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NMOACHHUTEJBHAS 3ATTHCKA

YueBuulil kype «Anrefpa u Hauana METEMATHYECKOrD &HANMIAN SBARETCH OOHHM H3 HAWBONEE IHAYHMBIX B
nporpamme cpenxero obiuero oBpasoBadis, NOCKONLKY, ¢ OAHOI CTOPOHLL, OH OBECTIeYHBAET HHCTPYMEHTANEHYIO
Gazy M8 HIYYEHMA BCEX ECTECTBEHHO-HAYWHLIN KYPCOB, A © Apyrofl cTopols!, (OpPMHPYET ROTHYECKOE W
abcTpakTHO? MulLLEHHS 06YUAIOLLNXCA Ha YPOBHE, HEOBXOHMOM 1A OCBOSHNHA uHpopmaTky, oGiLecTBOIHANNA,
HETOPMH, CHOBECHOCTH W ApYrHX Aucunmind. B pamkax nawmsoro yueGHoro kypca ofywawoluMecs OBNALEBaIOT
YHHBEPCANLHLIM AIBIKOM COBPEMEHHOR Hayku, koTopas (GOpPMyNHpYET CBOM NOCTIOKEHHA B MaTeMaTHUecKOil
dopme.

YueOusift kypc anreOphl M HAYAN MATEMATHYECKONO AHANMAA IAKNALLIBAET OCHOBY 08 YCOEWHOM
OBABNEHHA 3AKOHAMM (UINKK, XHUMMUH, GHONOTHN, MOHMMAHWS OCHOBHBIX TeHAEHL PRIBHTHA IKOHOMHKH H
OBLIECTBEHHOI WHIHM, NO3IBONAET OPHEHTHPOBATLCA B COBPEMEHHEIX UHDPOBLIX # KOMALIOTEPHBLIX TEXHOTOTHAX,
YBEPEHHD HENONLIOBATE HX AN% AankHeliiwero obpatonanus | 8 nosceaHeBHOA xuIHH. B 10 %e spema onancHie
EEETPEIKTHHMH H NOFHHMECKH CTPOrMMM KOHCTPYKIHAMH H.I'JI‘EEIPH H MATEMATHYECKOrD AHANHIA PAIBHEAET ¥YMEHHE
HEXOOHTL 3BKOHOMEPRHODCTH, 00OCHOBLIBAT HCTHHHOCTh, JOKA3LIBATL YTBEEDWAEHHA € MNOMOULLIO HHIYRLUHH M
PaccysiaTe NENYKTHEHO, HCMoAblIoOBaTe o0olwewne H  KOHKpPETHIZUMIO, afcTParHpoBaHHE W AHANOTHIO,
OPMHPYET KPEATHEHOE H KPHTHYECKOE MBILLIEHHE,

B xone mayvenma yueGHoro xypca «Anrefpa W HAYANA MATEMATHYECKOrO AHAMH3AH ofyvyarmmecs
NOAYYAIOT HOBBIF ONBIT PELIEHHS NPHKAANHEIX 3A0AY, CAMOCTORTENLHOTD MOCTPOSHUA MATEeMaTHYECKHX Moaenei
PealibHLIX CHTYAUMH, WMHTEPNPETAUNM NONYYEHHBIX pelleHuil, IHAKOMATCH € NPUMEPAMH MaTEeMATHHECKHX
HBKGHHMEPHBET:“ B NpHpoOoe, HAyKe W NCKYCCTBE, C BbIJAIOUWIMMHCE MATEMATHYECKHMH OTKPLITHAMH H HX
ABTOPAMH.

VueGubifl kype ofnanaeT IHAUITENLHBIM BOCHTATENLHEIM NOTEHUHANOM, KOTOPB PEANHIYETCH Kak uepes
yuebnpiii matepuan, cnocofersylownil fopMUpoBANIIG HAYYHOD MHPOBROIIPEHHMA, TAK H Hepes cneunpury
yuebuolt gestenswoctH, TpeGyiomweit nposomEHTENBHOI KOHUEHTPAUHH BHHMBHHA, CAMOCTONTENLHOCTH,
AKKYPATHOCTH W OTBETCTEEHHOCTH 38 NONYYEHHBIH pEIyNbTAT.

B ocose meToamkn ofyuenun anredpe M HavanaM MATEMATHUECKOrO GHANM3A NEKHT NEATENLHOCTHEL

npuHLND ofyyenns.
B crpykrype yueOnoro kypea sAnre0pa W HAYANA METEMATHYECKOTO AHAMMIAY BbiAENeHk cneayioulne
COAZMRATENLHO-METOLIMECKHE NHHIH: w ucna o ewuncieRusy, wDyHEUMH o rpadikin, «YpasHeHus w

HEPABSHCTBAY, aHauana mMaTeMarinieckoro ananuaay, «MuosecTes W norHkay, Bee ocHOBHBbIE COOEpaTENbHO-
METOLMMECKNE NHHHI HIYHAIOTCR HE NPOTHIKEHII ABYX neT ofy4eHHs Ha ypoBHe cpeaxero obwero ofpasoaanin,
CCTECTREHHO NONONHAR APYT APYrd H NOCTENEHHO HACHILAACH HOBWIMM Temamu W pasnenamu. Jlanuuil yueGuwmi
KYpc HBAAETCA WHTErPATHBHBIM, NOCKONbLKY oObeauHseT B cefie coZepicanHe HECKOMBKMX MATEMATHUECKHX
AMCUMIUINH, TAKMX KaK anredpa, TPHIOHOMETPHA, MATEMATHUECKHI| BHANKI, TEOPHT MHOWECTB, MATEMaTHUYECKAR
noruka i apyrue. [To mepe Toro kak ofyuaiouinecs oBnanesaloT BCE Gonee WHPOKUM MaTeMATHHECKHM ArNAapaTomM,
Y HHX NOCNEN0BATENLHO (JOPMHPYETCH H COBEPLIEHCTEYETCA YMEHHE CTDOHTS MATEMATHUECKYIO MONENL peansHoH
CHTYALNN, DNPUMEHATL 3HAHIA, NOAYYEHHBIE NPH HIYYSHHH y4uelHoro Kypea, ANA pPELeHHs CAMOCTONTENBHO
ChopMyIHPOBRHHON MaTEMATHYECKON 3a1a4 1, @ 3aTEM HHTEPNPETHPOBATE CBORA OTBeT,

ConepiatensHo-METONMYECKAR NHHUA «lucha # BuIMMCACHMAY 3aBEpLIAET thopmupoBanie HaBLIKOR
HEMONLIOBAHHA AEACTBHTENLHLIN YHCEN, KOTOpOE GbLAO HAYATO HA YPOBHE OCHOBHOTO ODLIErD ofpazosanua, Ha
yposHe cpeanero ofwero ofpajosanus ocoboe BHHUMaHME yaensercs HOPMHUPOBAHNIO HABLIKOB PAUNOHANLHEIX
BRIMHCACHHN, BRMIOYAIOWHY B el MCNONL3OBAHHE PAIAHYHLIX thopM 3anucH YHCHA, YMEHHE AENATh MPHKHIKY,
BLIMOMHATE I'IPHEJIHH{EHH'I:IE BRIMHCIEHHA, OUSHHBATL YHCNDBLIE BHpAKCHHA, paﬁm C MATEMETHYECKHMNH
KOHCTAHTAMM. 3HakoMule OGYHRIOWNMCA MHOWECTBA MATYPANBHLIX, USALIX, PAUHOHANLHMX H OEACTEBHTENBRHEIX
HHCEN OONOAHAIOTCH MHOMECTBOM KOMIUIEKCHBIX Yucen., B kukooM M3 ITHX MHOAKECTE PacCMATPHBAIOTCH
CHONCTBEHHBIE eMmy CreunHYeckHE 3a104N W ONEpaUHi; AEAEHWE HALEND, OMNEPHPOBAHHE OCTATKAMM HA
MHOMECTBE UENBIX “itcen, ocobble cBOfiCTBE PAUNOHEALHBIX I HPPAUHOHANBHLIX 4HCEN, apHpMeETHYECKNE
OnepauHM, & TAKHEe HIpnsveHHe KOpHA HET}'I:IHJIBHDH CTENEHH HA MHOKECTEE KOMIUIEKCHEIX 4YHoen. Enarumpa
NOCACA0BATENLHOMY PACIIHPEHHIO KPYTA HCNOMBIYEMLIX YHCEN W IHAKOMCTHEY € BOIMOMCHOCTAMH WX NPHMEHEHHA
MR PELIEHAA PAINHYHLIX 3a1a4 (POPMUPYETCA NPEACTABAEHWE O EHHCTEE MATEMATHKH Kak Haykun u ef ponw B
MOCTPOEHHH MOLENET] peansHOTO MHPA, IHPOKD HENoNL3yioTes 0GobueHie 1 KOHKPETHIALINA.

HMunns «¥YpasHenna W HepABEHCTRAY PeANH3YETCH Ha NPOTAIKEHNN BCEro OBYYEHHA Ha YpOBHE CpeaHero
obuiero ofpazosaHus, NOCKOALKY B KamaoMm painene [Mporpammi NPeaycMOTPEHD pPelleHHe COOTHETCTEYHOWIMX
samay. B pesynprate ofyualouimecs OBMANCBAIOT  PAMTHUHLIMI  METONAMH  PELIEHNN PaLHOHANBHBIX,



HPPAUMOHANLHBIX, NOKAIATENLHBIX, NOTAPM(IMUYECKHX H TPHIOHOMETPHYECKHX YPABHEHHH, HEDABEHCTE W CHCTEM,
8 TAKKE Jansy, comepwalunx napameTpbl. [TonyueHHbe YMEHHS WHPOKD HENOALIYIOTCA NPH HCCNEN0BAHHH
thyuxtni © NOMOWEI NPOHIBOAHOH, NPH PeLLEHHH NPHKNAAHEX JA034 1 34034 HE HAXOWKOEHHE HanboALIWKHX H
HAHMEHBIINX 3uauennil dynxumn. Jannan comepwarensHas NHHHA BkMovaeT B ceba TakKe (OpMUpOBAHHE
yMeEHN  BeINOAHATE pacyéTe  no  Qopmynas, npeobpasosaHuA  PAUHOHANLHBIX, HPPAUHOHANBLHEIX M
TPHUTOHOMETPHMECKNX BWIpaweHil, A Takke BuIpmEEHH, cosepwawnx crenesn w norapugmsl. Brarosaps
MIYHEHHIO ANreGpanyEckoro MATEPHANA NPOHCXOANT AanbHeilluge pa3siTHE ANTOPHTMHYECKOrO W AGCTPAKTHOTD
mbimiennn  ofyqaiownxen, QOPMHUPYIOTCA HABBIKH ASAYKTMBHWIX paccymacHuil, paboTel © CHMBONBHLIMH
diopManmi, NpeACTABNCHIS 3AKOHOMEPHOCTET 1t JaBHCHMOCTEN B BHAE PaBEHCTE i HepasencTs. AnreGpa npeanaraet
dibexTHBHLIE HHCTPYMEHTRL 008  PElUeHHs NPAKTHMECKHX | ECTECTBEHHO-HAYMHWX 32484, HAMNAAHO
AeMOHCTPHPYET CBOH BOIMOMHOCTH KAK AILIKA HAYKIL

CofepaTensHo-MeToan4eckan AnHus «OyYHEUHN 1 TpadHKH) TECHO NEPENIeTAETeA ¢ APYTHMH JTHHHAMH
yuelHOTD Kypca, MOCKONLKY B KAKOM-TO CMbICTE 3a0alT NOCefoBaTeNbHOCTE HiydeHna marepuana. Mayuenue
crenenHofl, nokasatenswoll, norapudmimeckoil W TpHroHomeTpiueckux yHkuuil, ux ceoficTs n rpapukos,
Henons3osarie GyHKLH ANA PELLEHIA 8004 13 APYrHX yuelHLIX NPEOMETOB H PEanbHON HHIHH TECHO CBA3AHO
KAK C METEMATHYECKHUM BHANHIOM, TAK W C pelueHHeM ypasHeHnil n nepasescrs. [pu stom Gonuiwoe BHUMaHNE
yaenserci (JOpMHPOBAHMIO YMEHHA BbIPHKATE (OPMYNAMH ABHCHMOCTH MENAY PAINUUHLIMH BEAWYHHAMM,
HCCAEI0BaTE NOMyYeHHbe (yHELHN, CTpoTs uX rpadmkn. Marepuan 37of conepsaTensHOl NHHMK HAUENEH HA
PAZBHTHE YMEHIHA W HABLIKOB, MO3BOMAICIIHY BEIPANKATE JABHCHMOCTH MEWIY BENHUHHAMM B PRINHYHOMN thopme:
ananuTHueckoll, rpaguveckoR M cnosecwofl. Ero wayuenue cnocoGeTBYET PpAsBHTHIO ANTOPHTMHYECKOTO
MbIAeREn, CnocoBHoCcTH K oBoBWeHno il KOHRPETHIALIN, HCNOALIOBAHNIO BHanorii.

ConepikatensHan AHHUA «Hauana MaTeMaTHYECKOrO AHANIZAN NOIBONRET CYUECTBEHHO PACIIHPHTL KPYT
KK MATEMATHYECKNX, Tak M TMPHKIGAMLIN 38084, JAOCTYNHbIX ODYYalOWHMEd, TAK KK ¥ HHX noasiasercs
BOIMOMKHOCTE CTPONTH rpankn chowuux fyHKUKA, onpenensts WX HanGoAbUWIME M HEHMEHLIUME IHAMEHHS,
BHIMHCANTE TIOWALN Guryp i ofbEMEL TeNl, HAXOAWTL CKOPOCTH i yeKOpeHus npoueccos. [lannan comepkare/ibHan
SMHNA OTKPBIBAST HOBLIE BOIMOIKHOCTH MOCTPOSHHA METEMATHHECKHX Moaenell peansHuiX cHTYauuh, nolsonser
HAXOOHTL HEHAYHWES peleHHe B MPHKNALHLIX, B TOM YHCNE COUHANBHO-IKOHOMHYMECKUN, Janaqax. 3HAKOMCTRO €
OCHOBAMH MaTeMaTHYeCKkoro awanwin cnocobcTsyer passutwio abcrpaxTioro, (OPMANLHO-OTHYECKOTO M
KPEATHEHONO MBILNEHHA, (JOPMHPOBAHIO YMEHHIl PACcNO3HABATE MPOABNEHNMA 3IAKOHOR MATEMOTHKH B HAYKE,
TexHHKke M ueryceree. OGyqAIOLWIMECH YIHMOT O BLIOAIOWLNNCA PEIYABTATAX, NOMYUCHHLIX B XOQE PA3BHTHA
METEMATHKH KaK HayKH, 1 o0 ux asTopax.

ConepikaTensHO-METOANYECKRR NHIA «MHO®ECTBA M NOrWkas BENOYEET 8 cebda IneMenTsl TeopHH
MHOWECTE W MaremaTideckoll mornkd. TeoperTHkO-MHONMECTHEHHBE MPELCTABNEHHA NPOHHILIBAIOT BECH KYpC
WKONLHOI MATEMATHKH W NpeanaraioT Hanbones YHHBEPCANbHA I R3pIK, OTLEAHHAIOLLNI BCE PRIAL/LI MATEMATHEH
W e& nmpunomeHnil, OHW CBAILIBAIOT PAIHLIE MATEMATHUECKHE AMCUMANNHLI W HX NPUAGKEHHA B SIHHOS LEnOE.
MosToMy BaXHO AATE BOIMOKHOCT: OOYUMOLWIEMYCH NOHHMATE TEOPETHRO-MHOMKECTBEHHLIT A3LIK COBpEMEHHON
METEMATHKH Il HCNONLIOBEATL €r0 [ANA BLIPMKEHHA cBOMX Muicheil. Jpyrim BamHbIM NPHIHAROM MATEMATHKH KaK
HAYKH CNEAYET MPHIHATL CBOACTBEHHYID efl cTporocTs OBGOCHOBAHNI 11 CAEAOBAHHE ONPEALASHHBLIM NPABHAAM
NOCTPOSHIIA N0KAIATEALCTE. 3HAKOMCTEO C INMEMEHTAMM MATEMATHYECKON NOrHKHM CcnOCOBCTRYET PAIBMTHIO
AOTHYECKOTO MBILAEHUA OTYHAIOWHNCH, NOIBOAAST MM CTPOWTE CHON PACCYIKOEHHA HA OCHOBE JOTHHECKHX
npasit, GOPMUPYET HABBIKH KPHTHUECKOIO MbILLTEHHA.

B yueGHom rgypce «Anrefpa 1 Hayana MATEMATHYECKOTO AHANH3IAN  NPHCYTCTBYIOT OCHOBA!
MATEMATHYECKOrD MONENUPOBAHNA, KOTOPLE MPH3BaHL! cNOCOBCTBOBATL (HOPMHPOBAHHIO HABLIKOB NOCTPOEHHA
Moaenedl peanbHbIX CHTYAUNN, HCCNENOBAHHA ITHX MOnenell ¢ NOMOULLIO ANNAPATA ANTEDpPs H MATEMATHUECKOTO
AHANITGE, WHTEPNPETALMH NOAYYEHHBIX pelyaLTaTos. TAKNE 30aHNUA BIIETEHL! B KAXALIT 13 PA3AEN0B NPOTPAMMSI,
MOCKOABKY Beck Matepwan y4eBHOro Kypca IUHMPOKO HCMONB3IYETCR And peweHus npuknannsix 3amad. pw
PELWIEHHH PEIbHBIX TIPARTHYECKHX 38084 OOYYAIOUMECH POIBUBAIOT HAGMONATEALHOCTL, YMEHME HANDINTH
IAKOHOMEPHOCTH, AGCTPArvpOBATHCA, HCNONLIOBATH ananorio, ofofumTe W KOHKPETHIHPOBATH NpoOnewy.
JestensHocTs No GOPMHPOBAHHIO HABLIKOE PEWEHNUA NPHINALHLIX IGAAY OPraHNIYETCa B NPOLSCCe HIYUEHHA BCEX
Tem yueliHoro kypea wAnrefpa 1 HEMARE MATEMAETHYECKOTD SHANN3AN,

Ha maysenie yyeGHoro kypea «Anrefipa W HAYANA MATEMATHYECKOTD aHanuiay orsonutes 272 yaca: 8 10
knacce — 136 wacos (4 vaca s venemo), 8 || gnacce — |36 wacon (4 vaca 8 Henenwo),



COAEPKAHUE OBYUEHMWA
10 KJACC

Hucna n seiqncaennn

Paunonansrsie uncna. OBLIKHOBEHHBIE W ACCATHYHBIE ApolH, NpoueHTsl, GECKOHEUHbIE NEpHOAHYECKHE
apobu. MNpumerenne apobeii u NPOLEHTOR 447 PEICHHA NPHENAAHLIX 38084 W3 PAsAHYHBIX oTpacnel IHAHKHA |
peansHOMH MHu3HN,

Heficteurensusie wncaa. PaumoHansHsie u HPpaUHOHANBHBIE YHCAA. ApH{METHYECKHE OnepauMH ¢
neficTauTensHWIMH YncnaMi. Moaynes neficTBHTENLHOrO YHCAa M ero caodicrea. [MpubanwEnnsie suaucnesus,
NpaBHNA OKPYTIEHHA, NPHKHAKA 1 OUEHKA peIynsTaTa shidHeneHnl,

Creneds ¢ uenwim nokasatenes. Buwom Hsiotona. Mcnonsiosawwe noaxomswed opMul  3anuck
NefCTRHTENLHBIX YHCEN ANA PELIEHHA NPAKTHYECKHX 3034 I NPEACTABNEHHA A8HHLIN.

Apudimeriueckuii kopeHb HATYpansHOl CTENEHN K ero ceolicTaa,

Crenens ¢ pausoHANLHBIM NOKAIATENEM | ¢€ CBOMCTBA, CTENEHb ¢ AeHCTBHTENLHLIM MOKAIATENEM.

Tlorapudm uncae. Ceoficrsa sorapudma, lecarHussie 1 HaTYpPanbHLIe norapHpmMe,

Cunye, KOCHHYC, TAHIeHC, KOTAHIEHC MHCNOBORO BPryMEHTA. APKCHHYC, GpKKOCHHYC H ApKTAHreHc
YHCIOBOrD ApryMenTa,

¥pasuenns n nepavencrea

TomnecTsa u TomaecTeenHste npeoGpalosanin. Ypasueune, kopeb ypasHenusn. PasHocunshsle YpaBHEHHA
H ypaskenna-cneacrans. Hepasencrao, pewienne HepapeHcTsa.

OcHoBHbIE METOALI PEILIEHNA LENBIX it ApoGHO-PALHOHANBHEIX YPasHEHIT HepaseHCTE. MHEOrOUNE s OT
onnol nepemennoll. Jlenenne MHOrOUYNEHA HA MHOTOMAEH C OCTATKOM, Teopema Besy. Muorouwnessl ¢ uessiMu
koapduumentamu, Teopema Buera,

[NpeoGpasosanis yncnoBsix Butpakeniii, CONCPIKALUNY CTEMEHH M KOPHN,

Hppaunonanshsie ypasHenns, OcHOBHBIE METOIB! PEINEHHA HPPRUHOHANLHLIX YpaBHEHIH,

Mokasatenule ypasuenns. OCHOBHLIE METOIb PELIEHAR NOKATATENBHBIX YpaBHennil,

[peoGpasosanne sbipawernil, cosepmaniy norapHfmse.

Jlorapudmuueckue ypassenng, OcHoBHbIE METOILI peweHus norapudMHIeckux ypasHerii.

Ocxontbie TpuroxomeTpiteckie Gopmyns. Mpeobpasopanne TPHIOHOMETPHYECKHX Buipasennii. Pewenne
TPHrOHOMETPHYECKHX YPaBHEHHA,

Pewenne cuctem nnneiinmx ypassennii, Matpiuua cucTemsl miHelHbIX ypasHeHui, Onpenenurens
MATPHLE 2%2, ero reoMeTpHyeckuil CMBICT H CBOTICTBA, BLIYHCIEHNHE ero IHAYESHHA, NPHMEHEHHE ONPeIeNNTens
ANR PELIEHNA cHCTeMb! NHHElHBIX ypasHenwil. Pewenne npuknaipsix 3ala% ¢ NOMOLIBIO CHCTEMB! THHEHHBIX
ypasxehuil. Mccnenosanne nocTpoeHHod Moienl ¢ noMouLio METpHUL 4 onpeasauTeneil.

MNocrpoenne maremariyeckux motesed peaneHoll CHTYAUHHW € NOMOWbLIO YpasHeHuli w HEPABEHCTA,
[pumenenne ypassennil 1 HEPABEHCTE K PELIEHING MATEMATHYECKIX Janay W 3aaay w3 pasnuiHblx obnacrell Haykn
H pEANBHON #HIHN,

Dyricunn n rpadmkn

Dyukunn, cnocobel azauun pyukunn. Biaumueo obparnsie ynkunn. Komnoswuns dywucumit. T padix
yHwwn. InementapHsle npeobpazosaria rpaduron dyHkuMi,

OGnacth onpeneneHMs W MHOWECTBO  3Hayenuil (yrkuns.  Hynn  dysxwm.  pomesytn
SHAKONOCTORHCTBA. YETHMeE N Hewbrhwe dyukumn. [Mepuommeckie tyuxumny. [TpoMesyTRH MOHOTOHHOCTH
(yHKUMH. MakcHMYME! # MHHEMYMB yHkiH. HanBonswee n HENMEHBLLEE IHAYEHHA BYHKUHN HA NPOMEKYTRE.

Jiuneiinas, ksaapathusas u npoBuo-nanHeliHas hyHkwM. JneMenTapHOE HCCASNOBAHNE I NoOCTROSHIE HX

rpafjukos,
Crenenxan hynkums ¢ HRTYPAILHBIM 1 USNBIM Nokasatenem, E& caoficTaa 1 rpadx. Ceofictsa u rpadux
KOpHA n-ofl cTenedn kak QyHiwnn obpartHoil crenenn ¢ HATYPANEHLIM HOKAIATENEM, J

Mokasatensian W norapudmuueckas Gynxunm, wx cooficysa u rpadmkn. Henosnssosanwe rpaduxos
thyHKUKA nna peweHna ypasHeHNH.

TpuronomeTpiueckan okpykHOCTS, ONpeneeHie TPHIOHOMETPHHECKHX (ByHEUMA YHCAOBOTO APryMenTa.

DyHKUHOHATLHBIE 3ABHCHMOCTI B PeAbHBIX NpoLieccax it aarennsx, | pafiuKkH peaTbHbIX 3ABHCHMOCTE,

Hauans maremarinueckoro ananns



[NocnenopartensuocTy, cnocolsl 3agawns nocnegosarensHocTell. Mevon maTemaTHueckoll MHOYKIHA,
MoHOTOHHbBIE H OrpaHHdeHHbIe RochedosaTenslocTy, MCTopHs BOIHMKHOBEHHA MATEMATHYECKOrD AHANHIA KaK
aHaniia DECKOHEH HO MANKIX.

ApHIPIMETHYECKER W FEOMETPHYECKRA Nporpecci. BeckoHeuHo yOuIBAIOWAN MEOMETRHYECKAA NPOrPECCHA,
Cymma Geckonedno yOusaowedi reomerpiteckofl nporpeccun. Jlurefinslii 1 sxcnoneHunanshufi poct. Yueno e,
@opMyna cnoxesX npousntos. HMcnoasioeaHue NporpeccHH ANA PEUSHHA PERABHLIX 3ALAY NPHKARAHOTO
XapaxTepa.

Henpepuiatbie diyHkuMH 0 WX ceoficrea. Toukd paspsisa, Acumnrorsl rpadmxos gynkuwf, CeoiicTea
diyuKkunil HenpepsiBHBIX HA OTpeske. MeTon uHTepeanoB and pewewns Hepasencts. [lpumenenune cuoficrs
HenpepsIBHEBLX (YHKUNA A7 PEIEHNA Ja0aq.

Mepaan u sropas npoussoambie (yHkumn. Onpenenenue, reomerpuuecknfl n Quanueckuil cmuich
nponsacanoll. Ypasnenne kacatensHol K rpadinky yHriHn,

Mponssonnuie anementapubiy hyusunll, [Mponssonnas cymmel, NPOHIBEIEHHA, YACTHOMD W KOMNOIHUHH
dyrrwmii.

MuomecTea 1 A0FHEA

MuowecTro, OREpAlNMK Hal MH;kecTBaMM 1 ux ceoficrsa. [Iwarpammel Diinepa—Benna. Tlpumenenne
TEOPETHRO-MHOMECTBEHHOTO ANNAPATR 4NN ONUCAHNA PEANbHLIX NPOLUECCOBR W ABAEHMH, NpH PEUIEHNUH 3anay W3
APYTHX YueBHLIX MpeaMeTos.

Onpenenenie, Teopema, cBofcTeo MaremaTHyMeckoro ofvexTa, cnencrane, JOKA3ATENLCTEO, PABHOCHNbHbIE
YPaBHEHHA,

11 KJACC

Yucna n seruuciaeHns

Harypanstisie W uensie uncna. [IpiMeHeHHe NPHIHAKOB JENHMOCTH uenbix 4ncen, Hanbonswuil obwmi
aenuTent (aanee — HOI) v nawmedbwee ofwes kpatHoe (oanee — HOK), octathoB no mMoAymo, anropHTMa
EBkanoa ana pelleHns 3a0ay B UeLIX YHciux.

Komnnescuute uncna, AnreGpanveckan W TPHrOHOMeTpHuYeckas (OPMBI 3aNHCH KOMIUIEKCHOTO 4HCRa.
ApHijMETIMECKHE ONEPALAN © KOMMREKCHLIMK wncnamin. Maobpasenie ROMINERCHBIX YHCEN HA KOOPIHHATHON
nnockocTh, Gopmyna Myaepa. Kopiu n-oil cTengHs n3 xomnnexcuoro wucna, MpiMeHeine KoMIASKCHLIX YHCEN
ANA peLieHHA PUIIMECKIHX H MeOMETPHYECKHN 3aay.

YpasHeHna i HEPABCHCTBA

CucremMa W COBOKYTHOCTb ypaeHexnil # HepapeHCTs, PAsHOCWALHBIE CHCTEMBl W CHCTEMbI-CNEACTBHA,
PasHochnbHbIE HEPABEHCTBA,

O16op kopHell TPHFOHOMETPHYECKIX YPaBHERHIT € NOMOLLLIO TPHTOHOMETPHYECKDT OKpysHOCTH. Pewenne
TPHIOHOMETPHYECKHX HEPABEHCTR.

OCHOBHBIE METOILI PEILEHNA NOKAIATENEHLIX H NOTAPHHIMHUECKHK HEPABEHCTE,

OCHOBHBIE METOE PEIIEHHA HPPALHOHANLHLIX HEPABEHCTS,

OCHOBHBIE METOOb! PELUSHHA CHCTEM W COBOKYMHOCTEN PHUMOHANLHEIX, HPPALHOHATLHBIN, NOKAIATENBHLIN
M norapHiMHHECKHX YPaBHEHHIT,

YpasHeHHA, HEPABEHCTEA M CHETEMLI C NAPaMETPEMH.

TpameseHne YpasHeHNi, CHCTEM H HEPABEHCTB K PELLEHHIO METEMATHUCCRHX 3A0AaY W JALAY HI PHINHYHEIX
obnacTell Haykil i peanbHoll IKHIHK, HHTEPNPETALUNA NOAYMEHHLIX PEIYALTITOR,

Dynrunn w rpadgmxn

Mpaduk komnozaunn dycunit. Deomerpuyeckne ofpadst ypasHeHnil 0 HEPABEHCTE HA KOOPANHATHOMN
AAOCKOCTH.

Tpuronomerputeckue hyHKUNN, X cooiicTea u rpadusn.

Fpaudeckre mMeToan pewends ypasHeHnfl u HepasedcTh. [padnyeckue METOAL pelleHHA 3aaad, ¢
napaMeTpami.

Henonssosarne rpadukos hyHkunii 20 HCCHeLoBAHHA NPOLECCOB | 3ABHCHMOCTER. KOTOPLIE BOIHHKAIOT
NPH PELUEHIEH 084 W3 APYTHX YHEBHBX NPEAMETOs W PEANLHOR HIBHN.

Hauana MaTemaTiueckoro aHainm

Mpumenerie NPORIEOAHON K HCCHEA0BAHNIO (PYHKUNIL HA MOHOTOHHOCTE W 3KCTPeMymbl. Haxownewme
HanGOABILEro H HAUMEHLLIErD IHAYEHH HenpepsIBHOT (lyHKLUHN HA DTpelke,



Mpumenesne nponspooMoll ONA HAXOWIEHHA HAWMYHWErD PEWEHHS B NPHKIAAHBIX 338348y, AN
onpeneneHts CKOPOCTH H YCKOPeHUS npotecea, saganiore (hopmynoil nnn rpaurom.

MNeproobpasnan, ocHosHoe caoiicTeo nepooobpasueiy. Mepsoobpasteie anemedTapusix (hyuruni, MNpasuna
HAXOHAEHNA NEPBOOTPAIHEIX.

Hurerpan, Teomerpudeckuil cmuicn uHTerpana. Buiuucnenuse onpenengiHoro uwuTerpana no dopmyne
Huworona-JlefiGuuna.

ITpHMEHEHAE HHTEIPANE ANA HAXOMIEHHA nnowateit nuockux Guryp 1 ofbEMOB reoMETPHYBCKHX TEN.

[pumeps: pewennii andipepesunansuslX  ypasHeHni. MaTemaTHYecKoe MOJENHPOBAHME pPEANBHLIX
NPOLECCOB C NOMOILLI AH{PEPeHUHANBHBIX YPanHEHNH,

[NMIAHHPYEMBIE PE3YIIbTATEl OCBOEHHA VYYEBHOI'O KYPCA «AJITEEPA H HAYAJA
MATEMATHYECKOIO AHAJIM3A» (VTITVEJIEHHBIA YPOBEHL) HA YPOBHE CPEJIHEIO OBLLUErO
OBPA30OBAHHA

JIHMUHOCTHBIE PE3YJIbTATEI

I} rpaskaancKoro BoCnNTANN:

chopMUPOBAHHOCTE FPAXAAHCKON NoIMUMH OOYHAIOILErocs KAK AKTHEHOTO M OTBETCTBEHHOrD 4neHa
poccHiickoro oflecTsa, NPEACTABAEHHE 0 MATEMATHYECKHX OCHOBEX (IYHKUHOHHDOBAHWA PAINHYHBIX CTPYKTYP,
aeneHni, npouenyp rpamaanckoro ofuwectsa (saibopel, ONpock M ApYroe), yMmeHue B3anmonciicTBOBaTHE C
COUHANLHBIMW HHCTHTYTEMH B COOTBETCTEHN © HX QIYHKUMAMH H HAIHAYEHHEM;

2) naTpUOTUHECKOND BOCH TN

cihopmuposaHocTs poceniickoll rpakaanckoll MABHTHMHOCTH, YBAWEHHA K MPOWAOMY M HACTORUIEMY
poccHAcKol MATEMATHEH, LUEHHOCTHOR OTHOWEHNE K JOCTHAEHMAM POCCHACKHX MaTeMmaTHkoB H poccuiickodl
mareMaTHHeckoll WKOALL, HENDNLIOBRAHKE ITHX AOCTHREHNTT B APYIHX HOYKAX, TEXHONOTHAX, Chepax IKOHOMMKN,

3) AYXOBHO-HPABCTEEHHOO BOCIIINTAHIN:

OCOIHAHHE OYXOBHBIX UeHHOCTEN poccuilckoro Hapoda, COPMHPOBEHHOCTE HPABCTBEHHOTO COIHAHHA,
ITHYECKOrO NOBEAEHMA, CBAIAHHOTO C NPAKTHYSCKHM NPUMEHEHHEM DOCTHMEHWH HWayxn o DeRTeTbHOCTHIO
yuEHOro, 6COIHAHNE NTHUHOTD BRAIAA B NOCTPOEHNE yeToiuBoro Gyayilero;

4) ICTETHHECKOTD BOCHIIITANING

ICTETHYECKOE OTHOIIEHHE K MHPY, BEAIOMAN SCTETHKY MATEMATHMECKHX 3akonomepHocTed, ofnekTos,
safiau, peltenuil, paccyicaeHnil, BOCAPUHMUHBOCTD K MATEMATHYECKIM ACTEKTAM PAINHYHBIX BHIOE HOKYCCTBE;

5) duznueckoro BocnHTANNR:

chopMIIpOBAHHOCTE YMEHIA NPHMEHATE MATEMATHYECKHE THAHNA B HUTEpPECAx 340poporo W GE30NACHOTD
ofpasa #UIHM, OTHETCTHCHHOE OTHOILEHHE K CBOSMY 3MOPOBLI0 (3nopoBoe nuTadue, chanaHCHpoBaHHLIA pekcuM
IBHATHA W OTALIXA, PErynapHas desiqeckas aKTHBHOCTS), (IHMINHECKOE COBEPLIEHCTBOBAHHE NPH 3AHATHAXN
CHOPTHEHO-03MOPOBHTENLHO R AEATENLHOCTSIO;

6) TPYAOBOrO BOCHHTAHNN!

FOTOBHOCTE K TPYOY, OCO3HAHHME USHHOCTH Tpynomolns, HHTEpEC K  paliHuHbM  clhepam
npodieccHonanbHOll  AEATENLHOCTH, CBAIAHHLIM € MATEMaTHKON M ef NPUNOWEHHAMH, YMEHWE COBEpPLIATH
ocosHaHAL swbop Gyaywel npodeccun W peanniossBath cOGCTEEHHBIE KHIHEHHLIE NNAHLL, TOTOBHOCTH W
cnocobHOCTL K MaTeMaTHueckoMy o0pazosaHno i camMoofpazosaHu0 HA NPOTHEKEHHH BCell HIHN, MOTOBHOCTE K
BKTHEHOMY YHACTHIO B PEIIEHHH NPAKTHYECKHX 33184 MATEMATHYECKDIT HANPABNEHHOCTI

T} IRONOCHYECKOTO BOCMIITAHIN:

chOpMUPOBAHHOETE  JKONOrHYeckoll  KYNLTYphl, NOHUMAHHE BAHAHWS  COLMANBHO-IKOHOMMHUECKMN
NPOUECCOs HA COCTOAHNHE NPHPOAHOH i counanuHoil cpensl, ocoIHAHNE rNODANLHOTO XAPRKTEPA IKONOrHHECKHX
npolnem, OPHEHTALNS HE NPHMEHEHHE MATEMATHYBCKHX 3HAHWA MnA pewewns 3azay B obnactH okpymamowet
Cpelsl, MAHHPOBAHIE NOCTYNKOB H OUEHEH HX BOIMOHHLIX nocnefcTanil um okpymalowed cpeast;

8) ueHHOCTI HAYHHOID NOIHAHIN:

chopMHpOBAKHOCTE MHUPOBOSIPEHNN, COOTBETCTBYIOWETO COBPEMEHHOMY YPOBHIO PA3BHTHA HAYKH M
obuwecTBeHHON TPAKTHKR, NOHHMAHHE MATEMATHYECKON HAYKH KAK cpepsl YENOBEHECKOT HENTENLHOCTH, ITANOR el
PAIBUTHA 1 IHAYUMOCTH ANA PAIBHTHS LWBEMIHIALMM, OBNAOEHHE AILIKOM MATEMATHKH H MATEMATHYECKOH .
KynbTypoll KaKk CpeaCTBOM NOJHAHUA MIPA, FOTOBHOCTH OCYWECTEASTh TNPOSKTHYI) H HCCNENOBATENLCKYIO
AEATEALHOCTL HHANBHAYAALHO K B TPYINE,



METANPEAMETHBIE PE3YJIbTATbI

Mosnasarensnble YHHBEPCAILHBIE Yaedneie aeficrang

Buasosnie A0rnyecikine aeicraim:

BLIABAATE W NAPAKTEPHIDBATE CYILECTREHHBE NPHIHAKH MATEMATHYECKHX 00LEKTOB, NOHATH, OTHOWEHKH
MEKLY NOHATHAME, OPMYJNHPOBATL ONPENeNeHHs NOHATHA, YCTAHABNMBATL CYWECTBEHHLIA  NpHIHAK
knaccndimkang, ocHoBaHiA ana oBoblueHns il CPABHEHNN, KPHTEPHH MPOBOAHMOrD AHANHIE,

BOCMPHHAMATE, (OpMYNHPOBATE 1l Npeo0pa3oBLIBATL CYIKOCHHA: YTBEPAMTENLHBIE H OTPHUATENLHBIE,
SUMHHYHBIE, HACTHBIE 11 ODWINE, YCIOBHLIE,

BLIABAATE MOTEMATHYECKHE 3AKOHOMEPHOCTH, B3AUMOCBAIH W mpoTHBOpeduAs B daKTax, DaHHLIX,
HaBMONeHHAX H YTEEPACIEHHAX, NPELNATATL KPHTEPHH A0A BLIRBNCHIA 3BKOHOMEPHOCTER H NPOTHBOPEYHA;

OeNaTh BLIBOABI € HCNOALIOBAHWEM IUKOHOB NOFHKH, AENYKTHBHBIX M MHAYKTHBHBIX YMOIBKMOYEHMIL,
YMOZAKNOYEHN N0 AHANOIHH;

NPOBOONTE CAMOCTONTENLHO JOKAIATENLCTEA MATEMATHYECKUX YTBEpKOEHN (NpAMBIE i OT NPOTHBHOrD),
BLICTPAHBATL APrYMEHTALMIO, NPHBOAHTE NPUMEPE M KOHTPNpHMepsl, 0G0CHOBLIBATE COGCTUEHHBIE CYIKAEHNA I
BLIBOIbI;

Beibupars cnocol pewenns yueduoil 3agaud (CPaBHMBATE HECKOJILKO BapHaHTOB pellennn, swbnpats
Hanbonee NOAXOAAWHI ¢ yMETOM CAMOCTOATENLHO BLIACAEHHLIX KPHTEPHER].

bajopsie NCCAEN0BATENLCRIE AelicTog:

HCNONBIOBATL BONPOCH KAK  HCCASAOBATENLERNIT MHCTPYMEHT NOIHAHMA, dopMynnposaTs BONPOCH,
(hukcHpyiowe NpoTHEOpPEMNE, npodaemy, YCTAHARNMBATE HCKOMOE W OAHHOE, (JOPMHPOBATL THNIOTEIY,
APryMEeHTHPOBATL CBOIO NOINLHIO, MHEHIE,

NPOBOANT:  CAMOCTOATENBHO  CIUIAHWMPOBRHHBLE  JKCMEPHMEHT, HCCNENOBAHIE N0  YCTAHOBAEHHIO
pcoBexHocredl Maremaruueckoro oFLEKTa, ABNEHHS, MPOLECCH, BRISENEHHIO 3aBucHMocTell meway obnextamu,
SEASHHAMH, NPOLSCCAMM;

CAMOCTORTENIBHO (hopMyNHpOBaTL 0foGILEHNA W BEIBONLI MO pelynsTaTaM nposendHHoro HaGmoneHus,
HECAEJOBAHMA, OUEHHBATE AOCTOBEPHOCTL NOIYHEHHBIN PEIyNLTATON, BuIBOAOS H oBoGLeHIi,

NPOrHOINPOBATL BOZMONKHOE PAIBNTHE NMPOUECCA. @ TAKIKE BBLABHIATH NPEANCACIKEHHS O &ro pa3lBHTHH B
HOBRIX YCIOBUX.

Patora ¢ nndopmauneii:

BLIARIATE AeduunTel HHpOPMALIIY, JaHHEIX, HEOOXOMUMEIX [L1f OTBETA HA BOTIPOC W 4NA PELIEHNE 3804 W,

BLGHpATE HHQOPMALMIO H3 HCTOMHHKOB PasniuHLIX THNOB, AHAANHIHPOBATL, CHCTEMATHIHPOBATL H
HHTEPNPETHPOBATE HHOPMALING PAINHYHLIX BHA0S W dopm NpeacTapneHns;

CTPYKTYPHPOBETE HHOPMALIMIO, NPEACTABAATL & B PAINHYHLIX (POPMAX, HAMIOCTPHpOBATS rpaduteckn;

OUEHUBATE HAAEKHOCT HHDOPMALIN N0 CAMOCTOATENLHO CIPOPMYIHPOBRHHLIM KPHTEPHAM.

KommynukaTuBibsie yHUBEPCAALHBIE Vuedipie aeficTeun

Obwenne: .

BOCOPHHAMATL ¥ (OPMYAHPOBATL CYWIICHHA B COOTBETCTEHH ¢ YCAOBHAMH N uenami obuieHua, AcHO,
TOYHD, MPAMOTHO BLIPAXATE CBOID TOUKY IPEHHR B YCTHLIX M MHCBMEHHLIX TEKCTAX, NABATH MOACHEHWA MO Xooy
PellieHn 38084 W, KOMMEHTHPOBATL NOAYMEHHLIA PE3YNLTAT,

B xoae ofcysaeHHa 3A0ABATE BONPOCL NO cywecTey obcymanemoll Temu, npoGnems, pewaemoll 3anauu,
BbICKAILIBATE MIAEH, HALENESHHLIE HA NMOMCK PELIEHHA, CONOCTABAATH CBOM CYMAEHHA € CYACICHUAMH OPYTHMX
YHECTHHKOD Anatora, ofHapymuBaTs paianqie o CXOAcTBO nosnuni, B koppextHoil dopme Qopmynnposats
PA3IHOCAACHA, CEOH BOIPAKEHNS,

NPeiCTAEAATL PE3YALTATLl PELIEHIA 3A0AUM, IKCNEPHMEHTH, WCCNENOBAHMA, NMPOEKTH, CAMOCTOATENLHO
aufHpars POPMAT BRICTYIUIEHIA C Y4ETOM 38044 NPEIEHTALRA H ocoGenHocTeR ay AHTOPHA, 6

Peryasmusueie yangepeanshbie yuednwie neiicrais
Camooprannzauns:
COCTABNATL MIAH, ANTOPUTM PEWEHNY Jamaun, BuBIpaTe cnocod pewenns ¢ YuEToM HMEIOWNNCA pecypcos
Il cOGCTREMHLIN BOIMDKHOCTEN, OPryMEHTHPORATE M KOPPEKTHPOBATL BAPHAHTHL pewennit ¢ yw€rom HOBOM
nndopsam.
CamMoRONTPOAb, IMOUHOHANBHBIT NITENNeKT!



BA3ASTh HABLIKAMK MO3HABATENLHOMA pediercHi KAk OCOIHAHNA COBEpIIAEMbIX neficTBI | MBICAHTENBHBIX
NPOUECCOB, WX Pe3ynLTaTOR, BIANETH Cnocobamu CaMONpOaEPEH, CAMOKOHTPONA NpOoUecCa H PeIVILTaTa PELIEHHA
MareMarnyeckoll 3anayuu;

NMPEABHAETE TPYAHOCTH, KOTOPBIE MOIYT BOSHMKHYTH NPH PEICHHH 3aN84H, BHOCHTE KOPPEKTHBH B
AEATENLHOCT HA OCHOBE HOBBIX OOCTORTENLCTE, SAHHBIX, HaflneHHb X OWNGOK, BRIABNEHHLIX TPYAHOCTE;

OUCHHBATE COOTBETCTBHE PEe3IYILTATA UBMH W YCNOBHAM, OOBLACHATL NPHYMHBL NOCTHHEHHA HAM
HENOCTIGKEHHS PEIYALTATOR AEATENLHOCTH, HAXOANTE OWHOKY, AABATL OUEHKY NpHOBPeTEHHOMY OABITY.

CosmecTHan JesITEALHOCTE!

NOHUMATE H HCNONLIOBATE NPEHMYLLECTEA KOMAHAHON M MHANBIAYANLHOR paGoT NPy pewexnH yaebHbIX
janad, NPHHAMAETE U8k  COBMECTHON AEATENLHOCTH, MNAHUPOBATE OPraHU3ALMIO COBMECTHON paboTsl,
pacnpenenaTe BuAbl pabot, sorosapusatees, ofCymmaTe npouecc H pesyiakTar pabotel, obofwaTe MHeHHA
HECKOMbKHX moned;

Y44CTBOBATE B rPYANOBLIX dopmax padorel (obcymnenns, oGmMes MHeHNH, «MOIroBME WTYPMEIY H HHKE),
BEINOMHATE CBOK YACTH pﬂEDTH H KOORAHHIPOBATH CBOH felcTaHA © OPYTHMH YNSHAMM KOMAHAR, OUEHHBATH
KAYECTBO CBOEro BNANA 8 oGWHA NPOAYKT NO KPUTEPHAM, CHOPMYIHPOBAHHBIM YMACTHUKAMH B3aHMOERCTEHA,

NPEAMETHLIE PE3YJILTAThI

K wonuy ofyvenns B 10 wnacce oDyuaiowmiics MOnyqHT CEAYIOWME NPeIMETHBIE PEIVILTATH MO
oTaeNLHLIM Temanm pabouedi nporpamMmel yueGHOro Kypea aAnrebpa i HAYANA MATEMATHYECKOTD HATHIAN:

HYnena u Berdncaennna:

ce0000HO ONEPHPOBATE NOHATHAMN: PALHOHANLHOE YHCnD, GeckoHeyHas NepHoaHueckas Apols, NPOLEHTSI,
HPPALHOHANLHOE YHCA0, MHOWECTER PALNOHAILHEIX 1 JelICTBHTENbHLIX YHCEN, MOLYAb DeiCTBUTENEHOMD YHENA;

NPUMEHATE APOSH H NPOUSHTH A8 PEWIEHKN NPMKNAAHBIN 38034 W3 PAINMMHEIX OTpaciell IHAHMA M
peansHOMN HHIHH,

NPUMEHATE  NPUOIINKEHHBIE  BBIMHCACHUA, TMPABHNA OKPYINEHHA, TNPHKHAKY W OUEHKY pesynsTata
BRIYHCTEHM;

¢B000NHD ONEPHPOBATE MOHATHEM: CTENEHb C USNLIM NOKAIATENEM, HCMONLIOEATH NOAXOAAWIYIO (BOpMY
3AnHCH REHCTBITEALHBIX YHCEN ANA PELWEHNR NMPARTHHECKHK 30084 H NPEACTARNCHHA AAHHLIX,

cB0G0HO ONEPHPOBATE NOHATHEM: BpHPMETHYECKHA KOPEH) HATYPANEHOI CTeneH!;

CBOBOAHO ONEPHPOBATE NOHATHEM: CTENEHD © PALHOHANLHEIM NOKAIATENEM !

CBOBOAHD ONEPHPOBATL NOHATHAMK: JTOrAPHGM YHCIA, TECATHHHBIE N HATYPANLHBIE TOTAPHMbI;

c80001HO ONEPHPORETL NOHATHAMK: CHHYC, KOCHHYC, TAHIEHC, KOTAHIEHE YHCIOBOTD SPryMEHTa;

OMepHPOBATL NOHATHAMN! APKCHHYC, APKKOCHHYC H @DKTAHIEHC YHCNOBOrD apryMeHTa,

YpasHennn u HepaseHcTea;

cBO0OIHO ONMEPHPOBATL MOHATHAMM: TOWIECTBO, YPABHEHHE, HEPABEHCTBO, PARHOCHALHLIE YPABHEHHS W
YPABHEHHA-CAEACTBIA, PABHOCHILHLIE HEPABEHCTRE,

NPUMEHRTS PAITHYHBIE METOAL PELUEHIA PEUHOHANLHLIX H APOGHO-PALKOHAILHEIX YPABHEHNE, npmel-uln
METON HHTEPBANOBE LA PELLEHIA HEPABEHETS;

CBODOAHO ONEPHPOBATH NOHATHAMU: MHOTOWIEH OT O4HOM NEpeMeHHOlN, MHOFOMNEH € LEALIMH
KOIPHULHEHTAMN, KOPHN MHOTOUNEHE, NIPHMEHATS AENCHIE MHOTOYJEHA HA MHOTOMAEH C OCTATKOM, Teopemy Beay
" Teopemy Bueta mna pelueHun 3anav;

cBOGOAHO ONEPHPOBATE NOHATHAMK: CHCTEMA NIHHEMHLIX YpagHeHull, MaTpuUa, onpeleniTens MATPHLL 2 ®
2w ero reomeTpuueckuil cmMbich, HEMONLIOBATH cBOCTsA onpenenpTens 2 * 2 ANA BHIYHCASHNA ero IHAYEHHA,
NPUMEHATL ONPEACAHTENH ANA PEWEHHA CHCTEMbI NHHEAHLIX YPABHEHN, MONENHPOBATE PEANLHLIE CHTYALMK C
NOMOWBID CHCTEMB! NHHEMHBIX YpaBHeHnil, WCCAEAOBATE NOCTPOCHHBIE MOENH C NOMOWLIO MATPHU M
onpeaesuTengh, HHTEPNPETHPOBATEL NONYYeHHLIT pesyasTaT;

HenoNnb30BaTL cBOACTRE AefcTBN © KopHaMK ana npeobpazopanns BelpLkeHK; J

BLINOMHATE NPeobPAIOBAHNA YHCADBLIX BLIPLKEHIA, COAEPHAIINX CTENEHN C PALHOHANLHEIM NOKAIATENEM:

HCNOoNB30BaTEL CBOMCTBA NorapudMos Ana npeobpatosania norapudMHMECKiX BRIpaKeHIi;

cB0GOIHD ONEPHPOBATL MOHATHAMN: HPPAUMOHANKHLIE, NOKYIATEALHBIE H NOrapidMINECKHE YpaBHEHNA,
HAXO0ANTS HX PELIEHHA C NOMOUILIO PABHOCIHIBHBIX NEPEXOLOR WK OCYILECTEIRAA NPOBEPKY KopHed;

MPHMEHATE OCHOBHLIE TPHrOHOMETPHYECKHE (opMynsl ann  npeoGpasOBAHMA TPHIOHOMETPHYECKHX -
BEIPIKEHNTT;



cBOGOIHO OMEPHPOBATH NOHATHEM: TRHIOHOMETPHYECKOE YPABRHEHHE, ApHMEHATE HeoGxonumele (POPMYIb!
/1% PElIEHIA OCHOBHBIX THNOB TPHFOHOMETPHHECKHX ypasHeHNi,

MOIENHPOBATE PEANbHLIE CHTYAUNI HA AIBIKE anrefpsl, COCTABANTS BHIPAKEHHA, YPABHEHHA, HEPABCHCTRA
M0 YENOBHIO 334, HCCAGA0BATE NOCTPOCHHEIE MOJEIN € HCNOALIOBAHHEM ANNAPaTE anrebpu.

Mynunn n rpapusn:

cBOGOMHO ONEPHPOBATE NOHATHAMMK: (YHRLHA, cnocofsl 3ananus (yHEuMK, s3anMuo obpaThbie QYHKLHM,
xommnoanuma (ynemii, rpadik GyHKUNN, BLINOAHSTL anemenTapHsie npeolpasosania rpadHros (v HEUM;

cpoGOIHO ONEPHPOBATE NOHATHAMIL 00n8CTs OnpelencHus M MHOWECTRO 3HAMEHNIT (YHKUWH, HYAH
yHICLMH, MPOMEAY TKH IHAKONOCTOANCTEIL

cBOGOAHO ONEPHPOBATL MOHATHAMIL YETHEE U HeulTHLIE dyHKLIK, NEPHOANMECKHE PYHKLIH, NPOMENKYTKH
MOHOTOHHOCTH YHKUHH, MAKCHMYMB! H MIHAMYME drynxunm, HauGonsiuee 1 HAHMEHBILEE IHAUCHNE diyHKIHH HA
NPOMEKYTHE,

cBOBGOAHO ONEPHPOBATL NOHATHAMIL CTeNeHHan (PYHKUNA € HATYPLALHBIM H UensIM MOKA3aTeneM, rpagmi
cTeneHHON dyHKUHHM C HATYPATLHBIM 1 UETILIM NOKAIATENCM, rpadiik KOpHA N-0fl CTENEHH KAK thyHkuny obpatHod
CTENEHH ¢ HATYPANLHBIM NOKASATENEM,

ONEpHPOBATE  MOHATHAMI:  ANHEllHas, wpazpaTysan  u  apobHo-auHeRnan diy KN, BEINOAHATE
INEMEHTAPHOE HCCNEN0BaHHE H MOCTPORHIE IX rpadinkos;

cpoGOIHO ONEPMPOBATL MOHATHAMMI NOKAZATEARHA H norapudmudeckas yHkuMM, UX CBOACTBA M
rpad K, HENOAB3IOBATEL HX rPaHKH IR PELLEHUA ypaBHEHHIT,

ceoboano OnepupoBaTh MOHATHAMH: TPHIOHOMETPHYECKEN ORPYIHOCT, onpeneneHie
TPUFOHOMETPHHUECKHX (hy I MHCAOBOTO APryMEHTA,

HCTIOAL3I0BATE rpadukn GyHKunil ANA NCCASAOBAHNA NPOUECCOB | JnEUCHMOCTER NpH pelleHnn Ja0ay 13
APYTUX y4eDHEIX PEAMETOB W PeanbHON AIIHIL, BLPIHATS (hopMyJIaMH 3ABHCHMOCTH MENCAY BETHHHHAMM,

Hauaaa MareMaTinueckoro annani:

ce000AHD ONEPHPOBATE MOHATHAMIL apudMETHYECKAR W TEOMETPHYECKAA NPOrpeccHa, GecKOHEYHO
yOLIBRIOLIAN TEOMETPHUECKAR NPOTPECTHA, AiHefinstl # IKCHoONEHUHANBHLIT pocT, GopMyna CROMHLIX MPOLEHTOR,
HMETH NPENCTABNEHNE O KOHCTRNTE;

HETIONB30BATE NPOTPECCHM [L1A PELUCHIA PEAnbHLIX 32184 NPHKAAAHOTO xapakTepa,

ceofoaHO OMEpHPOBATL MOHATHAMIL ROCHCLOBATENLHOCTS, cnocolsl  3azanus nocnefosatensHocTed,
MOHOTORHBEE | OFPAHIMEHHLIE NOCNEAOBITEALHOCTI, NOHHMATE OCHOBL! IAPOIRACHNA MATEMATHHECKOND aHanua
K aHANM3A DECKOHEYHD MATBIX,

caoGoAHO DNEPHPOBATE MOHATHAMM: HENPEPLIBHLE dyHKUMM, TOMKN paspwisa  rpadmka yHKELMN,
ACHMITTOTHI rpatika (yHELHR,

cBobonHO ONMEPHPOBATH MOHATHeM: (QyHKURA, HENpepLIBHAA HA OTpeske, NPUMEHATH CBOHCTEA
HempepbiBHbIX hYHKUHI ANA PEEHAA 3134

ceoBOAHO ONEPHPOBATL NMOHATHAMI NEPBAN W BTOPAN NPOHIBOAHBIE (yukunn, Kacarenshas K rpadury
thyHELLIH,

BEIMMCASTE MPOM3BOAHBIE CYMMbl, TIPOM3BEASHHA, HACTHOMO H KOMAOAHMUMN  aByX (iyHEUHA, 3HATS
NPOHIBOAHBIE JNEMEHTAPHLIN thyHELIA;

HCMONBIDBATH reoMeTphueckuii i hranvecknit cmbicn MPOHIBOAHOT LA PeLISHHA 3a1a4.

MuoaecTRA 1 JOTNKE:

cBoGOIHO ONEPHPOBATS NOHATHAMH: MHOMECTBO, ONEPALINN HAL MHOHECTRAM M,

HCNONLIOBATE TEOPETHKO-MHOMECTHEHHLIA anNNApaT ANA OMHCAHIA PEATILHBIX MpOLECCOB W ABNEHHH, NpH
peteHiny 3484 W3 APYTHX YieGHBIX NpeaMeTos;

cBOGOOHO  ONEPHPOBATH  NOHATHAMIL  OTNpEfeneHHe. Teopema,  YPABHEHHe-CNENCTBIE, ceoflcTao
MATEMETHYECKOrD 00berTa, NOKA3ATENLCTHO, PABHOCHBHBIE YPABHENHA | HEpPABEHCTEA.

K wouuy obyuennn 8 11 waacce ofyvalouniics NOAYUNT Chenyloune NPEnMETHLIE pesyNLTaTE No
OTHENbHEIM TeMam pafoueli nporpamMmel yueOHOro Kypea wAnreGpa | HAYANE MATEMETHHECKOTD AHANN3EAN,

Yyean o BIMICIEHIN? J

cBOBOAHO ONEpHpOBATH MOHATHAMMH: HATYPANLHOE W LENOE HHCO, MHOWECTRA HATYPaibHBIX B UENLIX
QHCEN, HCTIONBIOBATE NPHIHAKH JEAHMOCTH UENLIX YHCEN, HOJ1 # HOK HATYpanbHuIX HHCEN ANA PELICHIA 3aiaH,
npuMenaTs anropuTy Eakania;

cuoboaHo onepHpoBaTL MNOHATHEM OCTATEA N0 MOLYAH. FAMHCLIBATH HATYPANbHEIE “HCTA B PIEJ!H'-]HH!
MOIHUHOHHBIS CHETEMAX CUNCNIEHIR,



caoGOAHO ONepHPOBATE MOHATHAMMK: KOMIUIEKCHOE YHEAD W MHOMECTBO KOMIIEKCHBIX YHCEN, NPEACTABNATS
KOMIERcHEe Yicna 8 anreGpanueckoll n TpurodoMeTpHyeckoil dopMe, BLINOMHATL BPHIMETHHECKHE ONEPALLUK C
HUMH H H300paKaTh HA KOOPAHHATHOH NAOCKOCTH,

YpasueHiun i HepaseHcTa:

cBOGOANO ONEPHPOBATL MOHATHAMM: HPPALUMOHANLHLIE, NOKAIATEALHLIE H NOrAPH{MHYECKHE HEpABEHCTEA,
HAXOOWTE HX PEWEHHA C NOMOWILIO PABHOCHNBHBIX NEPEX0N0E,

OCYWECTRAATE 0THOP KOpHET Npi PEWEHHH TPHIOHOMETPHYECKOTO YPaBHEHNA;

cpof0o0HO ONEPHPOBATE NOHATHEM TPHIOHOMETPHYECKOE HEPABEHCTREO, NPHMEHATEL HeoBXoAHMbIE (GOPMY Ll
LA PeleHHA OCHOBHBIX THNOE TPHIOHOMETPHMECKHX HEPABEHCTE]

cE0GONHD ONEPHPOBATE MOHATHAMI CHCTEMA M COBOKYMHOCTH YPABHEHHI M HEPABEHCTE, PABHOCHNLHME
CHETEMBI M CHETEMbI-CNEACTBNS, HAXOAHTL PEILEHHA CHCTEMB H COBOKYMHOCTEH PALHOHANBHEIX, HPPALHOHANBHLIX,
NOKAZATEALHEIX H AOrapHdMUYUBCKHX YPABHEHUT 1 HEPEBEHCTE;

PElATL PAUMOHANLHLIE, WPPALMOHANLHBIE, NMOKAIATENbHLIE, NOTAPH(MHYECKHE H TPHIOHOMETPHYECKHE
YPABHEHHA Il HEPABEHCTRA, COMCPIKALLIE MOIYAN H NApAMETPLL;

NPUMEHATE rpadiuecile METONL! L1 PELIEHHA YpaBHeHHi 11 HEPEBEHCTE, & TAKME 3A0AY C NAPAMETPAMH;

MOACNHPOBATS PeaibHble CHTYALMN HA A3blke Anrefphl, COCTABNATE BLIPAKEHUA, YPARHEHNA, HEPABEHCTRA H
HX CHCTEMBl MO YCAOBHIO 3a0@4M, HCCNENOBATh NOCTPOSHHLIE MOOENH C WCNONLIOBAHMEM annapara anrefpst,
HHTEPNPETHPOBATL NONYYEHHBI PE3YNLTAT.

Dyuwuny u rpadun:

CTPOMTE rpafuin  KOMOOIHUHN (PYHKUMA € NOMOUWBID 3INEMEHTAPHOrD MCCNeloBaHMA M ceoficTe
KOMMOZHLHA ABYX hyHrumii;

CTPONTL MEOMETPHYECKHE 00paisl YpaBHeEHNTl H HEPABEHCTBE HE KOOPANHATHOH naockocTH;

cs0BoaHO ONEPUPOBATE MOHATHAMN: rPalikH TPHIOHOMETPHYECKIK (ByHKLUHIT;

APHMEHATE IYHIWHN U1 MOZENHPOBAHNA 1 HCCNELOBAHIA PEANLHBIX NPOLECCOS,

Hauana MaTeMaTudeckoro ananmsa:

HCNOABIOBATE NPOHIBOAHYIO LMK HCCASAOBAHHA QYHELHHW HE MOHOTOHHOCTE H IKCTPEMYMb;

HAXOAHTE HAHDONGLILEE H HEHMEHLLLICE IHAYEHHA (IYHKLHH HENPEPLIBHON Ha oTpeake;

HCNONBIOBETE NPONIBOANYIO NN HANOWISHUA HANNYYIWErD PEWeHus B NPHENAIHEIX, B TOM MHcHe
COLNANLHO-IKOHOMHMECKIIX, 3A0AUAX, AN ONPEIeNeHHA CKOPOCTH || YCKOPEHHA Mpouecca, 3anaHHoro dgopMynoil
wian rpadukom;

cuoBoAHO ONEPHPOBATE NOHATHAMY: nepeoobpasnas, onpeaenduuelfl UHTErpan, HAX0OHTs nepeoolpasHbie
IEMEHTEPHLIX (PYHKUMT i BaiMMCAATE nHTerpan no hopuyne Hewropa-JlefiGunua;

HAXOINTH MNOLWAIH MACCKHX GHUryp H 00bEMBEI TEA C NOMOLLLID HHTETPANE;

HMETh NPENCcTABACHNE O MATEMATHYECKOM MOLCTHPOBANHN HE NPHMEPE COCTARIEHHA AN(IpepeHIHANBHEIN
ypasHeHuit;

pewiaTs NPUKAAOHLIE 34084H, B TOM HHCHE COUMANLHO-IKOHOMIPIECKOTD M dhiMMecKOra xapakrepa,
CPEACTBAMII MATEMATHYECKOMD aHaNHIA,
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