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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00€CIEeYMBAET BO3MOKHOCTh U3yU€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'yMaHHUTApHOI'O LHMKJIA.
[lockonbKy  JIorMYecKOoe  MbIIUIeHUWEe,  (opMUpyeMoe  NpU  U3YUYEHUH
0Oy4YaromMUMHCS TMOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
NOCTPOECHHUM LETIOYKH JOTUYECKUX YTBEPKIACHUNU IPU PELIEHUH T'€OMETPHUECKUX
3aJa4, YMEHUE BBIIBUTAaTb U  OINPOBEPraTb TUIIOTE3Bl HETOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
du3nueckux 3aaay.

Lens ocBoeHUs mporpaMMmbl yueOHOro Kypca «I'eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CIHOCOOHOCTEH OOydYarommxcs Mpu
U3YYEHUH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHON obnactu «MaremaTuka u
uHpopMaTuKay  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oojee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBUM,
cnenupUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO Mpo¢heCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIMMY U yCUIIUBAIOLIUMH Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KyJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKHEHIINX MAaTEMaTUYECKUX MOJENAX, IMO3BOJSAIOIIMX OINHCHIBATh W HU3y4aTh
pa3HbIE SABJICHUS OKPYKAIOLIETO MUPa, 3HAHUE MOHATUIHOIO allapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMyn UM yMeHHE UX MPUMEHATb, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTaHJAPTHBIE CIIOCOOBI PELICHUS 3a1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YepPTekKaxX, MOJEISIX U B PEalbHOM
MUPE MHOTOIPDAHHMKM W TeJla BpallleHWs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJIEIIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTUYeCKUX Teopuid, (HOpMHUPOBAHHE MOHUMAHUS POJIM AKCHOMATHKU IPH
IIPOBEJICHUU PACCYXKICHHM;

(dopMupoBaHuEe yMEHUS BIAJETh METOAAMH JOKa3aTeNbCTB U AJTOPUTMOB
pElIeHUs,, YMEHUSI HUX IMPUMEHATh, MPOBOJAUTH JI0KA3ATEIIbHBIE PACCYXICHHUS B
XOJI€ pELIECHNs] CTEPEOMETPUUECKHUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKa3aTeIbCTB  IpHU



000CHOBaHUHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTHUBHBIX PACCYKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M TBOPYECKUX
CrOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEILHON aKTUBHOCTH, HUCCIIEIOBATEIBCKUX
YMEHUH, KPUTHIHOCTH MBIIUICHUS, HHTEpeca K N3yUYCHHUIO TeOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHONW T'€OMETPHHU:
YMEHHUSI paclo3HaBaTh TMPOSBICHUS TEOMETPUYCCKUX TIOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaIbHBIX JKU3HEHHBIX CUTYAlUSIX M MPU U3YYCHUH JPYTHUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATBHBIX CHTYallUd, WCCIICIOBAaHUS TOCTPOCHHBIX MOJIEICH,
UHTEPIIPETAIIUN TIOJTyYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBusitoTcsi:  «lIpsiMble M TIJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukmn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBE, «JIBIIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSITHSAMMWY), PEICBAHTHBIMH T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM Y4eOHOTO Kypca, a
dbopMHUpOoBaHUE  JIOTUYECKMX YMEHHMH  pachpefessieTcsi He TOJbKO IO
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOydenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil padoueit
IPOrpaMMBbl, pPACTPENEIEHHBIM MO ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOMPOCaM O0y4JaroIIuecs
oOpamiaiucb  HEOJHOKpPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECCKUMU MOHSATUSMH U HABBIKAMU TMTOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJI0/IeHNEM TPUHIIUIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUUECKHX MPEJCTaBICHUN 00YyYaIOUUXCsl, PACIIUPSISL U YIIIyOJiss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qans  guddepeHnnanuu  00ydeHHS,  TOCTPOCHHS
UHANBUAYAITbHBIX 00pa30BaTEeNbHBIX MpOrpamMM, oOecrneuuTs yriayOnéHHoe
U3y4YCHHE TeOMETPUN KaK COCTABIISIIONICH yueOHOro mpeamMera «MartemaTukay,

MOJITOTOBUTHh OOYYAIONIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMATHUKH C
yaétoM BbIOOpa Oyaymied mpodeccuu, obecriedunBasi MPEEMCTBEHHOCTh MEXKITY
o0uM 1 IpodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «l['eomerpus» Ha yIIIyOJIEHHOM YypOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO0).



COAEPXAHUE OBYUEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, mpsiMas, IIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnonoxeHue NOpsMBIX B MPOCTPAHCTBE: IEpPECEKaroIHecs,
napajulesibHble M CKpeluBalomuecss mnpsMble. [Ipu3Haku CKpeluBarOIINXcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TVIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B MPOCTPAHCTBE, MAaPALIEIbHOCTh TPEX MPSIMBIX, NapaJUICIbHOCTh MPSIMOM
u 1ockoctu. [lapannenbHoe M IEHTpalbHOE NPOEKTHUPOBAaHUE, H300pakKeHHE
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeIbHOrO NpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuieqbHON MPOEKIUHU. YTIbI C COHAINPaBICHHBIMU CTOPOHAMM, YTOJI
MEXI1y MpSAMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napajiebHbIX IJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpa’lp, MapajuieNenune,
MOCTPOCHHE CEUCHUH.

[lepnieHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MIPSIMBbIEC B
POCTPAHCTBE, MpPSIMbIE MapajuieJbHble U TEPHEHIUKYISIPHbIE K IJIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMOil

NEPIEHIUKYJIISIPHOM TUIOCKOCTH. OproroHanasHOe MPOEKTUPOBAHUE.
[lepnieHauKyIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
IockocTen. Teopema 0 TpEX NEPIEHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: yIroJl MEXAY IPSMOW U IUIOCKOCTBIO, JABYI'DAHHBIN
yIOJI, JINHEWHBIA YTOJl IBYTPAHHOTO yrija. TpEXTpaHHbBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOorpaHHoro yria. CBOICTBa IUIOCKHUX H
JBYTPAHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHMuKH

Buabel MHOrorpaHHukoB, pa3BEpTka MHOrorpansHuka. [lpusma: n-yrosbHas
npu3Ma, IpsMas ¥ HaKJIIOHHAs! TIPU3MBbI, OOKOBAsi W MOJIHASI IOBEPXHOCTh MPHU3MBI.
[Tapamnenenunen, nOPSAMOYIOJIBHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpancTBennas Tteopema Iludaropa. Ilupammma: n-yronapHas mnmpamuna,
npaBWiibHasE W yceu€HHas nupamunbl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHOM nupaMuiabl. [IpaBUIbHBIE MHOTOTPAHHUKM: MPABUJIBHAS NOpU3Ma U



[IpaBUWIbHAs IMpPAMUJA, IpaBWIbHAsA TPEYrojbHAas NHUPaMUIAa W IPABUIBHBIN
TeTpa’ap, KyO. IlpeacraBieHue O NpPaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajJp,
OOAEKadAp U UKOCAP.

Brluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMAaroHaiad, YTJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IIONIaJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSAMON HPHU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABWIBHONW MHUPAMMIIBI,
Teopema O IUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTpuss B NIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  IMPABWJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS IMPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOU
IAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBIL. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTaHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsATHEe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoOKEHHH BEKTOpa IO  TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAMoyrosbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXAYy KOOpAMHATaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalgpHOE IPOU3BEICHHE

BEKTOPOB.
11 KJIACC

TeJsia BpaleHnus

[MoHATHA: WHIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TOBEPXHOCTb, oOOpasyloliue TMoBepxHocTeld. Tema BpaiieHus:
IWIMH]IP, KOHYC, yCEUYE€HHBIH KOHyC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus] Ha TUIOCKOCTH. Pa3BépTka munuHapa U koHyca. CumMmerpusi cepsl u
mrapa.

O6béMm. OcHoBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00BEMe
NpsIMOYTOJIFHOTO TMapajuienienumnena u ciuenctsus w3 He€. OO0BEM mpsaMon u
HAKJIOHHOW TMPW3MBI, MIWJIWHApPA, THPaMUIbl U KoHyca. O0BEM I1apa U mapoBOro
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipw3ma, BhucaHHas B
WINHAP, OMHCAaHHAs OKojJo mnwuiauHApa. Ilepeceduenme cdepbr m mapa c
miockocThio. Kacanme mrapa u cdepsl mwiockocTeio. [loHsATHE MHOTOTpaHHUKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHHMK WIH TEJO
BpaICHUSI.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[Togobue B mnpocTtpancTBe. OTHOMIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpasoBanue momoOus, romorerus. Pemenue 3anay Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpallleHUs: CEUCHUS IIIIHHAPA
(mapanienbHO U TEPIEHIUKYJSIPHO OCH), CEUeHHMs KOHyca (mapasuiesibHbIe
OCHOBAaHUIO U TIPOXOJSILIME Yepe3 BEPIINHY), CEYSHHs 1apa, METObl MOCTPOEHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEeKyIIeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKTopaMu. BekTopHoe
yMHOKeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJauHat B npoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MPU PEHICHUU TEOMETPUYECKUX
3a/1ad.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHHWH. Buasl JBWXKEHWH: TapaulelbHBIA TEpPEeHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJbHAasT CUMMETPHUs, IMOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditniepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTr0oCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCHUHCKOro  OOIIecTBa,  MNPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), yMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIKCHUH B JPYrHMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYUBOTO Oy AyIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas SCTETUKY MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, pacCyXJIeHUH, BOCIIPUUMYHUBOCTH
K MaTEMaTUYECKUM acleKTaM Pa3juyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpEecax 3I0pOBOT0 U 0€30MacHOTr0 00pasa >KU3HH, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THTAaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, pEeryJsipHas ¢u3nueckas aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03J0POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BociMTaHKe:

TOTOBHOCTh K TPYIdy, OCO3HaHME IIEHHOCTH TPYIOJIIOOHs, HWHTEpeC K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymed mnpodeccud U peaau30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KyJbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTMUYECKUX MPOoOieM, OpUeHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JIs penieHus 3aaad B 00J1acTH
OKpY’)Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB U OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPYIKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAKTHUKU, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cgepbl YeIOBEHYECKOW ESITeIILHOCTH, ATAloB €&
Pa3BUTHUA W 3HAYMMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYyJbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEI0BATEIbCKYIO JICSATEIBbHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHUS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHATUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN3A,

BOCIPUHHUMATh,  (OPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHUSA:
yYTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOICHUAX U YTBEP)KICHUSX, MPEIJIaraTh KPUTEPHUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIOUEHUI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE€ ¥ OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIbL;

BbIOMpaTh cmoco® pemeHus y4eOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHMs, BbIOMpaTh Hauboyiee MNOAXOMAMUUA € YUYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoliIemy,
YCTaHABIMBATh UCKOMOE M JaHHOE, (OPMHPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 0ObEKTa, SIBICHMUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUsS,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTyYE€HHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPEIONIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHPOPMAIMIO PA3TUYHBIX BHJIOB U
dbopm npeacTaBICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WUTIOCTPUPOBATH TpadUUECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHMs IO XOJy peIIeHHs 3aJayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
npoOJieMBbl, pelIaeMoi 3aJadd, BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha IIOMCK
pEIlIeHUs, COMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSMH APYTUX YYaCTHUKOB
nyajaora, oOHapyKMBaTh Pa3IMYMe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyIHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
IIPOCKTAa, CaMOCTOSITCIIFHO BBIOMpaTh (OpMAT BBHICTYIUICHHS C Y4YETOM 3a1a4
MPE3EHTAIMN U OCOOCHHOCTEHN ayUTOPHUH.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIAH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JACHCTBUNM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TIpoliecca M pe3ylibTara pelieHus
MaTEeMaTHYECKOHN 3a71a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJlauH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEJU U YCIOBUSIM, OOBSCHITH TPUUUHBI
JOCTH)KEHUST WJIM HEJOCTHXKEHUSI pe3yJIbTaTOB ACSATEILHOCTH, HAXOIUTh OIIUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHUMATh M MCTOJ30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaJbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJay, NPUHUMATh IIeJIb COBMECTHOMU
NEeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThbcsa, OOCYXJAaTh MPOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpMBD» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThl W
KOOPJIMHUPOBATh CBOM JEUCTBUSA C JAPYTMMH 4YI€HaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca o0y4aronuiics HayIuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSTH AaKCUOMBI CTEPEOMETPHUM M CIIEJICTBUS U3 HHUX IPU PELICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIAMH B
IPOCTPAHCTBE: MEXKAY HIPSIMBIMU B MPOCTPAHCTBE, MEXKIY MNPSAMOA U
IJIOCKOCTHIO;

e cBOOOJHO ONEPUPOBATH MOHSITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (MpuU3Ma,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP Ha TUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPaHHUKOB  (MpuU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJI C MPUMEHEHHEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JOKa3aTeJbCTBO MATEMAaTHYECKHX OTHOIICHWH W
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1aY;

e W3BJICKaTh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HHPOPMAIMIO O
POCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TPENCTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAbHBIE CUTyallud, MPUMEHSATh W3YyUYECHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChopMyJIHPOBAHHOMN
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJENIN C MCIHOJIb30BAHHEM I€OMETPUUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAX0XK/I€HUEM F€OMETPUUECKUX BEIINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kinacca oOyyaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTyYECHHUS;

OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpALICHUS: [IIMHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHYC, cdepa W 1ap) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BPAIICHMUS;

KJaccu(UIUPOBATh B3AMMHOE PacoioKeHUe chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TENl BpAILEHUS,
reOMETPUYECKHUX TeJl C IPUMEHEHHEM HOopMYyT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOMIAASIMU MMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TNPE/CTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M HA BBIYMCIICHUE YIJIOB MEXKY MPSIMbIMU
U IUIOCKOCTSMH, BBIYMCIECHHUE PACCTOSIHUKA OT TOYKM [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHs] MHOTOTPAHHUKOB M TN BpAICHUS TPHU
NapajuieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs ILUIUHIpPA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLIMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHHUS CEYEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpudeckre (aKThl Uil PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHATh  TOJIYyYCHHbIE  3HAaHUS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3YUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B  IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CUTYallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXOXJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B ctepeomeTpuio 23 1
9 B3anMHOe pacnosioxkeHue IpsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX M TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH UKy ISIPHOCTD MPSAMBIX U o5
IJTOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl U paccTOSTHUS 16
6 MHororpaHHUKH 7
BexkTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111eHHEe U CUCTeMAaTHU3alUs 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanmuTHyeckas reoMeTpus 15 1
9 [ToBTOpEHwue, o6o6meH1iIe u 15 1
cUCTeMaTH3aIHsI 3HAHUI
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTU U OOBEMBI 9 1
KpYTJIBIX Tell
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606I.H€HI:I€ u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Maremaruka: anre6pa 1 Hayana MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ byty3os B.®., IIpaconos B.B. nmox penakiueit

CaJIOBHI/I‘ICI‘O BA, AKHI/IOHepHOG 06IJ_I€CTBO «3paTeabcTBO «HpOCBCHICHI/Ie»

METOANUYECKHUE MATEPHUAJIBI JIS1 YUYUTEJIA

I'eomerpus, Aunaktnueckue marepuansl, 10-11 kimacc, Cmupnosa .M., 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
NHTEPHET

https://resh.edu.ru



