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MOSICHUTEJILHAS 3AITNCKA

Vuebusii Kypc «Anrebpa W Hadgana MaTeMATHYECKOro aHANM3ay SBIACTCA ofHUM u3 Haumbolee
3HAUMMBIX B IIpOrpamMMe cpefHero obmero 06pa3oBanus, IOCKOMEKY, C 0JIHOM CTOPOHEI, OH OOeCreYrBacT
MHCTPYMEHTATBHYIO 0a3y UL M3yYeHMs BCEX ECTECTBCHHO-HAyTHBIX KypcoB, a C Jpyroi CTOpPOHBL
(hopMEpYeT JTOrHIecKoe U abCTPaKTHOE MBIIIICHHE 00yHaloNUXCs HA yPOBHE, HEOOXOAUMOM ISt OCBOCHUA
uH(pOpPMATHKY, OGINECTBO3HAHWS, MCTOPHH, CIIOBECHOCTH M ApYrHX MUCHHMIUIMH., B paMkax JaHHOrO
yge6HOro Kypca OOydYarOIIMecs OBJIA[CBAIOT YHHBEPCAILHLIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas
(GopMyIHpYET CBOH JOCTHKCHHUS B MaTeMaTH4ecKkoii popme.

VueGHBIH Kypc anreOpbl B Hadal MaTeMaTHYEeCKOro aHami3a 3aKiajipBacT OCHOBY JULL YCIIELIHOTO
OBJIA/ICHHUS 3aKOHAMH (DM3UKH, XMMHH, OHOIOTHH, TIOHAMAHHA OCHOBHBIX TeHIEHIMIT Pa3BUTHA SKOHOMHUKH
i OOLIeCTBEHHOHN JKM3HM, MO3BOJSET OPUEHTHPOBATHCA B COBPEMEHHBIX NU(POBBEIX M KOMIIBIOTEPHBIX
TEXHOJOTHAX, YBEPEHHO MCIIONB30BaTh HX UL NalbHEHIIEro o6pa3oBanus W B OBCEAHEBHOM XKu3HH. B TO
e BpeMs OBJIaJeHHe aGCTPAKTHIME M JIOTHYECKH CTPOrHMH KOHCTPYKIIHAMH anreOpel H MATEMaTHYECKOr0
aHATM3a pa3BUBAET YMEHWE HAXOJWTh 3aKOHOMCPHOCTH, 060CHOBBIBaTh HCTHHHOCTB, JOKAa3bIBATh
YTBEp)KICHHS C IIOMOMIBIO HHIYKIMH H pPAcCyXIarh [ICIyKTHBHO, HCIIONBE30BaTh 0000IIEHHE U
KOHKPETH3aIIHI0, a0CTparupoBaHue 1 aHAIOTHIO, dbopMupYyeT KpeaTHBHOE H KPUTHIECKOE MBIIIUICHHE.

B xojie u3ydeHus: y9eGHOro Kypca «AsreGpa ¥ Hadala MaTeMaTHICCKOro aHamisa» oOyuaronuecs
[IOJTy4alOT HOBBIA ONBIT PeNIeHHs NPHKIANHBIX 33184, CaMOCTOATEIBHOTO MIOCTPOEHHUS MATEMATHYECKHX
Mojenelf peanbHBIX CHTyalui, HHTCPHOPETAlNH IMOTy4CHHBIX peleHui, 3HAKOMATCA C IpPHMEpamMu
MATEMATHYECKHAX 3aKOHOMEPHOCTEl B MPHUpOJE, HayKe M HCKYCCTBE, C BHIAIOMMMHCA MATeMaTHeCKUMH
OTKPHITHAME M HX aBTOPaMH.

VueGHbI Kype 06J1anaeT 3HAIUTENbHBIM BOCITHTATEBHEIM IIOTEHIIHATOM, KOTOPBINA peann3yercs Kak
yepe3 ydeOHBIH Marepual, criocoBeTBYIOIME  (HOPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHH, TaK M HCPE3
cnenuduky ydeOHOHM JHesSTENbHOCTH, Tpebylomell NPOJOJKUTENBHOM — KOHICHTpaluuH BHUMAHHUA,
CAMOCTOSTETLHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 32 [OMyYeHHBIH Pe3y/IbTaT.

B ocHoBe Meromuku oOyueHms anrebpe H HadaiaM MaTeMaTHIECKOro aHamMs3a JICKHT
NeATeNbHOCTHEIM IIPUHIMI 00yJeHHUS.

B crpykType yueGHoro kypca «Anrebpa M Hauana MaTeMaTHEeckoro aHaM3a» BBIICIICHBI
CIIEYIONIHE COAEPIKATEIPHO-METONNICCKHME JIMHUM: «Uucna u BeMUECIeHUS», «DYHKIHH H TpaQuKmy,
«VpaBHeHuss W HepaBeHCTBay, «Haduama MaTeMaTHYeCcKOro aHauu3a, «MHoxecTBa W Jorukay. Bce
OCHOBHBIE COZEPKATENBHO-METOMWYECKUE JIMHMA H3YHaroTCs Ha MPOTSKCHWH JBYX JICT o0yueHus Ha
ypOBHE CpemHero obmero o6pa3oBaHus, €CTECTBEHHO JONOJIHAL NPT Npyra [IOCTENIEHHO HACHIINAsACh
HOBBIMH TeMaMH ¥ paszienaMu. JlaHHbN ydeOHBIH Kype SBIACTCA HHTEIPATHBHBIM, HOCKOJIBKY o0neuHAET
B cebe cofepKaHWe HECKOJBKMX MATeMaTHYeCKHX [IHCLHIUIMH, TaKkkX Kak anrebpa, TPUTOHOMETPHS,
MaTeMaTHUeCKMil aHaqu3, TEOpHs MHOXKECTB, MaTreMaTHdecKasd JIOoruka M JIpyrHc. [To mepe TOro Kak
obydarormiecs OBIIajeBaloT BCE GoJiee MHMPOKHM MATEMATHICCKHM allIapaToM, y HUX TIOC/IEIOBATEIBHO
dopMEpyeTCs W COBEpIIEHCTBYETCS YMEHHE CTPOMTH MATEMATHHECKylo MOZCIR pealbHOM CHTYallHH,
IPUMEHSTh 3HAHHA, IOJYYCHHBIC MPH H3YUEHHH yueGHOTO Kypea, Ijifi PEMIeHHS CaMOCTOATENBHO
chopMyIHPOBAHHOI MaTEMATHYECKO#H 3a1a4H, & 3aTeM HHTEPIPETUPOBATE CBOM OTBET.

CopeprkaTesHO-MeTOIYecKast IMHAs «THCa U BBIMHACICHHA) 3aBEPIIAcT GopMupoBaHHE HABBIKOB
MCIIONB30BAHHAA JEHCTBHTENBHBIX HHCEN, KOoTopoe OBUIO HayaTo Ha YPOBHE OCHOBHOTO obmero
o6pasopanms. Ha ypoBHe cpezHero ofmero obpasoBanms ocoboe BHUMaHME yAensiercss (GOopMHUPOBAHHIO
HAaBBIKOB DAIMOHANBHBIX BBIYMCIICHHH, BKIIOYAIOMHAX B cebs MCIONB30BAHME PA3THYHBIX (OPM 3aMHCH
ypca, yYMEHHE JeNaTh NPUKHIKY, BBITOMHATH NPUOMKEHHBIE BbIMUCIICHHA, OICHUBATE YUCIIOBBIE
BBIp@KEHHMs, pabOTaTh € MATEMaTHYECKMMH KOHCTAHTAMH. 3HakoMble O00yHaIOIUMCA MHOMXKECTBa
HATYpAIGHBIX, HEMBIX, PAMOHANBHEIX H ACHCTBATEIBHBEIX THCEI JOMOMHAOTCS MHOKECTBOM KOMILIEKCHBIX
wicenl. B KakIOM M3 9THX MHOKECTB PAcCMaTPHBAIOTCS CBOWHCTBEHHBIE EMY cennpUUECKUe 3a1auu U
Ollepalliy: JeNeHHe HAUENOo, ONepUpOBAHUE OCTATKAMHM HA MHOXKCCTBE MLEJIBIX THCCIL, ocobble CBOMCTBA
palMOHABHBIX M HPPAlHOHAIBHEIX THCE, apu(MeTHUECKHE OIepalliu, & TakKe W3BJICUCHHE KOPHA
HATYDATLHOM CTENEeHH Ha MHOXXECTBE KOMIUIEKCHBIX YHCeNl. brarojaps MocnenoBaTenbHOMY pAaCIIHPEHHUIO
Kpyra MCHOMb3yeMbIX YHCET H 3HAKOMCTBY C BO3MOXKHOCTSMH MX IPHMEHEHHA JULL PEIICHHA pasIAYIHbIX
3amad GOpPMHPYETCS MPEACTABICHHE O €AMHCTBE MATEMAaTHKH KaK HAyKH U €& POl B IIOCTPOSHHH MOJIeNe
peabHOr0 MUpa, MIIPOKO HCMOJIB3YOTCs 0000IICHHE 1 KOHKPETH3AIIHL.

Jlunus «YpaBHeHHS M HEPABEHCTBA» DEANU3yeTCs HA NPOTSKCHHH BCETO o0ydyeHus Ha ypOBHE
cpenHero obmero 06pa3oBaHus, MOCKOIBKY B KaKIOM pasiene [TporpaMMBl TIPEIYyCMOTPEHO PEIICHHE
COOTBETCTBYIOLIMX 3a1ady. B pesyisrarte ofydaromuecs: OBIANECBAIOT PA3/UYHBEIMH METOJAMH PCINCHHA



PalHOHAIBHBIX, ~ HPPALMOHANBHBIX, II0KA3aTEIBHBIX, JOTaPHQMHYECKHX H  TPHTOHOMETPHUCCKHX
YPaBHEHHH, HEPaBEHCTB 1 CHCTEM, & TAkKe 3a/1a4, COJIePKAIIUX HapaMeTpsl. [10/y eH b YMEHHS MHPOKO
HCIIOJIL3YIOTCS TIPH UCCIENOBAHHY (YHKIMH ¢ MOMOIIBIO IIPOH3BOIHOM, [P PEINEHHH NPHKJIAIHEIX 38/24 1
3a/129 Ha HaXOK/ICHHE HaHOOJBIINX M HAHMEHBIINX 3HaYeHMH QyHKUMHA. JIaHHAS COMEpKATENbHAS JIHHHS
BKJIFOYAET B ce0i Takke (OPMHUpOBAHWE yMEHHH BBITONHATH PAcuETsl MO (OpMyTaMm, NpeoGpa3OBaHHs
PAlHOHATBHEIX, HPPAIMOHANBHBIX M TPHTOHOMETPUYECKAX BEIDAKCHHI, a TAK)Ke BEIPAXKEHHH, COEPIKAIIAX
CTemeHH M sorapudmel. braronaps m3ydenmio anreGpamdeckoro Marepuaia HPOMCXOAUT JajbHeImee
Pa3sBUTHE AITOPUTMHUYECKOTO ¥ abCTPAKTHOrO MBIIUICHHS OOydaromuxcs, (OPMHDPYIOTCS HABBIKH
ACNYKTHBHBIX DacCyXICHHH, pabOTHl C CHMBONBHBIMH (DOpMaMH, IpPeiCTABICHHS 3aKOHOMEpPHOCTEH W
3aBUCHMOCTEH B BHJIC PaBCHCTB W HepaBeHCTB. Ajrefpa mpeiaraer 3h(deKTHBHEIE HHCTPYMEHTHI [IJis
PCLICHHS MIPAaKTHYECKUX M €CTECTBEHHO-HAYIHBIX 3a71a4, HATISLIHO JAEMOHCTPUPYET CBOH BO3MOXKHOCTH KaK
A3bIKA HAYKH.

Conepixarenbro-MeTonuyeckas JuHus «DYyHKIMH M rpadUKE» TecHO HEpEIIETacTCsd C APYTHMH
THHUSMH  y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO CMBICITE 3amaéT MociIe0BATeIBHOCTE M3yUYeHUs
marepuana. M3ydenue cTeneHHOl, ImoKasaTenbHOM, JorapuhMHIecKkoil u TPHIOHOMETPHYECKHX (DYHKI[HIA,
HX CBOWCTB W rpadmKoB, ucros3oBanne QYHKIHE 11 pElIeHHs 3a1a9 U3 IPYTHX y4eOHBIX TPEIMETOB H
PealbHOH JKHM3HH TECHO CBS38HO KaK ¢ MareMaTHHYeCKHM AHAIM30M, TAaK M C pelleHHeM yYpaBHEeHHH u
nepasencts. Ilpu sTom Gonbimoe BHMMaHWE ynenseTcss GOPMHPOBAHMIO YMEHHS BBIDAYKATh bopmynamu
3ABHCHMOCTH MKy PasIHYHEIMU BETHUHHAMH, HCCIIEI0BATE IIOTyYeHHbIe (YHKIMH, CTPOMTH HX rpaduKi.
Marepuan 5Tol comepkarelbHOH JIMHMM HaleleH Ha Pa3sBUTHC YMCHHM M HAaBBLIKOB, ITO3BOJIAIOIIHX
BRIPAXATH 3aBHCHMOCTH MEXIY BEIMYMHAMH B pa3inu4Hod QopMe: aHamuTHYeckoif, rpadudeckoil u
coBecHOH. Ero msydeHwe cmocoOCTBYeT pa3sBHTHIO ITOPHTMHYECKOTO MBIIUIEHHS, CHOCOOHOCTH K
0006MmEennto 1 KOHKPETH3ALNH, HCIIOIb30BAHMIO aHAIOTHIA.

Conepxarensaas muaEs «Havana MareMaTH4eCKOro aHAIH3ay T03BOJISET CYIIECTBEHHO PACIIHPHTE
Kpyr KaK MaTeMaTH4eCKHX, TaK W NPHKIAQHBIX 3a/ad4, JOCTYNHBIX OOydaromumcs, TaKk KaKk y HHAX
TOSBIIETCA BOSMOXHOCTh CTPOATh IpadMKH CIOKHBIX (YHKIMH, ONpeneNsTh WX HauGONBIIHE U
HAHMCHBIIINE 3HAYCHHUA, BBIMHCIATE IUIOMAAK QUIYD ¥ OOBEMBI TeJ, HAXOMUTH CKOPOCTH M YCKOPECHHS
npoueccos. JlanHas cojepiKaTebHas JTHHAS OTKPEIBAST HOBBIE BO3MOKHOCTH MOCTPOCHHS MATEMATHICCKHX
MOJEJIeH pealbHBIX CHTYallHH, [O3BOMSET HAXOAMTH HAMIyYllee PEIIeHHE B NPHKIAJHBIX, B TOM HHCIE
COMHMATRHO-IKOHOMHUYECKHX, 3a/avaX. 3HAKOMCTBO C OCHOBAMH MAaTEMATHYECKOr0 aHANM3a CHOCOGCTBYET
Pa3sBHTHIO aGCTPaKTHOTO, (HOPMATBHO-IOrHYECKOr0 W KPEaTHBHOTO MEIIICHHS, (OPMHUPOBAHHIO YMEHMI
Paco3HaBaTh NPOSBICHHUA 3aKOHOB MaTeMAaTHKH B HayKe, TEXHHKE M HCKyccrBe., OOyHaroIuecs y3HaOT 0
BRITAIOIIHXCS pe3y/bTaTax, OMy4eHHBIX B X0/I PA3BUTHS MaTEMaTHKH KaK HayKH, ¥ 06 HX aBTOpax.

ConepxatensHo-MeTomudeckas IMHUS «MHOKECTBA H JIOTHKA» BKITIOUAET B CeBS 3JIeMEHTEI TEOPHH
MHOXXECTB M MaTEMaTHYeCKOH JIOTHKH. TeOopeTHKo-MHOXECTBEHHBIC NpeACTAaBICHHS IIPOHU3BIBAIOT BECh
Kype MIKOTbHONH MATEMATHKH ¥ IPeIaraloT Haubolee YHHBEPCAIBHBIH A3bIK, 06BETHHSIOMHH BCE pasiebl
MaTeMaTUKH U ¢€ NPHIOKCHHH, OHH CBA3BIBAIOT Pa3HbIe MATEMATHYECKHUE JUCIIAILTHHET K HX TIPHJIOKEHHS B
exunoe nernoe. IToaTomy BaxHO 1aTh BOIMOKHOCT 00yJaoMeMycs MOHHMATh TeOPETHKO-MHOYKECTBEHHBIH
SI3BIK COBPEMEHHOH MaTeMaTHKH H HCIIONB30BATH €r0 LA BEIPAXECHHMSA CBOMX MEICHEH. JIPYrUM BayKHBIM
NpU3HAKOM MAaTEMaTHKH KaK HayKH CI€IyeT IpPH3HATh CBOMCTBEHHYIO €if CTporocts 0GOCHOBaHHI H
CIICIOBAHHE ONpPENENEHHBIM IMpPaBHIaM IOCTPOEHHS JIOKA3aTeNbCTB. 3HAKOMCTBO C DJIEMEHTAMH
MaTEeMaTHYeCKOH JIOTHKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOrO MBIIUIEHHS 00y4aromuXes, MO3BONISIET HM
CTPOHUTE CBOH PAcCyKACHHA Ha OCHOBE JIOTHYECKUX MpaBHJl, YOPMHPYET HABBIKH KPHTHYECKOTO MBIIUIEHHAS,

B yueGHomM Kypce «AnreGpa ¥ Havana MaTEMaTHYECKOTO AHAIH3A» IIPUCYTCTBYIOT OCHOBEI
MaTeMaTHYECKOr0 MOIENHPOBAHMA, KOTOPHIE IPU3BaHBl CHOCOGCTBOBATE (DOPMHPOBAHHIO HABBIKOB
MOCTPOCHMSI MOJIeNIeH pealbHbIX CHTYalN, HCCIEAOBAHMA 3THX MOJIENEH ¢ TOMOIIBIO anmnapara anreOpsl B
MaTCMaTHYeCKOTO aHajlu3a, HWHTEPIPETAlld IIOJYYeHHBIX pPE3YJIbTaTOB. Takue 3amaHus BIUIETEHB B
KedK/IbIid U3 pas/IesioB MPOrpaMMBL, IIOCKOJIBKY BECh MaTepHal y4eGHOro Kypca MMPOKO HCTIONb3yeTcs UL
PCIICHHS MPUKIAMHBIX 3a1ad. IIpH pemenuu peaqsHBIX HMPaKTHYECKHX 3a1a4 OOYHalOIIHEcs pa3BHBAIOT
HAOIOAATEIbHOCTE, YMEHHE HAaXOJHTh 3aKOHOMEPHOCTH, a0CTParHpoBaThCS, HCIIONH30BATE aHAJIOTHIO,
0000mars ¥ KOHKPETH3MPOBaTh MpoGIeMy. JleSTeNbHOCTs MO (DOPMHPOBAHHIO HABBIKOB pemeHus
NPHKIIANHBIX 331129 OPTaHU3yeTcs B Ipollecce M3ydeHHs BCeX TeM ydeGHOro kypea «Asrebpa W Hadama
MaTeMaTHYeCKOTO aHaAJIU3a.

Ha usyuenwme yueGHoro kypca «AnreGpa 1 Hauajia MaTeMaTHYECKOrO aHAIM3ay OTBOIMTCS 272 daca:
B 10 xnacce — 136 wacos (4 waca B Heneino), B 11 kiacce — 136 wacop (4 waca B HEJIeJIO).



COJIEP’KAHUE OBYUEHMA

10 KJIACC

Yuc/ia H BIMHC/ICHAS

Panmonaneabie  uncia. OOBIKHOBEHHBIE M [CCATHHUHBIC apobu, TPOIEHTH, OEeCKOHEUHBIC
nepuonmyeckue Jpobu. Ilpumenenue mpobeifl ¥ TPONUEHTOB JUIA PEIICHHS NPUKIA/HBIX 3gja4 M3
pasIUYHbIX OTpacien 3HAHUHN U peabHOM KH3HH.

JleficTBUTENbHEIE YHCIA, PanuonaIbHbIe # HPPAUHOHATBHBIC HACIIA. ApudmMeTHIECKHE ONCpalHy C
NeHCTBUTEIEHBIMA  YHCIIAMH. Mojtysb [JeHCTBUTENBHOTO HHCIA H €ro cpoiicta. [IpubmxEHHBIC
BEIYMCIIEHHUS, [IPABHIA OKPYTICHHA, IPUKKI/KA U OLICHKa pe3ybTatd BLIYMCIICHHH.

Cremens ¢ UeqsM mokasatesneM. bunoM Hetotona. Kcnonssosanue noxxoamed GopMbl 3amUCcH
JeHCTBUTELHBIX YHCE ISl PEIICHHS IIPAKTHICCKUX 33121 1 Ipe/CTaRJIEHHUS TAHHBIX.

ApudmerraecKuil KOpeHb HaTYpaNbHON CTETIEHH | €0 CBOHCTBA.

CTeneHb C PAIMOHATHHBIM IIOKA3aTeNeM H e€ CBOMCTBA, CTENCHD C neficTBUTEILHBIM OKa3aTeIeM.

Jlorapudm aucna, CeoficTsa norapupma. JleCATHYHEIE H HATYpAIbHEIE JIOTapu(MBL.

CuHyC, KOCUHYC, TAHTE€HC, KOTAHTCHC YHCIOBOr0 apryMeHTa. ApKCHHYC, aDKKOCHHYC H apPKTaHICHC
YHCJI0BOTO apryMEHTa.

YpaBHeHHs H HEPABEHCTBA

ToxIecTBa M TOXICCTBEHHBIE NMPeoOpasoBaHus. YPABHEHHUC, KOPCHb yPABHCHHA. PaBHOCHIIBEHEIE
ypaBHEHHS H yPaBHEHUS-CIIEICTBHA. HepaBeHCTBO, pENIEHAE HEPABEHCTBA.

OCHOBHBIE METOAbl PEINEHHs LENBIX M JpOOHO-palMOHAIBHBIX ypaBHEHHH ¥ HEPaBEHCTB.
MHOTOWIEHE! OT OIHOI TepeMeHHON. J{elleHne MHOTOWICHA Ha MHOTOHICH € OCTATKOM. Teopema besy.
MEHOTOWIEHE! ¢ nesME KodbduuuenTamu. Teopema Buera.

[Ipeo6pa3oBaHusl THCIOBBIX BHIPAKEHHH, COACPIKAILIMX CTCICHH H KOPHH.

WppanuosaisHbie ypapaeHus. OCHOBHBIC METO/IBI PEIICHHA MpPAIHOHATBHBIX YPABHEHHH.

[ToxasaTensHble ypaBHeHHsS. OCHOBHBEIE METOBI PEIICHHS TIOKA3aTEILHEIX ypaBHEHUH.

IIpeo6pa3oBaHHe BRIPOKEHHI, CONCPIKALIHIX norapu@Msl.

Jlorapudmudeckue ypapaenus. OCHOBHBIE METO/IBI PEIICHHA norapu(MUUECKHX ypaBHEHHH.

OCHOBHBIE TPUrOHOMETPHYECKHE HOPMYIIEL. [Ipeo6pasoBaHne TPUIOHOMETPUUECKHUX BBIPAKECHHUH.
PemreHne TPHTOHOMETPHIECKUX YPaBHeHUH.

Pelmenue cucTeM JTMHEHHBIX ypaBHEHH. MaTpuiia cucTeMbl THHEHHBIX ypasHeHHH. OnpeieaHTenh
MATPHIBI 2X2, €r0 TEOMETPHYCCKHH CMBICT H CBOMCTBA, BHIUMCJIEHHE €ro 3HAYCHHMA, IPUMCHCHHC
olpejienuTesis U PEIeHns CHCTEMBbl TMHEHHBIX ypaBHeHH}. Permenue MPUKIafHBIX 32124 C TTOMOMIBIO
cHCTeMbl JHMHEHHBIX ypasHenuit, MccienmoBanue [IOCTPOEHHOH MOJENH C IOMOMIBIO Marpull H
onpeJieTHTeNeH.

T[TocTpOeHHE MaTEMATHIECKHX MOAENCH peanpHON CHTYalMH C IOMOIIBIO ypaBHEHU M HEPaBCHCTB.
[IprMeHeHNe ypaBHEHHMI M HEPaBeHCTB K PEINCHUIO MaTeMAaTHICCKHX 3amad ¥ 3a7ad M3 PasIHYHBIX
o6acTell HayKH ¥ pealbHOM JKA3HH.

Oynxupn 1 rpapurH

Oyskmus, cnocolbbl 3amapus QyHKuuH. B3auMHO obparhsie QyHKIHH. KoMnosuimsa GyHKIHH.
['paduk GyHKIHA. DNeMeHTapHbIE NPeo0pa30BaHis rpaduKoB QYHKIHHA.

O6nacTh OHpeIeNeHHs M MHOJKECTBO 3HAUCHHH dysxupn. Hyma dymxuun.  IIpomexyTku
sHakomocTosHcTBa, USTHele M HeuéTHele GyEknun. Ilepmoamueckue dyaxun.  [IpoMexyTKH
MOHOTOHHOCTH (yHKIUH. MakCHMyMBI B MHHHMYMBI dbyrxuuu. HanGonpiuee ¥ HaHMEHBIICE 3HAYCHUA
(GyHKIUH HA IPOMEXKYTKE.

JIumeiinas, KBagpaTH9Hasi ¥ APOOHO-TMHEHHAS yHKIEE. DNEMEHTapHOe HCCIEN0BAHUEC H
MOCTPOSHHE UX rPadUKOB.

CrenenHas GYHKIUS C HATYPAIbHBIM M IIEJIBIM [10KA3aTCIEM. Eé cpoitctea 1 rpadux. CBoiCTBa U
rpadHK KOpHSA N-0# CTENEHH KaK QyHKIMHE 00paTHOH CTENEHH ¢ HATyPAIbHbIM II0Ka3aTeIIEM.



IToxasarensHas 1 sorapudmudeckas GyHKIMH, HX CBOHCTBA U rpaduxu. Menonk3osanne rpaduxos
(byHKumi 118 peleHns ypaBHEHHH.

Tpuronomerprdeckas OKPYXHOCTh, ONpECNCHHE TPHTOHOMETPHUECKHX (YHKIMA YHCIOBOTO
apryMeHTa.

DYHKIHMOHATBHBIE 3aBUCHMOCTH B pEANbHBIX MpoIeccaX H SBIEHHSX. | paguky peanbHBIX
3aBHCAMOCTEH.

Hauvana matemaTH4eckoro anaansa

IlocnefoBarenbHOCTH, CIOCOOBI  3ajaHuMsl  IOC/IEOBATENBHOCTEH. METO MaTeMATHYECKOL
HHIAYKIHH. MOHOTOHHBIE M  OTpaHWYeHHBIE IIOCNEAOBATEIHHOCTH. Vicropuss  BOSHMKHOBEHHS
MaTeMaTHIECKOIo aHaIn3a KaK aHaIu3a OECKOHEYHO MaJIbIX.

ApubmMmeTHyecKas M TeOMETPHYECKAas IIPOIPECCHH. BecKoHeuHo yObIBaroIass reoMeTpHyecKas
nporpeccust. Cymma GeckoHeuHO yOBIBAarOmEH reoMeTpHYecKoil nporpeccud, JluHeHHBIN w
SKCTIOHEHIMANBHEIH pocT. Hucno €. PopMyna CIOKHBIX IPONEHTOB. MCHOMB30BaHME IPOIPECCHH ITIsI
PEIIEHUS PeaIbHBIX 3a]a9 MPUKJIaIHOT0 XapakTepa.

HenpepeiBuble (Qynkuumm u uXx cBodctBa. TOYKM paspbiBa. ACHMIITOTEI rpaduKoB (GyHKIHIH,
Cpoiicta (yHKIHMI HeNpephIBHBIX HA OTpe3ke. Merox HHTEPBANlOB I DEINEHHUs HEPaBEHCTB.
IIpamMenenne cBOHCTB HEMPEPHIBHBIX (YHKIMIA IS PEIICHAS 3a/1a4.

[lepsast u BTOpas mpousBonHsle Gynkmum. OnpeneneHue, TEOMETPHYCCKHH U (H3MUECKHIA CMBICI
IPOU3BOAHOM. Y paBHEHHE KacaTeIbHOM K rpahuKy (yHKIUH.

IIponssonusie sneMeHTapHEIX (ynxumit. [IpomsBomHas cyMMbl, NPOM3BENECHHUA, YacTHOIO M
KOMITO3HIIUH QYHKIUH,

MHozkecTBA H JIOTHKA

MHoOXeCTBO, oOnepanWu Hax MHOKECTBAMH H HMX CBOMCTBA. Huarpammer  Ditnepa—Benna.
[IpuMeneHne TeOPETHKO-MHOKECTBEHHOIO AlllapaTa /Ui OMHCAHHS PeabHBIX [IPOLECCOB | SBIICHUH, TIpH
PEIIeHHH 3a/1a4 U3 IPYTUX Y4eOHBIX [IPEIMETOB.

Ompenenenne, Teopema, CBOMCTBO MaTeMaTHYeCKOTO OOBEKTA, CIEICTBHE, JI0Ka3aTeNbCTRO,
PaBHOCHIILHBIC YPaBHEHHS.

11 KJIACC

Yucoia 1 BbIYHCIEHHS

Harypanenbie u neneie wucna. IIpuMeHeHHe NPH3HAKOB ASTHMOCTH LENbIX GHCEN, HAMGOTBIIM
obmmii nemutens (nanee — HOJ) u HanMernsmee obimee xpatHoe (xanee — HOK), 0CTaTKOB 110 MOy,
arroputMa EBKizia i permeHns 3a1a4 B LeIbIX dHCIIax.

Komriekcubie wicna. Anrebpamdeckass ¥ TPHTOHOMETpHYECKas (DOPMEI 3aIHCH KOMIUIEKCHOTO
qucnaa. ApHGMETHYECKHE ONEPalii ¢ KOMIUICKCHBIMH 4YHCamMy. M306pakeHne KOMIUIEKCHBIX 9HCe] Ha
KOOpPAMHATHOH IUIockocTH. @opmyna MyaBpa. KopHM n-oif cremeHM M3 KOMIUIEKCHOTO YHCIA.
IIprMenenue KOMIUIEKCHBIX YHCEN /UL PELIeHHs (PH3MIECKHMX H TEOMETPHISCKHX 3a/(ad.

YpaBHeHHS H HEPABeHCTBA

CucremMa W COBOKYIHOCTh YpaBHEHHI M HEpaBEeHCTB. PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBEI-
cresicTBHs. PaBHOCHIIBHEBIE HEpaBEHCTBA.

Ot6op KOpHEH TPHIOHOMETPHYECKHX YPABHECHHI C IOMOIIBIO TPUTOHOMETPHUECKOH OKPYXXHOCTH.
Pemmenne TpHrOHOMETPHYECKHX HEPABEHCTB.

OcHOBHBIE METO/IEI PeIEHH TOKA3aTEBHBIX | JIOTapH(PMHYECKHX HEPABEHCTB.

OcHOBHEIE METO/IBI PeIIeHHS HPPALUAOHATBLHEIX HEPABEHCTB.

OcHOBHEIE METO/IBI DPEIIGHHS CHCTEM H COBOKYIHOCTEH palMOHANBHBIX, HPpPAllHOHAIBHBIX,
MOKa3aTeNIbHbIX U JOrapu(pMUYECKHX YPaBHEHHIA.

YpaBHEHHs, HEPABEHCTBA M CHCTEMBI C ITAPAMETPAMH.

IlpiMeHeHHe ypaBHEHHH, CHCTEM H HEpaBeHCTB K PEIIEHHIO MaTeMaTHYeCKHX 3ajad ¥ 3a1ad H3
Pa3IMYHBIX 00/1aCTeH HayKH H pealbHOM JKU3HH, HHTEPIIPETALMS TOIyYeHHBIX PE3YIILTATOB.

DOYyHKUHH ¥ rpadpurn



I'paduk KOMIIO3HIIHA ynkmuit. 'eoMeTpHHIECKHE oOpassl ypaBHEHHWH M HEPaBeHCTB HA
KOOPIMHATHOH IIOCKOCTH.

TpuUroHOMETPUIECCKHE (yHKIHH, X CBOHCTBA U rpaduKH.

['paduaeckue METO/B! PEIIECHHS ypaBHEeHH# W HEPABEHCTB. I'padugeckue METO/BI PEIIeHus 33734 ¢
mapamMeTpamMH.

Ucrmonp3osanue rpadukoB (yHKIME LT HCCIENOBAHHA MPOLECCOB H 3aBHCUMOCTEH, KOTOpPEIe
BO3HHKAIOT IIPH PEINEHMH 3a1ad U3 APYTHX y4eOHBIX IIPEIMETOB U PeabHOM KA3HH.

Hauana MaTeMaTHYeCKOr0 aHAJIH3A

[TpumeneHue IPOM3BOHOM K HCCICA0BAHHIO ¢GyHknpd Ha MOHOTOHHOCTH H 3KCTPEMYMBL.
HaxoyK/IeHHe HagOOobIIero ¥ HaHMEeHbIIEro 3HaUeHHH HelpephIBHON (yHKIMH HA OTPE3KE.

[IpEMeHeHre [POM3BOIHON UL HAXOMACHIT HAHITYHIIETO pelneHns B MPHKIAIHBIX 3a1adax, A
OIpeIeNIeHrs: CKOPOCTH M yCKOPEHHs porecea, 3a1aHHoro dopmyitoif uim rpaguroM.

IlepBooGpasHas, OCHOBHOE CBOMCTBO nepBoo6pasHbIX. IlepBooOpasHble JMEMEHTAPHBIX byHKIHA.
[IpaBuna HAXOKIACHHSA IEPBOOOPA3HBIX.

Unrerpan. [eoMeTpUHECKHi CMBICT HHTETpaia. Brruncnenue onpeaenéHHOro HHTErpaia 1o
dopmyne Herorona-JleibOnuma.

[IpuMeHeHHe HHTErpaia Ul HaXOKICHU mromanei mwiockux Guryp u 00B5EMOB reOMETPUYECKUX
Tel.

TIpumeps! pemenni MupdepeHImarbHbIX ypaBHeHHH. MaTeMaTHIeCKoe MOZICTTHPOBAHNE PealbHbIX
IPOTIECCOB € OMOMIBIO T (epeHIHATEHBIX ypaBHEHHH.



[VNIAHWUPYEMBIE PE3VJIbTATBI OCBOEHH YUEBHOI'O KYPCA «AJITEBPA Y HAUAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YT JIVBJIEHHBIM YPOBEHE) HA YPOBHE CPEJTHEI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VJIBTATHI

1) rpaxaaHCKOro BOCIIHTAHHS:

chopMHPOBAHHOCTE I'PAXKIAHCKON MO3UIAK 00YYaIOIIerocs KaKk akTHBHOTO M OTBETCTBEHHOIO WICHA
poccuiickoro obImecTBa, MpeACTABICHHE O MATEMAaTHYECKHX OCHOBAX (yHKIIMOHUPOBAHKS Pa3IHIHBIX
CTPYKTYP, SBJICHHH, MPONENyp TIPaXTaHCKOro oOmecTBa (BHIOOPEL, ONPOCHI H JpPyroe), YMEHHE
B3aHMO/CHCTBOBATE C COLMAIBHEIMA HHCTHTYTaMH B COOTBETCTBHM C UX (YHKIIHAMU U Ha3HAYEHHUEM;

2) 1aTPHOTHYECKOr0 BOCIIHUTAHHSA:

C(OPMHPOBAHHOCTE POCCHHUCKOM TpakIaHCKOH HIEHTHYHOCTH, YBOKEHHA K MPOUUIOMY U
HACTOAIIEMY POCCHHCKOH MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTHKCHHSAM POCCHHCKHX MATEMATHKOB
H POCCHHCKOH MaTeMaTH4eCKOH IIKOJIEL, UCIIOIb30BAHUE STHX MOCTHKEHHUI B JIpPYTUX HAyKaX, TEXHOJOTHIX,
cepax S5KOHOMHUKH;

3) XyX0BHO-HPABCTBEHHOI0 BOCITHTAHHS:

OCO3HAHHE JYXOBHLIX LEHHOCTCH pPOCCHHCKOTO Hapoja, CHOPMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHJ, STHYCCKOrO MOBEHACHHMS, CBA3AHHOTO C MPAKTHYECKHM NPHMEHEHHEM JOCTHKeHHH HAyKH W
ACATENBHOCTRIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIA/A B IOCTPOEHUE YCTOHYHBOrO Gy AyINero;

4) 3cTETHYeCKOr0 BOCIIHTAHHUS:

SCTETHIECKOE OTHOLICHHE K MHPY, BKIIOYas 5CTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0OHEKTOB,
3ala4, PEIICHHH, PacCyXIEHHH, BOCIPHUMYHBOCTE K MAaTEMATHUECKAM acleKTaM Pa3sIMYHBIX BHIOB
HCKYCCTBA;

5) ¢pu3nveckoro BocnuTAHNA:

COPMHPOBAHHOCTH YMEHHSA NPHMEHATh MATEMATHYECKUE 3HAHHUS B HHTEpecax 3J0pOBOTO H
OesomacHoro o6pa3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEGMY 3/I0POBBI0 (3I0pOBOE IIHTAHHE,
cOa/laHCHPOBAHHBIN PEXHM 3aHATHH ¥ OTHBIXA, perynspHas (u3ndyeckas aKTHBHOCTB), (H3HYECKOe
COBEPIICHCTBOBAHME IIPH 3aHATHAX CIIOPTHBHO-03/I0POBUTEIILHOM AEATETbHOCTHIO;

6) Tpy10BOro BOCIIHTAHHASN:

FOTOBHOCTe K TpyLy, OCO3HAHHME IECHHOCTH TPYAO/MIOOMA, HHTEpEC K pasiM4HbIM cdepam
PO ECCHOHABHON €S TENbHOCTH, CBA3aHHBIM C MATEMATHKOH U ed NPUIIOKEHUSMH, YMEHHE COBEpIIATEH
OCO3HaHHBIH BEIOOp Oyaymiel npodeccuu H peanu30BBBATE COOCTBEHHEIE KU3HEHHBIE [IIAHEL, TOTOBHOCTB
M CIOCOGHOCTH K MaTEMaTHYeCKOMY 06pa3OBaHHIO M CaMOOODA30BaHMIO HA MPOTSDKEHUH BCEH JKHU3HH,
T'OTOBHOCTB K aKTHBHOMY y9aCTHIO B PEINICHHH IIPAKTHYECKUX 3a/1a9 MaTeMaTHYeCKO! HallpaBIeHHOCTH;

7) 3K0JI0rH9eCKOro BOCIIHTAHMS:

ChOPMHPOBAHHOCTD IKONOTHYECKOH KyNbTYpHl, IIOHHMAHHE BIIMSHAS COMHATBHO-3KOHOMHUECKHX
[IPOIECCOB Ha COCTOSHHE IPHPOAHOW M COLMANBHOW Cpelbl, OCO3HAaHWE TITIOBAIBLHOIO XapakTtepa
3KOJIOTHYECKHX NpobiieM, OPHEHTAIHS HAa IPUMEHEHHE MAaTeMaTHYECKHAX 3HAHMH VIS peIIeHns 3a7ay B
obmacTu OKpykaromeil cpebl, IIAHUPOBAHUE IIOCTYIKOB ¥ OLEHKH HX BO3MOKHBIX IOCTIENACTBHH I
OKPYIKAIOLIEH CPEe/IbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

cOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HayKH H
00IIECTBEHHON IMPaKTHKH, IOHHMAHHE MATeMaTHYecKo HAyKH Kak chephbl YelnoBEYecKol JesTeTbHOCTH,
STamoB €& pa3sBUTHS W 3HAYMMOCTH JUIS PA3BUTHS LUBUIM3AIMH, OBIAJCHHE S3BIKOM MATEMATHKH o
MaTeMaTHIecKod KyIbTypoi Kak CpeJCTBOM ITO3HAHHS MHpa, TOTOBHOCTH OCYINECTBIISTH MPOEKTHYIO H
HCCJIENI0BATENIBCKYIO NEATENbHOCTE HHAUBHIYAIBHO H B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHI
ITosnaBaTenbHBbIE yHHBepCABHBIE YIeOHbIE JeCTBHS
Ba3oBele Jorudeckue aeiicTBus:



BBIABNATh M XApaKTEPH30BaTh CYIICCTBEHHDIC MPH3HAKH MaTeMaTHIeCKuX OOBEKTOB, MOHSTHH,
OTHOIIEHUH MeXITy TOHATHAMH, GOpPMYIMPOBaTH OMPE/ICICHIS MOHSITHH, YCTAHABIUBATH CYIIECTBEHHBIH
IIpHU3HAK KIacCHUKALIMH, OCHOBAHHS JUTS 060OIEeHHs 1 CPABHEHHS, KPUTEPUH [IPOBOJIUMOrO aHAIA3a,

BOCIIPUHHUMATH, (POPMYTHPOBATH H 1peo6pa3OBBIBATE CYXKACHAS: YTBEPIUTCIBHBIC 1 OTpHLATEILHEIE,
eIMHAYHBIE, YaCTHBIE U 00IIHe, YCIOBHbIC,

BLISBISTL MATEMATHYECKHe 3aKOHOMEPHOCTH, B3AMMOCB3M M NPOTHUBOPEUMS B dakTax, NaHHBIX,
HAGIIOIEHHSAX B YTBEPYKACHASX, TIPpe/UIararh KpHTEPHH /UL BHUIBICHHA 3aKOHOMEPHOCTEH M MPOTHBOPEYHH;

JIe1aTh BBIBOJIBI C HCTIO/Ib30BAHMEM 3aKOHOB JIOTUKH, NEIYKTHBHBIX 1 WHIyKTUBHBIX YMO3aKIIOYEHH I,
YMO3aKTFOYEHHUH 110 aHAJIOTAH;

NPOBOIMTE CAMOCTOATENHHO JOKA3aTENbCTBA MATEMATHHECKUX yTBEepIKIEHUH (TpsiMbie ¥ OT
IPOTMBHOTO), BBICTPAMBATH APTYMEHTALMIO, MPHBOIHTE pEMepsl M KOHTPIPHMEpPBI, OOOCHOBBIBATH
cobcTBeHHBIE CYKIEHHS W BEIBOJIBL,

BEIOHpaTh criocod permenus yueOHOH 337189 (cpaBHHMBATh HECKOJIBKO BAPHAHTOB PEIICHHA, BBIOHpATh
Hamboee OAXOIAMUHN ¢ YUETOM CaMOCTOATENbHO BRIICICHHBIX KPHTCPHEB).

Ba3oBble HCCHEI0BATEIbCKHE AeHCTBHA:

HCIIONB30BaTh BOIPOCHI KAK HCCIIENOBATEIbCKHI HHCTPYMCHT TIO3HAHNA, dopMyTHpPOBATh BOIIPOCHI,
(HUKCHDYIOIIME IIPOTHBOPEHUrE, 1podieMy, yCTaHABIUBATE MCKOMOE H naHHOE, (HOpMHUPOBATH IMIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIHIO, MHEHHE;

[IPOBOIUTE CAMOCTOATEIRHO CIUTAHMPOBAHHELA OSKCIIEPMMEHT, HCCNIe[IOBAHME MO YCTAHOBJICHHMIO
ocobeHHOCTEH MaTeMaTHUecKoro 00BeKTa, SBICHHS, MNPONECcca, BBIABICHHIO 3aBUCHMOCTEH MEXTY
00BexTaMu, SIBJICHUAMH, IIPOIECCaMH;

CAMOCTOATENBHO  (pOpMy/HpOBaTh 00OOIMEHHs M BBIBOZBL IO  pe3yibTaTaM NIPOBEIEHHOTO
HaGmONeHus, WCCIeI0BAHMS, ONEHMBATE [OCTOBEPHOCTH TOMYHCHHBIX pe3y/IbTaToB, BBIBOJOB H
0000menmit;

IIPOTHO3MPOBATh BO3MOXHOE Da3BUTHE IpoIecca, a TakKe BBIIBHTATE IIPEAIONIOKEHHS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHAX.

Pa6oTa ¢ uHdopmanueii:

BEITBIATH AeHIHTE HHGOPMALMH, TAHHBIX, HEOOXOMMMBIX [Id OTBETA HA BOIPOC M JUIS PeIICHUA
3a1a4Mn;

BHIGHPATh MHGOPMALMIO H3 MCTOYHHMKOB PAsMYHBIX THIIOB, aHATH3UPOBATD, CHCTEMATH3UPOBATE U
HHTEPIPETAPOBATH HH(YOPMALHIO PAa3IMYHBIX BU/IOB H b opM 1peacTaBICHUA;

CTPYKTYpHpPOBaTh HH(OpMAIHIO, MPEACTABILITE eé B pasnmuHBX (opmax, HIUIIOCTPUPOBATH
rpadUIecKH;

OLIEHMBATh HAAEKHOCT HHGOPMAIMH 10 CaMOCTOSTENBEHO chopMyTUPOBAHHBIM KPHTEPHAM.

KoMMyHHKATHBHbIE YHHBEpCAIbHbIE yaeOHbIe 1eiCTBHs

Ob6menne:

BOCTIpHHEMATB U (POPMYTHPOBATH CYKIEHHS B COOTBETCTBUM C yCIOBHAMH H emsMy o0ImeHus, SICHO,
TOYHO, TPAMOTHO BBIP@XAaTh CBOK) TOYKY 3PEHHSA B yCTHBIX H IMHCHMEHHBIX TEKCTAaX, AaBaTh MOICHEHU I10
XOJIy PElLIeHHUS 3a/1a9u, KOMMEHTHPOBATE TOJTy4eHHBIHA pe3yIbTar;

B Xoze obCyIeHus 3aJaBaTb BOIPOCHI IO CYLICCTBY obcykaemoil TeMbl, TTPOGIEMBI, pelacMon
3a71auM, BHICKA3bIBATH HJIEH, HAllEIEHHBIC HA TIOUCK PEIIEHUs, CONOCTABIATh CBOU CYACHHA C CYKICHHAMH
IPYTHX YHYaCTHHKOB JHaiora, oOHapykuBaTh pasiMiHe M CXOICTBO TO3MIMH, B KOppeKTHO# (opme
dbopMyIHpOBaTh PAa3HOIIIACHS, CBOM BO3PAKECHU;

IPEJCTABNATH  PEe3yIbTaTel  PEMICHHMs 337249,  OKCICPHMCHTA, HCCNIEIOBaHUs,  IIPOEKTa,
CAMOCTOSTENBHO BHIOMpaTh (opMar BHICTYIIEHMS € Y4ETOM 3a7ad Mpe3CHTalluH H ocobeHHOCTEH
ayIUTOPHH.

Pery IaTHBHbIE YHHBEPCAIbHbIE yaeOHbIE aelicTBUSA

CaMoopranu3anus:

COCTABJIATH TUIAH, AITOPHTM pEIICHHs 3aJauM, BHIOHPATh crocod permeHus ¢ y4€ToM HMEIOMMXCH
pecypcoB W COOGCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTh H KOPPEKTHPOBATh BAPHAHTHI PEIIEHUH C
y4éTOM HOBOH HH(OPMAIHH.

CaMOKOHTPO.Jb, SMOLIHOHAIbHbIH HHTELIEKT:



BIIaJieTh HABBIKAMH II03HABATENLHOM pe(IeKCHH KaK OCO3HAHHS COBEPIIAEMBIX [IeHCTBHH H
MBICIIHTEJIBHBIX IPOLECCOB, X PE3yNBTATOB, BIAJIeTh CII0CO0AMH CaMONPOBEPKH, CAMOKOHTPONIA TIpoIecca
H pe3yJbTaTa peIleHHA MaTeMaTHYeCKOH 3a1ayu;

NPEABHACTE TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTE IIPH PEIICHHH 3a7aqdd, BHOCHTH KOPPEKTHBEI B
ACATENIbHOCTH Ha OCHOBE HOBBIX 00CTOATEIIBECTB, IAHHEIX, HaliICHHBIX OLIHGOK, BEIABIEHHEIX TPY/AHOCTEH;

OLCHHBATE COOTBETCTBHC DPE3yJbTaTa LEIH H YCIHOBHAM, OOBACHATH NPHYMHBI INOCTHIKCHHS MM
HEIOCTHIKCHHA PE3yIBTATOB ACATEILHOCTH, HAXOMHUTH OMIKOKY, 1aBATH ONEHKY IPHOGPETEHHOMY OIIBITY.

CoBMecTHAs XEATENLHOCTD:

TIOHMMATE M HCIIOJb30BATH NIPEUMYINECTBA KOMAH/HON M HHIMBHIYAIbHOM paGOTEI MPH peIICHAH
y4eOHBIX 3aj1ad, NPHHHMATh LE/Ih COBMECTHOM NEATETbHOCTH, ITAaHUPOBATE OPTraHU3alHI0 COBMECTHOH
pabOTBl, paclpe/eNsaTh BHIBI paboT, JOrOBapHBaTECs, 0GCYK/IATh npornece u pesynstar paboTsl, 0006mAaTH
MHEHHA HECKOJIbKHX JIFOCH;

y4acTBOBATh B IPYMIOBBIX GopMax paboTel (06cyxaeHust, 06MEH MHEHHH, «MO3rOBbIE TYPMBI» H
WHBIE), BBIIOIHATH CBOIO YaCTh PaGOTHI B KOOPAMHUPOBATH CBOM AEHCTBHS C JIPYTHMHU YlIeHaMU KOMAaH[IEI,
OLICHMBATH Ka4€CTBO CBOETO BKJIA/a B OOLIHIA TIPOIYKT II0 KPUTEPHAM, CHOPMYITHPOBAHHBIM Y4aCTHUKaMHU
B3aUMO/JICHCTBH,

IPEJMETHBIE PE3VJIbTATHI

K xonuy obyuenns B 10 kiaacce ofydarommiics MOMYHHT ClEQYIONHE IpeAMETHBIE PE3YIIbTATHI MO
OTACITBHBIM TeMaM paboueit IporpaMMel y4eGHOTO Kypea «Asrebpa # HaYana MATeMATHIECKOTO AHAIA3AY:

Yncia v BeIYACIeHASN:

CBOGOZHO ONEPHPOBATh MOHSTHSMH: PAMOHATBHOE YHCIO, GECKOHETHAS nepuosiMyeckas Apolb,
TIPOLICHTEL, HPPallIOHANBHOEC HHCIO, MHOXKECTBA PAlMOHAIBHBIX W JSHCTBHTEIBHBIX YHCEN, MOJYIb
JEUCTBUTENBHOTO YHCIIA;

IPUMEHATH IPOOH U NPOLEHTH! /Ul PEleHNs NPUKIAAHEIX 3a1a9 H3 Pa3IHIHBIX oTpacinei 3HaHHH K
PpeanbHOM KU3HH;

TPHMEHSATh NPUOIMKEHHBIE BBIMHCIICHHS, NPABHJIA OKPYTIIEHHS, NIPUKHUIIKY M OLEHKY pe3yJbTara
BEIUMCIICHHI;

CBOGOJHO ONEpPHPOBATh MOHATHEM: CTENEHbL C IETBIM II0KA3aTelieM, HCIOIb30BATE IO TX O JIAIITYIO
(opMmy 3anucH neiCTBUTENEHEIX THCEN Ul PENICHAS TPAKTHICCKUX 321249 U HPeICTaBICHHS aHHBIX;

cBOOO/THO ONEPHPOBATH MIOHSITHEM: apH(DMETHYECKHit KOpeHb HAaTypaIbHOM CTENEHH;

CBOGOJIHO ONIEpHPOBATH MOHATHEM: CTEIEHE C PAIMOHAIBHBIM IIOKA3ATEIEM;

CBOOOHO ONEPHPOBATH IOHATHSMHE: JIOTapH(pM UHCIIa, AeCITHIHBIE | HaTypalabHEIE TorapudMer;

CBOGOZIHO OTIEPHPOBATH HOHATHAME: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC YHCIOBOTO apryMeHTa;

OIEpUPOBATH IIOHATHAMH: APKCHHYC, ADKKOCHHYC ¥ apKTAHTEHC YHCIIOBOTO apIyMEHTa.,

YpaBHeHHS W HepaBeHCTBA:

CBOGONHO ONEPHPOBATE TOHATHAMH: TOX/IECTBO, YPAaBHEHHE, HEPABEHCTBO, paBHOCHIIbHEIE
YPaBHEHHS U YPaBHCHHSI-CJIE/ICTBHS, PABHOCHJILHBIE HEPABEHCTBA;

[IPUMEHATE PasIUYHBIC METOABI PEIICHHUS PANHOHAIBHBIX W JIPOOHO-PallHOHAIBHBIX YpaBHEHHI,
IPHMEHATh METO/I HHTEPBAJIOB JIJIS PELICHHS HEPABEHCTB;

CBOOOZIHO OIEPHUPOBATH TMOHATHAMH: MHOTOWICH OT OJHOM IICPEMEHHOH, MHOTOWIEH ¢ IeTBIMH
Koo huiEeHTaMy, KOPHH MHOTOYIEHA, NPHMEHSTH JeJeHHe MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM,
Teopemy besy u Teopemy Buera s pemenus 3anag;

CBOOOZHO ONEPUPOBATh MOHATHAME: CHCTEMa JMHEHHBIX YpaBHEHHIA, MaTpHlla, ONpenesuTeNh
MaTpHIBl 2 X 2 M €ro reoMETPHUCCKHH CMBICH, HCIONB30BATE CBOMCTBA OmpemenuTens 2 X 2 s
BBIMHCIICHUS €T0 3HAYCHHSH, NPHMCHSTH ONPENCIMTEIM U PELICHHsS CHCTEMbl JIMHEHHBIX ypaBHEHHI,
MOJENUpOBaTk pealbHbIe CHTYallud C [OMOIIBIO CHCTeMBl JIHHEHHBIX YypaBHEHHH, HCCIIEIOBATh
MIOCTPOCHHBIE MOJIETIH C IIOMOIIIBIO MATPHUIL H ONPE/ICIUTENIEH, HHTEPIPETUPOBATE NI0JIyYEHHEIH Pe3yIbTaT;

HCIIO/Ib30BaTh CBOMCTBA ISHCTBHI ¢ KOPHSIMHE I/ Ipeobpa3oBanus BHIpaKeHHIl;

BBIIOJIHATE NPe00pasoBaHMs YHCIIOBBIX BHIPAKEHWH, COJEPIKAIMX CTENEHH C PAlHOHATEHBIM
oKasaresnem;

HCII0JIB30BaTh CBOMCTBA JIorapu(MoB [y npeoOpa3oBaHus JTOrapu()MHIECKHX BEIPAKEHHIA;



CBOGOMHO ONEPHPOBATh MOHATHSIMH: HPPANHOHAIBHBIC, OoKasaTenpHBIe W JIOTapHpMUYECKHEe
ypaBHeHHUs, HAXOMUTh MX PEIICHHS € MOMOTIBIO PABHOCHIIBHBIX IIEPEXONOB HIIM OCYIECTBILIA MPOBEPKY
KOpHeH;

IPUMEHSTE OCHOBHbIE TPHTOHOMETPHYCCKHE dopmyTBl IS IPe0OPa3oBAHUS TPUTOHOMETPHICCKHX
BBIpKEHUH;

cBOGOIHO ONEPUPOBATH IOHATHEM: TPHUIOHOMETPHIECKOE YpABHEHHE, IIPUMEHSTh HEOOXOIMMBIC
(OPMYIIBI JUTA PEIICHHS OCHOBHEIX THIIOB TPUTOHOMETPHICCKIX ypaBHEHHH;

MOJIETTMPOBATH pEalbHble CHTYallMd Ha A3BIKE anrebpel, COCTABIATH BHIPAKEHHUS, YPABHCHUA,
HEpPaBEHCTBA MO YC/OBHIO 33/a9H, HCCIEN0BATH NOCTPOCHHBIC MOJIETH ¢ HCIOIB30BAaHHEM amnapaTa
anre6pol.

@yHxuuy ¥ rpagukn:

CBOGONHO OIEPUpPOBATh MOHATHSMHA: (QYHKIHSH, criocobbl 3ajaHus (YHKIHH, B3aMMHO OOparHbIC
dyHKIMH, KoMIo3uIus GyHKiui, rpaduk (yHKIHH, BEIIOJHATH TEMEHTAPHbIC npeoGpa3zoBaHus rpapuKoB
ymKumit;

cBOGOJIHO OIIEPHPOBATH MOHATHAMHU: OONACTE OMPEACNCHHA 1 MHOKECTBO 3HaYeHWi (QYHKIIMH, HYJIH
dyHKIEH, TPOMEKYTKHE 3HAKOIIOCTOSHCTRA,

cBOGOHO ONEPUPOBaTh MOHATHAMH: YETHBIC M HEUCTHLIC dyHKIME, TepHOAMYEcKHe (YHKIHH,
[IPOMEXKYTKM MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMBI H MHHHMYMBI (yHaxmE, HanboIbIIEe U HAMMEHBIIES
3HaueHue QYHKIIMU Ha IPOMEIKYTKE;

CcBOGOHO OIEpPHPOBATH IOHATHAMH: CTENEHHAH (QYHKIMS C HATYPAIbHBIM H LCIHM MIOKA3aTeNleM,
rpaduk CcremeHHOH (YHKIMH C HATypalbHBIM H ICIbIM mokazareseM, rpaQHK KOpHS n-0d CTEHECHH Kak
dbyHKIMH 06PATHON CTENEHH C HATYPAIBLHBIM [I0KA3aTeIIEM;

OIIepUpOBaTh NOHATHMAME: JIMHCHHAsA, KBaApaTHiHad H npobHo-mHeiHas (YHKIMH, BBIIOTHATH
3IeMEHTApHOE HCCIEI0BAHKE i IOCTPOSHHE HX IPaHKOB;

cBOGOIHO ONEpPHUpPOBATh MOHATHAMH: MOKa3aTebHAdL U norapudMudeckas QYHKINH, UX CBOHCTBA
rpadyHKH, HCTIONB30BATh HX PAGUKH [ PEIICHHS ypaBHEHHUH;

cBOGOMHO  ONEPUPOBaTh  MOHATHAMH:  TPHTOHOMETPHUECKAd — OKPYXHOCTE, OnpeJeeHue
TPUTOHOMETPHIECKHX (DYHKIIAH THCIOBOTO apryMeHTa;

MCIONB30BaTh rpaduky GyHKIMHM 171d HCCIE0BaHKA TPOLECCOB U 3aBHCHMOCTE# IIPH PEIICHUH 3a1a4
¥3 Apyrux y4eGHBIX NPEIMETOB H DEAIbHOH KU3HH, BBIPAKATH dopMynaMH 3aBHCHMOCTH MEXKIY
BEJIMUMHAMH;

Hauaia MAaTEMATHYECKOT0 AHAIH3A:

CBOGOIHO ONEPHpOBATH MOHSATHSIMHA: apu(MeTHYecKas W reoMeTpHHeCKas IpOrpecc, BecCKoHEUHO
yObIBaromas reoMeTPUYECKas MPOrpeccus, IHHEHHBI ¥ HKCIOHEHIMANBHEIA POCT, (GopMyia CIOXKHBIX
IIPOLIEHTOB, IMETh NIPEJICTABJICHAE O KOHCTAHTE;

HCTIOb30BATH IPOTPECCHHE UL PEIICHHA PEAlbHBIX 3a/1a1 NPUKIAJHOT0 XapakTepa,

cBOGOIHO OTEPUPOBATH MOHATHAMH: MOCIIE0BATEIBHOCTD, croco6Bl 3a1aHKs TT0CAEN0BATEIbHOCTEH,
MOHOTOHHBIE M OIpPaHHUEHHBIE MOCIEI0BATENLHOCTH, MOHMMATh OCHOBBI 3aPOXKIICHMA MaTeMaTHYECKOIro
aHaM3a Kak aHanu3a OeCKOHETHO MaIbIX;

CBOBOIHO OTEPHPOBATH NMOHATHSIME: HEIPEPhIBHbIC (YHKIHMH, TOUKA PasphiBa rpapuxa QyHKIUH,
acHMIITOTHI rpaduka GyHKIIH;

CBOGOIHO OIlepHPOBATH MOHsATHEM: (GYHKIHA, HENpepbIBHAA HA OTPE3KE, MPUMCHATH CBOMCTBA
HEeNpepHIBHBIX (YHKIMH Ul peIICHHA 3a/1a4,

cBOGOIHO OIEpUpOBATh MOHSTHAMH: [EpBas M BTOpas MPOH3BOAHBIC dyukIan, KacaTelbHas K
rpaduxy QyHKIHH;

BEIYHCIIAT TIPOM3BOIHBIE CYMMBI, IIPOM3BE[CHHSA, JaCTHOrO M KOMIOSHIHMA JBYX QyHKIMH, 3HATH
IPOHM3BOIHBIE HIEMEHTAPHBIX (YHKIHH;

HCITOMB30BATE T€OMETPHUECKHi ¥ GU3MUECKHH CMBICT IPOM3BOIHOM 11 PEIICHHUS 3a/1at.

MHoKecTBa H JIOTHKA:

cBOGO/IHO ONEPHPOBATE OHATHAMH: MHOXKECTBO, ONIEPAIHH Hal MHOKECTBAMH,

HCIIONB30BATh TEOPETHKO-MHOKECTBEHHBIH anmapar s ONMCaHKs PealbHBIX POIECCOB U SIBJICHHH,
IIPH pelIeHHH 3a/ay W3 APYTUX y4eOHBIX IIPEIMETOB;



CBOGOJIHO ONEpPUPOBATE MOHATHAMH: ONPELENCHHE, TEOpEMa, YpaBHEHHe-CIIEACTBHE, CBOMCTBO
MaTEMaTHHYECKOT0 065EKTa, 10Ka3aTeNbCTBO, PABHOCHIIBHEIE YPABHEHHS H HEPABEHCTBA,

K xonny oby4yenus B 11 knacce oSydarommiicss MOMyIAT Clexyomue TPEIMETHBIE PE3YJIbTATEI 110
OTAEIbHBIM TeMaM pabodel IporpaMMe! yueGHOro Kypea «Asrebpa i Hadana MATEMAaTHIECKOTO aHATH3AY:

Ynciia B BLIMHCIEHHS:

CBOOOJHO OMEPHPOBATH MOHATHAMHE: HATYPATLHOE U IE/0e YMCI0, MHOKECTBA HaTyPaIbHBIX U IENbIX
HHCCIL, HCTIOMB30BATh NPH3HAKA AeTUMOCTH nenbiX yucern, HOJl u HOK HaTypaisHEIX umcen s pemeHus
3a/a4, IPUMEHSTE aTOpHTM EBKiHa;

CBOOOIHO OMEPHPOBATh MOHATHEM OCTaTKa MO MOJYNIO, 3AHCHIBATH HaTypaibHBIE YHCIIA B
Pa3JINYHBIX MTO3HIIHOHHBIX CHCTEMAX CYHCICHUS;

CBODOIHO ONEpPHPOBATH MOHATHAMH: KOMIUIEKCHOE UHCIO W MHOMKECTBO KOMIUIEKCHEIX qHCel,
NPEACTABIATL KOMIUICKCHBIC HHCIA B aiureOpauveckol M TPHUTOHOMETPHYECKON (OpMe, BBIIONHSTH
apu(METHYECKHUE ONepaluy ¢ HIMH i H300paxaTh Ha KOOPAUHATHOMH TTOCKOCTH,

YpaBHeHHs 1 HEPABEHCTBA:

CBOOOHO ONEPHPOBATh TNOHSTHAMH: HMPPAMOHANBHEIS, [OKA3ATCIbHBIE H Jorapu(GMuIecKue
HCPABEHCTBA, HAXOJUTh MX PEIICHHS ¢ IOMOINBIO PABHOCHIIBHEIX TIEPEXOIOB;

OCYIECTBIIATE OTOOP KOPHEH MpH PelTeHHH TPHIOHOMETPHIECKOTO YPABHEHHA,

CBOOOZHO OIEPUPOBaTh MOHATHEM TPUTOHOMETPHYECKOE HEPABEHCTBO, OPAMEHATE HeoOXOauMEIe
(hopMyJIEL TSt peenHs OCHOBHBIX THIIOB TPHTOHOMETPUYECKAX HEPABEHCTB;

CBOGOJHO ONEPHPOBaTh INOHATHAMH: CHCTEMA M COBOKYIIHOCTE YPaBHEHWH U HEpPaBEHCTB,
PaBHOCHIIEHBIC CHCTEMBI H CHCTEMBI-CIIC/ICTBHS, HaXOAMTh PEIICHHS CHCTEMBI H  COBOKYITHOCTEH
PalHOHANBHBIX, HPPALMOHATBHBIX, I0KA3aTEIbHEIX U JIOTapH(MAIECKUX yPABHEHHH H HEPABCHCTE;

pemars panuoHanbHEIE, UppanuoHalIbHBIE, [OKa3aTebHBIE, norapumMugecKue u
TPUTOHOMETPHYECKHE YPABHEHHS H HEPABEHCTBA, CONEPIKAITHE MOLYJIH U [TAPAMETPEL;

NPAMEHATL rpadudecKue METOMAb [ DELICHHs YpaBHeHHH M HEpaBeHCTB, a Takke 3a1ad C
napaMeTpaMu;

MOZACTHPOBATE PEAJbHBIE CHTYAallHH Ha S3bIKe aireOpel, COCTABIATH BHIPAXKEHHS, ypaBHEHHS,
HCPaBEHCTBA W UX CHCTEMBI IO YCIOBHIO 3a[aYH, MCCIIEI0BaTh NOCTPOSHHEIE MOJEIH C HCIOJB30BAHHEM
anmapara anreOpsl, HHTePIIPETHPOBATH [0y 9eHHEIH Pe3yIIbTAT.

OyHKuUHH H TpaduKu:

CTPOHT IpadMKH KOMMO3HIMH (YHKIMI C MOMOIIBIO 3IEMEHTAPHOrO HCCIENOBAHUS M CBOMCTB
KOMIIO3HIIMHA JBYX (QyHKI[HI;

CTPOMTE I€OMETPHYCCKHE 00pa3skl ypaBHEHNH U HEPAaBEHCTB Ha KOOPIMHATHOMN ILIOCKOCTH;

CBOOOZHO ONEPUPOBATE MOHATHSIMH: TPAQHKH TPHTOHOMETPHICCKHX byHKIMI;

NPHMEHATE QYHKIMH /ISl MOJIETHPOBAHHS U HCCIIEOBAHUS PEATbHBIX IPOLECCOB.

Hauana MmaTeMaTH4eCKOro aHaju3a:

HCIIOJIB30BATh MPOU3BOJHYIO JULS HCCTEAOBAHUS (DYHKIIHH HA MOHOTOHHOCTD H SKCTPEMYMBI;

HaXOUTh HAUOOIbINEe W HANMEHbIIEE 3HAYCHNAS (PYHKIUK HEPEPEIBHOM Ha OTPE3KE;

HCIIOJIb30BaTh IPOM3BOHYIO [UI HAXOXK/ICHHs HAMIIYYINETO PEIleHHs B IIPUKIATHBIX, B TOM YHCIE
COLHAIEHO-9KOHOMUYECKHX, 3ajadaX, IJI1 ONpPEIEICHHS CKOPOCTH M YCKOPEHHs IIPOIECca, 3alaHHOTO
tbopmymoit uim rpagukom;

CBOGO/IHO ~ OMEpHPOBATE MOHATHAMHA: NEepBOOGpasHas, OIpe/e/EHHBIN MHTErpaj, HaXOIHUTh
NEepBOOOPA3HEIC IEMEHTAPHBIX DYHKIIMIA W BEMUCISTS HHTErpa 1o gopmyne Hrtorona-Jleiibauna;

HaxXOIUTE IUIOMA/H [UIOCKKX (QHUIyp B 00BEMBI TEJI ¢ IIOMOLIBIO HHTErpaa;

HMCTh  NPEJCTABICHHE O MaTeMaTHYeCKOM MOJIEIHPOBAHHM HA IPUMEPE  COCTABIICHHS
nuddepeHnnaTEHBIX YpaBHEHHI;

pemaTh NpUKIIaJHBIE 3a1a4l, B TOM YUCIIE CONUAILHO-9KOHOMHYECKOTO ¥ (DM3HYIECKOro XapakTepa,
CpeICTBAMM MaTEMaTHYECKOTO aHAJIH34.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBo yacoB

T

o HanmeHoBaHHe pa3/iesioB H TeEM nporpa;vmm : LTS N ontic)
n/n Beero Konrpossnnie | Ilpakruueckue | 00pasoBaTebHBIE pecypebl
padoTsl patoTnI
MHOXecTBO JieHCTBATENLHEIX YHcell. MHOrO4IEeHSI.
1 PanponaneHble ypaBHeHHs U HepaBeHCTBA. CHCTEMBI 24 1
JIHHEHHBIX YpPaBHECHHH
2 @yuxnun ¥ rpapuka. CreneHnas GyHKIMS ¢ HENbM 12 1
NoKasaTelneM
3 Apupmernueckuii KOpeHb N-0i CTeNeHH . 15 1
HppaunosansHeie ypaBHEeHHS
4 [Toxazarensnas pynxnus. [lokazatensubie ypaBHEHHS 10 1
5 Jlorapudmuueckas Gpynknus. Jlorapudmuueckue 18 1
ypaBHEHUS
6 Tpruronomerpryeckue BEIpaXKeHHUs H YpaBHEHHUS 22 1
7 ITociietoBaTeILHOCTH U IPOTPECCHH 10 1
8 Henpeprisrbie pynxkuuu. [IponzsoHas 20 1
9 IToBTOpenue, 0600IeHKHEe, CHCTEMATH3aIHs 3HAHAH 5 2 -
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 136 10 0




11 KJIACC

l KoummaecTBo yacos

JaexTponnbie (muppoBbIe)

Nen/m | HammenoBaHme pa3ie/ioB H TeM NPOrPaMMBI
Bcero Konrponsnsie | IlpakTtageckne | 00pazsoBare/bHbIE PeCypPChI
padoTsi paboTeI
1 HccnenoBanne QyHKIUH C TOMOIIBIO POU3BOIHOM 22 1
2 ITepsoobpasnas 1 uHTErpa 12 1
3 I'paduku TpuroHOMeTpHIeCKHX (YHKIIHIA. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 HppaionansHele, oKa3are/bHbIE | 4 1
norapapMuIECKne HepaBeHCTBA
Kommnnexcusie gncia 10 1
6 HartypansHble u 1ensle qucia 10 1
- CucreMsl palliOHATLHEIX, HPPAITHOHATBEHEIX 12 1
[0KA3aTENbHBIX U JIOrapU(PMUAIECKAX YpaBHEHUIA
3agaun ¢ mapameTpaMu 16
9 [ToBTOpenue, oGobuieHHe, CHCTEMATH3AIUS 3HAHUM 16 2
OBILEE KOJIMYECTBO YACOB IT1O ITPOT'PAMME 136 10 0




NOYPOYHOE INIAHUPOBAHMUE
10 KJIACC

KoangecTso yacoB DAeKTPOHHbIE
Ne Jara
Tema ypoxka KonrpoabHbie uudposbie
n/n Bcero IpakTugeckne | M3YyIeHHs
paboTni obpazoBaTesibHbIe
padoTsI
pecypchl
01 senemns
1 MHO0KecTBO, OTepaliy HaJl MHOJKECTBAMHE M HX CBOHCTBA 1
ceHT0ps
01 sepens
2 amMMmel Ditsiepa-Benna 1
Haarp P ceHTAOps
3 [IpuMenenne TEOPETHKO-MHOKECTBEHHOT'O anapara Jiis 1 01 menens
peleHus 3aaa4 ceHTsops
4 Panmonaneabie uncna. OOBIKHOBEHHBIE U JECATHIHBIC ) 01 mepens
npobu, nponeHTsl, OeckoHeYHble NepUOHYeCKUe IpodH CEHTSIOPS
5 Pammonansaeie uncna. OOLIKHOBEHHBIE U JIECITHUHBIE 1 02 penens
Ipobu, MponeHTEl, 6eCKOHEUHBIE EPHOIHYECKHE JIpoOH CEeHTSIOPsI
6 [Tpumenenune apodeii 1 TPOLEHTOB I PEIICHUS] : 02 Hepensa
HNPHAKJIAHBIX 3a/1a4 ceHTAOps
7 [Tpumenenue apobei ¥ NPOIEHTOB /IS PeIICHHA 1 02 nepens
NPUKIAIHBIX 3a71a4 ceHTIOps
g Heiicreurensusie uncia. Panuonansusie u 1 02 venens
HUppalHOHaIbHEIE YHCIa ceHTsOps
9 ApupMeTHIECKHE ONIepalliH C JeiCTBUTEILHBIMA 1 03 menens
qHCIIAMH ceHTAOpA
. 03 genensa
10 Moayns IeCTBHTENEHOIO YHCIIA U €ro CBOMCTBa 1
ceHTsIOps
1 [ TpubnmxEnnpie BEMMUCIICHNS, IIPABUIIa OKPYTIICHHS, 1 03 mepens
NPUKHIKA ¥ OIIEHKa pe3yIbTaTa BEMUCICHHN ceHTA0ps
12 OcHOBHBIE METO/IbI pEIICHUS LETBIX H APpOoOHO- 1 03 menens
paIMOHAIIGHBIX YPaBHEHUH U HEPABEHCTB CeHTAOpS
13 OCHOBHBIE METO/IBI PEIICHAS IIeTBIX U JIPOOHO- 1 04 senens

PAIllAOHAILHBIX YPAaBHCHUH 1 HEPABEHCTB

ceHTSOpA




14 OcHOBHBIE METO/IBI PELICHUS LIEIBIX H APOOHO- 04 nenens
palMOHANLHEIX YPaBHCHHH U HEPABCHCTB ceHTs0ps
s Muoro4ieHsl OT OgHOM nepeMenHoi. [lenenue 04 memens
MHOTOWIEHA Ha MHOTO4IEH ¢ ocratkoM. Teopema besy ceHTa0ps
16 MBmuorounens! ¢ nensivu ko3¢ duientamu. Teopema 04 menens
Buera CeHTAOps
o \. 01 menens
17 Pemenne cucreM JTHHEHHBIX YpaBHEHHH
OKTAOPsS
. 01 menens
18 Pemenne cucreM JIMHEHHBIX YpaBHEHHI
OKTSIOps
Marpuia cucTemMsl THHCHHBIX ypaBHeHud. Onpenenurens 01 sisi
19 MaTpHIlBl 2X2, €ro reOMETPHYECKHIT CMBICIT ¥ CBOMCTBA; B
BBIYHCIICHHE €T0 3HAYCHUA
20 Onpepenurels MATPHIEL 2%2, €0 TeOMETPHYSCKHAMA 01 mepens
CMBICIT ¥ CBOMCTBA; BEIYUCIICHHE €TI0 3HAYCHHS OKTSIOpS
1 IIpumenenue onpeeuTesnst JUIsl pEIIeHUs] CHCTEMBI 02 nenens
TUHEHHBIX YpaBHEHUH OKTsI0pst
” Pemenue mpuiaqHbIX 33124 ¢ TOMOIIBIO CHCTEMbI 02 menens
JMMHEHHBIX YpaBHEHHN OKTSIOpst
23 Pemenne npuxiaHBIX 33/ia4d C MOMOIIBIO CHCTEMBI 02 menens
JTHHEHHBIX YPaBHCHHMI OKTAOps
24 Kontponenas pabora: "Panmonansibie ypaBHEHUS U 02 menensa
HepaBeHCTBA. CHCTEMBI IMHCHHBIX ypaBHeHHH" OKTSOps
25 @ynkuus, crocobsl 3aanus GyHkuuu. Baumuo 03 nenens
obparasle GyHKIUA. Kommozumus Gyt OKTs0ps
26 ['paduk dynkiun. DemeHTapHbie IpeobpazoBaHus 03 menens
rpadukoB GyHKIHH OKTAODPS
27 OGnacTs onpe/ieieHAss © MHOXKECTBO 3HAYCHHH (QyHKIHH. 03 "Henens
Hymu ¢ynaxmau. [IpomexyTiu 35aK HOCTOSIHCTBA oKTsI0pst
28 Yérnsle u HeuéTHBIe Qynxuun. [lepronpgeckne Qynxmun. 03 mepens
[IpoMexxyTKH MOHOTOHHOCTH (DyHKITHH OKTSIOpst
29 MaxcumMyMmbl 1 MEHUMYMEI QyHkimu. Haubomnsimee u 04 nenens




HavMEHbIee 3HaYeHHe (PYHKIIMH Ha IPOMEXYTKE

OKTAOpst

” 04 menens
30 JIuneitnas, xBaxparauHas U ApoOHO-IHHEHHAS (DYHKIAH -
31 DIleMeHTapHOE HCClIeOBAaHHE U TTOCTPOSHHE Irpa(uKoB 04 menena
9THX (DYHKITHIH OKTAGDPA
39 DIeMeHTapHOE HCCIIEI0BaHHE i TIOCTPOCHHE IPadHKOB 04 menens
9THX QyHKIHH OKTAOpS
33 Crenens ¢ nensM nokasareneM. buaom Herotona 3 BeRE
OKTSIOPS
34 Crenens ¢ nensv nokasarenem. buaom Herorona o S
OKTSI0p
35 CrenenHast QyHKIHS ¢ HATYPATHHBIM | IENBIM 05 nenmens
nokasareneM. E€ coiicTBa 1 rpadux OKTAOpA
36 Konrtpomsnas pabora: "Crenennas ¢pynxuus. E€ cBoiicTa 05 menens
u rpa¢ux” OKTSIOpA
17 ApudpmerHyeckuii KOpeHb HaTYPAIbHON CTENEHH H €0 02 nenens
CBOMCTBA HOSIOps
18 Aplic:pmemqecmn“a KOpEHb HAaTypalbHOM CTENeHH’ U ero 02 E;BJIBIIE
CBOHCTBa HOsI0psi
39 ITpeoGpa3zoBanys YNCIOBEIX BEIPAKEHHM, COIEPIKAIHX 02 menens
CTEeNeH! ¥ KOPHH HOSIOpsI
40 [IpeobpaszoBanus 4HMCIOBBIX BBIPaKEHHH, COAEPIKAIIAX 02 mepens
CTENEHH ¥ KOPHH HOSOps
41 ITpeoGpa3oBaHus YHCIOBLIX BHIPOKEHHI, COAEpMKAIIUX 03 nenens
CTENIEHH ¥ KOPHH HOS0ps
4 Hppanuonansueie ypasHeHHsA. OCHOBHBIE METOIbI 03 nenmens
peleHns HppallHOHATBHEIX YPaBHEHHAH HOsIOps
43 Wppammonansubie ypasaenus. OCHOBHBIC METO/IBI 03 nenens
pELIeHNs HPPAIHOHANBHBIX YPAaBHEHHMH HOSIOps
44 HWppamuonansusie ypaBHenus. OCHOBHBIE METOIBI 03 nenens
pElIeHHs HPPAMOHATIBHBIX YpaBHEHHR HOAOps
45 PaBHOCHIIBHEIE IEPEX0/1B] B PEIIEHHH HPPAIIHOHAILHBIX 04 nenens




YpaBHEHHH HOAOpA
46 PaBHOCHIILHBIC ITEPEXO0/IBI B PEHICHHH HPPAIMOHATBHBIX 04 nenens
ypaBHEHHI HOsIOpst
47 PaBHOCHIIEHEIE ITEPEXO/BI B PEIICHHH HPPAlMOHAIBHBIX 04 uenens
ypaBHEHUI HOsOps
48 PaBHOCHIIBHEIE IIEPEX0JIBI B PEIIEHUH HPPANOHAIBHBIX 04 menens
ypaBHEHUMI HOSI0ps
49 CaoiicTBa ¥ rpaduK KOpHA N-0if CTENEHH KaK (PyHKIHUU 01 menens
0o0paTHOH CTENEHH ¢ HATYPaIbHbIM II0Ka3aTENeM nexabps
50 CaoiicTBa u rpad MK KOpHS N-0# CTENEHM KaK ()yHKIHH 01 menens
obpaTHOIf CTEleHH ¢ HATYPATbHBIM ITOKa3aTelIeM nexabps
51 KonTtpomsras pabota: "CpoiicTea u rpaduk KOpHS n-oi 01 nenens
creneHu. MppanuoHanbHble ypaBHCHUS" nexabps
.« = 01 senens
52 Crenens ¢ palHOHATLHLIM TOKa3aTeleM H e€ cBoicTBa
nexadbps
S 02 mexens
53 Crenens ¢ palyioHaNLHBIM [TOKa3aTeseM | e€ CBoHCTBA
nexabps
" 22 02 mepens
54 Crenens ¢ pariHOHAJILHBIM ITOKa3aTesieM U e€ CBOUCTBa
nexabps
. . 02 menens
55 [Toxazarenbnas GpyHKIus, €€ CBONCTBa H rpadHK -
56 Hcnons3opanue rpaduxa GYHKIHH 1S PEIICHAA 02 menens
ypaBHEHHH Jekabpsa
Hcnonp3oBanue rpaduka QyHKIHMH U1 PEHICHAA 03 mepena
2 ypaBHEHHH nexabpst
ITokazarensHble ypapHeHUS. OCHOBHBIE METO/BI PEIICHHS 03 mexens
58 NOKa3aTe/IbHbIX YPABHEHUHI Jexadps
IToxazarenbHble ypaBHeHUS. OCHOBHBIE METO(BI PEIICHHASN 03 menens
> MOKa3aTeIbHBIX YpaBHEHUH nexabps
ITokazarenbHble ypaBHeHHS. OCHOBHBIC METO/IbI PEIICHHS 03 Hepens
" [I0Ka3aTeIbHBIX YPaBHCHUH nexabps
61 Konrpossuas pabora: "Ilokazarensras ¢ynkms. 04 memens




ITokasarenbHble ypaBHeHHS" nexabps
& 04 nenena
62 Jlorapudm uncna. CsoiicTsa norapudma
nexabps
04 penens
63 Jlorapugm gucna. CpoiictBa norapugma A
Jiexadps
s 04 menens
64 Jlorapugm gmcna. Croiicrea norapudma
nexabps
65 JlecaTHUHBIE W HATypaTbHEIE JIOrapu(Msl U2 meteak
TP P STHBapS
66 Tlec b 02 nenens
ATHYIHBIC B HATYpaJIbHBIE JIOTapH(DMEI
P P SIHBaPS
. 02 wepmens
67 [IpeobpazoBanue BEIpaXXeHUH, COJIEpIKAIIUX JTOrapudMEI p—
- 02 nenens
68 IIpeobpa3oBanne BEIpaXKEHHH, COACPKAIUX JIOrapA(GMbI
STHBapsl
. 03 menens
69 ITpeobpazopanne BEIpaKeHHMH, COMEPKAIHX JIOrapa(MbI
STHBapsl
. . 03 nenens
70 Jlorapudmuyeckas Gpynkums, e€ cBolcTBa U rpadux
SIHBapsI
& s 03 memens
71 Jlorapudmugeckas GyHkuus, e€ cBoiicTBa U rpadux
SIHBApS
7 Ucnons3opanue rpaduka GyHKIUN 71 peIICHAS 03 menens
YPaBHEHHH SIHBapPs
7 Hcnone3opanue rpaduka GyHKIMH [171s1 peIneHus 04 nenens
ypaBHEHHH sTHBaps
74 Jlorapu¢dmuyeckue ypasaeHus. OCHOBHBIE METO/IBI 04 venens
pelIeH s Jorapu(pMHIECKHX ypaBHEHHH sIHBaps
75 Jlorapudmugeckue ypaaeHusa. OCHOBHBIE METO/IBI 04 penens
perieHus JorapupMUYECKX YpaBHEHU I SIHBaps
7% Jlorapudmugeckue ypaHenusi. OCHOBHBIE METO/IBI 04 nenens
penieHns JorapupMUYECKHX YpaBHEHUI STHBaps
77 PaBHOCHIIEHEIE IEPEXO0/IBI B PEIIEHUHM JTOTapH(PMHUYECKHX 01 menens




YpaBHEHHH (espans

73 PaBHOCHJIBHBIE IEPEXOJIBI B PELICHUH JIOTapH(MHUECKAX 01 nenens
YpaBHEHHH despans

79 Konrponsras paborta: "Jlorapudmudeckas yHKims. 01 nenens
Jlorapudmuueckue ypaBaeHus" despans

20 Cunyc, KOCHHYC, TAHI'€HC B KOTAHTCHC YHCIIOBOTO 01 menens
aprymMeHTa eBpars

81 CuHyC, KOCHHYC, TAHI'€HC B KOTAHI€HC YHCIIOBOTO 02 nenens
aprymenTa (hespass

22 ApKCHHYC, apKKOCHHYC H apKTaHI'€HC YHCIOBOTO 02 memens
aprymenrta (eBpans

23 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC 9HUCIOBOTO 02 menens
aprymMeHTa despans

; 4 TpuronoMeTpuyeckas OKpYyKHOCTb, ONpe/icIICHHE 02 menens
TPHTOHOMETPHYECKHX (DYHKI[HA YHCIIOBOTO apryMeHTa (eBpans

g5 TpuroHoMeTprYecKas OKpyXHOCTh, ONpEICICHHE 03 uenens
TPHTOHOMETPHYECKUX (DYHKITHH YHCIIOBOTO apryMeHTa despans

86 OcHOBHbIE TPHTOHOMETPHIECKHE (POPMYIIBI i
(eBpas

87 OCHOBHBIE TPHTOHOMETPHYICCKHE (JOPMYJIBI U3 sensan
(beppains

88 OCHOBHBIE TPHTOHOMETPHYECKAE (POPMYIIBI 05 Hee
(herpans

89 OcHOBHEIE TPHTOHOMETpUYeckHe (HopMyIIEI 04 ez
(heBpas

90 IIpeobpa3oBanne TPHrOHOMETPUYECKHX BHIPAKEHHIA PR
theBpans

91 [Ipeobpa3zoBanue TPHrOHOMETPHICCKUX BhIPAKCHUN DT
despans

92 IIpeobpazoBanue TPHrOHOMETPHYCCKHX BBIPAKEHHNA i
(eBpans

93 [peobpa3oBanne TPHrOHOMETPHYECKHX BHIPAKCHHIA 01 menens




MapT

" 01 Henens

94 Pemmenne TpUroHOMETpHYECKUX YpaBHEHUI MapT

" 01 nenens

95 Pemenune TpuroHoMeTpHNECKHX YpaBHEHMI —

01 menensa

96 Pemenne TpHrOHOMETPHYSCKHX YPAaBHEHHI -

. 02 nenens

97 Pemenue TpuronoMeTpudeckuxX ypaBHeHHH -

. 02 nenens

98 Pemenue TpHroHOMETPUYECKUX YPABHEHUH aap

. 02 nenens

99 Pemenne TpUroHOMETPHYECKHX YPaBHEHHM -

02 venens

100 Pemenue TpHroHOMETPHYECKUX YPaBHEHUH —

101 Konrponmsnas pabora: "TpHaronoMeTpruYecKie BEIPAKCHHS 03 menens
M TPHIOHOMETPHYECKHe ypaBHeHus" MapT
INocnenoBarenbHOCTH, CIOCOOBI 3a1aHMS]

s & 03 nepens

102 nocienosarensHocTeH. MeTo MaTeMaTHYeCKOH v
HHAYKITHA P

103 MOHOTOHHBIE H OTPaHWYEHHBIE TOCIE/I0BATEIHHOCTH. 03 mgenens
Hcropus ananusa 6eckoHEYHO MabIX MapT

03 mepens

104 ApumMernyecKas Nporpeccus a

MapT

01 venens
105 I'eomerpuueckas nporpeccus

ampens

01 nepens
106 beckoneuno ybniBaiomas reoMeTpudecKas mporpeccus

anpens

107 Cymma GeckoHeuHO yObIBaIOIIEH reOMEeTpPHYECKOM 01 vepens
pOrpeccHu amnpernst

108 Jlunelnblii U SKCIOHEHIMANLHBIH pocT. Huco e. 01 venens

(I)opM}*na CJIOJKHBIX ITPOLIEHTOB

anpeis




109 JInHeiHbIi ¥ 3KCIIOHEHIMAIbHBIH pocT. Ynco e. 02 menens
DopMyIIa CIOKHEIX TPOIEHTOB anpens
110 Hcnonb3oBanye Nporpeccuu JUisi peleHus pealbHbIX 02 genens
3aJ(a4 IPHKIaJHOIO Xapakrepa arpesns
11 KonTtpoinsnas pabora: "IlocneoBarenbHOCTH H 02 menens
nporpeccun” aperst
02 menens
112 HenpepeisHbie WU U UX CBOMCTBA
pep dynKr Stk
i 03 menens
113 Touka pa3pbiBa. ACUMIITOTEI IpadUKOB (YHKITHHA
anpernst
114 CgoiicTBa QyHKIHI HE BIBHEIX HA OTPE3Ke U3 negens
YH npep p S
115 CeoiicTBa pynKknuii He BIBHBIX Ha OTpE3Ke i e
yH pep Tpe anpenst
03 nenmens
116 MeTo,1 HHTEpPBAJIOB JUISL PEIICHUS HEPABEHCTB
anpens
04 menens
117 Mertoa HHTEpBAJIOB /IJIsl PELICHUS HEPAaBEHCTB
anpest
04 menens
118 Meto HHTEPBAIOB ISl peIIEHHS HEPABEHCTB
arpens
119 [TpuMeHeHne CBOHCTB HENPEPHIBHEIX (DYHKIIHMA IS 04 menens
peLIeHns 3a1aq anpenst
120 IIprMeHeHne CBOHCTB HeNPePBIBHBIX (GyHKIMA Ui 04 menens
perneHus 3a/1a4 anpenst
05 memens
121 [lepBas u BTOpas Npon3BOJHEIE H
p past IPOK3BOHBIE PyHKIH o
" u 05 menens
122 Onpeznenenue, reOMETPUYECKHI CMBICI IIPOU3BOTHOM
anpenst
“ . 05 menens
123 Onpenenenue, Gusnueckuil CMBICI IPOU3BOTHON
anpens
05 menens
124 YpaBHeH#e KacaTenbHOM K rpaduky §yHKIHH

arnpeJst




01
125 VpaBHeHue KacaTenbHOM K rpaduKy bysxuu 1 Mail:enensl
= 01 menensa
126 [1pOM3BOHBIE NEMEHTAPHBIX QYHKIMH 1 -
- 01 menens
127 TIpou3BO/HBIE HIEMEHTAPHBIX PyHKIHH 1 \raik
128 TTpou3BoHAs CyMMBI, IPOU3BENICHA, JaCTHOTO H 1 01 genens
KOMITO3HIAH (DYHKIHH Mai
129 TIpou3BoIHasi CyMMBI, IPOH3BE/ICHHM, JACTHOTO i 02 menens
) KOMIIO3UIHH (YHKIMH Mai
130 [Ipou3BO/IHAs CYMMBI, IPON3BEICHHMS, JACTHOTO U 1 02 nenens
KOMIIO3HIH QYHKIIHHA Mai
02
131 Kourponssas pabora: "[Iponssosuas” 1 1 Ma;:e,ucnx
132 ITosropenue, 060OMEeHHe, CHCTEMAaTH3AINA 3HAHMH: 1 02 nenens
"VpaBHenus" Mau
133 IlosTopenue, 0600IIeHHe, CUCTEMATH3AHA 3HAHMM: 1 03 menens
"Oynkya" Mai
03
134 HWroropas KoHTpoNbHAs pabota 1 1 fl i
Mai
03 penens
135 Htoropas KOHTpOIbHAs paboTa 1 1 -
Mai
03
136 INoBTopenue, 0bobmeHxe, cueTeMaTH3alus 3HAHUKI 1 Majl;enenn
OBILEE KOJIMYECTBO YACOB T10 [TPOT'PAMME 136 10




11 KJIACC

N Kosmm4ecrBo 9acos Jara JJIEeKTPOHHbIE
| Tema ypoxa Beero | Konrrposs e IpakTHyecKue A undpossie
paboTsl padoThI o0pa3zoBaTeJbHbIE
pecypest
1 IIpamenenne Mpou3BOAHOM K HCcieioBaHMIO DYHKIHIT Ha 1 01 wenens
| MOHOTOHHOCTB H 3KCTPEMYMBI ceHTa0ps

2 IIprMenenne Mpou3BOHOM K HCCIIEIOBAHMIO byHKIHIT Ha 1 01 nepens
MOHOTOHHOCTB ¥ 9KCTPEMYMEI CeHTAOps

3 [Iprmenenue Npou3BONHOI K HCCIEIOBAHMIO (HYHKIHIT HA 1 01 menens
MOHOTOHHOCTE H 3KCTPEMYMBI CeHTAOps

4 IIprMeHeHIe MPOU3BOIHOM K MCCIIEI0BAHUIO dyHuknuii Ha | 01 vemens
MOHOTOHHOCTE U 3KCTPEMYMBI CeHTAOpst

5 IIpumenenue Npou3BoHOI K HccenoBaHMIO (YHKIHIT HA 1 02 nepens
MOHOTOHHOCTB M 3KCTPEMYMBI ceHTabps

6 IIpruMeHerne TPOU3BOIHOM K HCCISIOBAHUIO $yHKIMIT Ha 1 02 vepens
MOHOTOHHOCTb H 3KCTPEMYMBEI ceHTabps

7 Haxosx/1enne HanboIBIIEro 1 HANMEHBIIEr0O 3HAYCHHS 1 02 wepens

| HenpepbIBHOM QyHKIHH Ha OTpe3Ke ceHTa6ps

g Haxoxnenue HanGobInero 1 HAHMEHbIIEro 3HAYESHUS 1 02 Hepmens
HENpephIBHON (yHKIMK Ha OTpe3ke ceHTa0ps

9 Haxosxnenre HauOoOJIBIIEro M HAUMEHBIIETO 3HAYCHHS 1 03 nepens
HENpPEePLIBHON QYHKIIMK HA OTpe3ke ceHTAOps

10 Haxosxnenne HanGombInero 1 HaMMEHBINEro 3HAYCHHS 1 03 nepens
HENpPEPBIBHON (DYHKIIMH Ha OTpe3Ke ceHT0ps

1 Haxosxienne HanGoIbIero 1 HAMMEHBIIEO 3HAYCHHAS 1 03 Hepmens
HEIPEPLIBHON (QYHKIIHH Ha OTpe3Ke ceHTAOps

12 Haxosxnenne Hanbomsmero 1 HauMeHBIIEro 3HAYEHHS 1 03 nenens
HEMPEPLIBHON (DYHKIIHH HA OTPE3KE ceHTa0ps

13 ITpuMenenne IPOU3BOMHOM I HAXONKICHHS HAWJIy4IIero 1 04 venens
peLICHMS B MPHKIIANHBIX 3a/]a4ax ceHTa0ps

14 [Ipumenenre IPOH3BOIHOM ISl HAXOXKICHHUS HAUJTyYINEro { 04 nenens
pelIeHus B MPUKIAAHEIX 3a/a9ax ceHTaopa

15 IIprMenenye pou3BOIHOM JUTS ONpe/ieIeHus CKOPOCTH | 1 04 Henens
YCKOpPEHHS IPOLECCa, 33laHHOr0 popMyioit mim rpad koM CeHTAOps

. HE,
16 IIpuMeHerne IpOU3BOTHOM /st OIIpe/ie/IeH s CKOPOCTH H 1 E:ng;ia




YCKOPEHHs! IPOLECCa, 3a1aHHOr0 (hopMyIIoH HirH rpapHKOM
" 01 nenend
17 Komnoznnus Gpysxmmii oSt
b 01 nepens
18 Kommozunus GpyHximai oxtion
& 01 nenens
19 Komnosunus GhyHKITHI s Big
20 TeomeTpryeckie 06pasbl ypaBHEHHH Ha KOOPAMHATHOH 01 nepens
TJIOCKOCTH OKTsOpPA
71 Teomerprueckie 06pasbl ypaBHEHMH HA KOOPJAMHATHOH 02 nepens
TLUIOCKOCTH oxTaOpA
2 KonTponbHas pabora: "Hccnenopanue GyHKIHHA ¢ MOMOIIBIO 02 nenens
IPOX3BOTHOH " okTsi0pa
2
23 IlepBoo6pa3Has, OCHOBHOE CBOHCTBO 1epBO0OpazHBIX i
okTa0ps
4 [lepBooGpasHbie sJeMeHTApHBIX (yHKIHHA. [Ipasuia 02 nenens
HaXOXKIEHUs IEPBOOOPA3HBIX okTs0ps
75 TlepBooGpasubie dneMeHTapHBIX (yrKiuii. [Ipasuna 03 nHenens
| HAXOJKAEHHS 1epBo00pazHbIX okTA0ps
. 03 mepensa
26 Wurerpai. ['eoMeTpHYECKH# CMBIC] HHTETpaa okta0pa
7 Bhrmciienne onpeenéHHoro naTerpana no gopmyse Herortona- 03 nenens
| Jleibauma oKTAOpA
8 BrIducieHne OlpeIeEHHoro HaTerpana mo popmyie HeroTona- 03 nepens
5 Jlefibauna OKTAOps
9 | ITpuMeHEeHHE HHTErpaia s HaX0XKACHHUS IUTOM@AeH IIOCKHUX 04 nepens
duryp oKTAOpPA
30 [IpuMeHeHAE HHTErpasa Ui HaX0XKICHHs 00BEMOB 04 nwenens
TEOMETPHYECKHX Tell okTAbps
" & 04 nepens
il Ipumeps! penrennii TuddepeHHaIbHbIX YPaBHCHHH .
- " 04 nepens
32 TIpameps! pemenuii quddepeHIuaIbHBX YPaBHCHHH SxeraG
33 MaremaTHgecKoe MOIeIHPOBAHHE PeabHAIX IIPONECCOoB € 05 nenens
TOMOIIBIO [ epeHIHATBHBIX YPaBHCHHH okTAOpA
05 nenens
s v "
34 Kontponbnas pabora: "[leppoobpasHasi 1 HHTETpajl P e
35 Tpuronomerpuyeckue yHKIUA, HX CBOHCTBA B rpaduKu 05 nenens




OKTAOPS

36 Tpuronomerpudeckue QyHKIMH, KX CBOHCTBA U rpaduKn gi_:;%ii‘rm
" He/le
37 Tpuronomerpideckue GpyHKIMH, UX CBOMCTBA U rpadHKH gﬁﬂﬁ; e
" He
38 Tpuronomerpuyeckne Qyrkmm, HX cBoiicTBa U rpadHKH giﬂﬁ}i[m
39 Tpuronomerpuyeckue pyskuum, ux coiictsa u rpadguxu gi;ﬁ?;m
40 O160p KOpHEH TPHTOHOMETPHYECKHX YPABHEHHI C TOMOLIBIO 02 nenens
TPUTOHOMETPHYECKONH OKPYKHOCTH HOAOps
41 O160p KOpHE# TPHTOHOMETPUYECKHUX YPABHEHHH ¢ IIOMOIIBIO 03 nenena
TPHTOHOMETPHYCCKOH OKPYKHOCTH HOAOPs
4 Ot6op KOpHE#H TPHNOHOMETPHYECKHUX YPABHEHHI € TOMOLIBIO | 03 Hepens
TPUTOHOMETPHYECKOH OKPYKHOCTH HOAOps
43 O160p KOpHEH TPHTOHOMETPHYECKHX YPABHEHHI C TOMOLIBIO 03 nenena
' TPUTOHOMETPHYECKOH OKPYXKHOCTH HOSIOPs
b Pemienue TpHrOHOMETPHYIECKHX HEPABEHCTB 02 panem
HOAOps
45 Pemenue TpHroHOMETPUYECKHX HEPABEHCTR i
HOAOpA
46 Pemenue TpHroHOMETPHYECKMX HEPABEHCTR 04 menens
HOAOpA
04 &
47 Pemrenue TpHroHOMETPHYIECKHX HEPABEHCTB g
HosOps
48 Konrpossnas pabora: "I'paduku TpUroHOMeTpHYCCKHX 04 uenens
dyuxuuit. Tpuronomerpuyeckne HepaseHcTRa" HOSOps
49 OcHOBHBIE METOIbI PEIIEHUs! TOKA3ATEbHEBIX HEPABEHCTB 01 renen
Jaexabps
50 OcHOBHBIE METOIBI PELICHHS I0KA3ATENBHBIX HEPABCHCTR gi;%i‘:m
01 mepens
51 OcHoBHBIE METO/IBI PEIICHHS TOKA3ATENHHEIX HEPABEHCTR
nexabps
52 OcHoBHBIE METO/IBI PEIICHHS IOKA3ATETHHBIX HEPABEHCTR géxlfﬁ,zzna
53 OcHOBHBIE METOJIBI PEIICHHS TOrapH()MHIECKHX HEPABCHCTB gﬁ,{:%if;ﬂﬂ
54 OcHOBHBIE METO/IBI PEIIEHHS JTIOrapH(PMIUIECKHX HEPABEHCTB 02 smprens

nexabps




02 nepens

55 OCHOBHBIE METO/IBI PEIIeHHUs JIOrapH(PMIIECKHX HEPaBEHCTB e
02 nenens
56 OCHOBHBIE METO/IbI PEIICHHS JIOTapH(PMHICCKHX HEPABCHCTB neril o
03 nenmens
57 OCHOBHBIE METO/IEI PEINEHUS HPPAHOHAILHBIX HEPAaBEHCTB neidlion
03 Henens
58 OCHOBHEIE METO/IBI peIIeHHs HPPAHOHAIBHBIX HEPABEHCTB e
03 senens
59 OCHOBHEBIE METO/IB! PEIICHHUS HPPAMOHATEHBIX HEPABEHCTB enran
03 Hepens
60 OcHOBHBIE METOMBI PEIICHUS HPPALHOHATIBHEIX HEPABCHCTB sk
- 04 nenena
61 I'paduueckue METO/IBI PEINEHHS HPPALMOHANBHBIX YPABHEHUH siekaG
- 04 nenena
62 I'paduyeckue MeTO/IBI PEIIEHHs] HPPAUHOHAIBHEIX YPABHCHHH .
" 04 nenens
63 I'paduueckue METOIBI PEIICHAN MTOKa3aTeNbHbIX yPABHCHUH JSkaGDE
04 nepens
64 I'padmyeckue METO/IBI PEIIEHHS [OKA3aTeIbHBIX HEPABCHCTB i
| o 02 nenena
65 I'paduueckue METOIB! PelleHus JOrapuGMHIECKHX YPaBHECHHH ———
02 nenens
66 I'padpuueckie METOIBI PEIIEHHs JIOTapu(PMHICCKAX HEPABCHCTB Wiy
02 nenens
67 I'paduyeckne METO/IbI PEMICHHS TOrapH(PMAIECKIAX HEPABEHCTB NHBAT
68 I'padugeckne METOBI peIICHHs ITOKa3aTENbHBIX H 02 nenens
norapu()MAYECKHX YPAaBHEHHI SIHBapA
69 T'padmdeckne METO/IBI PEIICHHS NTOKa3aTENIBHEIX H 03 nenens
norapuhMUHYEcKuX ypaBHEHHH SHBaps
70 ["'padudeckie METO/IBI PEIICHHS T0Ka3aTeIbHBIX U 03 nenens
Jorapu(pMHYECKMX HCPABCHCTB AHBaps
7 I'parueckne METOIbI PEIICHHUS TTOKa3aTeIbHBIX H 03 nepens
sorapu()MHUECKHX HEPABEHCTB sSHBaps
7 Konrponsaas pabora: "MppanuoHaibHbIe, 10Ka3aTe/IbHBIC 1 03 nenesns
norapudMuYecKie HepaBeHCTBa" STHBaps
73 KomrmekcHsle unucna. Anredpandeckas i TPHTOHOMETPHYIECKasA 04 nenmens
(opMBI 3amCH KOMIUIEKCHOTO YACTa AHBAps
74 KommnexkcHsle uhciia. Anrebpanyeckas ¥ TPHTOHOMETPHYECKas 04 wenens




(OpPMEI 3aNHCH KOMITIEKCHOTO YHCa SHBaps
04 nenens
75 ApudmeTrieckue omepanyu ¢ KOMIUIEKCHBIME YHCIIAMH HHBI;;;
04 vepens
76 ApudmeTnyeckre onepanun ¢ KOMIUIEKCHBIME 9HCIAMH HHBapiLl
M306paxkeHne KOMIUIEKCHBIX YHCEIT HAa KOODIHHATHOMN 01 Hemens
e IUIOCKOCTH P (espans
78 H30bpajenne KOMIUIEKCHBIX YHCEN HA KOOPIMHATHOM 01 uenens
IUTIOCKOCTH ({eppaiisa
79 ®opmyna Myaspa. Kopiu n-oif cTenenu us KoMIIeKCHOrO 01 nenens
qucia theBpans
80 Dopmyna Myaspa. Kopu n-oif crenenn u3 KOMIUIEKCHOTO 01 nemens
yucia ¢eppas
IIpuMeHenre KOMIUIEKCHBIX YHCEN JUIS peleHHs BU3HIECKAX U 02 nenens
TeOMETPHYECKUX 33139 deppans
HeZell
82 Konrponsaas pabora: "KommrekcHsie yncia" U2 mensim
(eBpans
02 nenens
8 Harypansusie u € YHCII
3 TYPAIBHBIE H I[EJIbI a despans
02 Henens
84 Hatypanenbie B nensie yucna
TYp it CJI deBpans
03 ne
85 [Ipumerenne NpU3HAKOB AEMMMOCTH LE/IBIX YACEIT PSR
despans
03 Hepens
86 HMEHEHHE IIPU3HAKOR JIE CTH LETBIX YHCET
IIpamene p JIETTMMOCTH HEJIBIX YHC derpenn
03 me,
87 [IpumeHeHUE TIPH3HAKOB JEITUMOCTH LIEIBIX YHCET: HOJI » HOK C]JGBPS:T”
- 03 nenens
88 [pumenenue npusnaxos genmamocty nemsix wncerr: HOJ u HOK ¢GB::M
89 [Ipumenenue MPH3HAKOR JIEIMMOCTH HENBIX 9HCEN: OCTATKH 110 04 nemens
| MOJYITIO (erpans
90 [Ipumenenue NPHU3HAKOB JETHMMOCTH HENIbIX THCEN: OCTATKH 110 04 nepens
MOJYIIIO beppans
IIpuMenenye MPA3HAKOB ISTHMOCTH HEJTBIX YHCEN: Aro HTM 04 uegens
91 P p
|~ EBKin/ia [uist pelenus 3a1a4 B HEIBIX YHCIIAX Gbespans
04
92 | Kontponbaas pabora: "Teopus uensix gncen” dae;l:aﬁm
93 Cucrema u COBOKYITHOCTS ypaBHeHHMH. PABHOCHIIEHEIE CHCTEMBI 01 menens




¥ CHCTEMBI-CJIIEICTBHA

MapT

94 CucreMa ¥ COBOKYITHOCTB ypaBHEHHUH. PaBHOCHIIBHBIE CHCTCMBI 01 nenenst
H CUCTEMBI-CIIC/ICTBHAA MmapTt
95 OCHOBHBIE METO/bI PEIICHHU CHCTEM H COBOKYITHOCTEH 01 nenens
palHOHAIBHBIX YPABHEHHH Mapt
9% OCHOBHBIE METO/IBI pemcrmsi CHCTEM U COBOKYITHOCTEH 01 nenens
HppalMOHANbLHEIX YPAaBHCHHH Mapt
97 OcHOBHBIE METO/IBI PETICHHAA CHCTEM H COBOKYITHOCTEH 02 nepens
[I0Ka3aTesIbHbIX YpaBHEHHH MapT
08 OcHOBHBIE METOIbI PEIICHHA CHCTEM H COBOKYITHOCTEH 02 nepens
MoKasaTeIbHbIX YpaBHEHHH MapT
99 OCHOBHBIE METOJIBI PEIIEHHS CHCTEM B COBOKYIIHOCTCH 02 nenens
norapu(GMHUYECKUX ypaBHEeHUH MapT
100 OCHOBHBIE METOIbI PEIIEHAs CACTEM H COBOKYITHOCTEH 02 nenens
norapupMEUECKUX YPaBHEHHH MapT
IIpuMeHeHHe CHCTEM K PEIICHUIO MATEMATHYCCKUX 3a/1a4 1 03 i
101 | 3aja9 m3 pasmmuHEIX oOnacTel HAYKH ¥ peallbHOH JKA3HH, MapT
WHTEPIPETAs ONTyYEHHbIX PE3yIbTaTOB
TIprMeHeHHE CHCTEM K PEIICHUIO MaTEMATHYECKHX 3a/1a1 1 T
102 | 3amau U3 pa3MYHBIX obsacTeil HaAyKd U peabHOH KHU3HY, MApT
HHTEPIPETAIUS HONTYYEeHHBIX PE3yIbTaTOB
[IpuMeHeHre HEPABEHCTB K PEIICHAIO MATEMATHICCKAX 3a/a4 1 -
103 | 3ajgau m3 pasnuuHBIX 0ONacTeil HAyKH W peanbHOH JKU3HH, i
HHTEPIPETAHA NOJYyIEHHbBIX PE3yIbTaTOB
Kontpossnas pabora: "CucTeMBI pallMOHANBHBIX, O s
104 | MppanMOHANbHBIX MOKa3aTCIbHBIX H norapupmMUYECKUX -
ypaBHeHHH"
105 | PanmonanbHBIE YpaBHEHH C TapaMETPaMH 01 et
anpes
01 nenens
106 | PaumonaibHBIC HEPABEHCTRA C apaMeTpaMu
anpens
01 nenens
107 | PanuoHanbHBIE CUCTEMBI C TApAMETPAMH
anpens
01 nepens
108 | MppamuoHanbHbIe ypaBHEHNs, HEPABEHCTBA € MapaMeTpaMH ampests
02 nenens
109 | Uppan@oHanbHbIe CHCTEMBI C TapaMeTpamMu
anpers
| 110 | [oxasaTenpHEIe ypaBHEHNA, HEPABEHCTBA C MapaMETPaMH 02 nepens




anpess
111 | IToka3zaTenbHbIE CHCTEMBI ¢ IADAMETPAMHE 02 pencin
pameETp anpens
02 Hepens
112 | Jlorapudmuyeckie ypaBHeHHS, HEPABEHCTBA C napamMeTpamMu o
03 uenens
113 | Jlorapudmueckue cucTeMs! ¢ mapaMeTpaMu
anpens
03 memens
114 | TpuroHoMeTpHYecKue ypaBHEHHS C napaMerpamMmu e
03 "Henmena
115 | TpuronoMerpr4ecKre HEpPaBEHCTBA C napaMeTpamMu Mo
03 nenens
116 | TpuroHOMeTpHYECKHE CHCTEMEI C napamMeTpamMu sore
117 IlocTpoenne u HCCENOBAHME MATEMATHIECKHX MOIEIICH 04 nenens
PCATBHBIX CUTYAIHH C IIOMOLIBIO YPaBHEHHH C apaMeTpamMu arnpers
IlocTpoenue u uccie[oBaHHE MATEMATHYCCKIX Moenei T
118 | peanbHBIX cUTYyaIHif C HOMOIIBIO CHCTEM YpaBHEHHiL ¢ anpe}:i
napaMeTpaMu
IlocTpoenwe u HecneoBaHKE MaTEMATHYECKHX MOJIETEH 04 senens
119 | peanbubIx cuTyammii ¢ IOMOUIBIO CHCTEM YpaBHEHH ¢ meﬂi
napameTpaMu
" 04 uwepnens
120 | Koutpomenas pa6ora: "3anaun ¢ mapamerpamu” anpejg
121 HOBTOpeHHe, 0000mIeHIE, CHCTEMATHRAITAS 3HAHUIL" 05 nenens
"Vpasuenus" apers
122 [ToBTOpenue, 0600IEnNe, CHCTEMATH3AITHS 3HAHMIA: 05 menens
"Vpasuenns" s
123 [TorTOpenwue, 0606menye, cuCTeMATH3ANS SHAHMIA: 05 nenens
"Ypasuenus. CucreMsl ypasHeHHH" anpeJis
124 I[ToBTopenue, 06001enHe, CHCTeMATH3AINS SHAHHIL: 05 uenens
"HepaBencrtsa" anpess
125 [TosTopenue, 0606menue, CHCTEMATH3ALMSA 3HAHMIL: 01 mepens
"Hepasercraa" Maik
126 [IoBTopenwue, 0606menne, cucTeMaTH3AIAS 3HAHHIL: 01 menens
"Hepasenctna" Mai
127 IloBropenue, 06obmenne, cHCTEMAaTH3AINS 3HAHHI: 01 wegens
"[IpousBonHas u e€ npumenenue" Maii
128 | [ToBTOpenue, 0606ImenNe, CHCTEMATH3AMS 3HAHHIN: 01 menens




"[Ipou3BojiHas 1 €& mpuMeHenue” Maii
129 [TosTopenue, 0600mEeHHe, CHCTEMATH3 AN 3HAHWH: 1 02 senens
"[IponsBosiHAs ¥ €& IpUMEHEHHE" man
130 IloBTOpenue, 0bobmenue, CHCTEMaTH3AIHA sganmii: "MaTerpan 1 02 nenens
H ero npuMenenne" Maii
131 | [loropennue, 06061eHN e, CHCTEMATH3AIHS 3HAHAH: "OyHKIHA" 1 ?{i; i
132 | I[losropenue, oboOmeHue, CUCTEMATA3 A sHanui: "@yHKImn" 1 Si;eﬂem
133 | IToBropenue, 0000IMEHNE, CHCTEMATA3AIAA 3paguii: "OyHxoun" 1 &Eeﬂm
134 | Mtorosas koHTpOJbHAA paboTa 1 1 iﬁeﬂm
135 | UtoroBas KoHTpoIbHas paboTa 1 1 ﬂgeﬂm
136 | IlosTopeHue, 0600IEHNE, CHCTEMATH3AIHA 3HaAHUH 1 g;{eﬂw
| OBIILEE KOJMYECTBO YACOB I10 [TPOI'PAMME 136 10




ITPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS

Kon
[IPOBEPSEMOT0
pesyJabTara

1

OCHOBHOU OBPA30OBATEJIbHON IPOI'PAMMBI
10 KJIACC

Iposepsiembie NpeAMeTHBIE PE3yabTATHI 0CBOCHHSI OCHOBHOH 00Pa30BATE bHO
nporpaMmbl cpeanero odmero ofpasosanus

Yucna ¥ BEMMHCIEHUS

1.1

OrnepupoBaTh NMOHATUSMH: PANHOHATILHOE W IEHCTBHTEIHLHOS 4YUCII0, OOBIKHOBEHHAS H
JeCATHYHAS JIPOOB, POLIeHTHI

1.2

BemonnsTe apupmeTHuecKHe ONEpAldH C PANHOHATBHEIMA M ACHCTBHTCIHHBIMA
YHCIIaMH

13

BBIIOMHATE NPUOTIKERHEIE BEIMMCIEHHS, HCTONL3YS NpPABHIA OKPYIVIEHHS, eNaTh
IPHKHIKY ¥ OLEHKY Pe3yJIbTaTa BEIYHCICHUN

1.4

OnepupoBaTh IOHATHAME: CTENIEHb C LEMBIM TI0Ka3aTeNeM, CTaHapTHas GopMa 3anucH
AEHCTBUTEIBHOIO YHCIA, KOPEHb HATYPAIbHON CTENeHH; HCIONb30BaTh MOIXOSIIYIO
(opmy 3amMcH NEHCTBHTENBHBIX WYHCeN /Ul pPEIIeHHs MPAKTHYECKHX 3a1ad M
IPe/ICTAaBIEHHUS TaHHBIX

1.5

OnepupoBars NOHATHAMH: CHHYC, KOCHHYC H TA4HTEHC IPOM3BOIBHOIO IV,
HCIIOIB30BaTh 3aIUCh I[POH3BOJIHOTO YIila 4epe3 oOpaTHble TPHIOHOMETPHUYECKHE

ynKipan

YpaBHEHHUS M HEPABEHCTBA

% |

OneprpoBaTh MOHATHAME: TOKIECTBO, YPABHEHHE, HEPABEHCTBO, 11€J10€, PALHOHAIBHOE,
MppalMOHATbHOE yPaBHEHNE, HEPABEHCTBO, TPHIOHOMETPHIECKOE YPaBHEHHE

2

Bomonuate  npeoOpasoBaHuss — TPHIOHOMETPHYECKHX — BHIDOXEHHH U pemaTsb
TPUTOHOMETPHYECKHE YPABHEHHUS

23

Bemomsts ipeo6pasoBaHus NEbIX, PALMOHATBHEX U HPPAMOHATEHBIX BEIPAYKEHHH 1
PEIIaTh OCHOBHEIG THITBI IIENBIX, PAIMOHATEHBIX W HPPALMOHAILHEIX YpaBHEHHH H
HEepaBeHCTB

24

[IpuMenaTs ypaBHEHUS ¥ HEPABEHCTBA IS PEIIeHHs MaTeMaTHIeCKUX 3a1a4 B 3a/1ad H3
Pa3THYHBIX 061acTeil HayKu U peaibHOM KU3HH

2.5

MozenupoBarh peanbHble CHTYallMH HA sS3bIKe anreOpsl, COCTABIIATH BEIpaKEHHS,
YPaBHCHHS, HEPABEHCTBA IO YCIOBHIO 3ajla4H, HCCIEIOBATH MOCTPOEHHBIE MOIEITH C
HCIIOJIB30BAHMEM alapara arredpsl

@ynxuuu H rpadHKu

3.1

OnepupoBaTe noHATHAME: (GYHKIMS, CHOCOOH 3amaHHd  (YHKIHH, 0GJIAcTb
ONpese/ICHAs B MHOXKECTBO 3HAaYeHMH QyHKIuH, rpaduk GyHKUMH, B3aUMHO 0OpaTHBIE

ysxmmy

3.2

OneprpoBats MOHATHAMH: YETHOCTh M HEYETHOCTh (YHKIHH, HYIH (QYHKIHH,
IPOMEXKYTKH 3HAKOIIOCTOSHCTBA

3.3

Hcnons3osate rpadguku GyHKUHMI U1 pelieHns ypaBHEHHH

3.4

CTpouTs M YHTaTh rpaUKH THHEHHOM DYHKIMM, KBaApaTHIHON (BYHKIMH, CTENEHHOMH
(QYHKIIHE ¢ IeJIbIM II0Ka3aTeIeM

3.5

Vcrions3oBars rpadukn QyRKUME 1718 HCCIIEIOBAHNS MPOLECCOB H 3aBHCHMOCTEH TIpH
PCIICHHH 3334 M3 [PYrHX y4eOHBIX NPEIMETOB M PpeaJbHOM JKM3HH, BBIPAXKAaTh
(opMyJTamMu 3aBHCHMOCTH MEXK/TY BETMIHHAME

Hawana matemarudeckoro anamsa

4.1

OnepupoBars MOHATHAMH: IOCIEOBATEIBHOCTD, apHMETHYECKAS B TeOMETpPHUYECKas
IIPOTPECCHH




OmnepupoBath MOHATAAMH: OECKOHEIHO yObIBaloInas reoMeTpHyecKas Mporpeccus,

ha cymma GeckonedHo ybpiBatomei reOMETPHYUECKOH TPOTrPecCH
4.3 3aaBaTh HOC/IE0BATENEHOCTH Pa3IMUHBIMU CIOCO0aMH |
44 VCIons30BaTh CBOACTBA IIOCIIEOBATENBHOCTEH M NPOrPECCHH Al PEIICHUS PeabHBIX
3ajad NPUKJIaIHOrO XapakTepa
5 MuoskecTBa U JIOTHKA
. 5.1 OnepHpoBaTh OHATHAME: MHOXKECTBO, ONEpALMH Hal MHOKECTBAMH
59 JcHoNB30BaTh  TEOPETHKO-MHOKECTREHHBIH ~ ammaparT [Uis  OIMCaHHd  pealbHBIX
' TIPOIIECCOB U ABICHWH, IIPH PEIICHAA 331 13 APyruX y4eOHBIX IIPEIMETOB
2.3 OrmeprpoBaTh NOHATHIMH: ONPE/IeIeHNe, Te0peMa, CIICICTBHE, JIOKa3aTeIbCTBO
11 KJIACC
Kon o ';
pOBepEEMOre TposepsieMble NPeAMETHbIE pe3y.fll?TaTbl 0CBOEHHS 0CHOBHOII 00pa3oBaTe/IbHOH
RSy IpOrpaMMBel cpeiero ofmero 06pazopaHas
1 Yucna i BRIYHCIICHHUS
11 OneprpoBaTh NOHATHSAMH: HATypaibHOE, ILEN0e HHC/IO; MCHOMB30BATh TIpU3HAKH
JIeTMMOCTH LENBIX SHCENT, PA3/IOKEHHE YMCIa Ha POCThIe MHOXHUTEIIN IS PEIICHIS 3a/ad
12 OrepHpoBaTh MOHATHEM: CTENEHD C PAIMOHAILHBIM TTOKa3aTE/IeM
| 13 OnepupoBarh NOHATHSIMH: JIOTapA(pM YHCIIA, AECATUIHBIC U HATYPAILHBIC sorapr(pMmel
2 VpaBHEHHUs ¥ HEPABEHCTBA
[IpuMmeHsTs CBOMCTBA CTENEHH LA npeobpa3oBaHysl BBIPAKEHHH, ONEpPUPOBATH
2.1 [IOHSTHSIMM: ITIOKA3aTelbHOE YpABHEHWE H HEPaBEeHCTBO; peIlaTh OCHOBHBIC THIIBI
[OKa3aTeIbHBIX YPAaBHEHHH U HEPABEHCTB 1
BEIIOMHATE NPeo0pasoBaHMs BBIPAKEHHH, CONCPIKALIMX jorapa(Mel; ONEPHPOBATH |
2.2 [OHATHAMH: JIOrapudMHUUECKOe ypaBHEHHE ¥ HEPaBEHCTBO; pPeIIaTh OCHOBHBIC THIIBI
norapu(MHUYECKHX YPaBHEHHH 1 HEPABCHCTB
2.3 HaxoauTh pelieHus TpocTeHIHX TPUIOHOMETPUYIECKAX HEPABEHCTE
24 OnepupoBarth Ponsrmsmm: cucreMa JIMHEHHBIX YpaBHEHHH M €€ pelIeHHE; UCIOIB30BAThH
CHCTEMY JIMHEHHBIX YPABHEHHH [UIS PEIICHMUs PAKTUHCCKUX 32/t
25 HaxoauTh perneHus IPOCTEUIINX CHCTEM H COBOKYIHOCTEH PAllMOHATBHBIX YPABHECHHH H
HEpPaBEHCTB
MozenupoBars peabHble CHTyalud Ha S3BIKS anreOphl, COCTABJATH BBIPAKCHHSA,
2.6 ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 3aj]avH, HCCICAOBaTh IOCTPOEHHEIE
MOJIEJTH C HCIIOJIH30BAHHEM alllapara aureOpal
B 3 DyHKUMH U IpaduKy B
OnepupoBaTh TOHATHAMH: IEPHOIMIECKAT dGyHKIHA, TPOMEKYTKA MOHOTOHHOCTH
3.1 ) YHKIIMH, TOUKH SKCTpeMyMa (YHKIHH, HauOONbIIee i HAUMCHBIICE 3HATCHMA bynaxHM
Ha IPOMEIKYTKE; HCIIOIB30BATh MX Ul HCCICA0BAHUA dbyHKIMY, 3aTaHHON rpaduKoM
OnepupoBaTh  IOHSATHSMH:  TpaduKu [oKazaTelbHOM,  JorapudmMuyueckod  H
3.2 TPUTOHOMETPHYECKUX (QYHKIMH; H300paxaTe HX Ha KOOP/MHATHOM IUIOCKOCTH H
UCIIONB30BATH /IS PelIeHNs YPABHCHUM H HEPABEHCTB
33 M3obpaxars Ha KOOPAMHATHOH IUIOCKOCTH rpabukd JHHEHHBIX ypaBHeHHH W
HICIIOTB30BATE WX JUIS PEIICHNS CHCTEMb] TMHEHHEIX YPaBHCHUH B
3.4 Wcnonp3oBars rpadukn (GYHKIAHA Ui HCCIIENIOBAHHA IPOIECCOB H 3aBHCHUMOCTEH H3
ApYTHX y4eOHBIX JHUCIHIUINH
4 Hauana MareMaTHYECKOI0 aHaImu3a
41 OnepupoBaTh NOHATAAMHA: HENPEPEIBHAS (yHKIWA, IIPOU3BOAHAS (yHKIIMH; UCIIOIB30BATh

reoMeTpUUecKuii B QU3HUECKHH CMBICII IIPOM3BOIHON UL PEIICHUA 3184

- |




| HaxoquTe HPOM3BOIHBIE 3I€MEHTAPHBIX (yHKUHH, BBMHCIATH IPOM3BOTHBIC CYMMEL

42 TIPOH3BEICHHS, YACTHOTO (hYHKITHi
43 Ucnome3oBaTeh NPOM3BOAHYIO. U HCCIENOBAHUS GyHKIHE Ha MOHOTOHHOCTE W
SKCTPeMYyMBL, IPUMEHATH Pe3yJIbTaThl HCCIE0BAHMA K IOCTPOSHHIO rpadhHKoB
4.4 Hcnone30BaTh MPOU3BOMHYIO [UIS HAXOMKIEHHS HauIy4qIiero pelieHus B IPHKIANHBIX, B
TOM YHCJIE€ COIHAIbHO-3KOHOMHYECKHX, 3a1a9ax
45 OmnepupoBaTh MOHSATHSIME: IEpBOOOpa3Has H HHTETpall; MOHUMAaTh TEOMETPHYCCKUH H
' (husmgeckuit cMBICH HHTerpaia
46 Haxoute 1mepBooGpasHbie 31eMeHTapHBIX (GYHKIHI, BEMMHCISTS HHTErpail no gopmyie
' Hrrorona — Jleii6uura
47 Permars npukiagble 3a1a4n, B TOM YHCIE COLHATBHO-3KOHOMHYECKOTO H bu3ugeckoro
XapaxkTepa, CpeJCTBaAMH MaTEMAaTHYECKOr0 aHAIH3a
ITPOBEPSIEMBIE 3JIEMEHTBI COJIEPKAHUS
10 KJIACC
Kon IIpoBepsieMbIii d1eMeHT coepiKaHus
1 Yucna u BerMuUCIEHNST
Panmonanessie umcna. OOGBIKHOBEHHBIE M J€CSTHYHBIC IpodH, NOpoueHTH, 6GecKOoHeYHBIE
11 IEPHOJIMYECKHEe  ApobH. Apupmernyeckne ONepaluH ¢  palHOHATLHBIMH YHCJIAMH,
npeobpa3soBaHus YHCIOBBIX BHIpAXKEHMH. IIpuMeHeHHe npoGell W NPONEHTOB Uit pEIIeHHS
TIPAKIIAHBIX 3a/1a4 M3 Pas/IMYHBIX OTPac/IeH 3HAHUM H pealbHOH KH3HH
HeticTButenbHEIe qHena. PannonanbHbIE H HPPALHOHAIBHBIE YHCIA. ApudmeTHuecKne onepanuu
1.2 C NeHCTBUTEIBHBIME YHCIaMu. [IpubnukEnnble BoMUCICHNS, [IpaBUJIa OKPYIJACHUs, IPUKHAIKA H
OLIEHKA Pe3y/IbTaTa BEIYUCICHHH
Crenmens ¢ nemeM mokasareneM. CTaHnmapTHas (OpMa 3amucH  MeHCTBHTENBHOIO YHCNA,
1.3 Wcnonssopanue mnomxomsmedf (GopMBI  3amMCH  [CHCTBHTETBHBIX UHCEN JUIS  pelleHus
IIPAKTHYECKHUX 3a/1a4 ¥ [IPeICTABICHHS JaHHBIX
14 ApHCpMeTHQfCKHfI KOpeHb HaTypalbHOH creneHu. leficTsua ¢ apEMeTHYecKMMHM KOPHIMHU
HaATYpaJlbHOH! CTENECHA
15 CHHYC, KOCHHYC H TaHT€HC WUHCIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC
' 9HCIIOBOrO apryMeHTa
2 YpaBHEHHS U HEPABEHCTBA
2.1 ToxnecTsa u ToXIECTBEHHBIE TPEOOPa3OBAHMSL
2.2 IIpeoGpasoBanye TPUrOHOMETPHYECKHX BEIpaKeHHi. OCHOBHEIE TPUTOHOMETPHYECKHE (OPMYIIEI
2.3 YpaBHenue, kopeHs ypaBHeHus. HepasencTro, pemmenue HepaBeHCTBa. MeTo HHTEpBaIoB
2.4 Pemienne nessix u 1poGHO-pAAOHANLHEIX YpaBHEHWH 1 HEPaBEHCTB
2.5 Pelienne uppanuoHatbHbIX YPAaBHEHUH U HEPABEHCTB
2.6 Pemenue TpPHrOHOMETPHYECKUX ypaBHEHH T
27 Ilpumenenne ypaBHeHHH W HEpaBEHCTB K pEIIEHHIO MAaTeMaTHYecKHX 3a1ad ¥ 3amad 3
pa3IM9HbIX 00acTelf HAayKu U peaybHOMH XH3HA
3 Qynkuun 1 rpaduKy
3.1 Dynxups, cnocoel 3aganus Gpynkuan. 'padux bysxmmu. Bzaumeo obpaTHbIe HYHKIHH
39 Obnacte ompeneneHds ¥ MHOXKECTBO 3HAYEHMIE Gysxuun. Hymu dynxuum. ITpomesxyTku
' 3HAKOMOCTOSAHCTBA. UETHBIE M Heu&THBIE DYHKIMH
33 Crenennas GpyHKius ¢ HaTypalbHEIM H HETBIM [TOKasaTeneM. Bé cBOMCTBa 1 rpaduk. CBoicTBa

rpadHK KOPHS 1-0} CTENeHH




TpHUrOHOMETPUUECKas OKPYXKHOCTb, ONpPECICHAS TPHrOHOMETPHYECKMX (YHKIMH THCIOBOIO

3.4
apryMeHTa
4 Hauana MaTeMaTH4ecKoro aHanmu3a |
IMocnenoBaTenBHOCTH, criocoOsl 3a/IaHus I0CIIeI0BATENHLHOCTEH. MOHOTOHHBIE
gl [OCJIEI0BATEIBHOCTH
Apudmerrueckas A reoMeTpudecKas DpOrpecchi. BeckoHeuHo yOBIBAIOINAd I€OMETpHYECKas
4.2 nporpeccust. Cymma 6eCKOHETHO yOBIBAIOIEH reOMETPHYECKOH IPOrPeCCHH. dopmMya CIOKHBIX
IpOIEHTOB. VIcromb30BaH)e POrPECCHH JULT PEIICHIA peanbHBIX 3alad OPUKIAIHOIO XapaKTepa |
E MHuo3KecTBa U JIOTHKA
| MHOKeCTRO, OIepanuy HajJ MHOXKECTBaMH. ITuarpammel  Oiinepa — BenHa. TIpumenenue
5.1 TEOPETHKO-MHOKECTBEHHOTO anmapara [ULi OMHCAHHI peanbHBIX TIPONECCOB W ABICHHH, TP
peleHnH 3a/1a4 B3 IPYTHX y4eOHbIX IPEIMETOB
5.2 Onpe/eneHne, TeopeMa, CIeACTBAC, JI0Ka3aTenbCTBO |
11 KJIACC
Koa IIpoBepsieMblii 3JIEMEHT COAepKaHN
1 Yucsa U BEIMUCICHHS
i | Hatypansasie 1 neisie dnucia. [IpusHaky AeTMMOCTH HEIbIX THCET
1.2 CTeneHs ¢ PaMOHAIBHEM IoKa3aTesieM. CBOHMCTBA CTCICHH
1.3 Jlorapudm gucna. JlecaTHIHBIC ¥ HATYPAJbHBIC sorapuMel
2 VpaBHEHHS U HEPABEHCTBA
21 [Ipeo6pazoBaHKe BEIPAKEHUH, CONEPIKATIIX Jorapu(MbL
2.2 [Ipeo6pasoBanue BRIPOKEHHUIH, COZIEPKAMMX CTENEHH C pallHOHATLHBIM IOKa3aTeIEM
Z3 [TpuMeps! TPUIOHOMETPUIECKHX HEPABEHCTB
2.4 [TokasaTesbHBEIC YPAaBHEHHS U HEPaBEHCTBA
2.5 JlorapudMHYECKHE ypaBHCHNS U HEPABEHCTRA
26 Cucremsl jIHHE:ﬁHBD{ ypaBHEHHH. Pellenye MPHUKIIAIHBIX 3a/1a4 C IOMOIIBIO CHCTEMBI TMHEHHBIX
ypaBHEHUH
2.7 CHcTeMbl M COBOKYITHOCTH PAllHOHATBHBIX YPABHCHHH H HEPABEHCTB
238 IIpuMeHeHHe YpaBHEHHH, CHCTEM M HEPABEHCTB K PCINCHAI0 MATEMATHHECKUX 3ajatd H 3aj]a4d U3
i pa3TMYHBIX 00acTell HayKu ¥ pealbHON KH3HH
3 DYHKIHY ¥ rpaduKu
31 Oynxius. [lepuonudeckue QyHKuud. [TpoMEKYTKH MOHOTOHHOCTH GyakH. MakcuMyMBl |
MuHEMYMB! QyHKIEA. HanbGonbimee 1 HAaUMEHBIIEE 3HAMCHHUE (YHKIMY Ha IPOMEKYTKE
3.2 TpuroHoMeTprdecKre (YHKIHH, HX CBOUCTBA B rpaduKH
3.3 IToxasaTenbHas i Jorapudmadeckas hyHKIHH, HX CBOHCTBA K IpaQuKy
- 3.4 Hcmonms3osanue rpadukos hyHKIHH [T PEIIECHAS YPaBHCHHH 1 JMHEHHBIX CHCTEM
35 Wcnone3opaane rpabukoB GYHKIMH UL HCCICIOBAHMA IIPOLECCOB H 3aBHCHUMOCTEH, KOTOPBIE
BO3HHMKAIOT [PY PEIICHHH 3a/a4 13 APYTHX yUeOHBIX IPEAMETOB H PealbHOH KA3HH
B - Hauana MaTeMaTHIECKOro aHalu3a _
4.1 Henpepeisasie GpyHKIuE. MeTox HHTEpBAIOB UL PEIICHUS HEPABEHCTR
4.2 IIpomsBoanas pyHKmH. ['eoMeTpHIeCKui U QUHICCKHUE CMBICI IIPOU3BOIHOM
4.3 IIpoM3BomHBIC OJMeMEHTAapHEIX QyHKUuuH. DOpMyIhl HAXOKACHHA [POU3BOJHON  CYMMEL,




IPOU3BENECHUSA H YaCTHOTO (QYHKIHH

I[TIpuMeHeHue NPOM3BONHOM K HCCIENOBaHHIO (YHKIHH HAa MOHOTOHHOCTH H 9KCTPEMYMEI.

" Haxosxznenne HanbombIero 1 HANMEHBINEro 3HAYCHUS (DYHKIHH HA OTpe3Ke

45 IIpuMenenne TPOU3BOTHOM /IS HAXOIKICHHS HAMTYYIIET0 PEIleH:s B NPHKJIAIHBIX 3a7a4ax, s
OIPEJIeJIEHHs CKOPOCTH Iipolecca, 3alaHHoro (GopMyoit uiu rpad koM

4.6 ITepBooGpasuas. Tabmuua nepoobpasHEIX

47 Wnterpan, ero reomerpmdeckuit ¥ (QU3MYECKMH CMbICT. BhIYHCICHHE HHTerpana 1o Qopmyie

Hstorona — Jleitbuumna




[IPOBEPSIEMBIE HA EI'3 IO MATEMATHUKE TPEGOBAHUSA K
PE3YJIBTATAM OCBOEHHA OCHOBHOM OBPA30BATEJILHOM

IPOIPAMMBI CPEJHEI'O OBIIETO OBPA30BAHUSI

Kon — [IposepsieMblie TpeGoBAHAH K NPEAMETHRIM pe3y/1bTaTamM OCBOCHHS OCHOBHOH
nposepsieM
poBep o6pa3oBaTeIbHO IPOrPpaMMBbI CPEHET0 ofmero odpazoBaHus
_TpeboBanus

BrajeHde METOJaMH JOKa3aTebCTB, alrOPHTMaMM  PCIICHHSA 33t YMEHHE
dopmymHpoBaTh M ONEPHUPOBATh MOHATHAMH: ONPEACIICHHC, akcuoMa, Teopema,
CleNCTBHE, CBOMCTBO, NPH3HAK, [OKA3aTeNbCTBO, PAaBHOCHIILHBIC bopMyTHPOBKH;
NPHMEHSTh UX; yMeHHe (opMyITHpOBaTh o6parHoe ¥ IPOTHBOIIOI0KHOE YTBEPHKACHHE,
NPUBOJMTE TNPHAMEPEl M KOHTPIPHMEPBL, HCIOIB30BATR METOoJl MaTeMaTHUYeCKOi
MHYKIMH; IIPOBOJHTE J0Ka3aTebHBIC PACCYXACHHA NPH PEIICHAH 3aj1a4, OLICHHBATh
NOTMYECKYI0 IPABHIBHOCTH ~PACCYXIEHHH; YMEHHE OINEpHpOBATE TOHSATHAMHU:
MHOJKECTBO, TOJMHOKECTBO, OINEpAlH HAaJ MHOXCCTBAMH; YMEHHE HCIOIL30BATh
TEOPETHKO-MHOKECTBEHHBII armapar Ui ONHCAHIA PeabHBIX IIPOIECCOB H SABJICHUN H
IOpH pemieHWH 3aja4, B TOM HHCIe M3 JPyrux y4yeOHBIX IPEIMETOB; YMCHHEC
OIepHpOBaTh TOHSTHSIMH: Tpad, CBS3HBIH rpad, AepeBo, IUKJ, rpad Ha MIIOCKOCTH;
yMEHHME 3a/1aBaTh ¥ OIMCHIBATH rpadbl pasIAIHBIMH criocofbamu; MCIOIB30BaTh Ipadel
IIpPH pelIeHUH 3aAa4

VMeHHe ONepHpPOBaTh MOHATHIMH: HATYPAIbHOE THCIIO0, UEN0e THCII0, CTCIICHD € LENBIM
[oKasaresieM, KOpPeHb HATYpalIbHOM CTEIeHH, CTeleHb C PAllHOHATBHBIM 10Ka3aTeiICeM,
CTeneHs ¢ IeHCTBATE/FHBIM [TOKa3aTeleM, JorapupM ducna, CHHYC, KOCHHYC i TaHI€HC
TIPOM3BOJLHOTO YMCIIA, OCTATOK [0 MOMYJIO, PAlHOHANBHOE HHCIIO, HppPAIMOHATEHOE
YHUCNO, MHOJKECTBA HATYPANBHBIX, LENbIX, PAllHOHATBLHBIX, NIEACTBATENbHBIX YHCEI,
yMEHHE WCIOJb30BaTh IPH3HAKK NETUMOCTH, HauMeHbINUI OoOmui JenuTens M
HaWMeHbInee obmiee KpaTHOE, ArOpuT™M EBKiHza Mpy perIeHuH 3a1atd; 3HAKOMCTBO €
pA3MYHBIMA TO3MIMOHHEIME CHCTEMAMH CUHCIICHHS; YMEHHE BBIIOTHATE BBIUHCIIEHHE
3HayeHuit W 1peobpa3oBaHMsd BHIPAXKEHHA CO CTENCHAMH U norapudmamu,
npeobpaszoBanus  APOOHO-PALMOHAIBHbIX BHID@KCHUM;  yMEHHE  OINEPUpOBATH
[OHSTHSIMHA: TIOCIIEA0BATEILHOCTb, AapA(pMETHYECKas MNPOrpeccHs, TCOMETPHHECCKA
nporpeccus, 6eCKOHEYHO yOBIBAIOMMAs TeOMETPHYECKask IPOrpeccrst; YMEHHE 3a]1aBaTh
[OC/IEIOBATEFHOCTH, B TOM YHCIE C TOMOIIBI PEKYPPEHTHBIX dbopMyI; yMEHHE
ONepUpoBaTh MOHATHAME: KOMIUIEKCHOE YHCIIO, CONpSDKEHHBIE KOMIUIEKCHBIE YHCTIA,
MOIYJIb M apryMeHT KOMIUIEKCHOro HHCIa, (opma 3amECH KOMIUICKCHBIX HHCCI
(reoMeTprdecKas, TPHIOHOMETPHYECKAA K anrebpaudeckas); yMeTb IIPOM3BOJHTE
apudMeTHyecKue NefiCTBHS C KOMIUICKCHBIMA YHCIAMH; IPHBOLUTH pUMEDPBI
ACIIONB30BAHM KOMIUIEKCHBIX UMCEIN; OIEepHpOBaTh MOHATHAMH: Marpuna 2x2 u 3x3,
ONpeIeTuTeNb MATPHIIBL, FEOMETPHYCCKUN CMBICT ONPEIETHTEA |

VMeHHe oNepupoBaTh MOHITHSIMHE: PAlHOHAIBHBIE, HPPAllHOHAIBHEIC, NOKa3aTelbHbIE,
CTENeHHbIe, JorapuMHUIECKre, TPUTOHOMETPHICCKHE YPABHCHUS M HEPABEHCTBA, MX
CHCTEMB; yMEHHE  ONEPHPOBATh  MOHATHAMH:  TOMIECTBO,  TOXACSCTBEHHOE
npeobpazoBaHHe, ypaBHEHHE, HEPaBEHCTBO, CHCTEMA ypaBHEHHH H HEPABEHCTB,
PaBHOCH/IBHOCTh YPaBHEHHMH, HEPaBCHCTB H CHCTEM; YMEHHE peuiars ypaBHCHHMS,
HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO PA3JIHIHBIX npuéMOB; pellarh ypaBHEHHS,
HEpaBeHCTBA W CHCTEMBI C IapaMEeTPOM; NPUMCHATH YPABHCHHA, HEpaBeHCTBa, HX
CHCTEMBI [UIsl pEIleHMs] MaTeMaTHIeCKHX 3a/1a4 | 3a1a4 U3 pasIHIHbEX obactTeil HayKH
W pEaJIbHOM JKIU3HH

VMeHHE ONEepUpOBATH MOHATHAMM: (QYHKIHUS, HYETHOCTH GyHKIMM, NEPHOIMIHOCTD
(yHKIMH, OrpaHAYEHHOCTD QYHKIHH, MOHOTOHHOCT byHKIMH, S5KCTpeMyM (QyHKIUH,
HaubobIIee ¥ HAUMEHbINee 3HAUeHWs OQYHKIMH Ha MPOMEXKYTKE, HEIpephIBHAA
dynxms, acuMnToThl rpaduka QYHKIMH, TEpBas W BTOpad NPOH3BOAHAM byHKIHH,
reoMeTpHUCeCKHH B (U3HUECKHi CMBICT TTPOM3BOHOM, nepBooOpasHasi, OIpeIeIEHHBIA |




HHTETpaNl; yMEHHE HaXOJHTh ACHMNTOTHI rpadmka (GYHKIHH; YMEHHE BBEIYHCIIATEH
MPOM3BOJHBIE CYMMBI, POH3BEACHUS, YACTHOIO M KOMIO3WIMH (YHKIHH, HAXOIHTE
YPaBHCHHE KacaTe/lbHOH K rpaQuky QyHKIMH; yMEHHWe HAXODHTh IPOH3BOIHBIC
SNIEMEHTapHBIX (QYHKIHH; yMEHHE HCIONB30BaTh IIPOM3BOTHYIO I HCCIETOBAHUS
dynkuumit, HaxomuTh HAMOONBIIME M HAWMEHBIHE 3HAYCHHS (YHKIHI; CTPOHUTH
rpad¥iKd MHOTOWIEHOB C HCHOIB30BAHACM aNlapaTa MATEeMATHYECKOTO AHATH3A:
IPAMEHSTE TPOM3BOIHYIO UL HAXOXACHHS HAMIYYINEro pelleHHs B HPHKIAAHBIX, B
TOM YHCIIE CONHATBHO-3KOHOMUYECKUX M (PH3UUECKUX 3a/1a9aX; HAXOIWTH IUIOMANA U
00BEMBI QHIYP C TOMONBIO HHTErpaia; NPHBOIHTH IPHMEPhl MATEMATHYECKOTO
MOJICIMPOBAHKS C TIOMOIIBIO MU ((epeHIHAEHIX YpaBHEHHI

YMeHHE OnepHpoBaTh MOHATHAMH: TPaduK DYHKIHH, oOparHas QyHKIHS, KOMIIO3HIIHS
(yskuui, nunelinas (QyHKIWS, KBajparTHuHas (yHKIHS, panuoHaNbHAs (ByHKIHS,
CTeNeHHas QYHKIMS, TPHTOHOMETPHYIECKHe (QYHKIHH, 0GpaTHEIe TPUTOHOMETPHYECKHUE
(byHKIME, TOKa3aTeNbHAs M JOTapuMEYecKas (yHKIHY; YMEHHE CTPOHTH IpaduKu
M3YYCHHBIX (YHKIHH, BEINOHAT MpeoOpasoBaHus rpaduKoB (yHKIHI, HCIOTH30BaTh
rpaduKy JUIA U3YYeHHs NPOLECCOB M 3aBACHMOCTEH, IIPH PEIICHHH 3a1ad U3 JpYTHX
y4eOHBIX IIPEIMETOB H 3a/a4 U3 PEalbHOM KH3HHA; BRIPaXKaTh (JOPMYIIAMHI 3aBUCHMOCTH
MEXKIy BCIMYMHAMH; HCIIONB30BaTh CBOWCTBA W TpaQuku (GyHKIME a1a pemeHwus
YPaBHEHHH, HEpaBeHCTB W 33724 C NapamMeTpamu; H300pakaTh Ha KOOPIMHATHOMH
IUIOCKOCTH MHOXKECTBA PEIIEHHH YpaBHEHHH, HEPABEHCTB W X CHCTEM

YMeHHE pemaTh TEKCTOBBIE 33/1a9H PA3HBIX TUIIOB (B TOM 9HCIIE Ha IPOLEHTHI, 10JTH |
4acTH, Ha JBHXCHHE, pabOTy, CTOMMOCTH TOBAPOB U YCJIYT, HAJIOTH, 33134 U3 00JaCTH
YUPAaBICHAS JIMYHBIMH M CEMEHHBIMH (WHAHCAMH); COCTABIATH BLIPAKEHHUA,
YPaBHEHHS, HEPABEHCTBA M MX CHCTEMEI T10 YCIOBHIO 3a[a4d, HCCIEL0BATh IIOTYYCHHOS
PCIICHHC M OLEHHBATH HPABAONOAOOHOCTH DE3YIBTATOB, YMEHHE MOJEIHPOBATH
PCAIbHbIC CHTyallHd Ha S3BIKC MAaTEMaTHKM; COCTAaBIATh BBIPAKEHHS, ypaBHEHHS,
HCPABEHCTBA M HX CHCTEMBI IIO YCIIOBHIO 3a/[a4H, HCCIIEJOBATh IOCTPOSHHEIE MOJICIH C
HCII0JIb30BaHUEM aNiapara ainreOpel, HHTEPIPETHPOBATH OIYYeHHBIH PE3yIIbTaT

YMeHue o1epupoBaTh HOHITHSIMH: CpeHee apudMeTHIecKoe, MeAHaHa, HAHOObIIee |
HAaUMEHBINCE 3HAYCHHsl, pa3Max, JHCIEPCHSA, CTaHAAPTHOE OTKIOHEHHE YHCIIOBOTO
Habopa; ymeHHe H3BIeKaTh, HHTEPIPETHPOBaTh HH(OPMAIIHIO, IPE/ICTABIIEHHYIO B
TabNHIax, Ha JHarpaMMmax, rpadukax, OTPaKaroNIyio CBOHCTBA PeanbHBIX MPOLECCOB |
ABNICHHH; NPEICTABISTE HHYOPMAIHIO C TOMOIIBIO TablMI M JHArpaMM; HCCIICLOBATh
CTATHCTHYECKHE [AHHBIC, B TOM YHCIE C IPHMCHEHHEM IpaQHUuecKUX METOIOB H
ONIEKTPOHHBIX CPEJICTB; TIpadMYecKH HCCIEN0BaTh COBMECTHBIE HAGMIONECHHS ©
IIOMOIIBIO IMarpaMM PacCeHBaHHsS H IHHEHHOM perpeccuu

YMeHHe ONepUpOBaTh MOHATHAMHM: CIyd4aifHbli ONBIT M CiIydailHOE COGBITHe,
BEPOATHOCTh  CIYy4aHOrO  COOBITHA; yMEHHE BBIYHCIATL  BEPOSATHOCTH  C
UCTIONB30BAHAEM TIpaMyYecKMX METO/IOB; NPHMEHSTh (OPMYTBI CIOKCHHS W
YMHOXEHHA BEPOATHOCTEH, (opmyiy NONHOH BeposTHOCTH, (Gopmyry Beprysmmm,
KoMOuHaTOpHBIe (GaKkTel W (OPMYJIBI; OLEHHBATH BEPOATHOCTH PEANbHBIX COOBITHIA;
YMEHHE  ONEpHUpPOBATE  IOHATHAMU:  CIydalHas  BEIHYHHA, paclpe/ieleHue
BEPOATHOCTEH, MaTeMAaTHYECKOS OXHIAHWE, JMCIEPCHS M CTAHIAPTHOE OTKIOHEHHE
CIy9aiHOM BCIMYHHBI, (YHKIMH pacIpeleNeHHs U IUIOTHOCTH paBHOMEPHOTO,
[IOKa3aTe]IbHOT0 ¥ HOPMATBHOIO paclpele/ieHHi; YMEHHE HCIIONB30BaTh CBOMCTBA
H3YYCHHBIX DPacIpele/ieHHH Ul PEINeHMs 3aJad; 3HAaKOMCTBO C MOHSATHSAMH: 3aKOH
GoNmBIIEX WHCEN, METOABI BEICOPOYHBIX HCCIEIOBAHAI; yMEHHE TIPHBOIHTE [IPHUMEPEL
NPOABICHHUS 3aKOHA OONIBIINX YHCEN B IPUPOAHEIX H OOIIECTBEHHBIX SABICHUAX; YMEHHE
ONepHUpOBaTe NOHATHSAMH: COYETAHHE, IIEPECTAHOBKA, YHCJIO COYETaHWH, YHCIIO
nepecTaHoBok; OnHOM HBIOTOHA; yMEHHe NpPHMEHSTH KOMOWHATOpHBIE (AKTH M
PacCyIC€HHMs JULL PEINeHWs 3a/a4; OLEHHBATh BEPOSTHOCTH DPEATbLHBIX COOBITHIL;
COCTABJIATE BEPOATHOCTHYIO MOJIENb M HHTEPIPETHPOBATE [OJIyYCHHEIH Pe3yIETaT

YMeHHE ONCPHPOBATH MOHATHAMH: TOYUKA, IPSMasi, IIOCKOCTh, MPOCTPAHCTRO, OTPE3OK,
Jyd, BEIMYHHA yria, IUIOCKHH YTroj, JABYTpaHHBIA yroj, TpEXIpaHHBIH yroi,




CKPENIMBAIOIINECS NPAMBIC, MapalIeNbHOCT H TEPHeHUKYIAPHOCTE  TIPAMBIX "
MUTOCKOCTEH, YIoJl MEeX/y MPSIMBIMH, YTOJI MEXKITY IpsIMO M TIJIOCKOCTBIO, YTOJT MEXKIY
ILIOCKOCTSIMH, PACCTOSHHE OT TOYKH 0 IJIOCKOCTH, PAacCTOAHHE MEXKIY MPSIMBIMH,
PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHE HCHOIB30BATR IpH pelIeHHH 3a1adq
u3ydeHHble (AKThl M TEOPEMBI IIAHUMETPUH; YMEHUE OLIEHHBATh pa3Mepbl 0OBEKTOB
OKPYIKAIOIIET0 MHUPA; CTPOUTH MATEMATHIECKHE MOJEIH C [TOMOIIBIO0 T€OMETPHIECKHX
[TOHATHII W BEIMYMH, PENIaTh CBS3aHHbIE C HUMH NPAKTHHYCCKUE 3a/1aTH

10

VMeHHe ONepHpoBaTh MOHATHAMU: ILUIOMALb durypsi, 00BEM GUrypbl, MHOrOrpaHHHK,
NPaBHIbHBI MHOTOTPAHHHK, CEUCHUE MHOTOTPAHHHKA, Ky0, mapajuleNenune/i, npusma,
nupamu/a, GUrypa ¥ MOBEPXHOCTH BPAIIEHNS, IIUIHHIP, KOHYC, map, cdepa, IIomanb
cdepsl, IUIOMAs NOBEPXHOCTH MHPAMUbL, TPH3MBI, KOHyca, IMIHH/PA, 00BEM KyOa,
NPAMOYTOJBHOTO Tapaivieienyrne/ia, THpaMu/bl, TPA3MEL LHIHHAPa, KOHYyca, IIapa,
pa3BépTKa MOBEPXHOCTH, CEYeHHs KOHyca H ILHIMHIPA, napajuiebHbIE OCH MM
OCHOBAHWIO, CEYEHWE IIapa, IUIOCKOCTh, Kacaromascs CGhepel, LHIHHIPE, KOHYCa;
YMEHHE CTPOHMTH CEYeHHe MHOTOrpaHHHKa, M306pakarh MHOTOTPAHHHKH, (QHTYPBI H
NOBEPXHOCTH BPAIICHHS, X CEUeHMs, B TOM YHCIIE C IOMOIIBIO S/IEKTPOHHEIX CpE/ICTB;
yMeHWEe  [PHMEHATh  CBOMCTBA ~ IEOMETPHUCCKHX duryp,  CcaMOCTOSTEIBHO
dopMyIHpPOBATE ONPE/IENeHH)s N3yIaeMbIX uryp, BBUIBATaTh THIIOTE3! O CBOHCTBAX H
[pU3HAKAX TEOMETPUYECKHX (GHUryp, OGOCHOBBIBATH HIH ONPOBEPrarhb HX; yMeHHE
IpoBOAMTs  Kiaccu(uKkammio Guryp TO PasIHYHBIM - IIpU3HAKAM, BBITTOJTHATE
HeoOX0IMMBIE JTOTIOTHUTEIBHEIE TIOCTPOCHHS

11

VMeHHEe ONepHpOBaTh IIOHATHAMU: ABHIKCHHE B MPOCTPAHCTBE, napasieNnbHbIH MepeHoc,
CHMMETpHS HA IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, npeobGpazoBanye Mmonobus,
nonoOnele GUrypsl; yMEHHE PACIIO3HABATE PABHEIC H noao0HbIe GUIYPE], B TOM YHCIE B
IPHUPOJIE, MCKYCCTBE, ApXHTEKType; HCIONB30BaTh IEOMETPHHECKHE OTHOIIECHUA IPH
PelIeHnH 3a1a9; HaXOUTh F€OMETPHYECKHE BEITHTHHDI (rmHEa, yroJ, mwiomans, 006EM)
IIpH PENICHUM 3ajad M3 JPyruxX ydeOHBIX IPEIMETOB H H3 peabHOM JKH3HH; YMCHHE
BBIYUCISIT TEOMETPHYECKHE BEITHYMAHEI (mumiHA, Yrodj, IJIOIalb, 00BEM, ILIOIAAb
[10BEPXHOCTH), HCTIONB3Ys M3yUeHHbIE (QOPMYJIBI W METOMEL, B TOM HHCIC: ILTOIA b
[OBEPXHOCTH [MPAMHJIB], TPU3MBI, KOHYCA, LAIMH/PA, IUIOMALb cthepsl; 00BéM Kyba,
IPAMOYTOHHOTO Iapajiyiesiernunesa, MHPaMHIbl, NPU3MBL, IHITHHEIDPA, KOHYycCa, IIapa;
yMeHHe HaXO[MTh OTHOMmEHHE 00BEMOB nogobHEX GUryp

12

VMeHHE ONEpHPOBATH NOHATHSAME: MPSAMOYrOJbHAS CHCTEMA KOODIHMHAT, BEKTOP,
KOOD/IMHATBI TOUKH, KOOP/MHATEI BEKTOPa, CyMMa BEKTOPOB, IPOM3BE/ICHUE BEKTODA Ha
uHcno, pAasNoXKeHHe BekTopa N0 Gasucy, CKamipHOS NPOM3BEACHHE, BEKTOPHOC
[pOH3BE/ICHAE, YION MEXTy BEKTOpaMH; YMEHHE HCIIONb30BATH BEKTOPHBIH H
KOOPIMHATHBIA METOI [Uls PEIICHHS T€OMETPHUECKUX 3a/ad | 3a1atd APyrux y4eOHBIX
peIMETOB

13

VMeHue BRIOHpaTh TOAXOSAIIHA METOA AVl PEIICHUS 3a/1a9H; MOHHMAHNC 3HAYUMOCTH
MATEMATHKH B M3YUEHHM IPUPOIHBIX M OOMIECTBEHHEIX MPOLECCOB U ABJICHUHN; YMEHHE
pacro3HaBaTh IIPOSBIEHHE 3aKOHOB MATEMATHKH B HCKYCCTBC, YMEHHE MPHBOJIUTH
MIPUMEPEI MATEMaTHICCKUX OTKpPBITHH poccuiicKkoit ¥ MUPOBOH MaTeMaTH4eCcKO HaykKu
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MATEMATHKE
Kon IIpoBepsieMelii 3/1eMeHT COpepRAHAS |

1 Yucna B BIMHCIICHHS

U Harypassusle u nemble uncna. [IpH3HAKU JAeTHMOCTH IEIBIX YHCeI

12 Panmonansrble wncna. OOBIKHOBEHHBIE M JECATHYHBIE APOGH, NPONEHTE, GECKOHEUHBIC
' NIEpHOINYECKHE IPOOH

13 ApuMeTHYECKH KOPEHb HATypambHOH CTemeHH. JIeHCTBHA ¢ apH(METHYECKAMH KOpHSAMH
' HaTYpPaJIbHOM CTeleHH

1.4 Crenens ¢ nexsM nokasarenem. CTeleHs ¢ paMoHaTbHBIM nOKasaTeneM. CROHCTBA CTEeH:

15 Cunye, KOCHHYC M TaHIEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHIeHC
' YHCJIOBOTO apryMeHTa

1.6 Jlorapudwm yncna. JlecaTHHHBIE W HATYPAILHBIE JIOTAPH(PMEL

HencTBurenbable  wucna. ApHpMETHYECKHE ONEpaldM ¢ JAcHCTBHTEIBHBIMA  9HCIIAMA.
1.7 IIpubmKEHEbIe  BHIMMCITEHHSA, TNpaBUia OKPYIVICHMs, NPHKHIKA W ONCHKA pe3ysbsTara
BEIYHCJIEHH I

1.8 [IpeoGpasoBanue BhIpaxkeHHH

1.9 KOMIIJ‘[CKC-HBIE yucna
2 YpaBHEHUS U HEPABEHCTBA

2.1 Llemnbie u ApoGHO-paHOHATIBHBIE YDaBHEHUS

2.2 Hppanuonansuele ypaBHeHHS

2.3 Tpurosomerpuueckue ypaﬁHeHHH

24 [NokasarensHele u norapudMuYeckue ypaBHEHHS

2.5 Llensre u 1po6HO-paHOHATEHEIE HEPABEHCTBA

2.6 WppanuonansHsie HepaBeHCTBA

2.7 [TokasaresbHble u norapudMuTecKre HepaBeHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2-.9 Cﬁcfemm H COBOKYIIHOCTH YPaBHEHHH M HEPABEHCTB

2.10 YpaBHeHus, HEPaBEHCTBA H CHCTEMEI ¢ lIapaMeTpaMH
2.11 Matpuna cucrems! THHERHEBIX ypaBHeHHIH. OIpefeTUTe s MATPHILE!
3 CI;YHK].[HH u rpaduku
31 Oynkuus, crnocobbi 3aganus (Qynkmun. 'paduk ¢ynkuuun. BsauMmuo o6parHBIE (YHKIHA.
Yérusie u HeuéTHbIe QyHKUMH. [Teproauyueckue GyHKIHH
O6nacte onpepeneHus M MHOXeCTBO 3HadeHmH (ymkmum. Hymn ¢ysxumm. [TpomexyTkm
3.2 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCHMYMBI H MHHAMYMBI

¢ynkuun. Hanbomsmee ¥ HauMeHbIIee 3Ha49eHne DYHKIMH Ha IIPOMENKYTKE




CremeHHas (yHKIAS ¢ HATYPATbHBIM H LEJIbIM MOKA3aTCICM. Eé croiicTa u rpadux. CBoicTBa

u rpadMK KOpHS n-0# CTENICHA
34 TpHroHOMeTpUYeCKHE (YHKIUHA, KX CBOHCTBA 1 rpabHKu
3.5 IToxazarembHas u Jorapudmudeckas GyHKIIHH, HX CBOHCTBA U rpaduku 1
16 Touxy paspeiBa. AcummroThl rpaduxos ¢ynxmui. CoicTsa (yHKIMH, HENpEPHIBHBIX Ha
' OTpe3Ke
3.7 [Toce0BaTeNbHOCTH, CIIOCO0b! 3a1aHuA MOCJIEI0BATEIbHOCTEH 1
3.8 ApudmeTHuecKas B reoMeTpHIecKas MporpeccHH. @opMyia CIOXKHBIX IPOLEHTOB
-+ Hauana MaTeMaTH4ecKoro aHauausa
4.1 ITpousBoxuas Gyrkiun. [IpoM3BOHEIE 3TEMEHTAPHBIX yHxIHi ]
47 [IpuMeHeHHe MPOU3BOJHOM K HCCIIEI0BAHUIO ¢GyHknu# Ha MOHOTOHHOCTB H BKCTpemyM;
Haxo)IeHie Han6o/bIIero H HAHMEHBIIEro 3HaueHus (YHKIIHY Ha OTPE3KE
43 ITepBoobpasnas. Muarerpan
5 MHoKecTBa 1 JIOTHKa
5.1 MHOXKECTBO, OTIEPAIMH HAl MHOKECTBAMH. JInarpammel Diinepa — Benna g
52 Jloruka
6 BeposATHOCTE U CTATHCTUKA
6.1 OnucarenbHas CTaTHCTHKA Bl
6.2 BepoATHOCTE
6.3 KombuHaTopuka
7 ['eomeTrpus
7.1 @uryps! Ha MIOCKOCTH ]
72 IIpsiMbIe 1 MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHHKH
74 Tena 1 MOBEPXHOCTH BPaIlCHAL
15 KoopauHAaTE H BEKTOPBI
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