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1. NOACHHTEIBHAS 3AITNCEA

Mporpamma  ofmeobpasosarentioli  yueSuofl amemwmmuma  «MaTeMaTieas
NPCAHASHAYEHA LIS HIVHEHNS MaTemarnks B npodecenonambibiX ofpasopaTenbHnm
opramwaatnax CTI0, peanusyiommx obpasosarenniyvio NporpaMMy cpeaderc ofiero
odpazopalid B Npeaenax OCBOCHUE OCHOBHOT npodeccronanbHol obpaloBaTeIsHON
nporparmil CHO (DIOIT CMO) #a Gaze ocuosAore ofimero oOpatoBaHns opH
NoOroToske CNEHATHCTOE CPe/lHEro IBCHA.

llporpamma paspadorana Ha ocHope Tpedopanuii OIOC cpeanere obfmero
O0PA3OBAHNA, NPETHARTASMBLIX K CTRVICTYPE, CONEPHAHNIO H PeIyIBTATAM OCBOCHIA
yuebnoll awenmnnuue! «MaTeMaTHKAY, B COOTRETCOTBINH © PeKOMSHTNIMEME 00
OPTRHHIALNT NOTyueHna cpoancro ofwero o0pasosadis B NPEeNay OCBOeHHA
00Pa30BATENLHBIX OPOIPaMM Cpemiero npodeccHonanenoroe obpaloBalna Ha Gade
OcHoBHOTG  ofltero  ofpazopanus ¢ yuerom  TpeGopanmit  dexepanbib
TOCYNAPCTBEHHEIX OOPA30BATENLHEIX CTAHAAPTOR M WOMYYEeMOfl  crnenuabHOCTR
cpeaHero npodeceoHanbHOTO obpazona s (1ncrMo JenaprasenTa
rocyAapcTReHHON noawtuxn B cdepe noaroTonkH  paSosinx kagpos n  JITIO
Musofpruaykn Pocenm ot 17.03.2015 No  06-259).

Conepskanne  nporpammis  «MateMaruke» HanpasieHo Hi  NOCTIDRERHE
CACTYIOLIHX Lenef:

-obecnedeHde CHOPMUPORAHHOCTH NMPeICTARNCHI O COMMATLMLIX, KYJAETYPHEIN W
HCTOPHYECKHX (PakTOPAX CTAHOBISHHS MATeMATHEN:

~obecnevenne COOPMIEPORAITIOCTH JornHecKoro, AATOPHTMITICCKOTO H
MITeMATHAYCCKOMD MEILIISHHE;

=ofecneverne chOPMUPOBAHHOCTH YMEHHR NPHMENSTL MOMYSeHABE INAHHS npH
PELUSHHN PANIHYMHBIX 34144;

-obecnesicine  CHOPMHUPOBAHHOCTH TIPEICTABNEHHA © MOITEMATHES KAk uscTH
ofiuegenonedeckoll Ky ILTYPH, YHHESPCATRHOM SIbIKE HayEW, [OIDOASIOLIEM
OIMMCBIBATE W HIVUATL PERTRHEIE MPOHOCCH M ADASIIHA,

B nporpammy BRTIONMCHO COMCPMKAHME, HANPABICHHOE HA (pOpMHpOBaHHE Y
CTYACHTOR KOMMETSHLINA, NeoDNoIiMEX A0S KauecTReHHOMD ockoeamn OIMOIT CI10
Ha Dase ocHomnoro o0llero o0pasoBaHNA ¢ NOAYHEHHEM CpelHero oblmero
00pa30RAHHA; NPOrPaMME TIOJIFOTOBKH CHEUHATHCTOR cpearero spena ([TTTCCT),

L1.OGwan sapasrepuernia yqeduodl ancunnanns «Maremarnsas

PaGovas MpOrpamMMa obueotpasosaTennnoi YHEDHOM OHCITHTIIMHR
saMareMaTHray OpSIHAIHAYEHA UM HIVHEHHS MATEMATHKN 1 npodieccHoHANLIRI
odpasoBeTEIbLHEX oprannsannss CI10, PCANMIYVIONIHX O0PAZOBATCILHYIO IPOIPaMMYy
CPEMHEro oOHere o0PAIOBAHNA B HPSAIEN OCBOSHNH OCHOBHON npodeccHonanLoil
obpaloparelsnoil mporpamym CITO 13.02.11 Texunyeckan IKCIIYATAUNE M ODCIyHHBAHNE
HICKTPHYECKOID I MEKTPOMEXAHITECKors OD0PYI0BHES (1) OTPSETRN ).

MaTemaruka sanseres pynaavenTannuof oSweobpazosaTensHON IHCIHIIHOH
€O CHOWHBUINMCA YETORSMALIM COCPRANIENM 1 ODLIIMA TPEGOBAHIAMMN K NONFOTORKE
CTYASHTOB. b

B ITpt'_H']‘nEEEII:mHEIJ'I_l-'!-IF-L‘c'. ODPAZOBATENEHE  OPrafiIaunas,  peaTHIVIOmny
GOPAIOBATENLHYIO TPOTPAMMY cpeitiers olinero COPATOBAHHA B NPCAeIux OCBoenns
OIIOTT CIIOY Hi Gaze OCHOBHOrO o0MEers OOPAIORANNA, HIVICHAC MATEMATHRN HMEeT
CBOH QCODEHHOCTH B SaHHCHMOCTH 0T DPOQAIS NPMPECCHOHENLHOrO 00pAoRAHNS.

[Tpw OCBOCHHH CrennanLHoCTe CITO TEXHWYECKOro rodie s
NpPEcCHOHANLHOD OOPATORANNA MOTEMATHED WiyUaeTca sonee vriy(icHHO, Kak
npodiakaas yaelnas  AUCIIMUINHA,  YMNTLBAOMAS  cOetdiky  OcBaNBacMELK

cneuHatnocredl na yposre eLOC cpenpero obmero ofpazosuHs,



IO BRIDEENSTCH B COMEPMAHHT OOVSHCHIH, KOOHYECTBE MACOB, BLITETHEMLIX HA
HIYHCHHC OTICILHLIX TeM NPOFPAMMEL, FIYOHHE HX OCROCHHS CTYEHTAMM, OTLeMe H
NAPUKTEPE MPaKTHYECKNX sanaTidl. sianx sHeayanTopHol caMocToaTenLuoll padoTs
QDY IO XCH,

Mamr._tﬁruxn HaysaeTed Kak npoipiasaadl yvuebueifl npeamer npn ocsocmmm
clelMANsHOCTH  Texnuveckoro npodwnn 130211 Texuwueckan skennvaranus  w
OGCAYRHBIINE VWIRKTPIMECRONO H  3NCKTPOMEXANHHECKOID olopyaoBannsg (Mo orpacaaM) B
ofbeste 232 yaca (n3 HuX O0RSETEILHAN ayaAHTOpHaA B ofbeMe — 234 vacos, KoscvasTannil — 12
YECOB), © YACOB OTBOIMTCA HA IPOMEEVTOMHYIO ATTeCTatmo (B opMe 9k3aMens),

Obmme nean HIYHEHUIA MATEMATHEH PEATHIYIOTCH B UCTRIPEX HBITPHABTSHILIN:

| } oBuies npeacranienie 06 MACAX Il METOAAK MATCMATHIN:

2 ) MRTEINICKTYATLHOS PATRITIC;

3 ) onnanerne HeoGXOIMMELIME KOHKPETHEIMIL THAHNIM I 1 VME MM

4} BOCIHTATENEHOE Roadelcrone,

lMpodmnmzauns nenell muremaTHyucckoro o0paoBalng OTpa#acTCH Ha BRIGOpe
MPHOPHTCTON B OPraHH3dlan  yYeGHOH  JeaTedsuocTd  eryacHTOBR. i
TEXHHYECKOrD  npopria  npodecchonaasHoro  o0pa3oBadns  subop  Henedt
CMEUECTCH B NparMariyeckonM HAlNpaBIcHIR, NPeIVCMATRIRATOIIEM YeHIeH S 1
PACHIUPEHHE TIPREMAIHONO XApakTeps HIYUCHHUA MATSMaTIKY, NPpeHMyiunesTBeHHOo
OPHEHTALNRA HA WIrOPHTMEYSCENA CTHIL NOIHABATE/IbHON JCATCIRHOCTH.

Hayuenie wmatemarngn  xax  upodausiol  ofimeolpasorarenbHo yuenod
OMCUMILTHNL], YYHATLIBAIOWCH CCHpHKY OCBANBACMBIX CTYICHTAMM CHEHHATEHOCTH
CTO, obecneunpacTon:

e BRIDOPOM PERIIHMHBLIX HOAXOIOR K BBSISHHID OCHOBHLIX  TTOHSTHIE

s QOPMHPOBANHCM CHUCTEMEL VUeGHRIX TUIRHNITL, 008C HeqHBIIOUIIX apdexTiEROE
OUYLLECTBACHHE BLIDPARNLIX LEeICALX YETAHOBOK,

o oborauleHitem cnexTpa  crmaelt  yueGHol  aesrenrkHOCTH 3 cuer
CONTACOEAHNA © BOOYIIMMHE  JeATSN6HOCTHRIMHE - XapakTepHCTHRAMH
BRGparnioi enelHUIBHOCTH.

IMpodmnbaan cocTaBnAOMAY OTpawaeTes B TPEDORAHHEX K NOATOTORKE

CTVISHTOR B “acTH?

» obUel Tencremia  anomnli:  cogepmaTeNLITe  NMPHMEPL  HONOABIOBAHMS
Mﬁﬂ-ﬂ[‘fccxﬂx PLICH W AECTTIRNIUOH B Il]'l-'i!lli!ll':l.."l..‘.I.Id.'l'r-].:i.lll.lll_':lﬂ ACHTEABHOCTH;

* YMEHRAD paiiuuue B yvpoBue TPeGORIHMI K CHOMHOCTH NpPHMEHASM bix
ANTOPHTMOR;

. Ifbﬂrﬂﬂfﬂﬁ‘ﬂi‘{} HETIONLIORAHEA  [PHODpeTeHtExN. IHAHHE 0 yMeHuil:
WHIRRHIYANRHOUO YyHeDHOTO OMMTA B MOCTPOSHHN MATEMATHUYSCKIR Modened,
BRITOISHHN HECIASLOBATEALEKIIN TPOCKTOR,

Tagitm obpasom, peamiumm conepwanns yaelnol AHCUMILIMELL OpHECHTHPYET

H3 OPHOPHTCTHYIO Poab  NPOUSCCYANLHLIY  XupaxTeproTik  yuebaoll  paborm,
HBHCHUINX OT MPOQOHAN  NPOQRCccHOHATLHOMD ODpAIOBAHNS, NOAYYEHHA OfLITA
HCIOABIOBAHME MATEMATHEN B COOCPWATEALHEIX W IpOeccHOmLTbHO SHAYHMRIX
CHTYALMAX [0 CPaBRENNo ¢ QopMAILIO=-YPORHSHEIME PEIVALTATHRHLIMH
KAPAKTEPHCTHEAME  0OYUeHHA,

Coaepikanne yachnoll micnmmmmne paspalorano 8 cOOTRETCTEAN C© OCHOBHBIMI
COACPMATE/ILHEMY JTHHHAMH O0YUCHHA MaTCMATHKE!

* ANre0paHYCCKAd JIMHHA, BETOSAIONEA CHCTCMATHIALMIO CBEncHMA O
HHCAAX, HIVHEHHE HOREX 1 oDoDmIeHHE paHes HIYISHHBIY  OnepairHfi
{-Hl;ﬂli.'l_:}.ltlllit‘ R CTOMENL. WIRMeyeHne KopHsa, norapwhyuponanie, cHHYC.

: V¢, TaHreHS, KoTaurene u odpariule K HMM); HIYICHHC HOBEIX BHAOD
II_.ﬂT:E.T[q‘H:'P_l_H BRIDAMKCHNI #  (hOPMYI. COBEPIISHCTROBAHNE PAKTHMECKHX
HABLIKOE W BEIMHCINTENBHON KY IETYPLL, PACIIHPEHHE I COBEPIIEHCTBOBANMHE
anredpanueckoro annapard, cOpMHPOBAHHONO B OCHORHON IIKOUE, W ero
"FHM-I.-'!'I-IL’-:'HHP K PeilicHIN MAITEMATHHCCKIX W TTRHRITAIH B 30,0080,



L TEDPE’TH}H'I-{P}’TTH.HEQHHIIFHM JHFHA, BEMHONMaHMIas CHCTEMarm3agnmn o
PACLIMPEHIE CBEAEHHH O (YHKIHAN, COBCPUICHCTHOBAHNE IPahHHECKIX
YMUHHI IHAKOMCTEO ¢ OCHOBHEIMH HIACHME B METOAAMM MATEMATHUSCKOD
aHanuEa B8 ﬂﬁ'!ll.“.'.'ﬁ'll'!.. NOIBOMMIOMEM HCCIE10BATE AMTEMEHTAPHEIE dwnmmu H
PEIIATE AROCTERINNG MeOMeETPHUYSCKHE, thuamuecke W apyviue NMPHET AIH LIS
TAAAY M

* [ITHHHA YPARHSHHAN | HEPABCHCTE, OCCHOBAHHAR HE MOCTPOSHIN M HOC TS OB SFH T
METEMATHYCCKHX MOOCICH, Nepecerkiiolancs ¢ anrebpanveckoil B TeopeTHRO-
DYHEIHOHABHOM THHIAMH 1 BKOMAIOUAY PATRMTHE M COBEPIICHCTROBANNE
TEXHHKH anredbpamueckux  npeodpmsommined]  mas  pelenms  yvpapnesdii,
HEPABCHCTR W CHOTEM: duipvmpoRaiiie CnocofHOCTH CTPONTL 1 HCCIeI0BATE
llPU'L"WﬁUFIII’.‘ MATEMOTHYCCKHC MOJASTH NpH PCUICHHH NPHETANH LN B,
FOA0M M3 CMOHHBEN M ST bHBIR JUHCLUTLEHILG

" ICOMETPHUYCRNRE  HHNA,  BRIONOHHIEH  HArBsU0iLe HPSACTARICHIA O
NPOCTPAHCTBEHHLIX (PHTYPAX # HIVHEHHE WX CBOHCTE, (OPMHPOBAHNE H
PaEBHTIHC OPpOCTRHCTECH O Bﬂﬂﬁpﬂ]ﬁﬂﬂ]l.ﬂ. [t HM T CnocohoR
PEOMETPHHSCKHX HIMepeHll, KOOPANHATHOND W BeKTOPHOID MCTOMOR JUIH
PEICHAA MATEMATHUMECCKNX M NMPHEKALTHLIY 3051ay;

* CTOXACTHYECKUN JHHHSE, OCHOBAHHAN HA PBHTHH  KOMOHUATOPULIX YMEHUH,
NpeaCTARNCH I () HBEPOATHOCTHO-CTETHCTHHECKHX TAKOHOMSPHOCTHX
OCEPYARIHLICES  MHPEG.

Hayuenne obmeobpazopatensioi vuebioil  aecupnamns oMaremarnskas
JAREPINAETCH MMOABENEHHEM HTOMOR R opae swinMens B paMEAY NpoMessy T
ATPECTALNN CTYACHTOR B Npoiecce ccnoenn: venoadoll OTTON CTTO ¢ nosyHcHies
epeanere obmero oSpasosannd (TIITCC3).

B painene nporpamsil «Conepsmanne yaeGHoll NHCIMNIHELIY KypPCHBOM
BRIIENEH MATEPHAT, KOTOPHIH NPt 13y UennH MATEMATHKH KOHTPOMIO He MOLTeRHT.

1.2.Mecro yuebunii aucmmiman v yaebnom naane.

Yuebnax mncunnansa «Maremarikay spngercd yaeOHEM NPeIMeToM
olazare/ibroH npeameTiiof oGnacTi «Matemarnka 1 rrhopMaTHran ©IOC cpeanero
obwero . obpasoBaHN:.

B npodeccHoHaIBHLIX 00pE30BATENLHEIY OPTANNIANNAY, PEATHAVIOTIITN
OOPAIOBATENLHYIO TROTPAMMY cpelnero obiuero 00pazoBaHng B Mpelenax cCBOSHUA
OTIOTT CTIO 1a Gase ocuorioro ofiuero ofpasosann, yMeSHan ANCIHmInEa
wMareMaturan naydacres B oSuleolpasonaTelRoM LHKIE yaeGHoro naaga OTTON
CIIO pa Baze oCHOBHOMD ofitleroc obpajopanns ¢ NoIyHeHeM cpednsero obulero
obpazosanna ([I[1CC3).

B yuebnrix nnanax TTTCCS yvyelnus apcunnuneHs « MaTeMaTHRRS RXOTHT B cooTan
o ﬂﬁm&nﬁpﬂﬂﬁnm“mmlx VEISOILIN THCITHIITHN, (POPMHPYVEMETX 113 0BT 3aTeNEHEIN
npeameTHaX obndeTedl PI'OC cpeanere obuero ofpazoranng, LA COCUMANLHOCTH
13.02.11 Texunuecras NCHIYATALMS ¥ OOCAYHHBAHHE VIEKTPHYECKOID B HIEKTPOMEXAHHIECKOT0
GopYAOBAHHA (110 OTPACTAM ).

L3.Pewvasrars ocsoenun yaehnoil anennnimns.

Ocroensie conepxanus y4ebHoH oHeunnmnum «Martemarnkas obecneuansact
ACCTHKCHNE CTHYICHTAMM CACOY LI 3V IR TATOE,

AUHEHOCHIHBIX! il
mhnpuupﬂﬂaﬂum’m APEACTARTCHI © MOTEMATHES KAK YHHBEDCATLHOM A3bIKE
Hﬁ}"mi, (8 . CTBE MD,'_'I.E.'I'IT"[FDBHT-IHH EB.I'.I‘E-'HI['II 4] ITPDI.'EE:LED'B, INOCHX kK ST OINN

MITEN >
R



-NOHHMAHHE IHAYHUMOCTH MATEMATHEH [A08 HAYYHO-TEXHHYECKOro Oporpecca,
ChOPMAPORAHHOCTh OTHOIIEHHMS K MATEMATHKe kak K gactn obleuenopedecrofi
KYNETYPhI Yepe3 3HAKOMOTEO € HCTOPHEH pPa3sBHTHE MATEMATHEH, BOMIOIHE)
MaTeMATHYeCKHX ek,

~PA3IBATHE NOTHHECKOTO MBIIILIEH A, NPOCTPEHCTEEHHOMD BOOODRKEHHA,
ANTOPHTMHYSCKON KYIRTYPRL, EPHTHHHOSTE MAIIITEHRS Ha YPORHE, HeobXoauMoM s
Syaymeidl npodeccHOBANLHON ACATEALHOCTH, M4 NPOIMWDKCHHA ©oO0pasoBaHAs o
caMoolpasoBaHiN;

-OBNaneHHe  MATeMATHYECKHMH IHAHHAMHA M YMCHHAMH, HEOOXOOHMBIMHE B
MOBCATHABHON M3, ON8 OCROSHHA CMERILIN SCTECTRENNO-HAVHEI JHCIHIIIHE |
AHCHNTITHE NPMpecCHOHATEROTO TRENA JUTH THUTYHEeRnA o0pasosaHus B oDNacrsx, He
Tpefyiomnx yrnyoneanoll MareMaTiieckoll NOOroTORKH;

=FOTOBROCTE W clrﬂﬁﬂslIMTb M UEFL’I.'.'I:DHL‘I.II!-IID.. B TOM YWHCITCS EDHGGE’PEHEBE[—IHM, Ha
OPOTAKEHNN BCCTl AHIHN, COTHATENLHOE OTHOMEHNE K HeOpPepEIBHOMY 00paIoBaHHIo
Ka8K YCIOBHKD YCnemHol npoeccionadbioll H 0DINecTBeHHOR JeHTENBHOCTH;
-FOTOBHOCTE M COOCODHOCTE K caMOCTOSTENRHOR TeROpUeckKoil M OTBETCTBEHHOM
HAERTCHABHOCTH,

~-FOTOBHOCTE K KOMAGKTHRHON pabore, COTPYAHNUECTEY C©0 CBEPCTHHEAMH B
ofpasopareasnod, ofmecrrento nonesnoil, yeebfno-neenenoparensckoil, npoekTHON
H OpyTHXY AHIEX JedTellEHOCTH,

-OTHOLISHHE K OpOodeccHOHANLAON AENTENEHOCTH KAK BOIMOMCHOCTH VHACTHA B
PeLLIEHHI M HBIX, O0LUISCTBEHHLIX, TOCY J8PCTBCHHBIX, OOIIeHAIHOHATbHBIX pobmeM;

M EFEP @ M @RI BN

-YMOHHE CAMOCTORTIRHO ONMPEAeTIATE HNenH JSATeTLHOCTH H COCTARTATL TITAHE
OEeHTENBHOOTH CHMOCTORTEN LHD ﬂE}'LLI_ECTEI\.'IHTL, Hﬁll—l‘l‘FU.’lllr!-ﬂHil'l"h i
KOPPEKTHPOBATE JEATENLHOCTL: HCNOILIOBATE BCE BOIMOMKHBIE pecypchl [N
OOCTHORCHIA MOCTABICHHLIX Heaeil H peaansauni NIaHOB OeATCIRHOCTH, BhDHPaTh
YCMCIIHEIC CTPATErHHN B PATTHYMHLIN CUTYALAX;

~YMEHHE MPOoIYKTHEHO oDmaTecsd H BIaMMOZelCTBOBATE B MpOLEcce COBMECTHOM
ACATCABHOCTH, YMMTHIBATE NOSHIINN JPYIHX YHACTHHKOB JACHATCABHOCTH, MbermaBHO
PESPELIATE KOHQINKT DI

-BIAOCHHE HaBBMKaMB nosnasaTensHoll, yyelHo-uecacuopaTenbekoll 1 npockTHON
HEHTENBHOCTH, HABREKAMY DASPEITEHHN TpohIeM;

-cnocobROCTE M FOTORHOCTE K CAMOCTOATOILHOMY [OHCKY METOOOB pPelUCHHA
OpaKTHYecKHX $alad, TPHMEeHeHHIC PANTHYHEIX METOLNOBR MOZHAHHA;

~FOTORHOCTE B COOCOBHOCTE K CAMOCTORTENBHOE HEQOPMARUNOHHO-NOIHABATELHOM
AeRTeNLHOCTH, BRIHHAN YMEHUE OPHEHTHPOBATECH B PAVIHYHLIX  HCTOYHHESX
HH(POPMEIHH, KPHTHYECKH OUCHHBATE W HHTEPNPSTHPORATE  WHHORpMaOHID,
NOIYMASMYIO B3 PAzIHMHEES HCTOMIHKOR]

-BITANCHAE AIBIKOBRIME CPEACTRAMI: YMENHe ACH0, IOTHYHO I TOTHO HINaraTs CBOIO
TOUKY 3PeHI, HCITOILI0BATL AXSKBATHEIS SILIKOBRME CPeacTRA;

=BIAJCHHC HABBIKAMH MOZHABATCIBHON pediCKCHN KAK OCOZIAHHA COBEPUIAEMEIX
AeficTEHA M MBICAHTENBHEIX NPOLECCOB, HX PeSYILTATOB H OCHOBAHNNA, IpaHMiL
CHOCID JHAHHA H HEeIHAHNHA, HOBKX OOINABATENRHEIN 30734 W CPEACTRE IR UX
NOCTHAEHMS:

-ISAICYCTPEMASHHEOOTE B DOWCKAX W OPHHSTHH peinennii, coobpasHTENBHOCTE H
HHTYHILHS, PAIBHTOCTE MPOCTRIHCTBeHHBIX npeacrantennii; CHOcoDHOCTE
BOCTIPHHAMATE KPACOTY H FAPMOHHIO  MIPE;

nrpedMentnbIx:
-chopMHPOBIHHOCTE PEJACTARNEHI 0 MaTeMaTHRS KAk 4acTH MHPOBOH KVIRTYPH H
MeCTE® MATCMATHEN B {Z‘:}B[:HEHEHF'[GI’I ITHBEFMTHISLEHN, Ellﬂ'ﬂ{}ﬁﬂﬁ OMUCAHHA ARITEHUH

pEALHOIC MHPA HA MATEMATHHCCKOM A3IBIKES]

Y



-chOpPMUPOBANMOCTE —NpPEACTABISHHA © MATEMATHMECKHX NOHATHSX  KdK
BRSKHEHIINY METCMATHYHECKHN MOJCIAXN, DOSBOINIOUHY ONHCRBATE M HIFHATE
paiHble NpOLELCH H ABICHWA, NOHAMAHHE BOIMOKHOCTH ARCHOMATHYSCKOID
MOCTPOEHH MATCMATHYECKHX TeopHii;
-EAAMENHE MOTONAMH JIOKA3aTelLCTR W ANMCOPHTMOB pelleHHA, YMEeHHe HX
NPHMEHATE, IPOBOANTE JOKAIATEABHEIE PACCYIKICHNA B X00e PeIleHIT 38149,
~RIAIeHME CTAHAAPTHRIMH NPHEMAMEH PeLISHHA PAHOHATLHELG H HpPPaITHOHATRHRI,
MOKAZATENEHEX, CTCMCHHEIN, TPHIOHOMETPHHECKHY YPABHCHHI H HEPABEHCTB, HX
CHCTEM;
HCMOMEIOBANNE FOTOREIX KOMMLIOTEDHLIN IPOrPaMM, B TOM UHCIE IUTH TOHCKA ITYTH
PeLIeHHS M HUTIOCTPAIHE PEIIeHHA YPABHEHAH 1 HePaBeHCTE,
-chopMupoRaHHOCTE NpencTabneduil o0 OCHODHEIX TNOHATHAX MATEMATHHECKOTD
AHATHIA B HX CBONCTBAX, RAATEHHE YMCHHEM XEPAKTEPH3OBETE NOBSISHRS QYHRUMHE,
HCMONBLIOBAHHE NOUIYYEHHBIX 3HAHMA A OOHCAHHMA M AHAMH3A PCANBHEIX
FABHCHMOCTE;
-B/IAeHAE OCHORHEIMI MOHSTHAMH O MIIOCKHX H [IDOCTPAHCTEEHHEIX MEOMETPHYECKHX
durypax, vx OCHORHLIY CBORCTRAN,
~cOPMHPOBAHHOCTE YMEHHA DPACTIOZHABATE TeOMSTPHHECKHE huryphl Ha YepTemax.
MOOENAX H B PeaIsHOM MHPS; NPHMEHEHHE W3YTCHHLIX cooHCTE reoMeTPHYSCKHX
tduryp #u opMysa AR PEMISHHA TEOMETPHHECKHX 3a0ad | 3409 © NpaRTIHNcCKM
CONEPHIAHHEEM;
~cthOpMHPOBAHHOCTE TPeOCTARNEHHE 0 NOpolleccax o NBICHHAX, HMERLIHX
BEPOSTHOCTHEI XapakTep, CTATHCTHYECKHX 32KOHOMEPHOCTHX B peansHOM MHPE,
OCHOBHBIX TOHETHAX SneMeHTapHoll Teopun BepoOsSTHOCTEN. YMEHHH HAXOOHTE H
OLIEHHBATE BEPOATHOCTH HACTYIICHHA cOORTHA B ONpocTeiiuiny NPaKTHIcCRHX
CHTYAUHAX H OCHOBHBIC XaPAKTEPHCTHEHN CNY4AHHEX BEJTHTHH,
-BIAJICHHE HABHRIKAME HCIONBI0BAHHA TFOTOBLX KOMMOBIOTEPHEIN MpOrpaMM [P
PeEmIeHHH 347144,

Coorgercreenno OIOC no cnemsadkdoeth 13.02.11 Texdapdeckas SHCIUTVETAUHA H
OBCAYIHBAINE MISKTPHMECKOID i WISKTPOMExanH4eckora oSopyIOBAHNA (MO OTPACINM).

OK 01, BaGupars cnocofil peimeHis 34124 npoeceuHanbHol A TenpHICTH TPHMCHITCABAO K
PN HEBIN KOHTEKCTAM .

OK 02, OcyiecTsasTh MOHCK. SHATHS B HHTEPIDETALHIO Hipopnams, Heodxoumol
RENCIHENHA 38384 npodecononanseoll 1edTekHoCTH:

OK 03, [L1nsnposars W PEATH30BEBATE COTCTREHHOE NPOPECCHOHATEHOR T THYHOCTHOS PaIBATHEL
O 04, PadoTars b KOUIeETHES H osanie, wdecrnnnn BanMolchcTROBITE ¢ ROMLTSTIMA,
PYKOBOJICTHOM, KITHEHTAMM:

OK 05, OcyIIecTEAATE YCTHYIO W ITHCRMEHHYIO KOMMYHHEAHID 08 MOCY/1APCTREHHOM Hibike
Poceuiickoli Qeacpatliy ¢ y4eToM GeoDeIocTed COMHATRHOMD ¥ KYIRTYPHMO KOHTERETA,

OK 06, possanTh FpaEIaHCkO-MaTPROTIHIECKY K TIOTHLHI. NEMOHCTPHPORATE OCOIHAHNDE
NOBEIEHIE 13 DCHOBE TPAAMITRORHEIN OBLICHETOBETECKUY LENHOETER,

OK 07, CoaelicTBOBETE COXPARSHII ORPY KRoWEh cpean. pecypeoctepeiaensio. WpERTHENRD
NERCTROBAT B B 4peIBnbd i bx CHTYALHAN:

OK 08, Moo eaonats cpeieTan PHIHIECKD K3 1n Ty Phl U8 COXPMHEHHE H YEPCTLISHNS 300pOAEE B
npeieece npafeccoRa kHOMR 1SITEIRHOCTH 0 DOLICPHAHHA HEDtXOIMMOrD YPOBHS (PRINHSCKOH
OO TORIHHOCTH;

OK 09 Henomiosars HEGOpMALROHEES TEXHOTOTHHE B tpoheccroHaisHOR AeRTehHOCTH,

OK 10, Tois3osaTies npodeccHoHaIEHON A0KYMCHTAINCH HO MOCYUPCTHEHHOM | MECE TPEH HOM
HIRITAX

OK 11. Henoasaosars sHasns no dHHascos0il FpaMoTHOCTIL, IaHRposITh

NPEAI PHEHMATEIRCKY I TEATCNRHOCTE B npodpeccnonniioi chepe.



B cooreTersin ¢ OIOC obfmerns cpeauero oopasosanid GopMEPYIOTeS YHHBCPCATLHRIE yelHEE

AeficTena (¥ Y )

Jduunocrieie ¥ ¥V

o

Kovmy nukarusnse YY1

Casmoonpeneienme [MOTHBALINSE VOICHILA
HopMHPOBAEAS OEHOB TPLKAAHCKON
ROCHTHYHOCTH TWHHOCTH).
CypicaoobpasoBanm [ ¢KAKDE SHANSHIE,
CMLICT BMEST L0 MEHA YUSHHER, H YMETh
HAXOIHTE DTBET Hil HEMD),
HpaseTnenmno-1 1t eckors ouennsinns
{OUEHHBAHNE VCBAHBAEM OO COMCPHAHNE,
HCXEH WS COLMLTBHBIX W JTHYHOCTHBE
neppocTel, ofecneHENIOILEE TTHOCTHEH

MOpaTsHEI BRIDOP).

Maawnposane (onpelelenie e, HyHEmni |
yHAcTHUEOS, cnocoboR BMHMOSHCTEIA).
[MocTanonKka Bonpocos (ITHHLHATHRNOES
COTDYIHHYECTRO B NOHCKE 1 chope
REGOpPMAILIH).

Paspemenmse kondomeTon | BRSARICHHE,
MASHTHR KRN TPOOIEMET, MOHEK H OLCHES
ANLTEPHATARHED CIIOCOD0E PaIpe eI
KOHGIIMETE, TPIRTTIE PEUeHi i ero
PEaTHEATN ).

Ynpapaemie NoBeIednes napTaépa
TOMHOCTEH EbIPaEaTh CBOH MBICIH
(KOHTPONE, ROPPEKUMd. oterka seficrani
napTHdpa yueune ¢ JoetaTounod noIHeToH 1
TOMHOCTEED BEIPAGKATE C130M MbIC/TH)

[Mosmsaressnsie YY1 Pervanmusbie YY1
| OfmeyaebabIe Leaenongranue (MOCTAROBER VIEDH0N 38184H
- GOpMYTHPOBAEHE MooHanaTenLHodl e, Ha OcHORE CODTHECSHMA TOTD, 9TO Y& |

- NOHCE H BeljlenieHie aripopaanim;

- FHAKOBO-CHMBOIHISCKIE

- MOJETHPORAHHE

Jlormueckne

- QHATHS € UeTEE BRUReNaHAA NPHAKOR
(CYHICETBCHNBEY, HOCYSCTHEIINE )

- CHETES KK COCTARIEHME WEAOT0 113 YacTed,
BOCTIOTHAE HeJOCTHIIHE KOMIOHCH TS

- BRDOp OCHOBAHAA ¥ KDHTCPHER 1A
CPaBHEHHA, CEPHAILNH, KI1aCCH KA
DOBEKTOR;

- OB eIt MO0 NOHATHS, DLIBCACHITG

GO ICTRIER

-YTRHORIEHHE IPHMAHRO-CIC IS TRCHHLX
epgaed;

- MOCTPOSHNE TOrHueekoll L2 Pacey HAEHIH,
- JOYAMTRNRCTRO;

- BLIIBMIKCHHE MUTIOTES H 0 0DOCHOBANNE,
JeiicTais NOCTAROBRY 1 pemenns npobaes:
- HOPMYTHPOBAHHE POGIEMbL;

- CAMOCTONTETBHOE COZIAHNE CNOCO0OD
pemenas HPOLIEM TROPHECKOTD I NOHCKOBOTO

XapaKTepa.

HIBECTHO B YCHOSHO YHAUTHMIHCA, K TOro, o

eIl HERIBECTHO ),

[LaannpoBamne {ONpeieierme

NOCIEA0BETEILHOCTH IPOMEY TOUHEX Hened ¢

yudToM KOHEGROTD PEIVIETATE, COCTRBICHHE

AN i AACIeI0RATENTRHOCTH JefcTuni),

Mporuesnposanne (NPeIBOCKHUEHTE

PETYVILTATA B YPORRE YCOOCHHR, €70

BPEMEHIIBIN XAPAKTEPHCTHE).

Kowrpoan {8 opye cIHUEHER crpcoba

AGfCTRAA H ere pesyIIbTaTa ¢ 3InHTILM

FTLTOHGM € HeThKy oBHANYKeHHS OTEAOHSHIT

1t oTodEi OT FTEsona)

Kuppeskuns {specenne HEODXOTHMEIK

NONCTHERHA 1t KOPPEKTHE B IUIAH ¢ CHocoD

[EfCTENE B CHYMAE PACKOBICH A YTAIOHE,

peaTsHoro JeificTana i ero NPoAYETa).

Ouenica (BETETEHEE B OCOIHAHNE VIALIIMHCE |

rOrD, HT0 YRS YCBOEHD W WTO SIS MONneHHT

| VCEOSHHMN), DCOSHAHHE KAMECTEA H YPORHA |
YEBOSHIR ), '

| Bogenan canMoperyasums (CnocobHoCTE K

| seoILTICERLN CHIL N SHEPTHH; cHocoSHOCTE K
BOMEROMY YCHIHIO — K BRIDOPY B CHTYALHH

| MOTHBALHONHOFD rOHUTHETS H K IP20J0IeHHIO

| MpEnuTCTRAR). |




LCONEPAAHME YUEEHOH JHCHHIIHHLL
Brenenue

MaTemMaTHKa B HayKe, TeXHHKES, IKOHOMPEKE, HHOOPMAIHOHHLIX TEXHOJOMHAX H
Epﬂmi"—lﬂﬂm}ﬁ e TENLEHOSTIL. I.I‘.'.'JIH ML II'3"'_'.""'IL'-I'.I.IIH MAOATEMITTIIELL I.'IPJI ORI PO L
cnenHaneoctn CT10,

AJI'EBPA

PaipiTHe NoHATHA 0 9xcne. [lease W panHoHATRHRE yinena, JlefcreimensHLe
GHCTA. JIPGuNcennbie surucIenuA.
Feorvrnexenoee yueara,

Kopus, crencin i aorapufsin

Kopru w cmeneny. KopHn HaTypanbHOil CTEOCHH W3 YHCTA B AX cBOHCTRAE. CTeneHH ¢©
PAUHOHATEHEIMH  nokazaTensMy, HxX ceolicrsa,  Crenenm ¢ aefierBnTenbHEIMA
NORAETENAMH. Caniicmea chieneini ©  JelicMetmeTel M NORaIameTem,

Jozapuipsm. JTozapugpn vucaa. Ocnonnoe norapuisiguyecoe Tomeaectso, JecsrriuHbEe H
HarvpainsHme norapudmbl. [lpasnng neficrenil ¢ acrapdpmamu. llepexoa kK HOBOMY
OCHOBRAHHIO.

Mpealpazosanne aredponveckny  aspaxcenuil.  [lpeoSpasosimne  panioHATEHMX,
HPPALHOHATEHEIN CTEMSHHELY, NOKAIRTENEHLIY 0 norapaarueckux sepakeniil.

ITpaxmuneckie 3anamius.

ApuibMerHueckie OeficTBHA HAD 4YHCIAMH, HAXOKICHHE NPHOIGKCHHBIX
JHAYCHHA BETHYHH U NTorpeluiocTel BRrucaeHnit (abcoaoTHON H OTHOCHTENBEHOH ),
CPABHEHHE YHCIOBLIX BBIPaAceil.

BrIMHCICHHE H CPABRHEHHE KOpHell. BrnoiHeHRe PACHETOR ©  PaJHERTaMHu.

Pemenne wppannonansHmx  vpasheHuil. Haxomaoenne smagemmil CrencHeH ¢
PRAIMOHANEHEIMI MokaszaTensmi. Cpasneune crencueii, [TpeobpasopaHid BepamkeHnii,
comemEany cTenamn. Pemenne NOKasaTeNLHLIY VpaBHenni.

PeinerHe NpHimaMHbIx 200600,

Huaxoaoenne smadennii sorapudya 0o OpoHIBOIBHOMY OCHOBANHIO. [Mepexon ot
ONHOrO oOCHOBAHMA K apyrosmy.  Beldeciedng o cpasdedne  norapudmos.
JorapudMupopdn e 1 DOTSHUHPORAHTE BhIpAKeH.

[MpuOmUKeHHEIE BLSMHCACHUA W PEHIEHRA NPUERAgHEIX 3agad. PeweHde
norapidMHSecKIX yparHe i,

OCHOBLI TPTHIOHOMETIHHA

DeHopHLIe DDHTTHH.

Paawannas mepa yvrna. Bpamarensnoe apiaerne. UHHYC, KOCHHYC, TAHTEHC H
KOTAHTCHC HCE,

Oenonnie 'I!'[I-l-li'llllllml:‘r[flllill.'{‘lu‘.lle INREIeCTER.
DopMy Al NpRBeacHMA. QopMy bl eamkeia. PopyMyasl ¥ IBOSHHA. PopMyib
ROAGEURHOS0 V2T,

[peofpasosanna npocTeilmux TPHIOHOMCTPITECKIX Bl padeiinil.

1t



HPEGEPBWB&III!L: CYMMEL TRPHIOHOMUETRHYSCKHX dJ"_'r"I'IHJ.J.]‘[ﬁ B [IPOAAINCACEIHE H
HP]HBHE,II_E'HH.H B 'I:.F}".'HM}'. .El:ffjﬂuf.'ﬂ?“’ﬂ'f HIPHE'UHU.’I-IE‘ET_F‘HHEL‘HTLE lﬂ'lr‘?]’k’!{il‘ﬁ ‘IE_PE"&
MaNSEnc BAIOEHN NGO GPSVAlendimid,

TII“F"UH'D“ ETpHEeCKBe VRaBHEHNN H HeDABRCHETRR,

[MpocTeiimme TPHrOHOMETPHYECKIE VPABHEHHA. ITpocmetivae
PRSI EM PUNECK TS HEfIBENC IR
Odpamuwie mpurowomempuneckue @vnnie. APRoHRY O, APKKOCHIYC, APETANTEHL,

Hpawmuaecicue sannmiin,

Panuannniit meToa H3MepeHna YTIOB BPAINSHHE W CEA3E C TPAXYCHOM Mopoii.
OCHOBHBIC TPHIOHOMCTPHMECKHE TOMKIECTBA, (POPMYIB CIOMCHHS, YIBOCHHH,
NpeofpasoBanie  CYMMBL  TPHFOHOMETPHYECKHX  GYHKONA B #pon3BeleHNE,
npeofpajioBaHie NPOHIBeISHHA TPHIOROMETpHYeCKHX dyHRIIR B CyMMYy.

[IpocTefimye TPHIOHOMETPDHYECKHE YPABHeHEd H HepaBsHCTRA,

OfpaTieie TPHrOHOMeTPHUECKHE 3y HKITHH: ApKCHHYC, APKKOCHHYC, 8PKTaHTe .

OYHKIIHH, HX CRONCTBA H TPADHKH.

@yuxnun. O0nacTs onpegeledHdds # MHOMECTRD 3IHAYSHHH, rpadMK dYHKIHH,
NOCTPOSHNE rPpadukos QYHKLN, 3AIaHHMX PAuTITIHEMH CrnocobaMn.

Caodemen aﬁ_}wﬁ:;{uu MoHOTOHHOOTE, USTHOCTH.,  HEMETHOCTh, OrPaHHYEHHOCTE,
nepHoARYHOCTE, TlpoMesyTEd pospacTanis B yOLIBAHAA, HaHGOILIES H HAMMEHLIISE
IHAHEHHS, TOUKM  SRcTpesymia.  pajmmeckas  wwrepoperanms.  [Ipumepn
PYHEIHOHATRHEIX — IABHCHMOCTEll © 2 peaneiHLIX  Opousccax #  SBNEHHAEX.
Apubsmetiueckue onepamuy Han GyaximavMe. CnokHas  QYHEIEA  (KOMIO3IHITHA ).
HHowgmue 0 wenpepwieHocnTy  gamKkyia.

Obipamuere yncnun, Ofaaome onpedesainst @ oGIACme Raveniill cGpamuot gy,

INpadvurn obGpamnot ghvnis,

Crenenn bl iy TR TE TR LI, :lﬂrapuqmutmuuue n 'I'F-'I'II'IJEUHET]]I'IHE[‘H]IE *}'HKUHI-L
Ofparheie TpuronoMerpiseckne dyHEKIEN,

Onpeaenciua dyuruull, nx cpoficTea u rpadmxm.
[MpeoOpaszosalia rpaduios. |lapaanenbHBI MepeHOC, CHMMETPHAE OTHOCHTEIBHO
ocel KOODAOHHAT H CHMMETPHH OTHOCHTEIBHO HAYANA KOOPAHHAT, CHMMCTPHH
OTHOCHTEABHO NPAMOR 1 = x, pACTAXECHHE H CAITHE BOOME CCCH KOOPAHHUT.

fIpcrcmuy eckie Ianamiis.

[Mprmeps Sanncnnvoctell s Memay NepeMeliiidMi B PCaibHEIX OPOLECcax M3
cvemunx  gueumnninn. Onpegenenne dyuwuunii. [octpocane B yrenne rpadgiron
iyuEUHil. Mocnelopanne QyHKLHIL

Croficrea arHelinodl,, Kpaaparnunofi, KYCOMHO-THHSAHOR o apodHo- nHHeRHOH
ipyE I

HenpeprsiLie H MepHoIHYecEne YR,

Caoficroa W rpadmxn citiyca, KOCHHYCA, TAHANEHCE B koTanTenca, (OGpaTHhie
(PYHELIA B ¥X TPpadux.

Obparnsie TpHrosoMerprdeckne Oyukunn, [peobpasosasana rpadmxs gy s,

[‘apMonngeckie Ronebanna, [IpHRIagnee SaIETH,

[ToxkaszarenbHble, AOTAPHOMHYECKNE, TPHIOHOMETPHYECKHE YDABHEHHS M

REFRIEENCIE,



HAYANA MATEMATHUECKOI'O AHATH3A.

Mocaedosanmenvrocnu, Cnocobe 321888t B CBOACTEA YHCTOBRIX MOC/IEA0BATEARHOCTE,
Honamue 0 npedere ROCISOOEEMETsNOCIU. CVEcmeosanie RPpeoeTa Monomonrion
QapauEdenol nocredosamersrocmy. CYyMMRPOBRAHNE MOCNENoRATETRHOCTEH.

BeckoneuHo yORIBAIOMIAR NEOMETPHYCCKAN NMPOIPECCHA Il €€ CYMMA,
Hpouzeodnan. TlongTie o mpomspoanod fywKitnm, ce reoMeTpHYeckEl 1 dHIHIeCKT
eMblel, YpapHenue gacatennHofi K rpadwmxy dyeExonn, TIpomapogaiie  CYMMEL,
PAIHOCTH, npowsscnennd, wactane. [IpoH3BOIHLIE OCHOBHBIX  3NEMESHTAPHLIN
pyvirani. [Ipuvenense npouaponpodt k¥ neenenosammo Gyvinamit 1t noeTrpoelnIo
rpadmkon. Hpoiaadume abpammnoty fowscygnine o eovnosuyun dovnspn.

[Mpamepr Henoan3IeBania  nNponzBoanoll ona  HaxOMKOeHHd HAHTYYILEro
PEL’I’.I‘I'.:I-I!I.I:H B I'Ipl'[!'l;'_l'.!ﬂ.'_"'.['['l BN FATIOMOX,

Bropas npodssofHas, e reoMerpudecknf B uamuecknilt | eMeien,
HaxomoeEne CROPOCTH INTA IPOIECCa, 3IaIanHoro (hopMy ol B rpadmxon.
Hepsoobpaznan n arrerpan. [lppvmenenne onpeleieHHOre HHTETPAIa A8 HAXOHICHHN
nnomany  KpHEOMHMHCEROA Tpaneumn. @opayaa Heomoxa—lefiGuua,  Tlpaseph
NpHMEHEHWA HHTerpana B IHIHKe W TeoMeTPHK,

FIparmniy e celie 3as s,

UpenoBas NOCHSA0BITENEHOCTE, CocebLl ee 3alaifd, BEMHOTSHHA YIRHOB
nocnegosarensHocT.  Tlpenen nocasioBaTenbHOCTH.  DbeckoHedHo vORBAKIHAR
redoMeTpieCEad MPOTPeCCHE .,

[Iponssognan: MEXAHHUSCKHA B FeOMETPHYSCKHHA CMEICH NPOH3IBOIHOH,

YpasHcHHE KacaTeaesHoH B oDuwem snae. [lpapnna #  QoOpMYyIE
authbepeHunpoBa KA, TAbAHUE NPOMIROJHBN WIEMEHTAPHEIX (PYHKITHA,

HMcocnenosanme GyHEIEN © oMok apomssoadofl. Haxosgenne
I-].HI-!.EI..'!..'.H:.II!J:!.'D_ HAMMCOHEBLIIICD SHAMCHIIA 11 B-EUTPED.I':'L'ILHLIE L1 [ﬂr-lEl{]-lﬂ l.l:l}"HHu"“-

Huarerpan B neppoobpoanns. Teopesma Hwuworoma—IlefiGmmnia, Tipusmenenie
HHTETPaI8 K BRIYHCICHMIO (3HYeckX BeIHYHH 1 [nowanedi,

YPABHEHNHA H HEPABEHCTBA.

J-"pnm";;}uir i cichtesmbl yposweni. PallnoHATRERE, HPPAIHORATEHEE, TOKA3ETEIRHEE W
T]]HT‘DHD\IE‘IPH’-IEE'H:I-'II:- :.?_FIEIIIIIL'.II]IJ-] 1 CHETEME.

PaBHOCKIEHOCTE YPaBHEHNIT, HEPABCHCTE, CHETEM.
OcHoBHEE DpHeMEl HX PELUSHHA (PATIOMEHHE HA MHMKHTENH, BRSJICHHE HUBLIX
HEH3BCCTHRIX, [TOICTAHUBERS, lpﬁq}ll‘lﬂﬂlﬁ‘-ﬂﬁ MeTOL)
Hepadencmen. Palmoransibe, HPPaHOHETBHBIE, NOKAIETE LIS B
IMPUZOHCMEMPLYSCKTE HEPAREHCTRA. COCHOBHLIE NPHEMBLI WX PEllEHRA.
Heneaszosaume ceoficms i spadiises QyuRiid npy pewenun ypasnenni o nepasencme. Metol
artepsancs, HioGpawenne ua  woopaunatwof (TDCKOCTH MHGKECTSA  pellcHHH
VPABHEHWA ¢ HEPRBSHCTE C ABYMH NCPEMSHHbBIMI 1 X CHCTEM,

INpuxnagueie 3agauH.

TIpuMeHeHHE MATEMATHYECKHX METOI0B [U1H PENIEHHA COepIKaTenbHBIX 38184
A3 pasTHIHEX obaacTell HAYEN 1 OPAKTHEKH.

Hirnepuperaius pesyibTaTa, ¥YucT PeiUlbHbLIX OTPAITH e,

[Tpakmueckue Iansanis.

Kopan ypasmennii. PassocuisHocTh ypapnennii. Ilpeobpasosanne ypasHeHui.
OcHOBHEIE NPHEMEL PRLUISHHA YPABHEHHI. Pelene cHCTEM  YPABHEHHNA,
l-{cnmgonam:e caoficts o rpadukon gyukunli A pemenHs ypasHeHHl u

UE‘FEI:BEHE?.'B.



EOMBHHATOPHEA, CTATHCTHKA H TEOPHH BEPOATHOCTEIL
Daementel KoMINIATOPIKIL

Ocuopnpre nousThs koMmBuHaTopuKkil. 3a0aul HA NOICYST YHOAE palvetineHll,
nepecTaHoRoK, coMeTannii, Pemenne 3nay wa nepedop BapHanTos,

dopMyns Guxoma Helorons, Ceofictea  OnHOMAHAIbHBIX  KoaduprumenTon,
Tpeyronsauk [ackana.

FAEMENTE TEODPHA BEPORTHOCTER.

Cofsrrie, BEpOATHOCTL CODLITIA, CAOMESITHE I ¥ MIOHKEIHE BepOATHOC TR,

Honwmue o Nerdgucismocniy cobuimui. duexkpempai  cayyaunal  sennyuNag,
Iagkan ee pacnpecesenti. Hucnossie Yapakmepnemurt QueKpemnnol  cayyaunon
genyyunsl. Monamue @ 000N GOTBIINYX YHEEen.

aﬂ'EHEHTI..'I MATEMATHYCCKON CTATHCTIEN,

[peacTaBneHie NaHHBIX (raf/iHuel, aHarpaMmbl, rpadukn), ceneparonas
cosOKYRHOChtb, ehibopra, cpeduee  apudimemuveckoe, Mmeducna. Hovamue o
FAOAUAX MAMEMAMPYCCKON  CIMaMUCNUKHT.

Perpennie npaienttil@ciciy 2a0au & NPUMENeines epogmyocmibiy MEmodes.

HP{JKMH"! {=of i S ] S T

HcTopua passuTiA KOMOHIATOPHEN, TCOPHH BEPOXTHOCTEN B CTATHCTARHN W X
pOME B PAFIMMHBIN  Cepax  genoBedeckofi  wHimelearesnHocTn.  [lpesiin
xoMOGHHATOPHEY. Pelenine KOMOMHATOPHEIX 347184, PasMeIcHHN, CO4ETAHHA ©
MEPE TaHOBKN.

Bustosm Hutorona 1 tpevroasuuk [ackana. [prraaansie saaum.

Kiaccuueckoe onpeleicHie BepOATHOCTH, CROHCTBA BCPOATHOCTEH, Teopema o
eysMse  peposTHOCcTell.,  Brrmiclienne BepoSTHOCTCH. [Mpuknanukie  FANAYH.
Tpedcrasnesnse yHcaoBeIX gaHneX. |lpurnannme samasn.

TEEOMETPHA

nPHMHL'- MO IOCTI B l]pﬂETr.IIIIl.'."I‘.EE-.

BiaumHuoe pacnonomenne JBYX MPEMEN B IPOCTPAHCTHE. [TapanienbHOCTE
npamMoil 1 mockocTy. [TapanensHoCcTh MoCKoCTe.

[MepnermukyIApHOCTE NpaMoil i mockoery, [lepnenankynsp # HaKNOHHAA,
YTron MEIy NPEMOIl H NAGCKOCTRIO, [y rpatHbIi Y ra.

Vron meaay wiockocTamy, Mepnen MKy AApHOCTD ABYX INIOCKOCTEH.

FeOMeTpHUECKHE NPeo0patoBaHus  NpOCTPRICTIA: DapAICTBHEI  [NEPEHOC,
CHMMETDHA OTHOCHTEMRHO THIOCKOCTH,

[MapannensHoe npoekmnposadue. flrewads  apmosouaision  RPOEKLEL.
Haobpajierie NpocTpaHeTREHHEI (huryp.

HpaxmuyecKie SaHAMIA,

TMpu3naEs BIAMMHOIO PACMONOKEHMS NPAMBIX. YTOI MEKIY TIpAMBIMHLL
BsauMHOE pacnonoseHie NpaMex i rockocTeil. [lepleH MKy nap 1 HAKIOHHAR K
MNOCKOCTH. Yrom mesny  npaMoii #  (IocKoCcTERD.  TeopeMBl ©  BIAHMHOM
FCE.EHDTID}WHHI! ”]"lﬂ!‘-lﬂﬁ_l! MEOCKOCTH, TEDIJEMH O TREX HNEPICHTH By THPAX.

[Mpuanaxy 1 ceoficTra NApANTEILHEIX # AEPISHANEY TAPHEX nrocKocTeit.



PaccTodliie 0T TOUKR A0 MHoCKOCTH, OT npsMofl 40 NIOCKOCTH, pAcCTORIRE
MEHCTY OCKOCTAMI, MOHLLY CHPeLIHRAKIITHMHCA NpAasBIMH, MEHUTY
NPOHIBONEHRMI QHIYPAMU B HPOCTpancTRE.

MapaniensHoe MPOSKTHPOBAHHE MW ETO coolicTea, Teopema 0 nBroWaou
OPMOZOHATEHON  MPOSKITL MNOZOV20TBNUKD. BaasmHOe PACIONOMEHNE
MpoCTPANCTEEHNLN (QUIyp.

M nororpaHHIKH.

Bepumusl, pefipa, rpaii MHOTOTPAHHIKA, Passepmixe. MHO202paHEBIE YETH.
Bemmrcinie miiczospennurn. Teopeua inepa.

[Tpnsna. TIpAMAA M NarIoHHaE TPHIMA. IMparssias nprssa. [apanieienine.
Kyvb.

MMupamuaa, [lpapiibras  nupasian,  YecueHion nupamiaa, [ erpasap,
CumMmeTpiH B Ky0€, B Napaiicienuieic, B npiusme i MUpaMie,
Cevuenna kyGa, IIPUIME H 1THPAMILILL
[Tpeacranecane © NPARATRHEIX MHOTOIPaHHHKaX (TeTpasgpe, KyDe, OKTA3ApE,
ACOERAFIPE W HKOCATAPE),

Teas i NOBEPINOCTH BPAWETHiL.

[lunuuap W KOHYC. VepueHHell wonye, OCHOBAHHE, BEICOTA, Goxonan
noBepxEOeTL, Obpasviolmai,  Pa3BsepTRA. Oceprle  CEYSHHA M CEHMCHMH,
MapaIAe/ibHbIC OCHORAINID.

Lilap u cipepa, UxX ceuemny, Kacorennnasd miockacth cihepe.

Hivepenna BTesMeT pri.

OBnes 1 ero wiMeperne, MeETerpatsias opayaa BTeMa.
GopMynsl  obbema  Kyba, mpAMOyTOAsHAT napa/jiiencinness, NpH3IMEL,
A Aapa. Qopsy s oibens NUPAMIILL B KOHYCi.

hopMy B TIOIELN nopepxrocrell MUTHAIPpAR W KOHYCO. hopuyne o0BEMA
mEpa ¥ noman chepn.

[NogoBue Ten, OTHOWEHNS NI0MANSH nopepxuocTeil n obremos ogodHLx T

ITparmuyeckiie ICaARTIA.

Paanuuible Biikl MHOTOUPAHHHKOB. Mx nzobpascennn, CeueHHd, PA3BEPTRH
muororpaHHukon. [hnouale MOBEPXHOCTH. Buom cumseTpiii B NpoOCTPaHCTBEE.
CHMMETpHA TeA BpalucHus W MHOTOrPAHHUKOE, BeMHCicHne naomaneil u
OO BEMOB,

KOOPMHATEI H BEKTOFBL

Mpamoyroabias (ISKAPTORL) CHETEME KOOPIHHAT B npocTpancTee. Dopayaa
PACCTOAHHA MENLTY JBYMA TOUKAMH. Y pasneHis clepbl, irocrocmu N FIPEMOE.

BexTophkl. Monynbh BeKTOPd. Papenctro BeRTOpoB. CHOMEHHC BCKTOROB.
YMHOMECHHE BEKTOPA HA HROAL. Pasnoskenne BEKTOPA 110 HANPABICHRAM,. Yron
MEHCTY [BYMH BEKTODAMH, MMpoeknitd BCKTOPA HA OCE. KoopanHaTsl BEKTOPA.
CrangpHOE MPOHIREIEHHE BEKTOPOB,

Menonk30paine KDOPIMHAT H BEKTOPOE MPH pellernii MATEMATHYECKHK H
MPUICTAMHEIX 38784,

Hparmunecrue Fenams.

!



Bemtopul. Jeflieraus ¢ sexropadu. Jexopropa cHoTeMa  KoOpaMHAT B
npocTpaHcTie.

YpapHeHHe ORKpYERHOCTH, cepbl, MIOCKOCTH. PACCTOAHHE MEMRIY TOYHKAMH.
JeficTeHs € BOKTOPAME, 3IAHHBIME  KoOpiadHaTaMy. CRATpHOS NpOHIBEASHHE
BeRTOpoR. BexrTopuoe ypasHenne npasmoll ¥ nnockoctd. Henomssopanne sexTopos
TMpPH JOKAISTENLCTES TECPEM CTEPenMeTPRIIIL

Anx  BHeaynuTOpHEIX  3aHaTHil CTYAENTAM HAPAAY C pelieRHeM 34089 H
BBINOIHEHHA NPEKTHYMECKHX 3alaHifl NPeAIaramoTcl TEMbBl ACCISAOBITEALCKHX M
pethepaTHBHLX paboT, B KOTOPHRIX BMECTO Cepuil OTICARHBIX MEIKHX 3189 H
YOPORTOHHH NPAANAraTes CHMRHETIRIS JATaHN, TReDVIOUNE OnRTenLHoil pabor: o
paMiax  ogHoft  maremaTwueckoil  cwryanun. I9TH Temil  MmoryrT  OGeTE KAK
HHIHDMIYWTLHBMH 3aJaHHAMH, T8k 1 TPYTINOBELIMH AN COBMECTHOIC BLINOMNHCHHSA
HCCACAOBANNA,

Hpuseprsie mexs pedhepamaos (doriadon), HecAeIoRAMETICRIUY  NPOEKNI0E,

Henpeprsube apobu,

TI]:I-'H MEHSHHS IO LIX [II‘JI’.‘.‘II.E[I'I‘HI! BRI CRHX PE.L"’EE‘TE:':.
[MapanaeapHOC NPOCKTHPOBAHHE.

CpeiHHe 3HAYeHHA W HX NHUMeHeHNe B CTATHCTHEE.
BexTopHoe 3aJaHHe MPAMBIX H IIIOCKOCTER B MPOCTPAHCTRE.
CrnoxeHne rapMOHHHMECKHX Koge0anuii,

INpadinascros pelneHie VvpapHenil 1 HepaRenCcTE.
[MpapWibHLIE B HOAY NPEBHABHEIC MHOIOT PAHHITKH,
KoHHMCCKHIC CCMCHHA H MX NPUMEHSHNE B TEXHIKC.
lNongrne andbepeHIIHATA | eTd NPHITOMEHH.

CxeMul NOBTOPHEIX MCHKITAHIG bepHy 1w,

Heeneaosanie ypasHeHni W HepaseHCTB ©  [BPAMETPOM.

2.1 KofIHYeCTEO MACOR i OCBOCIHE NPOTPaM il yuehinoil scunanmm
Coemsaneaoers, 13,0211 Texmmmeckad swciyaragns o O0CIVKHBRANE IMEKTPHYECKOrO H
VISKTPOMEXAMHUECKOTO 0DOpY I0BaHIA (0D 0TPaCTaM )

Mpw  peamwsamm  comepwcunng  ODINEOOPAI0BITENLHOM vueQHol  JHCIMINHHEL
adMaremarnkas & npeJelax  OCcBlSHHA MpOIpasihl IOJITOTORKH CheuHanueTon
CPCOHCTe TR0 }"[tfrﬂﬂ-ﬂ HOCPAIKE CTYASHTOD COCTORAST

Bua yuebuoii padors Hm:::f:an

MaxcHMAIBHAR VuelHas Harpysga (Beero) o 252
OOx3atechHas 2y IHTOPHAR _:m::ﬁ-ﬁni HILPPYIKD (BOEra) | 234
T TOM '-I:HEJIE"' I
MERIHN 70
MPRETHYECKHE paloT 164

I ROHEY B THLHH | 12
Hrorosas an‘n"j_a.uus 8 GOpPAME JETGMENT £




2.2 Temaruueckor IAHNPOBANHE,

— a — o p—

Bua vuednoi paiioim

Komusieerao qacom

Avanropebie anwins, Cojepmanne obysenms

. Breneme 2
PaspiTHE NOHATHR O YHCNE 10
KopHHu, CTEneHn W aorapudiMel 218
[MpaMBie 1 IIOCKOCTH B IPOCTRANC | De 24
KomGunaropiuka 12
KoopamuaTs ¥ BeRTOpS! 16
| OCHOBR TPATOBOMETHI 31
I. oy gy 1 rpadinkn 18
MHOTOTPAHHHEN W KPN TARIE Telll 26
Hayaza maremaTHUec koo alaiinza 24
HHTerpail i ero npaMcHCHBe 15
TeMeHTL TEOPHH BepodaTHocTell 1 MaTeMaTHYECKOH 12
CTATHCTHEH )
Ypannenns 1 HePABCHCTHA 20
Hrorn 23
B 1.u.
M Beero
i Hanmicnonaanmme Tearkl, SRHaTie - NnpaKTH-
YPox HECKHAX
1-2 Breaenme. 2
Pazoea I, Poisinie nongmie 0 Sncie 0 | 6
3-4 | Heticreurensinie gucna. [TpuGnmmeHabe REMHCTIEHIL, 2 ]
S-6 OrHocnTenbHAS 1 a5COMOTHILE B0 PELIHOCTH. | 2
Mpaxromeckoe wnarne Nl.
7.8 BrinoaneHie apRMeTHeCKiX ICACTENA Ra THeTaMi. | 4 -
CpapHerEne SHCTOBLIY BRIDAREHI, =
| Haxomtende nprifamsemnng saverinfi penmsamm u 2
S-10 2 4
norpetioeTeld auncTenm
11-12 KoMaaekc bl SHCAn. i, 1
llposepounasn pabora N1, o -
Pazden 2. Kopin, coenen i, Aoaapugais 28 20 |
| Hetopieckoe buedenine. |
13-14 ; 2
| Kopenb n-0 crenexn, Cooficrs paaniLios. ,
1516 CreneHs ¢ PALMOHLIBHEIM | AT TRHTETRIEM 3 '
nogazarees, Caofcyng creneteil. l |
17-18 | Norapudmir. Caofteraa sorapudmos. |z :

16




[Mpecbpaiosanme Bupasmkenil, CoLePRAMEY PLUTHELIL H

Mposepoanun pubors Nad,

3 3
19-20 e ¥
llpaxTiueckoe 3anaTne Nel,
21-12 | Cpasnenude xophedl # creneneii, 2 p.
23-24 | Pewmemie HPPAIHOHATERLE VPRBHEART, p. P
23-26 | Pemenne NOKRIaTE RHEN VPeBHERRH, 2 2
27-28 | PeimenHe MpHKJAIHGIX Saak. 2 2
[MpakTumeckos muaTne Neld,
29.30 | Haxosgnenne anauennit norapudaa o nposssoikaouy 2 |
| OCHOBAITHIO,
330 | Mepexon 0T odHOM OCHOBAHNE NOrapudsa K IpyroMy. % 1
g [ EHEE CBOHCTE aorapudmos. =
I 1 o Lol P
3334 Cpaauenu:: nerapudaos. JlerappdsMuposaime i " -
NOTEHUMPORRHKE Bhlpasesl, - N
33-36 | PrmcHac noraprdMHMcCKHX YPAasHCHKI. 2 &
17.38 MpHOTHRCHHLE BEMHCTEHHE 1 PRIIEHEE TPHKILTHEX - 5
0.
39-40 | Cloobmenme MATEPHATA N0 PAITETY. - .
' | Mponceposinan padora Mol s =
Pazden 3. Hpawsie o m1ocsocnmm & mpemm chnee mn 14
41,47 | (QCHOBHEE TONATHA crepeomeTpHi, Bianvmoe 2
| PACTONOKCHHE NPAMBIX B NPOCTPANCTEL.
43-44 | [lapaniessiocTs TPAsEy # nekocTeil 2
45-46 | ncﬂ_wqmilmm OPAEMLIX H ILOCKOSTeH. 2
[pakTHdeeRoe TNATHE Ned,
47.48 Pemenne 34184 Ha MPHMEHSHIE SRCHOM CTEPEOMETPHI, I N 2
AP ILHEOCTE MPAMOE 1 IA0CKDCTH.
49. qu ! I:hm-lﬂ.ﬂ:ll BIARMHOIT Fﬂ':l'l'l'.'l'['l'.'ldﬂ..'ﬂllﬂ I'FF':HHEI‘{ B g :
= | hpottpancrse. Haxoxzeie YIZA MEGKAY TPAMBIMH, =
51,52 !Pﬁﬂj:ﬂ'ﬂ'&ﬁ:&;!lﬂll HE MpHMeHeHH2 npu:mrjlm i CBOHCTE 5 3
| THApaLIebH I MiaGCEoCTE.
5154 | Petierne 3404 HA NEPRei Ky ISPHOCTL MMl 1 B a
MAOCKOCTH, TEOPEME] O TPRX MepTeHHEYIRPaX,
Haxomaenne neyrpasioro yroa. Pemenne snaad 6o
35-50 | npHMEHENHe MpHITEakn nepnenInKy TApHBX £ z
NICKOCTER.
PeccTosHia B npocTpancTee. [Napamenstioe
5758 OpOeRTHPORIHME, Toopeaid o mioigaddl dpmasoiiTuian 2 2
ﬂpﬂﬂﬂlﬂuﬁ' .'IrHﬂr."'ﬂ_'lm-TbHﬂ'l'{ﬂ.
BrramsHoe pacnonomsesEne npocTpancTae HHLN (HIrvp,
50-60) 2 2
[Iposepoanman pabora M3,
Pasden 4. Kombunaropuka 12 8
&1.60 P P3EITHA KOMOMHI IOUKH 1 82 peim: B
BX "I BCMICCKOH Mﬂll:ﬂfﬂm&ﬂﬂcm.
B3-64 . "gﬂ:ﬂ; ﬂﬂHﬂ'lH.'E (IPARHIIA KOMOHHATOPIKH. 2
nm aangTie Nos.
65-66 | Pemenne 14104 Ha nep&c [HOBKH, Pa3MEemzHHA 2 2
67-68 | Haxowmenne wicng cosetaHnil. 2 2
69-70 | Pemienie KoMGHBaTOpHbx Sa1. 2 2
71.75 | BuHON HBIOTOHA 1t TPEYTOAbHILE [Naceas. 5 )




Hecaeaorame dvusuuil, Cnoficras tuxelnoit.

Pusdea 5. Koopamuatsi i BEKTOPLI 16 12
73-74 | Berropet B npocTpaReTne. JleHCTEHE C B::tv:-mpmu. 2
75-76 | KomnnanspHbe BeKTOPSL. 2
MpakTEYeckoe naTne Neb, |
71.78 JleKapTusa CHCTEME KOUPAHMIAT B (POCTPANETEE. 5 & |
JeficTeud ¢ BEKTODIMH, N &
70.80 | KoOpIRHATEL TOYKH H KOODIHHATSL BERTOPG. 2 2
§1-82 | Pewenpe npocrelilny 36184 B KOOPUMHATAN, 2 IF
83-84 [pevenesne Hopuy.l CRLIAPROTT HPOHIRCACHIE - -
| BEKTOPOR.
25-86 Y paRHEHHE ORPYRAUCTH, Ceps!, II0CKOCTH. - 3
BexTopHOE YpasHeHEE NPAMOT i OADCROCTH.
R7.88 Henonb3osaHHeE BEKTOPOR MPH TOKAMTEILCTRS TSOPEM ” o
crepeomerpui. Kowrpoasuas pafora Nel, - g
Paiden 6. OCHOBED TPHIOHOMETPIR 3 23 |
89.90 HETOpHYECKo: BBEICHIE, Coits © reomeTpucil. .
OCHORHEIE TONFTHA TPUTCHOMETPHE. =
Il cemecrp
91-02 | O¢HOBIEIC TPHIUAOMCTPHHCCKHE TORICETE, 2
0394 [Tpeodparoparne NPOCTEALWNY TRHTOHOMETPHISCKHX £
HLLpEHEHHITL N -
| 6506 | Tpurcnomerprucckue ypARACHIE I HepABCHCTER, 2
L MpaxTiueckoe saparue N7, s o
97-98 meumﬁ METOZ HIMEPEHNA YTTIOB BPAIlEHHA | CBN3h N -
¢ rpaaverodi Mepoit.
60100 Pewedie sanad HA NPHMEHCHUE D HORHLIX | = 5
TORIOHOMETPHMECKHN TORISCTE. s sl
| 101-102 | POpMyhE IPHEBEICHIS, i 2 2
103-104 | Gopmyel CIOREHIA, YABOSHIEA. 2 2
105-106 | NpeoSpazonanne TPHCOHOMETPHYECKHY BEIPOMEnui, 2 2
107-108 TpeoipatnriBne CYMM Bl TPHIOHOMETPHHCCKHN ; -
fivasinit B NPOMIBRIENIE I IPOHIBEICHRY B CYMMY, i
paxTnyeckor sapmrne Ned. |
109-110 | ApxcHEYe, apKKOCHHYS, APRTAHTEHC THCTL e | 2 2
111-112 | Pemenue npoerefilni TpuroROMETPHNECKHE vpapHenn#| 2 2
T 113-114 | Pemenne TRUrCHOMETPHUSCKIY YPABHSHIT. I 2 2
115-116 | Pemenne TpUroHoMETPHUCCKAX YRR repuil, 2 2
117-118 Pemenie mpocTel Y. TPHICHOMT R HECEI 2 1
HEPUBCHCTE.
119 Iporepounan padora Ned. 1 1
Pezoer 7. Oyngmny o rpadHEn 18 11
120 | [lepevcHAbE, DYHELNS H ¢ [ padiiK. 1
121-122 | Cuoiictea QvHKLLIN, 2
123-124 %H. MORASHTCARILL B norapuiHIecKa 3
125-126 | O e vk, [pectpasopainie rpadiHEDR, 2
MpakTHYCCROE JAHATHE N,
137.12g | TlocTPOCHNE b (fTenie rpadkas HVHELMIL 5 2

18




KBEIPATHHNOMN, Kycouno-munefinoll o gpoduo-mineinoi
drvHIEL.
129-130 HenpepeiBhsie H nepuoandeckae dyaruun, CrofcTaan | . 7
rpadyHKH CHAYCA, KOCHIVCA, TAHTEHCA M KOTAHIEHC, 2
131-132 Obpaiele rpttﬁn!{ﬂuﬂmiqﬂ Kie veEm, 1K " .
ehoficTBa 1 rpadii, = =
133-134 Pémente MOKAIATENRHER, J0IApuMHteckix 7 2
VOABHEHH # HEPABEHCTR.
135-136 " Pelierie TPHIOHOMETPHYECKIY YPAREEHI 1 5 2
riphg HEARCHCTE. |
137 Mpoescpoynan ]_mﬁu-m Nib. 1 1
Pazden 8. I'comerpnuessne Tea 16 11
138 TeomeTprs # apxemesTya. [INaToHOBE! 1 apXHNEI0BEL |
TeNi.
139-140 | INpraso, nrpasife i X pajBepTEd. 2
141-142 | Kpvrasie Tena s nx passeprii. 2
| NMpaxtnaeckoe sanarne N,
143-144 | TloetpoeHue CEYEHMR. 2 =
145-146 | Pemenie 3505 116 MHOIOrDaHHHKIL 2 2 ]
147-148 | Pemenne samad Hi TE10 BPAmCHEA, 2 2
149-150 | Pewenne 2a0a4 Ha BOHCAHHLE K ONHCAHHLIE - o |
FEOMETPITIECKIE Te Il L= =l
| 151-152 | Crnmverpust HPOCTPEHCTIEHHBIX TEIL | 2 2 |
153 Mporeporman pabora NeT. ! 1 :
Pasoea 9 Hadaia MarcMarin ecson auganma 24 i
154 | Yucnonas nocie oBRTe RHOCTE i €C Npeed. 1 |
155-156 | TMowsite nposmwonod, Tipasnie maddepenunposasng. 2 ;
157-158 | TIpouaeoaHLie OCHORHEX AeMeHTIPHB (IVAKLHE. | 2
159-160 | dsanyecknii i reoMeTpieckiil upcn NpOUIBOIHOH, 2
IpakTiyeckoe saname Nell, I
161-162 | [pasencuze npasna i dopya auldepermposanus. | 2 d
BLIMHCTIERHE N1PON3BOHEIX TTEMCHTAPHBLL I CIOKHBIY |
163-164 2 2
byl
165-166 Pemeine 3ama i Mexanmieckil i recMeTpHYECKIE E 5
GBI/ T POHIBOIHON
167-168 | Bropas TIPOHIHOMAAL, £e TCOMSTPHUSCKR 1 4 5 |
ek CHBICI,
Haxom 1enme MPoMeRy TR0 MONOTOHHUCTH, 5 -
169-170 2 2
IKCTPEMYMOB (YHKIHI.
171.173 [lpHneserie nponiaomil K HCG/ICADBAHIIC doy ML A 7
| noeTpoenno rpajMEog,
| 173174 Haxoscaenne HanSoN6mero 1 iaisMeHbI0Er0 IHAYCHHH 2 2
{y¥HRIHE,
175176 Menomezopanne NponIRoIHO 118 HAXOWIEHIE - 5
HEWTYHINErO PRUISHHA B ITPHENATHEN 34T0HAX,
il Mposepoanan pabora Ne§. 1 1
15 10

Fwdﬂ.'r.Uﬂ.L_an-pufpnn M ET0 MPUMEHENRE

178

! ﬂﬂpmﬂﬁpﬂﬂuﬂ [lpanpinag HAXOWIICHNS
Eag;dmﬁpmnhm

179-180

[ COMETPRHCCKHH CMBICT HiTer pavia, Popmya

| Hetorong-Jletifnima,

Ermd




181-182 | Boumcaenue momaaeh GUryp ¢ IoMOuE0 HETpana, 2 |
HMpakTiaeckor mumre Nel . |
183-184 | Haxomzenne nepsoobpaino. 2 2
Brivucienne warerpats no opuyne Heoromsis- =
| B5-186 2 2
| Jettdnnua.
|R7-188 | TIpUMCHCHNE  OMPEACACHHOTO HITETPaIL 1A 3 5
HANDCTEHIS IO KPHBOIMHCAHON Tpanern. -
185-190 | Haxomaenne nuomnan GHIYPLE ¢ MOMOMEE HHTEIPATE. ) 2
191,192 [IpsaiepEl TRRMERENHA WHTEMPATE B QIIMES H . =
2 reomerpimt. Ilposepounan pabora Nl ¥
Parden T, Hivepennn B reomerpin 10 &
TToHsTHE MAGIIRAN 1t OGLEME, X CROTICTRA.

193-194 | Mopuyin obnesa | ILI0HEIN NOBCPXHEOCTI Fd
| MHONH PAHHEHKOE,
| DopMy sl 0FLEME B LAOLUATH NORCPRHOCTH KPYTIME

195-196 . 2

| lpaxrnaeckoe sanarTine Al 3.
197-198 Brmucaenme obbeMa B oI noseprHoCTH A 2
MHOTOrPAHHHKOR.
199-200 Brupenenne obLeMn A NI0MATH AOREAXHOCTH P ~
KPYTIABIX TC1.

201-202 Orromenme naolsei noscpxaocted o 0dLemon “ 2

nonodner: Ten. [poseponnan paboraNe,

Pasden 12.°Teopnn sepoaTHoCTEl 12 8
"303-204 | DAEMENTH TCOPHY BEPOATHOCTRIL. 2 i
| 203-206 | INeMEHT B MATEMATHYICCKOH CTATHCTHRH. 2 i

MpakTwaeckoe sammrne Nel4, |

S07-208 | FAeeNECIOR ONPEEIERHE BRPORTHXTH. Croificrsa 5 |

BEPOATHOCTIL
200-210 | Brunei2ane BEpOATHOCTCH, | 2 2
211212 | VIeN0NI0BAKIE BEPOATHOCTEIL TIDH ellieY ; 5 5
NPHEIRIHED SR, .

213.214 H;egnmeung_mitiqumx AHHBDX |3 2
e Mposepornan pabora Nell.

Paydes 13, Ypanuennu u Lepasencrna 28 18

315216 Acredpaueckne ypastuesnd, Heropis, Heelenosanne - |

aHeifHLX H KRUIPATHED, YpusHeiiii,
Mpaskruaeeroe sanmrme MalS.
117.218 | Kopimt ypasiennii. PazHochIbHOCTE ¥Panaenmi. . -
| ' [lpeobpasoBaiHe YpasHenni,
| 219.220 | OcHoBHBe [PHEMEL PELLICHIA ypasHcHHi. P 2
271.222 Pemenie PRIDHILTLHLIG YPaRHeHNH, HePUBEHCTE H HX - 2
CHCTEA,

173.224 Pelnenne HpPalMOHLILHEN ypasHoiil. HepaBeHCTE H " 1
HX CHCTEM,

275976 PeleHne NOR3aTe/bHLLE YPUBHEHHE, HepalkeHcTs H HX 1 5
CHCTEML
Pemme AGPAPHHMIYECKAN YPARREHNITE, HEPABCHCTE | = "

227-228 |

| HX l:liL‘Tl:m
L | i



2129230 | PelieHne TPHroHoMeTpH IeCENE vpasHennii,

HEPEBEHCTE M HX CHCTEM.

[ 3%}

B

HenoapsosaHne cBONCTE H rpaduios (yHKEIE L

I

231-232 | 2
PEMEHHA VPABHEHNH i HEPARSHCTE.
233.234 | OGobmenne no payiery. Kowrpoasnas pabora M, 2 2
| Mroro: | 234 64




3, NAPAKTKPHCTHEA OCHOBHBIX BHAOB IEATEILHOCTH CTYAEHTOB

Coaepmanune XupakTepHcTHRS CCHOBNIX BRAOL JERTEILIOCTH CTYACHTOD (R4
oiiysenns yporne yseluy geiicTsnil)

Boeaenne CHUaROMASHIE ¢ POILIO MATEMATHEN B HAYKE, TEXHIKE,
SKOHOMHKS, HHPOPMAITHOHHEIX TEXHOTOIHAX 1 npakTiacc ko
ASHTENEIOCTH.

| CHHAKOMASHHE C eI 1 30I0NaMIY HIYYeHRH MATCMATHER
AJTEBRPA

Paignne Brimomnenne apaihmeruvec ki teficrouil Han WHoITaAMI,

NOHATHS O COUSTAN YOTHRIE M IACEMEHH LIS TIRTEM L.

e Haxoagiomme nprdinscHHhI THAYEHHA BelHaH 1|
norpelidocTell surucaennft (afcomornolt 1 oTHROCHTELHOH),
CPEBHCHHS YHCIOBBIX BhIpaEeHM .
Haxonotenne onmbor o npecbpaiosadmax 1l BEMICICHIEX

LOTHOCHTCH KU BeCeM NTVHETIM 1 DOTas 3l

Eopii, Criagosagine ¢ TOHATHEM KOopHR #- cleneAn, CBOHCTRAMH
crenenm, LM KAIOB M IR CPABHEHIE  KOpPHE.
SO APHPMLL POpMYJIHPOBAHHE ONPEAeTeHNA KOPHA M CBOHCTS KupHE .

BrimpcacHue i cpasHeHie kopredi, BEMoTHeHne MpHEHIEH
aHaueni s Kopua. [penbpazoranne yncioBsix 1 OVKBEHHBIX
BRpasEe il Coltepaainnxy paankaisl. Brunonyenue pacueton
e POPMYIEM, COMSPRAINHM PAANKAILL, OCYILECTRIIAR
IIL‘[‘rfI-?{L'I-II.HMhIU A ICTHHOBIEN BT IIpEUEPi’I'.’FﬂHﬂ-HH’1
Onpeacnenne pusHOCHITLADCTH BRIPAXKCHIH C PLIItKUTIMH.
Pelenne HpPalnonibiibX YPAaBHEHHA,
OsiakomIeie ¢ NOHATHEM CTeNEHM ¢ Aelcrai rebHbiM
nokazdTeses, Haxow neme smavenindi CreneHi, HenoTkiys [IpH
HEODNOTHMOCTT ILH(‘T[!}“HL‘II'HUI!L-HLIE cpencTaa, Janncuinanme
' KOPpi =il CTENEHN B B CTEISHH C JIPODHBIM NIOK S TeIeM 1
HaoDOpOT,
| ehopayimposadne cooficrs crencieil. Berncaenne erenenei ¢
PULLOHE LS M IOKI3ATCIEM, BRIIOMHSHIC MPHREAIICH SHIMCHHE
cTeneHn, CpaBHeHie crenenedi,
[TpecobpaioBatne YHCIOBHX 1 OYKBCHHBIN BhIPAATEHITI.
COAEPARILUX CTENCHN, IpHMenaa cpoiicTsa, Pomenne
NoKAATETRHEX YPaBHEHIH,
O3HAKOMICHIE C NPUMEHCHREM KOpHeil i cTencHedl HpH
BROTHCICHHN CPEATHN, NENCHHE OFTPEAKH B (30JI0TOM COHTHITAR,
Pemenine npns Ui 3a0a4 03 cAHHEIS TDOLSHTR
BrioaHcHie npeoGpaiosaninl Bupaaeinil, npiMeHenne
Npeabipasosanne | fb‘ﬂ‘FM}'ﬂ CRAIANHLIN CO cpolicTenmy creneHell i norapadmos,
WATeGpANTECKNY | Oppesienedie oBIactn LONYCTHMEBIX IHATEHNiT

DA

Bl Pk 0 upfu‘[mmm{:}:um phipakenss. Pemenne JorappMIaecknx
ypasHenni
OUHOBBL TPHIOHOMET H{Il )
| Oenognme Hayvuenne pamsansors METoaa MIMCPCHNA Y1TL0E BPAIISHI i
NORATHS WX CREIN ¢ rpasyeHodl mepoi, Flodpamedne Yo BpalicHHER
| HE OEPYAHOCTH, COOTHECEHHE BENTHMHHE YT C ero
PACTIONIOWCHHEM. |




DopMYTHPOBARHE ONPLIEIeHEl TPHTOHOMETPHYECKHX
Py KL U1 ¥ 08 [IOBOPOTAE W OCTPBIX ¥ s
HPAMOY UOJEHOIO TREY MIBHHES B OObACHEHAS HX

IURALTT B

Ocuosmae vpure-
HOMETHMEEKNIE

TpruMeHeH e OC HOBH LIX TPHIOHOMETP HHECKIN TORCIECTR LS
ALIYHCTEHIE SHaYe i TpHronoMeTpradecE s GyH e no
QAo I HNX

Ipeobpazosa- |
HIR OPOCTEimng

TPHTOROMETPAMEC-
KHY Bl psenmi

Hayaenne ocHoBHEIN QOPSYT TPHIOHOMETPHN fopMyIILL
CAQIKCHH A, YIBOCHHA, [1PeOOPAI0REHNA CYMMB TPHIOHOMETPHY=-X
hyHELN B NpOH3BLIEHNE B NPONIBCICHNA B CYMMY U

| PIMEHEHNE (TPH AR SICASi Y SHAEHHS TPRTOHOMETPHYECKOID

BLAPAKEHHA 3 YIPOULSHHA ero.

OBIAKOMIEHINE CO CHORCTBAMH CHMMCTPHM TOYCK Ha eannsHodl
OKPYHRHOCTI 1 IPHMCHEHHE HX N BLaisoaa hopMyn npiBeaeHis
N porTeiimmne Pewmwerie no opyMy 1M H 1 F‘Illil't!llli.l:!'rill.'.'l'll'ﬁll‘IJ:I:HDM}'IHp}-"l'}'
rpuronoverpit- | TPOCTERLEAX TPHIOHOMETIHHLCKIN ypanuennii. Hpiamenenne
YECKHE ODMITX MCTOAON PCLICHHA YpasuenHi (npuseieHne K
ypaBrenua nuHeHHOMY, KBRAPATHOMY, METO PASIONCHAR HA MHOEITCIIH,
nepagencmeg | FMEILL nepeMeHHO ) HPH PEICHHA TPHIOHOMETPHYSCKIX
ypasueHudl, Yaeine orveaars Ha KpYTe pelnenis npocTeliimx
TPIPOHOMETPHUSCKEY HePEASHCTR
Apreanye, f.':l'slmhzuarl.'l_r:mlu C HOHATHEM ODpETHEX TPHIOHOMETRHCCKHN
APERUCHIYE, vk, Hiayaenne onpeaeieinll apkcuiyca, aprrocHnyca,
apwTanrens UPRTAHreHca [neig, (QopMyTHpOBAHHE HX, HI00paEAenHe HAa
M CANHHYHOH ORPYRAOCTH, NPIMEISHNE [TPH PelIcHHN
ypandeHni
@YHKLUN, UX CBONCTBAHTPA®GHKH
DY, | OrpakomMieHiie © NORITHEM NEPeMEHHOil. nprMEpaMi
Nonsrie o apncuMocTel Moy nepemennbivMi, OQuHaKomiIcHle ©
RENPEPRIBHLTH NOHATHEM Ipadiid, oopeisiel e IPHHALICHHOCTH TONEN
dyiinn rpadmky vk Onpeneneane no opMyie pocTefiueh
SARMCHMOCTH, B e¢ rpadmka, Bripasesne 1o gopmyae oaH0#
MCpeMEHHON el JIPYTIe.
OnpakoMAcHREe © onpeaenctinen dyuiiuin, Gopsyamporante
ero. Haxowaenne odaacTit onpeaeiedns B obaacTi tHadenni |
| Coviicyra Crpagosiense c npuMepasi by HKHHOHL BHBIX 38BHCHMOCTER
by, B PRILLBHBIX HPOLECCaX i CMCAHAIX JIMCLIATUTHEH,
[ paduecicas CHpAROMISITHE ¢ OKAATeNEHEIMH PARCCYHICHEAME HEKOTOPLIX
e — cuoficths nuHeiinodi n keaupaTHmIoi gyakurl, nporesenne
[pusepst nocaeaosams anneiinof, Kycouno-nnneiinoll, apotno-
Yy RO - AnEefinof 1 KpaapaTiunoi GyHKIMA, nocTpocHne nx Ipadnkos,

HBX BHRRCHEYOD=
TEil B e/ x

[locrpoeape i garere rpupukon  dyarmait, Heclenosaime
v HETIH .
Coorapiedie auaon dyHKIIA 1o 1amioMy YOIDBRHID, PELICHHES

npouece i _
RRACHIE AT HA IKCTPEMY M,
Brinoanenne npeodpasonaniii rpaduea gy nKLHN
O pat st HMevuenie movsmns oopamion ik, onpeleieHie Brid
pyusunm HOCHIPNCH B SPEuret QUPGIRROR (i, Raxoseden i eg

CEEALICI L NP TS A T woraemu aucraenneds, [Tpimaenenme
enoNCTR MYHKIMT 0P BCCIeIIOBEIHIN VERNHICHHT 1 peiueHH
JULOY HA SRCTPCMYAL

ClpakosIeHHe ¢ TOHATHEM caoimnoil (yHRIm




Crenennme,
NOKATATE b ke,
AbrapiMmecrne
H
TPHIOHOMET NG
Kie iy BRI,
MPI'IHHE purs
e T TR R

iy HiEm

BrmuciacHue sHaucHHH (IWHEITHA 110 SHAMCHH KD APryMEeHTA.
COnpeleneine NoaomeHE TOMEN Ha Tpldmke oo e
KOOpIHHETAM 1 HaolopoT.

Henonsaopasne cpoficTs domkumil ans cpasHens aHaqennii
crenedeli u norapudision.

HMocTpocie rpadMKon CTeneiEX HII0TapHipMITIecEHN

ey R L.

Peulenie nogka m el hHaX 1 10rapudiisiec Kix ypasseanii n
HEPABSHCTE MO WIBSCTHLIM ATrOpHTMAaM.

C anneos e ¢ TOHRTHEM HETPEPLIRHOT TePpHoiecko
PyHELH, (POpPMYITHROBIHRC CEOHCTE CHHYCH B KOCHHYCA,
NOCTPOCHITE NX FpagiKos.

OEHAKOMICHHE ¢ NOHITHEM FAapMOHHYLCKIX KosleDannil 1
NPHMERAMI FAPMOHITTSCKIX KOaehaniil /ua onncasns
npoleccos B (ke 1 apyrax obracTax SHAHHA.
Oanakosiaenne © NOAATHSM  PA3pHBROIT  neproawveckoi
thy kLM, POpPMYTIHPORANHES CROICTE TAHIEHSE 1 KOTANPEHEA,
NOCTPOSHHE HX TPafKos,

[Npprvenenne cuofica y kUil U cpasienms 3naqeHi

TRPHIOHOMETPHYSCKHX d.ll‘u’ HEKILHT, PEOICHAR TPHMHOMCTPHYCCRAX
VPaEIICHW,

Hloemperenire pagnicing CpamiBLe MpEsonoMempRyeCin
!'Jlr.ir'l 'H'HIIJ'H':" ir -I'.H'.I'If:l'l'.'t.’-l'.'.'n'ﬁ"l'i I A J;H-’r}'):.erf.'lr Tix l'ﬁ”ﬁﬂ"mﬁ.
Bhinu e 1peabpaioBaiis rpabiKoE

HAYAJIA MATEMATHYHECKOTIO AHAJTH3A

MoeaeoaaTe .
HOCTH

O2HAKOMISHTE ¢ TOHETHEM YHCHOBOH NOCHSIOBATEIRHUCTH,
cnocobamMi ee 3a/IaIna, BLYHCACHIAME &8 4YICHOB,
CREHaROMTEH S © HONARTIEM APCOSia ROCACOoaanm e NoCii,
(CFHAKOMITEHHE ¢ BEIYHCISHIIEM CYMMBI OECKOHEHHOTD
HHCIIOBOTO PAOE A OPHMEPE BRIMHCTLHAR ¢y MMa DecKkoHauHO
yOupaoneh reoserpaicckodt nporpecems Pemenne samey na
ApiMEneHHe (PopMYIILE cymMbl Geckones o yOumaomwed

| FeoMeTpHYeckoil TporpeccHn

Npouzesgnaa n
= i I]'FH.'I'IE-"II.E:II'IIE

-I::}ym]qpmnulmc- O TOHETIE lenu'mu.u.:—mﬁ. l’l'.!-:.-'-lu:ruc 1]
llh‘l]‘_'.\'h'l_}i'.fl'llp{!l]‘ll.'llllli_' 08 MEKIHPHYSCROrO H MeOMaT PRSI
CMBICTIA, HIYHEHNE WITOPIUIMA BRIMHCIICH IPOMIBOLLOR 1
MPHMEDE BRISHCIICHAH MIHOBEHHOH CEOPOCTH W ¥TII0BOIT
woodpdmIeHT S KacaTebHOH.

CoCTameHine ypagsHeHns FacaTensrol a obuleM miae,

Y enoe nve npans dupepernpoRaiis, TaiTinm
NPOHEEGAHBIX 2ICMETIPIBx Gy LRUNIL, PpHMeHeTHE 1nF
auppepeHipoBaHng gy HKLIE, COCTUBICHI ¥ pasienits
kacarensHoil, HayacHie TeopeM O CRATH CEONCTE (IYHKINH 1
npowiRoaHOE, hopayauposka Hx. [lpoeeaenie ¢ oMo
NPOMIBOAHON HCeCALAORAINA (VHKIIHN, 3ATAHHOH cthopsMy noit.
Veranormemie caazil caoficts dyrkimnr ¥ npowiacamoti mo ux
rpadnikam,

TpHMEHE HIe HPOMSBOAHOH (U1 Peienng sas na
HAXQWMIENNC HUNOO 1 BILETS, HANMEHLIICTO SHAYCH IS I Hil
HAXOHIEHHE IKCTPEMY Mi




lepraobpasnan n
HETErPad

CrsHaKoMIenne © IOHATHEM HHTSIPana ¥ neproodpazHoil
Meavienne npanuna sLMucIeuns nepeoobpaanoll 8 Teopemhl
Heiorona— JleiGnna.

Peulenne 3a2a4 Ha CcBRIL Nneproodpanodl 1 ce NpOrIROEHoH,
Eatupcacune nepeoobpasioil ana amofl gynemnm, Pemenne
AT A I'Ifl‘l-l MOHEHHE HH'I'I.':'I'Fl"d.II{l JLIH BARMNMHCIEHNA l']_.IH'-!!-I'-.Il..'.E KHX
BT TIo1ane il

YPABHEHHSH H HEPABENCTBA

Ypapuenwn n
CHETEVIRE
ypasuenmii
Heparencraa
H CHCTEMEI

ABYME
T OATEILIM

ORarosieine o NPOCTEHINNMI CHAMAHHIMI O EopHay
W EED A HECKIT NPEUHeH A, MONSTHEMI HCCTeILOmAHE

| [
FPamiien i 4 e reM ypasieH i,

Hayucnpe Teopin paBHOCIIILHOCTH YpaBeni i ¢e npuMenennd.

| TEoBTOpeHie SNHeH PElleHna CTaHIapTHEX YPaBHeH , NpHeMOoB
nepasencIse

NPeodPAIGBAHME  YPOBHCHHI UIH CBCOCHMS K CTEHIADTHOMY
ypapHenio. PeieHne  pauMOHANEHLIX.  HPPALHOHLITEHEIX,
AOREATATEILILIY HIPHIDHOMETRHUSCKHNY YPaRHen il o cucTem.
Henonezoranue eroficrs » rpadmkon dyincumii ans peinenss
:S'Fﬂﬂil:f'llllrh IT'.'-'I"-TH‘}'EHI[C USROG ELA THPHCM OB PELHUCTIA CHOTCM.
PeweHue ypasHeHN ¢ NPHMSHEHWEM BCEX TIPHEMOR
l:pi.l'lﬂ[!'.ﬂfﬂ!“"lﬂ G MHOGKHTENN, BECIEHAA HOBRIX HEHIBESCTH RN,
NOACTANOBKM, TPpafiitecKoro MeToIa).

Pemenme cReTeM :-.'pamrmluﬁ C TRAMENSHTEM PEUTHYHRD
cnocobon. Onmakosmacrne ¢ o0mIMME BOMPOCAMI EITEHES
HEPABEICTE H HEITOALI0NE Crolcts u rpadnkos Gyukimdi npsx
PEHICHH N HEPBHE T,

Pemenne HEPOBSHCTE M CHETSY HEPABCHETE C© [IpAMCHEHACM
PUCLHH Y kX S OCO0E,

IIFHML?[ I AaTeMAOTHYSCCKENX METOOAOR LT PELIIS A
CONMERYRATETEHLTN FAMAY FE PRSI THELR obnacredi Haly Bk i
npakTHis. HorepnpernposaHHe pesyibTaTos ¢ YHeTom

PEAA LRI O EHAH

AEMEHTHI KOMBIHHATOFHEN. TEGPHH BEPODATHOCTER W CTATHCTHEN

- Ocnopnue Moy senue npamuia koMOHHATOPHER H MpiMeHeHHe NPH

NONETHE PEILIEH NI KOMOHHATOPHLIX J81aM,

somBumaropasn. Pemenne KoMOSuHaToOPHMX 50 MeTOnoM nepedopa M 1o
ITPARMIY VMEIOHeHHA.

| OFHAKOMIEHNC ¢ TIOHTTHAMH FOMOAHETOPHKE DASMELLICHMAMM,
| COVETEHHAMH, [ICPECTUHOBRKAMHY 1 (POPMYJAMHI JULE HX

BRIMHCICHIA,
OfLacueinne pnpasmedcne Gopyyn 108 BRaHCIE HIA
patsMeLieHuli, nepecTAHOROK H COUSTANHI NP PEIIEHHI 3a1aY
Ornnrosienne ¢ Ganosos Huomora o rpeyronnansom | lackans.
Pemicrne NpaKkTHYECKNX 30aY ¢ HCNOMLI0BANREM MoNATH | '
NpasHil KoMOHBATOPHKR

FAeMEHTH Hieyyenne KAaccH4eckoro OnpeacicHis BEPOsTHOCTH, CBOHCTE

TeopHH BEPOATHOCTH, TEOREMET 0 CyMaMe pepostHoCTeR. PaceMmoTpenie

LEPORTHOCTER NPHMCPOR BEMHCISHHH BepoATHOCTSN. PeioeHne 3a1an Hi
BhIMHCACHRE Bepos octeil codbiTuil

llpmm!!ﬂi:llllﬂ OsHaKoMISHHE ¢ MPeACTARICHEEM SHOTIOBRIX J8HHLIX H MX

arunpx(Talanue | XEpakTepHcTHRas,

AMATPANMLI, Pemenue nparudec KUX 3a0ay Ha ofpalborky aHenonEX

rpadKn) OANHLIX, BEMHCICHHAE UX XOPAKTCPHCTHE




I'EOMETPHA

Npasiaen
ILHEROCTH B

NPOCTRARETBE

hopmynupoEKa HTTPIRECHAE TOKAIATENBCTE NPH3HAKOS
BIAHMMHOTO PACTIIIOMKCHNA NPAMEX 1 NA0CKOCTEH.
PacnosHaBame Ui qepiessax 1 MOICIHX PALTHYILIX CTy e
BIMMHOTO PACTQIOIREH I HPAMEIX H TNOCKOCTER,
APTrYMCHTHPOBAHWE CROHNX CYHIICHH .

DOPMYTHPOEANNE  OIPpeACICHIA, NPHINAKOB N CBOICTS
napaiinetbibls " NepNeHAHKY I PHRTX mockocTed,
JIBY I PaHALIX 1 AHHCHIX yriaon,

BaiioAie e ToCTPOSHHSL Y ETOB MEHLY HPAMBIMIL DPAMOR 1
IUIOCKOCTEIO, MEHJDY  THIOCKOCTHME 110 OHCAHHAKY - |
PACTIOIHARTHMC HX 18 MOJISIHX.

[prscueiine npR3Hakon It CBOHCTE PACNIONCHKCIHA TIPAMLIX 1
ILTCCEGCTEN NPH peiiieHHHE STaM.

| HzoGpuaserite Ha PHCYHKAX 1 ROHCTREYHPOBARAE HIL MOJSIAX
NEePHSHINKY/ HPOS 3 HEKIOHIBX K IFIOCKOCTH, TPRMBIX,
NAPLIISALHBIX IOCKOCTER, YTIOB MEKILY OpaMOA o
NAOCKOCTRID H OOCHOBAHAE TTOCTPOCH WA,

Perenie 18 Ha BEIMHCICHHE MeOMETPHYMCCKIX BC/IH L
ONHCRBanne puecTOaHIE O TOWKR 10 TIIOCEGCTH. OT npsMof 1o
FLIBCPE RS T, S S WL TLTO BT H BT MSEHLAY CEPEITHBIMIIHMICH
TEPSEM BIM 1, MEHLY IPOHIBO BELLIME iy pasm B HpOCTPARHCTBE.
DopMyTITPORIHHE 1 JIOKRIhIBAHAC OCHOBHBIX TEUPCM O
PACCTOAHMEX (TEOPEM CYIICCTROBANIA, crOCTHA).
HMaoGpascene in e PTosax | MOIeqix paccTodHiE °
obocnopaiie cpony oy acHull, Onpencnernie U RLIMACTICSHHE
PACCTOR A B APOCTPANRCTIC. [Tpynenenne Gopsyn Teopes
RS ERN N R R LR W R R |'lll."I:II1.-'IIH:I-I e {A L PR

{FiHAKOXIACHHE C NONATHEM NAPAINCABHOND HPOCKTHPOBATNHA
W oero croficTRaMy, PopAINpPOSQITigG MEopesbl O RIouaou
QPRI BHOT PPOSKYLT MEGSOV20NBHENG.

[TpuMeniernie Teopii as oGoCHORaNIS TOCTPOSHIIT §
BLIMHCISHRIL. APryMCcHTHPOLAIHE CHONX CyIRIeHnil O BIAHMITOM
| pACHOAOMRELHH NIPOCTPAHCTECHHBIX puryp

Muororpasngn ONHCAITIE N XaPakTeEPNETHRE PALIHTIEX B0

ALHOTOI Pail HHEOS, NCPeUHCICHIC X WIEMCHTOR M CBO fAcTh,
Magbpadenie Muoror panHikOR H BRITOTHERHE TOCTPOSHHA HA
HIOGPAME AN H MOJEISN MHOMOMPAHHHEOR,

BrumcacHne nnielinbix SASMEHTOR H YI0D B NPOSTRaHCTRERHE
ROAGHTYPALIHAN, BPIYMEHTHPOBIHNE CRONX CyIRICHIIL
XNaparTepHCTH I W M00PUHKHEHHE CEHEHHHA, ParEepni
MHENFOPPE RO, BLIYICICHWE o acH nopepxuocTed.

[ loerpoenye npocTeliuy ceueHiti kY DL, TPHIMEL, THPAMEILH.
[Mpusenenie Garros 1 CReISHRI H3 ITaHITMETRHI,
CHpaxkoMIIeine © RIIAMH CHMMETPHA B TPOCTPARCTRE,
(POPMYIHPORAINE ONPEASietnil n crolCTE. XapiKTepHCTHR
CHMMETTHH Tel BPAMNEHRA 1 MHOTOUPEH HITKOE.

[IprseseHne CROCTE CHMMETPHK 1IPH PCIICHKN 38184,
Henonsiosanie TpUodperaiiix sHaHmil 8 Bec/reqoBaim u
MOJCITHPORANNS HECTOMHLIX At

Mo paKeHne OUnaBHEIX MEOTOTPANITHEGS 11 DLHIGNHSHIE
PHCVHKOR 10 VCIORHAM 30754y

26




Tesww
TOBE X HOE T
BPAILCHIS

e rp——

| OHnagoMacie © BAAM I 1S Bpate i, Gopyy inposaiie Bx

olpeienediil 1 crolicts,

GOPMYITHRORAHHE TEOPEM O CEUEHIH [HAPA NAOCKOCTBIO H
IUIOCKOCTH, KacarensHoll K chepe.

XapaxTepHeTHEA 1 H300Pke HMe Tell BPALIeHHE, HX
PaaBCpPTiRH, v LELEFH .

Peiienie 3a/au i nocrposHie CemeHni. BRIMHCISHNE JUTHH,
paceTouHull, vraon, nnowaneii. [lpopenenne A0KaaT2NEHBEX
PACCYMUIEHNTT TPH PerTeHHI 3AH¢.

Ilprmercrne cnoiiorn CHMMETIITH TTPH PE IITeiiH $aa Ha TeTd

| BPAie e, KoM AL e

Iahrﬁpamm{m: CCHOBHRIX KPY TR TEN E BhITOTHETTHE PHEYHEHD
MO VCIIYHH Y AL

_“:IH'IHP-BIEHH B
FEGMET PER

CFnaEos@nie o oS THEMH TLIERAH 1 E%:]:HMEI.. BECHOMIMME 1
cBOTICTRAMK, PeiucHie SULEY 1A BLIMHCISHHE NA0MRLEH ILTOCKHX
YD € IPHMENCHHEM COUTBETETRVIOUAN GOPMYT 1 QAKTOE U3
NAGHHMETPHH,

Havucune 1¢opeM 0 BEMHCIeHIH 00BeMOB IPOCTPARCTBEHHLIX
Tedl, pelleHte maay Ha npeMeseaHme (hopMy BLIYHCITCHHA
piRemonr. Flayscnie Qophy i U BRMBcae Hna naoua e
RORBEPRHOCTEH MPOTOTPaHHKOR 1 TN BPALSIHA,
OaKOMISIIME € MSTUIOM Bl MHCIEH M MIOIIAIN NOBCPXHOCTH
cihepi. Peigenie U4 1l BRSUCTEHHE NNOMATEH NOBEPXHOCTH
NPOCTPAHCTREHHLIX TE!

Kovpimua e i
BEKTOPR

Onpokomiaenne ¢ nogaTwen sexropa. Haydenne nexaprosoil
CHCTEMEB!  KOOPAMHAT B OPOCTPEHCTES,  NOCTPOCHHAE 10
TAARHHEM  KOOPIAHHATEM TOUYCK M [IIOCKOCTCH, HANOWISHHE
KOOPINHAT TOYMCK.

HaxosaeHue ¥ Pasie HHA OKPYRHOCTH, Cpepbl, NI0CKOCTH.
BLraycsie iiie poco Tosiiiiil seossy TOd sy .

Havaenie cnolicTh SERTOPITRXN BATHYHH, NPARHT pEs/ s cHE
BEKTOROR B TPCXMCPHOM NPOCTPANCTRS, TPABHI HAXOMKACHHA
EOOQUIHIAT BEKTOMA B MPOCTPANCTEE, IPABHI AciicTrri ¢
BEKTOPRMH, IAJANHLIMH KOOPIHHAITAMN.

TIpuseenine Teopimn P Pe eI 3a0a4 Ha JeficTing ¢
pexTopami. HeyueHHe ckaaaproro nponsseIcHi BEKTOPOR,
BCKTOPHOTD ¥ Panieita npaMoii i iiockoeTH. [pasencuine
TEOPUH TP PELISHHI 3a10Y HE AefCTHIN C BOKTOPAMI,
KOOPEMNATH LI MCTO, NPHMEHCHHE BEETOPOE JUIH BRIMHEICHHR
BETIHE N VTTIOR 1 paccTosin,

(MugkoMIeH e ¢ MOKAIATENLCTEAME TCOpeM CTEPEOMETPHE O
BHLELAM O PR TIO OHC LT L IpAM=x N raockocTell €
MCMUTE FTORAHMO M BCICTOH




4. YUEBHO-METOAHUECKOE H MATEPHAILHO-
TEXHHUYECKOEOGECTTEMEHHE NMPOrPAMMBI YUEEHOM
AHCHHATLIHHBL « MATEMATHREAR

Ing ocsoeHue nporpamwe  yaeOnoli  mucumnmues  «Maremarukan B
npodecenonansEHofl obpaszopaTensHodi OpPraHH3atNHM, peannIyVIoned
OGPRIOBATEARRYIO NPOrPaMMy cpeancro obmero odpalonanng o Npefenax oCBOSHHUA
OIMOIT CIO pa Gaze OcHOBHOrY obmero obpajopannd, yacOnwil zabuHeT HMeeT
BOIMOWHOCTE oDecnednts ofyamommscs cpodoaHeM JocTynom B HuTepHET BO
BpeMA YIeSHoroe 3aHATHA I NepHO BHeYTe0H0H NesTellI0CTH.

TMosemenne wabupera ynortrersopdger Tpebonannasy  Canmmapio-ailieMio-
normmeckux npasiti ¥ Hopsoreon (CanllisH 2.4.3 No 1 78-(11) 1 6cAAINEHO THITOREIM
oDOpyYIIOBIHHEM, YREWHHMM 0 HBECTOSINX TpefoBalpAx, B TOM  HHCAe
CIIELHANN BHPoBA 0N yueOnoi Mebenpio i opeacTsamy o0y ICHIA, A0CTHTOMILIMN
ANS BEITOTHEHIA TPCOOBAHNIT & YPORHIO NOIIOTORKH 00y HAIOMIHXCH,

B xabupere uMecTes MVILTUMEIHITHOE oBopy oBMINHE, NOCPEACTROM KOTOPOIO
VUACTHHEN OBPITORATEIRHOTD HPOHECCH NPOCMATPHBAIOT BIEVRATEHYH HHEOPMALHIO
OO MATEMATHIES, COVIMIOT IPeel TAIlNN, IHASOMATEPHAILL, HHEE  JOKYMCHTE

B coctam y'l.mﬁt|1;|-.-|'.,|||:'r1_3;|_||;l-_||:|.:'|.7{1:'|_'| i SMOTERHALO-Te K HHESC el obeomeuenus
nporpasMmMiul yaeBrol quenpmnimis aMatemMariukay BXOLIT:

. MuorodyHeinoaa s e KOMITICKC IPLIOIS BTSN A,
2, HArALNLIE TTOCODIN:

— Tabawmusr

- Kyb:

- [lpaMoyroasHuil napaLienrensnen;

- Tpeyroasnas npaima;

— [lpaBHALHBE [HECTHYIOIBLHIA TPV,

~ [NpaBRibLHas BOCLMUYIOILHAA IPRIMAL

- TpeyronnmHas THpAMILIA

— [paBHIEHAS YeTLPEXY T (iEHAL IMHPpaMELa;

- UpTHpPexyTOIbHaN P

- Konyc:

- THap:

- Oxraaap;

— Hxocasap;

— Jomerasap:

3, KOMIIERT (N8 MaruiTHodl J0CKH:

~  uafop Mogeteli A npaKTHMECKX pador,

—  yHUBCPCATEREL HOBOP TCOMETPITICCRIX TEM, BRTIOHMER PAIpesHLie;

— KnaceAsdl uuprym:

~ [IrPaHCOOpTHD:

~  malnoHE;

- MArHHUTHHA HaGep wi@p. O¥KE 1 JHAKOR:

— MACHHTHAA JOCKA ¢ KoOpanBaTHOR ceTrall;

— upubop «Hucaosas ook
4. IRPAHHO-TBYKOBRIC TIOCOOHA!
3. KOMIUISKT TeXHHUeckall JOXyMeHTRILIN, B TOM WHCIE NACTIOPTA Ha Cpe/icTia
OGYHCHHHE, HHOTOY KUK [0 BX HCHOILIOBRHIIO 1 TEXHHKE GesonacHouTi;
6. Guinmoreunsil don:
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1. Maresmarisa; yaefuik | AA. Jazain, — 3-c naa. nenp. n gon, — M. HHOPA-M, 2017, —
244 ¢
2 Maremariia. Ineventhl secmedt varemariit: ysedank: B 2 1. 1. 2 / B.B. bapaymkmn, A.A.
Mpokodees, — M. KYPC, HUL MHOPA-M, 2018, — 368 ¢,
1 Bamsakon M. V. Maresatngn, Yuchumg, mnsunisHoe 4 openiiee
npodeccronansaoe obpazopanne.— M.: Axpaevmua, 2013, — 256¢.

OONMOAHHUTEABHASA ITHTEPATYPA

1. depepaniawmii  sakon e 29122002 Ne 27303 «OG6 obpmiosiHun B
Poceniickoit Peaepoins, [pioas Munkerepersa ofpazosanns w wayen PO oT
17052012 Ne 413 «(O0 YIBCPEICHHH  QCICPUILHOND TOCyIapcTBeiHoro
oOpaseBATE/ILHOIO CTAHAPTE CPeanero (IMIHOTY | O0MEers oOpazORaH M.

2. Hpukas Muunerepersa obpazosanns 1 naykn PO or 29.12.2014 Ne 1645 «O
BHeceHwHn tamenerii B Tlpnkar  Muaancreperea oDpaiobDaHia H BAYVEH
Poceniickodi eaepanmn or 17.05.2002 Ko 413 o006 yTRePSISHHNR helepLiEHoro
FOCYAAPCTHEHUONG  OGPASOBATCALHMND  CTAHIAPTH cpeanera  (HOaHOro) oOEIEro
obpaznBanng’ v,

3. Mucsmo JlenapraMenta rocyJaperseHiol noJnmuxn B cpepe n0AroToRKH
paGounx kaapon # JIIO Munscrepcraa ofpasosanns w Hayks Pd or 17.03,2015
Ne 06-259 «Pexomcrmaumy o OPromiianHy  ooJdyY4YeHns  opeaHero obero
olparomaliHg B IPCHelax OoBOSIE obpafoRaTenLHLIX  NPOTrpaMM  CPeaRero
npodeccnonpasnoro obpazosanua na Gase ocHopHore ofimero obpaioBannd ¢
yueToMm  TpeboBaHWH thenepaiibHbIX FECY L PCT BTN OOPATOBETC LY
CTAIAAPTOR W nojyuaeMoli  npodeccun  WIH CITEHRANLHOCTH  CpeiHero
ApOodeCCHOHATLHOND  oDPaIORAH AN,

4, Maremariia B IPUMEPax W anauax 114 noarotorkn ¥ EI'3 u nocrvimesmo s BY3: Yuebroe
nocobue / Suments J1.T. - 2-2 1w, aon. - M. Bysosesndt yueGumk, HHL] THOPA-M. 2016.

5. Anrefpa # nay. mor. amcoes, 10-11kn,_Ammwos TEA, w0 ap_ 3-¢ nane - Mo [pocsentene,
2016, - 464 ¢
6. leomerpun 1a 10-11 wnace - apropes Aranacan, ByTyaos, Kasomues, Kncenesa, Mozwas - 201571,
255 g

7. Bammaxos M, WM. MotesMaTira! KiL Qs yHuiein: metod, nocobne 10 knace, —
M., 2008.

8. Baumaros M. M. Maremarnka. COopHHK 300a% NpoHILHOH
HanpasaesHocTH.— M., 2012,
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5. KOMTPOJIb W OIEHKA PE3YILTATOR OCBOENNS YYEEHOH
JUCIIHILIMHE]

OfpasoBatenshoe VUPERISHEE, peamnyiolles NOATOTOBREY 1O yebHoll IRCUMINNEE,
OOECTIZURBALT OPTRHH3AUHIO B NPOBCISHAC APOMEEYTOMHON aTTECTAIME B TeXyLUETo KOHTROM
MILIHEHAYATEHMK OBPA30BATERILIX JOCTIRCHIH 00V HArMNRCS - THEHIET, YMEHTT, KOMIETeHIR
i YHHBEpCATEHEN YaeOnn deficTenil.

Kowtpoas W OHCHKA  PeRyILTaTOB QeROCHHE  JTHCHMIDIHEE  OCYIIECTHINETCA
NpenoSsBaTeled B Mpolecce Npuscichis MPUKTHHOCKHN MHATHIL H PADOPATOPHEIX paboT.
TECTHPOBAHMA, 3 TAKKE BLINOAHEANA ODYHRIOUIMMHCH HILTHERIYLIRMBIN A, TPOSKTOE.
Heeaenonanni.

Ofyuenne no y4eBHOIT MCIHTUTHHE 30BEpIasTCs arrecrannell B opaMeE IKIAMEHA

PopMEl 1 METOIEL npoMeRyTOMHOR ATTCCTEHNH B TCRYIIErD KOHTPOTId 0O syyeDHOH
AHCLHIINHE  PAIPABATRIBAIOTCR OUPAIOBATENLHNM VHPERASHHCM | DOBOJATCR OO0 CREASHHA
By arOLINXCH HE MO3AHEE ABYX MCCHUEE 0T HAAL OOy HEHHA.

[ nposveayTodHol aTTCCTALER H TERYIEND KOHTROI 0OpaI0BATC/IBHEM VIPSHICHECM
cornmores GOHLE OUENOUHER cpeacTs (POC),

DOC prmoumor ® celd  NEIarOrHMECKHE  KONTPOIBHO-HIMEPHTCIRILIE  METCPIATR,
IpeIHaIEaIennLe 8 OIpeASTEHNA COOTRETCTBHSA (MR HECOOTBLTCTHAA) HHAMBRIYAIEHEL
pOPASOBATCABHEX AOCTIHCHIN OCHOBHEI [OKATATENRM PeIVARTATOR TOAMCTOBKH.

Ouerka  pesyIhIATOR  OCBOCHHA  yqeDHOH  HCIHILTWHEL NpoROJAMTCE  HA OTane
MPOMERVTOSHON GTTECTALLNH MO CYMME QUCHOK 33 KOHTPO-ILHBIE TOSKH.

Ouerka OCYILSCTR/NETCR N0 PAIPabOTANABIM KPHTEPHAM 8 fannax B COOTBCICTBHM ¢
YHUBCPCATEION 11KATHA ONCHHBLIHE,

Y HHBePCAILH KRS OUCHUBAHNE

KasecTEemHas OUenKa mLINBRIY A1LARX
TIpotenT pesy  LTATHBROCTH pfpaIoBaTEILNRIX ToCTIRCHI
(MpaBHALITLIX WTBETOR) 'Einﬂ_ﬂ sepbaasamdl anazor
{OTMETERA)
y 9] - 100 5 OTITHHHO
] 81 - 90 + NOPOLID
i v 51 -80 3 Y IORIETROPRTETRHD
“mence 5l | 2 He VADBACTROPHTCIEHD

30



5.1 opmb! 1 METOIB KONTPOJH H

OUECHKH OCBOCHILIX YMEHII 1 YCBOCHHBIY 30aHIH

MopmEl i METOXR KOITPOIN 1 0
PEIV L TATOE 06y ICHIa

MNpaxriuueckoe sanamine Ne |
Pomene 34089 Ha EKPENISNe SHAHWA I |
yaenuil mo npeehpatoianii Bppaiceni, |

COACPRAIITHE PATHELTL it CTETCHR
(micLMen R QopMi).
[posepouriag pabora Nel

Pazaen (Tema) yuehuoii PesyihTaThi 0GySeHHy DapmMupy CMbIE
ACHNILTITRGE (DCBOCHILIE YMENITE, YEBOSHIEIE THATIN) O n YY1
— FnaTVYMETh: OK1 nmmocTHLe
‘PainBTHE NOHT TR 0 Llensie it PAUHOHELIBHRKIC SHEAM, Jefcrrirteitiibie | vy
T ST RO e SR TN T,
tmene St e orine YA e
Paimen 2 FraTe e
Kopm, crenci, = EEXOITE SHABCHIE KO PER 108 1Y ki of K2
aAorapumeL T CTElHIE. CTEMCHH ¢ PALHOHATBHBIM NUEERITCICM, | peryisTHEHbIC
. TorapidMa, BCNoTETY s HpH HeoDXoAnMo TH YVl
5 BhIYHCIHTENBHBIC yeTpoiicTaa; mNikioBaTECH IeeTOaIAHIE,
QUCHEMT W IPHERIEOH TPH TPIKTHISCKHX OF 4
pacYeTax: e . “q_
 IPOBOANTE 110 IBCCTHRM (POPMYRAM | SOCHANSTERRHBIE - | | ¥ PASEEIME,
npasdsas npeofpazosanng Gy KBeHHRX {bueymehnme),
BLIPAFCHHE BEIDYAKULAX CTENSHN, OK 5.6
PEJRKATRL, Jorapidims; KOMMVHEKATHBHBIC
= BRYUCTATE SIEASCHHE YHCIOBRIX | yvil
AYRRCHHMY BRIPRAKCHNE, OCVIISCTRARA { HCTIQIBAOBAITHS
HeODXO MBS ITOACTAHOBKA H HKT) YpoRas. )
MpeofpazoBaHg;
- HETOUTLA0EITE HICOPETENHLIS THAHHA I yMeHi
B A mHockofi MeATe/IhHosTH | nopeeameniol
. — e —m, RHIHA AT NDAKTHHECKUX PACHETOE,
Paidea 3 FHATL VM TR OK2T
Tlpsmete i RAGCKOCTH B | * PACOUTHABITE HA MCPTCHAX M MOJLLLIX peryAATEBHRR
MpoCTPaieTEe. HPOCTPERCTEEHHBIE (OPMEL CODTHOCHTS | YVl

| peitienis 3Ty paioll cIomHOCTH (TP

IMpaxruueckoe sansrie Ne 2.3
[peobpasopanie BLIpEReH,
COOCTOAGIIL K P T HLR I TCTECHR.
thopMupoBanite YMERIA peincins
sorapudM e KX H TOKBSATCLHEY

Paapaborasnl KPHTEPEN OUSHHRIH I

BHITFOIHCHEA [IPAKTIHEEKIX pabol.
TMposepoutas padora Ne2

nchaennag padora: paskiTHe YMCini

HRIPARNCHA HA CHCTCMATHIAIHIO,
FARPCIE IS, HAXOHISHIE HORKY THAHTH

[PEXMEPHEIE OFBEKTLL C 0 CHIMCAHILAMIL
* MHCKIRATE RIAHMHOE PACOOIOECHIE NPAMEIX B
FANCERCTER B IPOCTPRACTRE, AP VMENTHROBITE CHOH
Sy 00 YIOM PACTIONOEHNH;
o QIELTHTHPORATE B TPOCTERIN Caymx
BRANMIIGE PACTONOKLHIC 00RCKIDR B HPOCTPEHCTRE .
* WAOOPLKATE CCIROBHEIE MHOTOFPEHITHER #
KT ITRIE Ttz
MOJIHATL HEPTEdH 10 YeJIORHAM 30784,

{ TENAMHPOAEHE ),
Ok 4
NORHABATETE N
(I THCCKNE ],

DK 3

KA MMy TR TR BH b
YY1 (mocTanosKa

[Mpaxnieckoe sanrrie No 4
PatpadoTakbi KPUTCPHE OUCHHBIHEA 10
TEEYIIEMY KOITPOILD,

Meroanra — Temusreunoid O.B.
Iposepoanas pabora Noj

ALUTHG pery ILTATON CROCH IpaKTi s ecEoll

paGoTsn no wsyacmoll Teme (pedueici

crocil JeATCIBHOCTH )

Mo memupoRaHIe MOIENH MEOTRrpaH K




= CTPOMTH MPOCTEHINME coscana kyba., npesML,
IR PRAMEUTBL
= HCMOITEE0RATE MR Pemeionyg
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Paspaboran xprrepii O0SWAEaRIE
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