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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBisieTcs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHETO
oOurero oopa3zoBaHusl, TaKk Kak 00eCeYMBAET BO3MOKHOCTh U3yUYE€HHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'yMAaHHUTAPHOIO IMKJIA.
[Tockonpky  JorMyeckoe  MbIIUIEHHE,  (opMmupyemMoe  Mpu  HU3yUYEHUH
00y4arolMMUCS MOHATUINHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
ITIOCTPOCHUH LIETIOYKHU JIOTHYECKUX YTBEPKICHUW NPU PELIEHUH T€OMETPUUECKUX
3a1a4, YMEHME BBIIBUIAaTb M  ONPOBEpPraTb THUIIOTE3bl HENOCPEACTBEHHO
UCIIOJB3YIOTCS IIPU PEIIEHUH 3a1ay €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH
¢duznyeckux 3aaad.

[lens ocBoeHust mporpaMMbl yueOHoro Kypca «I'eomeTpus» Ha yriayOiaeéHHOM
YpOBHE — pa3BUTHE WHIWBUIYATbHBIX CIOCOOHOCTEH OOyYarommxcsi TMpu
M3YYCHHH TE€OMETPUH, KaK COCTABJISAIONICH MpeaMeTHON obnactu «MaremaTuka u
uHpOpMaTUKa»  yepe3  0OecleyeHHWe  BO3MOXKHOCTH  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHeIM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul yCIEITHOTO MPO(hecCHOHATBEHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKH.

[TpuopureTHpIMM 33JayaMu Kypca TIE€OMETPUM Ha YINIyOJEHHOM YpOBHE,
PaCHIMPSAIOMIMMH M YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacmIMpeHue MpPeICTaBICHUS 0 TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBI U
(dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOLIUM MUPOM;

(GopMupOBaHHE IIPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJENAX, MO3BOJSAIOIMIMX OIMCHIBATHL M HM3y4aTh
pa3HbIE SBJICHUS OKPY’KAOLIEr0 MUPA, 3HAHUE NTOHATUWHOTO aIlliapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

dopMupoBaHue  yMEHUS ~ BIaJAE€Tb  OCHOBHBIMU  MOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
GopMyn M yMEHHE WX NPUMEHITb, YMEHHS [OKa3blBaThb TEOPEMBbl U HAXOJUTh
HECTaHJIapPTHBIE CTIOCOOBI PEIICHUs 3a/1a4;

(opMupOBaHHE YMEHUS paclo3HaBaTh Ha YEPTEKaAX, MOJEIAX U B PEATILHOM
MHpE MHOTOTPaHHUKM M Te€Ja BpAlICHUS, KOHCTPYUPOBAThb TI€OMETPUYECKHUE
MOJENH;

dbopMupoBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTUYECKUX TEOpHUM, (popMHpOBaHME NMOHUMAHUS POJIM AKCUOMATUKU IIPH
IIPOBEICHUHU PACCYKICHUN;

(opMHpOBaHHE yMEHUS BIAJETh METOJAMHU JO0Ka3aTEIbCTB U AJITOPUTMOB
peleHns, YMEHUsI UX IPUMEHATb, IPOBOJMTHL JOKA3aTEIbHBIE PACCYXICHUSA B
XO/Ie PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U PO aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCy>KJICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTYyaJbHBIX M  TBOPYECKHUX
CrOCOOHOCTEM 00yUaroImMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIBLCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PyHKIIMOHATLHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX KU3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEl U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, HUCCIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukn», «Tema Bpamenus», «BexkTtopel W  KoOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUU HA YIUIYOJIEHHOM ypOBHE OOyYEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KAaTeNIbHbIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMUYECKUX YMEHHMH  pacmpenensieTcs He  TOJbKO IO
coJiep>KaTesIbHbIM JIMHUSIM, HO U 110 rogam o0yuenusd. Coaep:kanue oOpa3oBaHMs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanpHoil padoueit
MPOrpaMMbl, paclpene’aéHHbIM IO TojaM OO0ydYeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIMIHAIIBHBIM BOMPOCaM 00yUaromuecs
oOpaliaJiucb  HEOJHOKpPATHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HABBIKAMU MOCJIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTI0/IEHUEM MPUHIINUIA TPEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUYECKUX MPEACTaBICHUN 00ydarouuxcsl, paclupss U yriayomuss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3garb ycinoBus s guddepeHuuanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTeNbHBIX IMporpamMMm, OOeCleyuTh yriayOnéHHoe
U3Y4YEHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro nmpeamera «MaTteMaTukay;

HOJIFOTOBUTH OOYYAlOMIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymied mnpodeccun, obecreynBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro kypca «l'eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 vaca (3 yaca B Henento), B 11 kiacce — 102
gaca (3 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCHMOMAaTHMYECKOM IOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEpPECEKAIOIIUEcs,
IapajulesibHble M CKpeluBaromuecss mnpsmele. [Ipu3Hakum CcKpenmumBarommxcs
npsamelX. [lapamieabHOCTh NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: MapajlIeIbHbIC
MPSIMBIE B IPOCTPAHCTBE, NAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MPAMON
u 1iockoctu. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paxKeHUe
¢uryp. OcCHOBHbIE CBOWCTBA MapaJJICNIBHOTO NPOEKTHUpoBaHUs. M300paxkeHue
¢buryp B napajuieJbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXKIy NPSMBIMH B IIpocTpaHcTBe. [lapainenbHOCTh MIIOCKOCTEN: MapajlieiabHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIesIbHbIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UTYpPHl Ha IUIOCKOCTU: TETpa’Jp, Napajuiesenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M IUIOCKOCTH: NEPNEHAUKYJIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAIIENbHBIE W NEPHNEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOH
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronanpHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  NEPHNEHIUMKYJSAPHOCTH  JIBYX
I10cKocTer. Teopema o TpEX MePHEHAUKYIApax.

VYribl B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U TUIOCKOCTBIO, JABYTPaHHBIN
YIOJI, JUHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOIOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopemMbl KOCHMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHU

Buasl MHOrorpaHHukKoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHas PU3MbI, OOKOBasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOPSAMOYTOJBHBIM  MapajuleJIENUIE]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTM Ha TOBEPXHOCTM MHOIOIpaHHMKA. Teopema Ouiepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronpHass mnupamuia,
npaBwibHas W yced€HHass nupamuabl. CpoiicTBa pébep M OOKOBBIX TI'paHeil
MpaBWIbHOW nupamubl. lIpaBuiibHbIE MHOTOIpAaHHUKH: INpaBWJIbHAS IpU3Ma U



IIpaBWJIbHAs IHPAaMHUIA, IPAaBUIbHAA TPEYroJibHAs IHpaMHUAAa W IPABUIIBHBIN
TeTpadap, KyO. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
JOACKAdIP U UKOCADIP.

BblunciieHre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, OuaroHaiu, YIJIBL.
[Inomans OOKOBOMI MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTU MPAMON MPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOW MPHU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOU MTUPAMU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJienuneaa, CUMMETPHS IPAaBWIBHBIX IPU3M, CHMMETPHUS IPABUIBHON
MTAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXEHHME BEKTOpa Ha
yucno. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpA HA YHCIIO.
ITonsaTue xoMIutaHapHble BEKTOpbI. [Ipu3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npocTtpancTBe. KoopauHaTtel Bektopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMHU TOYEK. YTOJI MexXIy BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalenus

[lonatus: UUIMHAPUYECKAs TMOBEPXHOCTh, KOHUYECKash TMOBEPXHOCTb,
chepudeckass TMOBEPXHOCTh, oOOpasylomue TMoBepxHocTe. Tema BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Tten
BpallleHUsI Ha TJIOCKOCTU. Pa3BépTka nunuHapa u konyca. Cummerpus chepbl u
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u cieactBus u3 He€. OObEM mpsMoil U
HAKJIOHHOW MPU3MBbl, HWJIUHJIpA, MUpaMHUIbl U KoHyca. O0OBEM IIapa U 1apoBOTO
CErMeHTa.

KoMOuHnanuu Ten BpalieHuss ¥ MHOrorpaHHUKOB. [Ipu3ma, BmucaHHas B
HWIMHAP, ONHMCAaHHAas oOKojo uuiuHapa. [lepeceyenne cdepsl U 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [IoHATHE MHOTrOrpaHHHKA,



OMMHMCAHHOTO OKOJO cdephl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WU TEJO
BpaICHUS.

[Inomans MOBEPXHOCTH IUJIMHIpA, KOHYyCa, IJIOmaab chepbl U €€ YyacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJECH MOBEPXHOCTEH
nogoOHeIX Quryp. IlpeoOpazoBanue momoOus, romMorTeTus. PemeHuwe 3amad Ha
MJIOCKOCTHU C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOIOTPAaHHUKOB U TEJI BPaIllCHUS: CEUSHUS LIHJIMHIPA
(mapaJyienbHO M TMEPIEHANKYISIPHO OCH), CEUEeHHS KOHyca (MapalieibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS Mapa, METObI MOCTPOCHUS
CEUYCHMI: METOJI CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTopbl U KOOPAUMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haja BEeKTOopaMu. BekTopHoe
yMHOXK€HHE BeKTOpoB. (CBoHcTBa BEKTOpHOro yMHOXeHusa. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Paznoxkenue BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPU PEIMICHUH TEeOMETPUUICCKUX
3ajay.

JBUKEeHHSI B IPOCTPAHCTBE

JBmwxenus mpocrpancTBa. OTtoOpakeHus. JIBMKEHUS M PaBEHCTBO QUTYP.
OO6mme cBoiicTBa JBWKEHWM. Buasl JBIKEHUH: NapaUleIbHbIA TEPEHOC,
IEHTPAJIIbHAsI CHMMETPHs, 3€pKajbHas CHUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BocMTaHKE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCUHCKOr0  OOIIecTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHH,
MpoLEeyp TPaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpuoOTH4YeCKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUIMCKOW MaTEMaTHUKH, IEHHOCTHOE OTHOUICHHE K
JIOCTHXKEHUAM POCCHUMCKUX MATEMATHUKOB U POCCUMCKON MaTEMaTUUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE JTHX JOCTIDKCHMA B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX LEHHOCTEH POCCUICKOIro Haponaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEACHUSI, CBSI3aHHOTO C MPAaKTUYECKUM
MIPUMEHEHUEM JOCTH)KECHUN HAyKU U JEATEIbHOCTBIO YYEHOr0, OCO3HAHHE
JUYHOTO BKJIaJia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKJICHUH, BOCIIPUUMYUBOCTh
K MaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

chOpMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTUYeCKUe 3HaHUS B
WHTEpecax 3/I0pOBOro U 0€30I11acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THTaHHUE, COATIAHCHUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, peryisipHas (u3nuecKasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOU €SI TEIHLHOCTHIO;

6) TpynoBoe BocnuTaHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTU TPYJAOIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TpodECCUOHANILHOW  JIEATENIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHUI0 U



caMOOOpa30BaHUI0 HA NPOTSHKEHUUM BCEW JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NTPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOM HaIPaBICHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pElIeHUs 3ajJad B 00JIacTH
OKPYXAaIUIEH CpeAbl, IUIAHUPOBAHHUE IIOCTYIIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKW W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTEeMaTUYECKOW HayKd Kak cCQepbl YeIOBEUECKOW NeATeTbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JJISI PA3BUTUS LMUBWIM3ALMUHU, OBJIAJACHUE SA3BIKOM
MAaTEMAaTUKH W MaTEMaTUYECKOM KyJIbTypOMl Kak CpEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC AeHCTBUSA

ba3oBrble 1oruyeckue aeficTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYILIECTBEHHBIE IMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATHUW, OTHOIICHHH MEXAYy TMOHATUIMH, (OPMYJIUPOBATH
OINpPEJIENICHMS] IOHATUNA, YCTAaHABIUBATh CYLIECTBEHHBIN NMPU3HAK KiIacCU(UKaIIH,
OCHOBaHWsI /7151 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAIHN3a;

BOCIIpUHUMATh,  (opMynupoBaTb U  NPeoOpPa3oBBIBATh  CYXKJICHHUS:
YTBEPUTEIbHbBIC U OTPUIATEIbHbIE, CIMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIC;

BBISIBJIAITH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONECHUSX W YTBEPKICHHSX, MPEAJiaraTh KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IIPOTUBOPEUN;

JleJlaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

ITPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBIOMpaTh CMoco0 pelieHus ydeOHOW 3agauu  (CpaBHHMBATh HECKOJIBKO
BAPUMAHTOB  pCIIEHHUS, BbIOMpaTh HamOoJee TONXONAMUNA C  Yy4EToM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBrblie ucciaenoBare/ibckue AeicTBUA:



MCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATENbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyIUpoBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiIeMy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHpPOBATH TMIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENTLHO (HOpMYyJIHpPOBaTh OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHUS, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpPOILlECCa, a TaKXKe BbIIBUIATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIISATH A€PUIIMTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIPOC U I pEUICHUS 3a]1a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pazlMyHBIX (opmax,
WLTIOCTPUPOBATh TpaUUuECcKH;

OLICHUBATH HAJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEIBLHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS

Oowmenne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXJACHUS B COOTBETCTBUH C YCIOBHUSIMU U
HeNsIMU  OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M INHUCBMEHHBIX TEKCTAX, IaBaTh IOSCHEHMS [0 XOAYy PEUICHUs 3aJayH,
KOMMEHTHPOBATH ITOJyYEHHBIN pE3yJIbTarT;

B X0/ 00CYXJIE€HHUS 3a/1aBaTh BOMNPOCHI MO CYLIECTBY OOCYKIAE€MOU TEMBI,
npo0JsieMbl, peulaeMod 3aJayd, BbICKA3bIBaTh WJEH, HAalleJIEHHbIE HA IIOUCK
pElIEHNs, COIOCTABIIATh CBOM CYXACHUS C CYXACHUSMH JPYIMX YYaCTHHUKOB
nuanora, oOHapy>XUBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(bopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IIPECTABIIATh PE3YJIbTAThl PEIICHUs 3aa4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
MIPOEKTa, CaMOCTOATENbHO BbIOMpPAaTh (OpMaT BBICTYIUIEHHS C YYETOM 3ajad
MPE3EHTALN U OCOOEHHOCTEHN ay IUTOPHUH.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a/1a4H, BHIOUPATh CIIOCO0 PEIICHHS C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  ITIO3HABATENHHON  pedieKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAIEThH
crnoco0aMu CaMONpPOBEPKH, CAMOKOHTPOJISI Mpollecca U pPe3ysibTaTra pelieHUs
MaTeMaTHUYECKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTBH KOPPEKTHBBI B JIESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TaHHBIX,
HaWJICHHBIX OIHMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa 1IN U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIDKCHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl TpW pemieHuH Yy4eOHbIX 3a/Jad, TMPUHUMATH 1e7b COBMECTHOM
NEeSATEeNBbHOCTH, TJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM pPaOOThI, paclpeneisTh
BUJIbI paboOT, JOrOBapuBaThCS, OOCYXAaTh MPOLECC U pe3yjabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHOBBIX GopMax paboThl (0OCYXaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJAWUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4Yi€HAMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJla B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konny 10 knacca oOyyaromuiicss HAy4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TOHATHSIMH CTEPEOMETPHUH TpHU
pEIICHUH 33724 U TTPOBEJACHUHN MATEMAaTHUYECKUX PACCYKICHUN;

e TPHUMCHITH AKCHOMBI CTEPCOMETPUU U CIICJICTBHUS U3 HHUX IPH PEIICHUU
TCOMETPUUCCKUX 3a]1aY;

e KJacCU(UIUPOBATH B3aHUMHOE PACIIOIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH TMOHATHUSMH, CBS3aHHBIMH C yIjaMud B
MPOCTPAHCTBE: MEXJy TMPSAMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMOH H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOTpAaHHUKAMH;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIbI MHOT'OIPAHHUKOB (IIpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaiesaenunesa, Kyo);

e Kjaccu(UUUpPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JJis
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBaTH MOHATHUAMH, CBS3aHHBIMU C  CEUCHHEM
MHOT'OTPaHHHUKOB IIJIOCKOCTBIO;

*  BBINOJHSATH napajjienbHOe, LHEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIIOCKOCTh, BBIMOJHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB PAa3JIMYHBIMU METOJIaMH, BBIIOJIHSITH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCIATH IUIOIIAJM  IOBEPXHOCTEH  MHOIOTPAaHHUKOB  (IIpU3Ma,
nupamMuia), T€OMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (hOopMyI;

e CBOOOJHO ONEPUPOBATH MOHITHSIMU: CHUMMETPHUSL B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IIOCKOCTh CHUMMETPUU
burypor;

e CBOOOJHO OIEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMH BEKTOpamM U
KOOpJIMHATaM B MPOCTPAHCTBE;

 BBINOJHATH AEHCTBUS HAJl BEKTOPaMU;

e pemare 3aJa4d Ha JI0KA3aTEJbCTBO MATEMAaTUYECKHUX OTHOLICHHH U
HaxO0XXJICHUE TE€OMETPUYECKUX BEJIUYHMH, MPUMEHSS W3BECTHBIE METOJIbI
MpU PEIICHUH MAaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

e INPUMEHATh MPOCTEHIIME MPOrpaMMHBIE CpPEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKaTh, MPEOOpPa30BBIBATH W HWHTEPHPETUPOBATH HHGOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNPEACTABICHHYIO Ha
YepTekax U pUCYHKaXx;

e TIPUMEHATh MOJYYEHHbIE 3HAHWS Ha TMPAKTHKE: CpPaBHUBAaTh U
aHANIM3UPOBATh PEANbHBIE CUTYAllUH, MPUMEHATh M3yUYEHHbIE MOHSITHUS B
npolecce IOUCKA  PEHIeHUs MaTeMaTH4ecKu  C(OPMYIUPOBAHHOU
npo0JieMbl, MOJEINPOBaTh pealibHble CUTYallud Ha $3bIKE T'€OMETPUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJIENN C MCIOJIb30BAHUEM T'€OMETPHUUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, peliarh NPAKTUYECKUE 3a7aud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEINYHH;

e MMEThb MPEACTaBICHUS OO0 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu GyHIAAMEHTA PA3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOy4Jaromuiicst HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IMJIWHIPHUYECKOM,
KOHUYECKOH U c(hepudyecKoll MOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJIyYeHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIaMH BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapom;

pacmo3HaBaTh Telia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1Iap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAIllCHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PaCIiONOkKEHUE C(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpAILCHUA,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOWHALMSIMHU Tell
BpalieHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUcCaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaIICHMUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOMAIIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4aemble (QUTYPHI, BBIMOIHATH (BBIHOCHBIC) ILIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEpallii HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYUCICHHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A PU PELICHNH;
CBOOOJTHO ONEPHUPOBATH TMOHSTHUIMHU, CBSI3aHHBIMH C JBWKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKECHUM;

BBITIOHATh HM300paXKeHUsI MHOTOTPAHHUKOB M TEJI BpaIllEHUs TpU
MapaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHUS LUIMHIPA
(mapajuienbHO U NEPHEHIUKYIIIPHO OCH), CEUCHUsI KOHYca (MapaijiebHbIe
OCHOBAHMIO U MPOXOISALIME YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHHUS CEUEHUH: METOJ| CIEeIO0B, METO]
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEeH IMITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmliuX HECKOJBKO INAaroB pELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHHH U
Hax0XJICHUE TEOMETPUUECKUX BEIUYMUH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 33/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHUSA HA  MPAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLIEHUBATh PEAIbHBIE CUTyalluU, IPUMEHATh U3YYEHHBIE
MOHSATHUSA, TEOPEMBbI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUS
MaTreMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CUTYAllMd Ha SI3bIKE T'€OMETPHUHU, HUCCIEN0BATH IOCTPOCHHBIE
MOJENN C UCIOJIb30BAHUEM TE€OMETPUYECKUX TOHSATUH U TEOPEM,
ammaparta anreOpbl, pemiaTth MNPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXO0XJCHUEM F€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX OSTalax Pa3BUTHUS TEOMETPHUH Kak
COCTaBHOM YacTu GyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.
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MIPSIMBIC U TUTOCKOCTH:
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MHOT'OTPaHHUKAX

25

[ToBTOpenue: mwiomanu
MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOTACH,
COOOpaXKCHHSI ITOT00MS

26

[ToBTOpEeHMeE: MIomaan
MHOTOYTOJIbHUKOB,
(hopMyIIBI 171 TUTOIIACH,
COOOpaxKeHHsI MOT00MS

27

[ToBTOpEHHE: MUIOMIAN
MHOT'OYTOJIbHHKOB,
(bopMyJIBI IS TIONIACH,
CO00paxKeHHsI MOA00MS

28

IImomanu ceuennii
MHOTOTPaHHUKOB:
IIOIIA/IA TTOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpaKeHHS TIOT00MSI

29

IImomanu ceuennii
MHOTOTPAaHHUKOB:
TJTIOIIAX TOBEPXHOCTEN,
pa3pe3aHus Ha YacTH,
COOOpaKeHHS TIOTOOMSI




30

KonTponbhas pabota
"IToBTOpEeHuE:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOT'PaHHUKOB"

31

O05BéM Tenma. O0BeM
MIPSAMOYT'OJIBHOTO
napaJuiesieure a

32

3anaun 00 yaBOCHUU
Ky0a, 0 KBagparype Kyoa,
O TPUCEKLIUU yriia

33

Crepeomerpuueckue
3aJ1auu, CBSI3aHHBIE C
00BEMOM
[IPSAMOYT'OJIBHOTO
napaiesienumnena

34

[Ipuknagueie 3a1a9H,
CBsI3aHHBIE C
BBIUHCIICHHEM 00bEMa
MPSIMOYTOJILHOTO
napasuieNnenumnena

35

O0BEM TPSIMO TPU3MBI

36

CrepeomMeTrpuueckue
3aJ1a4uM, CBA3aHHbIE C
BBIYHCIICHHEM 00bEMOB
MPSAMOM TIPU3MBI

37

[Ipuknagneie 3amauu,
CBsI3aHHBIE C 00BEMOM
IPSAMOM IIPU3MBI




38

Brruncaenune 006EMOB
TEJ C IIOMOIIBIO
OIPEIEIIEHHOTO
unterpana. O0bpEmM
HaKJIOHHOH MPU3MBI

39

Brrunciaenue o06EMOB
TEJI C IIOMOIILI0
OIPEIEIIEHHOTO
unarerpana. O0pEmM
MTAPaAMUIBI

40

dopmyna o0bEMa
nupamuibl. OTHOLLIEHUE
00BEMOB IHPAMH]T C
00IIUM yTIIOM

41

dopmyna 00bEMa
nupaMuibl. OTHOLLIEHUE
00BEMOB MUPAMUJ C
O0IINM YTIIOM

42

Crepeomerpuueckue
3aJla4n, CBSI3aHHEIC C
00BEMaMH HAKJIIOHHOM
MIPU3MBbI

43

CrepeoMeTrpuueckue
3aJla4yM, CBA3AHHBIE C
00BEMaMH MUPaMUIbI

44

[TpuknagHele 3a1a4u 10O
Teme "OO0BEMEBI TEN",
CBsI3aHHBIE C 00BEMOM
HaKJIOHHOH MPU3MBI




45

[TpuknagHeie 3a1a4u 1Mo
Teme "OO0BEMEBI TEeN",
CBsI3aHHBIE C 00BEMOM
MTAPaAMU/IBI

46

[Tpumenenne 00BHEMOB.
Brruucnenue paccrosHus
J10 INIOCKOCTH

47

KonrponsHas pabora
"O06bEM MHOTOTpaHHUKA"

48

Hunuaapudeckas
MMOBEPXHOCTb,
oOpa3yromue
LWIAHAPUYECKON
MMOBEPXHOCTHU

49

Huwmuaap. [psmoit
KpyTOBOM LIUJIUHJIP.
[Tnomaap moBEpXHOCTH
WIHHIpA

50

Konnueckas
MMOBEPXHOCTb,
o0pa3syroine KOHHIeCKOu
noBepxHocTu. Konyc

51

Ceuenue koHyca
IJIOCKOCTHIO,
MapaieaIbHOMN MJIOCKOCTH
OCHOBaHUs

52

VY ceu€HHbI KOHYC.
N300pakeHre KOHYCOB U




YCEUEHHBIX KOHYCOB

53

[Tnomans 6oxoBOM
MMOBEPXHOCTHU U MMOJTHON
MMOBEPXHOCTH KOHYyCa

54

[Tnomanp 60koBOM
IOBEPXHOCTHU U IOJHOM
IMOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue
3a/1a4u Ha
JI0KA3aTeJIbCTBO U
BBIUHCIICHUE,
IIOCTPOEHUEM CEUEHUN
LWIAHPA, KOHyCa

56

CrepeomeTrpuueckue
3a/1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYHUCIICHHE,
IIOCTPOEHUEM CEUEHUN
LWIAHIPA, KOHyCa

57

[Ipuknagneie 3amayu,
CBSI3aHHBIC C IIMJIMHIPOM

58

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u
apa ¢ IJI0CKOCTBIO.
Kacanue mapa u cepsr
IJIOCKOCTRIO. Bug n




n300paxeHue mapa

61

[lepeceuenue chepsl u
I1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsr
MIOCKOCTRIO. Bua n
n3o0paxeHue mapa

62

YpaBHenue chepsl.
[Tnomane chepsr u e€
yacreu

63

Cummerpus chepsl 1
mapa

64

CrepeomeTpuyeckue
3aJ]auu Ha
JI0Ka3aTeNbCTBO U
BBIUMCIICHUE, CBA3aHHBIC
co cepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
IJIOCKOCTBIO

65

CrepeomeTpuyeckue
3aJauu Ha
JI0Ka3aTeNbCTBO U
BBIUMCIICHUE, CBA3aHHBIC
co cepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
TUIOCKOCTBIO

66

[Ipuxknagneie 3amayu,
CBsI3aHHBIE CO chepoit
apom

67

[ToBTOpEHwMeE:




OKPY’KHOCTb Ha
IJIOCKOCTH, BEIYMCIIEHUS
B OKPY)KHOCTH,
CTaHJapTHBIE TTOT00US

68

Pazanunbie koMOMHAIIMT
TeJ BpallCHUs 1
MHOTOTPaHHUKOB

69

3anaun no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3amaun o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

71

KontponbHas padota
"Tena u MOBEPXHOCTH
BpaiieHus"

72

O06bEM mMHIpA.
Teopema 06 06bEMe
MIPSIMOTO ITMJTHHJIPA

73

Brruncnenue 00pEMOB
TEJ C TOMOIIIBIO
OITPEIEIIEHHOTO
unrerpana. O0bEmM
KOHYyCa

74

[Tnomaau 60kOBOM 1
MOJHOM TOBEPXHOCTHU
KOHyca

75

Crepeomerpuueckue
3aJ]auu, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMOB




HWIAHPA, KOHyCa

76

[IpukiagHele 3aga4m 10
teme "OOBEMBI 1
IIJIOIIA M TOBEPXHOCTEN

Ten"

77

O06BEM mapa 1 11apoBOro
cexropa. Teopema 00
o0BEme mapa. [Tnomane
cepsl.
CrepeomeTpuueckue
3aJ1auu, CBSI3aHHBIC C
BBIYHCIICHHEM 00BbEMOB
1rapa, mapoBoro
CerMEHTa U MapOBOTO
CeKTopa

78

[Ipukiiaguele 3a1a4u 110
teme "O0bEMbI TEN",
CBSI3aHHBIE C 00BEMOM
mapa u TIoajIbio
cdepbl. CooTHOMEHUS
MEXTy TUTOIAITMHU
MMOBEPXHOCTEN U
00bEéMaMu TOTOOHBIX TEI

79

[TonoGHbIE TeNa B
MIPOCTPAHCTBE.
W3menenne o0bEMa ipu
oI00uH.
Crepeomerpuueckue
3aJ1auu, CBSI3aHHBIE C




BBIUKCIIEHHEM 00BEMOB
TeJ U IUIoIael
MOBEPXHOCTEN

80

KonrponsHas pabora
"[lnomanu moBepxHOCTH
1 00BEMBI KPYTIIBIX TET"

81

JIBU>KEHUs IPOCTPAHCTBA.
OTtoOpakeHusl.
JIBM>KEHUs U PaBEHCTBO
¢uryp. O0mume cBoicTBa
JIBIKCHUN

82

Bunwl nBukenuii:
MapaJuieabHbIN IEPEHOC,
LIEHTPAJIbHAsl CUMMETPUS,
3€pKaJibHasi CHMMETPHS,
IIOBOPOT BOKPYT NPSIMOM

83

[IpeobpazoBanus
nono6us. [psmas u
cdepa Ditnepa

84

['eomeTpuueckue 3amauu
Ha IpUMEHEHNE
IBIDKEHUS

85

KonTponbhas pabora
"BexTops! B
pocTpaHcTBe"

86

Ob6o06maromee
noBropenue 11 monsTuit
Y METOJIOB Kypca
reomerpun 1011




KJIACCOB, CHCTEMAaTH3aIUs
3HaHUM:
"[TapasienbHOCTH
MPSAMBIX U MJIOCKOCTEH B
npoctpaHctae"

87

O6o6maromee
noBropenue 11 nmonsaruit
¥ METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUs
3HaHuii: "BekTopsl B
npocTtpaHcTse"

88

Ob6o06marormee
noBTopenue 11 monsTuit
¥ METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATH3aIHs
3HaHuii: "BekTopsl B
npocTtpaHcTae"

89

Ob6o06maromee
noBTropenue 11 monsTuit
¥ METOJIOB Kypca
reomerpun 1011
KJIACCOB, CHCTEMAaTH3aIUs
3HaHuit: "O0beM
MHOTOTIpaHHUKA"

90

Ob6o06maromee
noBropenue 11 monsTuit
Y METOJIOB Kypca




reomerpun 10-11
KJIACCOB, CUCTEMATH3AIUs
3HaHui: "O0beM
MHOTOrpaHHUKa"

91

Ob6o06maromee
noBTopenue 11 monsTuit
1 METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
sgagui: "Thnomann
MMOBEPXHOCTH U 0OBEMBI
KpyTJjbiX Ten"

92

Ob6o06marormee
noBTopenue 11 monsTuit
1 METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
sgagui: "Thnomann
MMOBEPXHOCTH U 00BEMBI
KpYTJibiX Ten"

93

Hrtorosast KOHTpOJIbHAS
paborta

94

Hrorosast KOHTpOIbHAS
pabota

95

[ToBTOpeHnue, 060061IeHNE
M CUCTEMATHU3AIHS
3HAaHUU

96

Uctopus pa3sutus
CTEepEOMETPHUH KaK HAYKH




U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITHFOTEPHBIX
TEXHOJIOTHI

97

Hcropus passurns
CTEpPEOMETPUH KaK HAyK1
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
MHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus passurns
CTEpEOMETPHUH KaK HAyKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus passurus
CTEpPEOMETPUH KaK HAyKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Hcropus passurus
CTEPEOMETPUH KAK HAYKU
U €€ poJib B Pa3BUTUH




COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHIt

101

Hcropus passurns
CTEpEOMETPHUH KaK HAyKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus passurus
CTEpPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

102










