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NOACHHTE ThHAS 3AITHCKA

Yuebusil xypc «Anredpa M Havana MaTeMaTHIECKOrD SHATHIAY HRIASTCH
OIHHM 3 Hanbomee IHAMHMEIX B DPOTPAMME CpeliHero ofimero ofpasoBarms,
MOCKOIBKY, © OOHOH CTOPOMEL, OH ODECHCYHBAeT WHCTPYMEHTANBHYIC Dazy An
HIVHEHHA BCEX eCTeCTBCHHO-HAYHHBIX KYPCOB, a ¢ Apyrof cToponkl, dopMupyer
MoTHYeckoe M 2fCTpakTHOS MBIILTENHEe o0yHEHNIIKCA HA YpOBHE, neolxommMom
I7IH OCEOCHHA HH(DOPMATHKH, 0DIHECTEOIHAHMY, HCTOPHH, CAOBECHOCTH H APYTHX
IECHHIAE. B pamiax gammoro yueBHOTO Kypea O0VURIIIHSCH OBNANEEARYT
VHHBEDCANBHEIM A3RIKOM COBPEMEHAOH HEYKH, KOTOpas (OPMYIHDYET CBOH
NOCTHACHAA B MATEMATHUECKOH (popMe.

YuebuE Kypc aarefphl M HaYal MATCMITHYECKOTD AHANHIA I8KTAJNBBACT
OCHOBY JUId VCOENIHOrD OBMAfASHHA 3AKOHAME (QHIHKH, XEMEH, OHONOrHH,
NOHHMANHA OCHOBHEIY TEHIEHIHA Pa3BHTHA SKOHOMMKE H ODUECTEeHHON RHIHH,
DOIBONACT. OPHEHTHDOBATECA B COBDEMEHHERIX UHGPOBED H KOMIBIOTEPHELX
TEXHONOMHAY, YBEPEHHO HCIONBIOBATh HX ANE AanhHeimero ofpasoBanus H B
nosceaHesHoH wH3HKM. B To e Bpeds opnamerne abCTPAKTHRIMH H OTHYECKH
CTPOFMMH KOHCTDYVRIHAMHA ATTeOpE W MATCMATHYECKOID SHATHIA PAIBEHAST
YMEHHE HAXOIHTE JAKOHOMEPHOCTH, ODOCHOBEIBATE HCTHHHOCTB, AOKAIRINATE
YTBEPHCIEHNA ¢ NOMOUIBIO HHIVEIIHH H PACCYRIATE NeOVETHEHO, HCOONEIORATE
obofmente ¥ KONKPETHIAMMK), aPCTPATHPOBAHHE H AHANOTHED, (OPMEDYET
KPEATHREOE H KPHTHHEECKOS METIISHHE, '

B xome Waydenns y9ebHoTo Kypes aAirefps H Hadals MaTeMarHYECKOro
AHAIHZAS O0YHAIOMIHMESH NOAYVIAIOT HOBEUL ONBIT peIme:Hns OpPHKTATHEX 3aj44,
CAMOCTORTENLHOMO TOCTPOSHUE MATEMATHMECKHX MOJENeli peanbHBIX CHTYaMwHii,
HHTEPNPETALHE  MOAYYEHHBIX.  PEIDEHHH,  3IHAKOMETCH € OpHMepann
MATEMETHIOUKHX JHKOHOMEPHUCTEH B [pHpOSE, HAYKE H WCKYCCTEE, ©
REIAKIEAMHACA MATEMATHICCKIMH OTKPETHAMA H HX RETOPaMHA,

Yuehauit kype olnadaeT sHAUMTEIBHEINM BOCTTHTATEILHLR MOTSHITHATOM,
KOTOPLEL peanmavercs Kak wuepez yueGHni marepuan, coocoScTeyiompii
POPMHPOEAHAK) HAYYHOTO MHPOBOIIPCHHS, TEK H Jepe3 coemMpury ydebnodf
aesrensEocTy, Tpebviomell  npojomEHTeNsHON KOHUGHTPAIHE — BHHMAHWS,
CAMOCTOSTENEHOCTH, SKKYPATHOCTH H OTESTCTEEHHOCTH 34  [ONyYeHHEI
pesynbIat.

B ocHoBe Meronmed ofygenns amredpe B HAYAnaM  MATEMATHYECKOTO
SHANHEIA TEHEAT A TeNbHOCTHRIH NpHHLHN obydeHHA.

B crpyxrype yuebmoro xypea «AArebpa H HAYaMa MATEMATHIECKOTO
ANATHIAN BEIENCHL! CIEYIOIMINE CONSMMATeNBHO-METONHYCCKHe THaAi: «Hncma
W BRIMHCACHESS, «OyRKOHE B rpadixi», «YpasEeHRS B HepaseHCTSAR, «Hasata
MATCMATHMCCKOTD  apammiay, «MpowecTse #w  noresa». Boe OCHOBHBIE



COACPATENBHO=-METONHYSCKHE OHHHH H3WVERH0TCA Hi DTPOTIEEOHHEH JEYX 0ET
ofyueHus pa YpoBHE cpegHero obmero o0pda30Bannsd, €CTECTREHHO OTONHHS
APYT Apyra @ (OCTEACHED HACEINAACE HOBLIME TEMaMM H pasgedaMu. [amdsni
yyeDHEN] Kype SBASETCH HHTISIPATHBHBEIM, NOCKOMBEY o0beoHHAST B cele
CONEPAAHNE HECKOIBKHN MATEMATHYSCKHX JHCIMIIHH, T4KHX KAk anredpa,
TPHIOHOMETDAA, MATEMATHYESCKHE AHANHS, TEODHI MHOKECTE, MaTeMaTHHeckad
noruka u gapyrae. Tlo mepe Toro xak obydamommecs oBnagesaor Bcdé Donee
UIHPOKHM MATEMATHYECKAM ANNEPATOM, ¥ HEX [OCIEI0BATENRHO QOPMHPYETTA H
COBSPIISHCTBYETCE  VMEHHE CTPOETE MaTEMATHHECKYIO MOJENh  pealkHOol
CHTYANMH, OPHMEHSTE SHAHAT, TONYYeHHRIE NPH WIVHCARA y4ebnoro Kypoa, nis
pelieHHA CaMOCTOATENRHO CHOPMYIHPOBAHHOR MATEMATHHECKOH 3a/Ia5H, 4 JATEM
HHTEPITPETHPOBATE CRBOIF OTBET.

ConepiraTeNBHO-MeTOIATECKad NHHAS «HNcna 0 BEMHCISHHA» 3ABUPLIAET
GOPMHPORAHNE HARKIKOE HCIOAS30BAHNA AeHCTRETEIRHLIX dHCEN, KOTOpoe Bbuo
HAYATO HA YpOBHE ocHoBROrO ofners obpasopanad. Ha yposue cpearero obmero
obpasosaduy  ocoloe  BHHMANHE  YARMASTCH  QOPMHPOBEHAID  HABLIKOE
PAIHOHATEHE BEMHCGICHEH, BRKTIOYAONHX B cebi HOnOMB30BAHHE Pa3HIHEIX
hopM BIECH HHCIA, YMEMME Nenarth NPHKHIKY, BHINONHSTE NPRGMHmEHHEIE
HEIYHCACHHS, ONPHABATE SHCIOBHE BHPAREHNS, PabOTATE C© MATCMATHSECKAMA
EOHCTAHTAME, 3JpagoMele  ofyqatolPEMed MHOMKECTBE HETYPANBHLIX, LEALX,
PANHOHATEHEIX M [eHCTBMTENLHEIX wHCen  JONOAHSIOICH  MHOEECTBOM
KOMIDIEKCHEIX.  ®Hced B KAWIOM HI 3THX  MHOKECTE pPACcCMATRABRENTCH
ceolicTREHHLE eMy crelMiDHYEcCKHE JafA4H H OUepalHH: JSICHHE HAIeNo,
OMEpHPOBAHHE OCTATKAMH Ha MHOMECTBE UENBIX dWucen, ocobble cBOfcTBA
PAITHOHATLHEIX H HPPATHOHANBHLIX WTHCe!, APAQMETHYECKRE OURPALMK, & THKKE
HIBIEHEHAES KOPTE HE‘i’}l‘pﬂ.’th'!:Jﬁ CTEMEHE HA MAMKECTREE ROMIMEKCHEIX "TACEN.
Brarenoapd TMOCRENOBATENBHOMY DPACHIEPEHHIO KPyTa HCOONBEIYEMEIX UHCED M
IHAKOMCTBY € ROIMOMKHOCTAMH HX [pHMEHEHIS I18 PelieHis PazTHHHBX 3a0ay
dopMHpVeTCH NPENCTARTEHAE 0 EIMHCTBE MATEMATHKH Kak HayKd H €€ poTH B
MoCTpoeHsy Mogesefl peankHoro Mupd, MHPOKD HCNOARIYIOTCA obolilerHe H
KOHEPETHIALHA.

Jlnnns «YpapHeHHs W HEPABCHCTRAR PeANHIYETCH HA IPOTAHEHHH BCErD
obyuenus Ha YPOBHE GpelHLTO obmero o0pasoBaHME, MOCKOOBEY B KaKIOM
paiiere [lporpassisl MPEIYCMOTPEHO pPEMcHEE COOTBETCTBYIOUIMX 3amad. B
pesvasTaTe ofyualommecd OBNAZEBAIOT  PANIMIHEIME  METOZAMH  PelTeHHA
PAUHOHAIBHEIX, HPPAIHOHANBHELY, NOKAsATEIIBHBIX, AOTAPHQMEMECKHY H
TPHTOHOMETPHYECKHAX YpaBHeHHH, HEPABSHCTE M CHOTEM, 4 Taskie a8,
cojtepaanmay napaserprl. TlonmyseHHEE YMERHS OMHPOKO HCUONLSYIOTCH ITPH
HCCHENOBAHA QVHEIHA ¢ MOMOMEK DPOAIBOAHOHN, IPH PeRICHHE OPHENANHER



38039 W 3a7a49 HA Haxowierne HauboNbiMx H HAMMEHEITHX IHAYeHHN yEKIHT.
MlasRas cofepwaTeNEHAY JHEA BIIOYaCT B 0o Takmwe QOPMAPOBAHHE VMeHMH
BRIMONHATh — pacalTel 00  dopvymam, npeolpasoRanis  palHOHANLHELX,
HPPAITHOHATEHRIX H TPHIOHOMETPHYSCKAX RBPEMCHHN, 4 TAXOKSe BHPaACHHIL,
CONEPIKAITAX CTeMeHn H Aorapddivel, BIarofaps H3yOeHHE Aedpandecroro
MATEPHANE  OPOACKOJAT  JANbHEHIDEE  PASBATHE  ANTODHTMEYECKOTe H
abCTPAKTHOTO MBIILTCHHT O0YYAIMIHXCA, POPMHPYIOTCE HARKRIKH IeTYKTHRHRX
paccymuendi, padoTel ¢ CEMBOUIBHEIME  (OpMaMH,  [IPSACTABICHHS
JAROHOMEPHOCTEH H 30BHCHMOCTEH B BHJIE DABEHCTE H HepamewcTB. Anredpa
npepmaraer  3MpeKTHBHEE  WHCTPYMEHTS! JUIN  PEIIEHHA  [NPAKTHUECKHX
ECTECTEEHHO-HAYUHEX 30849, HACMAOHO TEMORCTRHEDYVET CROH BOAMOMKHOCTH KaK
S3RIKA HAYKH.

Conepmarensio-MeToguueckas  muans  «Oyexoun ®  rpadeisasy  TEcHO
NEPEILIETACTCA ¢ JIPYVTHMH THHHAMH Y9eOHOTO Kypca, TOCKONEEY B XKakoM-To
CMBICHES FAIAET HOCASA0BATETLHOCTE HYyIerns Matepaaid. Mayuenue creneHsoi,
NOKazaTensHoH, torapndmMaydeckol B TpHTOHOMeTpHYeckHy PyRKIHE, HX cpolicTR
i rpadMEOE, HCOONE30BAHAE GWHEIHH Ul pemeHis 3aiay W3 JApyrHy yiedHe
opeMeETDE H PE&]’E&HDﬁ HEAHA TSCHD E:B.H.SHH(!' Kﬂﬂ: L MATEMATHYHECKEHM SHATHIOM,
18K H ¢ PENIeHWeM ypABHeHH# B mepasencts. [Tpu sros GONBIIOS BHHMAHHE
yAenAeTes (pOPMEPOBAHHI YIEHAA BEPOKATE (GOPMYNaMH JBHCHMOCTH MEHIY
PAMHYHEIMA BOIHUHHAME, HCCHENOBATh NOAYYeHHRE (YHKUHH, CTPOMTE HX
rpagikn. Matepuan 3roif conepRaTensHON THHHH HANCICH HA DAIRATHE YMEeHHH
H HABRKOB, ITOZROJIHHEIIEY Hmpﬂ'&fﬂh JAPHCHMOCTH MENTY BoTHIHHOMHA B
pasimusol (opwe: anmmrTHgeckoli, rpaduueckol B caosecHol. Fro wiydexde
cOocofCTBYET PASBATHI0  ANTOPHTMHAYECKOTD MLIIINEHHA, COOCODHOCTH K
oBOOIHEN I B KOHEPETHIAMHH, HCITOTR30RAHAI AHATOTHIT.

CogepaaTensHas MUEES «Havals MaTeMarTHHecKOro aHATHIZ: OSBOIACT
CYLIBCTREHHO PACIIHPHTE KPYT KK MaTeMaTHUeCcKHX, Tak H DPHEIAIHEX 3afad,
JOCTYITHELX Dﬁ}'qﬂlﬂuﬂmi‘.ﬂ, TAKE KAk "V HHX [IOARITHETCS BOGMOMHOCTE CTPOHTE
rpaHEN COCOKHERX (DYHKIHE, OOpefendTs WX HenDoubliEe B HAMMEHBIIHC
JHAYeHEN, BEYHCAAT: muomans (GUrvp B oDBREMEL TN, HAXOIHTE CEOPOCTH H
yeroperrs pporeccon. [lanmas  conepaTenbHAs AHHEA OTKPRIEIET HOBRIC
BOAMOIEHOCTH  MOCTPOCHHE MATEMATHHOCKHN Momenell peanmnAex cHryalsH,
HOSBOIAST HAXOAWTL HAHAYYIIS: pelleHHe B NPHKTANHAX, B TOM 9HCIE
CONHANLEG-3ROHOMHYECEHK, 3a0894X. JHAKOMCTEO ¢ OCHOBAMH METSMATHISCKOTD
ANATHIA CIOCOBCTEVET PAIENTHIO abCIPEKTHOTD, (OPMATEHO-MOTHICCKOTO |
KPEATHRAOM MEBIIIEHHA, QOPMHPOBAHHID YMEHHH pPacTO3HABATE OPOABICHAA
JAKOHOE MASTEMATHER B HAyKe, TONEWKe H HCKyoorse. OOYy9aiomHecs y3HaioT O



BLIFTAIOIIMXCE PE3yNETATAX, [DOMYHEHHHMX B XOOE PAIBHTHA MATEMATHEA Kak
HAVKH, H 00 HX apTOPax.

ComepixaTedbHO-MeTOAecKan THaHd «MEMKECTBA W JIOTHEL) BEIHYAET B
ceDd 3eMEHTH TEOPHH MHOMECTE B MareMatuqeckod normxn. Teopermro-
MHYHECCTREHHBLE EI.'FIE_H.Q-TE!HJ]EHEH MPOHHIEEANT BeCh EYDU THHOIEHOR MATEMATHEH
H NpeIArakT HAHDOAe: YHHBEPCANSHBH #3H%, OOLEIHHAIOWEH RCe Pazfemnsl
MATEMATHKH # &8 [PHIWEeHHHE, OHH CBA3LIBANT PAIHBIC MATeMAaTHHECKME
JHCUHNNHHE] H HX Opanowepsa B egaHoe nence. [losmomy BakHO JaTe
BOAMOKHOCTE  OOYURIOIIEMYCH  [OHHMATE TEOPETHKO-MHOKECTBEHHEI  S3BIK
COBpPEMEHHOH MATEMATHKA H HCOONLIOBATH M0 MTA BRIPAMCHHA CROMX MBICICH.
Jpyran  BaKHEIM TPA3HAKOM MATEMATHKH KK HEYKH choeayer NpHIHATE
ceoficTeerEyiy  eff  cTporocTe obocHOBEMHE ® CHCAOBAHHE ONPENCTSHHEIM
NPABKIIAM — TIOCTPOSHER  JOKA3ATENBCTB.  JHAKOMCTRO  ©  JACMEHTAME
MATEMATHYIECKOH NOFHEH CMOCODCTEYST PAIBHTHIO JIOTHYSCKOTO MENIISHHA
OOYYROITHXCH, TIOZBONAET HM CTPOHTE CBOM PACCYIEKNEHHN HA OCHOBC JOTHYECKHX
PR, (OPMEpPYET HESBEEH KPATHYECKOTD MEILICHMA,

B yyefmom rypce «Aumebpa ¥ HAYATA MATEMATHYECKOND AHAMMEAM
MPHCYTCTEYIOT OCHOBEL MATEMATHTECKOTD MOACHHPOBAHHA, KOTOPHIE NpH3BaHb
ClocoDCTEORATE  (POPMHPOBAHME) HABLIKOE TIOCTPOCHHS MOASTeH peanbHRX
CHTyarpil, HCCTENOBANHA STHX MOAeIeH ¢ NOMOMEO annmspara amredpsl A
MATEMATHHSCKONO AHATHIA, WHTEPNPEeTAUMH MOYYeHHLIX PeIVILTATOB. TakHe
28/1AHHAL BOneTeHR B Ramsii 6 pasnenos IporpasMibl, TOCKOIEKY BOCE MATCDHA
yyeBHOrD XYped [MHPOKD HCMOALIYETCH [UIH PelISHHA NpHKIAnEsn sagaq. |ips
peLICHAN  pPEeauhHEIX — NPAKTHYECKMX  3ajad  oDyHalolMecd  PalBHEAIOT
HafIONATEIEHOCTE, VMEHHE HAXOAHTh 3AKOHOMEpPHOCTH, aDCTPArHpORATECH,
HCOONLEIOBATE  AHANOTHIO, oODOOMATE ¥ KOHRPETHIHPOBATE  OpoOneMy.
Hesrenspocts 10 GOPMHEPORAHWIO HABRIKOB DEIICHHH [PHKIATHLIX 33744
OPTAHHIYETCH B ITPOIISCCs E3yHeHHA Beex TeM yqeliHoro xypea «Anredpa i Hagana
MATEMATHIECKOTO SHANHI).

Ha m3vgenme yuebmoro gypea «Anredpa o Hauaga MaTeMaTHYECKOTO
awanmaaw oreoNTes 272 waca: 8 10 xnracce — 136 9acos (4 waca B Hellemo), B 11
wiracee — 136 yacon (4 waca B Hefgmo).



COIEPAAHHE OBYYEHHS
10 KJIACC

Huena 0 BLITHCTICHARA

Panuosaneasie sucns, OOBKHOBCHHEIC W NECATHYMHBIE JPoOH, TOPODEHTEL,
Decxonewrkle mepuogwdeckne apobw. [lpuvenerme gpofelf u mponesToB 8
pPELICHHA MPHKNAIHBIX 3308% H3 Pas/HYHEX OTpacieH sHaHE B pealihaoH HHITHA,

Jeficrerrensnsie  gncia.  PanAoHANEHEE W HDPAMHOHATHHEIE  YHCTA.
ApHipMeTHYeCKHE  OnepaiEd ¢ NeHcTBHTeNbHBIME  uancaamn.  Mogyas
fMeHeTRATENBHOND YHeTE W ero ceoicTsa. TIpadmosdnnmie REMUCISH, TPAELTE
OKPYTACHHA, NPHKHIKA H OUEHES Pe3yIbTaTa BEOMHMCIeHHH,

Creness ¢ uenwM  nokasateneM. buiom  Hejorona.  Menommsopapme
mOROuETIE QopMel 3amEeH HelcTRETEIRHEX THCEN I PESHRS TPAKTRISCKHN
301139 | NpecTaBle s JaHHbX,

ApniMeTHICCKHE KOPEHD HATYDATRHOR CTeMeHH B ero cBoHeTSA,

Cremens ¢ pandoHaTeHEIM TokazaTensn H ef  cpodcTRa, CTENEHR ©
,ﬂ.E-ﬁE—TBHTEJIhH.EEI NOEATATCAEM.

Jorapudy wmciaa. Cpolictea norapudma. Mecarnanele H HaTypambHEIR
TOTAPHEMEL ‘

Cumyc, KOCHHYC, TSHIGHC, KOTAHIEHC YHCMOBOTD apryMeHTZ. ApPECHHYC,
E‘I:_‘,IKB.'DCE]T}.I'C H EPETARMEHC SHCITOROI -E]]I'}TMEHIH.

VpaBHeHMH B HEPABCHC TR '

ToxmecTsa ©H  TORICCTREHHEE [peodpajopapHd. YpapHense, KOpeHL
ypaRAeHES. PABHOCHILHEIE YDOBRCHHE W YpamHeHMa-ciegcTeHA. Hepamencrso,
pellieHHE HEPABEHCTRA.

OCHORHRIC METOINE PEIISHES TEIMX H APoOHO-PAIHOBANBHEEX YPABHEHEN H
gepasercTs. Muorounenel or ofpoii nepemenmoii. [Jlenemme MuoOrowuieHs Ha
MHOTOYNEH ¢ ocrarkom,  Teopema bBesy,  Mpuoroufensl ¢ @ DeaniMu
xoadubmimenTani. Teopena Buera.

TMpeofpazonarns MHCIORRX BRIPLKEHNIL, CONSPCAIEX CTeleHH H KODHH.

Hppaimmosaikikle  VPABHEHHA. CleHOBHRIE METOJTE PEIICHIH
HPPAUAOHATEHELX YPARHSHHI,

Iloxasarensape vpasnenud. OcHOBHBIE METOMB pPEINEHHI NOKAZATENLHBIX
YPARHEHHH.

MpeobpazoRanne BHIPaZeHHH, COMEPRANIHAY NOTapHdMEL

Noraprdnvmieckie YpaBHEHHH, OcHOBHEE METO pemeHns
sorapuMETeCKAY YPasHeHH I,



OcHOBHEE TPHUIOHOMETPHHECCKHE thopury s, Ipecfipazonrarie
TPHIOHOMETPHHECEIX BRIpaKennil. Pemtenne TPHIOHOMETPHICCKHR Y PABHEHHA.

Pemenne cuereM JaHelinex ypassenmil, Matpruza cucresnr ammelHRIK
ypapHeHmit. OnpenennTens MaTPHIS 2%2, M0 TeOMETPHICCKHA CMEICT H
CBONMCTES, BRIMHCAGHHE €70 IHAYCHHA, NPHMEHEHHS ONPEACHETENN I8 DeeHNs
CHCTEMB] NHHEHHBIX ypapHeHHH, PelleHHe OpHETAEHBX 3agad C NOMOILIO
cHeTeMsl NEHeHEEY  ypappenmi. Hconemomamme nocTpoennofl MmopemH o
MOMOIIEG METPHI, H olpeaendrensi.

MocTpoense MATEMATHYECKHX MOISTEH peanbHOW CHTYAUHH € [OMOIMELRD
vypasEenmii M HepapepcTe. [Ipunenenne ypasHeHHid M HCPABEHCTE K PEleHHND
MATEMETHYIECKHX 340a9 H 3a089 H3 DasnW4YHBX oDnacTed HAYKH H PealbHOMN
HHIHH.

Drynkuan v rpagukn

Pyarama, coocobn 3afganns GYVERIER. Biamuuo oOpatomeie GYHKUHE.
Komnosuusa  Gyaxmwit. [padus  dyvexmin, DnemertapHie  npeolpazosanus
rpafmros GyHRIEH.

O8nacTE onpeleneHls o MEOKeCTBO 3Haqenwin Gyarmae. Hymn dyvaxipam,
TlpomescyTid 3HaKonocTosHeTEd. UeTHne v mes@rume qyAkimd. [lepuonniecikse
dyverman. [TpoMeky Tkl MoHOTOHHOCTH GynkinEn, MakcAMyME! H MHHHEMYME
diyakies. HapSorsimee o sanMeHbIISS SHAYSHAA (YHKITHH Ha NPOMEHCY TKE,

Musefinas, KBAOPATHYHAS H APOOHO-IHHelHas QyHRUMH. DiemeHTapHOe
HCCAEA0BAHKE B NOCTPOEHRE WX rpadHKos.

Crenenias QYHKIHT ¢ HaTypalbHRM | [eTkM noxasarency, EE cpoficTsa 0
rpadue. Ceoficrsa B rpadwk wopRs n-off cremeny kak QyHKIHH 0OpaTHOMN
CTEICHHA ¢ HATYPATEHEIM NOKA3aTEIeM.

Moxazarensnad W noraprpwiueckan GYHKORH, ¥ cBOACTBA B Thadmim.
Henonszopanne rpaguxos (hvEKIE 114 PeIIeRHa yPasHeHHH,

TPHIOHOMETPHIECKAA OKPYAHOCTE, ONpefieieHHe  TPHMOHOMETDHTECKHX
dhyHEIHE SHCIOBOMD apTYMEeHTA.

OyARIHOHANEHBIS 3ABHCHMOCTH B DOANbHBIX NPOTIECCAX H SABICHEAX.
Ipathuics PeaTEHEX 3aBHCHMOCTEH.

Hauana mareMaTHIecKoro ananmsa

TMocnenosaTensHOCTE, chiocoDsEl 34MaHAs  MochenoBaTensiocTed. Meton
MATEMATHISCKOH HAMYKIIHA: MoHoTOHHBIE H OTpaHAZCHIEE
nocAcnopaTeIRAoCTE. HeTopHa BOOHHKHOBEHHS MATEeMATHISCKOID aHANH3IA Kak
AHANH3A BECKOHETHO MATBIX,

ApHieTHHecKas B MeOMEeTDHIECKAS Nporpeccin. beckoneuno yOIBaIOUIAA
reoMerpageckas uporpeccus, Cymma Gecroneuno yGulBaioUIeH reoMeTpryeckol
nporpeccan. JINHSHHEH B dRCIoHeHIHANLHEH pocT. Uneno e, Popyyna ClomHEN



]]pDLIﬁH'i"L'ﬁH. Henonmszopanme MPOTPECCEH O18  PEMCHHA PeilbHEX  3074%
NPHKIAIHOTe XaPAKTEPA.

Henpepesme (yHRUpaH o #x ceoficrea. Touws paspnma. ACAMITTOTE
rpatdukor Qyaxad. Croficrea dynkmmii HenpepslBHEIX Ha orpeske. Meron
METEpBAIOR A8 pemenHs nepabeHcTs. [IpHMencHHe cBOHCTE HENpPePBIBHbLX
dyHEnHi 14 pemeHHa 38184

Mepead W BTOPLA IPOHIBOTHEE Gynkmen, Onpelelends, FeOMETPHYSCKHH |
HaHgecKuil CMEICT IPOE3BOIHCH. Y panHenHe KacaTeuhHOH K rpadiky (PyHKITAA.

[Ipowasomsee  sneMedTapHer  yaknuwd.  [lpomeomgmas cymbl,
NMPOHIBEARHNE, SACTHOMD B KOMTIOIHIHHA (Y T,

MuoecTea H JI0THKA

MuogecTBo, OnepalEH HAll MAOMECTRAMH H HX cBoiicTsa. JlHarpamMhdhbl
Dfinepa-Benna. llpuveHeHHe TeOpPeTARO-MHOMECTESHHOID anmapara
OMuCAHNA PCANBHETY TPOLECCOB H SBACHWH, NPH pelleHHH 3a189 W3 JApYrHx
Vel AR NPpeIMeTOs,

Onpelenenne, Teopema, CBOHCTBO MATEMATHYECKOrD o0LEKTd, CASnCTBHE,
MOKAETENBCTEO, PABHOCHTRHEE YPABHEHHI.

11 KJIACC

Unena 0 BbIMECICHEA

HarypansHeie | uemsie wncna. [paMeHeHne MPHIHAKOE NEHMOCTH MIRIX
wyucen, marbonsiumi obmmed germrens (mamee — HOJL) # HamMensmee obinee
kparHoe (manee — HOK), 0CTaTROB 110 MODYM0, anropiTMa EeRinaa ans pemenus
341149 B JeEN YHCTax.

KomnnekcHere gmcna. AnreGpaHqeckas W TPHIOHOMETPHYECKAR (POPMET
JAMACH KOMITIEECHOTO YHCAR, ApRQMeTHUECKHEe OOEPalHH C EOMILTEKCHEIME
quenaMp, Maolpawenne KOMIUICKCHETY HHCEN Ha KOODIMHATHOR TIIOCKOCTH.
dopuyaa Myaspa. Kopua n-oit crenend M3 xoMmnercuoro sxcna. [IpaMeHeHne
KOMILTEKCHBIX YHCEN I PelieHAA PUIHTECcK i reOMEeTPHISCKHX 34081

VYpapHneHns W HEPABEHCTRA

CHeTeMa © COBOKYIIHOCTE YpasHeHMii » Hepapencrs, PasHOCHIRHbE
CHOTEMEL B CHCTEME-CNeNCTERE., PABHOCHIEHEIE HEPARSHCTRA,

Onfiop  kopHEH  TPHTOHOMETPHMECKHX — VPEBHEHHA ¢ [OMONED
TPHIOHOMETPHYSCKOH OKPYHHEOCTH. Peluenne TpuroHOMETPHIECKHK HEPABCHETE.

(JCHOBHEIE METOOh pelleHHA I[IOKAZATeNbHEX W JOTApHMHYecKEX
HEPABEHCTR.

(IcHOBHBIEC MOTONE PEINEHAT HPPALHOHAIBHEN HEPABSHCTR,

(JCHOBHEIE MeTOOE PeIeHHA CHCTEM W COROKYIHOCTEH PAlHOHATEHRD,
HPPAIHOHANEHEIX, TOKAIATENLHEK H TOrapHQMHTECKHX YPABHEHHH.



VpapHeHWd, HEPABEHCTEA W CHCTEMBI © NAPAMETPEMH.

[ipuvenenne  ypapoeHAl, CHCTEM W HEDABREHCTE K POINEHHID
MaTeMATHUECKHX 38089 H 38789 H3 pasIuyHeX obnacTell HayKH MW DealbAON
IESHH, HETEPIPETAINA DONYIeHHRY PesyIRTATOR,

PyuknnE 1 rpad Kl

[padur koMIOSHOEH GyHEIEE. [eoMerpaveckne 00pa3kl yPAEHEHHR H
HEPABEHCTE Ha KOOPIHHAATHOR MOCKOCTH.

TprroRoMeTpraeckHe QyHRIME, X ceofeTsa B rpadmics.

[padirieckie MeTOEH pPelieHHd ypapHeuui ® nepasencis. |'paduuecxue
METOIR PEIICHAS 38/5% ¢ IapaMeTpaML

Menonwsopgane rpafuros  QyiEKmAE OIS @CCHeOBaHHA DOPOLUECCOBR H
SABHCITMOCTeH, KOTOPBIE BOIHHKAIOT UPH PELICHHH 3aias W3 OpyrHX yIeOHEN
HPeMETOR W PEaTLHON HHIHHA,

Hauaja MATEeMATHYECKOTO AHANAA

[TpunieticHEe TPORIBOIRON K HCCISTOBAHME yHEINI HA MOROTOHHOCTS 1
akcTpeMyMEL  Haxoggenre  HambONbINeTo H  HaAMEeHBIICTO IHAYEHHH
HENpepREAOH (VHKIHE Ha OTPeKe. '

[IpeMeHEHWE TPOMSBOJHOH IS HAXOKACHHA HAMNYTIMEro pPelicHEA B
APEKIERK 3ajassX, 174 ONpEfeneHWA CKOPOCTH M YCKODEHHS Iponeccs,
3AAANHOTO GOPMYTOH B rpad Ko,

lNepeoofipassas, ocRoBHOE cholcTRo nepsoofpastbrk. [lepmoofipastkie
sneMeRTapHEX dvHEmmi. [[paenna Haxo®IeHHA NEpBO0OpasHEX.

Harerpwi.  l'eoMeTpHeecik#id  cMBICH HETETPasld. BerdHCIeHHe
onpenenénnoro wrerpana no fopsyie Heorona-/leRGHimg.

IMpemersHse WHTETPANA UM HAXOKIEHHT nnotagedt muockEx GHMYP H
DOEREMOB IeOMETPHYSCKAX TET,

Mpmveps  pemenmit auddepeRnEaTEHEY YIRS, MaremaTHaeckoe
MOIENHPOBAHME PEANBHEIX [POISCcCOE: © NOMOMER nuepeHIHATEHBIX
YpaBHeHHIL



[UIAHMPYEMBIE PE3VIILTATBI OCBOEHMA YYEGHOT'O KVPCA
CAJTEEPA M HAYATTA  MATEMATHYECKOID  AHAJIIIA»
(VIJIVBIEHHBHT YPOBEHB) HA YPOBHE CPREAHEIQ QBIIETO
OBPA3OBAHMS

JHYHOCTHBIE FE3Y.IBTATHI

1) rpamIaRcKoro BOCIATARAA:

COOPMHPOBAHAOCTE TPAMAAHCKOH NOSHIHA oD yUamIIeroc KAK aKTHBHOTO H
OTBETCTREEHOIO  WNeHa  poccHiickoro  o0miecTRa,  TPEfICTAR/IEHHE O
. MATSMATHYECKHX OCHOBaX (PYHEUHOHHPOBAHHMS PAsTHEHEN CIPYKTYP, ABICHHA,
npoteayp rpakAancroroe obmectsa (BeIOOPHL, ONPOCH. H ApYroe), YMEHHE
BARMOTEHCTRORATE € COOHANEARIME  HHCTHTYTAMHE B COOTHETCTEHH ©  HR
hVHETHAME [ HASHAMEHAEM;

2) naTpEOTHISCKOT0 BOCTIHTAHHA:

cihopMupoRAKECCTE poccriicKol rpaNIAHCKOH MIEHTIYHOCTH, YBAKEHNAR K
HPOTMNOMY B HACTOSIIeMY pOCCHACKOH MATEMATHRH, NEHHOCTHOS OTHOLIEHHE K
JOCTHREIHAN POCCHACKHN MATEMATHKOE H POCCH Kol MATEMATHYECKOH CTKOJILL,
HCHOMRIOBAHKE JTHX AOCTIDKEHHHE B ApPYIHX HAyEaX, TEXHONOrMAX, cdepax
IKOHOMHKE]

3) A¥X0BHO-HPABCTEEHEOID BOCHHTAHNS:

QCOIHANNE MYXOBHEXN [EeHHOCTEH poccHAcKOTo Hapoia, chopMEPOBAHHOCTE
MPEBCTBEHHOTO COSHAHMA, FTHYECKOD [OBSACHAN, CRAAHHOND ¢ UPAKTIMCCKHM
upHMeHEHHEM JOCTHMEHHE HAYRH H JCATENLHOCTRI YUEHOIO, OCO3HAHHC
THYHOTG BENaZa B NocTpocHne yerolsmnsoro Gyaymero;

4) SCTETHMECKOTO ROCTIATRINH

ACTETHYECKOS OTHOWEHHE X MHDPY, BRIIOUAT 3CTETHRY MATCMATHIeCKHX
sakoHOMepLocTel, 0BBEKTOB, 3029, pelleHnf, PACCYRICHAN, BOCTPHUMIRROCTE
% MATEMETHUECKAM SCOEKTAM PAIMHEHBN BHIOE ECEYCCTEA,

5) (hHIHFECKOTD BOCHHTANNA:

chOpMHPOBAHHOCTE  YMEHIA TPHMEHATE  MATSMETHISCKHE JHAHHA B
pHTEpecax 3ioposoro | GesonacHoro obpasa #HIFAH, OTBETCTREHHOS OTHOMERAE K
CBOSMY INOPOBRK (3M0poOBOe MHTAHHE, cOANAHCHPORAMHEN PeXHM 3AHATHH H
OTHBNE, Pery/ipHAs (HEIECKAS AKTHEHOCTS), QHINYECKOS COREPIIEHCTBOBANNE
NpH 3AHATHAX CHOPTHERO=-0310 POBHTENLHOHN HEATEIbHOCTRIO;

6) TPYAUBOI0 BOCHHTAHARN:

[OTOBHOCTE K TPYIY. OCO3HAHHE EHHOCTH Tpyromobus, HATEpeC K
paamHuHEd  Chepen  TPoPeCCHOHANBHOR  AeATETRHOCTH, CENZEHHBIM  C
MarTeMaTHrod H ef TPHACEKeHHSMH, yYMEHHC COBSpIIATE OCOSHAHRRIA  BRIOOP
Gyaymeli npodeccHH B PEATHIOBEIBATE cobCTREHHLIE HWHIHEHHBIS TIMAHE,



[OTORHOCT: M CHOCODHOCTE K MEIEMATHYECKOMY  OODAioBaHHD W
camMooOpa3OBadiie Ha [poTAAeHEH Beell HHIEN, TOTOBHOCTh K aKTHBHOMY
VHECTHIO B PEICHHH NPaKTHTeCKAN 3781 MaTeMa THYECKOH HAMPABNEHHOCTH:

T) SROAOTAMECKOTD BOCTIHTARHNAS

cOpMUPOBARAOCTE  SXONOTAYECKOd  KYNBTYPEL, [OHHMAHHEC BIHAHAS
CONMATBHO-3KOHOMIHECKHX TPOLECCOR HA COCTOMHWE NPHPONHOH W conpanbHOH
COEITR, OCOSHARME IN0DENEHOTO XaPaKTepd SKOTOTHHECKHE npobnes, OPHSHTAITMA
HA TPEMEREHHE MATEMATHUCCKHN JHIHMH 74 pemieHns 3anad B oGIacTH
okpywatoleli cpednl, IMAHAPOBAHHE IOCTYNHOB M- ONSHKE HX BOSMUEHBLIX
MOCTEACTRHE I8 OKPYACEIONICH CPEBL

&) NEHHOCTH HAYTHOTO ROIHAHNHS

c)OPMHPORAHEOCTE  MHPOBOIIPEHH, COOTBETUTBYIOMETO  COBPEMEHMOMY
YpOBHIO PAIBATHE HaykW W ODIIGCTBEHHOH — NPAKTHEM,  [OHHMAHHS
MaTeMaTHUECKOH Hayxd Kak clhepbl HefoBeueckol NesTelBHOCTH, ITANOB &2
PEIBHTHE W 3SHAYHMOCTH OUR PAIBFTHS [HMRATHIANNE, OBAANCHHC  SA3RHROM
MATEMATHEH M MATeMATHYeCcKod KYIETYpoH Xak CpedcTROM TOIHAHHA MHPL,
FOTOBHOCTE OCYILECTBISTE NPOSKTHYK W HCCHSIOBATENBCKYH: JIERTEILHOCTS
HUTHBAAVANLHO E B IpyIme. '

META{IPEIMETHBIE PE3YIIRTAThI

[MosnapaTelbEBe VIREepeaibiLie yaelnbie neacTBis

Baiopkle ToTHOeCKEE NellcTRAA:

BHARIETE B XKAPAKTEPHM3OBATE CYIISCTEEHNES NPAINAIH MATEMATHICCKHR
ofReKTOB, NoHATHE, OTHOMEHWA  MCKIY | DOHATHAAMHE, thopay HPOEATE
onpefeneHis NOHATHHE, YCTAHARIHBATE CymecTBEHHEN TPHIEAK KnacCHPHEATHE,
neHoRanRe 10 ofobnienns | cpaBHeRHA, KPHTEPHHA NPOBOIHMOTC AHAIHIE,

EOCHpPHHAMATE,  (POPMYIHPORETH K npeobpAIOBEEATE  CYRISHHA:
YTBEDIHTENLHEIE H OTPHUATETRHEIE, EIHHHHbIE, FACTHLI H oOIHe, YCIORALIE;

BLIMRISTE MATEMATHUCCKHE IAK0OHOMEPHOCTH, BINAMOCERZH W MPOTHBOPEY KA
B axTax, JaHHEX, HAGMONEHHSX M YTREPIIEHHAX, Tpeiiarars KPHUTepHE UL
BEITRNCHHS 3AKOHOMEPHOCTER H IPOTHBOPEILH;

menats BRBONOR C HCOONBIOEAHHEM 3AKOHOE JOTHEH, JASIVETH BHBIX H
HHIYVETHEALIX YMO3AKTHHEHIH, YMOBARMOUCHHE N0 aHATOTHH,

MPOROJIATE CAMOCTOATENEHO TOKAIATEILCTER MATEMATHYECKHX YTBEPWIeHnE
(IPSMEIR B OT OPOTHBHOTO ), BRICTPAHBAT APTYMEHTAIHID, DPHBOIHTL IPHMEDE M
ROHTPAPHMEPEL, 050CHOBEIBATE CODBCTBEHNEIS CYIHUSHAR H BEIROIEL

peGHpaTh chHocob pemennd yuedHON 3amaid (cpapHUBATE HECKOABKO
BAPHANTOR  PETISHHT,  BEIOHDATH mapfones  mooxommmmii o yH9ETOM
CAMOCTONTEEHO BREMEHHEN KPHTEPHER),



Baiskie HCCIEA0BATENBCKHE JCHCTBRA

HCTHUIEZORATE BOTPOCEL KAK MCCACAOBATENLCKHI MHCTPYMCHET DOSHAHMHE,
hopMyTHpORETE  BONPOCEL,  (PAKCHPYIOUIHE  NpoTHBOpeuHe,  npobmemy,
YCTAHEENKBATE HCKOMOE H manHoe, QOpMEPOBATE IHIOTEIY, apryMeHTHPORATH
CBOKY NO3RIHID, MHSHHE;

NPOBEOIETE CSMOCTOSTENRHO CINAHHPOBANHEH SKCNEPHMERT, HCCOEN0BaHHE
Mo yoTAHORISHIH ocobennocTell MaTeMardyeckoro o0LeKT, ABICHHS, NPOTEcea,
BRIARIEHHID 3aBHCHMOCTER MeRIY 00ReKTaMl, ARICHILAMH, TPOTECCaMIT,

CAMOCTONTENLHD QOPMYIHPOBETE 0000MIEHHE H BEIBOJALI MO PesyTRTATAM
npoBeaSHHOre  HaQUOONEHHS, HOCAENOBAHME, ONEHHBATE  JOCTORCPHOCTE
NONYYEHEELY PEIVIETATOR, BEIEOI0B H 0000TIEHHii;

IPOTHOSHPOBATH BOIMOMHOE PaiBHTHE [pOTeccs, 4 Takke BhUIBHIATH
NPeIOI0KENH 0 €r0 PASEHTHH B HOBLIX YCAGBHAX,

Patora ¢ nRdopManme:

BEIEIATE Seduipthl AHOOPMATHE, TaHHBIX, HeolXOMHMEIX ANI OTEETA HA
BOTPOC | JTH PEI@HIN 380aH,

BEIOEPATE HHGOPMALHI0 H3 HCTOMHHKOR DATHYHELX THOOB, aHAIHIHPORATE,
CHOTEMATHIHPOBATE M HHTEPAPETHPOBATE HHQOPMAITHI0 PasliHYHRN BHIOB H
fopM NpeacTABICHAS,

CIPYRTYPHpOBaTh HEGOPMEIHRO, OPEICTABLATE ¢8 B pasmuuuuy (OpMax,
HIIIOCTPHPOBATE MPpadHueckH;

OIEHHBATE HAEKHOCTD HH{OpMAaLIER oo CAMOCTOSTENEHD
chopMy THPOREHAEM EPHTEPHAM.

KoMmynHEaTHEHEIE YHHBEPCAIRALIE Yaelnkie AeiicTRIA

Obmenne:

BOCHPHHAMATE H (OPMYIHPOBATE CY#IIEHHE B COUTBETCTBHH C YCIOBHAMM H
pemaMd  obmerkd, ACHO, TOYHO, IPAMOTHO BHPaXaTh CBOW TOUKY IPCHHA B
VOTHRIX H MHCEMERAERY TSRCTAX, JABAThR [TOACHEHHA 0O XOHY PCINERHES Ia0aMH,
KOMMEHTHPORATE TONYICHHRIH Pe3yuIbLTaT,

B X00¢ OfCYREIEHE 3AABATE BOIPOCH 10 CYIECTRY OOCYRAAEMON TEMEL,
in{_\ﬁ;IE‘f.{i;.i, I‘.IE-'HIH.EHUE SANAYH, BLRICEAIRIEATL HICH, HATENCEHLIE HA [OHCE
pelenHd, COTOCTAENNTE CBOW CYMOEHMA C CYRISHHAMH JDYIHAX YIACTHHKOB
AHAOTe, OBHAPYMHRATE PAIEGHE 1§ CXOOCTEO [O3NIEH, B KOPPEKTHOH thopme
HOpPMYIHPOBATE PASHOINACHA, CROH BOSPAMCHE,

TMpeJcTABIATE PEIVILTATH PEIISHHA 3AU8%H, JECICPHMEEHTA, HCCTeMOBAHE,
OpocKTa, CAMOCTONTENBHO BHOGHpaTs (OPMAT BHICTYILIEHRS ¢ Y4ETOM 3amad
MpeseHTallHl i ocoDeHHOCTEH ay IHTOPHH.

PeryasTHEREIE YIHBEPCATEHELE YyaelHbie NelcTHg



Camooprasuzanmus:

COCTARIATE IJEH, E-.-’]l'{:'pﬁ'f.“ PEMICHEE 3a0a'TH, E-L.IEH]_:IHTE- cnocod PRIICHEHA C
VOETOM HMCHIIHNC pﬂﬂypc—uﬁﬂ B cODCTREHHEIN BOAMOKHEOCTEH, apryMeHTHPOBATh
i KOPPeKTHPOBATEH BAPHARTE PEIISHAH ¢ YUETOM H0oBOH HHQOPMALHH.

CaMOKOHTPOIL, SMONHOBANEHBIH HUTEL1EKT:

BAAJCTh HABKKAMH  MO3HARATENRHOH  pedueRcHE Kak  OCOSHAHHE
COBEpINaeMBIX EHCTBANE W MBICTHTENEHELX MPOLECCOs, HX Pe3yARTATOR, RIAAETE
crnocolaMe  CAMOUPOBEPKH, CAMOKOHTPOAA NPOIECCE M PesyibTard pellicHAA
MATEMATATECKOH 3a1a%9H,;

HpeBHALTE TPYAHOCTH, KOTOPRIE MOTYT BOSHHEKHYTh IIPH PCUICHERE 33703490,
EHOCHTE KOPPEKTHER B ASNTENRHOCTE HE OCHOBE HOBRIX 0BCTOATCNbUTE, TAHNEX,
HAIIEHHED OMHD0K, BRABTEHHEX TRV AHOCTeH;

OIEHHBATH COOTBETCTBHE PE3YNETATA NETH H YOIOBHAM, 00BFCHAT, IPHUHHEL
NOCTHORGHMA HIH HENOCTHAGHMA PEsyIbTATOR NeATeNLHOCTH, BAXOIHTE OIREGKY,
IABATE OUESHKY NpHODPETENHOMY OMBITY.

CoBMecTHAS TENTEABHOCTES

MOHEMETE H ACITOIEI0RATE NP YVIIECTED }Eﬂ..."-ﬁ.ﬂH,Il,Hﬂﬁ H HI!I[HEH,E;‘;’HJIBHUIE
paforsl OpH  pemensy  yueOHBIX  Jagad, OpMHAMATE LENB  COBMECTHOH
AESTENHHOCTH, [UIAHHPOBATE OPralM34AlMI) COBMECTHOR pafoThl, pacTpelnsidTh
pEOsl pabot, OOropapMBarsed, OBCYATE mpouecc Mo pesyieTar  paforhl,
OOOBIIATE MHSHHE HEeCKOILKIY THIEH;

VHCTROBATE B TPYONORRX (Qopuax pabote (obcyxaenns, ofven mucHAl,
AMOGTOEBIC IITYPMED B HHRE), BHEOONEATL C¢BOW 49acTe  pabotnt M
KOOpPAMHHpOBETE CBOW JelicTBES © IPYIHMA WIeHaM# KOMAH/H, OUNSHHEATE
KAYecTS0 CROSTO BEMANA B ODIHI NPOIYKT HO KPHTEpHAM, chopMYIHPOBARHEIM
YUACTHHKAMNE BIauMONeHCTBHA.

MPEJIMETHBIE PE3Y.IbTATBI

K woumy ofyacers 8 10 wiacee obyvammpicd DONYTHT CIeAyROUTHe
IpeMeTHBIE PEIYIETATE 0 OTACTLHEN TeMan pabouedl mporpaMuel yaedHoro
Kypea «Anredpa H FA9ANTA MATCMATHISCKOTO AHATHIARN

Yueaa H BHMHCIENRN:

cpOBOMHD ONEPHPORATE MOEATHAMH: PANHOHANBHOE HHCIO, DrcroHeYHaT
nepuoangeckas  Apofb, [POUSHTE, HPPAIHOHATLHOS HHOMO, MHOKCCTHA
PALFOHANRHLG ¥ NeHCTRHTeNEHbIX SHCEN, MOLY/Ib NEHCTRUTENRHAND FHEIA,;

OpRMeHaTE npodH H IpOLeHTH A8 PelieHAd NPHENANHbIX 34045 M3
PRATHMYHEX OTpacnel SHAHAH H peanbHOH WHIHM,

pEMEHATE TPHOMCKEHHES BRYHCISHHA, NPABRTE OKPYTIEHHE, TPHEHIKY A
OIEHKY PesyNBTATA BETTHCICHMH;



cBOBOMHD OHepHPOBATE IIOHATHEM: CTEMeHb ¢ MEemkiM  [OKASATENEM,
HETOTLE0EATE NOMLOAMIYI0 (POPMY 3ANHCH AeHcTRITEABHEN SHCeN MLl PEmISHIE
NPARTHHECKH) 33,089 E NPpeNcTaBIcHR TEHHBIX,

cROGOIHO OMEpHPORATE MOHATHEM: SpPH{IMETHIECKIH KOpeHb HATY AR HOE
CTeneHH;

C'EIrIIIﬁL'r.E[!Jﬁ ﬂ]'iE-'}‘.IEPﬂHHﬂH TIOHATHSM, CTETEHE C PH!.E,E'I{J-'IIEI'JTIJIIHM TIOKAZATCIRCM,

cBOCOMHD ONEPHPOBATE MOHATHAMH: noraprgm  9HCIA, JSCHTHMHRIE W
HATYPATLHLIE AoTapAgMeL;

cBOBONHO ONEpHPOBATS NOHATHAME! CHHYC, KOCHHYC, TAHTEHC, KOTAHTEHC
GUCTIOROMD APTYMEHTR,

OMEpPHPORATE TIOHATHSIMA: GPKCHHYC, SPKKOCHHYC W SpETAHTEHC MMCIOBOTD
ApTYMEHTA

YpapHeHns 0 HepaBeACTER:

cpofoIHO OTIEPHPOBATH TIOHATHAMH: TOWASCTBO, YPABHEHHE, HEPABCHCTEO,
paRHOCHIIBHRE YPABHEHHA H YPaBHEHIA-CIIEACTERA, PABHOCHILHbE HEPABEHC TS,

[pMMEHATh PEITHYHLIE METOAB PEIICHAS PAIHOHAMEHRIX H IpoGHO-
PAOHOHATEHEL YPABHEHHH, NPUMEHSTE METO] HHTECPHANOE il PellcHHE
HEPABESHCTE]

cHOGOIHD OMEpHPOBATE DOMNTHAME! MHOTOUTEH OT OJHOH MEpeMCUHOH,
MEOPOYNER © TEdEMY  kKooddmipeHTaMy, KOPHH MAOrOMICHA, OPHMCHATE
[eNEHNE MEOTOUNEHA HA MHOTOWIEH ¢ OCTATKOM, TeopeMy Bexy u Teopemy Bueta
JIMA pedieH A 3a%aT,

cROGOMHG ONEpHpOBATE OOHATHAMH: CHCTEMA NuHelHBIX YpaBHEHui,
METPHIE, OTpeferiTent MarpEb 7 % ? H ero IeoMETPHUYSCKHN CMEICIL
HCOONE3IORATE cBOHCTBA onpeienHTend 2 * 2 nud BRIYHCHEHMA 60 IHA49CHHA.
MPHMEHSTE  ONPEeNENHTENH  JUIA  PeIHHA ‘CHCTEME] THHeHHBX YpaBoeHuH,
MOTISIHPOBATE PEAILHEIE CHTYALHH C MOMOLIEI CHCTEME] THHEHRHBN YPABHCHHH,
HCCE[0BETs MOCTPOSHHEE MOOSIA ¢ HOMOUILH MaTpril H onpeneiATeNeH,
MHTCPIPETHPOBATE 01y IeHHR pesyikraT,

HCTIONb30RATE cholictea  gelleTemi ©  KOPHAMH LTS NPendpa30BaHIk
BRIpasKenni;

BRIMOTHATE NPeo0pHI0RAIH THCIOBELX BEIpAAEEHH, COMEPHALTAX CTELEHH C
PAIHOHANILHEIM [OKA3ATCIIEM,

MCHOIRI0BATH CBORCTRA NorapAtMOE s npecOpasoBaHi
AOAPAQMEECKEY BLIDaKEHHE,

cEOGOIHO ONEPHPOBATH NHOHNTHAMHE: HPPAHOHANBHEE, MOKAIATEILHRL: H
JOTApHEMHYECKHE YPABHERHS, HAXOIETS WX PEINEHHE C ITOMOTHRD PABHOCHIBHEL
Mepexonos MAH OCYIecTANSE TPOBEPKY KOPHEH;



[PAMEHATS OCHOBHBIE TPRTOHOMETPHTECKHE GOpMYNIE 118 ApeolpasoBaHiy
TPHTOHOMETPHHSCKIX BEpaenti;

cROGOMEO  ONEePHPORATL  MOHATHEM: TPHIOHOMETPHYECKOS YpaRHEHHE,
NPHMERETE  HEODXOHMEE dopMyel  mns  pElISHHA  OCHOBALIX  THTIOB
TPHIOHOMETPHIECKHY YPEBHEHHH]

MOMEIHPOBATE PEAlbEEIE CHTYALRM Ha  A3ETKE anrebphl, COCTARAATR
BEIAMENAS, VPABHCHAA, HEPARSHCTEA [0 YONOBHIO 347a4H, HCCHER0BETH
MOCTROEHHEIE MOTNEH © HCNONB30BAHREM ANTEPATS anmredpiL.

dynkuwi u rpadmkn;

CEODOMIHD ONEpHPOBaTE NOHATHAMI: (yHEIHS, crocoDL 38 ARH fYHEIER
peAMHO  OBPATHEE  (YHKIME, KOMIOIHIEA  dyHETHi, rpadimy Gy HEIHH,
BLITIONHATE AMEMERTAPHEE NpeobpasoRanus rpadiKos Gy HKITH,

cBOGOIHD ONePHPOBATH TOHATHAMHA: 0DIACTR ONpeATeHHs M MHEOEECTHO
qEaTerEni Y EKTHE, HYTH (QyHEITHH, TPOMERyTEH SHAKOMOCTORHCTHE,

CEODOARO COCPHPOBATE TOHETHSMH: 4HETHRIE H HEYETHEIE  (DYHKLIHH,
nepHOARIecKHe GyYHKIHE, OPOMERYTEH MOBOTORHOCTH yHEIHE, MAKCHMYMBE! H
MEHEAMyMEL  (OyHEUEM, HauGonslee ¥ HAHMEHBINCE SHAMCHHS VHKIHNA 12
TPOMERYTHE; g

cBOROAHO OTEPHPOBAT: NOHATHAMHA: CTEIEHHAA (PYHRITHA ¢ HATYPAlRHEM H
mensinM [OKazaredeM, rpadiK CIENERHOR (YHKIDEH ¢ HATYpPaTbHRM B LCTRN
mokasaTeneM, Tpadux KopHs n-of cTencHW Kaw dymKmme ofpaTHOR Crenern ¢
HETYPATEHEIM TTOKATATCIEM;

ONEPHPOBATh TIOHATHAMA: nHHeiiEan, kpanpaTudHas B ApOGHO-IHMHEHEA
by KM, BRITIONHATE JEMSHTAPHOS HOCNS0BAHHE H TOCTPOCHHES HX TPafHKOR,

cpoboang ONEPHPORATE NOASTHAMH: NOKAsATENBHAA H norapH{METeCKs
bymwmay, FX croficTea W TpadMEH, HCNONBIOBATL HX rpadiKs A8 pPemicHHA
ypaBHeHHit, ' '

CROBOIHO ONEPHPOBATE TOHATHAMH: TPHIOHOMETPHHECKA ORPYHHOCTE,
ompe/eNeHne TPHTONOMETHIECKHX Dy RKIIHI UHCNOBOTO SPTYMENTS;

HeMOIR3OBATH  TpaduEn  QyEKIME s HCCTSNOBAHHA  [pOLECCoR  H
S BEHCAMOCTE NpH PEINCHHH 3afaq 3 OpYTHX yuoBHEIX NpeIMETOs 1 peaTBHUH
HHIHN, BEPLRATE QOPMYTaME 3ABHCHMOCTH MERTY BE/THTHHAMMA;

Hauana MareMarueckoro anaansa:

CcBOBOIED ONEPHPOBATE NOHSTHAME ApRGMETHIECKas H FROMETRHTSCKAR
nporpeccid, GeckoRedHo YORBAOMAR [EOMETRHYCECKAT HpOTPeccHs, THHEHHBIL |
AgCTOHeNAANEHE pocT, (OPMY/IA CHOMHEN TPOLEHTOR, HMETE pe/icTaBnEHAe
0 KOHCTAHTS,

HCHOMBIOBATE NPOMPECCHH [ANA peleHns PeambHblX 3a1ad OpHEIINOrD

HApRKTEPEd,



CEOBOIHD OTEPHPORATS MOHATHIME: OOCHEN0BATENEHOCTS, CHOCODE! 3uIaHHA
IIU*:-IIE,E.DE&TE:JH:HDJETEﬁ, MOHOTOHHRE H OrpadHYCHHEE nocneAoBaTeARHOCTH,
MOHHMATE OCHOBEL 3apOWICHHf  MATEMATHYECKOTO AHATHIE KK aHanpsa
DECKOHEYHD MANBIX,

CcEOGOAND ONEpHPOBATS NOHATHAMA: HOOPEpRIBHER  (YHEUHH, TOUKR
paspBiBa rpadFKa fyHELEH, ACHMITTOTE! TPAdHTka dyHKIHE,

cEOBONHD ONEPHPOBATE HOHATHeM: (YHKOHS, HENPEPRIBHAS HA OTPE3ke,
OPEMERATE CBOHCTRA HenpepaIBHEE (ryHELHI IS DRISHAN 38027,

cEOGOMHO  OHEPHPOBATE [OESTHAMEH: nepBag W BTOpad M[POH3EOIIRRS
dVHEITH, KacaTeNhiad K rpadEry hyHKp;

BLITHCIATh MPOHSBOIHEE CYMMEL, TPOHIBENEHNN, MACTHONO H KOMIOSHIAH
ABYX (YAKUWIL, SHATE HPOHIBOIHELE JMEMEHTAPHALK (IYHIIHI,

HCTIOIHIOBATE FEOMCTPHHECKHH W (IHINYECKHE CMBICH [POHIBOJHON s
PelleHHS 38084,

MuomecTBa H JOTHRA:

cRODOAND  ONEpHPOBETE  MOHATHAMH:  MHORECTEO,  ONSpamEs  Hal
MHOESCTREMM;

HCTIONB30RATE TEOPETHRO-MHOKECTBEH LI ANTIADAT JIH OMHCAHHA PeANBHBL
MPOTECCOR: 1 SBAEHHH, TPH PETUEHHN 3a145 H3 IPYTHX yueBHED HPenMEeTOR:;

cpOBOMHO OMEpHPOBATE TOHATHAME: ONPEISNeHHe, TEOPEM:, YpaBneHue-
CHE[CTENE, CRORCTEO MATEMATHYECKOTO 00LeKTE, AOKATATENRCTRO, PARHOCHIRHELE
ypaEHeHns | HePABCHCTRA. s

K kommy obysemss Bil ascce ofyumoumiics nomyuwt CheyloriMe
NpeIMETHLEE PesyISTATE 10 OT/ISNEHLM TEMAM pafioyeii nporpammel yieduoro
kypea aAarefpa B HA9ATA MATEMATHHECKOTD SHANH3AN!

Yncaa ¥ BRIMHCICHAR: '

croBOHO  ONEPHpPOBATE MNOHATHAMH: HATYpalkHOS W HENoS YHCITO,
MHGHSCTREL HATYPANTEHEIX M AeeEx 9Hee), RCMoabI0paTs: [HZHAKH OemHMOCTH
pessry grcen, HOJL B HOK HaTypansuerk 9HCET AUl DEICHHS 34145, NPAMEHITE
afaropHTy ERETHIA,

cEOBOTHD  OTEPHPOEATR HOHATHEM OCTATRE 00 MOIYITO,. IANHCEBATE
RATYPATBERIE YHCIA B PAATHYHRX HOSMIHOHHEX CHCTEMAX CIUCICHIA,

CROGOIHO ONEPHPOBATE DNOHATHAME: KOMIUIERCHOS HHCIO H MHOEECTRO
KOMILIEKCHEIX YHRCEN, NPEACTARNATH KOMINEKCHRIS THCAL B anredpandeckoil |
TPHIOHOMETPHACCKOH (POPME, BEIMONHATE apHMETHISCKHE OTICPATHE ¢ HHMH H
W30OpaKaTh Ha KOOPIHHATHOH IIOCKOCTH.

VpasHenn# 0 HEPABCACTEAS



cBOBOIHO OUEpHPORATE MOHATASME: HPPAIHOHANRHBIES, NORAIATENLHBEE H
norapiMUYeCKEe  HEPABUHCTRA, HAXOOHTh MX  PEIISHEA C©  NOMONTREID
PABHOCHILHLIX IEDEX0T0HE]

ocvmiecTeidTs  OrOop  KopHell nNpH  peIEHEH  TPHIOHOMETPHHESCKOIO
YPaRHEHH;

cBOOONHO OHEPHPOBATE TOHATHEM TPHIOHOMETPHUYCCKOS FHEPABEHCTEO,
OpHMeHATE  HeoOxomumere  QOpMyNBl A%  PELICHAA —OCHOBHRX — THMIOR
TPRIOHOMETPHISCKIK HEPaBeHCTR;

cBOGORO OMEPHPOBATE IOHATHAMK: CHUTEMA H COBOKYIHOCTE YPABHCHITH |
HEPABEHCTR, PABHOCHNBHEE CHCTEMB H CHCTEMBI-CHENCTERA, HAXOIATE PEIICHHA
CHCTEME ¥ COBOKYMHOCTeH panroRansibix, HPPANHOHAILHER, TORAIATHIENRI H
TorapHgMAYECKHX YPABHEHEH H HEPARCHCTS;

PEIIAT PALHOHATRHEIE, HpPalHoRaNsHEE, MOKAZATENLHELE,
porapHpMEMECKHE  H  TPHIOHOMETPHUSCKHE  YPaBHEHHSN W HEpABCHUTRE,
comepaaliie MOTYIH H apaMeTpPaL

NPMMEHATE TPAPAIECKHE METOIE JUid PelleHHS YpaBHEHRH B HepaReHCTE, 2
TAKDKE 3287 © NapaMeTpaM;

MOACTHDOBETE PEATEHEIE CHTYRHHH e A3IREKE anrebpel, COCTRBIATE
BEIPAHENHS, YPABHEHMHS, HepEReHcTBA H MX CHCTEMBl [0 YCIOBHI) 3ajaud,
HCCHEOBATE MOCTPOCHARIE MOJENH © HCHONRIOBAHHEM almapaTta anredpe,
HHETepPOPEeTHPORATE IOIY9eHHEE pesykTaT.

@yuxuny u ¥paduxn:

CTPORT: IPedmE  KoMIosHIEH QYAKIE ¢ OMOMED JIEMENTAPHOTO
HCCIIETORAIHA | ¢BOHCTE KOMIOIHIHE JABYX (yHKIIH;

CTPOHTR  COMETPHHOCKHE  0Opashl VpapHeHHH #®  HEpPABEHCTE  HA
EOOPTHHATHOH MIOCKOCTH,

CBOGONHO  DNEPHPOBATE  TOHATHAME: IPAQEKE  TPHIOHOMETPHICCKIN
iy HETIHiT;

" npmveHsTh GYHKIWA NS MOJSTHPOBHWA W HCCIENOBAHIA PEahHELX
MPOLECCOs, ;

Hayaaa MATEMATHYCCKOTD AHAHIAS

HCTIONE30BATE TPOHBORHYIO A8 HCCAEA0BaHRA (YHELEH HA MOHOTOHHOCTR
H SKCTPEMYMEL, _

HAXOMHTS HARGOALIICE A HAHMEHEIIE: SHAUCHHS (Y HEIHH HenpephBHOi Ha
OTpesKe;

HCIOIB20BATE NPOMIBOIHYI0 NS HAXOMASHAS HAMTYy4HIETO pelleHHd B
OpHENAgHEX, B TOM HHCIC CONHATLHO-3ROHOMHYECKX, sajaqax, L
oIpenelcHHs CKOPOCTH M YCKODESHMS ITRONECCA, 3AnatHerD dopnMyToE  HIH

rpaduKoM,



cBOBOAHD ONEPHPORATE  NORNTHASMH: nepsoolpasHas, onpefenduHbil
HHTErPas, HAXOJHTE NEpBOCODAIHLIE 31EMEHTAPHEX WVHEIME M ERMTHCASTE
ueETerpan no hopmyne Heworona-Jledbnmma;

HAKOIHTE [IOIHATH MIOCKAY GHIYP # 0DBEMEL TEN © TOMOMILK HRTErPana;

HMOTh TIPEACTABACHHE © METEMATHHCCKOM MOJQIHDUBAHHA HA UPHAMEpe
COCTARMCHHA THH(epe I HATRHEX YPABHEHEMN,

pEINETE TPUEKAAHLE 347896, B TOM HHCNE CONHANBHO-IKOHOMHMECKOrD H
hHIHEECKOTD XAapakTepd, CPEACTBAMH MATEMATENECKOTO AHATHSA.
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Maremarswa: agrefpa W HAYATA MATEMATHYECKOTD AHATHIA, TeOMETDHA,
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METOAHYECKHE MATEPHAJIBI J1JI5 ¥ UHTE.L5
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