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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOXKHOCTh U3YUECHHS JUCUUTUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKHU JIOTUUECKUX YTBEPKICHUHN NPU PEIIEHUU N'€OMETPUUYECKHUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX TEOMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOPECCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOM KYJIBTYPHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPYKAKOLIETO MUpPa, 3HAHWE MOHATUIHOIO aIlapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMyn M yMeHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOYKHOCTH aKCMOMATHYECKOTO TOCTPOCHUS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ pEUIEHNsl CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAECPIKAHUEM,
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dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKHX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PAclO3HAaBaTh IMPOSBICHUS TEOMETPUYECCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUAM, HO U 10 rogam oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamajiucb  HEOJHOKpPaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHUE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4YaIOUIUXCsl, PACIIUPssL U YriIyOmsis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHNE TEOMETPHH KaK COCTaBIsomen yueOHoro npeamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme ydeOHOro kypca «l'eoMerpus» Ha YriyOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel



[IPaBWIBHOM mnupaMuibl. IIpaBuiibHbIE MHOTIOTpaHHUKM: IPAaBUJIbHASA MpU3Ma U
[IpaBWIbHAs IHMpPAaMUIA, [IpaBUJIbHAsA TPEYroibHAs IHUpPaMUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o NpPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JNOAEKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOIAAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
nUpaMubl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O paslIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEICHHE
BEKTOPOB.
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Tesa Bpamenust

[loHsTHS: MOWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHusl Ha TIockocTh. Pa3Béprka nunuHapa U KoHyca. CuMmmerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPHU3MBI, IIMIHHpA, TUPaMUIbl U KoHyca. O0BEM Mmapa W mapoBOro
CerMeHTa.



KomOunanuu Ten BpalieHuss U MHOTorpaHHukoB. [lpu3sma, BhnucaHHasi B
HWIMHAP, OINHCAaHHAs OKojJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpalleHUs.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMIaaAb chepbl U € 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IUIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CEUCHUS IMIHH/IPA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U TIPOXOASAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEH MITIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpaHcTBe. KoopaunaTsl BekTopa. PaznoxkeHue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBIM METOJ NpPHU PEIIEHHMH T'€OMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauiebHBIA IEepPEeHocC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOoCCUUCKOro Hapoaa, chOpPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MAaTeMAaTUYECKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJOTHUYECKOW KYJIbTYpbl, TOHUMAHHE BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHWE IIOCTYNKOB W OIICHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW JESATEIBLHOCTH, JTaroB e&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeJaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHHUH 10 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;



BbIOMpaTh crnoco® pemeHus y4eOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (UKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMHU, SIBICHUSMH, IPOLIECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE IMIPOIlEcCa, a TakKKe BbBIABUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUs 3aJauyu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
auajaora, oOHapy)KMBATh Pa3IMYUE W CXOJCTBO MO3UIIMHA, B KOPPEKTHOU (dopme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,



MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAllMU U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca M Pe3ysibTaTa PEIICHUS
MaTEMaTUYCCKOM 3a1a4H;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEJIH U YCIOBHUIM, OOBSCHITH TIPUIUHBI
JTOCTY)KCHUS WU HEAOCTHKEHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJady, MNPUHUMATHh [eJh COBMECTHOU
JCSATENFHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPpMBI» W WHBIE), BBHINOJIHATH CBOK YacTh pabOTBl |
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOyvaromuiicss HAy4UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMU CTEPEOMETPUU TIPH
pPELICHUH 3a7a4 U IIPOBEICHUN MATEMATHUYECKUX PACCYKICHUN;

e TNPUMEHATH AKCHOMBI CTEPEOMETPHUM M CIEACTBUS W3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3aaY;
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KIAaCCU(UIIMPOBATh B3aUMHOE PACIIOIOKEHHE TPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEpPHPOBATh TMOHATHUSMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXKIYy NPAMON U
TUIOCKOCTHIO;

CBOOOIHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOT paHHUKAMH;
CBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (MIPU3Ma,
NUpaMUIa, MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCHQUIMPOBaTh ~ MHOTOTPAHHWUKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJ1accu(puKaIuy;

CBOOOIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHUEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJTHATD napasuieiIbHoe, [EHTpaJIbHOE u OpPTOTOHATBHOE
NPOCKTUPOBaHNE (QUTYp Ha TIOCKOCTH, BBHITIOIHIATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

CTPOHTH CEUYCHHsI MHOTOTPAHHUKOB Pa3TMYHBIMH METOJAMH, BBITIONHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP,
OCb W TIUIOCKOCTh CHMMETpPHUHU, IEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
burypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemiath 3aJadyd Ha J0Ka3aTeIhCTBO MATEeMAaTHUYECKUX OTHOUICHUN W
HAXO0XJIEHUE TE€OMETPUUYECKUX BEJIWYHMH, NMPUMEHSS W3BECTHBIE METObI
IpU pelICHUH MaTeMaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEUIINE MPOrpaMMHBIE CpEeACTBa M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, NPEOOpa30OBBIBATH M HMHTEPHPETUPOBATH HH(MOPMALHIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTaBICHHYIO Ha
YepTexax U pUCYHKaX;

NPUMEHSTh TONYYCHHBIE 3HAHWA Ha TPAKTUKE: CpPaBHUBATh U
aHAM3UPOBATH peajbHBIC CUTYallUd, MPUMEHATh W3yYEHHBIC TOHSTHS B
mpolecce TIMOMCKAa pEeHIeHHs MaTeMaTHYecKd  CHOPMYITHPOBAHHOU
npo0JieMbl, MOJAETUPOBATh peallbHble CUTYyalldd Ha S3BIKE T'€OMETpPUH,
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HCCIIEN0BATh IOCTPOCHHBIE MOJEIU C HUCIOJb30BAHUEM TI'€OMETPUUYECKUX
MOHSATUN W TEOpeM, ammapara ainreOpbl, pelarh MPakTUUYECKUE 3a/auu,
CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUYECKUX BEIIUYNH;

MMETh TpPEACTaBICHUS OO0 OCHOBHBIX ATamax pa3BUTUS TE€OMETPUM KaK
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .

K xoniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKON U c(hepudyecKkoll MOBEPXHOCTSAMHU, OOBACHITH CIIOCOOBI
NOJIyYEHHUS;

ONEepUpPOBATH MOHATUAMHU, CBSI3aHHBIMHU C TEJIAMH BpPALIEHUS: [IMIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpallleHHUS;

KJIaccu(UIUPOBATh B3AMMHOE PAcIoioKeHUe chephl U MIOCKOCTH;
BBIUUCTSITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHWsi ¥ MHOTOIPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YEPTEeKH U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBATH HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

CBOOO/IHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD ONEpaAIMU HaJl BEKTOPaAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
peliaTe reOMETPUYECKHE 3a/1a4l Ha BBIYUCIICHHUE YTJIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKHM JO IUIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1A MPU PELICHUH;
CBOOOIHO ONEpUPOBAaTh TOHATUSAMH, CBSI3aHHBIMU C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;
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BBITIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M TeJd BpalleHUs IIpU
napajyieIbHOM — MEpPEeHOCE, LEHTPAIbHOM CHMMETPUM, 3€pKAIbHON
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSAMOI, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUYEHHUS MHOTOIPAaHHUKOB U TEJI BpAICHUS: CEYCHUs IUIUHIpA
(mapanienbHO U MEPIeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (Mapasuie/ibHbIe
OCHOBAHUIO M TIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHMSI CEUEHUMH: METOJ CIEJ0B, METOA
BHYTPEHHET0 MPOSKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH IIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh Te€OMETpUUecKrue (akThl IS PEIHICHUS CTEPEOMETPUUECKUX
3a/ay, MpeAnoJiaraloiuiMX HECKOJIbKO LIAroB pEeHIeHUs, €CIU YCIOBHS
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HESABHOU dopme;

pemath 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOIIEHUNW U
HAXOXJICHHE T€OMETPUUYECKUX BEITMYHH;

MPUMEHATH MPOTPAMMHBIC CPEJCTBA U DJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHUCTEMBI TIPU PEIICHUU CTEPECOMETPUICCKHUX 3a/1aY,

NPUMEHATh  TIOJIydEeHHbIE  3HAHUS  HAa  TPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIC CUTYAIlUH, IPUMEHSITh N3YUCHHBIE
NOHSTHS, TEOpPEMbl, CBOMCTBA B TMpollecce TOHWCKAa  pelIeHus
MaTEMaTUYEeCKH  CPOPMYIMPOBAHHONW  TPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CUTyallud Ha SI3bIKE T'€OMETPHUH, HCCIIENOBAaTh MOCTPOEHHBIE
MOJIENTA C UCIOJIb30BAHHUEM T'€OMETPUYECKUX TOHATUA UM TEOpeM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XJACHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh TIPEICTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [{OK
1 B 2 1
BEAICITHE B CTCPEOMETPHIO 3 https://lesson.edu.ru/02.3/10
B3anmHoe pacnosiokeHue npsMbIxX B bubmuorexa [JOK
2 6 1
MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
3 [TapannenbHOCTHh NPSIMBIX U TUIOCKOCTEN B 8 bubnuorexa [JOK
MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
[TepieHAMKYASIPHOCTD NPSIMBIX U bubmuorexa [JOK
4 . 25
IUIOCKOCTEH B MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
bu6mmoreka [IOK
5 v 16 1
FAIBL H PACCTORHIA https://lesson.edu.ru/02.3/10
bu6mmoreka [JOK
6 M 7 1
HOTOTATHIIH https://lesson.edu.ru/02.3/10
7 BekTopsl B mpocTpaHcTBe 12
3 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubauoreka LIOK
! AHAIHTHYECK2s FOMETPHA 15 ! https://lesson.edu.ru/02.3/11
9 [ToBTOpEeHue, 0600IICHNE U 15 1 bubmuorexa [JOK
CHCTEMAaTH3alHs 3HAHHUI https://lesson.edu.ru/02.3/11
.. bubmoreka [IOK
3 OOBEM MHOTOTpaHIKa 17 ! https://lesson.edu.ru/02.3/11
bu6mmoreka IJOK
4 Tena ppamenns 24 ! https://lesson.edu.ru/02.3/11
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYIJIBIX TEN
6 JIBrokeHUst 5 1
7 [ToBTOpEeHUE, 0600IICHNE 1 17 5
cUcTeMaTH3allus 3HAaHUI
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 8 0
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE
uudposbie

o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€ IpaBUIIa U300paKEHNS HA PUCYHKE
IJIOCKOCTH, MapaJIeNbHbBIX MPSIMBIX (OTPE3KOB),
CEepeINHBl OTpe3Ka

[TonATHS cTepeomMeTpuM: TOUKA, IpsAMas,
TUIOCKOCTB, POCTPaHCTBO. OCHOBHBIE TTpaBHIIa
n300pakeHNs Ha pUCYHKE TTIOCKOCTH,
MapajuieIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3ka

[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsTHs: MepeceKaronuecs MIOCKOCTH,
nepeceKarouecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, H300paKEeHUE MPOCTEHIITINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB

MHoOTrorpaHHHKH, U300paKEHHE TPOCTEHIIINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIESCTBYIOIIUX
00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U MCPBLIC CIICACTBUS U3
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HHUX

AKCHOMEI CTCPCOMCTPHHU U MCPBLIC CIICACTBUSA U3
HHUX

AKCHUOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBUSA U3
HuX. CriocoObI 3a1aHust IPSIMBIX U IJIOCKOCTEH B
npocTtpancTBe. O603HAUYCHUS IPSAMBIX U
IUTOCKOCTEMN

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
N3obpaxenne nepeceueHus moaydeHHbIX
IIJIOCKOCTEN. PackpanmBaHre MoCTPOEHHBIX
CEYECHMI pPa3HbIMM LIBETAaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOIAT Uepe3 ux péopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEN. PackpammBaHue moCTPOSHHBIX
CeUeHUH pa3HbIMU I[BETaMU

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N300pakenue nepecedeHus moTydeHHbBIX
TIocKocTel. PackpammBaHue MOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

13

N3o00paxkenue ceueHnit mupamMubl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux péopa.
N3o00paxkenue nepeceueHus: NOMTy4YeHHBIX
MJI0OCKOCTEH. PackpamBaHye nocTpoOeHHbBIX
CEUeHUH pa3HBIMU I[BETAMU

14

Meton ciaenoB ajs MMOCTPOCHUMA CeYeHHI
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15

Mertoz crieioB i mocTpoeHus ceueHuit. CBoiicTBa
[IEPECEYCHU M IPSMBIX U IUIOCKOCTEN

16

Merto crenoB i mocTpoeHus ceuenuit. CBoiicTBa
[IEPECEYCHU M IPSIMBIX U IUIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamujie, Kyoe no Tpém
ToukaMm Ha péopax. Co3maHue BBIHOCHBIX YePTEKEH
Y 3aIUCh I1aroB NOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe no Tpém
ToukaM Ha p&bpax. Co3maHue BEIHOCHBIX YepPTEKEH
Y 3aIUCh IIaroB NOCTPOEHUS

19

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo Tpém
ToukaM Ha p&opax. Co3maHne BEIHOCHBIX YePTEKEH
1 3aMKCh IIaroB MOCTPOEHUS

20

[TocTpoenune ceueHuii B mupamu/ie, Kyoe mo Tpém
TouykaM Ha p&opax. Co3maHne BEIHOCHBIX YePTEKEH
1 3aIKCh MIaroB MOCTPOCHUS

21

[ToBTOpenue mnanumetpun: Teopema o
MPOMOPLHOHANBHBIX oTpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTOopenue manumerpun: Teopema MeHnenas.
PacueTtsl B ceueHUAX HA BHIHOCHBIX YEPTEKAX.
HcTopus pa3BuTHS INIAHUMETPUU U CTEPEOMETPUHU

23

KontponbHas padoTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

BzaumHoe PacCIoJIOKCHUC IIPSAMBIX B
IPpOCTPaHCTBC. CerH_II/IBaIOH_II/IeCH MpsIMbIC.
HpI/ISHaKI/I CKpCUIUBAIOIIUXCA ITPAMBIX.
HapannenLHLIe MpsAMBIC B IPOCTPAHCTBC
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25

Teopema 0 CyleCTBOBaHUM U €IMHCTBEHHOCTH
IIPSIMOM NapAJIJIENIbHOU TaHHOM IIPSIMOM,
MIPOXOJAIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)KaIlle Ha JaHHOM npsAMou. Jlemma o
IIEPECEYCHUH NaPAIIEIBHBIX IPSIMBIX INIOCKOCTHIO

26

[TapamrenpsHOCTB TpeX NpsAMBIX. TeopeMa o TpEx
NapajuleIbHbIX MPsAMBIX. Teopema o
CKPELIUBAOIINXCS MPSAMBIX

27

[TapannensHoe nmpoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapaJIeIbHOTO MPOEKTUPOBAHUS.
N3o00paxkenue pazHbIX GUryp B napamienbHON
MIPOEKIIUU

28

[enTpanbsHas mpoekuus. Yroi ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJ MEXKIY
HPSIMBIMU

29

3a7a4y Ha JOKa3aTeIbCTBO U MCCICI0BaHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSMBIX B
MPOCTPAHCTBE

30

[ToHsaTHS: TApaJICIBHOCTD MPSAMOM M TUIOCKOCTH B
npocTpancTBe. [Ipu3HaK mapawieIbHOCTH MPSIMOM
U miockocTu. CBOMCTBa MapaJyIeIbHOCTH MPSIMOM 1
IUIOCKOCTH

31

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha BbIYMCIICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHBIC C I1aPaJIJICIbHOCTBIO
IPAMBIX U IUIOCKOCTEH B MMpOCTPAHCTBEC

32

ITocTpoenue ceueHus, MPOXOAAILEro Yepe3 JaHHYI0
MPSIMYIO Ha YEPTEkKE U NapajliIeIbHOTO APYron
npsAMoi. Pacyér oTHOmEeHUI
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33

[NapannenbHas TPOEKIKS, TPUMEHEHUE JUIS
MOCTPOCHUS CeueHH KyOa U Nnapajuiesenunesa.
CpoiicTBa napasuienenune1a u nNpu3Mbl

34

[TapannensHblie mnockoctu. IlpusHaku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

35

TeopeMa 0 mapajuIeIbHOCTH U €AUHCTBEHHOCTH
TIJIOCKOCTH, TIPOXOIAIIEH Yepe3 TOUKY, He
MPUHAJYISKAIYIO JAHHOM IMIOCKOCTH U CJIEICTBHS
n3 Hee

36

CBoiicTBa napayIeNbHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH NIPSIMBIX IEPECEUCHHUSI TIPH
MIEPECEYCHNH JIBYX MAaPAJUIEIBHBIX IUIOCKOCTEN
TpeTheN

37

CBoiicTBa mapaylIebHBIX TUIOCKOCTEH: 00 OTpe3Kax
MapajuIebHBIX TPSIMbIX, 3aKITIOUEHHBIX MEXTY
napajiebHBIMU IIOCKOCTSAMU; O IepeceueHUu
MPSIMOM ¢ ABYMS apaUIeIbHBIMU MJIOCKOCTIMU

38

[ToBTopenue: Teopema [ludaropa Ha miaockoctu

39

[ToBTOpEHUE: TPUTOHOMETPUS IPAMOYTOJILHOTO
TPEeYroJbHUKa

40

CBoiicTBa Ky0a 1 MPSIMOYTrOJILHOTO
napasJiesienumnesa

41

Brruucnenue aiuH OTpPC3KOB B Ky6e u
IpAMOYT'OJIbHOM IapaJlJICJICIIUIICAC

42

[lepnieHIMKyYIAPHOCTD NPSAMOI U IIIOCKOCTH.
[Ipu3HaK nepneHauKyISpHOCTH NMPSIMOUN U
IIJIOCKOCTH

43

[lepnieHIMKyYIAPHOCTD NPSAMOI U IIIOCKOCTH.
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[Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH

TeopeMa 0 CylIeCTBOBAaHUU U €IMHCTBEHHOCTH

44 MPSIMOM, IPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
MEPIIEHANKYISIPHON K TUIOCKOCTH

45 [TnockoCTH M IePIEeHANKYIISIPHBIE UM TIPSIMBIE B
MHOTOTpaHHHKaX

46 [TmockoCTH M MePIEHANKYIISIPHBIE UM TIPSIMBIE B
MHOTOTpaHHHKaX

47 [Neprienaukynsip u HaknoHHast. [Toctpoerne
MEPIICHANKYIISIPA U3 TOYKH HA MIPSIMYIO

48 [Neprienaukynsip u HaknoHHast. [Toctpoerne
MEPIIEHANKYIISIPA U3 TOYKH Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u
oOparHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u
oOparHas)

51 VYTroa Mex Iy CKpelMBaIOIUMHUCA PSMBbIMU

59 [Touck neprneHauKyaIpHBIX MPSAMBIX C TOMOIIbIO
MEePIEeHIUKYIIAPHBIX MIOCKOCTEH

53 OpTOronanbHO€ MPOEKTUPOBAHUE

54 [TocTpoenue ceueHwuii Kyoa, MPU3MBI, H}’)aBHJ‘IBHoﬁ
MMPaMHJIbI C TOMOIIBI0 OPTOTOHALHOM MPOEKITNH

55 [TocTpoenue ceuenwuii kyoa, MPU3MBbI, TPABUILHOM
MUPaMUbI C TOMOIIBIO OPTOrOHAJIBHON MPOEKIMU

56 CumMmeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

II0CKOCTH. [Inockoctu cummerpuii B
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MHOT'OrpaHHUKax

[Ipu3Hak nepnesauKyJIIspHOCTH IPSIMOU U

> IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBuiibHBIE MHOTOTpAaHHUKU. Pacdy€r paccrosHui
OT TOYKH JIO IJIOCKOCTHU

59 [IpaBusibHBIE MHOTOTpAaHHUKH. Pacdy€r paccrosHui
OT TOYKH JIO MJIOCKOCTHU

60 CriocoObl ONYCTUTH NEPIEHANKYIISPBI: CUMMETPHS,
CIABUTI TOYKH I10 NApaJLIEIBbHON MPSIMON

61 CnaBur no HenmapasuieJIbHON TPSMOM, U3MEHEHHUE
paccTostHui

62 KontponsHas paborta "B3aumHoe pacrnosioxeHue
MPSAMBIX U INIOCKOCTEHN B MPOCTpaHCTBE"
IToBTOpEHME: YrOa MEK Iy NPSIMBIMU Ha TUIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIHHOM TPEYTOJIbHUKE,
TE€OpeMa KOCUHYCOB

64 [loBTOpEHHE: YrOa MEKIY CKPEIUBAOILIUMHUCS
IIPSIMBIMU B IIPOCTPAHCTBE

65 I'eomMeTprueckre METOIbI BBIYMCICHUS YIIIa MEX Y
IIPSIMBIMUA B MHOTOTPaHHHMKaX

66 JIByrpansbiii yroj. CBOMCTBO JIMHENHBIX YIJIOB
JBYTPAHHOIO yIJla

67 [lepnenukynsapHsle miaockoctu. CBoiicTBa
B3aMMHO IIEPIECHIUKYISAPHBIX INIOCKOCTEN
[Ipu3Hak nepneHuKyIIpHOCTH MJIOCKOCTEN;

68 TEOpeMa O MPSAMON NEPECEUEHUS IBYX MIIOCKOCTEN

NECPpHUCHAUKYIIAPHBIX TpeTBeI\/’I INJIOCKOCTH
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69

[IpsimoyronpHbIN Napauienenunen; Kyo;
HU3MEPEHUS, CBOMCTBA IIPAMOYT OJIBHOTO
napajuielIenunena

70

Teopema 0 AuaroHanu NpAMOYroabHOTO
napajulesIenuIe1a v ClIeICTBUE U3 Heé

71

CrepeomeTpriecKue U MPUKIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX
U TUIOCKOCTH

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX JI0CKOCTEN Ha
CKPENTUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKTY
CKPEILMBAIOIIUMHUCS MPSIMBIMU B IPOCTHIX
CUTYaIUIX

74

PaccrosiHme OT TOUKH /10 TUIOCKOCTH, PACCTOSIHHE
OT IPSIMOM JI0 TIIIOCKOCTH

75

BrrunciieHue paccToIHUI MEX Ty
CKPEILMBAIOIIUMHUCS MPSIMBIMU C TIOMOIIIbIO
MEePIEeHIUKYIIPHOM MIIOCKOCTH

76

TpéxrpanHblid yroj, HEpaBeHCTBA s
TpexrpaHHbix yrioB. Teopema [Tudaropa, Teopembl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJia

77

DnemMeHTHI chepuuecKoil reOMEeTpHH:
reo/Ie3nYeCcKre JMHUU Ha 3emiie

78

KonTposnpHast padoTa "Yriibl U paccTossHUS"

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK U €T0
JJIEMEHTHI"
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IInpamua. Bunael nupamun. [IpaBunpnas

80 1
nupaMuaa

81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [IpssMoii mapajurenenunes, NpsMoyroabHbI 1
napajuiesienumnes, Kyo

83 Brinykiible MHOrOrpanHuku. Teopema Ditnepa 1

84 Brinykiibie MHOrOrpanHuku. Teopema Oitnepa. 1
[IpaBuibHBIE M TIOTYIPABUIIBHBIE MHOTOTPAHHUKH

85 KonTtponsnas pabora "MHuororpaHHuKT" 1

86 [TonsiTHe BEeKTOpa Ha IMIIOCKOCTH U B IPOCTPAHCTBE 1

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapannenenunena 1

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1

o1 Paznoxenue BexkTopa 1o 6asucy Tpéx BEKTOPOB, HE 1
JeKaIIMX B OJHOM MJIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1

93 Beruncnenue yria Mex 1y BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

95 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

96 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1

97 [Ipocreiimme 3anauu ¢ BEKTOpaMu 1

98 HToroas koHTpoJbHasA paboTa 1

99 HToroas koHTpoJbHAsA paboTa 1
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100 O0001IeHUE U CUCTEMATU3ALIUS 3HAHUN

101 O0001IeHUE U CUCTEMATU3ALIUS 3HAHUN
102 O0001IeHME U CUCTEMATU3ALIUS 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102
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11 KVIACC

KoaunuectBo yacos DJIEeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

1 [ToBTopenue Temsl "KoopauHars! BekTopa Ha 1

TJIOCKOCTH M B TIpOCTpaHCTBE"
5 [ToBTOpenue Temsl "CrasipHOE TPOU3BEICHNE 1

BEKTOPOB"
3 [ToBTOpeHune TeMbl "Bbruncienne yriia Mexmay 1

BEKTOPAMH B IIpOCTpaHCTBE"
4 [ToBTOpEeHue TemMBI "YpaBHEHNE TPSAMO, 1

MPOXOSIIEH Yepe3 1BE TOUKH"
5 VYpaBHEHHE ITIOCKOCTH, HOPMaJlb, YDaBHEHHE 1

IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IITIOCKOCTH, HOPMaJjlb, yPABHEHUE 1

IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1

IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IPOrpaMMUPOBAHUE
10 AHaIUTUYECKUE METObl pacy€Ta yria Mexay 1

MPSIMBIMU B MHOTOT'PaHHUKAX
1 AHanuTHYECKUE METO/IBI pacuéra yriia Mexmay 1

IIOCKOCTSAMU B MHOT'OT'paHHUKAX
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dopmylia pacCTOSIHUSA OT TOUKH JI0 TIJIOCKOCTHU B

12
KOOpJMHaTax

13 HaxoxpaeHue paccTosiHuil OT TOUKHU 10
IUIOCKOCTHU B KyOe

14 HaxoxnaeHnue paccTosiHui OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHOW UPAMMU/JIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTpPaHHUKHU

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIE0B

18 CeueHrsi MHOTOIPAaHHUKOB: CTaHAApTHBIE
IJIOCKOCTH, TMIepecedeHus MPsIMbIX U MI0CKOCTEN

19 [TapannenbHble IPsIMbIE U TNIOCKOCTH:
napajiesIbHble CeUeHUs

20 [TapannenbHble IpsMbIe U INIOCKOCTH: PacyéTr
OTHOLLIEHUN

91 [TapannenbHble MpsIMbIE U TNIOCKOCTH: YIJIbI
MEX]ly CKPELIUBAOILUMUCS NPSIMBIMU
[leprienAuKysApHbIE NPSIMBIE U IJIOCKOCTU:

99 CTaHJApTHBIE MAPbl NEPIEHIUKYIIPHBIX
IUIOCKOCTEH U MPSIMBIX, CHUMMETPUU
MHOTOI'PaHHUKOB

93 [leprienAMKyIsApHBIE IPSIMBbIE U MJIOCKOCTH:
TEOpEMa O TPEX MEPIEHANKYIAPAX

24 [lepnieHIuKyIspHBIE MIPSIMBIE U TUIOCKOCTH:

BBIYUCIICHUA JJIMH B MHOT'OT'paHHUKAX
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HOBTOpeHI/IeI rmiomaan MHOTOYT'OJIbHUKOB,

25 (dhopMyITBI IS TUTOIAEH, COOOpaskeHus IO I00us

26 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIbHUKOB,
(hopMyITBI IS TUTOIAICH, COOOpaskeHus TI0I00us

97 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIbHUKOB,
(hopMyITBI IS TUTOIAICH, COOOpaskeHus TI0I00us
[lnomanm ceyeHnii MHOTOrPaHHUKOB: TUIOIIAAN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
cooOpakeHus TI0100us
[lnomany ceyeHnii MHOTOrPaHHUKOB: TUIOMIAIN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
cooOpakeHHs TI0100us

30 KonTponbnas pabora "[loBTOopenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPaHHUKOB"

31 O06bEM Tema. O0BEM TPSAMOYTOJIBHOTO
napajuiefienuneaa

39 3amauu 00 yaBoeHUH Kyba, 0 KBaapaType Kyoa; o
TPUCEKINH yTiia

33 CrepeoMeTpHuecKue 3a/1a4ui, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBLHOTO MapajuieNenunea

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIYUCICHUEM
00BEMa MPSAMOYTOJIBHOTO MapaljieNenumneaa

35 OO0BEM TPSIMOIA TPU3MBI

36 CrepeoMeTpHUecKUe 3a/1a4i, CBS3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB IPSIMON TIPU3MBI

37 [Ipuknanueie 3ana4n, CBsI3aHHBIE C 00BEMOM

MPSAMOM IIPU3MBI
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Brruucienue 00bEMOB TEN ¢ HOMOILBIO

38 onpenenénHoro uarerpana. O0bEM HaKIIOHHON
MIPU3MBI

39 Brruncnenue 00bEMOB TN ¢ TOMOIIHIO
onpenenéHHoro uuterpaiga. O0bEM MUpaMu/Ibl

40 dopmyna 00bpéMa upamuael. OTHOIIEHHE
00BeMOB NHUpaMu ¢ OOLIUM YTIIOM

41 ®opmyna 06béma nupamuabl. OTHOIIEHKE
00BEMOB MHUpaMuU ¢ OOLIUM YTIIOM

4 CrepeoMeTpHYeCKHe 3a]Ia4H, CBSI3aHHBIC C
00bEMaMu HAKIIOHHOM MPU3MBI

43 CrepeoMeTpHYeCKHe 3a]Ia4H, CBSI3aHHBIC C
o0bEMaMu MHpaMUIbI

m [Tpuknagasie 3agaun mo Teme "OObEMBI TEN",
CBsI3aHHbBIE C 00bEMOM HAKIIOHHOW MPU3MBI

45 [Tpuknagasie 3agaun mo Teme "OObEMBI TEN",
CBsI3aHHbBIE C 00BEMOM MHUPAMUJIBI

46 [Ipumenenne 06bEMOB. Briuncienue paccTosiHusS
JI0 TIJIOCKOCTHU

47 Kontponbhas padota "O0bEM MHOTOTpaHHHUKA"

48 Hunuaapudeckas MoBepXHOCTh, 00pa3yrolne
UWIMHAPUYECKON TOBEPXHOCTH

49 Hununap. Ipsamoit kpyrosoi nuunuuap. [lnomans
MOBEPXHOCTHU IIUIMH]IPA

50 KoHunueckas HoBepXHOCTh, 00pa3yroIue
KOHHUYECKOM moBepxHocTu. KoHyc

51 Ceuenne KOHyca MIOCKOCTHIO, MAPATIIETEHOM
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IIJIOCKOCTH OCHOBAaHU

Yceuénnslii konyc. M300paxeHne KOHyCOB U

52 YCCUYEHHBIX KOHYCOB
53 [Tnomanas 60KOBOIM MOBEPXHOCTH M ITOJTHON
MMOBEPXHOCTH KOHYCa
54 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTpHueCcKHe 3a/1a9i Ha TOKA3aTeIbCTBO
55 U BbIUKCJIEHHE, TOCTPOCHUEM CEUEHUN
IWIAHJIPa, KOHYyCca
CrepeomeTpruecKHe 3a/1aui Ha TOKAa3aTeIbCTBO
56 Y BBIYHCJICHHE, TOCTPOCHUEM CEUCHUI
IWIAHJIPa, KOHYyCca
57 [Ipuknagabie 33291, CBI3aHHBIC C ITWIHHIPOM
58 [Ipuknagaeie 33291, CBI3aHHBIC C ITUIHHIPOM
59 Cdepa u map
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.
60 Kacanwue mapa u cepsl mmockoctero. Bua u
n300pakeHHE 1Iapa
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.
61 Kacanwue mapa u cepsl mmockoctsro. Bua u
n300paxkeHue mapa
62 VYpasuenue chepsl. [Inomans chepsr u e€ yacret
63 Cummetpus cdepsl 1 mapa
CrepeoMeTpHrueckre 3a/1a4i Ha JOKa3aTeIbCTBO
64 Y BBIUMCJICHHE, CBA3AHHBIE CO CEepoit U mapom,

IIOCTPOCHUCM UX CEYEHMH MIOCKOCThIO
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CTepeOMCTpI/I‘-IeCKI/Ie 3aJa4d Ha J0Ka3aTCJIbCTBO

65 U BBIYHCIICHHE, CBSI3aHHBIE cO chepoit u mapom,
MMOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO

66 [Ipuknanaeie 3a1a4m, cBsI3aHHBIC CO chepoii n
apom
[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,

67 BBIYUCIICHUS] B OKPYKHOCTH, CTaHAAPTHBIE
noxoous

68 Paznuunble KOMOWHAIIMY TEJT BpaIllEHUs U
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena u MOBEPXHOCTH
BpaieHus"

70 3amaun o Teme "Tena U MOBEPXHOCTH
BpaieHus"

71 KonTtponbHas padoTa "Tena 1 mOBEpXHOCTH
BpaieHus"

7 O6beM mumuHApa. Teopema 06 00bEME TIPSIMOTO
UWIHHIpA

73 Brruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uHTerpaita. O0bpéM KoHyca

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH
KOHyca

75 CrepeoMeTpHUuecKUe 3a/1a4i, CBSI3aHHbIE C
BBIYHCIICHUEM 00bEMOB IIWIIMHPA, KOHYCA

76 [Ipuknanueie 3aaa4un mo Teme "OOBEMBI U
JIOIAI TTOBEpXHOCTEN Ten"

77 O06BéM mapa u mapoBoro cekropa. Teopema 06
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o0wvéme mapa. [Tnomane chepsl.
CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB TI1apa, MapoBOTO
CerMEHTa U IapOBOTO CEKTOPa

78

[Ipuknagueie 3agaun no teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa U IJIOMIAIBI0
chepnl. COOTHOIIIEHHS MEXTY TUTOMIAISIMU
TOBEPXHOCTEH U 00bEMaMU TIOI0OHBIX TEIl

79

[TonoOHbIe Tena B mpocTpaHcTBe. M3meHenne
o0wvéma npu nooduun. CrepeomeTpruyecKkue
3aJ1auM, CBSI3aHHBIE C BEIYUCICHHEM 00BEMOB TeT
U TUIONIAJIEN MTOBEPXHOCTEM

80

KonTtponbras padota "[1nomanyn moBepXHOCTH U
00BEMBI KPYTJIBIX TEN"

81

JIBmwxenust mpocTtpancTBa. OTOOpaKeHHUS.
JIBmwxeHus u paBeHCTBO (puryp. OOmue cBoiicTBa
IBIDKECHUN

82

Bupl n1BukeHMil: napaiebHbIi IEPEHOC,
LIEHTpaJIbHasi CHMMETPHS, 3epKaJIbHAS
CUMMETpPHS, IOBOPOT BOKPYT MPAMO

83

[IpeoOpazoBanus noxoous. [psimas u cepa
Ditnepa

84

FCOMCTpI/I‘IeCKI/Ie 3a/lauyd Ha MPUMCHCHUC
JABUIKCHUA

85

KonTtponrHas padota "Bekropsl B mpocTpaHcTse”

86

Ob6o6maromiee noBroperue 11 noHsATHi U
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucreMaTu3anus 3Hanuil: "lIlapannensHocTh
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MPSIMBIX U IJIOCKOCTEHN B IpocTpaHCcTBE"

87

Oo6o6maromiee moropenue 11 nmoHsTHit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucTeMaTu3anus 3HaHuii: "BekTropsl B
npocrpaHcrae”

88

Oo6o6maromee moBroperne 11 moHsTHil 1
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucTeMaru3anus 3HaHuii: "BekTopsl B
npocrpaHcTee”

89

O6o6mmaromiee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10-11 knaccos,
cucteMmarusanus 3HaHuii: "OobeM
MHOT'OrpaHHUKa"

90

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOrpaHHuKa"

91

O6o06matomiee moBropeHue 11 moHATHIA 1
MeToJI0B Kypca reometpun 10—11 xmaccos,
cucrteMarusanys 3Haguii: "Inonaan
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

92

O6o06matomee moBropeHue 11 MoHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3gaguii: "Ihnomaan
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Te"

93

Htoropas KOHTPOJIbHAasA pa60Ta

94

Htoropas KOHTPOJIbHAasA pa60Ta

95

[ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alIUs
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3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pasBuTHs CTEPEOMETPUM KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€
POJIb B pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €&
POJIb B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BuUTHS CTEPEOMETPUH KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €&
POJIb B Pa3BUTHHU COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METO/IMYECKOE OBECIIEYEHUME OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* Marematuka. ['eomerpus, 11 kinacc/ Mepzmsik A.I'., Homuposckuii J[.A., [1onsikos
B.M.; mnon penakimueir Ilogombckoro B.E., OOmectBo ¢ orpaHu4eHHOM
orBeTcTBeHHOCThIO M3nmarenbcknid 1neHTtp «BEHTAHA-TPA®»; AkuuonepHoe

O6H_ICCTBO ((I/I?)I[aTCJIBCTBO «HpOCBGIJ_IeHI/IC»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

e ['cometpust. 10-11 kmaccel: yue6. s obmeoOpaszoBar. Opranuzaiuii: 6a30BbIi
u npodunbublil ypouu / [JI.C. AtanacsiH, B.®. byry3os, C.b. Kagomues u nap.]. — 23-
e 3. — M.: [IpocBenienue.

e [loypounsie pazpaboTku no reomeTpur. 10 kmacc / coct. B.A. SIpoBenko. — M.:
BAKO.
o Iloypounsie pazpaboTku no reometpu. 11 xmacc / coct. B.A. SIpoBenko. — M.:
BAKO.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
* «Poccuiickas 31ekTpoHHas mKoia»: https://resh.edu.rul/.

* Yau.py: https://uchi.rul/.

 buonuoreka I{OK https://m.edsoo.ru.
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HNPUJIOKEHUE

®opmbl yueTa padoyeid NporpaMMbl BOCIIMTAHUA B pado4yeid mporpamMmme
10 MaTeMaTHKe.

PabGouass mporpamma Bocrnutanuss MOY «Cpennsas o6mieobpa3oBaTeabHas
mkona Ne3» peanusyeTcss B TOM UHKCJIE U Y€pe3 HCIOJIb30BAHUE BOCIHUTATEIBLHOTO
MOTEHIMAJIa YPOKOB MAaTeMaTUKU. OJTa padoTa OCYUIECTBISETCS B CIEAYIOLIUX
dbopmax:

o [ToOyxnenne oOyyaronmxcsi cooJt01aTh Ha YPOKe OOIIEIPUHATHIE HOPMBI
MOBEJCHUS, TpaBmwia OOLIEHUs CO CTApIIMMU (MEeIarorMYecCKUMH pPaOOTHUKAMU) H
CBepCTHUKaMHU  (0OydYaroluuMucs),  MNPUHLOUNBI  Y4eOHOW  AUCHUIUIMHBI U
caMOOpraHu3aluu.

o [IpuBneyenne BHUMAHUS OOYYAIONIUXCS K IIEHHOCTHOMY AacCHEKTy
U3y4aeMbIX Ha ypOKax MPEIMETOB, SIBIICHUN, COOBITUI Yepe3:

— oOparieHue BHUMaHHUS Ha Ouorpaduu y4eHBIX, CBS3aHHBIX C U3y4aeMbIMH B
JTAHHBII MOMEHT Te€MaMH, Ha TOT BKJAJ, KOTOPHIA OHM BHECIM B PAa3BUTHE HaIleh
CTpaHbl U MHUpa, Ha JIOCTOWHBIC TOJpaKaHUsI MPUMEPHI WX >KU3HU, HA MOTHUBBI UX
OCTYIIKOB.

o Hcnonb30BaHne BOCHUTATENBLHBIX BO3MOXKHOCTEH COJEpKaHUS yueOHOro
npeaMeta Juisi pOpMHUPOBaHUS Y 00YUAIOIIUXCA POCCUHUCKUX TPAAUIIMOHHBIX TyXOBHO-
HPABCTBEHHBIX M COLIMOKYJBTYPHBIX ILIEHHOCTEH uepe3 Moa00p COOTBETCTBYIOIIMX
3aj1a4 [l pelIeHus, MpoOJIEMHBIX CUTYallUi JJIs1 OOCYKJIEHUS B KJlacce

° NuunmupoBanne  OOCYXXJIEHWM,  BBICKa3bIBAHWW  CBOETO  MHCHWUS,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIICHHS K M3y9aeMbIM TEMaM.
° BxitoueHue B ypok UTpOBBIX MPOLENYP, KOTOPHIE TOMOTAIOT MOIEPKATh

MOTHUBAIIMIO OOYYArOMIMXCS K TMOJMYYCHUIO 3HAHWMA, HaJAKUBAHUIO TMO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIIEHUH B KJIacce, TOMOTal0T YCTAHOBJICHUIO JOOPOKENIaTeIbHON
aTMocdepsl BO Bpemst ypokKa.

o [IpumeHeHne Ha ypoke MHTEPAKTUBHBIX (OpM PabOTHI, CTUMYIUPYIOLTUX
MTO3HABATENIbHYI0 MOTHUBAIUIO 00YyYaIOLUXCsl.

o [Ipumenenne TpynmoBod paboOThl WM paboOThl B Tapax, KOTOpHIC
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAHIHON pabOThl U B3aUMOJICHCTBUIO C IPYTUMU
00yJaroIUMUCH.

o Beibop w wmcmonbp30BaHME HA YpPOKaxX METOJOB, METOJUK, TEXHOJOTHMA
(MeToasl (hOpMHUPOBAHUS CO3HAHUS JMYHOCTH: YOCSKICHHUE, pa3bsiCHEHUE, BHYIICHHE,
ATUYECKUE Oecellbl; METObl OPraHU3AlNU JIEATEIbHOCTH: MPUYUYEHUE K BBIITOJIHEHHUIO
TpeOOBaHMI; METOJbl KOHTPOJIS, CTUMYJIUPOBAHUSA W MOTHBALMU: MOOLIPEHHUE 3a
y4acTMe B OJUMIIMAJAX W MaTeMaTHYECKUX KOHKypcaX; METOJbl KOHTpPOJI,
CaMOKOHTpOJISl, CaMOOLICHKM B BOCIUTAaHWU) OKa3bIBAIOIIMX BOCIUTATEIHHOE
BO3JICMCTBHUE HA JINYHOCTH B COOTBETCTBUHU C LIETIBIO U 33/1a4aMU BOCIIUTAHUS.
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o WuunuupoBanue ¢ TMONJEP)KKAa  HMCCIEAOBATEIbCKON  AESITEIBbHOCTU
IIKOJIbHUKOB B (pOpME€ OpraHu3aldyd TPYNINOBBIX M WHAMBUAYAJIbHBIX MHUHU-
UCCIIEeIOBaHUH, BKIIFOUEHUE B YPOK PA3IMYHBIX UCCIEI0BATENIbCKUX 3aJaHUM, YTO JaeT
BO3MOXHOCTh OOy4YalomUMCsi MNPUOOPECTH HAaBBIKK CaMOCTOSTENIbHOTO PpEHICHHS
TEOPETUYECKOW MNPOOJEMBbl, TEHEPUPOBAHUS U OQPOPMIICHHUS COOCTBEHHBIX THIIOTE3,
YBOKHUTEIBHOTO OTHOIIEHHS K UYYy)XUM HUAesM, NyOJIMYHOTO  BBICTYILJICHUS,
apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKHU 3PEHMUS.

o VYcTaHOBIIEHHE — YB@XKHUTEIBHBIX, JIOBEPUTEIBHBIX, HE(POpPMaIbHBIX
OTHOIICHUA MEXIy Y4YUTEJIeM M YYCHHKaMH, CO3JaHHE Ha YpPOKaxX AMOILMOHAJIBHO-
KOM(DOPTHOM cpeibl.
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