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NOACHHTEJBHAH 3ATITHCKA

YueOuntil kype «Aarebpa W Hauasa MATEMaTHYCCKOIO AHATH3A» ABAACTCH
OZIHMM W3 HawDosee 3IHAYHMBIX B NporpaMme cpeiHero obdmero odpa3zoBaHHA,
MOCKOJIBKY, € O/IHOIH CTOPOHBI, OH ODECTIEMHBAET WHCTPYMEHTANLHYIO Galy s
HIYYCHHA BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a ¢ APYroH CTOPOHLI, (popMHPYeET
JNOrHYeckoe W adCTPAKTHOE MBIIUIEHHE 0DYYAIDIIHXC HA YPOBHE, HEODXOIHMOM
V1A OCBOEHHA HHPOPMATHEH, ODIIECTBOIHAHNA, HCTOPHH, CIIOBECHOCTH M JPYTHX
aucumnand. B pamkax pannoro yqebHOro kypea o0yvariHecs OBIAICBAKOT
VHHBEPCAIBHEIM A3BIKOM COBpPEMEHHON HaykW, kKotopas (hOpMyIHpPYET CBOM
AOCTHIKEHHA B MaTeMaTHueckoil (opme.

YueOnplil Kype anredpnl H Ha4al MATEMaTHYECKOTD AHAIN3A 3aKIANLIBAET
OCHOBY /U18 YCMNEIHOD OBJAJCHHA 3aKoHaMM  (PH3MKH, XHMHH, OHONOTHH,
NOHUMAHHA OCHOBHBLIX TEHJCHLUHH PasBHTHA IKOHOMHKH H 00UIECTBEHHOMH HHIHH,
MOIBONAET OPHEHTHPOBATECA B COBPEMEHHBIX UH(IPOBRIX H KOMOLIOTEPHBIX
TEXHOJOTHAX, YBEPEHHO HCMOIBIOBATE MX UM JadbHeiinero obpasoBawns W B
MOBCEIHCBHOH #H3HH. B To me Bpema oBnaneHne abCTPAKTHBIMH M JOTHYECKH
CTPOTMMH  KOHCTPYKUMAMH  anredpsl M MATEMATHYECKOID AHAIM3A PalBHBACT
YMEHHE HAXOAHTh 3AKOHOMEPHOCTH, ODOCHOBBLIBATE MCTHHHOCTB, AOKA3BIBATH
YTBEPHIACHHA C NOMOUIBK) HHAVKIHH W PACCYHRIAThH ASIVETHBHO, HCIONL30OBATH
0D0ODIIEHHE H  KOHEPeTH3IAUMIW, abCTparHpoBaHHe W AHANOTHIO, (hopMupyeT
KPEATHBHOE H KPHTHHECKOE MBIILLISHHE.

B xone wiayuenus yuebuoro kypea «Anrebpa M Havana MaTeMaTHYECKOro
anannsan o0yyalomMecs NoIy4aoT HOBLIH ONBIT PEIICHHS NPHKIALHBIX 3a1ay,
CAMOCTOATENIBHOTO NOCTPOCHHA MATEMATHYCCKHX MOIENCH PCalibHBIX CHTYALMM,
HHTEPNPETALMH  NOJYYMCHHBIX  PEIIEHMH,  IHAKOMATCHY ¢ [(pHMEepaMu
MATEMATHYECKHX  3AKOHOMEPHOCTEH B NpHPOAS, HAYKE M HCKYCCTBE, C©
BLUIANOMIHMHCH MATCMATHHCCKHMH OTEPBITHAMM H HX ABTOPaMH,

YueOupiii Kype obnafaer 3HaYMTeAbHBIM BOCTHTATCILHBIM NOTCHIHANOM,
KOTOPBIH  peaam3yercs  kKak uepes  yucOHBI  Marepuan, cnocoOCTBYIOMHI
hopMHPOBAHHIO HAYYHOrO MHPOBOIIPCHHA, TAK W 4epe3d cneundury yuehHoi
OEATENBHOCTH, TPeOVIOMICH  NPOIOIBEHTEILHOH  KOHICHTPDAIHH  BHHMAaHH,
CAMOCTOATENLHOCTH, AKKYPATHOCTH H OTBETCTBEHHOCTH 33 MOJIYHEHHBI pe3ybTar.

B ocHOBE METOIHEH ODYYCHHA anredpe H HaualaM MaTeMaTHUSCROTO aHANH3A
NEHAT JEATENbHOCTHRIN NPHHIHN 00YYEeHNHA,

B erpykrype yuebnoro kypea «Anredpa u Hauana MareMaTHYeCKOro anainian
BRIAEACHBL  CAEAYIOLUIME COJCpHKATENRHO-METOANYECKHEe JMHHH: «Yucoa n
BuMHCACHHAD, «DyHKIAH 0 rpadHkn», «YpaBHeHHAs W HepaseHcTsar, «Hawana
mareMarHdeckoro  ananwsan, «Meomectea u norukan. Bee ocHoBHBIE



COASPHATENBHO-METOAHYECKHE JTHHHH HIYMAITCH Ha NPOTAKCHUH [IBYX JeT
00yHEeHHA Ha YPOBHE CpeaHero obuero obpa3oBaHHS, eCTECTBCHHO JTONOJHAR IAPYT
Apyra H NOCTENEHHO HACKIILAACE HOBBIMH TeMaMHi K pasaenami. Jlandabii yueOHbI
KYPC ABISETCH MHTErPATHBHBIM, TMOCKOIBKY O0beaHHAET B cede cojaepskaHHe
HECKOIIBKHX MATEMaTHYECKHX IHCUMIUIHH, TAKHX Kak anredpa, TPHIOHOMETPHS.
MATEMATHYECKHIT AHANH3, TEOPHA MHOMKECTE, MaTEMATHYECKAN A0rHKa u apyrue. [lo
MEpEe TOro Kak o0yHallHecs OBAaeBaloT BCE Doee WHPOKAM MATEMATHHECKHM
ANMAPATOM, ¥V HHX MOCACHOBATENLHO (POPMHPYETCE H COBEPIUCHCTBYETCH YMEHHE
CTPOHTL MATEMATHHECKVIO MOASIL PealibHON CHTYALMH, [PHMCHATL 3IHAHHA,
MOJAYHEHHLIE NPH WIYHEHHH Y4eDHOro Kypca, 118 pPellieHHs CAMOCTOHTENLHO
cHOpMYIHPOBAHHON MATEMATHYCCKON 34141, @ 3aTCM HHTCPIPETHPOBATL CBOI
OTBET.

CDJIQIJHEETHJ‘.Ihllﬂ-Mﬂ’I'ﬂ.‘ll!'—IL"EHﬂ.H auinA «Yuena n BeMHCICHRAY JABRCPIIACT
LlJﬂpHHpﬂBﬂIIHE HABRLIKOB HCNOIBIOBAHHA JCHCTRHTENLHBIX YHCE, KOTOpOC OBLIO
HAYATO HA YPORHE ocHOBHONO obuero odpazosanus, Ha yposne cpeanero obmero
obpatoBanud  ocoboe  BHMUMaHWe  viemsercs (POPMHPOBAHNIO — HABLIKOB
PAUHOHATBHBIX BLIYHCICHHA, BEIIOYAIOUWHX B ceDA Hecnonsiopanmue PAIHYHEBIX
opM 3anMCH YHCEL, YMCHHC OC1aTh NPHKHIKY, BHNONHATE NPHOTHKEHHBIE
BLIIHCIICHHA, OUCHHBATE YHCIOBLIC BRIPAAKCHHA, pﬂ'ﬁﬂTﬂTh C MATCMATHYMCCKMME
KOHCTAHTAMM, 3HAKOMBIC uﬁyuammumm MHOMCCTEE HATYPAILHRIX, HCIOLIX,
PAUHOHATBHBIX H JEHCTBHTEIBHBIX HHCEN JOTIOJTHARKOTCA MHOACCTROM
KOMIUIEKCHBIX  4ncen. B kamaoM M3 9THX  MHOKECTB  paccMaTtpHBaloTcH
CBOHCTBEHHBIE €My CremmpuYeckne 3aJ1a4yd W ONepalHH: JIENEHHE HAaeno,
ONEPHPOBAHHE OCTATKAMH HA MHOKECTBE MEJX 4HCEN, 0Co0OblE CBOHCTBA
PALHOHANBHEIX H HPPALHOHANLHLIX YHCEN, APHPMETHYECKHE ONEPAlHK, a TAKKE
HW3IBJICHMEHUE KOPHA HATYPAILHON CTENEHH HAa MHOMKECTBE KOMILIEKCHBIX YHCEN.
bnaropaps nocnenoBartenbHOMY PACIIMPEHHID KPYra MCNOAB3IYEMBIX 4YHCEN H
IHAKOMCTBY € BOIMOKHOCTAMM HX NPHMEHCHHA JUIS PELICHHS PAlIMYHBIX 3aqa4
hopMHPYETCH NPe/CTARICHHE O SAHHCTBE MATEMATHKH Kak HAYKH W eé poiH B
NOCTPOCHHH MOAEAEH PeansHOrD MHPA, WHPOKO HCNOALIYIOTCH oDoDmEeHHE H
KOHKPETH3a1IHA.

Jluuna «YpaeHeHHA W HEPABCHCTBA» PCAIMIYETCH HA NPOTHAESHHH BCETO
00y4eHHA Ha YPOBHE cpejiHero oduero odpasoBaHHA, NMOCKOIBEY B E&KIOM
pazaene llporpaMmel NPeayCMOTPEHO pPEHIEHHE COOTBETCTBYIOMIHX 3aza4d. B
pe3vibTaTe 00YHAIIIMECH OBMAICBAIOT PAVIHYHBIMH - METOJAMH  PeLICHHS
PALHOHAILHEIX, HPPAHHOHANLHBLIX, [OKAZATENBHBIX, JOrAPHPMHYECKHX ©
TPHIOHOMETPHYECKHX YPaBHEHHH, HEpaBeHCTB M CHCTEM, a TaKMkKe 3a1ad,
conepaatix napaMerpol. llonyuennsle yMEHHS [HPOKO HCIMOIbBIYVIOTCH [PH
HCCASA0BAUMK (PYHKUMI ¢ NOMOLILKY [POHIBOAHON, IPH PELICHHH TTPHEIAIHLIX



Fa184 W 3aa4 HE HaXOICHHS HANDONLIINX H HANMEHBIIHX IHAYEHHI ﬂ}}’HHT.IHH.
Jaunan conepxarensHas THHHA BENOYaeT B ceds Takke (hopMHpPOBAHHE YMEHWI
BLINOAHATE  pacuérsl 1o opMyinaM, npeodpasoBaHHA  PALHOHAIBHBIX,
HPPALHOHAIIBHBIX H TPUIOHOMETPHYECKHX BbIPAMEHHH, 8 TAKKES BbIPAMKESHHH,
COOEpPWAlMX CTeneHn M Jgorapuwgmel. baaronaps wiyuennio anrebpanueckoro
MATCPHATA TTPOHCXOIHT AansHEeHIee PAIBHTHE ANTOPHTMHYCCKOID H Eﬁ'l.':'l'pﬂlﬂ'l-l oro
MBIILIEHAA O0yHaommxcd, (POPMHPYIOTCH HABLIKH JEAYKTHBHBIX PACCyRUICHHI,
paloTel € CHMBOJLHBIMH (POPMaMM, NPCACTABICHHA 3AKOHOMEPHOCTEH W
JABHCHMOCTEH B BH/IC PABEHCTR M HepaseHcTs. Anrebpa npemnaraet spdexrnaibie
HHCTPYMCHTHI [AA PCIICHHA MPAKTHYCCKHMX HW CCTCCTBCHHO-HaY4YHbIX Sdaa9,
HATISIHO JAEMOHCTPHPYET CBON BOIMOMKHOCTH KAK H3bIKA HAVEH.

Copepmarensio-MeToanueckas  auuud  «Pyusunn u rpadukuy»  TecHo
NEPENIeTASTCH © JAPYIHMH JIHHHAMH Yy9eDHOro Kyped, NOCKOIbKY B KAKOM-TO
CMBICTE 3aa8T NOCNeN0BATENRHOCTL H3YYeHHA MaTeprana, Hayuenne crenennoii,
NOKAZATEALHOIN, JOrapHMHYCCKOil 1 TPHIOHOMETPHYCCKHX (PYHKIMHIL, HX CBOICTR
H rpapHKos, HCNOAL3OBAHME PYHKIMA [UIA PElICHHA 3a1a4 M3 ApYrux yueOHbIx
MPEAMETOB H PCAILHOH AHIHH TECHO CBAZAHO KAK ¢ MATEMATHYCCKHUM aHaIN30M,
TAK W ¢ pemeHHeM ypasHenui n nepasescrs. llpu stom Gonwmoe BHHMaHHE
yAenfeTes GOpMHPOBAHHIO YMEHHA BEIPAXKATE (DOPMYNAMH JABHCHMOCTH MEHILY
PATTHYHBIMH  BETHYHHAMH, HCCIEIOBATE MONYYCHHBIC (YHKIHH, CTPOHTL HX
rpafmrn. Matepnan »Tol colep#aTeIbHON JHHHN HALEICH HA PA3BHTHE YMEHHIH H
HABRIKOB, MO3BOIAIONIHY BRIPAKATE IABHCHMOCTH MEHLY BETHYHHAMH B PasIHIHOH
fopme: ananuTHaeckoi, rpaduteckoii u cnosecHoil, Ero wiyvenue cnocobeTeyeTr
PAIBHTHID  ANTOPHTMHYSCKOTD MBIIUIEHHA, CNOCODHOCTH K 0DODIIEHHID WH
KOHKEPCTH3AIHH, HCMOIBIOBAHHKD AHATOTHHA.

CoaepmarensHas auHue «Havana mMareMaTHYeckore aHanmia» No3lBoifer
CYMECTBCHHO PACIHIHPHTE EPYVI KaK MATEMATHYCCKHX, TAK H NMPHEIAIHBIX 34/,
AOCTYIIHEIX -l'.'_!ﬁ:;.""-lEl.l«i'.'rI.I.IZI’Hl.h‘.HIi TdK KaK ¥ HHX MNOABIACTCH BOSMOMHOCTL CTPOHTh
rpaikl  CIOMHEIX (QYHKUMIA, OnNpeaeasTs WX HaubonsIIHEe H HAHMEHBLIHE
JHAYMCHHA, BLIYMHCIATE IUIOIMIAAH 'EbHF}"P H 00BEMEI TEll, HAXOOHTE CRODOCTH H
YCEOPEHHA ITpOLECCOB. ﬂEIHHEJI COACPDHEATENEHAH JIHHHA OTKPRIBACT HOBLIC
BOIMOMEHOCTH MOCTPOCHHA MaTCMATHYCCKIN MOJIETICH PCANTBHBIX [.‘HT}’ELI.HFL
MOIBOJIHCT HAXOAHTE HAHITYHINCS PCUHICHHE B TPHKIAHKX, B TOM SHCIC COUHATBHO-
IKOHOMHYECKHN, 3d1a4aX. JHAKOMCTBO C OCHOBAMH MATEMATHYECKOIO AHAIIN3A
crnocoGeTBYET PasBHTHIO abCTparTHOrO, (hoPMATEHO-TIOTHYECKOTO H KPEATHBHOTO
MBHUICHHA, (QOPMHPOBAHHIO YMEHHH  PAcHO3HABATE NPOABICHHA JAKOHOB
MATEMATHEHN B HAYKS, TCXHHES H HCKYCCTHC. Gﬁ}l"i dBMUIHCCH YV3IHAIOT O BhLTAM X CH
peivibTaTax, NoAy4eHHLIX B XOIE¢ pPAIBHTHA MATCMATHKH KAK HAYKH, H ob HX
HBTOPAX.



E‘ﬂ.ﬂEp?KﬂTEJIbHD—METﬂII.HLIECHII.H IHHHA «MHO®KeCTBa W JOTHKR» BEIIOYAET B
ceba soemeHThi TEOPHH MHOECCTE H MaTEMATHYECKDH JIOMHKH, TED}]ETHI{D—
MHOAKCCTEBCHHBIC NPCIACTARICHHA IMPOHH3LIBAKT BOCE KYPO IKOIBHOH MATEMATHEH
H NpetarainT Hanbolee YHHBEPCAILHLIN AIbIK, O0LEAMHAWINI BCE pasieiisl
MATEMATHEH H e HpHﬂl’.ﬁEEHIIﬁ. OHH CBA3BIBAKYT Pda3HBIC MATCMATHYCCKHT
AUCHHITIHHBL M HX MNPpHI0KCHHE B CIHHOE HENOC. Humumy BAMHO NATh
BOSMOHBHOCTL Dﬁ}"—IEII'DLTIEM}I’CH NOHHMATh TE‘UIJEH‘IEU"MHD}HECTEEHHHI'& AIBIK
CDBP’EM’EHHUﬁ MATEMATHEH H HCIMWIBIOBATE CIO 11 BhIPAKCHHA CBOHX MBICJIEH.
Hpyrum  BakHBIM  NPHIHAKOM MATEMATHKH Kak HAYKH CHEAYeT NPHIHATH
CROHCTBEHHYIO el CTporocts ODOCHOBaMMIT M CACAOBAHHE ONPEACHEHHBIM
NPABUIAM  NOCTPOCHHS  JIOKA3ATEALCTB,  JHAKOMCTBO  C  IEMEHTAMM
MATEMATHYECKOH JIOMMEH  CNOCODCTBYET PasBHTHIO JIOFHYECKOIO  MbIULIEHHA
ODYUAIOUIMXCH, NOIBOARET HM CTPOHTHL CBOH PACCYAICHHA HA OCHOBE NOIHYECCKHX
npagu, (POPMUPYET HABLIKH KPHTHYECKOTD MBILIICHHA,

B yuebnom kypee «Anredpa #®  Havana MareMaTHUCCKOND aHaansan
MPHCYTCTBYIOT OCHOBBI MATEMATHHECKOTO MOJCNHPOBAHHA, KOTOPBIC NPH3IBAHLI
cnocobeTeoBaTh  (POPMHPOBAHNIO HABLIKOB NOCTPOCHHA  MOJSNCH  peaibHbIX
CHTYALHH, HCCHSAOBAHMA ITHX MOAENeH ¢ noMomslo annapara anredpw n
MATEMATHYCCKOID AHANU3A, HMHTEPNPETALNN NOAYYCHHBIX pe3ynsTatos. Takue
3A/IAHHA BILIETCHB! B KAKIBIH H3 Pa3ie 0B NPOTpaMMel, TOCKOIBKY BECh MATECpHAN
YHeOHOrO Kypca WHPOKO HCNOIL3YETCH JUIH PElICHHA npHiiaansx sanaq, [Tpu
PElIEHHH  pealbHBIX  MPakTHYECKHX  3ajay  oDyvaroiiHecs  paiBHBaOT
HADMOAATENBHOCTE, YMEHHE HAXOAWTE 3aKOHOMEPHOCTH, adCTparHpoBaTheA,
HCNONBIOBATE  AHANOTHIO, o0OBINaTh W KOHKPETHIHpOBaTH  npobaemy,
Hearensnocts mo  (OPMHPOBAHMID HABBIKOB PEHICHHA NPHENAIHBIX  3a7a4
OPraHH3yeTcd B NPOLECCE HIYYCHHA BCEX TeM yueDHOro kypea «Anredpa v Havana
MATEMATHYECKOND dHATH A,

Ha wm3yuyenne yvebDHOro xypca «Aarebpa W Havana mMaTeMarHvecKkoro
aHanu3ay oteoanTca B 10 knacce — 136 uacos (4 yaca B Henemo).



COAEPAAHHE OBYUYEHHA
10 KJIACC

Yueaa m BRIMHCICHHR

Paunonanehsie umncaa, OOBIKHOBCHHBIE H JACCHTHUHLIC ﬂ]}l}ﬁﬂ. MPOLCHTLI,
Oeckoneunwe nepuognueckne apoon. Ilpumenenne apodell M npoueHTOB UM
PCIUCHHA MPHEIATHBIX 34184 U3 PATTHUYHLIX OTPAC/ICH IHAHMI 1 peanbHOR FKHIHH,

Jelcranrensinie  uncha, PauMoHanbHBIE H HPPAUHOHATBHKLIC  YWHCAA.
a"kalf]'Jlb-tE'I'H"iECHIIE onepannn c JICHCTRHTEIBHBIMH HHCTTAMM. Mﬂﬂ}"ﬂh
JNEHCTBHTENRHOTO YHCHa W ero ceoicTra. [Tpubnmkénnsie BRIMHCIEHHS, NpasHia
OEPYTIICHHA, NMPHEARIED H OLUCHER pC3VILTATH BEIYHCICHMIH,

Crenens ¢ uensim  nokazareneM. bunom Hewrona, Henonsiosanme
MOAXOAAMEH (POPMBL 3aITHCH JEHCTBHTENRHEIX YHCEN [UIH PEIICHHA NPAKTHYECKHX
3aa9 W NPeICTABICHHA JaHHbIX,

ApripMeTHYecKHil KOPEHL HATYPAIBHOH CTENEHH H €ro CBOHCTRA.

CreneHs ¢ paldOHANBHBIM [IOKa3aTelnem o e€ CcBOHCTBA, CTENEHbL C
NeiCTEHTENLHBIM TTOKA3ATEIEM.

Jorapuipm  umcna. Ceoiictea norapugma.  JlecaTHansie W HATYPAILHEIE
norapudiMal.

CHHYC, KOCHHYC, TAHIEHC, KOTAHIEHC YHCAOBOTO apryMeHTa. ApECHHYC,
APKKOCHHYC H APKTAHIEHC YHCA0BOIO apryMeHTa.

Ypapuenns u HepaBeHCTRA

Towaectea W ToWAeCTBeHHBIE npeoOpasoBanus. YpaBHEHHE, KOPEHb
ypapHeHna. PaBHOCHIbLHBIE ypaBHeHHWA W ypaBHeHuA-cnencreua. Hepaseuctso,
PelleHHE HEPABEHCTEA.

OCHOBHBIE METO/IbI PEHICHHA LHEALIX 1 APOOHO-PALMOHANLHBIX YPABHCHHI 1
HepaseHcTs. Muorounensl ot oamoil nepemedHoii. [fenewume mHOrouneHa Ha
MHOTOWIEH ¢ octatkom. Teopema besy. MuorowieHsl ¢ ueiasiMu KophHIHEHTAMM.
Teopema Buera.

[lpeobpasoBatus YHCIOBLIX BLIPAACHHI, COACPHKAIMX CTCIEHH H KOPHH,

HppatmonansHsie VPaRHCHNS, OcHosHkIe METOJIk] peieHns
HPPALHOHAIBHBIX YPaBHCHHI.

Hokasatensubie ypasnenns. OCHOBHBIC METOAbI PELICHHS NOKAa3ATCAbHBIX
VYpaBHEHHH,

[ lpeobpaszosatne BuIpazkennil, Coaepralx norapuhpmsl.

Jorapudmuueckne YPaBHEHHA. OcHoBHBIC METO/bI peleHns
JorapuMHYECKHX YPaBHEHM.
OcHoBHBIE TPHIOHOMETPHYCCKHE (hopMy sl Ipeobpazosanue

TPHIOHOMCTPHYCCKHX BHP&T-HEHHE- Pemenue TPHIMOHOMCTPHYCCKHX }’pﬂﬂl{fliliﬁ,



Pewenne cHcTeM IMHeHHBIX ypaBHeHuid, Matpuua cucTeMbl JAHHEHHBIX
ypaeHennil, Onpeaenurens MaTpHIibl 2%2, ero reoMeTpHYecKHH CMBICT M CBOHCTBA,
BHIMHCICHHE €0 IHAYEHHA, NPHMEHEHHE ONPEISIHTENA JUIA PelICHHA CHCTEMbI
MHHEHHBLIX ypasHeHuil, Pemlenne nNpMEIAIHBIX 3414 ¢ TOMOIIBKY CHCTEMBI
TMHEHHLIX ypasHeHnii. Heeneaosanue nocTpoeHHON MOJEIH € TOMOIIBIO MaTPHIL
H ONpPeaeIHTENSH.

[locTpoenne maTeMarHYecKnx MoOJeneil peansHOH CHTYAUHH © NOMOUIbIO
ypaBHeHHil # HepaseHctTs. [lpumenenne yvpasHeHHid M HEPABCHCTB K PELICHHIO
MATEMATHYECKHX 3U1AY H 347144 W3 PA3nMYHBIX 001aCcTel HAYKH W PeanbHOM KHIHH.

Dyurkumn n rpadpurn

Dyuruma, cnocobs samanus  pyukumn. Bzausmuo obpatuwie  yurmnmm.
Komnosuumna  dyusunii. Upadmr  dyvuknun. Dnementapusie  npeobpasosanns
rpadkos QyHKINI.

ObnacTs onpeieneHns H MHOKECTBO 3naucHuil pynkumn. Hyam dyurimn,
[pomesxyrrn snakonocroancTea, Yérunie u neuérunie pyuxumn. Hepuoanueckne
hyukumn, Tlpomexyren monotonnoctn gyHrumH. MakcHMyMBI H MHHHMYMBI
pyukumn. Hanboasimee n nanmensinee snayenus GyHEIHN Ha NPOMEKYTRE.

JNuuelinas, kpajgparnudas W apoduo-auHelnas dpyukunn. aemeHtapHoe
HCCNE0BANNE H NOCTPOCHHE WX IPafHKoB,

Crenennas pyHKIHA ¢ HATYPATLABIM H LENBIM nokazateneM. E€ croiicTsa n
rpadpuk. CeoilcTea v rpadmk KOpHA N-0i CTENCHW Kak PyHKIHA 0DPaTHON CTEneHn
C HATYPANLHEIM MOKA3ATENEM.

lNokasarenbHas W norapuipmuHdeckas PYHKIMH, HX CBOMCTBA W rpadmKm.
Henonsiosanue rpahukos GyHKIHI VIR PEIIEHHA YPaBHEHHI,

TpuronoMeTpHueckas OKPYEHOCTB, ONPEIEIEHHE TPHTOHOMETPHYECKHX
hyHELHI MHCIOBOTO APryMeHTa,

(DVHRIMOHANBHBIE 3ABHCHMOCTH B PEATBHBIX MOPOHECCAX o ABJICHHAX.
['pathukn peanbHbIX 3aBHCHMOCTEI.

Hauaaa mareMaTH4ecKoro anaansa

[locneporatensHocTH, cnocobDbl 3ajaHHA  nocaenopareasHocTell. Metoa
MATEMATHYECKOH HHAYKUMKY, MOHOTOHHEIE H OFPAHHMEHHBIE TOCIEI0BATENBHOCTH,
Heropna BOIHHKHOBEHHA MaTeMATHHECKOIO AHATH3A Kak adanuia OeckoHedHO
MATTBIX.

ApuipMeTHYECKas H reoMeTpHdeckas nporpecchd. beckoneuHo yOmiBaoman
reoMeTpudeckas nporpeccus. Cymma OeckoHeuHO yOBIBAIOWEH reoMeTpHYECKOH
nporpeccHu. JIHueHnsii 1 dKcnonenuMansbii poct, Yuncno e, Popmyna caomHbIX
npoucHToB. Hcononsiosanne nNporpeccHH 8 PELUCHHMA  PealbHBIX  3amad
NPHEIAIHOND XapaKTepa.



Henpepuisuble dyHkiHH B ux cBodcrsa. Toukw paspeisa. ACHMITOTH
rpadmkos  hyukunii. Ceoiicrea dyHKUMI HenpepeiBHBIX Ha oTpeske. Meron
HHTEPBAJIOB [UIA pellieHHs HepaBeHcTs, llpumeneHHe CBOHCTE HENPEPLIBHBIX
hyHEUHI 8 pelmeHna Ja1ay.

[Nepsaa n sropas npouisoaHsie Gyrakunn. OnpeneneHue, reoMeTPHUECKHH 1
hu3mgeckHil CMBICA MPOHIBOAHOI, YpaBHeHNe KacaTensHOH K rpadmky dyHKkim,

llpowssoauwie  anementapubix  dyuxumit.  [lpowssoanas cymmsl,
MPOH3IBEACHHA, YACTHOTO H KOMIIOSHIHH (PyHKIMI.

MuomecTaa u JlorHKa

MHuoecTBO, ONepauMH HAajl MHOKECTBAMH H MX cpoicrsa. [luarpaMmel
Ditnepa-Benna.  [IpuMenenne  TCOPETHKO-MHOMECTBEHHOIO  annapara  JUis
OMHCAHNA PEeATLHLIX MPOLECCOB M ABACHMI, NPH PCIIEHMH 34444 W3 APYIrHX
yueOHBIX NPEIMETOR.

Onpenenenne, TeopeMa, CBROICTBO MaTeMAaTHUYECKOr0 00BEKTA, CNEACTBHE,
AOKAFATCIBCTRO, PAEBHOCHIBHBIC YPARHCHHA.

[UNIAHUPYEMBIE PE3YJILTATBI OCBOEHHA YHEBHOI'O KYPCA
«AJIFEBPA H HAYAJIA MATEMATHYHECKOI'O AHAJIH3A» HA YPOBHE
CPEJHEINO OBLIETO OBPA3ZOBAHHA

JHYHOCTHBIE PE3Y.IBTATHI

1) rpasianckoro BOCHHTAHNAL

CHOPMHPOBAHHOCTL TPAKIAHCKON MOMUIMM 00YYAIOMIErOCH KaK AKTHBHOTO M
OTBCTCTBECHHODTD YIICHD POCCH HCKOTO [!EI'I.I.I.EETBE. NpCacTapICHHT O MAdTCMATHHOCKHX
OCHOBAX  (PYHKUHMOHHPOBAHME PAMIHYHBIX  CTPYKTYDP, #BJCHHI, npoueayp
rpaEaaHckoro obwecrea  (BLIOOPRL,  OIPOCH H  Apyroe),  ymeHHe
B3AHMOJACHCTBOBATL € COUMANLHBIMH  WHCTHTYTAMM B COOTBECTICTEHM € MX
(DYHKUMAMH H HAZHAYCHHEM;

2) nATPHOTHYECKOTD BOCIHTAHKNA:

CHOPMHPOBAHHOCTL POCCHICKOH IPasmkIaHCKON HACHTHYHOCTH, YBAMCHHA K
NMPOLLIOMY H HACTOAUIEMY POCCHIICKONH MaTEMaTHKH, UCHHOCTHOC OTHOWIEHHE K
NOCTHACHUAM POCCHIICKMX MATEMATHEOB N POCCHIHCKON MATEMATHYCCKON IKOIbI,
HCIIOIBL3OBAHHE YTHX  JOCTHKCHHMH B JPYIHX HAYEAX, TEXHONOUHSX, chepax
IKOHOMHEN;

3) AYXOBHO-HPABCTBEHHOID BOCTIHTANNA:

OCOTHAHHE JYXOBHBIX LUCHHOCTCH POCCHHCKOro Hapoia, chopMHpPOBAHHOCTL
HPABCTBCHHOTO COZHAHHA, ITHUCCKOTO TOBEICHHA, CBAIAHHOINO C NPAKTHYCCKHM
NMPUMEHEHHEM JOCTHACHHH HAYKH W JICATCIEHOCTRIO YIEHOTO, OCO3IHAHHE THYHOTO
BKJIA/1A B MTOCTPOEHHE YCTOHYHBOTO OVIVIIETO;



4) WCTETHHECKOTD BOCTIHTAHNAL

ICTETHYECKOE OTHOLICHHE K MHUPY, BEIOYAA 3ICTETHKY MaTeMaTHHeCKHX
JAKOHOMEPHOCTEH, 00LEKTOB, 34184, PELICHHI, PACCYAICHHH, BOCTIPHIMIHBOCTD K
MATEMATHYECKHM ACTIEKTAM PAXIHYHBLIX BHI0B HCKYCCTBA,

5) hHINYECKOT0 BOCTTHTAHMNA:

CHOPMHPOBAHHOCTE  YMEHHA TNPHMEHATH  MATEMATHYECKHE JHAHMA B
HHTEpecax 310poBoro u fesonacHoro obpasa KHIHH, OTBETCTBEHHOE OTHOWICHHE K
CBOEMY 3JIOPOBLIY (310POBOEC NMHTAHHE, COANAHCHPOBAHHBLIH PEKHM 3AHATHH W
OTLIXA, PeryiapHas (HINYECKad AKTHBHOCTE), (M3INYECKOe COBEPILICHCTBOBAHNE
MPH 3AHATHAX CHOPTHBHO-0310POBHTENBHOH JCATEILHOCTBIO;

6) TPYAOBOIO BOCTIHTAHNA:

FOTOBHOCTE K TPY/LY, OCOIHAHME EHHOCTH TPYAOMOOHS, HHTEpeC K
pammiuipM  chepam  NpoECCHOHATLHON  ACATEILHOCTH,  CBAZAHHBIM ¢
MATEMATHEOH H ¢f MPHAMKCHHAMH, YMCHHC COBCPINATL OCOIHAHHBIN HI.Iﬁup
Byayimeii npodeccHn W peATHIOBLIBATL COGCTRCHHBIC MHMIHCHHBIC TUIAHBI,
FoOTOBHOCTE H CHOCODHOCTE K MATCMATHHCCKOMY nﬁp&mummm H
uamm:-ﬁpaanﬂamim Ha [MPOTAHRCHHH BCCH MHINH, TOTOBHOCTL K dKTHBHOMY
YHACTHIO B PCLICHHH NMPAKTHYCCKHX 3a/laM MATEMATHYCCKOM HANPABICHHOCTH,

7_] FIRTOrHYMECKOND BOCNIHTAHWAD

ChOPMHPOBAHHOCTE  IKONOTHYECKOH  KYILTYPBI, NOHHMAHHE  BIHAHHA
COUHANBHO-2KOHOMHYMECKHX NPOIECCOR HA COCTOAHNC ﬂpHFﬂﬂHﬂﬁ H COLHATBHOMN
cpejibl, 0COZHAHRE TIOBANEHONO XAPAKTEPa IKONOTHYECKHX NpobieM, OpHEHTALHS
H2 MPHMEHEHHE MATCMATHYUECKHWX IHAHMI 18 pelleHHs 3aaad B obnacTw
OKPYAAIOWIEH Ccpejibl, IUIAHHPOBAHHE TNOCTYVIIKOB M OLUEHKH HX BOIMOMKHBIX
MOCHSACTRHIT JUIA OKPYRAKOIIESH cpeibi;

8) HEHHOCTH HAYYHOTO MOIHAHNNA:

CHOPMHPOBAHHOCTE  MHPOBOIIPEHNA, COOTBETCTRYIOMIEND COBPEMEHHOMY
YPOBHIO PA3BHTHA HAYKH H O0IIECTREHHOH NPAKTHEMN, TOHHMAHHE METEMATHHECKOI
HAYKH Kak cihephl 4enoBedeckoil eATe/IbHOCTH, TAN0B €€ Pa3BHTHA H 3HAMHMOCTH
IUTA PA3BHTHA LHBHITHIAMNH, OBJAJACHHE A3LIKOM MATCMATHEH H MAaTEMaTHYECKOH
KYJILTYPOI KAK CPEACTBOM NOIHAHHA MHPA, TOTOBHOCTH OCYIIECTRIATE IPOEKTHY IO
H HCCHIEA0BATENLCKYIO ACATEIBHOCTE HHANBHAYAILHO H B TPYIINE,

METAIIPEIMETHBIE PE3Y.IbTATbI

[loznasareabibie YHHBEPCLIbLHLIE YUeDHbIE 1eHCTBHH
bazoBnie Joruueckne nelcremun:
BLIAB/IATL M XAPAKTCPHIOBATE CYIIECTBCHHBLIC NPH3HAKK MaTCMaTHUCCKHX
ODBLEKTOB, NOHATHA, OTHOWECHWA  MEHILY  NOHATHAMM,  QOpPMYIHPOBATH



OnpeieneHHA MOHATHI, YCTAHABIHBATE CYUIECTBEHHBIT NPHIHAK KNaccHpHKALIH,
OCHORAHMA TR GBCIEI'I.IIEHHH H CPABHEHHA, KPHTEPHH NMPOBOIAHMODD & HAITH 3,

BOCTIpHHHMATB,  (hopMynupoBate # 0peodOpazoBLIBATL  CYIK/JICHMUA:
VTBEPAHTENbHLIE H OTPHUATEIbHLIE, EAHHHYHLIE, YACTHLIC H Dﬁl.l.l.Hﬂﬁ YCIIOBHBICS

BHABIATE MATEMATHYSCEKHE FAKOHOMCDHOCTH, BIAMMOCBAIH H NPOTHROPEYHA
B (paKTax, NAaHHEX, HADMIOOCHHAX H YTBEPHICHHAX, NPEIAraTh KPHTEPHH AnA
BLIABICHHA FAKOHOMEPHOCTEH H MPOTHBOPEYHI;

AENaTh BLIBOJAL C€ HCIOMWILIOBAHHCM 3AKOHOB JOIHEH, ACAYKTHBHBIX H
HHOYKTHRHBIX }'MUHKJIH]'-IEHHﬁ, }l‘MH‘]ﬂHﬂIﬂ'-iEHHﬁ Mo AHAIOTHH,

MPOBOANTL CAMOCTORTCIBHO JOKAZATCNLCTED MATCMATHYECKHX }".I'HEP}I{_.EI.EHHﬁ
(npaMBIe B OT NPOTHEHOID), BLHICTPAHBATE APIYMEHTALMIO, NPHBOANTE IPUMEPLI 1
KOHTPIPHMEPE, 000CHOBBIBATL CODCTBEHHBIE CYHICHHA H BhIBOJII,

BuIbMpars cnocod pewenna  yueOHOH 3a1aum  (CPABHMBATE  HECKOIBLKO
BAPHAHTOB PEUICHNA, BHIOHPATh HAHDONCE NOAXOARIMI ¢ YHETOM CAMOCTORTE/ILHO
BBLIACACHHBIX KPHTCPHEE ).

bazoBbie Hecaen0BaTE ILCKHE TEHCTBHA:

HCIOAL30BATE BONPOCH KAk HCCNENOBATENLCKHA HHCTPYMEHT NO3HAHWA,
opMyaupoBath  BONPOCE,  (PHECHPYIOWINME  NpPOTHBOpEUNE,  npodaemy,
VCTAHARTHBATE HCKOMOC W JadHoe, (pOpMHPORATE I'MNOTE3Y, APryMEHTHPOBATHL
CRO MOIHIHIO, MHCHHE,

NPOBOJAHTE CAMOCTORTEILHO CILIAHNPOBAHABIH IKCIIEPHMEHT, HCCIEI0BAHNE
Mo YCTAHOBIEHHID ocoDeHHOCTEl MaTeMaTHYeckoro o0LeKTa, SRICHHA, Npollecca,
BLIABICHHID 3JABHCHMOCTEH Me®IY 00bEKTAMH, HBICHHAMH, MPOLECCaM;

CAMOCTOATENLHO (opMyaHpoBaTh 0DODINEHHA W BBIBOJLI 110 PE3yIILTATAM
NMPOBEAEHHOTO  HAOMIOIEHHA,  WCCNEA0OBAHHA, OHEHHBATE  JIOCTOBEPHOCTH
NOJYYEHHLIX PEIYILTATOR, BRIBOJAOR H 0D00IIeHHIT;

MPOrHO3HPOBATE BOIMOKHOC PAsBHTHE OpOLEccd, 4 TakWwe BbUIBHIATh
MpeanoIoACcHHA 0 €ro pA3BHTHH B HOBRIX YCIOBHAX.

Pabora ¢ undopmaunei:

BLIABIATE ACHINTL HHPOPMALIHH, JaHHBIX, HCOOXOIHMBIX [UIA OTBETA HA
BOMNMPOC H JLA DETCHEA ST,

BI:IEIIPH.TE- HHli){!]'JMEHHI{! H3 HCTOYMHHEOB PA3THYHBLIX THIIOB, aHAIHIHPOBATh,
CHCTEMATHIHPOBATE M HHTEPIPETHPOBATE HHPOPMALIHIO PA3THYHLIX BHAOB H GOpM
NMpEacTaBICHHA,

CTPYKTYPHpOBaTE MHGOPMALMIO, MPEACTABIATE €€ B PaiIHYMHBIX opMax,
HWITHOCTPHPOBATL rpadingecku;

OUCHHBATE HAICHKHOCTh ]i]IlIiID}]MﬂLIHH 11 CAMOCTOR TCIBHO
ChOpMYIHPOBAHHLIM KPHTCPHAM.

KoMMYHHKATHRHEIE YHHBEPCAILILIE vaelunie HeiicTris



Obdmenne:

BOCTIPHHHMATE H (HOPMYIHPOBATL CYAKICHHA B COOTBETCTBHH C YCAOBHAMH H
HeasMH 0DIIeHNA, SCHO, TOYHO, MPAMOTHO BLIPAXAThL CBOK) TOYKY 3PEHHA B YCTHBIX
H TNHCBMEHHBIX TEKCTAX, /JaBaTh [OACHEHHME 10 XOAy PEIEHHA 3a1agm,
KOMMEHTHPOBATH NMOTYHEHHBIH Pe3yabTaT;

B X0/¢ ODCYAICHHA 3aaBaTh BONPOCH MO CYIWECTBY 00CYMKIaEMOH TeMBI,
npobneMsl, pPemaeMoll 3a7a4H, BHICKAILIBATL HIEH, HALENCHHLIE HA NOHCK
PELICHHA, CONOCTABAATE CBOH CYRUICHHH © CYHJICHHAMH JPYIMX YYACTHHKOB
QHANOTE, OOHAPYRHBATE PALIHYHE N CXOACTBO NO3HLMIH, B KOPpekTHOH (opme
(hopMYIHPOBaTE PAIHOITACHS, CBOH BOSPAKEHHA;

NPCACTABIATE PEIVILTATH PCIUICHHA JAO44H, IKCOCPHMOCHTA, HCCNCIOBAHKHA,
NPOEKTa, CAMOCTOATEILHO BLIOMpaTh (JOPMAT BLICTYIUICHHA ¢ YaéToM 3aiay
Npe3CHTALHN 0 0COBEHHOCTEH ayANTOPHH,

PervasTuensie ynupepcaibibie yaehnbie 1eiicTBHA

EEHEDPI’HIIHBHIIHH:

COCTABIATE MJIAH, ANTOPHTM PEIeHHA 381841, BRIOHPATL CnocoDd peleHns ©
YUETOM MMEIOUIHXCA PECYPCOB 1 COBCTREHHBIX BOIMOKHOCTEN, ApryMEeHTHPORATE
H KOPPEKTHPOBATEL BAPHAHTL PEILEHH ¢ Y4ETOM HOBOH HH(pOpMAaLIHK.

CaMOKOHTPOI B, IMOIHOHAIBHLIH HHTELICKT:

BIAICTE  HABLIKAMH  MO3HABATENLHOH  peuieKCHM KAk  OCO3HAHHA
COBEPIIAEMBIX JACHCTBHIA H MBICTHTENBHBIX MPOLECCOB, HX PE3yILTaTOR, BAAJIETh
criocobaMi  CaMONPOBEPKH, CAMOKOHTPOAA Npolecca W pesyibTara pelleHHA
MAaTEMATHYIECKOH 3a1a4u;

NpeABHIETE TPYAHOCTH, KOTOPLIE MOTYT BOIHHKHYTE MMPH PEIISHHH 3a71a4H,
BHOCHTH KOPPEKTHBEI B JIEATENLHOCTE HA OCHOBE HOBLIX OOCTOATENLCTB, JAHHBIX,
HAIIEHHBIX OMIMDOK, BRIABIEHHBIX TPYIHOCTEH,

OLEHHBATE COOTBETCTBHE PEIYIILTATA LIEMH H YCAOBHAM, O0BACHATE TPHYHHBI
JOCTHACHHA WIH HEAOCTHMREHHA PE3YILTATOR JACATEILHOCTH, HAXO/ANTL OIHOKY,
JABATE OLEHKY NPHODPETEHHOMY ONBITY.

CoBMeCTHAR ACHTENBHOCTh:

MOHHMATL M HCIONB3IOBATE MPCHMYILECTB KOMAHIHONH M WHINBHIVAILHOIN
paGoTel MpH  pelcHHH  yueDHBIX 34134, NPHHUMATL  Lelb  COBMECTHOI
JNEATEABHOCTH, TUIAHHPOBATL OPraHH3AUMIO COBMECTHOH paboThl, pacnpeacisth
BHILI paboT, A0rOBAPHBATLCH, 0DCYAIATL NPOUECE H pe3yasTaT padoTsl, 0bobwaTsL
MHEHHA HECKOILEKMX TI01€H;

YHACTBOBATE B IPynnosuix opmax paborsl (00cymaeHns, oOMeH MHEHHIL,
GMOSTOBBIE IITYPMEIH H HHBIE), BLITOAHATE CBOI 4acTh pafoThl H KOOPAMHHPOBAT
CROM JACHCTRMA C JPYTHMH WICHAMH KOMAHILL, OLUCHHBATE KA4YCCTRO CBOCIO BEIIAAA



B ODMIMI NPOAVET N0 KPHTEPHAM, CHOpMYIHPOBAHHLIM  YHACTHHKAMH
BIAMMOICHCTBHA,

INPEAMETHGIE PE3Y.JIBTATHI

K wonuy obyuenns s 10 kipacce obyyarommics noayuut cleayomme
NPEAMETHBIE PEIYNLTATH M0 OTACHBHLIM TeMaMm pabouei nporpaMmbl yueOHOTO
kypca ¢ Aarebpa n HaYaNa MATEMATHYECKOTO aHaAIN3an;

HYwnena n pprauciennn:

CBODOIHO  ONEPHPOBATE NOHATHAMH: PAlIHOHANLHOE YWCNo, OeCKOHCYHAN
MepHoMveckas  apodb, [POLUEHTEL,  HPPAUHOHANLHOE YMCIO, MHAOKECTRA
PALMOHANLHBIX W JICHCTBHTEABHEIY YHCEN, MOIY/Th ACHCTBHTEILHOIO YHCA;

MPUMEHATE JAPoOH M NPOUEHTH JUIS pPEIIEHHA NPHKIAIHBIX 3a71a4 M3
PATHYHLIX OTPACel IHAHWIT 1 PeanbHOH KH3HN;

MPHMEHATE NPHOTHAKEHHRIE BRYHCICHHA, TPABIIA OKPYTICHHA, MPHKIAKY H
OLEHKY Pe3ybTaTa BeIMHCIECHHIH,

EB-I.'JEH.-’I.HG QMNEPHPOBATE MOHATHEM: CTCNCHD € LENBIM  MOKAZATCICM,
HCTIOABIOBATE TTOJIXOLATIY O {bﬂpM}' JAMHCH ACHCTBHTENLHLIX MHCEN J1UId pelIcHHA
MPAKTHYCCKHX 337134 H NpeACTABICHHA JaHHLIX,

CBODOJHO ONEPHPOBATE NMOHATHEM: apH(PMETHHECKHH KOPEHE HATYPLILHOH
CTENEHHS

EBGEG..'I,H{] QMNEPHPOBATE MOHATHEM: CTEINCHL C PALIHOHAIBHLIM IMTOKAZATCEICM,

cBoDOAHD ONEPHPOBATL NOHATHAMH: IorapudiM uHCna, ASCATHYHBIE H
HATYPATBHBIE JOrapHiMeL;

EBL'IEG.II.H[! OINEPHPOBATE MOHATHAMH. CHHYC, KOCHHYC, TAHICHC, KOTAHICHO
HHCIOBOID apryMaHT,

OINEPHPOBATL NOHATHAMMI APKCHHYC, @PKKOCHHYC H APKTAHICHC YHCI0BOTO
ApryMesTd.

Ypasuenus u HepaBeHcTBa:

CBODOAHD ONEPHPOBATL NOHATHAMH: TORACCTBO, YPABHEHME, HCPABCHCTBO,
PaBHOCHIbHLIC VPABHCHHA H YPABHCHHA-CHICIACTEHA, PABHOCHIIBHLIC HEPABCHCTHAS

NPHMEHATE PAMIHYHBIC METOAL  PCIICHHA  PAHOHANBHEIX M JpobHO-
PAlHOHANBLHBIX  YPABHEHMH, [PHMEHATE METON HHTCPBAJIOB LIS  pelicHHA
HEPABCHCTB;

CBODOAHO ONEPHPOBATL TOHATHAMM: MHOMOWIEH OT OOHON NepeMeHHO,
MHOTOWICH © UekiMH KOMppHIMEHTAMH, KOPHH MHOIOYWIEHA, TPHMEHATE ACACHHE
MHOIOWICHA HA MHOIOYMIEH ¢ OCTATKOM, Teopemy besy u teopemy Buera nns
pelnenus sanay;

CBODOAHO  ONEPHPOBATE  NOHATHAMH: CHCTEMA  JIHHCHHBIX  YPaBHCHHH,
MATPHIIA, ONpelenuTens Martpuisl 2 * 2 W ero reoMeTpHYeckMil cMBICH,



HCTIONB30BATE CBOMCTRA onpefeautens 2 * 2 AN BLIMHCISHHS €ro 3HAYCHHA,
MPHMEHATh ONPENEINTEAN 1A PEIIEHHA CHCTEMbl JIHHEHHBIX ypaBHEHHI,
MOJENHPOBATE PEAIBHBIE CHTYALHH C NOMOLIBIO CHCTEMB! JIMHEHHBIX YpaBHEHMIT,
HCC/IEN0BATE MOCTPOSHHBIE MOAEAH € MOMOMILIO MATPHLL M OnpejenHTeneH,
HHTEPNPETHPOBATE NOAY4EHHBIH Pe3yabTaT:

HEMOAB3IOBATE  CBOHCTBA ACHCTBHH C  KOpHAMH A npeobpaioBaHus
RELIPAKEHHI;

BLINOJHATE NPeObPAIOBAHNA YHCIOBBIX BRIDAKCHHIL, CONCPIKALIHX CTENCHH ¢
PALHOHAILHBIM IOKA3ATENEM;

HCTIONB30BATE CBOHCTBA aorapupmon s npeodpazonanms
JOrapupMUHECKHX BRIPA#EHHIL;

cpODOANO ONEPHPOBATE NOHATHAMMH: HPPALMOHANLHLIC, MOKA3ATENLULIE M
NOrapuMUICCKHE YPARHCHHA, HAXOANTE HX PELICHHA ¢ NOMOLLBIO PABHOCHIBHBIX
MEPEXOI0B HIH OCYILCCTBIAA NPOBEPKY KOPHEH,

MPHMEHATE OCHOBHBIC TPUTOHOMETPHUCCKHE (hOPMYJIB A8 NpeobpasoBaHns
TPUTFOHOMETPHUCCKHX BBIPAAEHHIL:

cBODOIHO  ONEPHPORATE  [IOHATHEM:  TPHIOHOMETPHYECKOEC  YPaBHECHHE,
MPUMEHATE  HEODXOAHMBIE  (JOpMYJIbl  JUIA  PELICHHS  OCHOBHBIX  THIIOB
TPUIOHOMETPHUCCKHX YPaBHeHMi;

MOJACMHPOBATE PEANLHBIC CHTYALHH Ha H3bIKE anredphl, COCTARIATH
BRIPRKCHIA, YPAaBHCHHA, HCPABEHCTBA N0 YCOOBHI 3a4a4M, HCCIEN0BaTH
MOCTPOSHHBIE MOEITH ¢ HCTIONBIOBAHNEM annapara anredpsl.

Dyuxkumn u rpadgukn:

CBODOAHO ONEPHPOBATE NOHATHAMH: (QyHKIHE, cnocodsl 3ajaHus PyHKIHK,
B3AHMHO ODpaTHeE (WHKLOHH, KOoMOo3uoHa Qyeakuwil, rpadgmr (yHEmmHE,
BBINOIHATE AIEMEHTAPHBIE NPeodpa3oBaHus rpamKos (yHKIHIT,

cBOGOIHO ONEPHPOBATL NOHATHAMH: 00JACTH ONPEAEIEHHA H MHOKECTBO
IHAYEHMI PYHKIMY, HYIH (DYHKIHH, TPOMEKYTKH IHAKONOCTOSHCTRA;

cBODOIHO  ONEPHPOBATL TOHATHAMH: 4ETHRIE W HedéTHbie (DYHKIUMH,
neproanYeckKie (PYHKIHH, NPOMEKYTKH MOHOTOHHOCTH (DYHKIITHM, MAKCHMYMEL H
MHHHMYMB!  (pyHKLIHH, Haubonbilee W HAHMEHbIIEE 3HAYEHHE (YHKUHH Ha
MPOMEKYTHE:

CBOGOIHO ONEPHPOBATE NOHATHAMH: CTeneHHas (PYHKUIHA ¢ HATYPAlbHBIM H
LenbM noKalaTeneM, rpadmk crenedHoil dYHKIMH ¢ HATYPAIBHBIM M LEILIM
nokazaTeneM, rpaduK KOpHA n-o0il crencHM Kak (pyHKUMH 0oOpaTHON CTEneHH c
HATYPATBHEIM NOKa3ATENEM,

ONEPHPOBATL MOHATHAMMK: IHMHEHHAR, KBAIpaTHuHas H ApodHO-THHEHHAA
(YUK, BRITONHATE 31EMEHTAPHOE MCCAEIOBAHNE 1 NOCTPOSHHE HX IPadHKOR;



Eﬂﬂﬁﬂﬂ.llﬂ OMNePHpPOBATE MOHATHAMH: NOKA3ATCILHOA H J'ID!'EPH[]]MH'-IE:L'HEH
(yHKIMKH, WX cBOHCTBA # rpadmkH, MCMOAB3OBATH MX rpahHEH An8 peleHHs
YpaBHEHHIT;

cBO0OIHD ONEpHPOBaTHL NOHATHAMM: TPHIOHOMETPHHECKAS OKPYEHOCTE,
OnpelereHHe TPHIOHOMETPHEECKHX (iyHKIHIT 4HCA0BOTD apryMeHTa;

MCOOABI0BATE  pathukn  (pyHEUMI 118 MCCHENOBAHMA  NPOLECCOB M
FABHCHMOCTEI NPH PelIeHN 34044 W3 APYTHX y4eOHBIX NMPeAMEeToB H PeaibHO
AWHIHH, BRIPAKATH POPMYIAMH 3ABHCHMOCTH MEALY BEIHYHHAMM;

Hauana MaremMarnyeckonro anajinsa;

EBUEI"GII.H{! CIHCPHPOBATE TIOHATHEMH. -ﬁpHihMETH‘-IEL‘HﬂH H reoMCcTpHYCCKAR
NporpeccHs, DECKOHCYHO YORBAIOWAN I'COMETPHYCCKAN NPOIPECCHA, JIHHEITHBI 1
IRCIOHEHUHANBHBIH pOCT, POPMYIIA CIOKHBIX NPOUEHTOB, HMETh NPEACTABICHHE O
KOHCTAHTE;

HCNONL3OBATE NPOrPeccHM U PELICHHN PEeANLHBIX 3134 NPHEAAIHOIO
Xapaxrepa;

CRODOAHO ONEPHPOBATE NMOHATHAMMH: NOCHEI0BATENLHOCTS, CNOCO0L 3a1aHus
NOCACAOBATENLHOCTEH, MOHOTOHHEIC W OFPAHHYCHHBIC TOCACA0BATENLHOCTH,
NOHHMATH OCHOBBI  3APOAICHHA MareMaTHyeckoro anagnsa Kak adannsa
DECKOHEYHO ManbIX;

CROGOIHO ONICPHPOBATE MOHATHAMH, HENMPEPLIBAKIC (YHKIMH, TOYKH paspbisa
rpapuka PYHKIHH, ACHMITOTH rpadHka QyHKIMM;

cBOBOHO ONEPHPORATE NOHATHEM: (IWHKIIHS, HENpEepeIBHAS HA OTPE3KE,
MPAMEHATE CROHCTRA HENPEPLIBHBX (DYHKUMIL 18 PELICHHS 387184,

CBODOJHO ONEPHPOBATh TIOHATHAMH: TEpBas H  BTOPaf IPOH3BOJHLIE
(hynkumK, KacatensbHas K rpauiy QyHKIHN;

BEIMTHCAATE NMPOHIBOIHLBIE CYMMBL, NMPOHIBCTICHHA, YMACcTHOTMD B KOMITOIALIIHRA
ABYX (hYHKUMIH, 3HATH MPOHIBOIHEIE MEMEHTAPHBIX (yHKIINIT,

HEMONBIOBATE FﬂﬂMETPHHEEHHi:I H IEE]H']H'-IE[.‘HH]TI CMEICT ﬂpﬂHEHﬂ,ﬂ,Hﬂﬁ JUTH
PEUICHHA 3a71a4.

Muomxecrsa 1 JOTHKA:

EI!-EIE‘.'].II,H{] OMNEPHPOBATE NMOHATHARMAL MHOMEECTBO, OlNepanHH Han
MHOECCTEAMILL

HCMONBIOBATE TCOPCTHEO-M HOMECTRCHHBIH arnmapat s OIMHCaHHA peajlbHbBIX
MPOLECCOB W ABICHNIT, IPH PEMISHH 38189 03 IPYTHX YHeOHBIX MPeIMeTos;

{:HDEU.II.H{] GIHEPHPOBATE TTOHATHAMHD ONPCACIICHHE, TCOpCSMd, VYVPABHCHHC-
CHARACTBHE, CBOHCTBO MaTeMaTHHECKOro D‘E]:EHTH. AOKA3ATCIIBCTRO, MEABHOCH TEHKIC
YPABHEHHA H HCDRIBCHC TR,



TEMATHUYECKOE IVIAHHPOBAHHE
10 KJIACC

Na
nn

Hanmenosanne paiieJos 1 Tem
TPOTPAMMEI

MuosecTno ACCTRHTENRNEIX YHCE.
Muorounennsl. Pannonuisisie YypanHeHna |
HepaseHcTia. CHCTEMB THHEHLIX
VpaBReHHii

Mryukim u rpadmrn. Crencuyan pyHeuma ¢
HEe/IBIM MOKATATEAEM

Apudpmernveckinll Kopenh n-ofl CTeneHn,
HppaumoHanbHbie YpaBHeHHA
[Moxkazarensnan yuruns. [Nokazarensnsie
VPARHEHHE

Jorapudmmeckan yngmHa.
Jorapudmuteckne ypasHeHun
TFHI'IJH'-'I'MEI'F HYULCKHE BRIPARCHHA H
VPARHCHHA

TMocaeaoBaTensHOCTH H NPOIPECCHR
Henpeprsubie yusunn. [Tponssoanas

Hosropenne, obobuleHne, CHCTEMaTHIAINA
THAHWH

OBUIEE KOJIHHECTBO YACOR 1O [MPOTIPAMME

Koawuecrso uacon

Beero

Konrpoasnne
paborn

Fod

10

IMpakTuaeckune
paboTn

FaeRTponnLe
{mndposLie)
obpaioBaTe LiLe
PeCYpChl
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Ne

s Tema vpora

MuoxecTeo, OTICPAIHE Hasg
MHOECTEAMI M HX CROJICTRA

]

Hduarpasms iinepa-Benna

"F!IIMHH-EHHE TeOPETHEOD-
3 MHIERCCTBCHHOMD ANnapars [UiH poilcHHS
Ay
Parpronansusie ancna. OOMEHOBSHHRE B
4 ASCATHYHEE JAPOGH, NPOUEHTR,
GECKOHEUHRIE TIEPHOANYECKHE NpodH

Paunommisnnsie wneag. O0LEHOBCHHBE 1
5 ACCHTHMHBIC TPOOH, IIPOUCHTR,
DECKOHCHHBIC IEPHOAHYECKHE Ipohn

Hpusenenne apodeil 1 npotesTon 108

& PEIICHAS ITPHEIEIHBIX RL0EY

7 Mpusenenne npobeil 1 NPOUEHTOR [11IA
PELICHHS TPHETANLIX JA013Y

g Heitcraurenbrbic wicna. PaunoHanbHse 1
HPPALLHOHATHHBIE MHCIN

g ApHiMeTHEECKHE OTICpalliy ¢

AEHCTERHTENEHEIMH YHCIAMH

Koanuectso wacos

Beero

Kowrpoannnie
paboTw

lMpakruaeckne
paboTs

HaTa
HIVHCHHN

JIeRTPOHNLIE
uHppoBLIE
ofipaioBatTe bnbie
PECYpEM
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Moyis AefCTRHTEILHOMD HHETA H ¢
CROHCTRA

[Mpubanméinbe BEMHCICHES, MPABHI
OKPYITICHHA, TPHKHIKD H OLCHKA
PEIVALTATA BEMHCICHHA

OCHOBHBIC METO0bBI PEIICHNA LEILIX 1
APOBHO-PAHOHATBHBIX YPaBHEHI 1
HEPABCHCTH

CCHOBHBIE METOMBE PELIEHHA LETBIX W
APODHO-PAIHOHANLHBLIX YPaBsrRetnii 1
HEPAREHCTR
OCHOBHLIC METOOLI PCIICHHA HEALIX W
APODHO-PAHOHATEHLIX YPABHCHWH 1
HEPABCHCTE

MHOTOYNEHE! OT OAHON NepeMerHoil.
AeneHHe MHOTOMIEH HA MHOTOMACH ¢
ocTaTkoM. Teopema beay

MuEOTOWIEHL! C LETLIMH
kompprrenTanm, Teopesa Bueta
Pewenne cHcTesm MHACHHKX YPaBHCHWH

Pemienne cHeres JHHEHARMX YpaBHeHni

Marpria cucrems auneiiHpX ypasneHuii.

Onpenemurens maTpuiis 2%2, ero
rEeOMETPHYCCKHIE CMEICA W CBOICTEA;
BRIMHCACHHE €0 THANEHHA
Onpeaeantens Marphis 2%2, ero
FEOMCTPHYCCKHI CMBICI H CBOHCTBA;
BEMHCICHHE €10 THAMCHHA
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31

[pHMeHenne ONPeIeInTens AR pelleHHs
CHCTEMB! JIHHERNBMX YPasHEHnil
Pemenne NPHERRINLK F45a4 © TOMOLITLEY
CHETEMB! THHEHHLIX YPaBHeHIiL

Peumenmne NPHESLIHBIX 3084 © ITOMOLLREY
CHCTEMB! JIHHEHHBIX YPABHEHME

Kowrpomsuas pabora: "Pannonaikime
VPABHCHHSE W HEPIBSHCTRD, Cuerems
AHHEHHX ypaRHeruii™

PryuKumA, cnocoDsl 3A3aHHA (PYHKITHN.
Baaumno obparHme hyusmmm.
Kosmnosnuns diymkmit

Upachik fyHrim, IaemeHTapHbie
npeobpasosaHns rpaduikos (yHKL
OGNacTs ONPENCTeHEs H MHOKECTBO
mavennit deyurim, Hyom doymenmn,
[posMexyThH IHAK NOCTORHCTRA
Yeérnee n HenETHRIC (PYHKIIHE.
MNepuoanueckne drynkimn. [Tpomesymin
MOHOTOHHOCTH IYHELHH

MakcHMYMEL H MIHUMY MBI YHELLIN,
Hanbonsmee # HANMEHBINGE IHAYEHHE
GyHKIIK HA NPOMEKYTRE

Jluneiinas, KRAIpaTHUHAR W ApODHO-
THHEHAR (PyYHKIHMN

jﬂEMEH'mPIIﬂE HECHCAOBIHHC W
nocTpocHie rpadukos st gryHK
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DNeMEHTAPHOE HCCASI0BAHKE 1
nocTpoenne rpadmros yrux dynkimii
CTeness ¢ ITCITERM ORI TETENM. Brtnos
Huwrona

Crenedb ¢ ety nokasareiaes, busom
Huroroma

Crenennan GyHKIHA © HATYPATLHEM M
nenkiv nokazarenem. E& caolicraa n
rpading

Koutpomsnas padora: "CrencHnan
tvukuns. EE croicrea i rpadmx”
ApHMETHIECKH KOPCHE HATYPAITBHOR
CTENEHH M eI CBORCTR
ApipmeTHaecKHll KOPEHE HaTYPATLHO
CTEMENN M ero CBoHCTIA
[Ipeobpaiosanis SHCIOBMX BRIPAACHIIL,
COACPHAIIAY CTENCHH H KOPHH

[TpeobpaiosaHns YHCIORMX BRIpaKCHH,
COMEPAAIME CTCNCHH W KOPHU
[pecbpazosanns YHCIORMX BRIPAKEHHI,
COTEPARALITIAY CTENSeHH H KOPHH
Hppannomansisie ypasienns, OcHosHke
METOOM PCIOCHHEA HPPAmHOHITEHBIN
VPaBEHCHHH

Hppaunoransusie yparHenus. ODcHoBHbIS
METO/TI PEIICHHA HPPAIHOHATRHEIX
yparHeHH
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47

48

49

50
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53

54

Hppaunonanksibie ypasienns, OCHOBRHLIE
METOI PEIIEHHA HPPALTHOHLTBHBIX
VpaBHEHHil

Pasnocunsusie NEPEXDIL B peillcHAH
HPPALHOHATLHEX YPaBHeHHIT

PasHOCHIBHBIC Nepexoin B PEIlCHH
HPPAIHOHAILHEIX YPaBHEHNI

PannoCHIBHEIE NEPEX0IR B PEUIEHHA
HPPALHOHLTEHBIX YPABHERHH
PaBHOCHNBHEIE DCPEXOAE B PCHICHHH
HPPALHOHATLHBX YPABHCHHH

Croiicrsa 1 rpaik KOpHA n-0if CTENEHN
kak (hyHKin oDparHoil crenenn ¢

HUTY PIUIBHBIM MEORLRITETEM

Croiicrea i rpadik kopua n-oil crenenn
Kk (PyHEIHN 0GpaTHON CTeneHn ¢

HETY PRI EHBIM TIO R TE TETEM

Kontponsuan padora: "Ceoiicrea 1
rpathE KOPHA N-00 CTCNCHNK.
Hppaunoransuse ypasicamns”

Creness ¢ PALHOHATLHBIM HOKAZATENEM 1
eC crolicTEa

Crenene ¢ PATHOHA LN RM MOEITITENEM 1
eé croficTua

Crenchb © PAIHOHENLHBM ITOREZITEICM 1
e CcROICTEA

MokazaTensian Gyarumg, ¢ croicTra i
rpadik
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37

58
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62
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63
66

67

68

70

Henoawiosanne rpafmka gyukimm s
pPEmEHHs YpasHennit

Henoaszosanune rpadmka pynxunm 108
peLICHHA YPaBHCHHI

Moxkasarensusie ypasHenns, OcHoBHbBIE
METOLB PEIIEHHA NORASATEARHBIX
VpaBHeHIi

Hoxkasatensukie ypasHenns, OcHoBHBIE
METOJTR PELIEHHA MOKAHITEIBHBIX
YparHeH

Mokasareneauie ypasuenna. Ocnosnbie
MCTO/E PEILCHNA TOKATATCILHBIX
VPaBHeH i

Kowrpouisiian padbora: “TlokazaTennyas
dryukumn. MokasarensHbie ypasHesnn"

Jlorapudm uncan, Ceolicrea norapufma
HNorapudm uncaa. Ceoitcrea norapagna
Torapudm unein, Croficraa norapuia
Jecaruunnie W HATYpATLikE AorapHdis
JlecaTHaHLIC B HATYPRILHBIC A0TapHsL
[TpeobpaionaHie RMPIEKCHHNA,
COACPAAIIAR JOTapHjMb
[peobpasosanne prpaKennii,
COJEPARAIHE Torapiiv
[Ipeobpazosanne BupaskcHiii,
COACPAAMINE TOrapHfivb
Jlorapudmanyeckan yukums, e croiicrra
W rpadiik
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73

74

75

16

17

9

80

5l

82

Horapudmingeckan gvnking, ef caoiicTra

i rpaipHg
Henoaszosaune rpadmka pynxunn 108
PELICHHA YPaBHCHHT

Henoassosanne rpagmsa hyHkimm s
pelIeHNs YPaBHEHMI
Horapsipmuyeckne ypanHcHia.
OCHOBHBIE METOJIBE PEIIEHNA
AOTAPHPMHYECKHX YpanHeHi
Jlorapudmuieckne ypaBHcHis.
OCHOBHBEIE METOIL PCHICHHN
AOTAPHMHINCCKHX YPABHCHHIT

Jlorapudisuueckme ypasHeHs.
COCHOBRHBIE MOTOARI [FELIIL"HI{H
norapudMHUecKny ypasHeHnil
PapHOCHIBHBIE NEPEXO/IL B PEICHHI
AOTAPHPMHYECKHX YPaRHeHH
PapnocHIBHEIC NEPEXOIE B PEIICHNH
AOTAPHPMIMCCENX YPABHCHAT
Kourpoistas pabora:
"Torapupmuueckan GyHKmA.
Norapudmugeckne ypasienns”
CIIH.}'L'-. ROCHHYC, TAHICHC B KOTAHTCHC
HHCAOROID GpryMEHTA

CI‘[H’}'E. KEII'.‘HI'I}"E, THHTCHC M KOTEAHTTHC
HHCTORG HPF}'TJEI'I'!'H
APKCHHYE, aPKKOCHHYC H APKTAHIeHe
HHCAOROTO APFYMEHTa
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54
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L

88

"9

90

91

9

APKCHHYC, APKKOCHHYC H APKTAHTEHT
HHCIHMBOTO APy MeHT
TpHroHOMETPHYSCKAN OKPYKHOCTE,
ONpEISieHHe TPHIOHOMETPHYCCKHX
(HYHELHIT MHCIOBOrD apryMenTa
TPHIOHOMETPHUCCKAR OKPYRHOCTS,
ONPEASIEHIE TPHIOHOMETPHYCCKHX
PYHELHA SHCI0BOID APryMeNTh
CICHOBHBIE TPHTNOHOMETPHYECKHE
thopmyne

OCHOBHBIC TPHIOHOMETPIHCCKHE
opry e

OcnoBHbIE TPHIHOMCTPHECCENT
(popMybI

OcHoBHBIE TPUMOHOMETPHYECKHE
(popMyIIL

[peobpazosanne TPHIOHOMCTPHYCCKHX
BRIPAKCHHH

"ﬂl‘ﬂﬁpﬁiﬂ BAHHC TPHIOHOMCTPHYCCEHR
BhIPEHCHH

[pechpasonanne TPHIOHOMETPHYESCKHX
BhIp@KCHIH

[MpeobpazoBanne TPHIOHOMCTPHUCCKHX
BhIpA#CHIH

Pemenne TPHTIOHDMCTPHYCCKHXY
VPABHCHIA

Petienie TPHIOHOMETPHYECKHX
VpaBHeHHi
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98

101

102

103

105

106

107

I OX

Pemenne TPHIMHOMETPHYECKHY
VMIBHEHHI

Peinenne TPHIOHOMETPHYECKHX
VpaBHeHHi

Petesne TpuroHoMeTpHyIccKin
VPUABHEH

Petnenne TPHIOHOMETPHYECKHX
YPaBHEHHN

Peiuenne TPHIOHOMETPHYCCKHX
VPaBHCHH

Koutponsnas pabora:
"TPHrOHOMETPHYCCKHE BRIPAKCHHA H
TPHIOHOMETPHYCCKHE YPaBHeHHR"
MocaepopaTenLHOCTH, CNOCODK 1a/1aHIA
nocieaosarensiocteil, Meroa
MATEMATHYECKOH HHITYKLHH
MoOHOTOHHEIE B OTPAHHYCHHLIC
nocretosaTensHocTH. Heropus anamra
DECKONCHHD MATBIX

APHIPMETHHCCKAR ITPOTPECCHA
I'eoMeTpHYSCKAR NPOTPEceHs
bBeckoncuno yOLIBAKIIAS TCOMCTPHNMCCKAS
MpOrPeceis

Cymma bGeckoneqHo yOrBaomeh
FEOMETPHECCKON porpeccun
Tunefnei 0 cnoHenHAILHLE pocT.
Uncao e. Dopayia cOomHMX NPOUEHTOR
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114
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16

117

|18

19

120

121

Jlumeiinsiii W IKCOHEHIHATLHEIR poCT,
Hucno e, Dopmyna CHoiu NpoueHTon

Henoaszosauie nporpeccid s
PELICHHA PERILHEIX 32044 NPHEAAIHOTD
ARpAETEDY

Kowrponsias padoTa:
"TlocneoraTenIBHOCTH K nporpeccun’”
Henpeprishbie GyHKIHH H HX CBOHRCTRA
Touka pazpusa. AcHMIToTE rpadHKos
thyHKHit

CrofcTsa hyHELIHI HENPEPhiBHBIX Hil
OTpeIKe

CroficTea gy KU HenpepLBHRIX Ha
oTpeike

MeTog HHTEPBATOR 108 PEILCHIE
HEPABCHC TR

MeToa HHTCPRANOR JUIS PCUICHHN
HEPARCHCTR

MeTog HHTEPBATIOR T8 PElTeHHg
HEPABEHCTR

Mpusencune cooficTs HCHPCPRBHLIX
(PYHELHIT I8 PEUICHAA 38184
[MpumereHne CBOICTE HENPEPRBHEEX
dryrrumii s peineHHs 3a1a4

[Mepras n pTopas nponIBOIHEE HYHKIHA
Onpegencune, reoMeTPHMCCKRI CMBICT
MPOHABOIHO
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124

125

126
127

| 30
131

132

133

134
135

| 36

Omnpenenenne, PRIHYMECKIH CMBICH
POHIBOAHON

Ypasuenne kacatensnoi K rpauky
(pyHKIHI

Y paBHEHHE KACHTCABHON K rpathuky
vHELHH

Hponasoankie aeMenTapinx Gynkimi
[Mponisoaisie vieMeHTapHBHX fyHKLIR
[pon3BOIHAR CYMMBI, TPOMIBEICHIA,
HACTHOIG W KOMIOSHIHH (YHELH

[poH3IBoaHas CyMMEL, TIPOWIRSICTIHA,
SACTHOID W KOMITOIHIN (hyHELHI

[Mpowisoanas CyMMEL, NPOHIBEACHHN,
YACTHOTO W KOMOOIHINK (PyHELHHA
Kourpoasuas pabora: "Tpowseoaman”
lMosropenne, oGobmenne,
CHCTEMATHIAINA InaNi: "Ypassenns "

[Mosropenne, obobuienne,
cHeTeMmaTHianns smanmit: "Pynxkamnn”

Hrorosas koHponkhan pabora
Hrorosas konTponsnas pabota

Mosropenne, obobuenne,
CHOTEMATH AL SHAHHI

OBHIEE KOJIHMECTBO HACOR 110
NPOIrPAMME

136

10



YHYEBHO-METOJIHYECKOE OBECNEMEHHE OBPAJOBATEJBHOTO NMPOLECCA
OBHIATE ILHBIE ¥YYERHBIE MATEPHAJ LI L'TH YYEHHKA

» Maremanioka: anrebpa i HAYANA MATEMATHYECKOD SHATHIE, reoMeTpid. Aarebpa W HAYALN MATEMATHYECKOID anannsa (8 2 wactax), 10-11
knaccs’ Yacrs 12 Mopakosny AT, Cemenon [1.B.; Yacrs 2: Mopakossm AL, n apyree; noa peaasuueit Mopakomma AL, Obmectso ©
orpanmuenioi oreeterBennocTein « HOL MHEMO3IHMHA®

METOJAHYECKHE MATEPHAJIBI LTA YYHTE.TH
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M.: Muesmosnna, 2010,
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obmeobpazosaTensubix yupesaenui — M. Muemosnna, 2019,
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yupescienni” ~ M. Muesosuna, 2000
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