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NOSACHUTEJBHAS SAITHCKA

[ [porpamma yueOuoi pucuuruinisl «Maremaruka» 1ipe/iliasiiadeHa s uayde-
Hust maremaruiku B IBIOY AQO «OW Ty, peannivioniero o0pasoBaTe/ibHYIO 11PO-
FpaMmy cpedHero o0uero o0pasoBaHus, HHPH HOUTIOTOBKE KBIH(HULIMPOBAHHBIX
pabouux U CIyKaulmx.
Coriacno «PekonMerianmsnm 1o peaisaling 00patoRITe)ILHOR MPorpaMmabl
cpestiero obiiero odbpaszoBains B 00PA3OBATCIbHBIN YUPEA/ICHUAX CPE/IHETO [IPO-
(heccHoHanLHOro 00PAa3oBAHMS B COOTBETCTRUU C (pe/icpa/iblibiM Oa3MCHBIM Viel-
HBIM [LIAHOM M HPHMEPHLIMU YUCOHBLIMH H1a11aMKE LI O0PUSOBATCIBHBIX YHPEK-
Jeiii Pocenicroil Mejiepalliti, pealv3yioliux 1nporpaMmil odiero odpasosa-
Fibfsie (ITHICBLMO ,‘ILL‘IILII”} FaMeiTe I'()C}’.‘lLi}"lL"l‘HL‘lIIl()ﬁ HOOHTHRKH W HOPMATHUBHO-
HPaBOBOIO  peryivposanns B cdepe obpazosadus MunobpHayku Poccuu ot
29.05.2007 No 03-1180) wmaremaruka 8 | bHOY «OM Ty wiyuaerces ¢ yderom
I||')(‘E!)H.'IH HOJNVHACMOIo HpogeccHoMalLiolo OGPH'KH%HI'IHH.
Maremaruka u3yuactest Kak npomiibias yvuehHas AMCUUIIIMHA [IPH 0CBOE-
i upodecenn  CHO - 260807.01  «llosap.  xominrep»  couManbHo-
IKOHOMUHECKOIo npohuiis B 00wéMe 312 yacos.
[ lporpavMma OpHEHTHPOBAHA HA JIOCTHUREHUE CHC/ IVIONLIX 1Ee/IeH:

e pOpMHPOBANHC HPEACTABICHHHE O MATCMATUKC KAK VN HHBEPCANBLHOM S3bIKe
HAaYKH, CPEJICTBE MOJIEIMPOBAHUS SBJICHHH W 1IPOILECCOR, 00 MlesX U MeTo/1ax
MATCMATHKH,

®  pa3BHTHE JIOIMHYECKOI'O MbIIUIEHHS, HPOCTPAHCTBCHHOIO BOOOpaKeHHsl,
QLITOPUTMHUYMCCKOH  KYIBLTYPBl,  KPUTHYHOCTH  MBIHILICHMSL  H3  YPOBHE,
HCOONOLUMOM LI OMINVILCH  HPOCCCHOHAIBIIOR  JIeSTCeILHOCTH, 18
HpooERenns odpasoBalns ¥ camoobpaszoBanus:

®  OBIAICHHC MATCMATHUCCKHUMH SHANMIMH H Y MCHHSIMH, HCOOXO/JIMMBIMH B
HOBCCUICBHON  AKH3IM, LIS M3YUCIHHS  CMCKIILIX  CCTECTBEHHO-HAYYHbIX
JAMCHMILIHH HA DA30BOM YPOBHE H LHCILMILIMH HPOPECCHOHAIBHOIO LIMKIIA,
MUt noaydenus obpasosanunst 8 o0aactax, e Tpedyviommx  yriaydneHHod
MATCMATHHECKOHR NOJINOTOBKH;

® BOCHUTAHUC CPC/ICTBAMH MATEMATHKKH  KVILTVPLL JHUHOCTH, NOHUMAHUWS
SHAYHMOCTH MATEMATHKH JUISE HAYHHO-TCXHHUYCCROIO [1POIpecca, OTHOLLIEHHS
K MATCMATHRC KaK K HaCTH ODMICHCI0RCHCCKON RVILTY DAL HCPEe3 3HAKOMCTRO
C HCTOPHEH PA3BHTHS MATECMATHKH, IBOMIOIHER ME1eMa I HYCCKUX HIeH.
OcnoBy nporpammbl COCTABISET COJICPKANNC, COIMIAcOBaHHoe ¢ Tpebosa-
HUSMK (DCICPAILHONO KOMIOHCHTA IOCYIapCcTBCHIOIO Crailapra  cpe/iHero ob-
HLCTO 0OPA30BaHMs 0A30BOIO YPORIS,
B3 1iporpamme yHeOIBLI MATCpHall 1IPEICTABICH B (DOPME HCPEAYIOLLErocs
PASECPTLIBANHA OCHOBHLIX COACPEATCILHEIX JTHHHH!

o H.'l.’C’(F}j'}cH!*!C.’("I{(W JUHUH L BRIOYAKAS CHCTEMATHIAIHIO CBEJIEHHH © YHC-
JANT HBVHCHHC HOBLIX H 0000LILCHHE pades H3VHCHHLIX (HIL‘!"!EIILHH (H()'i[—ii‘.’lt“HH@ B
CTCHCH L, H3BICHCHHUEC KOPHH, Jl()l"‘apH(bMl-'l].')()li}:]]-lHL“, CHHYC, KOCHMHYC, TAHI'EHC, KO-
TanreHe M ()6}‘)&1'1'111;&‘ K 11HM); HE3VHCIHTHE HOBLIN BHIOB YHCIOBLIX B])IPHH\‘(“‘!HH H



(POPNAIE COBCPUICHCTBOBAHMC HPAKTHUCCRHX HABBIKOE W BLIMHCIHTENBHOR KYilb-
'YPhl. PACILMPEHHE H COBEPLICHCTBOBANKME anreOpanteckoro annapara, copMmu-
POBAHIOIO B OCHOBHOH LIKOIC. H Cro HPUMCHCHHE K PCUICHHIO MATEMATHYECKHX H
Il|.')l|i\'.|'¢l,'ll|l:|“( dd, a4,

@ H?f.’()/?(’;’!775’”\'(.}-(}‘)_1'J"H\"UH()HL!.'H-)H(I.Fi JuHis, BRIIOYAtoIast CHctemMardi3atdig) M
PACILIHPCHHE CBEACHTHI O (PYHKLUHMAX, COBCPLICHCTBOBUHUE I'PAdHUCCKUX YMEHHI;
3HAKOMCTBO € OCHOBHBIMH MJI@SAMH M METO/IAMM MATCMATHYCCKOIO aHallu3a B 00b-
EMC, HOZBOJISIONIEM HCCHEe 10BaTL HieMenrapHieie (])}’IINHHH H pellarh llpOCTEF‘ILUHe
FCOMCTPHYCCKHE, DHIMUCCKHC W APYIHE NPHRIALHLIC 368, 4 H;

® TUHUA _ljl?CH.—:’HC:’HHILI U HepaeeHenie, OCHOBAHHON Ha HOGUTPOSHHK W HCCie]l0-
BEHUM MUTEMATHYECKUX MOJIC/CH, [epeceralolladcs ¢ wileOpaHyeckoi U Teope-
THKO-(DYHKLUHMOHAILHOR NMHUAMU W BKIIOMAIOWAS PAIBMTHC H COBEPLUCHCTBORA-
HUC TCXHHKH alireDpanieckux 1peodpazoBaiinii JUis peulelns VpaBHeHHH, Hepa-
BCHOCTE H CHCTCM, t])t)p;\mpmmnmc CHOCOOHOCTH CIpOHTE H Hee]IeJloBaTb llpUC'l‘Qi‘:l'
HIHC MATEMATHUCCKHE MOJLCIM HPU PELIEHHH HPHUKJIQ LHBIX 38/1a4, 3a/1a4y M3 CMeXK-
HBIN HCHCIHMANBHBIX AHCLHTTITHIIL

& CCOMEIMPUYCCKAS 1UHIS, BKIOHAIONLAS HALISLHLIC PE/ICTABIGHHS O Mpo-
CTPAHCTREHHBIX (QMI'YPAX M W3YYCHHE WX CBOHCTB, (JOpMUpOBAHHE M pa3zBUTHe
[POCTPAHC TBCHIONO L’.“()(.)'(".'Si.)'cl}i\'.“t.lliHS‘J1 pasBEHTHC crocodoB [COMCTPHYCCKHX H3IMEpe-
HUH, KOOPJIMHATHOIO H BEKTOPHOIO METOOB JUISl PCHICHHS MATEMATHHECKUX W
NPHKILHBIX 3a/1a4;

@ CMONUOMUYECKAA LU, OCHOBALTTAY 1A paspHliiM I\'UMGHIIHTUPI'[MX yme-
HUH, HPCACTABICHAI O BCPOSTHOCTHO-CTATUCTHUCCKHX 3aKOIIOMEPHOCTSIX OKpY-
AAHOLCTO M Hpa,

Passuine cojepikarellbHblX JIMHUHE CONPOBOK,1AETCS COBEPILEHCTBOBAHHEM
HHTC/LICKTYANLHBIX M PCHCBLIX YMCHMIT nyrem 0Dorallenils MaTeMaTHUeCKoro
Asbhini. PASBHTHA JJOIHHCCRKOIO MEBHTLEICTHIE,

Maremarnka ssasiercs hyiiaMmeHTaibHoi odeobpazoBaTe/bHOR IMCIIMII-
JAHIOI CO CHORMBLINMCS YCTORUNBBIM COACPKANMCM H 0DILHMK TpebOBAHMSIMHU K
Ho/votoke odyuatowmxes, Peaimsauns oOLWMX LCACH MivHCHMS MaTEMaTHKH
FPASIHITHOTTH O [I)(.)p[\‘llfi}')yt_"]'k.‘il B OUHCTLIpCX HAallpaBlcHiisy METO/IHYCCKOE (()6[![0&.‘
npe/lcrasieHme 00 HIICHX M MET0O/lax Mi;l'[l:l'\vli;i'l'ldi{}d). HuTe/lIieKTyalibHOE PazBHUTHE,
YTHIHTAPHO-TIPATrMATHYECKOE Hanpasjciie (opnajcHue 1eodXoaMMbIMH  KOH-
KPCTHLIMH 3HAHHAMH M YMCHHAMH) H BOCHTHTATELHOC BOYICHCTBHE,

Hpoduimsanus eieil mareMarnueckoro 0dpasoBaus oTpakaercs Ha Bbl-
Dope HPHOPUTETOB B OPraHu3alini yueGHON J1es 1eibHocT 0OVYALOHLHXCH.

Hast counanbHO-YKOHOMUUCCKOro HpoQuis HONCe XUPAKTEPHLIM sIBISIETCS
YCHICHHE ODHIEKYILTYPHOH COCTABISIONICH Kypea ¢ OPHCHTAIMCH HA BU3YAIBHO-
OOpasHBLIH W10 MHeCKHI CTHH yHeOHOH paboTsl.

Flsyuenue MateMaTkn Kak npoduisioro yvaedioro npeamera odbecreympa-
gl fp

H!;[GL)PUM PAZTHYHBIX HOJNOIOB K BBCJICHHI) OCHOBHLIX HDHH'J'HH;
hopmupoBanrem cHetembl yaebunix 3aianuil, obecrieunsarommx hdex-
FHEIOC OCNVIHHCCTBIICHHC lilxlﬁ}')izllllil-l‘\ HCJICBLIN VCTAHOBOK]



— oborallereM crexkrTpa cruiell yueDHON Jlest1ellbHOCTH 3a CHel cornaco-
Ballis ¢ BCJAYUIMMH JICATCALHOCTHLIMUA XAPAKTCPUCTHRAMH BLIOpaHHO| npodec-
CHH.

[IpoduisHas cocrasusitolilas orpaxaercs B 1pebDOBAHUSX K [10/IFOTOBKE
OON HUIOHILHXCS B YacTH:

- OOHICH CHCTCMbI 3HANMH: COJICPIRATCIILHBLIE HPUMCPLI UCHOJIL30BAHKS Ma-
TEMATHHCCKUX HIICH M METOJI0B B HPOPECCHONAILHON e TC/ LHOCTH,

VMEHHH: pasiinume B YPOoBHe TPeOOBAHHE K CHOMHOCTH HPUMEHSEMbIX
ANrOpUTMOB;

HPAKTHUCCKOIO HCHOIL30BAHKS LIPHOOPCTCHIILIN 3HAHMHA W YMEHHH: HUH-
AMBUILY &UBHOLIO YUCOHOIO OllblTa B HOCTPOCIHHH MATCMETHUCCKHX MOJIC/IEH, Bbl-
HOJNHCHHHM MCCIIC/LOBATEIBCKKHX W IPOCKTHRIX padol.

Takum 00pasoM, NporpaMMa OpUCHTHPYCT Ha HPHOPHICTIYIO POJIL MPOLCC-
CYaIbHBLIX XaPAKTePUCTHR YUcOHOH padoThl, 3aBUCILIX 01 Hpoduis npodeccHo-
HAILHOH HO/IFOTOBRKH, @KIEHTHPYCT 3HAYCHHC HOJIVHCHM OllblTa HCHOIBL30BaH M
MATCMUTHRHE B COACPARATCALIBLIN M HPOQCCCHOIWILIO 3HAHHMBIX CUTYALHIX M0
CPABHCHHIO ¢ (DOPMAILHO-YPOBHCBBIMHY  PC3YILTATHBILIME - XaPaKTepUCTHKAMH
OO\ HCH IS,

[lepedeHb rem B Kypee MaleMaTuku siisiercst 0OLMM Ul BeeX 1poduiei
HOAYUACMOTO HPO(PecCHONANLIONO 00pa3oBalus W IpH Beex o0bemax yvedHoro
BPCMCIHK HC3ABHCHMO OT TOIO, SIBJAACTCS JIH HPEAMET 0a30BLIM HIK PO(HIILHbLIM.
Ipeiuiaraembie B remartuyeckoM 11j1laHe pastble 00beMbl YUeDHOIO BpeMeHu Ha
H3YUCHHWE OAHOH W TOH 7KC TCMbl PEKOMCILIYCTCH HCHOIB30BATL JUIS BbUTONHEHHS
PAIMYULIN YUeOHBIX 3a/ainil. [eM cambIn pasinums 5 TPCOOBAHMSIX K PE3VILTA-
Tam 00yUYCHMs LIPOSIBSITCS B YPOBHEC HABLIKOR 110 PCHICHHIO 38/184 W B OILITE CaMo-
CTOSATCILHON PadoThl.

B niporpamme KypeHBOM BbIGNIEH MaTepHall, KOTOpblil NPH U3YUYEeHHH MaTe-
MATHKH M Kak 04308010, U KAK HPOMUILIOIO yHedHOro Hpe/iMera KOHTPOIO He
HOLICARILL.

[porpaMmma MOKET MCHONLIOBATLCS JIPYTUMH 00pa3oBaTelbHBIMH yupeK-
ACTIENT HPOGECCHONLILIONO H TONOMIHTCILIOTO 00PU30BLiH, PEANHIVIOLIMMH
OOPWOBATCABLINIO HPOrpaMMy cpe/iHero obuero obpaszosalims,



COJEPKAHUE YYEBHOW AUCUMITIUHDI

Beeenne

MareMariRka B HAYKC, TCXHHKS, IKOHOMMUKE, HHDOPMUITMOHHBIX TEXHOJIOMH-
SN HHPAKTHYCCKOR Jiesitelibnoct. Lleau v sajiaun u3yueHus MaTeMaTHKKH B yupe-
ACICHFIE N HAYMA T BIHTOTO lI|'J(N WCCCHOHANBHOD O UG]“)L‘E'%UBLHHI}I.

AJI'EBPA

Paspurue nousirus o aucie

[Hensle u panmonansibie yuena, Jlefcrsureisiisie uneaa. pubnnkenunle
BBIMHUCIIEHUA. [IPpUOIUNCCHNOC THAEHUE GEIUYUNGL U NOPCUTIOCHTT APUOTUICCHUI.

Roviniercensie qucid.

Kopuu, crenenn u aorapudvg

Kopiin u crenenn. Kophuu natypaibio#i crenciii U3 Hucia U UX CBOHCTBA.
Clrenenn ¢ patonanbiBLIMU nokasarensmi. ux csoiicrsa. Crenenn ¢ 1elcTBH-
TCHLHBIMHA TOKA3ATCHAMU. CaOycimead Cimeneiil ¢ Oeticimaume 1bHbiv MORAZUIMETEN.

Aorapudm. Jlorapudm uucna. Ocnosnoe qocapughyuveckoe moxcoecmso.
Hecsirnunsie w narypainsibie gorapudmel, [lpasuiaa jeiictsui ¢ norapudmami,
Hepexoo k HosOMY OCHOGAHIIO.

[Hpeobpazopanue anredbpanueckux shipameniii. Ilpeobpasosanue painmo-
HAJILHLIX, HPPAIMOHANBLHLIN  CTCHCHHBIX, OKA3ATC/bHbIX 1 10rapH(hMHYECKHX
BbIPAKCHHHA.

OcHOBBI TPMIOHOMETPHH

Pajmanmas mepa yrona. Bpawareasnoce asumenine. CHIYE, KOCHHYC, TAHTEHC
W ROTatrene yueia. OCHOBHLIC TPHIOHOMETPHYCCKHE TOXICCTBE, QOPMYIIbL HIPH-
BCACHMSA. CHHYC, KOCUHYC M TAHI'CHC CYMMBI M PA3HOCTH /IBYX yrios. CHHYC K KO-
CHINC JBORNOIO yiia. @opinisl nolosunioco vetd. [lpeobpazoeanius cvmmsl
QNS PUYCCREX (/.J_WH\"I,'Z:‘J‘! & I'?[J()U's'(ﬁ’L‘(}L*HHL’ i HJ[)UH')’(‘.-‘L"{)L"I(Ilﬂ & CVAAMY Boi-
JHAHCCHHHE IRPHSOHOMSMPUYCCRTNY (f)_l‘h’!\'f;'!.’ff HOpes mcoHSene e OGHHH 020 CPCVAEH-
met. peoOpazosanmst HPOCTECHLIUX TPHIOHOME TPHHECKHX BhIDAKCHH .

HpocreAlne TPUIOHOMETPHHCCKHE ypaBHeHs. Peiucine TpHIroHOMETpH-
HECKHX YpasHeuuni. [pocmeinuie mpuconoviempuueckue u nepaseHcmea. Aprkeu-
HVC, dPRRQUUHVC, APRIMUHSCHE HEHC T,

Mynruun, ux esoiicrsa U rpadurn
Myukimu. ODHacTh ONPERICHUS U MHOKECTBO 3HAUCHHHA] rpaduK (PVHK-
ML HOCTPOCHHUE IPaUKOB (Y HKIMIL 3a/1HHBIX PA3IHHHBIN K CTIOCODAMH.



CrolcTBa PYHKUMMT MOHOTOHHOCTb, HETHOC b, 1EUCTHOCTh, OIPaHHYEH-
HOCTB, NCPHOAHYHOCTL. Tpomewy tkn Bospactanust i yObisaius, naubonbliee
HAUMCHBIICE shiadciins, Touki orerpemysa. paduyccras iurepnperaims. pu-
Mepbl (PYHKIMOHAILHBIX 3ABUCHMOCTEH B PealibHbIX [IPOIECCAX U ABJICHHUSIX.

OOpatnble GyHKIUAK. O 1dems onpeocienus 1 oowens Hauenul oopam-
not iy, L pahuk o0parTioil Gynkimy.

Apudmerndeckue oneparnn najt hynkimsivmu. Carowias QyHKiMs (KOMNo-

FHILINH ).

Crenennsle, norasare/ibHble, JOIapuPMHUCCKHEe § TPHIOHOMETpHYe-
CKHEC (PYHKIIHH

OnpesiesieHust PYHKIMA, WX CBOHCTRA W rpad Ky,

QOpaninbre MPUCOHONCTIIYCCRUE (VIR

Hpeobpasosanus rpagukos. lapaiieibiblid HEpenoc. CHMMETPUs 0THOCH-
FeILHO OCCH KOOP/IMHAT H CHMMETPHS OTHOCHTCIBHO HAHLIL KOOPIIMHAT, CUMMET-
PHSA OTHOCHTCHBLHO NPSIMOR 1= X, PACTAKCHHE W CARATHE B0/ OCCH KOOPMHAT,

HAYATA MATEMATHUYECKOTO AHA/TU3A

HociewosareabnoeTn. Criocodnl 3a/1a1ius 1 CrOACTBA HUCAOBLIX MOCIEN0-
Batcabiocted. Homsmue o npedeie nocicdosametsnocmi. CVigecmsosanue npe-
A1 NONOMOHNION OPAHUMEHHON NOCTCOOBAMENBHOCTIL, CyMMUpoBaHue 1oclie-
AOBATCALHOCTCH.  beckoneuno  yOLIBAIOUS COMCTPUUCCKAS [IPOTPECCHs W ee
CyMMma.

[Housmue o nenpepoignocmi v,

Hpowsso/inas. Honsrne o npomsso/tnoi yikiv, of reoMeIpuYeckuii u
Bu3HUCCKUit CMbIC/. YpaBHClne KacaTennHoi K rpaduky GyHukumnn. 11ponssontnie
CYMMbBL PAas3sHOCTH, HPOHIBC/ICHHA, HacTHOrO, l1]1)(”1'5!!‘-(’3.'IIII:~|&..‘ OCHOBHBLIX DJICMCH-
TapHBIX (QyHKUMK. [IpUMEHEHHE HPOM3BOHON K MCCICI0BAHMIO BYHKIMA U 110~
CTPOCHHIO IPAWHKOB, [Ipowseodnsie oOpammnon (hyukiut i Koo AN

][|'H-1'\.1L?].'?bj HCTTOIIB3OBAHIH A ll}"K)l'I'i[B().’lll(‘!lﬂl JUTH HAX ORI HTH Y HakJy umero pe-
HICHIS B HPHRIQULIX 3a/1a4ax. Bropas HPpOoH3IBo/ s, ¢¢ I'COMETPHYCCKHA U (-
sHCeCRHE enbicin Tipumencrie npousgo/Hoi K uecieoBatino GyHKIMA U 1o-
CIPOCHING TpapUKOB. [axour 1cie CKopocTH [1uis 1POLeecy, 3a1anioro Gopmy-
JOH 1 rpah KoM,

HepsooOpasnas 1 wurerpat. Hpusmenenue onpe/ienciinoro unierpaia juis
HANOWCICHHS  1THI0OIEAAN  KPUBOJIMHEHHOKM  Tpaneitin.  (opmyna  HproroHa—
JletiOunua. Hpumepsl npuvenciing nHTerpaia B (JMIHKE U FeOMETPHH,

Ypasucuus u HepaBencrsa

PaBHOCHIBHOCTL YPABHCHHH, HCPABCHCTE, CHCTCM,

PainonalibHble, UPPAIHOHAIIBHBIE, 110KA3aTelIbHbIE W TPHIOHOMETPHYECKHE
YPABHCHHSH M CHCTEMBI. OcHoBHBIC HPHEMBL X PCHICHH (}'){} FHOMKEHME HA MHOMKH-
TCHHL. BBCACHHC HOBLIX HEWIBCCTIHRIN, MOJICTAHORBEKA, !'}'JH(]H-1'-]CCHIEI::1 Mt"l'();l).



2A1HOHAIBHBIC, HPPALHOHATBLHBIE, HOKAZATCALHLIC U /1 UCOHONCIPIUYCCKUE
Hepdsecmed. OCcHOBHDLIC HPHEMDBL UX DCIHCTIHE, HMenoapsosaiine ¢cBOUCTB M pa-
Guron (YyHKUWA 1TpU pelIctvn ypaBHeini U oHepasclceri. MeTojl HHTEpBaoE.
M3o0pamerine Ha KOOPJIMHATHON [IOCKOCTH MHOKCCTBA PCiICHHH YPABHEHHH W
HEPABCHCTE € JIBYMSI [IEPEMEHHBLIMH U UX CHCTEM.

I [l)ll\»‘lL‘HClll‘iL‘ MATEMATHHCCKHN METOMOB L1 PCHICTHTHA COACPARATC/IbHBLIN 3d-
JaY 1 pASTHUILIN 0DJIAcTCi HAayKH M HpakTHKH. Flicepiperatiis pesybrara,
VUHCT PCATBHBIX OIPAHUYEHHH,

KOMBUHATOPUKA, CTATUCTHUKA M
TEOPUS BEPOSITHOCTER

DJIeMEHTBI KOMOHHATOPHKH

Ocnosibie NOHATHS KOMOUHATOPHUKH. 341441 114 NOICHCT YMeIa paiMelie-
HUH, HepecTatHoBOK, coucTanni. Pelucune 3a,1a4 na nepedop sapuantos. Mopmyia
ounoma Hetotona, Ceoiicrsa OuHOMUHAWILHEIX  KOWpDHIUICHTOB., TpevIioibHuK
[lackasl.

JaeMentbl TeOPHH BepostTHOC Tl

CodbrTrHe. BEPOATHOCTL COOLITHS, CIOKEHHE H VMHOMKEHHE BEPOSTHOCTEH.
Howstine o nesasucuniocn cotsumutt. Juespemmas Cvaaninad e, 3aKom
i i /JHL'H’/?L’I'J‘{‘./UHHH. Yicnoenie NCPIRINEHICHTHR U l’)(ft'l\'IHLWH.’(th L‘.'.’_\'l!(ZHLHN)Zh! GETUY-
not, Honstmue o 3dkoHe GObUHIN YLee.

JUEMCHTBI MATEMATHYCCKOH CTATHCTHKH

Hpeacrasienue jlannnix (tabauikl, Jmarpavsisl. 1pamKu), cenepa b
COBORVIHOCTb, g6i00pKA, cpediee apudinienuuecrkoce, veduana. Houasmue o sada-
TRy _‘l!L’.HH(_‘.IMHHH‘-HL"(’_‘I\"(JIHI CITTEmuCnURK M,

/‘](_’H!C’HZIU i‘?/‘)(]!x’li‘?l!’/C’(_’KH.\' ety i’?f){l.”(’”(‘.’“!(i.’_l! r-:a_‘j)u}!l’?ﬁ!(M‘_'/?'H‘H‘JI.\'.UE"H?(')d(JH.

FEOMETPUSI

FpsivMbie 0 ILIOCKOCTH B IIPOCTPAHCTBE

Bannnoe paciojoReiie ABYX OpsMbIix 8 npocrpatctre. [apannensHocTs
Hpsvoit 1orciockoety. Hapaiieasnoetn miocekoeteit, TlepneiimkynsapHocTs npsi-
MO B HI0CKOCTH. TIEpHEeHMKY AP 1 HAKIOHHAS, Y101 Mew 1Y HPSIMOH W 11110CKO-
CTLIO. JIBYrpaniibiil yro. Yron meaily niaockoetsmMu. HepinenankynspHocTs ABYX
[UIOCKOCTER.

'eomerpuueckue npeodpasoBaHus 1POCTpaHe IBa: napaielibHei 1epeHoc,
CHMMETPHUSI OTHOCHTEILHO 11J10CKOCTH.

Hapaniensioe  npoekruposanue.  [liowaos  opmocondibhot  npoesiyii.
M3o0pamerne npoctpanctBetinbix Guryp.



Muororpaniuukn

Bepuimtisl, pedpa, rpattk sMuororpatitinka. Poseepmea. Muococpaitsie vo-
Jbt. Boinyvkisie vnocoepannuxy. Teopeva itiepa,

Hpusma. Tlpamast v narionnas npussva. Tpasunesias npusma, [apanene-
nunet Kyo.

Hupamuia. Hpasunsnas impamuia. Yeevennas nupavuda. Terpasip.

CHMMCTPHH B KYOQe. B HAPWLICICTIHICIS, B APUIC 1 HUPUMHOE.

Ceucting KyDa, NpU3Mbl H TUPaAMK LI

Flpeserasienne o npasiisiisix MHOFOIPAHHKKAX (Terpadip, kyb, okrarap,
JOJCKAYIP W HKRocayIp).

Teaa n HOBEPXHOCTH BpalCHHS

[nnuuiap u konye. Yeewennsiit koqye. Qcnosalive, zuicota, OOKoBas 10-
BEPNHOCTE, 0Opasylolas., passeprra. Ocesuie ceuciiis 1 Ceqentis, NApaiieibibe
OUHOE L,

IHap u cdepa, ux ceucnns. KacameioHas niockoces k chepe.

Msmepenuns B reomerpin

Obnem u ero wimepenue, Mirerpaisiias gpopmyia 0dneva.

Dopmyiibl o0beMa Ky0a, HPAMOYIOJILIOIO [1apa/IiCCHHIC/Ia, PH3MDL, LIH-
auiipa, Popmylibl 00bema nupamMuisl 1 Konyca. Popmyiisl 101LAJNH TOBEPXHO-
CLCH HHAHEPA W Ronyca. Popmyiibl 00BLEM Wapd | 11101, 1 cepbl,

Hoo0ue 1ei. Ornotetins 0L CH HOBCPXHOCTCH 11t 00beMOB NOA0OHBIX

Te,

Koopaunarsl n BeKTOpLI

[Ipsivmoyronblias (Aekaprosa) CHETEMa KOOpAHHAL B npocTpaicTse. Popmy-
JIa pACCTOsIHMSL MCHAULY JIBYMS TOUKaMM. Y paBHCiins CCPLl, /L iOCKOCITLU U MPSMOlL.

Bexropni. Mojayns sexropa. Pasencrro gekropos. (JiokeHne BeKTOPOB.
YMHOWKCHHC BCRTOPA Ha unciao. Pasiokenne Bektopa no tnanpasictiinas. Yroo
MCZLY ABYMsL BeKTOpamu. |lpoekiins Bektopa ta ocl. Koop tinarel Bektopa. Cra-
AAPHOC HPOHIBC/ICTTHE BCRTOPOB,

HMenoaszosanue KoopiHnal 1 BEKTOPOBR HPH PCHICHIH MATeMATHYECKHX W
PR LTHBIX 32,184, ‘



Tembi
JUISE HCCUIEIOBATEILCKHUX W Jabopatopikix pador

Henpepsisiibie jipodu

| l]'f)H.\r‘iL‘HCHHC‘ CHOWHBIX HPOUCHTOB B YKOHOMHYCCKHX pacyeTax
l l&lp&l.JIJ!CJIlJI"I()C NPOCSKTHPOBANKE

{:‘PL‘,‘LHHL‘ SHAYMCHAA HHX HPHMCEHCHHC B CTATHCTHRE
BexropHoe 3a/aHue HpsSMbIX U HIOCKOCTEH B LHPOCTPAHCTRE
(10CHHE TapMOHHYCCKUX Kotehalinii

I padriateCROC PCLICHNC VPABHCHHA W HCPABCHC T
HpapbIBLIC W HTOJAYIIPABHIIBHBIE MHOTOIPAHHHKH
KOHHUCCKHE CCUCHMS U MX HPHUMCHCHHC B TEXHHKE
Howstrne iy pepenitiana v ero npuioactis

CXCMBI bepHYIUIM NOBTOPHLIX UCTILITaluii

Mecae/ ioBanne ypagHeHUI M HEPABCHC B ¢ HAPAMCTPOM



Kounrponsiias pabora
FLOCHoOBLE 1PHEOHOMETPHH

HaumMeHoBanue rem
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3. Kopuu. crenciin v jiorapudmi

4.y, ux ceoieTa 1 rpa-
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TPEBOBAHUWS K PE3SYJIIBTATAM ObYUEHUA

B pesvibTare wiyuenus yucdnoi JiMciuiinibl «Marevaruka» o0yyaronmii-
CH O IREH

3MATE/MOHUMATE!

® IHAYEHHWE MaTeMaTHUCCKON HAVRH LS PCHICHMS 5a, Gy, BOSHUKAIOUIHMX B TEO-
PHE H NIPAKTUKE, LWHPOTY W B TO K€ BPEMsl OIPatiMuciioCcTh MPHMEHCHHA Ma-
TCMATHHCCRKHX MCTOLOB K aHal i3y W HCCHC IOBdaT IO HPOHeCCcon H SBICHMH B
HPHPO/LC 1 00LIeCTRE,

* SHAYCHKWC TMPaKTHKH W BOMNPOCOB, BOSHHMKANOMWIMN B CAMOH MareMaTHke 118
{])up\lH]'\LHS[HIH}I W PaiBHTH MATCMATHYCCROH HAV KW, HUTOPHIO pasBUTHA [10-
HATTHA HWC]Ia, COZJIaHM MATEMATHHCCROIO aa/inza., BOHHKHOBEHKA H Pa3BH-
FPHH TCOMETPHHL

& VHHBCPCAILILI XAPAKTCP 3aKOHOB JIOIHKH MalcMalHyCCKUX PACCYIKACHHA,
HX TIPHUMEHHMOCTE BO BCCXN 00.1aCTSX HCIOBEHECKON 185 Te/IbHOCTH;

e BEPOS FHOCTHLI NAPAKTCD DAL IHYILIN HPOHLCCOR OKPYZARAIONICTO MHpa.

AJITEBPA
YMETh!

@ BLITTOH AT L Li|')|1(1)'\'lt,‘l|1l|<..7k.‘l\'HC ,'lt:'l\-‘ﬁl.fllilﬂfl HOL'L HHCAaMEL, coderast YCTHRIC M
THCBMEHHBIE TIPHEMbBI; HAXOAMTE NPUOIHIKCHILIC IHAYCHUS BETMYMH W MO-
IPEHTHOCTH BLIYMCIIEHWI (aDCOMOTHAS M OTHOCHT@1bHAN), CPABHHBATE YH-
CHOBLIC BLIPAWCHMA

®  HAXO/MUTE 3HAYCHHUs KOPHS, CTeneHu, orapudma, TPHIOHOMETPHYECKHX Bbl-
!'\H';lx'Lf![HH HO OCHOBE ONPCICHCHHA, HCTTOILIYH HPH ]ICU{_‘}.“L(‘),'U’IMQC'H'I HHCTPY-
MU HBIC CPCIICTRAL [TOJLIOBATLCSH ll].')HGJ'lHH\'L‘IIHOH OLEHKOH MpH NpaKkTH-
HCCKMX pacyerax;

©  BLITOJIATE HPCOOPA3OBAlIH BLIPAKCHNIL, HpUNMCHsE (JOPMYIbl, CBE3AHHLIC
CO CBOHCTBAMM CTelleHel, JorapuMOB, TPHIOHOMETPHYECKHX (DYHKIIHH;

HCeNHOABIOBAT L Il[)l‘lUG[)L“I‘L‘HHl:lL‘ SHANNHSY M }':\‘!L"IIIIH B llp‘:’ll{."l'H'ICCRUﬁ AcH-
TEALHOCTH U NOBCC/IHEBHOH SKH3HM!

® AL TIRARTHHCCKHN pacteToR 110 {])()]Z)Nl_\:lll;\l, BEIIIOYASs [|)(}}.')!\‘1}"JII;L coacpKa-
HIHE CTeheti, palliKdllbl, .:lL)l‘El[Jl*l(l)i\ll:l H TPHEGHOMETDHYUCCKHC (]J)"III\'LLHH, He-
HOJABSYHA TTPH !IL‘()GXO,-‘.LI-‘IM(‘M‘."I'l“l CIPABOUHBIC MATCPHAILL H li[)()CTCﬁI.IJHC BbI-
HHCITHTCHBLHBIC YCTPOHCT B,

Hosimi MR HBIN B L HHON Paiie e SHUH ML 18 Ij'?l_‘{_)k'll‘lllllllﬁ'i b _\]NIIHIEU HOOATOTOBKH BEITIO-
HUO T TR ASS SHAH . IIL‘U"\_).\l\LlH\HJJL' LT OUBOCHE LIPS IS HHBIY HEWRe v\\lk.‘illl“.



(l)ylncm-l HH l'pztcl)pl KH

MO b

BLIMHCAATD 3HAHCHHE (DYHKILMH 110 3Q/JIaHHOMY 3HAYCHUIO aplyMeHTa I1pH
JRUSTHYE LIX criocodax 3d]1atHs (I)}’!ll(llldld'1

OHPEICIATL OCHOBHLIC CBOACTBA HHCIOBLIX (DY HKIUH., HIUTIOCTPUPOBATE MX
Ha FpadrKax;

CTPOMTL IpaPUKK H3yuCHLIX QYHKIMA, HUHOCTPHPOBATL 110 rpahuky ¢BOH-
CTBa YICMEHTAPHBLIX (DY HKILMIL

HCHOIBIOBATE THOHATHE (.l)_\rllli(lI,HH JUISE oldcaltisl M alajims3a 3aBHCHMOCTEN
BEIHY M,

HCNOJIB3I0OBATL l'l[]ll(.)(ﬂj[lC'l'CllllhlL' FHAIHA H )'MQ!IIHI I3 IIp‘dRTII'{CCK‘Dﬁ esd-
TeALHOCTH H HOBCE/IHEBHOM KHIHH:

JUIS OTTHCalHs ¢ TTOMOULLIO PYHKLUAR Pa3iuuaiBbIX 30BHCHMOCTEH, rpeacTas-
M MX I]."JLHI)HHL‘L‘KH‘ HITTEPHPpETatn i 'paiko.

Haunm MareMaitHYeCKo10 aHAIH3A

VMCTh!

HAXOJM T TIPOWIBOAHBLIC WICMCHTAPHLIN (DY HKLHIA:

HCHONB3OBATE HPOMIBOJIHYIO JUIS H3YHCHH CBOHCTB OV HKLKHA M HHOCTPOSHHS
IpaMKoB;

MPHEMCHATEL  TTPOH3IBOIIHNVIO . 08 [TPOBCICHHS llﬂl--i(‘)ﬂH'.*[\'L‘I--IHI:JX Bl:]l-lHCIlfi‘J-lM[:L
pellalb 3a/1a4u HPURIA/IION0 Xapakiepa Had Haxo#/ Ciie nandoiibluero
HAHMMCHLILICIO 3HaueHi,

BLIYHUCISTL B HPOCTCHIITMN CAYHAAX L0 H 1 OOLEMEI ¢ HCIO/IB3OBAHHEM
QUPCACICHHONO UITTEpalla;

HCITOUIBLIOBAT L Il[')l!uf-)[‘rl:l(.'HIH:-IL‘ SHANH H YMOHNY B ll]'li:llv.?'l‘ld‘-lt‘ltl\f()ﬁ JAeCH-
FeJBHOCTH H HOBCO/IHEBHOH WKHIHH /L1

PCHICHHS HPHKIQIHBIX 30 1Y, B TOM YHCIC COUMATLHO-IKOHOMHUYECKHX H (PH-
SHHCCKHMX, Ha HAHOOLITHE HTauMCHBLUIHC SHayCiHs, U HaxORKACHHS CICO}DO-
CTH H }Cl\'()]_‘)CI-[l-ﬂl.

YpaBHCHHA H HEPABCHCTBA

YMETh!

PUtlliaTh PATHOHAI I LHBIC, TORA3ATCBILIC, .'I{)I'Ll}')ﬁl(]}.'\lH‘IL"-_‘I{HL‘. IPHIOHOMCTPIH-
HCCKHUEC YPaBHCHHMS, CBO/BIIIMCCH K JIMHCHHBIM M KBAJIPATHLIM, & TakKe aHa-
JAOVHUHBIC HCPABCHCTBA M CHCTCMbI]

HCIOJIB30BATE IPA(UUECKHIi METO/L PEllIeHHsl YPABHEHWIT H HEPABEHCTE;
H300paKaTh Ha KOOP/AMHATION 1JIOCKOCTH PELICHHSA YPUBHCHHH. HEPABCHCTS
ITCHETEM C JIBNMH HCHSBCCTHEIMM,

COUTABIHN L W pelllath YPABHEHHA W HCPABCHCT BA, CBH3LIBAIOLULIWME HEH3IBECT-
FH1C BCAMUMIILL B TCKCTORLIN (B TOM HHcie ll}.'}l'il(.'lf.l.'llIIJI.‘-\’} allavax.



HCTMTOTLIOBATE ﬂ])H()G[’)Q'f'CIIIIbIL‘ JHAHHY B YMCOHHY B llpﬂli"l'H‘-lCCROﬁ Acs-
TCHBHOCTH W lIUliC(.‘,"lIll.‘Bll(}l‘i AHIHKH
AU HOCTPOCHKH M HCCHE LOBAHH A ll}')k)Ql'CHllll-'I.'{ MATCMOTHHECKHUX MO/1elIe,

KOMBUHATOPUKA, CTATUCTHUKA U TEOQPUS
BEPOSTHOCTEM

YMCTb!
pelals HpocTeimne KOMOMHATOPHLIC Jlaun MCETO/loM Hepedopa, a TakKe ¢
MCHONB30BAHMEM H3BECTHLIX (DOPMYIL

BLIMHCAA T B HPOCTCHUIHX CAVHAAX BCPOSTHOCTH COOLITHA HA OCHOBE 110,1-
CHETA YHCa HCXOJ10B]

HCTIOB30OBATEL l'l[)l'l()ﬁl')(_"l'(_‘lllll:l(_‘ JHAHKHN H YMOHEN B ilp"llf'l'li‘ICCi\'()H ACH-
TCALHOCTH U HOBCCAHCBIOH RH3HK!

JUIS aHAaNM3a PCanbibIX HHCIOBBLIX JlalllbIX, MPCACTaB/ICHHBLIX B BHJAE jHa-
Ipama, I'paduKoB;

A3 HHQOPMALIMH CTATUCTHYCCKOIO XapakTepa,

FEOMETPUSI

VMEeTh:

PUCTIOBHEABATE Ha HCPTCHRAN W MOJICEHAN [TPOCTPAlICTREH T LIC ('I)UJDMEJIL COOTHO-
CHTE TPEXMEPHBLIC OOBLEKTHI ¢ HX OHHCEHHSIMH, I-I‘i(ﬁﬁpllbl\‘k}llHHMH:

OLHCBIBATEL B3AHUMHOC PACTIONOKEHNE HPAMBIX W 1JIOCKOCTER B IPOCTPAHCTRE,
APVMEHINUPOBENTE CEOU CVHCOCHUA OO IMOM PACHOTONCCHUL,
aHallnsHpoBbalb B Il]")(')L“IL‘I‘:IlHH.‘( CAVHAHN B3AHMBOC PaciioloKeHKe 00LEKTOR B
HpocTpancree,

H300PaKaThL OCHOBHBIC MUOTOIPAHHUKN W KPYIILIC TC/HA: BBIIOAHSTEL YepTe-
AH O YCITOBHAM 38,104,

CHIPOUMG POCMENIUINE CCHCHLUA KVOU, APUEMbL, UPAM UL,

PCHIATEL MJIEHHUMCTPHUCCKHC H TMPOCTCHILMKE CTCPCOMETPHYCCKHE 3ajlaund Ha
HANO WCHHC TCOMUTPHYCCRIN BEAHYUI (LTI, Y120, T0WAaACH, 00beMOB);
HOHOARZOBATE TTPH PCHICHHK CTCPCOMCTPHYCCKHN Salat THIaHHMCTPHYCCKHE
(PURTBE H MCTO, L

HPOBOAM T L JIOKE3ATRULHBIC PACCYACHHS B XOUC PCUICH NS 3a/1a4]

HCIHOIBIOBATEL l'lpl*!(]ﬁ[')(_‘ MCHHBIC 3HANWY H )'HL‘HIMI B llp'c'llﬂ'l'lr'l‘l(-_‘.t‘l‘\‘{)l"i aesl-
TCJALHOCTH H ll(H!C(ﬂ'-!_Ill(.‘l?.llUﬁ AHHIHH .

SIS MCCIICIOBAHMS (MOJICTHPOBAHKS ) HCCHOMKHLIN HPAKTHHECKHX CUTYaUMi
HE OCHOBC HIYHCHILIX (BOPMYIT H CBOACTR PHIy):

BLIMMCIICHUA 00BEMOB W ILIOWAACH HOBCPXHOCTCH MPOCTPAHCTBEHHLIX Tell
l!}")H perteni Il]')E:H‘\"]'IILiLTL‘I{lIX Fe)1aM, I‘IL‘IIUJII:'%)'H IHPH IiL‘()G.‘(UJiHMUC'I'H (.‘Il}')é:l“
BOYIITHKH H BLIUMHCITHTC LI LIC _\"C‘I‘P(\)L”ll.‘i'liél.
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