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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KaK O0OECIIEYMBAET BO3MOXHOCTb W3YYEHUS JUCLMIUIMH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU N'€OMETPUIECKUX 3a/1a4, YMEHHE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIIOCOOHOCTEN 00yUarOMXCcs IPU U3YUEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOAUMBIX I YCHENTHOTO Npo(heCCHOHAIBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeaCcTaBICHUsI 0 TEOMETPUU KaK YaCTU MUPOBOU KYyJBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY KaIOLIEro MUpa, 3HaHUE MOHITUITHOTO anmnapara 1no pasaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUi, (POPMUPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHus] CTePEeOMETPUUYECKUX 3aJad U 337a4 C MPAKTUYECKUM COJEPKaHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronuxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WMHTEPHPETALNUN [TOTYYEHHBIX PE3YIHTATOB.

OCHOBHBIMH COZAEPKATEIbHBIMU JUHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpenensercss He TOJbKO IO
coJlep KaTeNIbHbIM JIMHUSIM, HO M 10 rogam oOydeHus. Coaep:kaHnue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaiuch HEOAHOKPATHO. TO MO3BOJSET OPraHU30BaTh  OBJAJICHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00y4YaroIUXCsl, paclIupsis U yriayOsss
e€, 00pazys NpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTHKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [1apamuiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: ITapajuIe/IbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajyieqbHONM MPOEKUHH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yriael B NpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, BYTPaHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
NyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPaMH/Ia U IPaBUIIbHBIN TeTpasap, KyO. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMI, TEOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopamMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuiesenunena u ciaeActBus u3z He€. OObEM mpsMol u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHATHE MHOTOrpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momodbus, romoretus. Permnenue 3agau Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U POXOJIAILIME YEepE3 BEPIUIMHY), CEYEHUS 11apa, METOAbI IOCTPOECHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOIO yMHOXeHusA. IIpsmoyrosbpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTtel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OtoOpakeHus. [[BUKeHUS W PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO 00IIECTBA, IPECTABICHNE O MATEMATHYECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pa)kIaHCKOW UICHTUYHOCTH, YBaKEHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYIHMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUN HAYKH U JESTENbHOCThIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUHU IPAKTUUECKUX 3a/1a4y MaTeMaTUYeCKON HalpaBJIC€HHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHME MATEMAaTHUYEeCKUX 3HAHUU IS pelieHus 3agad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 00I1I€CTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMIPOC | TSI PEIICHUS 3a/1a4H,

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4yi, DKCIIEPUMEHTA, UCCIENOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUII U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEpUsM, CHOPMYITUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpAas  OCHOBaHUS IS
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYp HA INIOCKOCTb, BBIIIOJIHATH U300pakeHus puryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIAa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POPMYJT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JCUCTBUS HAJ| BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  IJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HAa NPAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (LUWIMHAP, KOHYC, cepa U Mmap) H
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIONIAISIMU MMOBEPXHOCTENH U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TeOMETPUYECKUE 3a/1a4X HA BEIYMCIICHUE YIJIOB MEKTY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JBUKCHUN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUs: CCUCHUS IUJIMHAPA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHMUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3adadd Ha JIOKa3aTeIbCTBO MATEMATHUYCCKUX OTHOIICHUU W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHEBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OIICHWBATh peajbHbIC CHUTYalldd, MPUMEHSATh H3yUYEHHBIC MOHSITHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TeopeM, armmapara aiareOphl, peniaTh
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3ieioB duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
Konrpoabnbsie IIpakTHyeckue
0/m | TeM NporpaMmbl Bcero pecypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 http://school-collection.edu.ru/
B
2 SAHMIO® paCTIOIOAREHIC 6 http://rtsh.edu.ru/subject/lesson/6133/concpect/272667/
HPSIMBIX B IPOCTPAHCTBE
[TapamienpHOCTE IPSAMBIX
3 U TUIOCKOCTEH B 8 1 http://rtsh.edu.ru/subject/lesson/6065/concpect/125650/
IIPOCTPAHCTBE
[lepnenuKyIpHOCTH
4 MPSIMBIX U INTIOCKOCTEN B 25 1 http://rtsh.edu.ru/subject/lesson/4724/concpect/20415
MIPOCTPAHCTBE
VYTl ¥ paccTosHUS 16 http://rtsh.edu.ru/subject/lesson/6127/concpect/221518/
MHororpanHuku 7 1 http://rtsh.edu.ru/subject/lesson6018/
Bekropsl B IpocTpaHCcTBE 12 http://rtsh.edu.ru/subject/lesson4 758/
IT .
8 OBTOPEHIC, o6o6meH1fe 1 5 http://rtsh.edu.ru/subject/lesson4754
cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB 102 5
1O TTPOTPAMME



http://school-collection.edu.ru/
http://rtsh.edu.ru/subject/lesson/6133/concpect/272667/
http://rtsh.edu.ru/subject/lesson/6065/concpect/125650/
http://rtsh.edu.ru/subject/lesson/4724/concpect/20415
http://rtsh.edu.ru/subject/lesson/6127/concpect/221518/
http://rtsh.edu.ru/subject/lesson6018/
http://rtsh.edu.ru/subject/lesson4758/
http://rtsh.edu.ru/subject/lesson4754

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Kontpoabnbie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 AHamuTHYECKass TEOMETPHS 15 http://www.openet.edu.ru/
I1 , 0000

2 OBTOPEHHE, 000 meHPUIe 1 15 1 http://www.openet.edu.ru/
cucreMarui3anuvs 3HaHUU

3 O6bEéM MHOTOTpaHHHKA 17 http://www.mathnet.spb.ru/
Tena BpameHus 24 http://www.mathnet.spb.ru/
I 618

5) HOTAL TIOBEPXHOCTIL 1 ODBEMET 9 1 http://www.mathnet.spb.ru/
KPYTJIBIX TEII

6 JBroKeHUs 5 http://www.mathnet.spb.ru/
IT , 0000

7 OBTOpEHHE, 0DO meHIiIe " 17 1 http://www.mathnet.spb.ru/
cucreMarui3anuvs 3HaHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



http://www.openet.edu.ru/
http://www.openet.edu.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
JJIeKTPOHHbIE
Ne Tema ypoka Ko.J- Buanl gesiTeJILHOCTH 11O IIHflJPOBBIe
n/m BO ¢popmupoBaHuI0 BocnurareabHblii Cpoku o0pa3oBaTe/ibHbIE
4acoB (pyHKIIHOHAIBHOM KOMIIOHEHT ypPOKa pecypcbl
rPaMOTHOCTH
[Tonnmanue
Bri6upats undopmariuio us3 N
MaTeMaTU4eCKOi
HUCTOYHUKOB PA3JINIHBIX THIIOB,
HayKH Kak cdepbl
OcHoBHbIE TpaBUiia H300paKeHUs AHAIIN3HPOBATH .
Ha PUCYHKE TIOCKOCTH ’ HEHOBEHECKOU
CUCTEeMAaTHU3UPOBATh U .
’ 1 p NeSTeTbHOCTH, 1 Henens [Tnardopma Uchi.ru
mapaJuiCJIbHbIX IMPAMbBIX HHTEPIIPETUPOBATH .
( ). CepemHB OTpeaKa b 9TanoB €€ pa3BUTHUA U
OTPE3KOB WH(OPMAIIHIO Pa3TMIHBIX
p - CeP p PMaIuio p 3HAYUMOCTHU TUIST
BUJIOB U (hOpM Ipe/ICcTaBICHHUS.
pa3BUTHUSA
BEISBISTE MaTeMaTHIeCKUE
UBUJIM3AIUH.
3aKOHOMEPHOCTH, B3aMMOCBSI3U
ITonsATHA CTEpEOMETPUH: TOUKA,
U IPOTHBOpeYHs B (pakTax, DCTETUKY
fpAMat, HHOCKOSTI” JTAHHBIX, HAOTIOJICHUSAX 1 MATEMATHUECKHX
npocTtpancTBO. OCHOBHBIE .
pocTp p . YTBEPIKICHHSIX, 3aKOHOMEpHOCTEHA, ) Mard Uchi.ru
npaBujIa U300paKeHUs Ha HEeJEeIst natdopma .
p p JIeN1aTh BBIBOJIBI C 0BGBEKTOB, 3a7aY, P
HCYHKE IJIOCKOCTH .
pucy ) HCIIOJIb30BAHUEM 3aKOHOB pelIenHii,
napauIeTbHBIX MPSIMbIX .
p p JIOTUKH, TETyKTUBHBIX 1 paccyKIeHHit
(OTpEe3KOB), CepPeIMHBI OTPE3Ka VHIyKTUBHBIX
[ToHATHSA: MepeceKaroIuecs YMO3aKIJIIOYEHUH,
MJIOCKOCTH, TEePeCeKarouecs 1 CaMOCTOATCIIEHO T'otoBHOCTS | Mnard Uchi.ru
HEeJENs natdopma .
NpAMAst 1 TI0CKOCT; dopmynnpoBats 0600mIeHNss 1 OCYIIECTBIIATH p
MIPOEKTHYIO u
MIOJIYIIPOCTPAHCTBO BBIBOJIBI 10 pE3YyJIbTaTaM p Y
m MPOBEAEHHOTO HAOIIOICHUS, HCCIICA0BATCIBCKYTO
OHSITHSL: TIEPECEKAIOIIHECS .
P 1  uccnenoBaHusl. ACATCIIBHOCTD 2 Henens [Tnatdopma Uchi.ru

IJIOCKOCTH, IEPECCKAOIMIUCCA




npsiMasi ¥ MII0CKOCTh;
MOJIyIPOCTPAHCTBO

MHororpanHuK#, H300paKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HECyIIECTBYIOIINX
00BEKTOB

AKCHOMBEI CTCPCOMCTPHHA U
IMEPBLIC CIICACTBHA U3 HUX

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCcyIeCTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUHN U
NepBbBIE CIEJCTBUS U3 HUX

10

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIECICTBUS U3 HUX.
CriocoOblI 3a1aHUs IPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE.
O0603Ha4eHus IPSMBIX U
IIJIOCKOCTEMN

N3o0paxeHne cedeHmit
MUPaMUJIbI, Ky0Oa U IPU3MBIL,
KOTOPBIE TTPOXOMSAT Yepe3 Ux
pe€o6pa. N3o0paxkenue

[TpuBOIUTE IpUMEPHI

pCajIbHBIX 06L6KTOB, BBISIBJIAATH
3aKOHOMCPHOCTH, B3aNMOCBA3HU

Y TIPOTUBOPEYHS B
HaOJIFOIEHUSIX U
YTBEPKJICHUSIX,

JIeNIaTh BBIBOJIBI C
HCTIOJIb30BAaHUEM 3aKOHOB
JIOTMKH, YMO3aKJIFOUEHUII 110
aHanoruu; Beioupars
UHPOPMALIHIO U3 UCTOYHUKOB
Pa3INYHBIX THIIOB,
aHaAJM3UPOBATh,
CHUCTEMaTH3UPOBaTh U
MHTEPIPETHPOBATH
MH(OPMALIMIO Pa3IMYHbIX
BUJIOB U popM

Pabota ¢ rpaduueckoit
uH(popManre,
WHTEPIPETHPOBATH

WHJIMBUYaJIbHO U B

rpynme.

OCTETUKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4,
pelIeHUH,
paccyXJ1eHHil.
ITonumanue
MaTeMaTH4YeCKOM
HayKH Kak cepsl
YEII0OBEYCCKOM
JIeITeIIbHOCTH,
JTAIOB €€ pa3BUTHUA
M 3HAUUMOCTH JJIS
pa3BuTHUs
IUBUIIA3AINH,
OBJIaJICHUE SI3BIKOM
MaTeMaTUKH U
MaTeMaTH4YECKOM
KYJbTYypOH KaK
CPEeICTBOM
TTO3HAHMS MUpA.

DcTeTHYECKOE
OTHOIIIEHUE K MUDY,
BKJTFOYAsT OCTETUKY
MATEMATHUYCCKUX

2 Henens

2 Henens

[Tnatdopma Uchi.ru

[Tnardopma Uchi.ru

3 Henmens

[Tnardopma Uchi.ru

3 Hemens

[Tnatdopma Uchi.ru

3 Henens

4 genens

[Tnatdopma Uchi.ru

[Tnatdopma Uchi.ru




MePECEUCHUS TTOJTYUSHHBIX
IJI0CKOCTeM. PackpammBanue
MOCTPOEHHBIX CEUECHUN Pa3HBIMU
LIBETaMU

11

12

N3o0paxkenue ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MTPOXOIST Yepe3 X
pé&opa. N3o0pakeHune
HIepeceUeHHMs MOJTyYCHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

N300pakeHue ceueHuit
NUpaMU/Ibl, KyOa U PU3MBI,
KOTOpPBIE IPOXOJAT Yepes3 Uux
pé6pa. N3obpaxenue
NEPECCUCHU MOJTYUCHHBIX
mockocrell. PackpammBanue
MOCTPOCHHBIX CEUYCHUH Pa3HBIMU
[[BETaMHU

13

N3o0pakeHune ceueHuit
MUpPaMUJIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 Ux
pEbpa. N3o0pakeHue
NEpPECEYEHUS MOTYUEHHBIX
mockocrei. PackpammvsBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

UH(POPMALIUIO PA3TUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS.
[TpuBOANTE IPUMEPHI
peabHBIX 00BEKTOB,
OTKCHIBATH CUTYAIlUU Ha S3bIKE
OJIHOW U3 IPEAMETHBIX
oOnacreil ¢ SBHBIM WK
HESIBHBIM HCIIOJIb30BaHHEM
A3bIKA JPYrOU NMPEeaMETHON
001aCTH, TOUCK HEJTOCTAIOLINX
JTAHHBIX, J1eJ1aTh OLEHOYHbIE
CYXK/ICHUSI, UCTIOIb30BATh
BOTIPOCHI KaK
UCCIIEI0BATEIbCKUI
MHCTPYMEHT [1O3HAHMUS.

3aKOHOMEPHOCTEH,
00BEKTOB, 3a1a4,
peLIeHUH,
paccyXIeHU,
BOCIPUHUMYHUBOCTD K
MaTeMaTU4YEeCKUM
acreKkTam
pPa3IUYHBIX BUJIOB
HCKYCCTBA.

DCTeTHYECKOe
OTHOILIIEHUE K MUDY,
BKJTFOYAsT ACTETUKY
MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a]1a4,
peleHu,
paccyXJIeHHH,
BOCIIPUUMYUBOCTD K
MaTeMaTH4YCCKUM
acIeKkTam
Pa3TUYHBIX BUJIOB
HCKYCCTBA.

4 uwenens | Ilmardopma Uchi.ru

4 Henens [Tnardopma Uchi.ru
http://www.neive.by.ru/

5 Henens
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Merton caenoB ajis MMOCTPOCHUA

Bribupats cioco0 pemeHus
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14 4yeOHOIl 3a/1a4u, CpaBHUBATh S Hezens
CCUCHHUU y Jlatu, ¢p
HECKOJIbKO BapHAHTOB
Meton ciie1oB Juist MOCTPOCHHS pelieHus, BEIOUparh http://www.neive.by.ru/
15 ceuyenuii. CBoiicTBa HepecequHﬁ Hauboee HO,HXO,Z[S{IHPII;'I, 5 HEACIIA
NPAMBIX U IJIOCKOCTEH IIPOTHO3UPOBATH BO3MOKHOE
Pa3BUTHUC IPOIICCCa, a TAKXKEC T'oTOBHOCTB
BBIIBUIaTh NPE/NONIOKEHUS O OCYLIECTBIATH
€ro pa3BUTHHU B HOBBIX MIPOEKTHYIO U
YCIIOBUSIX, BEIOMPATh HCCIIE0BATENbCKYIO
Mertox c1e10B [1st TOCTPOCHHS MH(POPMALMIO U3 MCTOYHUKOB | JEATENLHOCTD http://www.neive.by.ru/
16 ceyenuii. CBolCTBa nepeceyeHui Pa3JIMYHBIX TUIIOB, WHAUBUAYaAJIbHO U B 6 Henens
IPSIMBIX U IIJIOCKOCTEMN aHaJIM3UPOBATh, rpymiIe.
CHUCTEMAaTU3UPOBATH U
WHTEPIPETUPOBATH
MH(OPMALIMIO Pa3INYHBIX
BUJIOB
[TocTpoenue ceuennii B DcreTndeckoe
nupamuie, Kyoe 1mo TpéM TouKkam OTHOIIIEHUE K MHPY,
. ApryMeHTHpOBaTh CBOIO .
17 Ha péOpax. Co3/1aHne BEBIHOCHBIX BKJTFOYAsT ICTETUKY 6 Henens http://www.neive.by.ru
. MO3UIINIO, MHEHUE,
YEPTEKEU U 3aIUCh IIaroB MaTeMaTUYeCKUX
WHTEPIPETUPOBATH .
MOCTPOEHUS 3aKOHOMEPHOCTEH,
UH(OPMAIIHIO PA3ITHYHBIX
. 00BEKTOB, 3a/1a4,
IToctpoenue ceuenuii B BHAJOB, IPUBOAUTD TIPUMEPHI permenmii
. b
nupamuie, Kyoe mo TpéM Toukam peallbHBIX 00BEKTOB, pellaTh paceysKeHit
. 3 -
18 Ha pé6pax. Co31aHNe BEHIHOCHBIX 3aJ1a4M MPUKJIAJHOTO 6 Henmens [Tnatdopma Uchi.ru

YEpTEKEN U 3aIUCh 11aroB
IIOCTPOCHHUS

Xapakrepa

BOCHIPpUUMYUBOCTE K
MaTeMaTH4YCCKUM
aCIICKTaM
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IToctpoenue ceuenuii B
nupamue, Kyoe rno TpéM Toukam

Pa3INIHbIX BUAOB
HCKYCCTBA.

DCcTETUUECKOE

http://www.neive.by.ru/

19 Ha p&Opax. Co3aHre BEBIHOCHBIX OTHOIICHUC K MUPY, 7 yenens
yepTexel U 3amuch 11aroB BRIIFOYas SCTETHKY
OCTPOCHHS MaTeMaTHIeCKHIX
. 3aKOHOMEPHOCTEH,
IToctpoenue ceuenuii B
.. 00BEKTOB, 3aJ1a4, _
nupamuje, Kyoe mo Tpém Toukam pemeHii http://www.neive.by.ru/
20 Ha péopax. Co3aHre BEBIHOCHBIX . 7 Henens
. paccyxaeHHi,
YyepTeKel U 3aluch I1aroB
BOCIIPUUMYHUBOCTD K
MOCTPOCHHUS
MaTeMaTHYeCKUM
[IoBTOpEHME TUIAHUMETPUN:
e — P actiekTam http://www.neive.by.ru/
21 P ponopi CLIECHHE MPAKTUKO- DPa3IMYHBIX BUIOB 7 Henens
otpeskax. [lomobue OpUEHTUPOBAHHBIX 3a]a4, FICKYCCTBA.
TPEYTroJIbHUKOB CUTYallMOHHBIX 33/1a4, TIOUCK
HEJOCTAIONINX JaHHBIX, IleHHOCTHOE
MIPOTHO3UPOBATH BO3MOKHBIE OTHOIIICHUE K
[ToBTOpEHME TUIAHUMETPUH:
T M P BapHUaHTBI COOBITHS BBIOUPATh | JOCTHIKSHHSIM
eopeMa MeHnenas. Pacuetsl B . . i
P croco6 perenns yueGHoi poCCHHACKIX http://www.neive.by.ru/
22 CEYEHMSIX Ha BBIHOCHBIX 8 Henens
3a/1auu (CpaBHUBATh HECKOJIBKO = MaTeMaTHKOB U
yepTexax. Mcropust pa3BuTus o .
BAapHUAHTOB PCHICHUA, BLI6I/IpaTB pOocCcurCKOH
TUTAHUMETPHUH U CTEPEOMETPUU . .
Han0oJIee MOAXO AT ) MaTeMaTU4Ye€CKON
TTKOJIBI.
KonTtponpHas padora " AKCHOMBI
23 P P " 8 Henens
crepeomerpun. CedueHust
B3anmuOE pacmnonoxeHue mpsMbIX CuctemaTu3upoBaTh U [Ipencrasnenue o
24 B ITPOCTPAHCTBE. WHTEPIPETUPOBATH MaTeMaTHYeCKUX 8 Henens
CkpemuBaroiuecs npsiMble. uH(pOpMAIIHIO, OCHOBax
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[Ipu3Haku ckpemuBarOmMXCs
npsmbIx. [lapanienbHblie npsMele
B IIPOCTPAHCTBE

CaMOCTOSITENTEHO
dbopmynupoBaTh 0000IIICHHS
Y BBIBOJIBI 10 PE3yJIbTaTaM

POBEAEHHOTO HAOIOICHUS

(YHKIIMOHUPOBAHUS
Pa3IUIHBIX

CTPYKTYp

25

26

27

28

29

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSMOi
napasuleibHON JaHHOW MPSMOM,
MPOXOIAIICH Yyepe3 TOUKY
MPOCTPAHCTBA U HE JexKalleil Ha
JlaHHOU mpsimoii. JlemMma o
MEPECCUCHHUH MapauIeIbHBIX
MPSIMBIX TIJIOCKOCTHIO

[TapannenabHOCTh TPEX NPSIMBIX.
Teopema 0 TpEX MapalIeNIbHBIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS MTPSIMBIX

[TapannensHoe TPOEKTUPOBAHHUE.
OcHoOBHBIE CBOWCTBa
napajieNbHOro MPOSKTUPOBAHUS.
N306paxkenune pa3HbIX Guryp B
HapaJyIeIbHON MPOEKIINH

[lenTpanpHas mpoekuus. YTomi ¢
COHAIPABJICHHBIMA CTOPOHAMH.
VYros Mexay npsMbIMU

3aa4uM Ha JOKa3aTeNIbCTBO U
UCCIJIEJOBAHNE, CBA3AHHbIE C
PacIoI0XKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

BrmmoHATE 10Ka3aTeIhCTBA,
apryMeHTHPOBATH,
pacro3HaBath MPOSBICHUS
reOMETPUUECKUX TTOHSATHH,
00BEKTOB U 3aKOHOMEPHOCTEH
B PEaJIbHBIX )KU3HCHHBIX
CUTYaIHsIX U MIPH U3yYCHUH
JIPYTUX y9eOHBIX TPEIMETOB,
MOJICITUPOBAHHMSI PEaTTbHBIX
CHUTYAIHiA, BBITOTHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKHU
U3 PUCYHKOB IPOCTBIX
00BEMHBIX QUTYp: BUJ CBEPXY,
cOoky, cHu3y. BeiOupath
UHPOPMAIIHIO U3 UCTOYHUKOB
Pa3INYHBIX THIIOB

BrImonHATE TOKa3aTEIILCTBA,
apryMEeHTUPOBATh,
pacIo3HaBaTh MPOSBICHUS
F€OMETPUYECKUX TTOHSATHU,

VBaxkeHUd K
MPOLLIOMY U
HACTOALIEMY
MaTeMaTHKU

T'oToBHOCTH
OCYILIECTBISATh
MIPOEKTHYIO u
HCCIIEI0BATENBCKYIO
JIeATeJIbHOCTD
WHIWBUYaIbHO U B
rpymnme.

T'oToBHOCTH
OCYIIIECTBIISITh
MPOEKTHYIO u
HCCIIEI0BATENBCKY IO
JIeATeILHOCTD
WHIUBUyaTbHO U B
rpymnmne.

9 Henens

9 uenmens

9 Henens

10
Heelst

10
Henens

http://www.mathnet.spb.ru/

http://www.neive.by.ru/

http://www.neive.by.ru/

http://www.neive.by.ru/

http://www.neive.by.ru/
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00BEKTOB U 3aKOHOMEPHOCTEH
B peaJIbHBIX )KU3HEHHBIX
CUTYaIUsIX,

) ['oToBHOCTB
Ionsgarus: NnapauiC]IibHOCTb CHCTEMATU3UPOBATh U
. OCYILECTBIISITh
MPSIMOY U TUIOCKOCTH B UHTEPIIPETUPOBATH
MIPOEKTHYIO U
npoctpanctse. [IpuzHak HH(OPMALIHIO Pa3TUYHbBIX P Y http://www.mathnet.spb.ru/
. HCCIIE0BATEIbCKY IO 10
30 NapauIeIbHOCTU MPSIMOU U BUJIOB, J€JIaTh BHIBOJBI C
. JeSITeIbHOCTD Hezens
iockocT. CBolicTBa HCTIOJIb30BAaHUEM 3aKOHOB
. WHIUBUAYATHHO U B
napajeiIbHOCTH IPSIMOU U JIOTUKH, CaMOCTOATECIIbHO rpyne
[LIOCKOCTH dbopmynupoBath 006001IEHUS U ’
BBIBO/JIBI 110 pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOICHNUS,
WCCIICIOBAHMS.
Pemenne npaktuko-
OpUEHTUPOBAHHBIX 3a]1a4,
CUTYaIMOHHBIX 33134, TIOUCK I'oroBrOCTE
OCYIIECTBIISITh
['eomeTpuueckue 3aaun Ha HEJOCTAIONINX JAHHBIX, ym
MIPOEKTHYIO u
BBIUKCJICHHE U JOKAa3aTeNbCTRO, MIPOTHO3UPOBATH BO3MOYKHBIE
UCCIIeI0BATEIBCKYIO 11 :
31 CBSI3aHHBIE C NaPAJJIEIIBHOCTHIO BapHUaHTBl COOBITHS, [Tnarpopma Uchi.ru
. JeSTEIILHOCTD HeAens
MPSIMBIX U MJIOCKOCTEH B BBIOHpATh CIIOCO0 pelIeHHs
. WHIUBUAYATBHO U B
MIPOCTPAHCTBE y4eOHoOI 3a/1a4u (CpaBHUBATH
rpymme.
HECKOJIbKO BAPHAHTOB
pelieHus, BEIOuparhb
Han0oJIee MOIXOSTITII)
[TocTpoeHue cedeHus, BhITONHATE (BBIHOCHBIE) [IpakTuueckoe
MIPOXO/IAIIETO Yepe3 JaHHYIO TUTIOCKHE YePTEKH U3 PUCYHKOB =~ TIPUMEHEHHUE 11
32 MPSIMYIO Ha YepTeKE U MIPOCTBIX 00BEMHBIX (pHTYP, JOCTHKCHUH HAyKN
HEIest

MapajuieIbHOTO IPYTOW MPSIMOI.

Pacuét oTHOIIEHU

MIOCTPOEHUE PEATBbHBIX PUTYD,
NPUBOIUTH IIPUMEDPEI B

U IEATEIIbHOCTH
YUEHBIX,



http://www.mathnet.spb.ru/

[TapannensHas npoekuus,
PUMEHEHHUE JJI TOCTPOCHUS

peanbHOU KU3HU, pELIECHUE
IIPAKTUYECKUX U

HUCIIOJIB30BAaHHUEC
9THUX ,[[OCTI/I)KGHI/Iﬁ B

http://www.neive.by.ru/

11
33 cedyeHHi KyOa u 1 CUTYaIlMOHHBIX 33J1a4 JIPYTUX HayKax,
N Hezens
napauienenunena. CpoicTsa TEXHOJIOTHSIX,
napajuieJienune1a u Ipu3Mbl cdepax SIKOHOMUKH
[lapaiesbHbIC IIIOCKOCTH. http://www.neive.by.ru/
CucTeMaTH3UpOBaTh U 12
34 [Tpu3Haku napayieIbHOCTH IBYX 1
. UHTEPIPETHPOBATH Hezens
MJIOCKOCTEM
uHpOpMALIHIO,
Teopema 0 napamieIbHOCTH U
CaMOCTOATEIBHO YBaxeHus K
€MHCTBCHHOCTH TTIOCKOCTH . i
it ( , (hopMyTHPOBATE 0GOGIICHHS HpOMLIOMY i 12 http://www.neive.by.ru/
35 MPOXOJIAIICH Yepe3 TOUKyY, He 1
g M BBIBOJIBI 110 pE3yJibTaTaM HacTOAIIEMY HEOeIs
MPUHAICKAITYIO0 TaHHOU i
) IIPOBEIEHHOIO HAOIIOACHUS MaTEMaTHKH
IJIOCKOCTH U CIIEICTBUS U3 HEE
CaolicTBa napamieabHbIX
IUTOCKOCTEN: O MapaieIbHOCTH CucremarusupoBars 1 12 http://www.neive.by.ru/
36 MPSIMBIX TIEPECEUCHUs TTPU 1 unTepnpermpoBarh
HeAens
MNEPpECCUYCHNU ABYX MapaJlJICJIbHBIX HH(bOPMaHI/IIO, CaMOCTOSATEIBbHO
TUIOCKOCTEN TPETher (bopmympoBaTh 0000IIEHHS U YBaxeHUs K
CaolicTBa napamieabHbIX BBIBO/IBI, apTyMEHTHPOBATH MPOIIIOMY U
IUIOCKOCTEH: 00 OTpe3kax CBOIO TIO3UIINIO, MHEHHUE, HACTOSAIIEMY
11apauICIbHBIX NPAMBIX, WHTEPHPETUPOBATH MaTeMaTUKHU 13 http://www.mathnet.spb.ru/
37 3aKITIFOUEHHBIX MEXKTY 1 UH(OPMAIINIO PA3THYHBIX
HeAens
napajlICJIbHBIMHU IIOCKOCTAMH; O BHAOB, IPUBOJUTH ITPHUMEPLI
NePEeCeYCHUH MPSMOU C ABYMS peabHBIX 00BEKTOB.
napauIeTbHBIMA TIOCKOCTIMHU
http://www.mathnet.spb.ru/
38 [ToBTopenue: reopema [Mudaropa 1 Pemenue nmpaktuko- [IpakTrueckoe 13 P P
HAa TUIOCKOCTH OpUEHTUPOBAHHBIX 3a]1a4, MIPUMEHEHHE HeAens
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CUTYaIlMOHHBIX 33]1a4, IIOUCK
HENOCTAIOIUX JaHHBIX,

JOCTHKCHUM HAYKU
U JESATEIbHOCTH

MIPOTHO3UPOBATH BO3MOYKHbBIE YUEHBIX, )
. http://www.neive.by.ru/
39 [ToBTOpEeHUE: TPUTOHOMETPHUS BapHAHTHI COOBITHS, BEIOUPATH HCIIOJIB3OBAHME 13
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA croco0 perieHus yueoHou STHX JOCTHKCHMIL B~ HEAEIs
3aa4uu (CpaBHUBATh HECKOJIBKO JPYTHX HAyKax
2
BAPUAHTOB PEIICHUSL, BBIOUPATD | 1oy HOMOrHIX
9
Han0oJIee MOAXO SN ) cepax FKOHOMHUKH
Ceoiicrsa Kyba 1 Pemienne npaxktuko- 14 http://www.mathnet.spb.ru/
40 IPSIMOYTOJILHOTO OpUEHTUPOBAHHBIX 3a]1a4,
HE/es
napaiesenuneaa CUTYaIIMOHHBIX 33]1a4, IIOMCK
HE/IOCTAIOUINX JIaHHBIX,
B IIPOTHO3UPOBATH BO3MOYKHBIE
BIUMCIICHUE JUIMH OTPE3KOB B .
A p BapHUaHThl COOBITHS BHIOUPATD 14 http://www.mathnet.spb.ru/
4 KyOe 1 npAMOyToTLHOM croco0 perieHus yueOHon
Hesens
napaenenumnee IpaxTiraeckoe
3aa4uu (CpaBHHUBATH TpHUMeHeHNe
HECKOJIbKO BAPHAHTOB) JOCTHKEHHH HAYKH
[lepnieHAMKYIAPHOCTD MPSIMON 1 U NEATENBHOCTU
CucreMaTu3upoBarth u R http://www.mathnet.spb.ru/
wiockocTy. [IpusHak YUEHBIX, 14
42 . MHTEPIPETUPOBATH
OEPICHAUKYIISIPHOCTH MPAMOU U HMCIIOJIb30BAaHUEC HEACIIA
UHpOpMaLHIO, .
IUIOCKOCTH 9THUX JIOCTHXKEHUH B
I » CaMOCTOSITEITEHO
epIIEeHIUKYISIPHOCTD TPSIMOH | JPyTUX HAyKax
PHCHARKY AP p dbopmynupoBaTh 0000IIICHHS
riockocTH. [Ipu3nak 15 .
43 . M BBIBOJIBI 110 pe3yJIbTaTaM [Tnarpopma Uchi.ru
NEepIEHIUKYJIIPHOCTH MIPSIMOM 1 ) Hesens
MPOBEAEHHOTO HAOIIOICHUS
IUIOCKOCTH
VYBaxeHus K
Teopema o CylIeCTBOBAHUY U
. Bri6upate nnpopmanuio u3 [IPOILJIOMY U 15
44 €IMHCTBEHHOCTH MPSIMOiA,
N UCTOYHUKOB Pa3JIMYHBIX TUIIOB, = HACTOSILEMY Hesens
POXOALIEH Yepe3 TOUKY
AHAIM3UPOBATH, MaTeMaTHKU
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MIPOCTPAHCTBA U
NEPIEHIUKYISIPHOM K IITOCKOCTH

45

46

47

48

49

50

[IimockocTH U NepHeHIUKYIIAPHbIE
UM IPSIMBIE B MHOTOI'PaHHHUKAX

IInockoctu u NEPpNECHAUKYIISIPHBIC
UM IIPAMBIC B MHOI'OI'PAHHHUKAX

[lepneHauKyIsip U HAKJIOHHASA.
[locTpoeHune nepneHauKyIspa u3
TOYKHU Ha MPSMYIO

[lepneniuKymsip U HAKJIOHHAS.
[TocTpoeHue neprneHuKyIspa u3
TOYKH Ha MIPSIMYIO

Teopema o Tpéx
nepreHIuKyIspax (mpsmas u
oOpatHasi)

Teopema o Tpéx
nepreHIuKyIspax (npsmas u
oOpatHasi)

CUCTEeMATHU3UPOBATH U
UHTEPIPETHPOBATH
UHPOPMAIIUIO PA3TUIHBIX
BUJOB ¥ (POPM IIPEICTABICHHUS.
BEIsSBISTE MaTeMaTHYECKUE
3aKOHOMEPHOCTH, B3aUMOCBSI3H
U IPOTUBOpEYHs B (haKTax,
JAaHHBIX, HAOTFOACHUSX U
YTBEPKICHUSX, JEIaTh
BBIBOJIbI C HCIIOJIb30BAHUEM
3aKOHOB JIOTHKH, JI¢TyKTHBHBIX
Y WHyKTHBHBIX
YMO3aKJIIOUECHUH,
CaMOCTOSITEIILHO
dbopmynupoBath 00001IEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEAEHHOTO HAOIIOICHNUS,
uccinenosanus. [IpuBoanuThH
MPUMEPHI peallbHbIX 00BEKTOB,
BEISIBJISITH, BBITIOJHSATH
JI0Ka3aTeIbCTBA U
apryMEeHTHPOBATh
YTBEPKACHHUSI, pelliaTh 3a7aun
MIPAKTUIECKOTO XapaKkTepa.

BrImonHATE TOKa3aTEIILCTBRA,
apryMEHTHPOBATh,
pacno3HaBaTh NPOSIBICHUS
F€OMETPUYECKUX MTOHATUH,
00BEKTOB U 3aKOHOMEPHOCTEH
B pEAJIbHBIX KU3HEHHBIX

T'oToBHOCTH
OCYILIECTBIATH
MPOEKTHYIO n
HCCIIEIOBATENIBCKYIO
JIeATEILHOCTD
WHIUBUYaJIbHO U B
rpyIIe.

[IpakTueckoe
IIPUMEHEHHE
JOCTHKEHUHN HAYKU U
JEATEIIBHOCTH
Y4EHBIX,
HCIIOJIb30BAHUE ITUX
JIOCTH)KEHUN B
JIpyTrUX HayKax,
TEXHOJIOTHSX, chepax
9KOHOMMKH

VBaxxeHUs K
MPOIILIIOMY U
HaCTOSIIEMY
MaTeMaTHUKH

15
Hezens

16
HeeIIst

16
HeeIIst

16
HeJens

17
Henens

17
Henens
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CUTYAIHSIX
Yron Mmexay CKpemuBarIIMUC yatAx, 17
ol CucreMaTu3upoBarhb u I'oToBHOCTB
IPSIMBIMU Hezens
HHTEPIPETUPOBATH OCYLICCTBIIATD
uHpopmaruto, HIPOCKTHYIO n
ITouck neprneH ANKYISAPHBIX dopMymupoBaTh 06001IEHNS JCATEIbHOCTD 18 http://www.neive.by.ru/
52 NPSMBIX C TIOMOIIIBIO 1 BBIBOJIBI TIO Pe3y/IbTaTaM WHIUBUAYAIbHO U B Hexens
[EPHEHNKYJIAPHBIX TUIOCKOCTEN IpOBEEHHOrO Habmoenws. | PYHIC.
18 http://www.mathnet.spb.ru/
53 OpToroHaIBHOE IPOSKTUPOBAHHE IpakTuyeckoe
IPUMEHEHHE Henemt
TocTpoenue ceuenuii Ky6a, BEIMONMHATE (BBIHOCHBIE) JOCTHKEHUH HAYKH - ) -
. ttp://www.mathnet.spb.r
5 NPU3MBI, IPABIIILHOMN MTHPaMH/IBL IUIOCKHE YEPTEXKU U3 U IEeATEINBHOCTH 18 p eL.spo.ru
C OMOIIBIO OPTOrOHATBHOI PHCYHKOB IPOCTBIX Y4€HBIX, OCO3HAHHE  pojiong
HPOCKIIUH 00BEMHBIX GUTYD, JIMYHOTO BKJIA/A B
. MOCTPOCHHE PeaTbHbIX (HUT MOCTPOEHHE
[TocTpoenue ceuenuii kyoa, P p uryp 13
. BUJIBI CBEPXY, CHU3Y. COOKY. YCTOMUYHBOTO http://www.mathnet.spb.ru/
HPU3MBI, IPABUILHON MUPAMUIbI 19
55 . IIPUBOJUTH IPUMEPHI B Oyay1iero
C TIOMOUIBIO OPTOTOHATBHON . HeIest
peabHOM JKNU3HH, peIIeHHEe WCTIOJh30BaHUE
MIPOCKITUH .
MPAaKTUYECKHUX U 9THX JIOCTHKCHUHN B
CuMMmeTpus B IPOCTPAHCTBE
p poctp CUTYaIIMOHHBIX 33124 JpyTUX HayKax, 19
OTHOCHTEJIBHO IIJIOCKOCTH. .
56 - . TCXHOJIOTHUSX, [Tnarpopma Uchi.ru
JIOCKOCTH CUMMETpPHI B HEIest
P chepax SKOHOMHUKH 2
MHOTOTpaHHHKaX
CucremMaTu3upoBaTh U YBaxkeHus K
ITpyu3HaK nepreH Ky ISIpHOCTH http://www.mathnet.spb.ru/
. MHTEPIPETUPOBATH MIPOLIOMY U 19
57 MPsIMOM M MJIOCKOCTHU KaK
UHpOpMaLHIO, HaCTOSILEMY Hesens
CJIEZICTBHE CHMMETPHUHU
CaMOCTOSITEITEHO MaTeMaTHK!
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dbopMypoBaTh 00001IIEHUS
U BBIBOJIBI 10 PE3yJIbTaTaM
POBEAEHHOTO HAOIIOACHHSI

IMpaBusIbHBIC MHOTOTPAHHUKH. I[Mpaktryeckoe 20 http://www.neive.by.ru/
58 Pacuér paccTossHMI OT TOYKH 10 IIPUMEHEHHE -
IUTOCKOCTH JTOCTHKEHUH HAyKU
I[TpaBuUsIbHBIE MHOTOTPAHHUKH. TIpHBOIHTE IPHMEpEL HACATETBHOCTH 20 http://www.mathnet.spb.ru/
59 Pacuér paccTossHMI OT TOYKH 10 PEATBHBIX 0GBHEKTOB Y4CHBIX, OCO3HaHUE -
IOCKOCTH ’ JMYHOTO BKJIA/A B A
BBITIOJIHST YEPTEKH,
MOCTPOCHUE
Crioco0sl omycTHTh pelIeHUE IPAKTUYECKUX 13 )
) YCTOHYHBOTO 20 http://www.mathnet.spb.ru/
60 NEpHEeHNKYJIAPBL: CHMMETpPHUS, 3a/1a4, BEIOMPATh CII0co0 5
. ero
CABHUI TOYKH I10 IapaJlJICIbHOU pereHust yqeﬁHof/’I 3a/1a4u yAym HEacIs
. WCTIOJIh30BAHUE
IpAMOun (cpaBHUBATH HECKOJIBKO 5 SCTILKCHIL
TUX JIOCTH)KCHHI B
BapHaHTOB), http://
. :/lwww.mathnet.spb.ru/
61 CBur 10 HemapaieabHON APYTHX HayKax, 21 P P
IPSMOi, U3MEHEHUE PACCTOSHUN TEXHOJIOTHAX, HeIENs
cdepax IKOHOMUKH
KonTposbHast pabota "B3anmuoe 21 http://www.mathnet.spb.ru/
62 pacIoI0XKEeHUE NPSAMBIX U S
MJIOCKOCTEN B mpocTpaHcTBe"
[ToBTOpEHUE: YyroI MEXIY CHCTeMATH3HPOBATD H I'oToBHOCTB
IPSMBIMH Ha IIJIOCKOCTH, HHTEpPIPETHPOBATH OCYIICCTBIISATH 21 http://www.mathnet.spb.ru/
MIPOEKTHYIO U
63 TPUTOHOMETPHS B TIPOU3BOIHHOM HH(OPMAITHIO, CAMOCTOSTENHHO p y Heens
HCCIIEI0BATENBCKYIO
TPEYTOJIbHHKE, TCOpeMa dbopMynnpoBaTh 00001IEHUS U o
KOCHHYCOB JeSITeTbHOCTD
BBIBOJIBI TI0 pe3yJIbTaTaM
) WHAWBHIYaTbHO H B
TToBTOpeHHUe: yrom MexIy NPOBEACHHOIO HAOMIONEHHA. | | 27 http:/Awvww.neive.by.ru/
64 CKPEIIMBAIOIINUMUCS IPSIMBIMU B BBINOJHATH (BBIHOCHBIC) Hexens

IIPOCTPAHCTBE

IIJIOCKHUEC YCPTCIKU U3 PUCYHKOB
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FGOMeTpI/I‘-IeCKI/Ie METOOBI IIPOCThIX 00BEMHBIX q)HFYP, I'oToBHOCTB 29 http://www_math netlspb.ru/
65 BBIYMCIICHUS YIJIa MEXKIY MMOCTPOEHHUE PEATbHBIX QUTYp,  OCYIIECTBIIATH Hexens
MPsIMBIMU B MHOT'OI'paHHUKaX IIPUBOJUTH IIPUMEPEHI B HPOCKTHYIO U
peanbHOM KU3HU, PEUICHUE HCCIICNOBATCIIbCKY IO
JByrpanubiii yroj. CBOHCTBO MPAKTHHCCKHX 1 ACTIEIIBHOCT http:// thnet.spb.ru/
. JIwWww.matnnet.spo.ru
o CUTYaIlMOHHBIX 337124 WUHINBUN1yaJIbHO U B 22 p P
66 JUHEHHBIX YTJIOB JBYTPAHHOTO
rpymie. Henens
yria
IlepnienquKyJIIpHBIE ITIOCKOCTH. [IpakTrueckoe 93 http://www.mathnet.spb.ru/
67 CaoiicTBa B3aMMHO Brei6upats nHpopManuio u3 MIPUMEHCHHE
. . HeJes
NCPHCHAUKYJISIPHBIX IIJIOCKOCTCH UCTOYHHUKOB PA3JINIHBIX THUIIOB, JOCTH)KCHHM HAYKHU
[Tpu3Hak neprneHauKyISPHOCTH aHaJISHpOBATE, H ACATC/IBHOCTH
. . CHUCTEMaTU3UPOBATH U & .
IUIOCKOCTEH; TeOpeMa O IpsIMOi P YHCHBIX, OCOSHAHUC 93 http://www.neive.by.ru/
. WHTEPIPETUPOBATH
68 MePEeCeUCHMS IBYX IIIOCKOCTEH b PLPETHP JTUIHOTO BKIaaa B
. UH(}OpMAaIKIO pa3IuIHBIX HeJes
NEePIEHAUKYIISIPHBIX TPEThEU P P HTOCTPOCHHE
TJIOCKOCTH EIMOB 1 opM NpeCTaB/IeHN. YCTOMYUBOT'O
BISIBIISITh MAaTEMATUYECKHU
e ecKue Gyaymero
5 3aKOHOMEPHOCTH, B3aUMOCBSI3U
11psnOyTONBHEIH P ’ b HCTIOIb30BaHUE
: : Y IpOTUBOpEYHs B (haKTax . .
69 MU3MEPEHMs], CBOMCTBA JAaHHBIX, HAOTIOACHUAX 1
b , YTBEPXKACHUSIX, IENaTh APYTHX Haykax, HENeIA
IpmoyTOTLHOT® BBIBOJIBI C I/ICHO’J'IBSOBaHI/IeM TEXHOTOTHAX,
flapalieenmresa cdepax IKOHOMUKH
3aKOHOB JIOTHKH, JCTYKTUBHBIX
Y UHJYKTUBHBIX
Teopema 0 AuaroHanu YMOSAKIIFOYCHHH, YBaxeHus K hito-/f Ve by.ru/
MOCTOSITEJIbH ttp://www.nelve.py.ru
IPSIMOYTOJIBHOTO CaMOCTOATEIBHO MIPOLIOMY U 24 P y
70 GopmynupoBaTh 0600IIEHUS 1
napajuiejenunesa u cieJCTBUe us3 HaCTOSIIIEMY HeJens
N BBIBOJIBI 10 pe3yJIbTaTaM
Heé MaTeMaTHKU

MPOBEAEHHOTO HAOIIOICHUS,
uccienoBanus. [IpuBoauTth
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IPUMEPHI pealibHBIX 0OBEKTOB,
BBIABIIATD, BBIIIOJIHATH
JI0Ka3aTeNIbCTBA U
apryMeHTHUPOBaTh
YTBEPKJICHMs, pelIaTh 3a1a4u
IIPAKTUYECKOr0 XapaKkrepa.

71

72

73

74

75

CrepeomMeTpuueckue u
MIPUKIIATHBIC 33/1a4H, CBSI3aHHbBIC
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX U TJIOCKOCTH

[ToBTOpEHME: CKPEIUBAIOLIUECS
npsIMblE, TapajiebHbIe
IJIOCKOCTH B CTaHJApTHBIX
MHOTOTpaHHHUKaX

[Tapa mapanienbHbIX IIOCKOCTEN
Ha CKPELUBAOLINXCS MPSMBIX,
paccTosTHUE MEKITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

PaccrosiHue oT TOUKH 10
IUIOCKOCTH, PACCTOSTHUE OT
PSIMOM 10 TIJIOCKOCTH

Brruucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C

Pemenune npakTuko-
OpPUEHTHUPOBAHHbIX 33]1au,
CUTYallMOHHBIX 3aJ]ay, [IOMCK
HE/IOCTAIOUINX JIaHHBIX,
IPOTHO3UPOBATh BO3MOKHbBIE
BapUaHTHI COOBITHS BHIOMPATH
croco6 pernieHus yueoHou
3aJ1a4uM (CpaBHUBATh
HECKOJIbKO BApUAHTOB)

Pemenue npaxkTuko-
OpPUEHTHPOBAHHBIX 33/ad,
CUTYaIIMOHHBIX 33]1a4, IIOMCK
HE/IOCTAIOUINX JIaHHBIX,
MIPOTHO3UPOBATH BO3MOYKHBIE
BapHUaHThl COOBITHS BHIOUPATD
croco0 perieHus yueOHon
3aja4u (CpaBHUBATh
HECKOJIbKO BAPHAHTOB)

Opuenranus Ha
MIPUMCHCHHE
MaTeMaTUYECKHUX
3HAHUN IS
penieHus 3a1a4 B
obOnacTu
OKpYKaroleun
Cpenpl,

IIpakTueckoe
IIPUMEHEHHE
JIOCTUKEHUM HAYyKH
U JESITEIbHOCTH
YYEHBIX, OCO3HAHUE
JMYHOTO BKJIa/a B
MIOCTPOEHHE
YCTOWUYHBOIO
Oymy1iiero
HCIIOJIb30BaHNE
9TUX JOCTUKEHUM B
JIpYruX HayKax,
TEXHOJIOTHSIX,
chepax SKOHOMHUKH

o4 http://www.mathnet.spb.ru/

HeeIIst

24
Hezens

25
HeeIst

25

[Tnatdopma Uchi.ru
HeeIst

25
Heaels
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MIOMOUIBIO NIEPIIEHANUKYIJIIPHOM
IIJIOCKOCTH

Tpéxrpa"Hslil yroj, HEPaBEeHCTBA
JUIsl TPEXTPAaHHBIX yrioB. Teopema

76
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yTIia
DnemMeHTbI chepuuecKoit

77 TEOMETPHM: T€0JIE3UUECKUE JINHUU
Ha 3emiie

78 KonrtponbHas padora "Yrisl 1
paccrosiHus"

79 CucremaTuzanus 3HaHUN
"MHOrorpaHHyK 1 €ro 3JIeMeHTHI"

80 [Tupamuga. Buasl nupamu.
[IpaBunpHas nupamua

81 [Ipusma. IIpsamas u HakIOHHAs

IMPU3MBI. HpaBI/IJ'ILHaSI npusma

BbINOHATE (BBIHOCHBIE)
IJIOCKUE YEPTEXKH U3
PUCYHKOB ITPOCTBIX
00BEMHBIX GUTYP,
MOCTPOCHUE PEATbHBIX PUTYD,
BU/JIBI CBEPXY, CHU3Y. COOKY.
MPUBOAUTH IPUMEPHI B
peanbHOM KU3HU, PEILICHUE
MPAKTUYECKUX U
CHUTYallMOHHBIX 3a/ad4.
BbIABIATH U XapaKkTepu30BaTh
CYyILIECTBEHHbBIE ITPU3HAKU
MaTeMaTHYeCKUX O0BHEKTOB,
IOHATUH, OTHOLLIEHUN MEXIY
MOHATUAMH, (POPMYJIUPOBATH
onpeaeseHus MOHITUI

1

CucremMaTu3upoBarthb u
UHTEPIPETHPOBATH
UH(POPMALIUIO PA3TUYHBIX
BUJIOB U (hOpM Ipe/icTaBICHHUS.
BEISIBIIATE MaTeMaTHYeCKHE
3aKOHOMEPHOCTH, B3aMOCBSA3HU
U IPOTUBOpEYHs B aKTax,
JTAHHBIX, HAOTIOJICHUSX H

IlenHocTtHOE
OTHOLICHHUEC K

JOCTUXCHUAM
poccHiiCKIX 26 http://www.mathnet.spb.ru/
MaTEMAaTUKOB U HEACIIA
poccuiicKkon
MaTeMaTHUIECKOUI
HIKOJIBI.
OpueHranus Ha
IIPUMCHCHUC
MaATEMATHYCCKUX
SHanui A1 26 http://www.mathnet.spb.ru/
pEeIICHUA 3a/1a4 B HEaceIs
obmactu
OKpYKaroIein
cpensl
26
HEaceIs
27 http://www.mathnet.spb.ru/
HeJens
DCTETHIECKOR 27 http://www.neive.by.ru/
OTHOIIICHUEC K MUPY, HEeacels
BKJIIO4as 9CTCTUKY
MATEMATHICCKIX 27 http://www.mathnet.spb.ru/
SaKOHOMepHOCTCﬁ, HEacs
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[Ipssmoit napainenenunen,

82 MIPSIMOYTOJIbHBIN
napajuienenumnesn, Kkyo

83 BrInykiipie MHOTOTpaHHUKH.
Teopema Ditnepa
BrImykiieie MHOTOTpaHHUKH.

84 Teopema Diinepa. [IpaBuibHbIe U
MOJTYTIPABUIILHBIE MHOTOTPAHHUKHU

g5 KonrponsHas pabora
"MHororpaHHuku"

86 [ToHsTHE BEKTOPA Ha MJIOCKOCTU U
B IIPOCTPAHCTBE

87 CymMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [TpaBuio mapamienenumena

YTBEPKIACHUSX, JIETaTh
BBIBOJIbI C MCIIOJIb30BAHUEM
3aKOHOB JIOTHKH, J¢TyKTHBHBIX
Y WHyKTUBHBIX
YMO3aKJIFOUECHUH,
CaMOCTOSITEIILHO
dbopmyaupoBaTh 0000IIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEAEHHOTO HAOIIOICHNUS,
uccnenoBanus. [IpuBoanuTh
IPUMEPBI pealTbHBIX 00BEKTOB,
BBISIBJISITH, BBITIOJHSTH
JI0Ka3aTeIbCTBa U
apryMeHTHPOBATh
YTBEPIKICHHUSI, PelIaTh 3aauu
MIPAKTUYECKOTO XapaKTepa.

BriOupate undopmanuio u3
HCTOYHHKOB Pa3JIMUHBIX TUIIOB,
aHAJTM3UPOBATh,
CHCTEMaTH3UPOBATh U
UHTEPIPETHPOBATH
MH(POPMALIUIO PA3TUYHBIX
BUJIOB, CAMOCTOSITEIIHHO
dbopmynupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM
pOBEIEHHOTO HAOIIOACHUS,
HcciaenqoBanus. BeImonHaATE

00BEKTOB, 3a1a4,

http://www.neive.by.ru/

. 28
peuienui, ) S
paccyxaeHuu
28
HEeaces
IlenHocTtHOE
OTHOLICHHUEC K
JOCTUIKXCHUAM
POCCHUIMCKUX
MATEMATHKOB I 8 http://www.mathnet.spb.ru/
poccuiickon Heens
MaTeMaTU4eCKOM
IIKOJIBI.
29
HEACIIA
29 http://www.mathnet.spb.ru/
I'oToBHOCTB HeAens
E;};?;TCS;?;L 29 http://www.mathnet.spb.ru/
HCCIEA0BATCIILCKYIO HEeaceIs
OCATCIIBHOCTD
HETHBHIYATHHO H B 30 http://www.mathnet.spb.ru/
rpymme. HeJels
30 http://www.mathnet.spb.ru/

Heelst
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J0Ka3aTcJIbCTBa U

http://www.mathnet.spb.ru/

30
90 YMHOKEHHE BEKTOPA Ha YUCIIO apryMEHTHPOBAThH
HeIest
YTBEPXKICHHSI, pelaTh 3aauu
Paznoxenne BekTopa 1o 6asucy NPAaKTUYECKOTO XapaKkTepa. 31 http://www.mathnet.spb.ru/
91 TpPEX BEKTOPOB, HE JISKALIUX B
. HEZems
OJTHOM TUIOCKOCTH
31 http://www.mathnet.spb.ru/
92 CkansipHO€ NpOU3BEICHUE
HEIes
o3 Ly ——— 31 http://www.mathnet.spb.ru/
BEKTOpPaMH B IIPOCTPAHCTBE HeJIeIst
['oTroBHOCTB
. 32 i
94 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH OCYIICCTBIISATh - [Tnardopma Uchi.ru
HEIes
MIPOEKTHYIO U A
o . ) HCCITE/IOBATENBCKYTO 32 http://www.mathnet.spb.ru/
POCTCHIIIHNE 331K C BEKTOPaMH Pemenune npaktuko- JeSITebHOCTD Hezens
OpPUEHTHPOBAHHBIX 33/ad, WHIWBHIYaJIbHO U B
) CHTYAIHOHHBIX 33714, IOMCK | TPYIIIIE. 32 http://www.mathnet.spb.ru/
96 [Tpocreiimune 3aga4un ¢ BEKTOpaMu
HE/IOCTAIOUINX JIaHHBIX, Hesens
IPOTHO3UPOBATh BO3MOXKHBIE
http://www.mathnet.spb.ru/
. BapHUaHThl COOBITHS BHIOUPATh 33
97 IIpocreiime 3a1aun ¢ BEKTOpamMu b
crocob perieHus yaeoHou Hezens
3a7a9u (CpaBHUBATH .
Aan (cp http://www.neive.by.ru/
08 O06o01IeHre U cucTeMaTH3aIus HECKOJIbKO BAPHAHTOB) 33
3HAaHUM HeOens
99 O00011eHNE U CUCTEMATU3ALIS 33
3HAaHUH Heaens
34
100 Hrorosast koHTpOIBHAS paboTa

HeaeIst



http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/
http://www.neive.by.ru/

34

101 Hrorosast kKoHTpoJIbHAS paboTa 1
HeJeIs
102 O606LEIeHI/Ie U CHCTEMAaTHU3aIIUS 1 34
3HAHUI HeJIeIst
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KJIACC

JJIeKTPOHHbIE
Ne Koa- Buabl nesite 1bHOCTH 11O uudposbie
Tema ypoka . Cpoxu bp
n/m BO ¢popmupoBanuio BocnurareabHbIil o0pa3oBaTe/ibHbIE
4acoB (pyHKIIHOHAJIBHOM KOMIIOHEHT ypPOKa pecypcbl
rPaAaMOTHOCTH
[ToBTOopenue Temsl "KoopauHatel CucremaTu3upoBaTh U
1 BEKTOpA Ha IJIOCKOCTH U B 1 WHTEPIPETUPOBATH T'otorHOCTS
" OCYLLIECTBJIATh
IIPOCTPAHCTBE MH(OPMALIKIO Pa3IMYHbIX
MIPOEKTHYIO U
[ToBTOpenue Temsl "CkaisspHOe BUJIOB U (pOpM
2 . 1 HCCIIEA0BATENIBCKYIO
MIPEACTABIICHHUS], IOUCK
MIPOU3BENECHNUE BEKTOPOB P ) ETENEHOCTD
HEJOCTAOIINX JaHHBIX,
WHJIMBUIyaJIbHO U B
" MIPOTrHO3UPOBATH
IToBTOpenue Temsl ""Bpranciienne p p rpyme.
3 yriia MeX1y BEKTOpaMu B 1 BO3MOJXHBIC BAPpHUAHTLI
HpOCTpaHCTBe" COOBITUSA BBI6HpaTL croco0
penieHus: yueOHoM 3a1auun
IToBTOpEeHME TeMBbI "YpaBHEHHE CucremMaTu3npoBarb u
4 IPSIMOM, IPOXOSAIIEH Yepe3 IBe 1 MHTEPIPETUPOBATH T'orosnOCTS
" OCYILIECTBIIATh
TOYKH MH(OPMALIHIO Pa3IMYHbIX
IIPOEKTHYIO U
BUJIOB 1 (pOpM http://www.mathnet.spb.ru/
YpaBHEHME IIIOCKOCTH, HOPMAJIb, HCCIIEA0BATENIBbCKYIO
5 1 MIPEACTABIICHUS, TTIOUCK
YPaBHEHHE INIOCKOCTH B OTPE3Kax JeSITENIbHOCTD
HEJOCTAIOUINX JaHHbIX,
WH]JIMBUIyaJbHO U B
IIPOrHO3UPOBATh
rpynme.
6 VYpaBHEHME MIJIOCKOCTH, HOPMAJIb, 1 BO3MO>KHBIE BapHUaHTBI
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax COOBITHUS BBIOMpPATH CIIOCOO
peleHus yueOHoH 3a1a4uu
7 BekropHoe nponsBseneHue 1 Pemenue nmpakTuko- I'oroBHOCTB
8 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1 OPHEHTHPOBAHHBIX 3a1a4, OCYIIECTBIIATE http://www.neive.by.ru/

IPOTPaMMHUPOBaHUE

CUTYallMOHHBIX 3a/a4,

MIPOEKTHYIO U



http://www.mathnet.spb.ru/
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JIuHeitHbIe HepaBEHCTBA, TUHEUHOE

IIOMCK HEAOCTAIOIINX
JaHHBbIX, IIPOTHO3HUPOBATDH
BO3MOJKHBIC BAPHUAHTBL

HCCICA0BATCIILCKYHO
JCATCIIBHOCTD
WHANBHUAYAJIBHO U B

9 coObITHSI BBIOMpATH criocod | TPymIe.
POrpaMMHUPOBAHUE N
pelieHus yueOHo! 3a1aun
AHaJIMTUYECKHE METO/IbI pacyéTa Brei6upats nHGOpMaAIUio U3~ DCTETUYECKOE
10 yTiia MeKIy MPSMBIMA B HUCTOYHUKOB PA3INIHBIX OTHONICHHUE K MUPY,
MHOTOTpaHHHKaX TUIIOB, AaHAJIM3UPOBATh, BKJIIOYAsl ICTETUKY
CUCTEMAaTU3UPOBATh U MaTeMaTHYeCKHX
AHaIUTHYECKUE METOIBLI PacuéTa UHTEPIPETHPOBATH 3aKOHOMEPHOCTEH,
11 yIjia MeXAy IIOCKOCTSIMH B HH(}pOpMaIHIO pa3InYHbIX 00BEKTOB, 3a1a4,
MHOTOTPaHHHKAX BUJIOB, CAMOCTOSITEIIEHO pElICHHUHA,
dbopmynupoBaTh paccykJIeHU
0000111eHHS ¥ BBIBOJIBI IO http://www.neive.by.ru/
®dopmyna pacCTOSHHSI OT TOUKH J10 R DcTeTndeckoe
12 pe3ybTaTaM IMPOBEAEHHOTO
TUIOCKOCTH B KOOPJAWHATaX OTHOINICHUE K MUDY,
HaOII0IEeHUS,
o BKJTIIOUAsi ICTETUKY
HaxoxaeHne pacCTOSHUN OT TOYKA uccienoBanus. BeIMONHATH
13 MaTeMaTHYeCKHX
JI0 TIJIOCKOCTH B KyOe JI0Ka3aTeNnbCTBA U .
3aKOHOMEPHOCTEH,
. apryMEeHTHPOBATh
HaxoxaeHne pacCTOSHUH OT TOYKA 00BEKTOB, 337134,
B YTBEPKICHHUS, pEIIaTh _
14 JI0 TJIOCKOCTH B MPABUIIbHOM pernieHui,
3aJ]a4M MTPAKTUICCKOTO .
UpaMue ACCYKICHHM
PaMii xapakTepa paccysa
15 KonTtpomnpHas padora
"AHanutuueckas reomeTpus”
16 CeueHns MHOrOrpaHHHKOB! Pabota c rpaduueckoit l'otoBHOCTB
CTaHAAPTHBIC MHOTOT'PAHHUKN HH(I)OpMaHHCﬁ, OCYLIECTBIIATH
17 CeueHUsI MHOTOTPAHHHUKOB: METO/T HHTEPIPETUPOBATH IIPOEKTHYIO U
CIIESIOB WH(OPMAITHIO Pa3TMIHBIX HCCIIeIOBATEIIECKYIO
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Ceuenus MHOT'OI'PaHHHKOB:

BUJIOB U (hopM
npenacrasicHus. [IpuBoanuTh
IIPUMEPBI pealIbHBIX
00BEKTOB, OIKMCHIBATH

JeSTEIbHOCTh
WHIUBUAYaIbHO U B
rpynme.

18 CTaHJapTHbBIE TNIOCKOCTH, CUTYallUU Ha SI3bIKE OJJHOU U3
nepecedeHmsl MPSIMbIX U IIIOCKOCTEN MpeIMEeTHBIX o0nacTei
MCIIOJIb30BaTh BOMPOCHI KaKk
HCCIIEA0BATEIbCKUI
MHCTPYMEHT IO3HAHUS.
19 [TapannenbHble npsiMble U DcreTndeckoe
IUIOCKOCTH: MapajljiebHbIE CEUEHUS OTHOILIEHUE K MUPY,
Bri6upats undopmariuio us3 BKITIOYAs ICTETHKY . T
ttp://www.neive.by.ru
UCTOYHUKOB Pa3IMUHBIX MATEMATHICCKIX p y
20 [TapannensHbIie NpsIMBIE U THUIIOB, aHATH3MPOBATE, 3aKOHOMEPHOCTEH,
IIJIOCKOCTH: PacY€T OTHOLICHUHN CHCTCMATH3HPOBATL 1 00BEKTOB, 3a]1a4,
UHTEPIPETUPOBATH pelenuit,
MH(OPMALIHIO Pa3IMYHbIX paccysk/ieHuit
BUJIOB, CAMOCTOSITEIIBHO
[TapamienbHbIE IPSIMBIE U 6o
OpMYJINPOBATh 0000IEHUS
21 MJIOCKOCTH: YTJIbl MEXAY (opnyup . Hpaxrueckoe
Y BBIBOJBI 110 pe3yJIbTaTaM
CKPELIUBAIOIIMMUCS TPSIMbIMU H pesy TIpUMCHCHHC
POBEAEHHOTO HAOIIOACHUS, JOCTHXKEHU I HAYKH U
[lepnennukymnsipHbIE IPSMBIE U N
HCCIIeIOBaHNs. BRITTOMHATE NESATEIIbHOCTH YIEHBIX,
IUIOCKOCTH: CTaHJApTHBIE Maphbl
. JA0Ka3aTeJIbCTBA U OCO3HAHUE JTUYHOT O
22 NEePIEeHIUKYISPHBIX TUIOCKOCTEN 1
apryMeHTHpOBATh BKJIaJia B IOCTPOEHUE
MPSIMBIX, CHMMETPHH .
YTBEPKIACHHUS, pelIaTh YCTOWYHBOTO
MHOT'OTPAaHHUKOB
3aJ]a4M IPaKTUIECKOrO Oy ayIero
Ieprien MKy NApHBIE NIPSAMBIC 1 XapaKTepa. HCIIONB30BARTIE 3THE http://www.neive.by.ru/
23 TUIOCKOCTH: TE€OpEMa O TPeX

NEePHEHANKYIISIPAX

JOCTHKEHUH B IPyTUX
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[IepnieHauKyIIsIpHBIE IPSIMBIE U

HayKax, TCXHOJIOIuAX,

24 IJIOCKOCTH: BBIYUCIICHUS JUIMH B cdepax SIKOHOMUKH
MHOTOTpaHHHUKaX
[ToBTOpenue: miomanu BbINOHATE (BBIHOCHBIE)
25 MHOTOYTOJTbHUKOB, ()OPMYJIBI JISI MIJIOCKUE YEPTEKU U3
IUIOINAACH, COOOpaXKEeHUs OO0 PHCYHKOB IPOCTBIX
. 00BEMHBIX (pUr
[ToBTOpEHME: TIOIIAAN uryp, TpaxTueckoe
MOCTPOCHUE PEATbHBIX
26 MHOTOYTOJIEHUKOB, (hOPMYJIBI IS " |y p TIpHMEHEHHE
i UTYp, BUJIBI CBEPX .
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut Yp, . PXY. JOCTHXEHM HAYKH 1
: CHM3Y. COOKY. IPUBOJIUTH )
loBTopeHue: momam y y-1p . JEATEIIbHOCTH YUEHBIX,
IPUMEPHI B peabHON
27 MHOI'OYTOJIbHUKOB, (hOpMYJIbI JIs1 PUMCPBL B P OCO3HAHME JIMYHOLO
o KHU3HH, PELICHHUE
IoIaaen, cooopaxeHus noJo0us P BKJIaJ1a B [IOCTPOCHHE
. NPAKTUYECKHUX U .
[Tnomanu ceuenuit YCTOMYUBOTO .
. CUTYallMOHHBIX 3a/1a4. http://www.neive.by.ru/
MHOTOTPaHHHUKOB: TUIOIIAIN Oyay1iero
28 . BoisaBnaTs u
MOBEPXHOCTEH, pa3pe3aHus Ha HCIOJIb30BAHUE ITUX
XapaKkTepu30BaTh .
4acTH, COOOpakeHUs MoA00Us JOCTHKEHUH B IPyTUX
CyLIECTBEHHbIE PU3HAKU
5 HayKax, TEeXHOJIOTUSX,
" MaTeMaTHYeCKUX OOBEKTOB
IInomany cevennit . . " chepax IKOHOMHUKH
29 MHOT'OI'PaHHHUKOB: TUIOIIAH TIOHATHM, OTHOTLCHIH
MOBEPXHOCTEH, pa3pe3aHus Ha MEXKIY TOHATHAMM,
YacTH, COOOpaKeHUs 101001t (bopmymiposars
onpeaeseHus MOHITUI
KonTtponshas padora "[loBTopenue:
30 MHOTOTPAHHUKHU, CEUECHUS
MHOT'OIPAaHHUKOB"
31 O0BeM Tema. O0beM Pemmenne npakTuko- ['oTOBHOCTH
IPSAMOYTOJIBHOTO Mapajuiesenunesia OpPUEHTHPOBAHHBIX 33]1ad, OCYIIECTBIISATH
39 3amaum 00 yABOEHHH Ky0a, O CUTYaIIMOHHBIX 33]1ad, MPOEKTHYIO U
KBajipatype Ky0a; 0 TPHCEKIUH yIiia MOWCK HETOCTAOITIX HCCIIEI0BATEIBCKYTO
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CrepeoMeTrpuueckue 3aaauu,

JAHHBIX, IPOTHO3UPOBATH
BO3MOYKHBIC BAPHAHTBI
COOBITHS BBIOUPATh CIIOCOO
peleHus yaeOHOH 3a1a4n

33 CBSI3aHHBIE C 00BEMOM (cpaBHHBATh HECKOJIBKO
MPSIMOYTOJIBHOTO MapajuielieIuIie/1a BapHAHTOB)
[Ipukiaguelie 3a1a4n, CBsI3aHHbBIE C
34 BBIYHCIICHHEM 00BbEMa
PSIMOYTOJIBHOTO Tapajuiesienuieia
35 O0BEM TIPSIMON TPU3MBI Pemenue npakTuko-
CrepeomMeTpryeCcKUe 3a1a4u, OPUCHTUPOBAHHBIX 3a/a4,
36 CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB CUTYallMOHHBIX 3a/aY,
TIPSIMOii TIPH3MBI MTOMCK HEJIOCTAFOIINX
JIAHHBIX, IPOTHO3UPOBATH
BO3MO)KHBIE BapUAHTHI
37 IIpuxnagueie 3a1a4n, CBI3aHHBIE C COOBITHS BEIOMPATH CIIOCOO
00BEMOM TIPSIMOI TIPU3MBI pewenus yueOHoM 3a1auu
(cpaBHHBATH HECKOJIBKO
BapHaHTOB)
Pemenne npakTuko-
OpUEHTUPOBAHHBIX 3a]1a4,
CUTYallMOHHBIX 33/1a4,
Borancierne 066EMOB Te C MTOMCK HEIOCTAFOIINX
38 MTOMOIIIBIO OTIPEETEHHOTO JTAHHBIX, IPOTHO3UPOBATH

uHTerpaa. O6bEM HaKJIOHHOM
MIPU3MBI

BO3MOYKHBIE BAPHAHTHI
COOBITHSI BBIOMPAThH CIIOCOO
peleHus yueOHoH 3a1aun
(cpaBHHMBATh HECKOJIBKO
BapHaHTOB)

JeSTEIbHOCTh
WHIUBUAYaIbHO U B
rpynme.

[IpakTueckoe
IIPUMEHEHNE
JOCTH>)KCHUHN HAYKU U
JEATEIIBHOCTH YUEHBIX,
OCO3HAHHUE JIMYHOTO
BKJIJIa B IOCTPOCHUE
YCTOMUYHBOIO
Oyyuiero
HCII0JIb30BAHUE ITUX
JOCTH>KEHHM B IPYTHUX
HayKaX, TEXHOJIOT X,
cdepax IKOHOMUKH

DCTETUYECKOe
OTHOIICHHUE K MUPY,
BKJTFOYAsT ICTETUKY
MaTEMATHYCCKUX
3aKOHOMEPHOCTEN,
00BEKTOB, 3a/1a4,
peLIeHHH,
paccyXIaeHui

http://www.mathnet.spb.ru/

http://www.mathnet.spb.ru/
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Brruucnenue 00bEMOB TEI C

BbINoHATE (BBIHOCHBIE)

39 MOMOIIBIO ONIPEAETEHHOTO IJIOCKHE YePTEXKH U3
uHTerpana. O6bEM MUpaMuIbl PHUCYHKOB ITPOCTBIX
®opmyna 00bEMa MUPaAMHIBL. 00BEMHBIX (HTYP,
40 OTtHomeHne 00HEMOB TUPAMU]T C MOCTPOCHHC. _
OGLIIM YIIIOM CucreMaTu3upoBarh u http://www.neive.by.ru/
dopmyia 00bEMA IUPAMUIBL. MHTCPIPCTHPOBATH TpaxTuueckoe
41 OrHomenne 06bEMOB IIMPAMULL C undopmarmio, IIPUMCHCHHC
06HII/IM yIJIOM CaMOCTOATECIIBHO JIOCTUKEHUN HAYKU U
OpMYJIMPOBAThH eSTeIbHOCTH YYEHBIX .
Crepeomerpudeckue 3ana4u, boputymp A y ’ http://www.neive.by.ru/
R . 000011eHHs ¥ BBIBOJIBI 110 OCO3HaHHUE JIMYHOTO
42 CBS3aHHBIE ¢ 00BbEMAMU HAKIIOHHON N
pe3yjibTaTaM IMpOBEACHHOT'O BKJIaJla B IOCTPOCHUC
MIPU3MBI
HaOmoieHus. Pemenue YCTOMNYMBOTO
IIPaKTHUKO- 6y11ymer0
OPUEHTHPOBAHHBIX 3a/a4, HCIIOJIB30BAHUE ITUX
CUTYallMOHHBIX 3a/a4, JOCTH>KEHHM B IPYTHUX
43 CrepeomeTrpuueckue 3a1auu, TIOMCK He0CTAROIIHNX HayKax, TeXHONOTHAX,
CBSI3aHHBIE C 00BEMAMU TUPAMUJIBI JQHHBIX, IPOTHO3HPOBATH cdepax SKOHOMHKH
BO3MO)KHBIE BapUAHTHI
COOBITHUS BBIOMpATH CIIOCOO
pelieHus yueOHOo! 3a/1auH.
IIpuknagubie 32494 MO TEME IIpakTuueckoe http://www.mathn r
. p ! ) PelmeHne IPaKTHE- p ttp:// .mathnet.spb.ru/
44 OO6bEMBI TeN", CBA3aHHBIE C IIPUMEHEHHE
. . OpUEHTUPOBAHHBIX 3a]1a4, .
00BEMOM HAKIIOHHOW TIPU3MBI JOCTHKEHUI HayKU U
CUTYallMOHHBIX 33/1a4, n
JeSTeIbHOCTH YYEHBIX :
Ipuknanuble 3anaun 10 TEMe TTOMCK HEOCTAIONINX y 2 http://www.mathnet.spb.ru/
" & " OCO3HaHUE JIMYHOTO
45 OO0BEMEBI Ten", CBI3aHHBIC C JTAHHBIX, TIPOTHO3UPOBATH
5 BKJIaJ]a B TIOCTPOEHUE
06BEMOM MUpaMUAE! BO3MO>KHBIE BapUAHTHI . P
YCTOMYHBOTO
[Ipumenenne 00bEMoB. Brruncienue COOBITHS BBIOMpATH CTIOCOO 6
46 YAYHIEro

PACCTOSAHUA N0 IMIOCKOCTHU

penieHus: yaeOHOM 3a1a4mu.

HUCITIOJIB30BAaHUE 3TUX
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JOCTHKEHHUM B IPYTHX
HayKax, TEXHOJIOTUX,
cepax IKOHOMUKHI

KonTponpHas padota "O0beM

47 "
MHOTOTpaHHHUKA
[unuHapuyeckas HOBEPXHOCTb, Bri6upats undopmanuio u3
48 o0pa3yroniye HWIHHIPHUECKON HMCTOYHHUKOB Pa3IN4HbIX
MIOBEPXHOCTHU TUIIOB, AaHAJIU3UPOBATh, AcTeTHIeCKOoe
CUCTEMATU3UPOBATh U OTHOIIICHHE K MUDY,
. . MHTEPIPETUPOBATH BKJIFOYAs 3CTETUKY
HMummaap. [psamoit kpyrosou
MH(POPMALIUIO PA3IUYHBIX MaTeMaTHYECKHX
49 nuuHAp. [1momans moBepxHOCTH .
BHJIOB, CAMOCTOSITEIILHO 3aKOHOMEPHOCTEH,
UUJIUHAPA
dbopMynupoBath 00BEKTOB, 33744,
000011IeHNS U BEIBOJIBL. pELIEHHUH,
Konunyeckas MOBEPXHOCTD, BrimmoaHATE JOKa3aTenbCTBA paCCy>K21€HI/II71
50 oOpa3yronie KOHH4eCKOn U apryMEHTUPOBATh
nosepxHoctu. Konyc YTBEPKICHMUS,
Ceuenne KoHyca IIIOCKOCTHIO, CUCTCMATH3NPOBaTh H
o1 MapaJuIeIbHOMN TUNIOCKOCTH HHTCPIIPCTHPOBATD
OCHOBaHUS HH(OPMAIIHIO, T'otomHOCTS
N . OCYILIECTBIIATh
50 VYceuénnslit konyc. M300paxenue CaMOCTOATCIIEHO, IPOCKTHYIO 1
KOHYCOB U YCEYEHHBIX KOHYCOB BBITIONHATE (BBIHOCHEIE) HCCIEIOBATENBCKVIO
o 5 . IJIOCKHUE YePTEeXKH U3 2 y
nomaab OOKOBOW MMOBEPXHOCTH U
53 . p PUCYHKOB TIPOCTHIX ACATCIBHOCTD
IMOJIHOU MMOBCPXHOCTU KOHYCa OBé WHIUBUOYAIILHO U B
00BEMHBIX QUTYP,
. rpynme.
II0JIHOM IMTOBEPXHOCTH KOHYCa IIPAKTUYECKOI0 XapakTepa.
55 CrepeoMeTrpuueckue 3aauu Ha [Touck HemocTaOMUX

J0Ka3aTeJIbCTBO U BBIYUCICHUC,

JaHHBIX, IIPOTHO3UPOBATH




IIOCTPOEHUEM CEYEHUHN LUIUHAPA,
KOHYycCa

CTCpeOMeTpI/I‘IGCKI/IC 3aJa4dM Ha
JA0Ka3aTCJIbCTBO U BBIYUCICHUC,

56
MOCTPOCHUEM CEUYCHUN IIVIIHHIPA,
KOHYca

57 [Tpuxnanublie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

58 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

59 Cdepa u map
[Tepeceuenue chepsnl u mapa c

60 mIockocThio. Kacanue mapa u
chepsl IockocTei0. Bua n
n300paxeHue mapa
[Tepeceuenue ceps! u 1mapa c

61 iockocThio. Kacanue mapa u

chepsl IockocThi0. Bua n
n300paxeHue mapa

BO3MOYKHBIE BapUAHTBI
COOBITHS BBIOUPATh CIIOCOO
peleHus y9eOHOH 3a1a4u
(cpaBHHMBATh HECKOJIBKO
BapHUaHTOB). BBIOIHATH
BBIHOCHBIC YEPTEKH U UX
MIPOSKIIUU

Pemenne npaktuko-
OPHEHTHPOBAHHBIX 3a/1ad,
CUTYaIlMOHHBIX 33]1ad,
MOUCK HETOCTAIOLINX
JAHHBIX, IIPOTHO3UPOBATH
BO3MOYKHBIE BAPHAHTHI
COOBITUS BBIOMpATH CIIOCOO
peleHus yueOHoH 3a1aun
(cpaBHMBATh HECKOJIBKO
BapHUaHTOB)

BbINONHATE HOKA3aTENbCTBA
Y apryMEHTUPOBATh
YTBEPKIECHU,
CUCTEMATU3UPOBATE U
HHTEPIPETUPOBATH
uH(pOpMaLIHIO,
CaMOCTOSITEIIBHO,
BBITOJIHATH (BHIHOCHBIE)
IJIOCKHUE YEPTEXKH U3
PUCYHKOB ITPOCTBIX

IIpakTueckoe
MIPUMEHEHHE
JOCTH>)KEHUI HAYKU U
JEATEIIbHOCTH YUYEHBIX,
OCO3HaHUE JIMYHOT O
BKJIJIa B IOCTPOCHHUE
YCTOWUYHBOIO
Oymy1iero
HCIIOJI30BAHNE ITUX
JOCTUKEHUH B IPYTUX
HayKax, TEXHOJIOTHUSIX,
cdepax IKOHOMUKH

IIpakTueckoe
IIPUMEHEHHE
JOCTHKEHU HAyKH |
JIESITETbHOCTA  YYEHBIX,
OCO3HaHUE JTUYHOTO
BKJIaJa B IIOCTPOCHHE
yCTOMUUBOro OyayIIero
WCIOJIb30BaHUE  3THUX
JOCTH)KEHUM B JIPYTUX
HayKaX, TEXHOJIOTHUSX,
cdepax IKOHOMUKH

http://www.mathnet.spb.ru/

http://www.mathnet.spb.ru/
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Ypasnaenue chepsl. [Lnomans cheps

00BEMHBIX GUTyYp,
IIOCTPOCHHUE, pEeLIaTh 3aJa491

62
U eé yacrei MPaKTUYECKOT0 XapaKTepa.
63 Cummetpus chepsl U mapa
CrepeomeTpHuyuecKue 3a1auu Ha
DCTEeTUYECKOe
JTIOKA3aTeJIbCTBO U BHIYUCIICHHE,
. OTHOIIIEHUE K MHPY,
64 CBSI3aHHBIE CO c(hepoii u mapom, BhINonHATH (BBIHOCHBIE)
. BKJIIOYAsl ICTETUKY
IMOCTPOCHHUEM NX CCUCHUU IIJIOCKUE YEPTEKU U3
MaTeMaTHYECKHX
IJIOCKOCTBIO PHUCYHKOB IPOCTBIX o
6ot 3aKOHOMEPHOCTEH,
CrepeomeTpuyuecKue 3aa4u Ha 00BEMHBIX (U
p p a Guryp, 00BEKTOB, 3aJ1a4,
MOCTPOEHHUE. PelIaTh 3a4aun .
J0Ka3aTeJIbCTBO U BbIUYHUCIICHUE, |Y p H peleHui,
65 CBsI3aHHBIE CO c(hepoil U mapom MPaKTUIECKOTO XapaKTepa. .
(ep POM, p P P paccyxacHuu
MOCTPOEHUEM HX CCUCHHM
MIJIOCKOCTBIO
Pemenne nmpaktuko-
IIpuxnagHeie 3a1a4n, CBA3aHHBIE CO
66 N OPUEHTHPOBAHHBIX U [IpakTrueckoe
cdepoii u mapom
CUTYallMOHHBIX 33J1a4 MIpUMEHEHNE
IToBTOpEHME: OKPYKHOCTH HA BrInosHATE JOKa3aTENBCTBA JOCTHXXEHUH HAYKH U
67 MJIOCKOCTH, BBIYUCIICHUS B 1 apTyMEHTHUPOBATh NEeSATETbHOCTH YUEHBIX,
OKPY>KHOCTH, CTaHAAPTHBIE MO I00MsI YTBEPKICHHUS, OCO3HAHUE JIMYHOTO
68 Pasianynble KOMOMHAIUH TEI CHCTCMaTH3UPOBATh U BKJIa/ia B IIOCTPOCHHUE
BpAIlEHHs ¥ MHOTOTPaHHHUKOB UHTCPIPETUPOBATH yCTOHNBOTO
0 ero
69 3anauu o teme "Tena u nH(popmaryio, yaym
HCIIOIB30BAHUE ITUX
MOBEPXHOCTH BpaIIeHus" CaMOCTOSITEIIbHO, t
BBITIOJTHSITH (BBIHOCHBIE) JIOCTUKEHHUH B IPYTUX
3az[aq1/1 o Teme "Tena u MJIOCKHE YEPTEIKHU U3 HayKax, TCXHOJIOI'UAX,
70

MOBEPXHOCTHU BpanieHus"

PHCYHKOB IIPOCTBIX
00BEMHBIX QUTYp,

chepax SKOHOMHUKH




HOCTPOCHHE. pelaTh 3a1a4n
NPaKTUYECKOTO XapaKkTepa.

KontponpHas padora "Tena u

71
MOBEPXHOCTHU BpanieHus"
79 O06BeM muuHapa. Teopema 06 CucreMaTu3npoBaTh U ['oToBHOCTB
00BEME MPSAMOTO IIIUHPA UHTEPIPETUPOBATH OCYIIECTBIISAThH
uHpopmaruto, MPOCKTHYIO U
Brruncnenne 005EMOB TeI € CaMOCTOATEILHO UCCIIEI0BATEIbCKYIO
73 IIOMOIIBIO OIPEACIEHHOIO dbopmynupoBaTh ACATEIIbHOCTD
HHTCIrpaia. O6’I)€M KOHYCa O606IIIGHI/I$I U BBIBOJBI 11O HUHAUBUAYAJIBHO U B
pesyibraraM nposeAaéunoro | PYHIC.
74 [Tnomanu 60KOBOH U MOIHOM Habmonenus. Pemenue
DcTeTnyeckoe
MOBEPXHOCTH KOHYCa IPaKTHKO-
OTHOIICHUE K MUDY,
OpUEHTUPOBAHHBIX 3a]1a4,
BKJTIOYAst ICTCTUKY
CUTYallMOHHBIX 33/1a4,
MaTeMaTHIeCKHIX
CrepeomeTpuyiecKkue 3a1a4, MOVWCK HEIOCTAOIINX 9
. 3aKOHOMEPHOCTEH,
75 CBSI3aHHBIE C BBIYHCIEHUEM 00BEMOB JTAHHBIX, POTHO3UPOBATH
00BEKTOB, 3aJ1a4,
WIMH]Ipa, KOHyca BO3MOXKHBIC BapHUAHTBI .
H A1pa, KOy P peLIeHnH,
cOOBITHSI BBIOMPATh CIIOCOO .
N paccyxaeHHi
pelieHus yueOHOo! 3a/1auH.
IIpuknagHeie 3a1a4K 10 TEME Pemenne npakTuko- [TpakTHueckoe http://www.mathnet.spb.ru/
76 "OOBEMBI ¥ TITOLIAIN TTOBEPXHOCTEH OPUEHTHPOBAHHBIX 33124, HpYMEHEHUE
Ten" CUTYallMOHHBIX 33/1a4, JOCTHXKEHUH HayKU U
OO0BéM 11apa U MapoOBOTO CEKTOPA. MOUCK HEJIOCTAIOLIUX NEeSTeNIbHOCTH YYEHBIX,
Teopema 06 06béMe mmiapa. ITomans JAHHBIX, IPOTHO3UPOBATH OCO3HaHHUE JIMYHOTO
77 cdepsl. CTepeomeTpruyecKue 3a1auu, BO3MO>KHBIE BapUAHTHI BKJIaJ]a B TIOCTPOEHUE

CBSI3aHHBIE C BEIUHCIIEHNEM 00BEMOB
1Iapa, mapoBOro CerMeHTa u
[IapOBOTO CEKTOpa

COOBITHUS BBIOMpPATH CIIOCOO
penieHus: yueOHoM 3a1aun
(cpaBHHBATH HECKOJIBKO

YCTOMUYUBOIO

Oyymiero
HCIIOJIb30BAHUE ITHX



http://www.mathnet.spb.ru/

[IpukitagHble 3ana4m 10 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM 11apa U MJIOMIAIBI0 CHEPHI.

BapHAHTOB), BBITIOJIHATH
(BBIHOCHBIE) TNTOCKHE
YEePTEIKU U3 PUCYHKOB

JOCTHKEHHUM B IPYTHX
HayKax, TEXHOJIOTUX,
cepax IKOHOMUKHI

78 R
CooTHOIIEHHS MEX/Ty TUIOIASIMU MPOCTHIX O0OBEMHBIX QUTYD.
MOBEPXHOCTEN 1 00bEMaMu CucreMaTu3upoBarhb u
NOJOOHBIX TEJ WHTEPIPETUPOBATH
[TonoOHEBIE TENIa B MPOCTPAHCTBE. HHpOpMALHIO,
N3menenne o0bEéMa rpu mo100uu. CaMOCTOATECJIBHO [IpakTnueckoe
79 CrepeomeTpuueckue 3a1auu, opmympoBath MIPUMEHEHHUE B IPYTUX
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB 06001eHUs! HayKax
TeN U IJIoUaiel MOBEPXHOCTEN
KoHntponbhas padora "Ilnomanu
80 MOBEPXHOCTU U 00BEMBI KPYTJIBIX
ten"
JIB>KeHUS POCTPAHCTBA. BrInoHsaTh (BEIHOCHBIE)
OtoOpakenus. J[Bu>xeHus u IIJIOCKUE YEPTEKH U3
81 N [IpakTnueckoe
paBeHcTBO (uryp. Obuue cBoiicTBa PUCYHKOB ITPOCTBIX
. e IIPUMEHEHHE
JBIKEHUI 00BEMHBIX QUTYD, N
JOCTH>KEHUI HAYKU U
i i MIOCTPOEHHUE. PEIIaTh 3a4a4u .
Bubl iBrkeHHiN: apaieIbHbIN p p JIEATENBHOCTH YUEHBIX,
MIPaKTUYECKOr0 Xapakrepa.
82 MEPEHOC, IEHTPAIIbHAsI CHMMETPHUS, pp P P OCO3HAHME THUHOIO
KaJbHAsI CUMM Us. TIOB T CHICHHUEC ITPAKTUKO-
3CpKaJIbHA € CTpHi, TIOBOPO P BKJIaJia B IOCTPOEHUE
i OpPUEHTUPOBAHHBIX 3a7a4 .
BOKPYT IPSIMOM P p ) YCTOMUMBOrO
CUTYallMOHHBIX 3a/1a4, ITOUCK h // h b /
Gy IyIIero ttp://www.mathnet.spb.ru
83 [Tpeo6pazoBanus nonodus. [psmas HeIOCTAIONINX TAHHEIX, yay
7 HCIIOJIb30BaHUE ITHX
1 cdepa Jiinepa IIPOrHO3MPOBATh BO3MOXKHbBIE .
JOCTH>KEHHUH B IPYTUX
BapHaHTHI COOBITHUS
HayKax, TEXHOJOTHUSIX,
[eoMeTpuUecKre 3aa4y Ha BBIOMPATH CIIOCOO pelIeHus
84 cepax IKOHOMUKH

MMPUMCHCHUEC NBUKCHUA

yueOHoil 3a1aun (cpaBHUBATh
HECKOJIbKO BApUAHTOB).
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KonTponpHas padora "BekTops! B

85 " 1
IPOCTPAHCTBE
I'oroBHOCTB
O6o6matomee moBropenue 11 OCYIICCTBIATE
. MPOEKTHYIO U
HOHSATHH U METOJIOB Kypca p Y
HCCIIEI0BATEIBCKYIO
reomerpun 1011 knaccos, g Y
86 . 1 IEeSITEILHOCTD
CHCTEMaTH3alus 3HAHMHA:
WH/IMBUIyaJbHO U B
n
TlapaenbHOCTb NPAMBIX 1 CucreMaTH3upoBaTh U rpyme. http://www.mathnet.spb.ru/
= n
IUTOCKOCTEH B MIPOCTPAHCTBE MHTEPIPETHPOBATH
uH(pOpMaLIHIO,
O6o06maroniee nopropenue 11 CaMOCTOATCIIBHO
IOHATHI U METOZIOB Kypca $hopmymposaTh
87 reomerpun 10-11 knaccos, 1 0000ILICH S U BHIBOJIBI.
cuCTeMaTH3anus 3HaHui: "BexTops Pewenne npakriko-
B mpocTparcTae” OPHEHTHPOBAHHBIX 3a/1ad,
O6oBHatomee noTopenue 11 CHTYallMOHHBIX 337134, WHTepec K pa3nyHbIM
HOHSTHIT M METOJIOB KypCa MIOUCK HETOCTAIOLINX chepam )
aHHBIX, TIPOTHO3UPOBATH npoecCHOHATEHON
88 reomerpun 10—-11 knaccos, 1 a - 1P p pod
cHcTeMaTH3aIs 3HaHH: "BekTophi BO3MOYKHBIE BAPHAHTHI NeSITeTbHOCTH,
B IpOCTpaHCTEE" COOBITHS BBIOUPATH CIIOCOO CBSI3aHHBIM C
0606 11 pelieHns yueOHo! 3a/1auH. MaTE€MAaTHKOM U €€
o01aroriee NOBTOpEHHE
. MPUIOKEHUSIMU
HOHSATHI U METO/I0B Kypca yMeHHE COBepL[I’a
Th
89 reomerpun 10—-11 knaccos, 1 4 BBIG
CHCTeMATH3AINS 3HAHHIE: "OGbeM OCOSHAHHBIM BBIOOD. http://www.mathnet.spb.ru/
MHOTOrpaHHHUKa"
Ob6o6maromee nosropenue 11 CucremMaTu3upoBaTh U
90 MOHSITUH U METOJOB Kypca 1 MHTEPIPETUPOBATH

reomerpun 10—-11 knaccos,

UHOpMaLHIO,



http://www.mathnet.spb.ru/
http://www.mathnet.spb.ru/

cucTeMaTu3anus 3Hanui: "OobeM
MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11
MOHATUN U METOJOB Kypca
reometrpun 10—11 kmaccos,

CaMOCTOSITEIILHO
dbopmMyIupoBaTh
000011IeHNS U BBEIBOJIBI.
Pemienue npakTuko-
OpUEHTUPOBAHHBIX 3a]1a4,

HNHtepec x pa3nmuyHbIM

91 chepam

cucremMarusanus 3Hanuii: "llnomann CATyalMOHHBIX 3a/1a1, bep .
" npodeccroHanbHOI
MOBEPXHOCTH U 00BEMBI KPYTIIBIX ITOHUCK HENOCTAIOIINX pod
ren" JIaHHBIX, IPOTHO3UPOBATH ACATCILHOCTH,
CBSI3aHHBIM C

O6o6marommee nmosTopeHne 11 BOSMOKHBIC BAPHAHTLI MATEMATHIOR 1 68
MOHSTHIT U METOJOB Kypca COOBITHUS BBIOMPATH CIIOCOO S
reomerpun 10—11 kiaccos, peluienus y4e6Hol sanadu. P ’

92 . YMEHHE COBEPIIATh
cucremaTtu3anus 3Hanuil: "Ilnomanu .

i OCO3HAHHBII BEIOOP

MOBEPXHOCTU U 00BEMBI KPYTJIBIX
ten"

93 Wrorosas koHTposibHasA paboTa

94 HToroBast KOHTpOJIbHAsA paboTa

95 [ToBTOpenue, o6odIIEHNE U
cucTeMaTH3alys 3HaHUH
Hcropus pasBuTHs CTEpEOMETPUHN

PHA P ; p P YBakeHUs K NPOLUIOMY

KaK HAyKH U e€ poJib B Pa3BUTHU

96 Bri6upars uadopmanuio nz | 1 HACTOAIIEMY
COBPEMEHHBIX HH)KEHEPHBIX U ocCHiicKoit
KOMITHFOTEPHBIX TEXHOJIOTHIA HCTOUHHIKOB PasHHiHEIX P

TUIIOB, aHAJIM3UPOBATb, MATCMATHKH,
HcTopust pa3BuTHs CTEpEOMETPUN LIEHHOCTHOE OTHOIIIEHUE
. CHCTEMaTH3UPOBATh U

KaK HAyKH U e€ poJib B Pa3BUTHU K JTOCTHKEHUSIM

97 JieNaTh BHIBOJIBI .
COBPEMEHHBIX HH)KEHEPHBIX U POCCHICKIX
KOMITHIOTEPHBIX TEXHOJIOTHIA MaTEeMaTHKOB U

08 HcTopust pa3BuTHs CTEpEOMETPUN Bri6upath uadopmanmio uz | POCCHHCKOR .

MaTeMaTHIeCKOM

KaK HayKH U e€ poJib B Pa3BUTHU

HCTOYHHKOB PAa3JINYHBIX




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

TUIIOB, aHAJIM3UPOBATh,

CUCTEMATU3UPOBATH U J€JIaTh

BBIBOJbI

IIKOJIBI, KCITOJIb30BaHKE
9THUX JOCTHKCHUH B
JPYTHX HayKax,
TEXHOJIOTHSX, chepax

9KOHOMUKH.
LlennocTtHOE
Uctopus pa3BuTHsi crepeoMeTpun
N OTHOIIICHHUE K
KaK HayKHu U €€ poJjib B pa3BUTHU
99 y p p 1 JOCTHYKEHUAM
COBPEMEHHBIX MHXEHEPHBIX U pOCCHiCKHX
KOMITBIOTEPHBIX TEXHOJIOTUI MATEMATHKOB I
poccuiickon
MaTeMaTH4YECKOM
ILIKOJIBI.
Hcropus pasButHs cTepeoMeTpun YBaKeHHUsI K IPOLLTIOMY
100 KakK HayKU U €€ poJib B Pa3BUTUH 1 U HACTOSIIEMY
COBPEMEHHBIX HHKEHEPHBIX 1 pOCCUICKON
KOMIBIOTEPHBIX TEXHOJIOTHI MAaTeMaTHKH,
Hcropus pa3BUTHS CTEpEOMETPUN LICHHOCTHOC OTHOIICHHE
.. K JTOCTIDKCHHSIM
KaK HayKU U €€ poJib B Pa3BUTHUH .
101 1 POCCHICKUX
COBPEMEHHBIX HHKEHEPHBIX 1
N MaTE€MAaTUKOB U
KOMIBIOTEPHBIX TEXHOJIOTHI N
pOCCUICKON
MaTeMaTH4YECKOM
Uctopus pa3BUTHS CTEpEOMETPUA IITKOJTBI, HCTIOMb30BAHHE
102 KakK HayKHU U €€ poJib B Pa3BUTHUH 1 STHX JOCTHKEHUIL B
COBPEMECHHBIX HHKCHCPHBIX U JIPYTUX HayKax,
KOMHLIOTepHI)IX TGXHOJ’IOFI/Iﬁ TEXHOJOTHAX, c(bepax
SKOHOMHUKH
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME
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