoOydaromuiicss HayquTCs:
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e CBOOOJIHO ONEPUPOBATh MOHSATUSIMHU, CBSI3AHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOH W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYECHUS;

e ONEPUPOBATH MOHATUSAMH, CBI3AHHBIMU C TEJIAMU BPAILICHUS: UIUHAPOM,
KOHYyCOM, c(pepoii u mapowm;

e pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W Mmap) u
OOBSACHATH CIIOCOOBI TTOJIYYESHHUS TEJl BPAIICHUS;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHUE C(Pephl U MIIOCKOCTH;

e BBIYUCIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
00BEMBI U TUIONIAJM TMOBEPXHOCTEM MHOTOTPAHHHUKOB W TEJl BpallcHUs,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C KOMOMHAITUSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCaHHbIA 0KOJI0 cdepsl, chepa, BIUCAHHAST B MHOTOTPAHHUK WA TEJIO
BpAaIllCHUS;

e BBIUYMCIISITH COOTHOIICHUSI MEXY IUIOMIAIMU TOBEPXHOCTEN U 00BEMaMHU
ITOJIOOHBIX TEI;

e mu300pakaThb u3y4yaeMble (UTYpBI, BBITIOJHITH (BBIHOCHBIE) TIJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

e WU3BJEKaTh, WHTEPIPETHPOBATH M TMPEOOpa3oBBIBaTH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e CBOOOJIHO OMEPUPOBATH MOHSATHUEM BEKTOP B MPOCTPAHCTBE;

e BBIMNOJIHITHOIEPAIIUUHAIBEKTOPAMHU;

e 3a3JaBaTh IJIOCKOCTh YPAaBHEHHUEM B JEKAPTOBOW CHUCTEME KOOPANHAT;

e pellaTh FT€OMETPUUYECKHUE 3a]]aUl HA BBIYMCICHUE YTJIOB MEXIY MPSIMbIMU
U TUIOCKOCTSIMH, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPH PEIICHUU;

e CBOOOJIHO OMEPUPOBATH TMOHATUSMH, CBSI3AHHBIMHU C JIBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUH;

e BBINIOJHATh W300pKEHUS MHOTOTPAHHWUKOB H TEJI BpaICHUS MPHU
MMapajuIEIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHUs 0A00us;

e CTPOUTH CEYEHHUS MHOTOIPAHHUKOB U TEJ BpAIEHUSA: CEUEHUS LUIUHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUCHUSI KOHYyca (TapauielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;

e HCIOJb30BAaThb METOJIbI TMOCTPOEHHUS CEUYEHHMM: METOJA CJENOB, METO/
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
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e JIOKa3bIBATBI€OMETPUUECCKUECYTBEPKICHUS;

e TMPUMEHATh TEOMETPUYECKHE (DAKTHI I PEIICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIAaroB PpEIICHUS, €CIH YCJIOBUS
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOM dopme;

e pemaTrh 33JaYd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAXOX/JICHUE T€OMETPUUECKUX BEITUYNH;

e TMPHUMEHATH INPOTPAMMHBIE CPEICTBA U SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

e TMPUMEHATH MOJYYECHHbIE 3HAHMS HA  IPAKTHUKE:  CpPaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALUU, IPUMEHSITh U3YUEHHbBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA  PEIICHUS
MaTeMaTh4ecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
peaIbHBbIE CUTyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIINYNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTtBouacoB DJIeKTPOHHbBIE
Ne HaumenoBaHnuepasieioB u (uncppoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyeckuepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
1 BBenenue B ctepeoMeTpuio 23 1 http://school-collection.edu.ru/
B
2 SAUMHOE PacTIONOIKeHIe 6 0 http://school-collection.edu.ru/
HNPAMBIX B IIPOCTPAHCTBE
I1
3 apannenva OCTR HPAMBIX H 8 1 http://school-collection.edu.ru/
IJIOCKOCTEH B MPOCTPAHCTBE
IT
4 CPHCHAMEYIPHOCTD TIPAMBIX 1 25 1 http://school-collection.edu.ru/
IJIOCKOCTEH B MPOCTPAHCTBE
3) Vsl 1 paccTOSHUS 16 http://school-collection.edu.ru/
MHororpaHHuKH 7 http://school-collection.edu.ru/
Bexkropsl B mpocTpaHcTBE 12 http://school-collection.edu.ru/
IT 600 )
8 OBTOPEHHE, 00O meHIiIe 1 5 0 http://school-collection.edu.ru/
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOTPAMME
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11 KJIACC
No HauMenoBanuepas e 1on u KoauuecTBouacos DJIeKTPOHHbBIE
n/n TEMIPOrpaMMBl Bcero Konrpoabubsiepa6orsl  IIpakTuyecknepadornbi (it pposEIc)
o0pa3oBaTebHbIEPECYPChI
1 AHaJIUTHYECKAATEOMETPUS 15 1
5 [ToBTOpEHHE, O606H1€HI:I€ u 15 1
CUCTEMAaTH3AIMSI 3HAHHHA
3 O06bEMMHOTOrpaHHUKA 17
TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHHE, O606H16HI:I€ u 17 5
CUCTEMAaTH3AIMSI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/

Temaypoka

OcHoBHbIE TpaBUiia H300paKEHUs HA
PHUCYHKE TJIOCKOCTH, MapaljIebHbBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsTHS CTEpeOMeTpHH: TOUKA, psiMasi,
IUIOCKOCTh, MPOCTpaHcTBO. OCHOBHEBIE
npaBuiIa N300paKEeHUS Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMbIX
(OTpe3KOB), cepeaAHBI OTPE3Ka
[onsaTus: mepecekaronmecs MIOCKOCTH,

Mepecekaromuecsa npsamasa 1 rmiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

KoauuyecTBo4uacoB

Bce
ro

KoHTpoJbHbIEp
a00ThI

IIpakTuyeckuep
a00ThI

DJIeKTPOHHBbIeNU(POBBICOOPa3OBATE
bHbIEpecypchl

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIIuecs npsiMasi U TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

http://school-collection.edu.ru/

MHororpaHHUKH, U300pakeHne
IPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB

MHororpaHHUKH, H300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/
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CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

http://school-collection.edu.ru/

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cienctBus U3 HUX. CrocoObl 3a1aHus
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O003HaYEHUSATIPSMBIX U IJIOCKOCTEH

http://school-collection.edu.ru/

10

11

12

N306paxkenue ceueHuit nupamuibl, kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pEopa.
N300pakeHuenepecedeHusAn0ayYeHHbIXIT
JIOCKOCTEH.
PackpammBanuenocTpoeHHbIX CEUeHUIpa
3HBIMMLIBETAMU

N300pakeHue ceueHuil nupamupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT YEPE3 UX
pEdpa.
N300pakeHuenepecedeHusAnoayYeHHbIXIT
JIOCKOCTEM.
PackpammBaHuenoCTpOEHHBIXCEUEHUMPA
3HBIMUIIBETAMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U IIPU3MBI, KOTOPBIE MPOXOJAT Yepe3 X
péopa.
N306paxeHnenepecedeHusnoIydeHHbIXIT
JIOCKOCTEMN.
PackpammBaHHEnOCTPOEHHBIXCEUEHHMPA
3HBIMUI[BETAMU

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/
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13

14

N300paxkenue ceueHuit nupamuibl, Kyoa
U TIPU3MBI, KOTOPBIE TPOXOAT Yepe3 UX
péopa.
N300pakeHuenepece4eHus10aydeHHbIXIT
JIOCKOCTEHM.
PackpanBaHuenocTpoeHHbIXCeueHuipa
3HBIMHULIBETAMU

Mertopa cneoB Ui NOCTPOCHUS CEUEHUI

http://school-collection.edu.ru/

http://school-collection.edu.ru/

15

16

17

Merton cie10B A MOCTPOCHUS CEUEHHI.
CBolicTBa niepece4eHnii psIMbIX U
IUIOCKOCTER

MerTton ciie1oB 1Sl IOCTPOSHUS CEUSHUI.
CBoiicTBa nIepeceueHuil MPsIMbIX U
IJIOCKOCTEMN

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEU U 3alKCh 1IaroB
IIOCTPOEHUS

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
IIOCTPOEHUS

http://school-collection.edu.ru/

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

http://school-collection.edu.ru/

20

[TocTpoenue ceueHuit B mupamuse, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue

http://school-collection.edu.ru/
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21

22

23

BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MOCTPOCHUS

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaX.
[TooOueTpeyronbHUKOB

IToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX YEepTEKax.
HcTopusipa3BUTUSATUIAHUMETPUH U
CTEpPEOMETPUU

KoHTposnbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

24

B3anMHOE pacnosiokeHue NpsIMbIX B
npoctpadcTBe. CKpelBaroIuecs
npsMele. [Ipu3Haku ckpetuBaromuxcs
npsimbIx. [lapanensHblenpsMble B
IIPOCTPAHCTBE

http://school-collection.edu.ru/

25

26

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JIAHHOM TIPSIMOM, IPOXOAIICH Uepes
TOYKY IMPOCTPAHCTBA U HE JIeXkKalleil Ha
JTaHHOM npsimoit. JlemMma o
nepeceueHNNapAIeIbHBIXTPSMBIXILIIOC
KOCTBIO

[TapannensHOCTh TpeX MpsiMbIX. Teopema

0 TpEX MapaJuleNbHbIX NpsAMBIX. Teopema
0 CKpELIMBAIOLINXCATIPSAMBIX

http://school-collection.edu.ru/

http://school-collection.edu.ru/

27

[TapannenbHOE TPOEKTUPOBAHUE.

http://school-collection.edu.ru/
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OcCHOBHBbIE CBOICTBA NapaJlJICILHOTO
IPOCKTHPOBAHUS.
N3o6pakenuepazHbIXpuryp B
napauIeIbHOUIPOCKITNH

28

29

30

31

32

33

lentpanbHas mpoekuus. Yromi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
YroiMex1ynpsaMbIMHA

3agauun Ha JJ0Ka3aTeNbCTBO U
UCCIIeIOBaHKE, CBSI3aHHbIE C
PacIoJIO)KEHUEM PSIMBIX B
IIPOCTPAHCTBE

[ToHsTHA: MTapaIIENIEHOCTD MPSIMOU
IUIOCKOCTH B ITpOocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMOU M TUIOCKOCTH.
CaolicTBanapauieIbHOCTUIIPSIMON U
IUIOCKOCTH

['eomeTpryeckue 3a1auu Ha BIYUCIICHUE
Y JI0Ka3aTeJIbCTBO, CBA3aHHBIE C
NapauIeIbHOCTBIO NPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE

ITocTpoeHue ceyeHus, IPOXOASILEro
yepes JaHHYIO MPSIMYIO Ha YepTexe U
MapajjIeJIbHOrO APYTroM IPsIMOA.
PacuéroTHomennit

HapaJ'IJ'ICJIBHaSI MpoeKUMd, IPUMCHCHUC
IJId TIOCTPOCHUSA CceuyeHUI Ky6a n
napajjejacnuiicaa.
CBOﬁCTBaHapaHHCHCHHHCHa U IPpU3MBbI

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/
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ﬂOKyMEHTﬂOAﬂwcaH3ﬂeKTpOHHOﬁHOAHMCbD.

34

35

36

37

[Tapannensuble nnockoctu. Ilpusnaku
[apaJuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema 0 mapayIeNnbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
MPOXOJIALLIEH Yepe3 TOUKY, HE
MIPUHAJICHKALLYIO JTaHHOW TUIOCKOCTH U
CJIEACTBHS U3 HEE

CBolicTBa napauiesIbHbIX IJIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPHU TIEPECEUCHUHN JIBYX MApaLICIbHBIX
IIJIOCKOCTEN TpEThen

KoHntpoisbhas padota "IlapamiensHOCTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

38

[ToBTropenue: Teopema [ugaropa Ha
IIOCKOCTH

http://school-collection.edu.ru/

39

40

41

IToBTOpEHwue:
TPUTOHOMETPHUAIIPAMOYTOJIBHOTOTPEYTOJ1
bHUKa

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napasuieNienumnena

Brruucnenue aMH OTPE3KOB B Ky0Oe U
MPsIMOYTOJILHOM Tapasieienurne/ie

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

42

[lepneHaUKyYISIPHOCTD MIPAMOM U
miockocTH. [Ipru3Hak
NEPHEHAUKYIISIPHOCTH IPSIMOMN 1
IIJIOCKOCTH

http://school-collection.edu.ru/

43

[lepneHquKyISIPHOCTD IPAMOM U
mockoctH. [Ipru3Hak

http://school-collection.edu.ru/
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NEPIEHIUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

Teopema o CyIiecTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAILECH

44 http://school-collection.edu.ru/
4yepe3 TOYKY MPOCTPAHCTBA U
NEPICHIUKYISIPHOU K IIOCKOCTH
[I10CcKOCTH U IIEPIIEHAUKYIISIPHBIE UM .

45 PHCHIIKY AP http://school-collection.edu.ru/
MPSIMBbIE B MHOTOTpaHHHUKAX
HJIOCKOCTI/I U INCPIHNCHIUKVYIIAPHBIC UM )

46 PHCHAMKY AP http://school-collection.edu.ru/
MPSIMBbIE B MHOTOTpaHHHUKAX
[lepnieHauKymIsAp ¥ HAKIOHHAS.

47 [TocTpoenue neprneHauKynsapa U3 TOYKU http://school-collection.edu.ru/
Ha IIPSAMYIO
[leprieHquKyNIAp ¥ HAKIOHHASL.

48 [TocTpoeHue nepneHauKyIIsipa u3 TOUYKH http://school-collection.edu.ru/
Ha IIPSAMYIO
TeopeMa o0 Tpéx MEPHEHAUKYIIAPAX .

49 p p PHCHIIIKY AP http://school-collection.edu.ru/
(nmpsimast u oOpaTHast)
Teopema o TpéX NEepHEHAUKYIIPAX .

50 P P PHCHMKYIAD http://school-collection.edu.ru/
(mpsimast 1 oOpartHas)
VYToIMeXayCKPEINBAIOIIINMHUCIIIPIMBIM .

51 AyCKpett B p http://school-collection.edu.ru/
nu
[Touck neprneHUKYIIPHBIX MPSIMBIX C

52 MIOMOUIBIO NEPIIEHANKYIIAPHBIX http://school-collection.edu.ru/
IUIOCKOCTEN

53 OpTOroHATHPHOCTIPOEKTUPOBAHUE http://school-collection.edu.ru/
ITocTpoenune ceueHuii Kyda, IPU3MBbI, .

54 p Y p http://school-collection.edu.ru/

HpaBHHLHOﬁ nupaMuJbl C IOMOIIBIO
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55

56

OPTOrOHAJILHON IIPOEKIIUU

[TocTpoenue ceueHuit kyoa, MPU3MBI,
MPABUJIbHOM MUPaAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTCUMMETpHIA B
MHOTOTpaHHHKaX

http://school-collection.edu.ru/

http://school-collection.edu.ru/

57

[Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU
Y TUIOCKOCTH KaK CJIEZICTBUE CUMMETPHUH

http://school-collection.edu.ru/

58

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 1O INIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 MIIOCKOCTH

http://school-collection.edu.ru/

http://school-collection.edu.ru/

60

CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI:
CUMMETpHUS, CABUT TOYKH I10
napajieIbHON NpAMOU

http://school-collection.edu.ru/

61

62

63

64

CnBur no HenapaieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KonrtponbHas pabora
"IlepnieHIUKYJISPHOCTD MPSIMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

[ToBTOpEHUE: yroyi MeKAy IPSIMBbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MPOU3BOJILHOM TPEYTOJIbHHUKE, TEOpeMa
KOCHHYCOB

IToBTOpEHME: YroaI MEeXIy
CKPELIUBAIOIIMMUCS IIPIMBIMU B

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/
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65

66

IIPOCTPAHCTBE

['eomeTpryeckue METOAbl BEIUMCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAaHHOTO yTja

http://school-collection.edu.ru/

67

IlepnenquKyIsIpHBIE IIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEM

http://school-collection.edu.ru/

68

69

70

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEN; TEOpEMA O MPSMOK
MEPECECUCHUS ABYX MIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH
[TpstMoyToNbHBIN Napaenenumnes; Kyo;

HU3MCPCHUA, CBOICTBa IpAMOYT'OJIbHOTO
napajujicjicnuicaa

TeopeMa 0 JUaroHaJii npsAMoyroJibHOTO
Mnapajjeenuieaa u CJICACTBUC U3 Hee

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

71

CrepeomeTpuuecKue 1 MPUKIIaIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pAaCMOIOKEHUEM NIPSAMBIX U TIIIOCKOCTH

http://school-collection.edu.ru/

72

73

[ToBTOpEHME: CKpEeNIUBAIOIHAECS
MMpsAMbIC, TapaJJICITbHBIC IIJIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKAaX

[Tapa napaynenbHBIX IIIIOCKOCTEH HA
CKPELIUBAIOIINXCA NPSMBIX, PACCTOSIHUE
MEXIYy CKPEIIBAOIIMMUCS MTPSMBIMH B
IIPOCTHIX CUTYaLUsAX

http://school-collection.edu.ru/

http://school-collection.edu.ru/
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74

75

76

77

Paccrosine OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

Brrunciienre paccTosiHUM MEXIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU C
MOMOIIBIO IEPIEHAUKYISIPHOMN
IJIOCKOCTH

TpéxrpaHHblil yroJi, HEpaBeHCTBA JJIs
TpexXrpaHHbIX yrioB. Teopema
[Tucdaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHI ChepUIECKOil TeOMETPHUH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

78

KonTponbHas padora "YTIibl u
paccrosiHus"

http://school-collection.edu.ru/

79

80

CucreMarusanys 3HaHHH
"MHOTrorpaHHMK 1 €ro 3J1eMeHTHI"

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamua

http://school-collection.edu.ru/

http://school-collection.edu.ru/

81

82

83

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHasIpU3Ma

[IpsiMo#t mapasnenenunen,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo
BrINyKIIBIEMHOTOIpaHHUKHU.
Teopemaldiinepa

http://school-collection.edu.ru/

http://school-collection.edu.ru/

84

Brimykisie MEOTOTpaHHUKH. Teopema
Oiinepa. [lpaBunpHbIe U
MOJTYIIPaBUIILHBIE MHOTOTPaHHUKHI

http://school-collection.edu.ru/

85

KontponbsHastpaboTa "MHororpanHuku"

http://school-collection.edu.ru/
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IlonsaTue BCKTOpA HA IMJIOCKOCTU U B

86 1 http://school-collection.edu.ru/
POCTPAHCTBE

87 CyMMaBEKTOPOB 1 http://school-collection.edu.ru/

88 Pa3HOCTBEBEKTOPOB 1 http://school-collection.edu.ru/

89 [TpaBunonapanmienenurnena 1 http://school-collection.edu.ru/

90 YMHOXEHNEBEKTOPAHAYUCIIO 1 http://school-collection.edu.ru/
PaznoxeHnne BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIEXKAIIUX B OJHOMN 1 http://school-collection.edu.ru/
IUIOCKOCTH

92 CxansipHOETIpOU3BEICHHE 1 http://school-collection.edu.ru/
Briuncnenne JI1a MCXK, BCEKTOpaMu B .

93 y o P 1 http://school-collection.edu.ru/
POCTPAHCTBE

94 [Ipocreiimume3agadn ¢ BEKTOpaMHU http://school-collection.edu.ru/

95 IIpocreiimmesanaun ¢ BEKTOpaMHu http://school-collection.edu.ru/

96 [IpocTeiimmesanaun ¢ BEKTOpaMu http://school-collection.edu.ru/
KoHTtponbHas padota "BekTopsl B .

97 P ,1,3 P 1 http://school-collection.edu.ru/
NPOCTPAHCTBE

98 O00011IeHNE U cUCTEMATHU3AIMI3HAHUIA http://school-collection.edu.ru/

99 O00011IeHNE U CUCTEMATHU3AIUI3HAHUIA http://school-collection.edu.ru/

10 .

0 O06o011eHre 1 cucTeMaTu3aIusI3HaHuI 1 http://school-collection.edu.ru/

10 . .

1 O0001IeHne U cucTeEMaTH3alUI3HAH NI 1 http://school-collection.edu.ru/

10 . .

5 O06o011eHre U CUCTeMaTH3alUsI3HAHHUHA 1 http://school-collection.edu.ru/

OBUIEE KOJIMYECTBO YACOB I1O 102

[TPO'PAMME
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11 KJIACC
Ne KoauuecTBouacos
JMaranzyuy DJjeKkTpoHHbIeNN(PpPoBBLIEOOPA30BAT
n Temaypoxka Bce Kourpouabubie  IIpakTuyeckue
eHHUs eJIbHbIepecypchl
/ ro padoTHI padoTHI
n
[ToBTOpEHUE TEMBI
1 "KoopauHaThl BEKTOpa Ha 1
IJTIOCKOCTH M B IIPpOCTpaHCTBE"
5 [ToBTOpenue temsl "CkanspHoe 1
MPOU3BEICHUE BEKTOPOB"
[ToBTOpEHME TEMBI
3 "Bolunicnenue yria Mexay 1
BEKTOpaMH B IpocTpaHcTBe"
IToBTOpEeHUE TEMBI "YpaBHEHME
4 MPSAMOM, POXOSAIIEN Yepe3 ABE 1
TOYKH"
YpaBHEHHE MJIOCKOCTH,
5 HOpMaJlb, YpaBHEHUE TIIOCKOCTH 1
B OTpe3Kax
YpaBHEHHE IOCKOCTH,
6 HOpMaJlb, YpaBHEHUE TIIOCKOCTH 1
B OTpe3Kax
7 Bekroproenpon3Benenne 1
8 JInHelHbIEHEPaBEHCTBA, 1
JTUHEHHOCTPOrpaMMHUPOBaHUE
9 JIuHeliHBICHEpaBEHCTBA, 1
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JIMHEWHOEIIPOrpaMMUPOBaHUE

AHAIMTHYECKUE METOIBI
10 pacuéra yriia Mex1y NpsMbIMH B
MHOTOI'paHHHKaX

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexay

11
IUIOCKOCTSIMU B
MHOT'OI'paHHHMKaxX

12 @opMyia pacCTOSIHUSA OT TOYKH
710 TUIOCKOCTH B KOOpAMHATaX

13 Haxoxnenue pacctostHuii OT

TOYKH JI0 IJIOCKOCTH B KyOe
HaxoxaeHue paccTosHUM OT
14 TOYKHU 10 IUIOCKOCTHU B
MIPaBUIIBHOM MHPaMUJIC

15 KonTponbHaspabora
"AHanuTHyecKassreoMeTpus"”
16 CeueHUsIMHOTOTPAaHHUKOB:
CTaH/IapTHBIEMHOTOT PAaHHUKHI
17 CeuyeHMSIMHOTOTPAaHHUKOB:
METOZCIIEI0B
CeueHust MHOTOIPaHHUKOB:
18 CTaH/IapTHBIE TUNIOCKOCTH,

repecevyeHus NpsIMbIX U
IJIOCKOCTEN

[TapamiensHbIe NpsIMBIE U
19  mnockocty: mapanienbHbIE
ceueHus
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20 [TapamienpHble psMBbIE U

IJIOCKOCTH: PACUYET OTHOLIEHUI

[MapannenbHbie TpsSMbIE U
21 TIJIOCKOCTH: YIJIBl MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

[leprnienIuKyNspHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
22 MEePIEeHIUKYISAPHBIX TIOCKOCTEH
U TIPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

[lepnieHIuKyNApHBIE IPSIMbIE U

23 IJIOCKOCTH: T€OpEMa O TpeX
MEePIEHIUKYIIIpax

[IepnenquKynsipHbIE IPSMBIE U
24 IIJIOCKOCTH: BBIYMUCIICHUS [UIUH B
MHOT'OTPaHHUKAX

[ToBTOpenue: monaau
o5 MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs

noxoous

[ToBTOpenue: monaau
26 MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs

o100

[ToBTOpEHME: MIOMAAH
97 MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs

moIo0ous
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Ilnomanu ceuenunt
28 MHOT'OTPaHHUKOB: TIOIIA N
MMOBEPXHOCTEH, pa3pe3anus Ha

Y4acTH, COOOpaKEHUS MOA00US

Ilnomanu ceuenunt
29 MHOT'OTPaHHUKOB: TIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha

9acTH, COOOpaKECHHUSI TOT00MS

KonrponbHas pabora

30 "[ToBTOpEHNE: MHOTOTPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"
O06BéM Tena. O0beM

31 MPSIMOYTOJIBHOTO
napaJesenumnena

3anaun 00 yABOEHHUH Ky0a, O
32 KBaJpaType Ky0a; 0 TpUCEKLIUU
yria

CrepeomeTpHuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM

33 MPSAMOYTOJIBHOTO
napajienenuIena
[TpuknagHeie 3a1a4u,

34 CBSI3aHHBIE C BBIYMCIICHUEM

00BEMa NMPSAMOYTOJILHOTO
napaiesnenunena

35  OOBEMIPAMOUTIPU3MEI

CrepeomeTpuueckue 3a1auu,
CBSA3aHHBIE C BHIYUCIICHHUEM

36
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37

38

00BEMOB MPSAMON TPU3MBI

[Ipuknanuele 3anaum,
CBSI3aHHBIE C 00BEMOM MPSAMOI
MIPU3MBI

Beruncnenmne o0bEMOB Tel ¢
MTOMOMUIBIO ONPEeAeNIEHHOTO
UHTErpaa.
O06BbEMHAKIIOHHOUTTPU3MBI

39

Brruucienue 00bEMOB TeII C
[IOMOIIBIO OMPEAEIEHHOIO
uHTerpana. O0bEMITUPaMHuIbI

40

dopmyna 00bEMa TUPAMUIBIL.
OTtHomeHne 00bEeMOB TUPAMU]]
C O0IIUM yTJIOM

41

42

43

dopmyna 00bEMa MUPaMUIBL.
OTtHoieHne 06beMOB TUPaMUJ]
C OOIIUM yTJIOM

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
HAKJIOHHOU MPU3MBI

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
MTUPAMUJIBI

44

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TeN", CBI3aHHBIC C
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00BEMOM TTUPAMH/TBI

[Ipumenenue 0ObEMOB.
46 Brruucnenue paccrosHus 10
IUIOCKOCTH

47 KonrponsHaspabora
"O6BEMMHOTOrpaHHUKA"

]_II/IJII/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,
48 o0pa3yroIIne UIHHIPHISCKON
IIOBEPXHOCTH

Hunuuap. Ipsamoii kpyroBoi
49 uunuaap. [nomans
MMOBEPXHOCTH IMITHH/PA
Konunyeckas moBepXHOCTb,
50 o0pa3ymolire KOHUYeCKOn
noBepxHocTU. KoHyc

CeueHue KOHYyca TIOCKOCTHIO,

51 NapajuIeIbHOM MIIOCKOCTU
OCHOBaHUs

VY ceu€HHbI KOHYC.
52 = WM3oOpaxeHue KOHYCOB H
YCEUEHHBIX KOHYCOB

IImomane OOKOBOI
53 MTOBEPXHOCTH U TIOJTHON
MMOBEPXHOCTH KOHYyCa

[Tnomans 6okoBOM
54 MTOBEPXHOCTHU U MOJIHON
MTOBEPXHOCTH KOHYCa

55 CrepeoMeTpuuecKkue 3aaud Ha
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JI0KA3aTEeJbCTBO U BEIYUCIIEHUE,
IMOCTPOEHUEM CEUECHUI
LIUJINHApPA, KOHyCca

CTepCOMeTpI/I‘ICCKI/Ie 3aJa4u Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,

%6 IIOCTPOCHUEM CEYEHUN
MUINHApPA, KOHYCca

57 IIpuknanseie 3anaum,
CBSI3aHHBIE C LIUIIMHAPOM

58 IIpuknansele 3anaum,

CBA3aHHBIC C MUJIIMHAPOM

59 Cdepa u map

Iepeceuenue chepsl u mapa ¢

60 I0CKOCThI0. Kacanue mapa u
cepsl IIOCKOCTIO. By u

n300pakeHuenapa

Ilepeceuenue cepsl 1 mapa ¢
iockocTelo. Kacanue mapa u
cdepsl mIocKkocThio. Bua u
n3o0pakeHuenapa

61

VYpasuenue chepsl. [Lnomanp

62 .« y
cdepsl 1 e€ yacte

63  Cummerpuscdeps! u mapa

CrepeomeTrpuyeckue 3a1aun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,

64 CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOEHUEM UX CEUCHUH
TUTOCKOCTBIO
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CrepeomeTpuueckue 3aau Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
65 = cBsa3aHHBIE CO cdepoil U mapom,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4u,

06 CBsI3aHHBIE CO cpepoid U mapom
IToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BHIYUCIIEHUS B
OKPY’KHOCTH, CTaHJapTHBIE
1o106ust

68 Paznuunble koMOMHALIMK TET
BpAILEHHsI 1 MHOTOI'PaHHUKOB

69 3anaun no teme "Tena u
MOBEPXHOCTH BpamieHus"

70 3anaun no teme "Tena u
MTOBEPXHOCTHU BpaleHus"

71 KontponbHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

79 0O6bem mumHapa. Teopema 00

00BEME MPSAMOTo HUJINHIPA

Brraucienne 006EMOB TEII C
73 MTOMOIIIBIO OTIPEIETIEHHOTO
uHTerpana. O6bEMKOHyca

ITmowaau OOKOBOM U IOJIHOM
IMOBEPXHOCTU KOHYCA

74

75 CrepeomeTpruecKue 3a1a9H,
CBSI3aHHBIE C BHIYHUCIICHHEM
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00BEMOB IUITUHIPA, KOHYCA

[Ipuknagueie 3a1a9u 10 TEME
76 "O0BEMBI U IUIOLIAAN
MOBEpXHOCTEH Ten"

O06BEM mapa u I1apoBOro
cektopa. Teopema 00 00bEME
mapa. [Inomane chepsr.

77 CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB 11apa, MapoBOTO
CeTMEHTa M IIapOBOT0 CEKTOPA

[Ipuknagabie 3a1a9u 10 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM IT1apa U IMJIOMIAIBI0

78 cdepsl.
CooTHOMIEHUAMEXAYIUIOLIAIIM
UIIOBEPXHOCTEH U
00BEMaMUNIOIO0OHBIXTE

[Tono6HbIe TeNna B
npoctpaHcTse. M3menenue
00BbéMa 1pu o100 H.

79 CrepeoMeTpHUueCKUe 3a1a4H,
CBSI3aHHBIC C BEIYHCIICHUECM
00BEMOB TeJ U MJIOMIAACH
IIOBEPXHOCTEU

Kontponbnas padota "[lnomanu
80 MTOBEPXHOCTH U OOBEMBI
KpyTibIX Ten"
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JIBH>KEHUS POCTPAHCTBA.
81 OtoOpakenusi. J|BmwkeHus: u
paBeHcTBO uryp.

OO01mecBOCTBAIBUKEHU I

Bunnl nBukenunit:
NapajuIeIbHbIN IIEPEHOC,
82  meHTpa’bHAsA CUMMETpPHS,
3epKajbHasi CUMMETpPHS,
MIOBOPOT BOKPYT MPSIMOM

[IpeoOpazoBanus MoI00US.

83 [Ipsimast u chepa Diinepa

84 I'eomerpuueckue 3agauu Ha
IPUMEHEHUE JABHKEHUS

85 KonTponbnas padora "BekTopsl
B MpocTpaHcTre"
O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca

86 reomerpun 10—-11 xaccos,

CHCTEMaTH3aINsI 3HAaHUH:
"[lapaninenbHOCTb NPSMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca

87 reomerpun 10—-11 xaccos,
cucTeMaTHU3alys 3HAaHUH:
"BexTops! B mpocTpaHcTBe"

88 O6o061matomee nopropenue 11

MOHSTUH U METOJIOB Kypca
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reomerpun 10-11 xnaccos,
CUCTEMAaTU3ALMs 3HAHUMN:
"BexTops! B mpocTpaHcTae”

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca

89 reomerpun 10—11 xmaccos,
cucTeMaTu3alus 3HaHU:
"O6beM MHOTOTpaHHUKA"

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca

90 reomerpun 10-11 xmaccos,
CHCTEMaTH3allus 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca

01 reomerpun 10—-11 xaccos,
cucTeMaTu3alus 3HaHuH:
"[Mnomaay MOBEpXHOCTH U

00BEMBI KPYTJIBIX TE"

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca

92 reomerpun 10—-11 xaccos,
cucTeMaTu3alus 3HaHuH:
"[1nomanm moBEpXHOCTH U

00BEMBI KPYTJIBIX TEm"

93 HroroBasikonTponbHaspaboTa

94 HToroBasikoHTpobHasspaboTa

95 [ToBTOpEeHME, 0000IIEHNE 1
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cucTeMaTu3anusd 3HaHUU

Uctopus pa3Butus
CTepEOMETPHUH KaK HAyKH U e

96 POJIb B pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX ¥ KOMITBIOTEPHBIX
TEXHOJIOTHI

Uctopus pa3Butus
CTepEOMETPHUU KaK HAyKH U e

97 POJIb B pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Uctopus pa3Butus
CTEepEOMETPHUU KaK HAyKH U e

98 POJIb B pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hctopus pa3BuTus
CTEPEOMETPUH KaK HAyKH U e&

99 | poib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus

10 CTEpPEOMETPUH KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX

TEXHOJIOTUN

10 Hcropus passutus
1 CTEPEOMETPUH KaK HAyKH U e&
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pOJIb B Pa3BUTHH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Ucropus pazButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX 1

10

WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB

[10 [TIPOT'PAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

['eometpust (6a30BbIi U TpopuILHBIN ypoBeHb).10-11 k1. Atanacss JI.C,

byrty3o0B B.®., Kagomuer Cb. u p.

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Meronnueckue pekomennanuu. 10-11 kiacco! (k yueonuky Atanacsa JI. C. u

np.) Aranacsa JI.C., bByry3zos B.®., Kagomues C.b. u ap.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

http://school-collection.edu.ru/

JOKYMEHT NOANMUCAH 3JJEKTPOHHOHN NMOANUCHIO

HOAJIMHHOCTD JOKYMEHTA NOATBEPXK/IEHA.
@ MIPOBEPEHO B IIPOTPAMME KPUIITOAPM.

MOAIUCH

O6wmit ctatyc noanucm:
CeptuduKar:
Bnapeneu;:

Uspatennb:

MNognuce BepHa
00BC91F845AECDFC2AD863A70F51060215

MYHUUUNANBHOE BIOAXKETHOE OBLLEOBEPA30OBATE/IbHOE YYPEXKOEHUE
"TMMHA3MA Ne 1", CKanbcKas, 30a HMKoNaeBHa,
gimnazium@edumonch.ru, 510702149940, 5107110485, 00288104821,
1025100654402, MYHUUUMNANBbHOE BIOAXKETHOE
OBLLEOBPA30OBATE/NIbHOE YYPEXKAOEHUE "TMUMHA3NA Ne 1", AunpekTop,
ropog, MoH4yeropck, bpeaosa, gom 1, MypmaHckas obnacts, RU

KasHaueictBo Poccum, KasHaverctso Poccumn, RU, r. MockBa, bonbLuow
31aTOYCTUHCKNI Nepeynok, 4. 6, ctpoeHue 1, 1047797019830, 7710568760,
77 Mocksa, uc_fk@roskazna.ru
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