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MNOACHUTEJIBHAS 3AIINCKA

VYuebHblli Kypc «AnreOpa W Haydaja MaTeMaTHYECKOTO aHAIM3a» SBISACTCS OJHUM W3
HanboJjee 3HAYMMBIX B MpPOrpaMMe CpeaHero oomero oOpa3oBaHUs, MOCKOIBKY, C OJHOH
CTOpPOHBI, OH OOECleYynBaeT HMHCTPYMEHTAJIbHYIO 0a3y M HW3Y4YEHHUsS BCEX €CTECTBEHHO-
HAyYHBIX KYPCOB, a C APYrod CTOPOHBI, (POpPMHUpPYET JOrn4eckoe M abCTPaKTHOE MBIIUICHUE
o0yyarolmxcsd Ha YpOBHE, HEOOXOOUMOM JjIsi OCBOEHHUS WH(OpMATHUKH, OOLIECTBO3HAHMS,
HUCTOPUM, CIIOBECHOCTM U JpYrMX JUCHMIUIMH. B pamkax paHHoro ydebGHOro Kypca
oOydJaroluecss OBJAJEBAlOT YHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOW HayKH, KOTOpas
(hopMyIupyeT CBOM JOCTHKEHHUS B MAaTEMaTHYECKOU opMme.

Y4eOHblii Kypc anreOpbl U Hadajdl MAaTeMaTUYECKOTO aHalu3a 3aKJIaJ(bIBACT OCHOBY IS
YCIIEUTHOTO OBJAJACHUS 3aKOHAMU (U3UKH, XUMHH, OWOJNOTHMH, IOHMMAHHUS OCHOBHBIX
TEHJACHIUNA Pa3BUTHS DKOHOMHKH U OOIIECTBEHHOH KHM3HU, MO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HCIOIB30BaTh WX JIS
JManbHEHIero oobpa3oBaHUS W B TOBCEIHEBHOW KU3HU. B TO e BpeMs OBJIAJCHHE
a0CTPaKTHBIMU U JIOTHUECKHU CTPOTMMH KOHCTPYKLHSAMH anreOpbl U MaTeMaTUYeCKOro aHalu3a
pa3BUBaeT yMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTb, JOKa3bIBATh
YTBEPKACHUS C MOMOIIbI0 MHAYKIUU U pacCcyXIaTh ACTYKTHBHO, UCIOIB30BaTh 0000IICHHE U
KOHKpETH3aluio, a0CTparupoBaHUE U aHAJIOTMI0, (OPMUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIILJIEHHUE.

B xoxe um3ydenus ydyeOHOro kypca «AnreOpa M Hayala MaTeMaTHYECKOIO aHaJIN3a»
o0yJaronyecs: MOTy4aloT HOBBIM OMNBIT PEHICHUS NPUKIAIHBIX 33734, CaMOCTOSTEIHHOTrO
MOCTPOEHUSI MaTEeMaTHYECKUX MOJIeNIed peabHbIX CUTyallud, WHTEPIpETaluyd MOTy4eHHBIX
pelieHni, 3HaKOMSTCS C MpUMEpaMU MAaTeMaTHUYEeCKUX 3aKOHOMEPHOCTEH B MPHUpPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHblil Kypc O0JIaaeT 3HAUMUTENbHBIM BOCIMTATEIbHBIM IIOTEHLUAIOM, KOTOPBIN
peanusyeTcsl Kak uepe3 y4deOHbI MaTepuan, CIOCOOCTBYIOMIMKA (POPMHPOBAHUIO HAYYHOTO
MHpPOBO33pEHHUs, TaK U yepe3 creuupuky ydeOHOM  JesTeNbHOCTH, TpeOyromen
MPOJIOJKUTEIbHON  KOHLUEHTpPAalMd BHUMAHHUSA, CaMOCTOSTENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIYUYE€HHBIN pe3ynbTar.

B ocHoBe Meroauku oOydeHus anreOpe W HayalaM MAaTeMaTHYECKOrO aHallM3a JICKUT
JeSITeNIbHOCTHBIN MPUHIUIT 00ydESHHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hauaisa MaTeMaTHIECKOr0 aHaIN3ay» BhIICICHBI
CIIEyIOIINE COJepkKaTellbHO-MeToAuYecKkue JTUHUU: «Yucna u BeUUCIEHU», «DyHKUUU U
rpadukny, «YpaBHEHHUsI U HEpaBEHCTBa», «Hauana maremaTnyeckoro aHanmsa», «MHOXXeCTBA U
joruka». Bce OCHOBHBbIE colep)KaTeIbHO-METOAWYECKUE JIMHUM HM3Y4aroTCsl Ha MPOTSHKEHUU
JIBYX JIET OOydY€HHUsI Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHUs, €CTECTBEHHO IOMONHSAS IPYT
JIpyra W TOCTENEHHO HACHIIAsCh HOBBIMU TeMaMH W pasfenaMu. JlaHHBIA y4eOHBIN Kypc
SIBJIIETCS. MHTETPaTHBHBIM, IIOCKOJIbKY OOBEAMHAET B ce0e coJepkaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUUILIINH, TaKHX Kak anreOpa, TPUrOHOMETpHs, MaTeMaTHYeCKU aHalu3,
TEOpUs] MHOXECTB, MaTemaThueckas joruka u npyrue. Ilo mepe Toro kak oOydwarouiuecs
OBIIaZeBalOT Bc€ Ooliee MIUPOKUM MAaTeMAaTHYECKHUM afmaparoM, y HHUX IOCJIeI0BaTeIbHO
(dbopMupyeTcsi U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJENb pPeaJbHOM
CUTYaIlu¥, MPUMEHSTh 3HAHUS, MOJYYCHHBIC MPU HM3Y4EeHUH Y4eOHOTrO Kypca, JUIS pPEeIICHHUS
CaMOCTOSTENIbHO CHOPMYJIMPOBAHHON MaTeMaTH4eCKOW 3aJayd, a 3aTeM HHTEepPIPEeTHPOBAThH
CBOM OTBET.



ConepxxarenbHo-MeTonuyeckass  JiuHUA  «Yucima W BBIUMCIGHMS))  3aBepllaeT
(hopMupOBaHrE HABBIKOB HCIIONB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAa4yaTo Ha
YpOBHE OCHOBHOTO 001miero oopa3oBanus. Ha ypoBHe cpemHero obOmiero oOpa3oBaHus 0co00e
BHHMaHUE yAenseTcs (GOpMHPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYUCIICHUH, BKIIOYAIONINX B
ce0s MCTOIb30BaHUE PA3NIMUYHBIX (POPM 3almMcH Yucia, YMEHHE JeJaTh MPUKUIKY, BBIIOIHSITH
NpUOIMKEHHBIE BBIYUCIICHUS, OLICHUBATh YUCIIOBBIE BBIPAXKEHUS, padoTaTh C MaTEMaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYyYalONIMMCSI MHOXECTBA HATYPaJbHBIX, IIENbIX, PALIMOHAIBHBIX U
NEHUCTBUTENBHBIX YHCEI JOMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX uucel. B KakIom M3 3Tux
MHO>KECTB pPacCMaTPUBAIOTCS CBOWCTBEHHBIE eMy CIieln(DUUYECKUE 3aJaui U Ollepallvy: JeJICHHE
HaleNno, OINEepUpPOBAaHME OCTATKAMM HA MHOMKECTBE IENbIX 4HCed, OcoOble CBOHCTBA
paIMOHANBHBIX U UPPAIMOHATBHBIX YHCElN, apu(PMETUYECKUE ONEpaluy, a TAKKe M3BJICUCHUE
KOpHS  HaTypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX  4Hcen. braromaps
MOCJIEIOBATEIbHOMY  PAaCHIMPEHHUIO Kpyra HCHOJNb3yeMbIX YHCEI M  3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHUS JJIs PEeIlIeHUs Pa3IMuHbIX 3a7a4 (popMHUpyeTcs NnpeacTaBieHue
0 €IMHCTBE MaTeMaTHKU KaK HayKd U €€ PO B MOCTPOECHUU MOJENIEH peaibHOTrO MUPA, IIUPOKO
HCIONB3YIOTCS 0000IIeHIE U KOHKPETH3AIHS.

Jluaus «YpaBHEHHS W HEPABCHCTBA» pPEATM3yeTCs Ha MPOTSHKCHHH BCETO OOYYCHHS HA
YpOBHE CpeaHero o0mero o0pa3oBaHUsA, IMOCKOIBKY B KaxaoM pazzaene IIporpammer
MIPEyCMOTPEHO PELIEHHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynbTare oOyuaroniyecsi oBJaJeBalOT
pa3NUYHBIMM  METOJAMHU PEIICHUS] PALMOHAIBHBIX, HWPPALUOHAIBHBIX, [OKa3aTENbHBIX,
norapu(MUYECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUU, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepxkamux napameTrpsl. [lonydeHHble yMEHUS LIMPOKO HCIONB3YIOTCS IMPU KCCICAOBAHUU
(GyHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, TPH PEIICHUH NMPUKIIAJAHBIX 3a/1a4 U 33]a4 Ha HaX0XKJICHHE
HauOONBIINX U HAMMEHBITUX 3HaYeHU GyHKuuu. JlanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GOpPMHUPOBAHHWE YMEHHUW BBITIONHATH pacu€Thl 1Mo (opmyiaM, TpeoOpa3oBaHUS
palMOHAIBHBIX, UPPALMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAK)KE BBIPAKECHUM,
coliepKalux cTerneHu u Jyorapudmel. bmaromaps wuszydeHuro anreOpanyeckoro marepuana
MPOUCXOANUT JANbHEHIee pa3BUTHE aAJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIUICHHS
oOyuaronuxcs, GOpMUPYIOTCS HABBIKH JEAYKTHBHBIX PACCYXACHUN, paOOThl C CUMBOJIbHBIMH
dhopmamu, mpeIcTaBIeHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JJIs1 PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3aJ1a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK S13bIKa HAYKH.

ConepxxarenpbHo-MeTonu4eckas JuHUS «DyHKIUU U TpadUKm» TECHO MEPerieTaeTcs C
JPYTMMU  JIMHUSIMH ~ y4e0HOro  Kypca, TMOCKOJbKY B  KakOM-TO CMbIciAe  3a4aéT
MOCIEA0BATEIbHOCTh ~ M3YYEHMsl  Marepuana. [3ydeHue  CTENEeHHOW, IOKa3aTeJIbHOW,
Jorapu(MUYECKON U TPUTOHOMETPHUUECKUX (PYHKIIMM, X CBOWCTB U IrpapUKOB, UCIOIb30BAHHE
GYHKOUE U9 penieHus] 3a7ad W3 JPYTHX YYeOHBIX MPEJAMETOB W PEATbHOW JKU3HH TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C pEUICHHEeM YpaBHEHUU U HepaBeHCTB. [Ipu
9TOM OOJBIIOE BHUMAaHHME yJesieTcss (OpMUPOBAHUIO YMEHHS BbIpaxarh (opMyIaMu
3aBUCHUMOCTH MEXYy Pa3IUYHBIMHU BEIMYMHAMH, UCCIEAOBATh MOMy4YeHHbIE (DYHKIIUU, CTPOUTH
ux rpaduxku. Marepuan 3TOM colepXaTelbHOM JIMHUM HAlEIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, TO3BOJISIONIMX BHIPAXKaTh 3aBUCHMOCTH MEXAY BEIWYMHAMH B pazNu4HON Qopme:
AHATUTUYECKOW, Tpadudeckoil © ciloBecHOW. FEro wu3ydeHue crmocoOCTBYET pPa3BUTHIO
QITOPUTMHYECKOTO  MBIIUICHUSI, CIIOCOOHOCTH K  OOOOIIEHHWIO W  KOHKpETH3alluH,
HCIIOJIb30BAaHUIO AHAJIOT .



ConepxarenbHas JmHUsT «Hauama MareMaTHdecKoro aHaiam3a» IMO3BOJISET CYIIECTBEHHO
pacmMpuTh Kpyr Kak MareMaTHYecKHX, TaK M MPUKIATHBIX 3a/1ad, JOCTYIHBIX O0Y4aroluMCs,
TaK KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH TPAPHKH CIIOKHBIX (YHKIIUN, OPEACISTh HX
HauOoJbIINE ¥ HAUMEHBIINE 3HAYCHHS, BEIYUCIIATE TUIOMAAU GUTYp U 00BEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpEHHUsl TmporieccoB. JlaHHas coJleparenbHas JUHHUS OTKPHIBAET HOBBIC
BOSMO)XKHOCTH TTOCTPOEHHSI MAaTEeMaTWYeCKUX MOJENIe peaNbHbIX CHTYalHWid, MO3BOJSET
HAXOIUTh HAWIyYIllIee PEIICHUE B TPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-IKOHOMHYECKHUX,
3ajadax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOro aHallM3a CIIOCOOCTBYET pa3BUTHIO
abCcTpakTHOr0, (POPMATBHO-IOTHYECKOT0 U KPEATMBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUN
pacrio3HaBaTth MPOSBJICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaromuecs
Y3HAIOT O BBIAAIOLINXCS Pe3ybTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTUSA MaTEMAaTUKU KaK HAyKH, U
00 uX aBTOpax.

ConepxarenbHO-MeTOIMYECKass JIMHUS «MHOXECTBa M JIOTHKa» BKIIOYaeT B ceOs
JJIEMEHTBl TEOPUU MHOXKECTB M MaTEeMaTHYeCKOH JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MPECTaBICHNUS TMPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKW W MpelaraloT HambOosee
YHUBEPCAJbHBIN S3bIK, OOBCIUHSIOIIMNA BCE pa3lebl MaTeMaTHKU U €€ NPUIOKECHUH, OHU
CBSI3BIBAIOT pa3HbIe MaTEMaTHUYECKUE TUCIUILINHBI M UX MPHIIOKEHHS B equHoe 1eioe. [Toaromy
BRXHO J1aTh BO3MOXXHOCTh OOydYaromemycss MMOHHUMAaTh TEOPETHKO-MHOKECTBCHHBIH SI3BIK
COBPEMEHHOW MAaTeMaTHKH W WCIONB30BaTh €ro Ui BBIPAKEHHUS CBOMX MbIChei. Jpyrum
Ba)XHBIM IIPU3HAKOM MAaTEMaTHUKU KaK HAayKH CJleqyeT NMPU3HAThb CBOWCTBEHHYIO € CTpOrocTh
00OCHOBaHWH W CJEeIOBaHUE ONPENCNEHHBIM MpaBHJIAM TIOCTPOSHHS  JOKA3aTeNIbCTB.
3HAaKOMCTBO C JJIEMEHTaMU MaTE€MaTH4YeCKOW JIOTMKH CHOCOOCTBYET PA3BUTHUIO JIOTMYECKOTO
MBIIUICHUS] 00YYarOIUXCsl, TTO3BOJISIET UM CTPOUTh CBOHM PACCYKICHHS Ha OCHOBE JIOTHYECKUX
npaBui, GopMUpPyeT HABBIKK KPUTUYECKOT'O MBIIIJICHHS.

B yueOHOM Kkypce «AnreOpa W Hayalla MaTeMaTHYEeCKOTO aHaIN3a» MPHCYTCTBYIOT
OCHOBBI ~ MAaTeMaTH4YEeCKOr0  MOJCIMPOBAaHMUS,  KOTOpble  TPU3BAaHBI  CIIOCOOCTBOBATh
(OPMHPOBAHUIO HABBIKOB TIOCTPOCHUS MOJENICH pPEANTbHBIX CHTYAIMi, WCCIEJIOBAHHS STHX
MoOJIeNieil C TOMOIIBIO ammapara anreOpbl W MaTeMaTHYeCKOro aHalnu3a, WHTEPIpeTalnu
MOJYYEHHBIX pe3yNlbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbli W3 pa3fesioB NPOrpaMMBbl,
MTOCKOJIBKY BECh MaTepuai y4eOHOro Kypca IUPOKO UCHOIB3YETCs ISl PEUICHUs MPUKIaTHBIX
3amau. llpm pemieHMM peanpHBIX MPAKTUUYECKUX 3a7ady  OOydarouuecs pa3BUBAIOT
HaAOJIOAAaTEIFHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOIB30BaTh
aHaJIOTHI0, 00001IaTh M KOHKPETHU3UPOBaTh Mpobiemy. JlesTensHOCTh MO (HOPMUPOBAHHUIO
HABBIKOB PEIICHHs IPUKIIAJHBIX 33a/1a4 OPraHU3yeTCsl B MPOIIECCe U3YUSHHs BCEX TeM Y4eOHOro
Kypca «Anrebpa u Hayajla MaTeMaTHYECKOr0 aHATTU3a.

Ha u3ydenune yueOHOro Kypca «Anredpa v Havyaisa MaTeMaTHYeCKOTO aHAJIN3a» OTBOIUTCS
272 4vaca: B 10 xmacce — 136 yacoB (4 yaca B Hexpenmto), B 11 kmacce — 136 4gacoB (4 vaca B
HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KVIACC

Yucia 1 BbIYMCICHUSA

Panmonansubie yrcna. OOBIKHOBEHHBIE U JCCATUYHBIC JAPOOH, MPOIEHTHI, OECKOHEYHBIC
nepuoanyeckue npoodu. Ilpumenenue apodeit U MPOIECHTOB IS PeUICHHs TPUKIATHBIX 33124 U3
Pa3IMYHBIX OTPACiEll 3HAHUW U PEATbHON KU3HU.

JleiictBuTenpHble yKcna. PalvoHanbHbIE W HMppalMOHANBHBIE YHcTa. ApudMmeTHueckue
omnepaluu C JEWCTBUTEIbHBIMU 4YWCIaMH. MOAylb NEHCTBUTEIBHOIO YHCJIAa U €ro CBOWCTBA.
[IpubnukEHHBIE BBIUMCICHMS, TpPaBUTAa OKPYIJICHWS, TNPUKHAKA H OIEHKAa pe3yibTara
BBIYUCIICHUM.

Crenens ¢ 1ensiM nokazateneM. bunom Hetotona. Mcnonb3oBanue moaxosieid (hopMbl
3alUCH AEUCTBUTENBHBIX YHCEII ISl pEICHUS] TPAKTUYECKHUX 33/1a4 U IIPEICTABIICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HATYPaIbHOM CTENIEHN U €0 CBOWCTBA.

Crenenb C palMOHAJIBHBIM IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JAECUCTBUTEIbHBIM
II0Ka3aTeJIEM.

Jlorapudwm yncna. CBoiictBa norapudma. JlecsaTuuHble U HATypalbHbIE TOTapU(MBbI.

CuHyc, KOCUHYC, TaHI'€HC, KOTAHT'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHT'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUsSI M HEPABEHCTBA

ToxpaecTBa M TOXIECTBEHHBIE NPEeOOpa3oBaHUs. YPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS U ypaBHEHUS-CIIEACTBUs. HepaBeHCTBO, pelieHe HEpaBeHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS IIENIbIX U JPOOHO-PAIMOHALHBIX YpaBHEHUH U HEPaBEHCTB.
MHoOrowieHsl OT OJHOM IepeMeHHOH. /[leneHne MHOroudjleHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousens ¢ riensiMu ko3 dunnentamu. Teopema Buera.

[Ipeobpa3oBaHus YHCIOBBIX BBIPAXKEHU, COJIEPKAIINX CTEIIEHU U KOPHHU.

Uppanmonaneupie  ypaBHeHHs. (OCHOBHBIE METOJIBl  PEUICHUS  HUPPANUOHATHHBIX
YPaBHEHUH.

[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHUS ITOKA3aTEIbHBIX YPABHCHHI.

[Ipeobpa3oBaHue BbIpaXEHH, COAEPIKALIUX JTOTapr PMBI.

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METOIbl pELIEHUS JIOrapUPMHUUECKUX
YpaBHEHUM.

OcHoBHble TpuUroHoMeTpuyeckue Gopmynsl. IIpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIpQKCHU. Pelenre TpuroHoMeTpu4ecKux ypaBHEHHMN.

Pemienue cucteM JnMHENHBIX ypaBHEHH. Marpuiia CUCTEMbl JIMHEHHBIX YpaBHEHHI.
Onpenenurens MaTpHIbl 2X2, €ro T€OMETPUUYECKHI CMBICT M CBOWCTBA, BBIYHCICHHE €T0
3HAUYEHMs], IPUMEHEHUE ONPEICIUTENS AJIs PEIICHUs] CUCTEMbI JTUHEHHBIX ypaBHEHUH. Pelienue
MPUKIAJAHBIX 337a4 C MOMOIIBIO CUCTEMbI JUHEWMHBIX ypaBHeHUM. MccienoBaHue mocTpoOeHHON
MOJEJIM C TOMOILLBIO MaTPUILl U ONPEACTUTENCH.

[TocTpoeHne MareMaTH4eCKUX MOJENIEN peaJbHOM CUTYallUH C IOMOIIBI) YPaBHEHHU H
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHU M HEPABEHCTB K PEIICHHI0 MaTEMaTUYECKUX 3aaad M
3a/1a4 U3 pa3IuIHbIX 00JaCTel HAYKU U PeaTbHOM KU3HH.

DyHKUUM U TpaduKu

OyHKIMA, crocoObl 3amanus ¢GyHKuuH. B3zanmHO oOpatHbie GyHknuu. Kommosunus
¢ynkuuit. 'paduk pyHkuuu. DneMeHTapHbIe IPeoOpazoBaHus rpapuKoB ()yHKITHIA.



OOGmactp ompeneneHuss ¥ MHOKECTBO 3HadeHu GyHkuuu. Hymu Gynakmuu. [TpomexyTku
3HaKOMOCTOSHCTBA. UETHBIe W HeuéTHble (yHKIMH. [leproandeckue QyHkiuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMBbl (QyHKIuU. Hanbonbliee 1 HauMeHblIee
3Ha4YeHHUs1 QYHKLIUHU Ha TPOMEKYTKE.

JIunelinas, KBaJipaTU4Has U APpOOHO-IHHEHHast QyHKINU. DIeMEHTapHOe HCCIel0BaHuE U
MOCTPOCHUE UX IPaHUKOB.

CrenenHass (yHKUMS C HAaTypaJbHbIM M LI€JbIM Ioka3zareneM. EE cBolicTBa M rpadux.
CpoiictBa U TpaduK KOpHS N-OM CTeneHW Kak (YHKIMH OOpPaTHOW CTENEeHH C HaATypajJbHBIM
IIOKa3aTEJIEM.

[TokazarenbHast U nmorapupmuueckast GyHKINUU, UX cBOMCTBA U rpaduku. McnonszoBanue
rpaduKoB QYHKIHMHA U1 PEIeHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpPYXHOCTb, OIpPEICIEHUE TPUTOHOMETPUYECKUX  (DyHKIMIT
YHCIIOBOIO apryMeEHTa.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B pealIbHBIX MpOLeccax U sABICHUAX. [ paduku peanbHbIX
3aBUCHMOCTEN.

Havana maTeMaTH4ecKOro aHajaIu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHus MMOCIEI0BaTENLHOCTEH. MeToa MaTeMaTH4YeCKOi
WHIOYKIMA. MOHOTOHHBIE M OTrpaHUYEHHBIE IOCIIEN0BATEIbHOCTU. VCTOpHS BO3HMKHOBEHUS
MaTeMaTHYECKOr 0 aHaJIM3a KaK aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomeTrpuueckas — mporpeccuu. beckoHeyHo — yObIBaromias
reomerpuyeckas nporpeccusi. CyMma 0eCKOHEUHO YOBIBaroIIed reoMeTpUYEeCcKOi Mporpeccuu.
JIlvHeMHbII M SKCHOHEHUHAIbHbIM pocT. Yucino e. dDopMyna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHue NpOrpeccuy Ul PELICHNs PEANIbHBIX 3a1a4 IPUKIAJIHOTO XapaKTepa.

HenpepoiBHble (yHKIMH M HMX cBoWcTBa. Touku paspbiBa. ACHMOTOTHI T'padUKOB
¢bynkumii. CBolicTBa (YHKIIMA HENMPEPHIBHBIX Ha OTpe3ke. MeToa WHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOWCTB HEMIPEPBIBHBIX (DYHKUIUH JUIS pEIICHHS 3a1a4.

IlepBas u Bropast npousBoaHble GpyHKIMHU. OnpenesneHue, reOMeTpUIecKuil 1 GU3NIeCKuit
CMBICIT TIPOM3BOTHOM. Y paBHEHUE KacaTeNbHOM K rpaduKy QyHKIIH.

[IponsBoHbIe 3neMeHTapHBIX QyHKIUH. [Ipon3BoiHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
1 KOMITO3ULIMH (PYHKIUH.

MHoskecTBa M JIOTHKA

MHokecTBO, onepanyu HajJ, MHOXKECTBAMHU U UX CBoOMCTBa. Junarpammel Diinepa—BenHa.
[IpumeHeHNEe TEOpEeTMKO-MHOXKECTBEHHOI'O amnmnapara Julsd ONHCAHMs pealbHbIX IPOLIECCOB U
SBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTH4eCKOro  OOBEKTa,  CIE/ICTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KUIIACC

Yuciaa 1 BBIYMCIEHUS

Harypaneubie u menbie uucna. [IpuMeHeHWE NPU3HAKOB JACTUMOCTH IICJIBIX YHCE,
HauOonpmui obmuii aenutens (nanee — HOJl) n Haumensinee obmiee kpatHoe (manee — HOK),
OCTaTKOB MO MO0, anroputma EBKinaa aid pemieHus 3aaa4d B 1EIbIX Yucax.

KommuiekcHple umcna. AnreOpandeckas W TpUTOHOMETpuueckas (OopMbl  3ammcu
KOMILIEKCHOTO YKclia. Apu(METHIECKHE OMNepaluy ¢ KOMIUICKCHBIMU unciaMu. M3o0paxeHue
KOMIUIEKCHBIX YHCENl HA KOOPAMHATHOM tockocTu. Popmyiia Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOr0 uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YMced Uil pelieHdus (U3HYecKuX u
rE€OMETPUUYECKUX 3aad.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEW TPUTOHOMETPUUYECKHX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUUECKOM
OKPYXHOCTH. PellieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHHS MTOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELIEHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CHCTEM W COBOKYINHOCTEH  pallMOHAJIbHBIX,
WppallMOHATIBHBIX, TOKA3aTeIbHBIX U JIOTapU(PMUUECKIX ypaBHEHUH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEHICHUI0 MATEeMAaTHMYECKUX 3a7ad U
3alad M3 pa3iMyYHbIX oOyiacTeld HayKd U pealbHOW >KU3HM, HUHTEPHpETaIus MOJy4YeHHBIX
pe3yNbTaToB.

DyHKUUH U rpaduKu

I'padux xomnozunmu ¢yHknuii. ['eomerpuueckne o0pas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue pyHKINH, UX CBOICTBA U rpaUKH.

I'padmueckne MeTonmsl pelieHUs YpaBHEHHH U HepaBeHCTB. [ padudeckre MeETOJbI
peuieHus 3a/1a4 ¢ mapaMeTpamu.

Ucnons3oBanue rpadukoB (GyHKIUH I8 MCCIEAOBAaHUS IMPOLECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX yueOHBIX MPEAMETOB U pealbHOM )KU3HU.

Hauvana maTteMaTH4eCKOro aHAJIM3a

[IpuMeHeHne MPOM3BOTHON K UCCIIEIOBAaHUIO (DYHKITUH Ha MOHOTOHHOCTh M DKCTPEMYMBI.
Haxoxaenre HanbobIIero 1 HAMMEHBIIETO 3HAYCHH HEeMTPEPHIBHON ()YHKITMHM HA OTPE3KE.

[IpuMeHeHne TPOM3BOMHOM [UIsl HAaXOXKICHUS HAWIYYIIErO PEIICHHs B MIPUKIAJIHBIX
3a/layax, JJs ONpEAETCHUS CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMysol uiu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOKMCTBO TepBoOOpa3HbIX. [lepBooOpaszHbie 37eMEHTapHBIX
¢bynknuii. [IpaBuna HaxoXAEHUS TEPBOOOPAHBIX.

Nuterpan. ['eomerpuyeckuil cMbICT MHTErpajia. Beruncienue onpeaenéHHoro nHTerpaia
o ¢popmyne Hetorona-Jlelibuuna.

[IpumeHeHue wWHTerpana JUisl HaXOXJIEHHUS IUlomianed IUlockux ¢uryp U o0BbEMOB
TFE€OMETPUUYECKUX TEIl.

[Tpumeps! perienuii nuddepeHnaNIbHbIX YpaBHEHHE. MaTreMaTiHueckoe MOAETUPOBaHNE
peabHBIX MPOIECCOB ¢ MOMOIIBI0 AU PepeHInanbHbIX ypaBHEHUH.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUS VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBII YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpaxkIaHCKOro BOCIMTAHUS:

cOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYYArOIIerocss KaKk aKTHBHOIO U
OTBETCTBEHHOI0 4YJieHA POCCHUHCKOTO OOIECTBAa, MPEACTaBICHHE O MATeMaTUYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJICHHUM, NPOILEAYp TpakJaHCKOro o0IecTBa
(BBIOOPHBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHWCTBOBATH C COIMAIBHBIMH HHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUUCKON TPAKIAHCKOW MACHTUYHOCTH, YBAXKCHHS K MPOILIOMY U
HACTOALLIEMY POCCUKWCKON MaT€MAaTHUKH, LIECHHOCTHOE OTHOILICHHE K JOCTHKEHUAM POCCUUCKUX
MAaTeMaTUKOB M POCCUHCKONW MAaTeMaTUYECKOW IIKOJbl, MCIIONb30BAHUE ATUX JIOCTHKEHUN B
JIPYTUX HayKaxX, TEXHOJIOTHX, chepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAHUE  JyXOBHBIX LIEHHOCTEH  pPOCCHMCKOro  Hapoaa, CGOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHMS, ITUYECKOr0 MOBEJACHHUS, CBA3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTUKEHUM HayKu M JIeATEIbHOCTHIO Y4EHOrO, OCO3HAHHME JMYHOIO BKJIaJa B IMOCTPOCHHE
YCTOMYHUBOroO OYyIyIIero;

4) 3¢TeTHYeCKOT0 BOCIIUTAHHUSA:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEHIeHUH, pPaCCYXIACHUH, BOCIPUHUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3juyHbIX BUJIOB UCKYCCTBA,

5) puznveckoro BOCNUTAHUSA:

c(hOPMUPOBAHHOCTh YMEHUS ITPUMCHSITh MATEMAaTHICCKUE 3HAHUS B HHTEPECaX 3JI0POBOTO
n Oe3omacHOro oOpasa *H3HU, OTBETCTBEHHOE OTHOLICHME K CBOEMY 3JI0pOBBIO (310pOBOE
NUTaHKue, COATAHCUPOBAHHBIA PEKUM 3aHATUN M OTIBIXA, pEryisipHas Gu3ndecKas akTUBHOCTB),
(u3rUecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATEIHHOCTHIO;

6) TPya10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHHE IIEHHOCTH TPYIOII00Us, HHTEpEC K pa3iuuHbiM cepam
npohecCHOHaIbHON AESITETbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOM U €€ MPUIIOKEHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBI BBIOOp Oyaymied mnpodeccun W peaTn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC TIUIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUU
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKON HalpaBJIEHHOCTH;

7) IK0JI0TUY€CKOr0 BOCIIMTAHMS:

chOPMUPOBAHHOCTh SKOJIOTMUYECKON KYIbTYpbl, TOHUMAaHHE BIUSHHUS COIHAIBHO-
SKOHOMUYECKUX IPOLECCOB Ha COCTOSIHHE MPHUPOJHONM M COLMAIBHOW CpeIbl, OCO3HAHUE
rI00anbHOrO  XapakTepa  JIKONOTMYECKUX  MpoOlieM, OpHUeHTalus Ha  IPUMEHEHUe
MaTeMaTHYeCKUX 3HAHUU Ui perieHus 3a7ad B 00JacTU OKpY’Kalouleil cpefbl, MIaHUpOBaHHE
MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPY>KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTO NO3HAHUSA:



C()OPMHUPOBAHHOCTh ~MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOLIECTBEHHOW NMPAKTHKH, TOHUMAHWE MAaTEeMAaTU4YEeCKOH HayKd Kak cepbl
YeJIOBEUYECKON JEATEIbHOCTH, ITAlOB €€ Pa3BUTHA M 3HAYMMOCTHU Ul Pa3BUTHs LIUBWIN3ALNH,
OBJIQJICHUE SI3bIKOM MAaTEMaTHUKU U MaTEMaTHUECKON KYJIbTYpOI KaK CpPEJACTBOM ITO3HAHUS MUDA,
TOTOBHOCTB OCYIIECTBIISITh ITPOEKTHYIO U UCCIIEOBATEILCKYIO IEATENbHOCTh NHAUBUIYAIbHO U

B IpyIIeE.

METAINIPEJMETHBIE PE3YJIBTATHI

[Mo3naBaTenbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3oBble Jioruyeckue eiiCTBUSA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKA MAaTEeMAaTHUYECKHUX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXIy TMOHSATUSAMHU, (OPMYIHPOBATH OIPEACTCHHUS IOHSATHUH,
yCTaHaBJIMBATh CYIIECTBEHHBI NpPH3HAK KIacCH(DHUKAIIMK, OCHOBAHUS I O0O0OImIEeHUS |
CpaBHEHUS, KPUTEPUHU MTPOBOJUMOrO aHAIIN3a;

BOCIIpUHUMATh, (OPMYIUPOBATH M MPEoOpPa3OBBIBATh CYXKACHHS: YTBEPAUTEIbHBIC U
OTpHIIaTeIbHBIC, ¢IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3H M MPOTUBOpeuus B (pakTax,
JMAHHBIX, HAOMIONEHUSAX ¢  YTBEPXKACHHSAX, TNpenjaratb KpPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEN ¥ MPOTUBOPEUNIA;

JIeNaTh BBIBOJBI C WCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX M WHIYKTHBHBIX
YMO3AKIOUECHUH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIFHO JI0KA3aTEIhCTBA MAaTEMAaTHUCCKUX YTBEPKICHUH (TIPSIMBbIC H
OT TPOTUBHOIO), BBICTPAUBATH API'yMEHTALIMIO, NPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
000CHOBBIBaTh COOCTBEHHBIC CY)KJICHUSI ¥ BBIBOIBI;

BbIOHpaTh crnoco0 pelieHus Yy4yeOHOW 3aaauu (CpaBHHMBAaThb HECKOJIBKO BapHUaHTOB
pemieHusi, BbIOMpaTh HauOoJee MOAXOMAIMUNA € YYETOM CaMOCTOSTEIbHO BBIIECICHHBIX
KpUTEPUEB).

ba3oBble ucciieqoBaTe/IbCKUE 1eMCTBUS:

MCITOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIIbCKUNA MHCTPYMEHT TO3HAHUs, (POPMYIUPOBATH
BONPOCH, (UKCUPYIOIIKME MPOTUBOpeYHe, MpobieMy, ycTaHABIMBAaTh HCKOMOE U JaHHOE,
(hopMHpOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIHI0, MHCHHE;

MPOBOJUTH CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  3KCIEPUMEHT, HCCIEJOBAaHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEM MAaTeMaTHYeCKOTrO OOBEKTa, SBICHHS, MPOIECCA, BBISIBICHHUIO
3aBUCHMOCTEH MEXIy 00BEKTaMU, SIBJICHUSMU, TIPOIIECCAMH,

CaMOCTOATENILHO (OPMYIUPOBATh 000OIIEHUS W BBIBOJIBI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, UCCIICIOBAHHUS, OLICHUBATh JTOCTOBEPHOCTh MOIYYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000IIEHNI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIJIBUTATH MPEINOIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Padora ¢ nunopmanmeii:

BBISBJISTH JEPUIIUTHI HHPOPMALIUU, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOMPOC U IS
peLIEHHUS 3a/1auu;

BBIOMpaTh WH(MOPMAIMI0O W3 HCTOYHHUKOB  PA3UYHBIX THUIIOB, aHAJIM3HPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HMHGPOPMALMIO PA3JIMYHBIX BHJIOB H  (hopm
MPEACTABJICHHUS;



CTPYKTYpHpOBaTh  MHQOpMAIMIO, MNPEACTaBIATh €€ B  pPasaMyHbIX  (opMax,
WUTIOCTPUPOBATh I'padUuecKy;

OIICHMBATh HAASKHOCTh HMHPOpPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIE el CTBUS

Ooumenne:

BOCIIPUHHUMATL U q)OpMy.TIHpOBaTI) CYKIACHUA B COOTBCTCTBUHU C YCJIOBUAMH U LECIAMU
o0IIeHusl, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX
TCKCTAax, OaBaTb IIOACHCHHUA 110 XO4Yy PpCIICHUA 3aaadrd, KOMMCHTUPOBATH HOJ'Iy‘IeHHI)II\/JI
pe3ynbTar,

B X0JI¢ OOCYXKIEHUS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIAaeMOM TEMbI, MPOOIEMBI,
pemaeMOI‘/'I 3ala4, BBICKA3bIBATH HUACHU, HAIICJICHHBLIC HA IOUCK PCHICHUSA, COMOCTABJIATH CBOU
CYXICHUS C CYKIEHUSMH IPYTUX YYaCTHHUKOB JAMaiora, OOHapyXHBaTh pa3jiMyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe POopMyTHPOBATH Pa3HOIIIACHS, CBOM BO3PAKCHHUS,

IPEJCTaBIATh PE3yAbTaThl PEIICHHs 3aJauM, SKCIEPUMEHTAa, HCCIIEIOBaHHS, MPOEKTa,
CaMOCTOSITENTLHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YY€TOM 3a7a4 MPE3CHTAlMH U
0COOEHHOCTEH ayIUTOpPHUH.

PeryasiTuBHBIC yHUBEpCAIbHbIC Y4eOHbIC 1eHCTBHA

Camoopranuszauus:

COCTABJIAATh IUIAH, AJTOPUTM pELICHHs 3a/laud, BBIOMpaTh Crnoco0 pelieHus ¢ y4éToM
HUMEIOLIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBAThH
BapHAaHTHI PELICHUH C y4ETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJLIEKT:

BJIQJICTh HABBIKAMH TTO3HABATEIILHON PeQUICKCHH KaK OCO3HAHMS COBEPIIAEMBIX JECHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HX pE3yabTaTOB, BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISI IIPOLIEcCa U pe3ysIbTaTa pellieHrs MaTeMaTHUeCKOH 3a1a4u;

IPEIBUIETh TPYAHOCTH, KOTOpPHIE MOT'YT BO3HUKHYTb IPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HalWJEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHWBATh COOTBETCTBHUE pe3yJibTaTa LEIHM M YCIOBUSM, OOBSICHATH NPUUYHHBI
JNOCTIDKEHHSI WM HEAOCTHXKEHHMS pPE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAasI 1eSITEIBHOCTD:

NOHHUMATh U UCHOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM UM MHIUBUAYAIbHON paboThl MpU
pelieHny y4eOHBIX 3ajJady, NPUHHUMATh LEelb COBMECTHOM JESTEIbHOCTH, IUIAHWPOBATH
OpPTraHU3aIMI0 COBMECTHOH paloThl, pacmpenensiTh BUAbI paboT, IOroBapHBaThCs, OOCYKIATh
MpoIIeCC U PE3YNbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYyNIOBBIX (hopmax paboThl (0OCYyKIeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMb» U HHbBIE), BBIIOJIHATH CBOI 4YacTh paOOThl M KOOPAMHUPOBATH CBOU JEHCTBHS C
JIPYrUMM 4JIEHAaMH KOMAaH]Ibl, OLIEHMBAaTh KadeCTBO CBOET0 BKJIAZa B OOMIMHA MHPOXYKT IO
KpuTepusM, chopMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

NNPEJIMETHBIE PE3YJIBTATbBI



K konmy oOydenust B 10 kJacce 0oOy4aromuics TOJYYHUT CIEAYIOIIME IMPEIMETHBIC
pe3ybTaThl MO OTACIBHBIM TeMaM paboueil mporpaMMel y4eOHOro Kypca «Anredpa ¥ Haudana
MaTEMaTHYECKOT O aHATIN3a»:

Yuciia 1 BLIYMCIICHHUS:

CBOOOJHO ONEpUPOBATh MOHATUAMH: PallMOHAIBHOE YUCII0, OECKOHEUHAs MepUOJUecKast
JpoOb, MPOLEHTHI, MUPPALlMOHATIBHOE YHUCIIO, MHOKECTBA PAIlMOHAIBHBIX M JEHCTBUTEIBHBIX
4KCell, MOAYJb IEHCTBUTEIBHOIO YHCIIA,;

OPUMEHATH IpOOH U MPOLIEHTHI JIs1 pEIeHUs] TPUKIAIHBIX 3aa4 U3 pa3InyHbIX OTpaciel
3HaHUH U PEALHON KU3HH,

IPUMEHATh NPUONMKEHHBIE BBIYMCIEHUS, MpaBWIa OKPYIJIEHMS, NMPUKUIKY U OLEHKY
pe3yabpTaTa BIYMCIEHUI;

CBOOOJHO ONEpPUpPOBATh IIOHATHEM: CTENEHb C LENbIM I0Ka3aTeleM, HCIO0Ib30BaTh
MOAXOAALTYI0 (OpPMY 3alHMCU JACHCTBUTEIBHBIX YHCEN IS pEIICHHs MPAKTHUYECKHX 3a/1ad U
MIPEICTaBJICHUS JaHHBIX;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: apUPMETUYECKII KOPEHb HATYPAIbHOM CTETIECHHU;

CBOOO/IHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALlMOHAIBHBIM [10Ka3aTeseM;

CBOOOJHO OIEPHUPOBATH MOHATHSAMH: JIOTApU(PM UHCIA, ACCATUYHBIE W HATYpalbHBIC
JorapuMsl;

CBOOO/IHO OINEpPUPOBATh MOHSTUSIMH: CHHYC, KOCHMHYC, TaHT€HC, KOTAHI€HC YHCJIOBOIO
apryMeHTa;

OIEPUPOBATH MOHATUSAMU: APKCUHYC, ApKKOCUHYC M apKTaHT'€HC YHCIIOBOI'0 apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBaTh  TOHATHSAMHU:  TOXKIECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

IPUMEHATh pPa3JInYHbIE METOJbl PELICHUS PAalUOHAIBHBIX M JPOOHO-PAllMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] UHTEPBAJIOB AJISl PELLIEHUSI HEPABEHCTB;

CBOOOJHO OMNEpPUPOBATH MOHATUSAMHU: MHOIOWIEH OT OAHOH NEpEeMEHHOH, MHOTOWIEH C
HeNbIMA - KOdQQHUIMEHTaMH, KOPHH MHOTOWICHA, NPUMEHATh JEJICHHEe MHOTOWIeHa Ha
MHOT'OUJIEH C OCTAaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3anay;

CBOOO/ZIHO ONEpUPOBATh IOHATUSMHU: CHUCTEMa JIMHEHHBIX ypaBHEHHUI, MaTpula,
OIIPEIENIUTENIb MAaTpullbl 2 X 2 M €ro TeOMETPUYECKUH CMBICHI, HCIOJIb30BaTh CBOMCTBA
OIIpEeNeNnUTEN 2 X 2 JUId BBIYMCIEHUS €r0 3HAYEHUs], IPUMEHATh ONPEACIUTENIN Ul PELICHUS
CUCTEMBI JINHEHMHBIX YPAaBHEHUH, MOJEIHUPOBATH PEAIbHBIE CUTYAl[Md C IIOMOILBIO CHCTEMBI
JVHEHHBIX YPAaBHEHHMM, HCCIENOBATh IIOCTPOEHHBIE MOJEIUM C IIOMOINBIO MaTpull H
oIpe/ienuTeNel, MHTEPIPETUPOBATh NOJIYyYEHHBIH PE3ybTarT;

UCII0JIb30BaTh CBOMCTBA AEUCTBUI ¢ KOPHAMMU Ul IPeoOpa30BaHUs BIPaKEHUI;

BBIMOJNHATh MPEOOpa3OBaHUsl UYKCIOBBIX BBIPAKEHUH, COJIEp)KAIMX CTENEHU C
palMOHAJIBHBIM I10KA3aTeNeM;

UCIOJb30BaTh  CBOMCTBA Jorapu@moB s NpeoOpa3oBaHUs  JIOrapU(PMHUUECKHX
BBIPAXKCHUH;

CBOOOZIHO  ONEpUpOBaTh  MOHATHUSAMHU:  HUpPpPALMOHANIbHBIE,  IOKAa3aTelbHbIE U
aorapuMUUYecKre ypaBHEHUS, HAXOJUTh UX PEIICHUS C MOMOIIBI0 PABHOCHIIBHBIX MEPEXO0I0B
WJIM OCYLIECTBIIAA IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TPUTOHOMETpHYeckue  (opmynsl s mpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHU;



CBOOOJHO ONEpUPOBaTh IOHATUEM: TPUTOHOMETPHUUYECKOE YpPaBHEHUE, IPUMEHATh
HeoOXouMbIe (POPMYITBI IIs PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUMH;

MOJETUPOBaTh peajlbHble CUTYallMM Ha s3bIKE aureOpbl, COCTaBJIATh BBIPAXKEHUS,
ypaBHEHHs, HEPABEHCTBA I10 YCIOBHIO 3aJayd, MHCCIEAOBaTh ITOCTPOSHHBIE MOJEIH C
HCIOJIb30BaHUEM alapaTa ajreopsl.

DYyHKIUUHN U TPaPUKH:

CBOOOJHO ONEpUPOBATh IMOHATUAMH: (YHKLUSA, CHOCOOBI 3aJaHMs (PYHKIUH, B3aUMHO
oOpaTtHble (DYHKIMH, KOMIO3MIHA (QYHKIMHA, rpaduk (QYHKIWHU, BBHIIOIHATH AJIEMEHTAPHBIE
npeoOpa3oBaHus rpaduKkoB GyHKIUH;

CBOOOJTHO OIEPHPOBATH MOHSATHSAMH: OO0JACTh ONPEACTICHUS W MHOXECTBO 3HAUCHHM
¢GbyHKUIMY, HYTH QYHKLINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OIEpUPOBaTh MOHATUAMHU: YETHbIE W HEUETHbIE (YHKLUHU, NEPUOTUYECKUE
(GyHKUIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJbIlIee U HAUMEHbIIIee 3HaUeHNEe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OIEPUPOBATh IMOHATUSAMH: CTENEHHas (YHKLUUS C HATYpaJbHBIM U IIEJBIM
MoKa3zaresieM, rpaduk CTENeHHOM (YHKLUUU ¢ HaTypajJbHbIM U LIEJNbIM IOKa3aTeieM, rpaduk
KOpHS N-0M CTeNeH! KaK (YHKIUU OOpATHOM CTETIEHU C HaTypaJbHBIM ITOKa3aTelIeM;

OIlEpUPOBATh MOHATHSMHU: JIMHEHHAas, KBaJpaTU4Has M JpOOHO-IMHEHHas (yHKIMH,
BBITIOJIHATH 3JIEMEHTapHOE UCCIIEIOBAaHHUE U TIOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEPUPOBATH MOHATHAMM: IMOKa3aTeldbHas U Jorapupmuueckas QyHKIUH, UX
CBOMCTBA M TpayKH, UCIIOITH30BATH MX TPAPHKH LTS PEIICHHUS YPaBHEHU;

CBOOOJHO OMEpPUPOBATH MOHATUSMHU: TPUTOHOMETPHUUYECKAs OKPYXKHOCTb, ONpPEIeTICHHE
TPUTOHOMETPUYECKUX (DYHKIMI YUCIIOBOIO apryMeHTa;

UCTIOJIb30BaTh TpapuKku (QYHKIMHA JUIS MCCIEOBaHMS TPOLIECCOB U 3aBUCHMOCTEH IpH
pelIeHNH 3a/ad U3 JPYruX Y4eOHbIX MPEIMETOB M pealbHOM KM3HM, BBIpaXaTb (opMylIaMu
3aBHCUMOCTH MEX]ly BETHUYNHAMU;

Hauvasia MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO ONEPUPOBATHh IMOHATUSAMH: apu(pMeTHUYecKas W TEeOMETpUYecKas MpOrpeccus,
0eCKOHEYHO YObIBalOIas FeoMEeTpHUECcKasi IPOrpeccHsl, JIUHEHHBINA U 3KCIIOHEHIIUAIBHBIA POCT,
(dbopMyIa CIOXHBIX MPOLIEHTOB, HMETh MPEACTABICHNE O KOHCTAHTE;

UCII0JIb30BaTh IPOrPECCUH ISl PEIIEHUS pealibHBIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUpOBaTh  IMOHATHAMU:  IOCIEAOBATEIbHOCTb,  CIIOCOOBI  3aJaHUS
MIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPaHUYCHHBIE ITOCIEA0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKIEHHMS] MaTEMATHYECKOI 0 aHaIM3a KaK aHaIn3a 0ECKOHEUHO MaJlbIX;

CBOOOJHO OINEPUPOBATH MOHATHSAMH: HENpPEpBIBHBIE (DYHKIIMU, TOUYKH pa3pbiBa Tpaduxa
(hyHKIIMH, aCUMIITOTHI rpadrka PyHKIUH;

CBOOOJHO OIEpUPOBATH TMOHATHEM: (YHKIHS, HETpepblBHAs Ha OTpe3Ke, MPUMEHSThH
CBOMCTBa HENPEPHIBHBIX (DYHKIMI U1 peleHus 3aaay;

CBOOOJHO ONEpPHPOBATH TMOHATUSMH: TIepBasi W BTOpas MPOW3BOIHBIC (YHKIIHH,
KacaTenbHas K rpaduky QyHKIUY;

BBIYUCIISITH TIPOM3BOAHBIE CYMMBI, IPOU3BEICHHUS, YaCTHOTO ¥ KOMIIO3HMIIMU JBYX
(GyHKUUH, 3HaTh TIPOU3BOHBIE SJIEMEHTAPHBIX (DYHKITUI;

UCIIOJIb30BaTh FEOMETPUYECKUN U (PU3MUECKUIT CMBICIT TPOU3BOIHON [T pELIeHUs 3aad.

MHo:kecTBa U JIOTHKA:

CBOOOJHO OIEPUPOBATH MOHATUAMU: MHOXKECTBO, OIlEPALIUU HaJl MHOKECTBAMU;



HCITIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN aIllapaT Ui ONMCAaHUs PeabHBIX MPOLIECCOB
U SIBJIGHUH, IPU PELICHUH 3371a4 U3 IPYTUX Y4eOHBIX IPEIMETOB;

CBOOOJIHO OMNEpUPOBATH TOHATUSMHU: OIpEJIeiIeHHe, TeopeMa, ypaBHEHHUE-CIIEACTBHE,
CBOMCTBO MaTeMaTHYeCKOr0 OOBEKTa, JIOKA3aTEIbCTBO, pPAaBHOCUJIbHBIE ypPaBHEHUS U
HEpaBEHCTBA.

K konmy oOyuenus B 11 kjacce oOydYarOImUACSA TMONYYHT CICIYIOIIAE TPEIMETHBIC
pe3yabTaThl MO OTAETBHBIM TeMaM pabouell mporpamMMmbl yueOHOro Kypca «Anredpa u Havama
MaTEMaTHYECKOT O aHATIU3a»:

Yuciia 1 BbIYMCICHUSA:

CBOOO/ZIHO ONEpUpOBaTh MOHATHSAMH: HATypalbHOE M LEJI0€ YHUCI0, MHOXECTBA
HaTypaJIbHBIX U LEJNbIX YMCEJl, UCIIOIb30BaTh NIPU3HAKU AenumocTy nenslx uucen, HOJ u HOK
HAaTypaJbHBIX YUCEN IS PELICHUs 3a7a4, IPUMEHATh aNropuT™ EBkinaa;

CBOOOJHO ONEpUpPOBATh MOHATHEM OCTaTKa MO MOJIYJIIO, 3alIMCHIBATh HATYpalbHbIE YHCIIa
B Pa3JINYHBIX MTO3UIIMOHHBIX CUCTEMAaxX CUHMCIICHHUS;

CBOOOJHO OMEpPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO M MHOXXECTBO KOMILJIEKCHBIX
4ycell, IPEICTaBIATh KOMIUIEKCHBIE YHCiia B aNreOpanyecKoil M TPUTOHOMETPUYECKOH (opme,
BBITOJTHATH apH(PMETHIECKUE ONEPAlii ¢ HUIMH U M300pakaTh Ha KOOPAMHATHOH IJIOCKOCTH.

YpaBHeHHUS M HEPABEHCTBA:

CBOOOZIHO  ONEpUpOBaTh  MOHATHUSAMHU:  HpPpPALMOHANIbHBIE,  IOKAa3aTeNbHbIE U
aorapu@MuyecKre HepaBeHCTBA, HAXOUTh UX PEIICHUS C TOMOIIbI0 PAaBHOCHIIBHBIX MEPEX0/10B;

OCYILIECTBIISITH OTOOP KOPHEH MpHU pelIeHUH TPUTOHOMETPHUYECKOTIO ypaBHEHUS;

CBOOOJHO ONEpUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoO0XoauMble (HOPMYIIbI 7Sl pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;

CBOOOJTHO OIEpUPOBATh MOHATHAMU: CHCTEMAa U COBOKYITHOCTh YPAaBHEHHI M HEPAaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBHS, HAXOUTh PELIEHUSI CHCTEMBI M COBOKYITHOCTEN
palMOHATIBHBIX, HPPALMOHAIBHBIX, TIOKA3aTENbHBIX W JIOTAPU(PMHUUYECKHX YpaBHEHHH WU
HEpaBEHCTB;

pelars panuoHalbHbIE, HWPpPALMOHAJIbHBIE, IIOKa3aTelbHblE, Jorapudmuueckue Hu
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COAEP KALUE MOLYJIN U ITApaMETPHI;

IPUMEHATH TpapUuecKue METOIbI JUIsl PELIEHUs] YpaBHEHUI 1 HEPABEHCTB, a TAKXKe 3a/1ay
C ImapaMeTpaMu;

MOJICIUPOBAaTh peajbHble CHUTyallMM Ha S3bIKE aiureOpbl, COCTaBISATh BbIPAKEHUS,
YPaBHEHUS, HEPAaBEHCTBA M MX CHCTEMBbl 110 YCIOBHUIO 3aJaud, HMCCIEIOBATH IOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOJyYCHHBIN pe3ylbTar.

DYyHKIUUHN U TPAaPUKH:

CTpOUTH I'paUKH KOMIIO3ULIUU (YHKIUI ¢ TOMOUIBIO 3JIEMEHTAPHOTO HCCIEIOBAaHUS U
CBOMCTB KOMIIO3HIINHU ABYX ()YHKIIHIA;

CTPOUTHh TE€OMETpUUYeCKHe o00pa3bl ypaBHEHUH U HEPAaBEHCTB HAa KOOPAMHATHOMN
IIJIOCKOCTH;

CBOOO/IHO OIIEPUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUUYECKUX (YHKIINMH;

OPUMEHATH QYHKIUU JJI1 MOJCIIUPOBAHUS U UCCIIEIOBAHUS PEAIbHBIX MTPOLIECCOB.

Havana maTeMaTH4eCKOro aHAJIM3a:

UCIOJIb30BaTh MPOU3BOJHYIO Ui HCCIAEAOBAaHUA (QYHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI;

HAXOJUTh HauOOJbIlIee U HAUMEHbIIIee 3HaUeHUs (DYHKIIMU HEMPEPhIBHON Ha OTPE3KE;



UCIIOJIF30BaTh MPOM3BOIHYIO JIUISl HAXOXKJICHHS HAMJIYYIIETO PEIICHHUS B MPHUKIAIHBIX, B
TOM YHUCJIe COIHAIBLHO-YKOHOMHYECKHX, 3a7adax, s OINpeACTCHHUS CKOPOCTU U YCKOpPEHUs
rpoiiecca, 3a1aHHOro GopMyIIoN WU TpaduKoM;

CBOOO/IHO OMEPUPOBATH MOHITUSIMHU: TIEpBOOOpa3Has, ONpeIeIEHHBINA HHTETPaAl, HAXOJHUTh
MEepPBOOOpA3HBbIC AJIEMEHTAPHBIX (YHKIHUWA W BBIYUCIATH WHTerpain mo ¢opmyine Hproorona-
JletiOHMIIA;

HAXOJHTh TUIOMIAIH IIOCKUX (PUTYP U 0OBEMBI TEJI C TIOMOIIIBIO HHTETpaJia,;

UMETh TIPEJCTABIIEHUE O MATEMAaTHYCCKOM MOJCIHPOBAHHHM HA TMPUMEPE COCTABIICHUS
g depeHInaIbHbIX YPaBHEHHUI;

peniaTh MPUKIAJIHBIC 33J]a4d, B TOM YHCJIC COMMATBLHO-YKOHOMHYECKOTO U (DPU3HUYECKOrO
Xapakrepa, CpeICTBaMU MaTeMaTHYECKOT0 aHaTn3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBo yacon DuekTpo | BocnurareabHBIH KOMIIOHEHT YPOKa
HHbIE
Kontp (unppos
Ne HaumeHoBaHuUe pa3aeioB U TeM OJIbHBI IpakTn bi€e)
n/n NMPOrpaMMbl Bcero | e YyecKue o0pa3oB
pador padoThI aTeJIbHbI
bl e
pecypchl
- YCTaHABJIMBATH JIOBEPUTEIHHBIE
OTHOLICHUA MCKY YUUTCICM U
00yJaroIMMUCS, CTOCOOCTBYIOIITUX
MIO3UTUBHOMY BOCTIPUSTHIO YYaIIUMHUCS
TpeGoBaHUH U MPOCHO yUUTENS
- IPHUBJICKAaTh BHUMaHUE 00yJaromuXcs K
o0cyxaeMoi Ha ypoke HH(OpMaIIHH,
MHOKECTBO JeHCTBUTEIbHBIX aKTMBU3aLlUM [103HABATEIILHON
yrcerr. MHOFOWICHEL JeSITeTBHOCTH 00yYaroIIuXCst
PanmonansHbie ypaBHEHUS U 24 1 - IPUMEHSATH Ha YPOKE HHTEPAKTUBHBIE

HepaBeHCTBA. CUCTEMBI TMHEHHBIX
YpaBHEHUU

(dhopMbI pabOTHI ¢ 00YYAIOIIIUMHUCS:
JIMCKYCCHH, KOTOPBIC Jat0T 00YUYarOIIUMCS
BO3MOXXKHOCTH ITPHOOPECTHU OIBIT BEACHUS
KOHCTPYKTHBHOT'O JTHAJIOTa

- OpraHu30BBIBATH MIE(PCTBO
MOTHBHPOBAHHBIX 00YJAFOIINXCS HAT UX
HEYCTICBAIOIUMH

OJTHOKJIACCHUKAaMHU, JAI0IIee 00yJaromuMcst
COIMAJIbHO 3HAYNMEIH OIBIT




COTPpYAHHUYCCTBA U B3aMMHOM ITOMOIIY

- peaJM30BbIBATh BOCIIUTATEIHLHBIC
BO3MOXKHOCTH B Pa3JIMYHBIX BUJIAX
JeSITeTbHOCTH 00yYaroIUXCs CO CIIOBECHOM
(3HAKOBOI) OCHOBOW: CAMOCTOSITEIIbHASI
pabora ¢ yueOHHUKOM, paboTa ¢ Hay4HO-
MONYJISIPHOM TUTEpaTypOil, 0TOOp U
CpaBHEHHE MaTepraja 1o HECKOIbKHM
UCTOYHUKAM.

@Oyuxuuu u rpapuxu. CTeneHHas
(GyHKIUS C LEeJbIM [TOKa3aTeaeM

12

- p€ain30BbBIBATh BOCIIMUTATCIIbHBIC
BO3MOXXHOCTH B PA3JIMYHBIX BUJIAX
JESTeNbHOCTH, 00YYaIOIUXCS CO CIIOBECHOU
(3HAaKOBOI) OCHOBOM: CHCTEMAaTH3aIUs
y4eOHOro MaTepuaia

- IPOCKTUPOBATHb CUTYyalluUH U CO6I)ITI/I$I,
Pa3BHBAIOIIHNE SMOIUOHATBHO-IIEHHOCTHYIO
cdepy oOyuaromerocs

- Pa3BUBATh Y OOYJAIOIIHXCS
MO3HABaTENbHYIO aKTUBHOCTb,
CaMOCTOATCIbHOCT, MHUIIUATHBY,
TBOPYECKHE CITOCOOHOCTH

- pealnn30BbIBaTh HA YPOKAX
MOTHBHUPYIOIINM OTEHIIHA FOMOpAa,
paspsKaTh HanpsHKEHHYIO 0OCTaHOBKY B
KJ1acce.

Apudmernueckuil KOpeHb N-oi
crenenu. MppauvoHanbHbIe
YpaBHEHUs

15

-OpraHU30BBIBaTh UHIAUBUIyAJIbHBIE U
rpynmnoBsie GopMbI y4eOHOM IeATETbHOCTH;

-pCaAIN30BbIBATh BOCIIUTATCIIbHBIC
BO3MOXKHOCTH B Pa3JIMYHBIX BUJAX




JeSITeTbHOCTH 00yYaroIuXcs CO CIIOBECHOM
(3HAKOBOI) OCHOBOI: CAMOCTOSITEIIbHAS
pabora ¢ yueOHUKOM, paboTa ¢ Hay4HO-
HOMYJSPHOM IUTEPaTypOid, 0TOOp 1
CpaBHEHME MaTepuasa 10 HECKOJIbKUM
HCTOYHHKAM;

-IIPUMEHSTH Ha YPOKE UHTEPAKTUBHBIE
(bopMbI pabOTHI ¢ 00YYAIOIIIUMHUCS:
JIMCKYCCHH, KOTOPBIC JAt0T

00y4aroImuMcst BO3MOXKHOCTb IIPHOOPECTH
OIIBIT BEICHNSI KOHCTPYKTUBHOIO AUAJIOra;

-IIPOEKTUPOBATH CUTYAIH U COOBITHS,
pa3BUBAIOIINE KYIbTYpPY MEPEKUBAHUN U
[IEHHOCTHBIE OPUEHTAIINU PeOeHKa;

-MHULMAPOBATH U IOAHACPKUBATH
HCCIIEN0BATENIbCKYIO IEITEIBHOCTD
[TokasarenbHas QyHKIHS. 10 1 00yJaronuXxcsi B paMKax peaan3aiui UMU
ITokazarenbHble ypaBHEHUS WHIABUAYAIBHBIX U IPYIIIOBBIX
HCCIIEN0BATENbCKUX IIPOEKTOB, YTO 1aCT
00yJaronmMcst BO3MOYKHOCTh TIPHOOPECTH
HABBIK MyOJIIMYHOTO BBICTYIUICHHS TEpPe]
ayJUTOpPUEH, apryMEHTUPOBAHUS U
OTCTaMBaHUs CBOEH TOYKH 3PEHUSI.

- 00maThCs ¢ 00yJarOMUMHKCS (B TAATIOTE),
MPU3HABATH MX JOCTOMHCTBA, IOHUMATh U
MNPpUHUMATh UX

Jlorapu¢mudeckas GyHKIH. 18 1 - OpraHU30BBIBATH HHIMBUIYATbHBIE U

Jlorapudmudeckie ypaBHCHHS rpymmnoBbie GOpMbl yUeOHOH eI TeTbHOCTH

- OPraHHu30BbIBATDL JJIA o6yqafoumxc;1
CHTyaLII/Iﬁ KOHTPOJIA U OLCHKHA




-peaIn30BbIBATH BOCIIUTATEIIHLHBIE
BO3MOXXHOCTH B Pa3JIMUHBIX BUAAX

NI TETFHOCTH, O0YYaIONIUXCS CO CIIOBECHOM
(3HAaKOBOI) OCHOBOM: CHCTEMAaTH3aIUs
yueOHOro Marepuaa.

TpuroHomeTpruuecKkue BhIPAKEHUS U
YpaBHEHUS

22

-pC€aIn30BbIBATh BOCIIUTATCIIBHBIC
BO3MOXKHOCTH B Pa3JIMYHbBIX BUJIAX
JeSITeNbHOCTH 00yYaroIUXCcs CO CIOBECHOM
(3HAKOBOI1) OCHOBOW: BHIBOJIBI U
JIOKa3aTesIbcTBO (hopmyJl, aHAIH3 HOpMYI,
pellIeHHE TeKCTOBBIX KOJTMUYECTBEHHBIX U
Ka4C€CTBCHHBIX 3a1a4, BBIITIOJITHCHUC 3a,£[aHI/Iﬁ
10 pa3rpaHUYEHUIO TTOHATHI

- IPUMCHATH HA YPOKC HHTCPAKTUBHLIC
(dhopMbI pabOThI ¢ 00YUYAIOIIUMHUCS: yIeOHBIC
JICKYCCHH, BUKTOPHHBI, HACTOJILHBIC UTPHI,
pOJIeBbIE UTPHI, y4eOHBIE POECKTHI

[TocemoBaTeNbHOCTH U IPOTPECCUU

10

- IPUMEHSATH HAa YPOKE HHTEPAKTUBHBIE
(dbopMbI pabOThI ¢ 00YUAIOIIIUMHUCS:
rpymmnoBas pabora wiu padoTa B mapax,
KOTOpBIE y4aT 00y4aronuxcsi KOMaH/IHON
paboTe 1 B3aMMOJEUCTBUIO C IPYTUMHU
o0y4JaroIuMucs

- IpUBJIeKaTh BHUMaHHUE O0yJarOITUXCS K
LIECHHOCTHOMY aCIEKTY U3Yy4aeMbIX Ha YPOKE
SIBJIEHUM, TIOHSTUH, TPUEMOB

HenpepsiBHbIC hyHKIINH.
[IpounsBonnas

20

- MOOYXKIaTh 00yJaroIIUXCsl COOI0IaTh Ha
YpOKe OOIICTIPUHSATHIC HOPMBI TTOBEICHHSI,
MpaBujIa OOIICHUS

CO CTapmMMu (YIUTEISIMU) U CBEPCTHUKAMU




(oOyuarommmucs)

- IPUMEHSTh Ha YPOKE HHTEPAKTUBHEIC
(dhopMBI PabOTHI ¢ 00YYAIOIIUMHUCS:
rpymmnoBas padora uiau pabora B mapax,
KOTOpBIE ydaT 00yJaronIuXcsi KOMaHIHOU
paboTe ¥ B3aMMOJICHCTBHIO C APYTUMH
00yJaroIUMUCS

- OpraHU30BbIBATH MIE(PCTBO
SPYAUPOBAHHBIX 00YJAFOIIUXCS HAl UX
HEYCIEBAIOIIUMHU

OJTHOKJIACCHUKAaMH, JIafoIIee 00ydJaromuMCs
COLIMAJILHO 3HAYUMBIHN OITBIT
COTPYJIHUYECTBA U B3aUMHOM TTOMOIIIH

[ToBTOpEeHue, 0600IICHNE,
CHCTEeMaTH3alus 3HaHUuU

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

136

10




11 KIIACC

Ne
n/n

HaumeHoBaHue pa3jieioB U TeM
NMPorpamMmMbl

KoanuecTBo 4acoB

Bce
ro

Kontpoasn
ble padoThbI

IpakTn
yeckue
padoThI

DJIeKTPOHHbIE
(umdposbie)
o0pa3oBaTejibHbIE

pecypcsl

BocnuTreILHLI KOMIIOHEHT
ypoka

HccnenoBanne GyHKIUN ¢
MTOMOIIIBIO MPOU3BOIHOMN

22

- MO0y /1aTh 00YUYaOIUXCS
COOJTFOIaTh HA YPOKE
OOIIETPUHSATHIE HOPMBI
TIOBEJICHUS, TIPaBUIIa OOIICHUS

CO CTapUIMMH (YUUTEISIMH) U
CBEpPCTHUKAMH (00y4JarOITUMUCS )

- MPUMEHSTH Ha YPOKE
WHTEpPaKTUBHBIE (POPMBI pabOTHI C
00y4aroIUMUCS: TPYIIOBAs
pabora unu pabora B apax,
KOTOpBIE ydaT 00yJaronuuxcs
KOMaHJHOU paboTre 1
B3aMMOJECHUCTBUIO C IPYTUMU

00 yJaroIMMUCS

- OPraHU30BBIBATH MIEPCTBO
APYIUPOBAHHBIX O0YUAOIIHXCSI
HaJl UX HEYCIIEBAIOIIUMHU

OIHOKJIACCHUKAMHU, JTAIOIIee
00yJaroIIMMCS COITMATBHO
3HAYUMMBIM OMBIT COTPYAHUYECTBA
¥ B3aUMHOM TTOMOIITHA

[TepBooOpa3Has 1 HHTETpal

12

- peaJIn30BbIBATH
BOCIUTATEIHHBIE BO3MOXHOCTH B
Pa3IUYHBIX BUJIAX JEATEIbLHOCTH,




00yJaroIIUXCsl CO CIIOBECHOM
(3HaKOBOW) OCHOBOM:
CHUCTEMaTHU3aIMs y4eOHOTO
MaTepuana

- IPOEKTUPOBATH CUTyallUU U
COOBITHSI, Pa3BUBAIOIINE
IMOILUOHAILHO-IIEHHOCTHYIO
chepy oOyuarorerocs

- pa3BUBaTh Y 00Y4aOLINXCS
MO3HABATENIbHYIO AaKTHBHOCTb,
CaMOCTOSITENTbHOCT, HHUITHATUBY,
TBOPYECKUE CIIOCOOHOCTH

['paduky TPUTOHOMETPUIECKUX
¢ynkuuit. TpuronomeTpudeckue
HEepaBEeHCTBA

14

- YCTaHABJIUBATh JOBEPUTEILHbIC
OTHOIIICHUS MEXKY YIUTEIIEM H
00yJaroIUMUCH,
CIOCOOCTBYIONINX MTO3UTUBHOMY
BOCIIPUSTHIO YUAIIIUMUCS
TpeOOBaHMI M TIPOCKO YUUTEIS

- HpI/IBJ'IeKaTB BHUMAHUC
oOydJaronmxcs K 00cyxmaeMon Ha
ypoke nHbopMaIuu,
AKTUBHU3alIuU HOBH&B&TGHBHOﬁ
NESITEILHOCTH 00YJarOIIUXCsI

- IPUMEHSATH Ha YPOKE
HMHTEPAaKTUBHBIE (OPMBI pabOTHI C
00y4aroLUMUCS

- OPraHU30BBIBATH MIEPCTBO
MOTHBHUPOBAHHBIX 00Y4AIOIIUXCS
HaJl UX HEYCIEBAIOIUMHU

OIHOKJIACCHHKAMHU, JAIOIIEe




00yJaroIIMMCs COIIHAIBHO
3HAYUMBIN OMBIT COTPYAHUYECTBA
U B3aUMHOH ITOMOIIU

- peanu30BbIBaTh
BOCIIUTATCJIBHBIC BO3MOXHOCTHU B
Pa3JINYHBIX BUAAX JIEATCILHOCTH
00y4JaroIIuXcsi CO CIIOBECHOM
(3HAKOBOI1) OCHOBOIA:
caMocTosITelIbHas pabora ¢
yueOHHKOM, paboTa ¢ Hay4yHO-
MONYJISIPHON JIUTEpPaTypOi, 0TOOP
¥ CpaBHCHHE MaTepHaa o
HECKOJIBKUM UCTOYHHNKAM.

HppatnmonanbsHeie,
MOKa3aTeJIbHbIE U
norapuMuYecKre HEpaBEHCTBA

24

- o01markcs ¢ o0yyaromuMucs (B
JManore), IpU3HaBaTh UX
JOCTOHNHCTBA, IOHUMATh 1
MMPpUHUMATh UX

- OPraHU30BBIBATH
WHIWBHUAYAJIBHBIC U I'PYIIIIOBEIC
(dbopMBbI yaeOHOU AeSTENbHOCTH
- OPraHU30BBIBATH JIS
00yJarOIINXCsl CUTYaIlUi
KOHTPOJIS U OLEHKH
-peann3oBbIBaTh
BOCIIMTATCJIbHBIC BO3MOXXHOCTHU
B pa3JIMYHBIX BUAAX
NeATeNbHOCTH, 00YJaOLINXCs
CO CJIOBECHOM (3HAKOBOIN)
OCHOBOW: CUCTEMAaTH3aLus
y4eOHOro Matepuaia.




KommekcHbIe yncna

10

-MHULIMAPOBATH U
NOJJCPKUBATh
UCCIIEI0BATENBCKYIO
JeATENbHOCTh 00yYaroInuXcs B
paMKax pealu3aluyd MU
MHAUBUAYAIbHBIX U TPYIIIOBBIX
MCCIIEZIOBATEIBCKUX ITPOEKTOB,
YTO J1aCT 00yYaroMMCs
BO3MOKHOCTb IpuoOpecTu
HaBBIK MTYOJINYHOTO
BBICTYIUICHHUS IIEPE]]
ayJIUTOPHEN,
apryMeHTHPOBAHUSA U
OTCTauBaHUs CBOEH TOUKH
3peHMUsL.

HarypanbeHble u 1ienble ynciia

10

- IPUMEHSTH Ha YPOKE
WHTEpPaKTHUBHBIE OPMBI pabOTHI ¢
00y4aIOIUMUCS: TPYIIIIOBAs
pabota unu paboTa B mapax,
KOTOpBIC y4aT 00yYarOIIUXCsI
KOMaHJIHOHU paboTe u
B3aMMOJICHCTBUIO C IPYTUMU
00y4aroLUMUCS

- IPUBJIEKATh BHUMAHUE
00yJarOIINXCsl K IIEHHOCTHOMY
aCIIEKTy U3y4YaeMbIX Ha YpPOKe
SABJICHU, TIOHSITUH, TPUEMOB

Cuctembl parioOHAIbHBIX,
UPPaIMOHATIBHBIX TIOKA3aTeIbHBIX

12

OpraHU30BbIBaTh
VHJUBHUAYyaJIbHBIC U IPYIIIOBBIC




U JIorapu(pMUYECKUX YpaBHEHHH

(hopMBbI yueOHOI NesITeNbHOCTH
- OpPraHu30BBIBATH IS
00y4JaroIIXCsl CUTYaIlUi
KOHTPOJISL U OLIEHKH
-peaTn30BbIBATh
BOCITUTATCIIBHBIC BO3MOXHOCTH
B paanqulx BHUaax
JESATENHbHOCTH, 00YJarOITUXCS
CO CJIOBECHOM (3HAKOBOIN)
OCHOBOM: cCTeMaTH3aIus
y4eOHOro Marepuana.

3amauu ¢ mapaMeTpamu

16

- IPUMEHSTH Ha YPOKE
WHTEPAKTUBHBIC (POPMBI PabOTHI C
00y4aroLUMUCS: TPYIIOBas
paboTa mim paboTta B mapax,
KOTOpBIE y4aT 00y4Jarouuxcs
KOMaHJIHOH paboTe u
B3aUMOJICHCTBHUIO C IPYTUMHU
00y4aOIUMUCS

- OPTaHU30BBIBATH MIEPCTBO
IPYAUPOBAHHBIX 00YYAFOIIUXCS
Haa UX HCYCIICBAIOIIUMU

OIHOKJTACCHUKAMH, JIAfOIIee
00y4aIOIUMCS COITUATBHO
3HAQYUMBIN ONBIT COTPYAHUYECTBA
Y B3aUMHOM ITOMOIIN

[ToBTOpenue, 0600IIEHNE,
cUCTEMaTU3ALUs 3HAHUHI

16

- OPraHU30BBIBATH TSI
00yJaroIINXCsl CUTYaIlUH
KOHTPOJISL U OLICHKH




OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136

10




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KouunvecTBo 4acos DJIeKTPOHHbBIE
Ne nudposbie
iy Tema ypoxka Beero Kontpoabubie | IIpakTnueckue 06pazoBaTe/bHbIE
padoThI padoThI pecypebi
1 [[MHOXecTBO, onepaly HajJ MHOXECTBAMHU 1
U UX CBOWCTBA
2 Juarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOXKECTBEHHOTO 1
arrapara Jyisl perieHus 3a1a4y
Panmonansabie yncina. OOBIKHOBEHHBIE U
4 JECSITUYHBIE JPOOU, IPOLIEHTHI, 1
OeCKOHEYHbIE TIepUoANnYECKUe APOOHU
Pannonansubie yrcna. OOBIKHOBEHHBIE U
5 JECATUIHBIC TPOOH, TIPOIECHTHI, 1
OECKOHEUHBIE TTEPUOIUYECKHE IPOOH
5 [Ipumenenue qpobeit U IPOIEHTOB IS 1
pelieHus: NpUKIAIHBIX 3a1a4
7 [Tpumenenue apoOei ¥ MPOLIEHTOB ISt 1
pElIeHUs TPUKIAJHbIX 3a7a4
8 [elictBurenbHble yncia. PanimonansHbie U 1
HMppalMOHAIIbHBIE YHCIIA
9 Apudmernueckue orneparuu ¢ 1
JEUCTBUTEILHBIMHU YHCIIAMU
10 Mopnynb 1eMCTBUTENBHOIO YHCIA U €70 1

CBOMCTBA




11

[TpubnuxEHHBIC BRIYUCICHUS, TIPABUIIA
OKPYTJICHHS, TPUKHUIKA U OLEHKA PEe3yIbTaTa
BBIYUCIICHUH

12

OCHOBHBIE METO/BI PELIEHUS LIETBIX U
JIpoOHO-PALMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PELLICHUS LIENbIX U
JPOOHO-PallMOHATIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LENIBIX U
IpoOHO-PALMOHAIBHBIX YPABHEHUH U
HEpaBEHCTB

15

MHorousieHbl OT OHOU MEPEMEHHOM.
Jlenenne MHOrOWICHa HA MHOT'OYJICH C
ocraTtkoM. Teopema besy

16

MHorousieHsl ¢ nesnbMu Ko3dduunenramu.
Teopema Buera

17

Pemenue cucrem IMHEHHBIX ypaBHEHUI

18

Pemenue cucrem TMHENHBIX ypaBHEHUI

19

Marpuua CuCTEMBI JTMHEHHBIX YPABHEHUN.
Onpenenurens MaTpUIIbL 2X2, €r0
F€OMETPUYECKUN CMBICI M CBOMCTBA;
BBIYUCIICHUE €T0 3HAYCHUS

20

Ornpenenurens MaTPUILBI 2X2, €T0
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYHMCJIEHHUE €r0 3HAYEHUS

21

[IpumeHeHne onpeaenuTeNs U PeIeHUs
CUCTEMBI JIMHEWHBIX YPaBHEHHUU




22

Pemienne npukiagHbIX 3a/1a4 ¢ TOMOUIBIO
CHUCTEMBbI TMHEUHBIX YPaBHEHUI

23

Pemenue npuknanHbIX 3aa4 ¢ HTOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUU

24

Kontponbnas padora: "PannonanbHble
ypaBHEHUs U HepaBeHcTBa. CHcTeMbl
JVHENHBIX ypaBHEHUN"

25

OyHKIHMS, CIOCOObI 3aaHus] PYHKIIUH.

B3anmuo o6paTtabie GyHkimn. KoMmosumms

byHKIUH

26

I'paduk pynkunu. dnemeHTapHbie
npeoOpa3oBaHus rpaukoB GyHKIUI

27

OO6mnacTb onpeneneHuss U MHOXKECTBO
3HaueHu# ¢pynkuuu. Hymm yHkumm.
[IpomesxyTKH 3HaK TOCTOSTHCTBA

28

UYérHble ¥ HeYETHbIE (DYHKIINU.
[epuomuueckue Gpynkuuu. [IpomexyTKu
MOHOTOHHOCTH ()YHKLIUU

29

MaxkcuMyMBbl 1 MUHUMYMBI (DYHKITHH.
Haunbonbiiee 1 HauMeHblee 3HaYeHUE
(yHKINU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTuyHas U APOOHO-
AUHEeNHas PyHKINH

31

9JI€MCHT3pHO€ HCCIICOAOBAHUEC U ITOCTPOCHUEC

rpaduKoB ATHX YHKIUI

32

3J'ICMCHTapHOC HCCIICOAOBAHHNC U ITOCTPOCHUC

rpauKoB ATUX (YHKITUH

33

CreneHs ¢ LeJIbIM MMoKa3aTelieM. bunom




Hrrotona

Crerens ¢ LIEIBIM MOKa3aTeneM. bunom

34 HeroTona

35 CreneHHas GyHKIUS C HATYPaJIbHBIM U
LenbIM Noka3zateneM. E€ cBoiicTBa u rpadux

36 KonTtponbnas padora: "CreneHHast GyHKIHS.
E€ cBoiictBa u rpaduk"

37 ApudmeTrnueckuii KOpeHb HAaTypaITbHOU
CTETIEHU U €T0 CBONCTBA

38 ApudmeTnueckuii KOpeHb HaTYpaTbHOU
CTEIIEHU U €r0 CBOMCTBA

39 IIpeoOpa3oBaHus YUCIOBBIX BBHIPAXKEHUH,
COJIEpIKAIIMX CTEIICHU U KOPHU

40 [IpeoOpazoBaHMs YHCIOBBIX BRIpAXKCHUH,
CoJIeprKaliX CTENEHU U KOPHU

41 [Ipeobpa3oBaHus YMCIOBBIX BBIPAXKEHUH,
COJIEpIKaIMX CTETIEHU U KOPHU
Wppaunonansuble ypaBHeHU. OCHOBHbIE

42 METO/Ibl PELLIEHUS UPPALMOHATIBHBIX
YpaBHEHUH
Hppaunonanbubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PELIEHUS UPPALIUOHATBHBIX
yYpaBHEHUH
WppannonaneHble ypaBHeHU. OCHOBHbIE

44 METO/bI PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHU U

45 PaBHOCHIIBHBIE TTEPEXO/BI B pELICHUT

HAPPALMOHAIIBHBIX YPABHEHUN




PaBHOCHIBHEIE MNepexoabl B pCHICHUN

46 HMPPaLMOHATIBHBIX YPABHCHUN

47 PaBHOCHIIBHBIE NTEPEXOABI B PELICHUU
HPPaLMOHATILHBIX YPaBHEHUH

48 PaBHOCHIIBHBIE TTEPEXO/BI B pELICHUN
UPpaLMOHATIbHBIX YPABHEHUM
CoiicTBa 1 rpaduk KOpHS N-0i CTETIEHU KaK

49 (GyHKLIMN OOpaTHOM CTENEHU C HaTypaJlbHbIM
ITOKa3aTeNneM
CgoiicTBa 1 rpadK KOpHS N-0i CTETICHH KaK

50 (dbyHKIIMH 0OpaTHOM CTENEHU C HATypaIbHBIM
IIOKa3aTeleM
Kontponbnas pabora: "CoiicTBa u rpaduk

51 KOpHs N-o# crenenu. Uppanuonanbabie
ypaBHeHuUs"

59 CreneHb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U €€
CBOMCTBA

53 CreneHsb ¢ palMoHaIbHBIM NTOKA3aTENEM U €€
CBOMICTBA

54 Crenens ¢ pallMOHAIbHBIM [TOKa3aTeIeM U €&
CBOICTBA

55 [TokazarenbHast pyHKIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN 115
peuleHusl ypaBHEHUI

57 Ucnons3oBanue rpapuka QyHKIUN A5
pelIeHusl ypaBHECHUN

58 [TokazarenbHble ypaBHEHUS. OCHOBHBIE




METO/Ibl PEIICHHS TTOKA3aTeIbHbIX
YpaBHEHU U

Iloka3aTennpHBIE YpaBHCHHA. OCHOBHEBIE

59 METOJIBI pEIICHUS TOKa3aTeIbHBIX 1
yYpaBHEHUH
[TokazarenbHble ypaBHEeHUS. OCHOBHBIC

60 METO/IbI PEILIEHHUS MOKA3aTENbHBIX 1
YpaBHEHU U

61 KonTtponbnas pabora: "IlokazarenpHas 1

kuus. [lokasarenpHple ypaBHeHUS"
VH

62 Jlorapudwm uncna. CBoiicTBa orapudma 1

63 Jlorapudwm uncna. CBoiicTBa orapudma 1

64 Jlorapudm yucma. CroiicTBa norapudma 1

65 JlecsaTHYHBIEC U HATYypaJIbHBIE JIOTapU(PMBI 1

66 JlecsaTHYHBIC U HATYpaJIbHBIE JTOTapU(PMbI 1

67 IIpeoOpa3oBanue BeIpaXKEeHUH, COAEPKAIINUX 1
aorapudmbl

68 [IpeoOpazoBanue BhIpaXeHUH, COEpPIKAIINX 1
JorapuQmbl

69 [IpeoOpazoBanue BrIpaxXeHUM, CoIEpIKaIINX 1
JorapuQmbl

70 Jlorapudmuyeckast QyHKIH, €€ CBOICTBA U 1
rpaduk

71 Jlorapudmuueckast QyHKIMs, €€ CBOICTBA U 1
rpaduk

7 MOJIb30BaHUE rpaduK KIUH IS 1
Hcnons3oBanue rpaduka

peuieHusl ypaBHEHUI




Hcnonb3oBanue rpapuka GyHKIUN 15

73 pelIeHNs] ypaBHEHU
Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE

74 METO/Ibl PEeIIEHNUs JOrapu(PMUIECKUX
yYpaBHEHUH
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIC

75 METO/IbI peIIeHHs JIorapu(PMHUECKUX
YpaBHEHU U
Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIC

76 METO/IbI PEIIECHHS JIOTapUPMIIECKUX
yYpaBHEHUH

77 PaBHOCUIIbHBIE TTEPEXObI B pEILICHUN
Jorapu(pMUYeCcKUX ypaBHEHUIN

78 PaBHOCHIIbHBIE TEPEXObI B pEILIEHUN
norapuMUYECKUX YpaBHEHUHN

79 Kontponbnas padora: "Jlorapudpmuyeckas
¢bynkuus. Jlorapupmudeckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC 1 KOTAaHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTaHI'€HC
YHCIIOBOrO apryMeHTa

82 ApKcHHYC, apKKOCUHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa

83 ApKcHHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

84 OIpeIeIeHUE TPUTOHOMETPUUECKHUX

(GyHKLMI YUCIOBOrO apryMeHTa




Tpuronomerpuueckasi OKpy>KHOCTb,

85 OTIpe/IeTICHNE TPUTOHOMETPUICCKUX 1
(yHKINH 9UCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPHYECKUE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (DOPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJTBI 1

90 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIpKECHU I

o1 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAKECHUN

92 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIPAXKCHUIN

03 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHU

94 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUI 1

95 Pelienue TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pelienne TpuroHoMeTpUUECKUX YpaBHEHUN 1

97 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUM 1

98 Pemrenne TpUrOHOMETPUUYECKUX YPaBHEHUH 1

99 Pemrenne TpUrOHOMETPUYECKUX YPaBHEHUH 1

100 Pemenne TpUrOHOMETPHYECKUX YPaBHEHUH 1
KonTponbhas pabora:

101 "TpUTrOHOMETPUUECKHE BBIPAXKEHUS U 1
TPUTOHOMETPUYECKUE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS 1

nociieqoBareiibHoCcTel. Meton




MaTeMaTHUYECKOM HWHAYKOUA

MOHOTOHHEIE B OrpaHUYCHHBIC

103 nocieoBaTenbHocTH. icToprs aHanmm3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 ['eomerpuyeckas nporpeccus

106 beckoHeuHo yObIBarolias reoMeTpuyecKas
rporpeccust

107 Cymma OeckoHe4HO yObIBaroIen
reOMETPUUYECKON Iporpeccun

108 JIMHENHBIN U SKCIOHEHMAIIbHBIA POCT.
Yucno e. Dopmyra cI0XKHBIX IPOLICHTOB

109 JIMHENHBIN U DKCIIOHEHIMAJIBHBIA POCT.
Yucno e. DopMyra CIOKHBIX MTPOIEHTOB

110 Hcnonp30BaHue NpOrpeccuy Uisl pelieHus
peayIbHbIX 33aJa4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas pabora: "IlocnegoBarenbHOCTH
u nporpeccun”

112 HenpepreiBHBIC QYHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpauKOB
byHKIUH

114 CpoiicTBa (yHKIMN HETPEPHIBHBIX HA
OTpE3Ke

115 CpoiicTBa GyHKUMN HENPEPHIBHBIX Ha
OTpE3KE

116 MeTton MHTEPBANIOB Ul PEIICHUS

HEPABEHCTB




Merton HUHTCPBAJIOB IS PCIICHUA

117
HEpPaBEHCTB

118 Meton MHTEpBaJIOB [yl PELICHUS
HEPaBEHCTB

119 [IprMeHeHne CBOMCTB HENIPEPBIBHBIX
GyHKIUH 15 penieHust 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMN 1715 pereHus 3a1a4

121 [lepBas u BTOpas Npou3BoHbIE (PYHKIIUU

122 Omnpenenenue, reOMETPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Omnpenenenue, pU3MUECKUI CMBICT
MPOU3BOAHOMN

124 VYpaBHeHHE KacaTelIbHOU K rpaduKy
byHKITIHN

125 VYpaBHeHHE KacaTeNbHON K TpaduKy
byHKIIUHN

126 [Ipon3BoaHBIE TIEMEHTAPHBIX (PYHKITUI

127 [Ipon3BoaHBIE NIEMEHTAPHBIX (PYHKITUI

128 [Ipon3BomHAast CyMMBI, TPOU3BEICHUS,
YaCTHOT'O M KOMIO3UIIMU (YHKIUH

129 [Ipou3BoaHast CyMMBI, TPOU3BEICHHUS,
YaCTHOI'O M KOMIO3ULIUU (QYHKIUH

130 [Ipou3BoHast CyMMBbI, TPOU3BEICHHUS,
YaCTHOI'O M KOMIIO3ULIMU (DYHKIIMH

131 Kontponbnas padora: "[IponsBogHas”

132 [ToBTOpEHME, 0000IICHUE, CHCTEMATH3aIIHS




3HaHUi: "YpaBHeHUS"
133 [ToBTOpeHnue, 06001IeHNE, CHUCTEMATH3AIUS 1
3HaHuM: "OyHKIMKN"
134 Hrorosas koHTponbHas paboTa 1 1
135 HToroBas KOHTposIbHAs paboTa 1 1
136 HOBTOPGHPIG, 0000111eHHE, CHCTEMATH3AIU 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
Ne uudgposbie
w/n Tema ypoka Beero Koutpoasbnbie | IlpakTuyeckue 06pasoBaTeIbHbIE
padoThI padoThI pecypeni
1 [TpumMeHeHMe TPOU3BOJHOM K MCCIIEI0OBAHUIO 1
(GyHKIHMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI
5 [TpumeHeHne Mpou3BOAHON K UCCIIEIOBAaHUIO 1
(GYHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI
3 [TpumeHneHne NpON3BOAHOM K UCCIIEIOBAaHUIO 1
(GyHKIMI HA MOHOTOHHOCTb U KCTPEMYMBI
4 IIpuMeHeHre POU3BOAHON K MCCIIEIOBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTbD U KCTPEMYMBI
5 [TpumMeHeHHe TPOU3BOJHOM K MCCIIEI0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI
6 [IpumeneHnne npou3BOAHON K UCCIIEIOBAHUIO 1
(yYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxnenne HauOobI1Iero 1 HaMMEHbIIET0
7 3HAa4YEeHHUs HETPEPhIBHON (PYHKIIMH Ha 1
OTpe3Ke
Haxoxnenne HanOoIbIIero 1 HaUMEHbILIEr o
8 3HAYEHUS HETPEPbIBHOM (PYHKLIMU Ha 1
OTpE3Ke
Haxoxnaenne HaubonbIIero 1 HAMMEHbIIETO
9 3HAYEHUs HEMPEephIBHOW (QYHKIMU HA 1
OTpe3Ke
10 Haxoxnenne HanOoIbIIET0 U HANMEHBIIIETO 1




3HA4YEHUs HENIPEephIBHOW (QYHKINU Ha
OTpe3Ke

11

Haxoxaenne HanOoIbIIero 1 HAMMEHbBILEr o
3HAYEHUs HETPEPbIBHOM (PYHKINU Ha
OTpe3Ke

12

Haxoxaenne HanOobIIero 1 HAMMEHBIIIETO
3HA4YEHUs HeTIPephIBHOM (DYHKIIMU Ha
OTpe3Ke

13

[IpumeHeHrne nMpou3BOAHON I HAXOXKICHUS
Hannquero peHICHI/ISI B HpI/IKJIaI[HBIX
3aJayax

14

[TpuMeHeHre IPOU3BOIHOM JUTSI HAX 03K ICHHSI
HAWJTYYIIETrO PEIICHUs B IIPUKITATHBIX
3ajadax

15

IIpuMeHeHne NpOU3BOAHON JUIS
OIIpE/IENIEHUS] CKOPOCTU U YCKOPEHUS
npoliecca, 3aJaHHOro popMyIioi niu
rpaduxom

16

[Ipumenenne nporu3BOAHON ISt
OTpeeIeHUsI CKOPOCTU U YCKOPEHUS
nporiecca, 3ajanHoro Gpopmynoi uim
rpadukoM

17

Kommozunus ¢yHKIum

18

Komno3umus yHkunii

19

Kommnozumus GyHkimii

20

['eomerpuueckue oOpas3bl ypaBHEHUH Ha
KOOPJAMHATHOM MJIIOCKOCTH

21

['eomeTpuyeckre 00pasbl ypaBHEHUH Ha




KOOpI[I/IHaTHOI\/'I IIJIOCKOCTH

KontponbHas pabora: "MccnenoBanue

22 GYHKIH ¢ TOMOIIBIO TPOU3BOTHON "

93 [TepBoobOpa3Hasi, OCHOBHOE CBOICTBO
nepBooOpa3HbIX

24 [TepBooOpa3HbIe 2IeMEHTApHBIX (DYHKITUH.
[TpaBuna HaXOXKICHUS TIEPBOOOPAZHBIX

o5 [TepBooOpa3HbIC dTIEMEHTAPHBIX (PYHKITHIA.
[TpaBuia HaXOXkIEHUS TIEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpru4ecKuil CMbICI
WHTErpaa

97 Brruncnenue onpeaenéHHOro HHTErpaia mno
dbopmyne Hretotona-Jleibauia

28 Brruncnenue onpeaeniéHHOro HHTErpasia mno
dopmyne Herorona-Jleiibnuria

29 [TpuMeHEeHHE HHTETpaIa T HaX XK ICHUS
TUIOMIA el TUIOCKUX puryp

30 [TpuMeHeHre HHTETpaia JJis HaX 0K ICHUS
00BHEMOB Fr€OMETPUUECKUX TEIl

31 [Tpumeps pemenuit auddepeHnarbHbIX
ypaBHEHUH

39 [Tpumeps pemennii nuddepeHITnaTbHbIX
YpaBHEHUH
MaremaTrueckoe MOJETUPOBAHIE PEaTbHBIX

33 MPOIECCOB C TOMOIIBIO U] PepeHIInaTbHBIX
YpaBHEHUH

34 Kontponbnas padora: "IlepBooOpaznas u

uHrerpan"




Tpuronomerpuueckue QyHKIUH, UX

35 . 1
CBOICTBA U rpaduku

36 Tpuronomerpudeckue QyHKIHH, UX 1
CBOICTBA U rpaduKu

37 TpuroHomerpudeckue QyHKINH, UX 1
CBOHCTBA U TpaduKu

38 Tpuronomerpudeckue QyHKIHH, UX 1
CBOICTBA U TpaduKu

39 Tpuronomerpudeckue QyHKIINH, UX 1
CBOICTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPHUUECKHIX

40 YpaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUYECKOH OKPYKHOCTH
OTOOp KOpHEH TPUTOHOMETPHUECKHUX

41 YpaBHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT1OOp KOpPHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TOMOILBIO 1
TPUTOHOMETPUYECKOH OKPYKHOCTH
OTOOp KOpHEH TPUTOHOMETPHUECKUX

43 YpaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

eIIeHIE TPUTOHOMETPUIECKUX HEPABEHCTB

44 P 1

45 Pemenre TpuroHoMeTpUUECKUX HEPABEHCTB 1

46 Pemenre TpuroHoMeTpUUECKHX HEPABEHCTB 1

47 Pemenre TpuroHOMETpUUECKUX HEPABEHCTB 1

48 Kontponbnas padora: "I'paduxu 1

TPUTOHOMETPUUYECKUX (PYHKIIHUHA.




Tpuronomerpuyeckue HepaBeHCTBA"

OcHOBHbBIC MCTObI pCUHICHUA

49 MOKa3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIE METOIbI PELICHHS
MOKa3aTeIIbHBIX HEPABCHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIIbHBIX HEPABCHCTB

59 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTEeIbHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PEIICHHS
JIOrapu(MHUUYECKIX HEPABECHCTB

54 OCHOBHBIE METOIbI PEILICHHS
JIOrapu(MHUUECKIX HEPABECHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHHS
norapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIbI PEIICHHS
UppaIMOHAILHBIX HEPABEHCTB

58 OCHOBHBIE METOIbI PEIICHHS
UppaIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIC METO/IbI PEIICHUS
UPPAIMOHATLHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHHS
UPpaIMOHATIFHBIX HEPABEHCTB

61 ['padmyeckre METOIBI pEIICHUS
UppalMOHATILHBIX YPAaBHEHUIA

62 ['padmyeckure METOABI pelICHUS




UppalMOHATIBHBIX YPaBHEHUN

63

['paduueckre MeTo/IbI perIeHus
[IOKa3aTelbHbIX YpaBHEHUN

64

['padmyeckre METOABI peLICHUS
MOKa3aTeJIbHBIX HEPABCHCTB

65

I'pacduaeckre METOIBI peIICHHS
JorapuMUYECKIX ypaBHEHUI

66

I'paduaeckue MeTonbI peneHus
norapu(pMUUECKUX HEPABEHCTB

67

['padmyeckre METOIBI peIIeCHHS
JIOrapu(MHUUYECKIX HEPABECHCTB

68

['padmyeckrie METOABI peLICHUS
MOKa3aTeNbHBIX U JOrapu(pMUIECKUX
YpaBHEHUH

69

['padmyaeckre METOIBI peIICHUS
MOKa3aTENbHBIX U JIOrapuhMUIECKIX
ypaBHEHUH

70

['padmyeckrie METOABI peLICHUS
MOKa3aTeNbHbBIX U JOrapu(PMUIECKUX
HEPABEHCTB

71

['padmyeckre METOIBI pEIICHUS
MOKa3aTeIbHBIX U JIOTApUPMHUUECKUX
HEPABCHCTB

72

KonTponbsHas pabora: "UppanroHaibHbIe,
IIOKa3aTeJIbHbIE U Jorapudpmuyueckre
HepaBeHCTBA"

73

KommiekcHble uncna. Anredpanyeckas u
TPUTOHOMETpHUUecKas (HOpMbI 3aITUCH




KOMIIJICKCHOI'O YHuCJjia

KomiekcHbie uncia. Aﬂre6pa1/1qecxa;1 )51

74 TPUTOHOMETpHYECKask (hOPMBI 3aITHCH
KOMILJIEKCHOT'O YHCIIa

75 Apudmerrueckue ornepanuu c
KOMIUICKCHBIMU YHCTIAMH

76 Apudmernueckue onepamyu ¢
KOMIUIEKCHBIMU YHCTIAMH

77 N300paxeHrne KOMIUIEKCHBIX YMCeN Ha
KOOPAMHATHOM MIIOCKOCTH

78 N306paxeHre KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOM TIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii creneHu u3
KOMILJIEKCHOT'O YHCIIa

80 ®opmynia Myaspa. Kopau N-oii crenesu u3
KOMILUIEKCHOT'0 YHCIia
[TpuMeHeHne KOMIUIEKCHBIX YUCeN IS

81 penieHus: GU3NIECKUX ¥ T€OMETPHICCKHIX
3ama4y

82 KonTtponbsHas pabora: "KoMmrnekcHbie
gucna'

83 HatypanbHble u 11enbIe uncia

84 HatypanbHble u 1ienble uncia

85 [TpuMeHeHne TPU3HAKOB IETUMOCTH TIEITBIX
quceln

86 [TpuMeHeHne IPU3HAKOB JIEITMMOCTH LIEJTBIX
qucen

87 [IpuMeHeHue MPU3HAKOB JAETUMOCTH 1IEJIbIX




yrcen: HOJl u HOK

HpI/IMeHeHI/IC IMPU3HAKOB ACIIMMOCTH LECJIBIX

88 yucen: HOJl 1 HOK

89 [IpuMeHeHue NPU3HAKOB AETUMOCTH LIEJIBIX
YHCeJl: OCTaTKU M0 MOAYIIO

90 [IpuMeHeHne MPU3HAKOB IETUMOCTH LIEJIBIX
YKCeJl: OCTaTKU 110 MOAYJIIO
[TpumeHeHre TpU3HAKOB IETMMOCTH LIETBIX

91 qycel: anroput™ EBkina i peneHus
3a/1a4 B LENbIX YHCIAX

92 KonTponbsHas padora: "Teopus membix
yucen"
CucreMa 1 COBOKYITHOCTb YPaBHEHU.

93 PaBHOCHIIEHBIE CHCTEMBI U CUCTEMBbI-
CJIe/ICTBHS
CucremMa 1 COBOKYITHOCTb YpaBHEHUM.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-
CIIEJICTBUS

95 OcCHOBHBIE METO/Ibl PELICHHS CUCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

96 COBOKYITHOCTEW UpPalMOHAIIbHBIX
YpaBHEHUH

97 OCHOBHBIE METO/Ibl PEUICHUSI CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHEHUI

98 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH I10KA3aTEIbHbIX YPAaBHECHUN

99 OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U




COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

100

OcCHOBHBIE METO/BI PELICHNS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYECKUuX
yYpaBHEHUU

101

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYEeCKHX 3a/1a4 U 3aJ1a4 U3
pa3IMyYHbIX obsacTel HAyKHU U peajibHOM
JKU3HU, MHTEPIIPETaLus IT0JIy4EHHBIX
pEe3yNIbTaTOB

102

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3a1a4 U 3a1a4 13
Pa3IMYHBIX 00JIaCTel HAYKU U peaslbHOU
JKU3HU, UHTEPIIPETaLs TOJTy4CHHBIX
pE3yIbTaTOB

103

IIpuMeHEHNE HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a/1a4 U 3a]1a4 U3
Pa3IMYHBIX 00JIacTel HAYKU U peaslbHOU
JKU3HU, UHTEPIIPETALUS OTy4YEHHBIX
pE3yIbTaTOB

104

KonTtponbsnas pabora: "Cucremsl
palrOHAIbHBIX, HPPAIHOHAJIbHBIX
MOKa3aTENbHBIX U JTOrapuhMUIECKUX
ypaBHEHUI"

105

PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106

PaHI/IOHaJ'IBHBIC HCPABCHCTBA C ITapaMCTpaMu

107

PaHI/IOHaJ'IBHBIC CHUCTCMBI C ITIapaMCTpaMu

108

I/IppaHI/IOHaJ'H:HBIe YpaBHCHHA, HCPABCHCTBA

L




C rmapaMeTpamMu

109 HppanmoHanbHble CUCTEMBI C TApaMETPaMU

110 [Toka3arenbHbIE ypaBHEHHS, HEPABEHCTBA C
napaMeTpamu

111 IToka3aTenbHbIE CUCTEMBI ¢ TApAMETPaMHU

112 Jlorapugmuyeckue ypaBHEHHsI, HEPAaBEHCTBA
C mapameTpamu

113 JlorapudpMuueckne CUCTEMBI ¢ TTapaMeTpamMu

114 Tpuronomerpudeckrue ypaBHEHUs C
napaMeTpamu

115 TpuronomeTpudyeckue HEpaBEHCTBA C
napameTpamu

116 TpuroHOMETpUYECKHE CHCTEMBI C
napaMeTpamMu
[TocTpoeHue u nuccie10BaHue

117 MaTeMaTHYECKUX MOJIeNeil pearbHbIX
CUTYallUil C MOMOIIbIO YPaBHEHUN C
napameTpamu
[TocTpoeHue u nuccieroBaHue

118 MaTeMaTHYECKUX MOJIENeH pearbHbIX
CUTYallUi C MOMOIIbIO CUCTEM YPABHEHHI C
napameTpamu
[TocTpoenue u nccienoBaHue

119 MaTeMaTHYECKUX MOJIENeH pearbHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YpaBHEHUH C
napameTpamu

120 KonTtponbnas pabora: "3anauu ¢

napaMerpamu”




[ToBTOpenwue, 0000IIeHNE, CUCTEMATU3AITHS

121 e 1 "
3HaHU: "YpaBHEHUA

122 [ToBTOpeHue, 06001IIeHNEe, cCCTeMaTH3aLus
3HaHui: "YpaBHeHuU"

123 [ToBTOpEeHmE, 0600IICHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus. Cucremsl ypaBHEHUN"

124 [ToBTOpeHue, 0000LIeHE, CUCTEMATU3ALIMS
3HaHui: "HepaBencrsa"

125 [ToBTOpenwue, 0000IIeHIE, CUCTEMATH3AITHS
3HaHuii: "HepaBencraa"

126 [ToBTOpeHue, 06001IeHHEe, CCTEMAaTH3aLUs
3HaHuii: "HepaBencrsa"

127 [ToBTOpEHME, 0600IICHNE, CUCTEMATH3AIUS
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"

128 IToBTOpEeHue, 00001IeHE, CUCTEMATU3ALIHS
3HaHui: "[IpousBonHas u e€ npumeHenue"

129 [ToBTOpeHue, 00001IIeHNEe, CHCTEMaTH3aIH
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHHEe, CHCTeMaTU3aLUs
3HaHuii: "MHTErpan u ero npumeHexnue"

131 [ToBTOpEHME, 0600IICHNE, CUCTEMATH3AITUS
3HaHui: "OyHkuun"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "OyHkuun"

133 IToBTOpEeHME, 00001IEHNE, CUCTEMATU3ALIHS
3HaHui: "OyHKIMKn"

134 HToroBast KOHTpoOJIbHAs paboTa

135 HToroBast KOHTpoOJIbHAs paboTa




136

[ToBTOpenwue, 0000IIeHNE, CUCTEMATU3AITHS
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME

136

10




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

MaremaTtuka: anredpa U Hadyajla MATEMaTHYECKOTO aHaIN3a, TCOMETPHSI.
AnreOpa 1 Havajia MateMaTudeckoro ananu3sa. 10 kinacc. YUeOHUK JIs
oOureoOpa3oBat. opranu3aiuii (6a30BbIi 1 yrinyOsieHHbIH ypoBHHU).B 2 u.Y.1/
Mopakosuu A.I'., Cemenon I1.B.-M.: Maemo3una,2019

MartemaTuka: anrebpa 1 Hadajia MATEMaTHIECKOTO aHATN3a, TEOMETPHSL.
AnreOpa 1 Hauana MmaTemMaTuieckoro aHanusa. 10 kinacc. YueOHuUK 1i1st
oOmreoOpa3oBat. opranuzanuii (6a30BbIi U yriryOJieHHbIH ypoBHHU).B 2 1. 4.2/
Mopakosnuu A.I'. u 1p.-M.: Muemo3uHa,2017

MaremaTuka: anrebpa 1 Havyajla MATEMaTUYECKOTO aHAIN3a, TEOMETPHSI.
Anre0Opa 1 Hauana MateMaTudeckoro ananusa. 11 knacc. YueOHUK J1st
o01eo0pa3oBar. opranu3zanuii (6a30Belil U yriayoaeHHbId ypoBHH).B 2 4.Y.1/
Mopakosuu A.I'., Cemenos I1.B.-M.: Muemo3una,2019

MartemaTuka: anreOpa 1 Hadajga MaTEMaTHIECKOTO aHAIN3a, TEOMETPHSI.
AnreOpa 1 Havajia MaTeMaTudeckoro aHanu3sa. 11 knacc. YueOHUK J1s
oOuieoOpa3oBat. opranu3anuii (6a30BbIi U yriryOJieHHbIH ypoBHHU).B 2 u.Y.2/

Mopakosuu A.I'. u ap.-M.: Muemo3una,2017

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA



MaremaTtuka: anredpa U Hadyajla MAaTEMaTHIECKOTO aHAIN3a, TEOMETPHSL.
AnreOpa 1 Havajia MaremMaTudeckoro ananu3sa. 10 kinacc. Y4eOHUK J1s
oOureoOpa3oBat. opranu3anuii (6a30BbIi U yriryOsieHHbIH ypoBHHU).B 2 u.Y.1/
Mopakosuu A.I'., Cemenosn I1.B.-M.: Muemo3una,2019

MartemaTuka: anrebpa 1 Hadajga MaTEMaTHIECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa 1 Hauajia MatemMaTudeckoro ananusa. 10 knacc. Y4eOHUK J1st
oOmreoOpa3oBat. opranuzaiuii (6a30BbIi U yriryOJieHHbIH ypoBHHU).B 2 u.Y.2/
Mopakosnu A.I'. u 1p.-M.: Muemo3uHa,2017

MaremaTuka: anrebpa 1 Hauyajia MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
AnreOpa 1 Havajla MaTeMaTH4IecKoro ananu3sa. 11 kinacc. YueOHUK J1s
oOureoOpa3oBat. opranuzanuii (6a30BbIi U yrinyOsieHHbIH ypoBHHK).B 2 u.Y.1/
Mopakouu A.I'., Cemenon I1.B.-M.: Maemo3una,2019

MartemaTuka: anrebpa U Hadyaja MaTEMaTHIECKOTO aHAIN3a, TEOMETPHSL.
AnreOpa 1 Hauaja MaTeMaTU4Yeckoro aHanusa. 11 kmacc. YueOHuUK st
o0mieobpazoBat. oprann3anuii (6a30BbIi U yriayOneHHbId ypoBan).B 2 4.Y.2/
Mopakosuu A.I'. u 1p.-M.: Muemo3uHa,2017

Anrebpa u Hadana ananu3a. 10- 11 xi1.: KonTponbsHbie paboTh! s
o01eo6pazosar. yupexaenuil. /Mopnakosud A.T'., Tynpunnckas E.E. - M.:
Mmuemosuna, 2003

MartemaTuka: anrebpa 1 Hadajia MaTEMaTHIECKOTO aHATN3a, TEOMETPHSL.
AnreOpa 1 Hauana maTtemMaTudeckoro aHanusa. 10 kimacc. CaMocToATeNbHbIE

paboThI 17151 yyanuxcs o0meo0pa3oBaT. opraHuzanuii (6a30BbIi U



yrayosneHHsit ypoBuu) / JI.A. Anekcanaposa; noja pea. A.I'. Mopakosuya. -

M.: Muemo3una, 2015.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Marematuka. OTKpbIThIN OaHk 3amanuii EI'D. https://mathege.ru/
EctecTBeHHO-Hay4HBIN 00pa3oBaTebHBINA TopTasl. Matemaruka online.
https://math-ege.sdamgia.ru/

Cnam EI'D 'y Jmutpuii. https://sdamgia.ru/

http://fipi.ru/ . Caiir ®UITU. OTkpseIThIi Oank 3amanuii EI'D mo MmatemaTHke.
http://reshuege.ru/ . Caiit ais moarotoBku ydamuxcs K EI'D u mpoBeaeHus

TECTUPOBAHHUS
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