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HOACHUTEJIBHASA 3AIINCKA

VY4ebnblil Kype «Anredpa U Havyajla MAaTeMaTHYECKOTO aHaIN3ay SBISICTCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CpeJIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00€CIeYuBAET MHCTPYMEHTAIBHYIO 0a3y s
M3YYEHUS BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C IPYyroil CTOPOHBI, (GOpMUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHHE 00YJaIOIINXCS Ha YPOBHE, HEOOXOAMMOM
JUIsl OCBOEHHUsT WHGMOPMATHKH, OOUIECTBO3HAHUS, HCTOPUM, CIOBECHOCTU U
Ipyrux AUCUMIUIMH. B pamkax naHHoro ydeOHOro Kypca oOydarommecs
OBJIAJICBAIOT  YHUBEPCAIbHBIM  SI3IKOM COBPEMEHHOM HayKd, KoOTopas
bopMyIHpYET CBOM TOCTHKEHHUS B MaTeMaTHIECKOH (hopme.

VY4eOnblil Kypc anreOpbl ¥ Hayal MaTEMaTHYECKOTO aHAJIN3a 3aKJIaIbIBACT
OCHOBY JUI YCHEIIHOTO OBJAQJCHHS 3aKOHAMU (U3UKHU, XUMHUH, OUOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJEHIMN pa3BUTHS DKOHOMHUKHA U OOIIECTBEHHOM
KU3HU, TI03BOJIIET OPUEHTUPOBATHCS B  COBPEMEHHBIX LHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIOJIb30BATh UX I JATbHEHIIEro
oOpa3oBaHMsIT W B TIOBCEAHEBHOM Xu3HU. B TO ke Bpems OBJIaJcHHE
a0CTpaKTHBIMM W  JIOTHUYECKHM CTPOTMMH KOHCTPYKIIUSIMU  airedopbl |
MaTeMaTU4YEeCKOr0 aHallu3a pPAa3BHUBACT YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTbD, JIOKA3bIBaTh YTBEPKJICHUS C TIOMOIIBIO MHIYKIIUHU U
paccyxJath JEAYKTUBHO, MCHOJb30BaTh O0O0OIIEHNE W KOHKPETHU3ALHUIO,
a0bCTparupoBaHve ¥ aHaJIOTHIO, (OpMUPYET KpEeaTUBHOE M KPUTHYECKOE
MBIIICHUE.

B xone uzydenus yue6Horo kypca «Anredpa v Hayajga MaTeMaTU4eCKOro
aHanau3a» 00ydYaroluMecs NoJy4aloT HOBBIM OMBIT pelIeHUs] MPUKIAIHbIX 3a/1a4,
CaMOCTOSTENIbHOTO MOCTPOEHUS MAaTEMAaTHUYECKUX MOJIETIEH PealbHbIX CUTYALIHM,
UHTEpPIpETAllMd  TMOJYYEHHBIX  PEIICHHM, 3HAKOMSTCS C  [pPUMEpaMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TIPUPOJE, HAYKE U MCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMAaTUHYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

VYueOHbIit kKypc 00J1a71aeT 3HAUUTEIbHBIM BOCIIUTATEIHLHBIM MTOTEHIIMAJIOM,
KOTOpPBI peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepual, CHOCOOCTBYIOUIUI
(hOopMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 crnenuduKy ydeOHOU
NESTEIPHOCTH, TPEOYIOMIEH MPOJODKUTEIHPHOM KOHIEHTPAIlM BHUMAHWSI,
CaMOCTOSITEJIbBHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJY4YEHHBIN
pe3ynbTar.

B ocHoBe meromuku oOydeHus anrebpe M HadajgaM MaTeMaTHYECKOTO
aHaIN3a JCKUT JeATeIbHOCTHBINA TPUHITUI O0yUCHHUS.



B crpykrype yuebHOro kypca «AnreOpa M Haudajga MaTeMaTHYE€CKOTO
aHaJlM3a» BBIJCICHBI CIEIYIOIINE COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna u BerurciaeHus», «DyHKIUU U rpadukn», «Y paBHEHHS U HEPABEHCTBAY,
«Hauana maTematnueckoro ananan3zay, « MHOXKeCTBa M JOruKay». Bce ocHOBHbIE
COJIEPKaTEIbHO-METOUYECKHE JTUHUNA H3Yy4aloTCs Ha MPOTSHKEHUH JBYX JIET
oOyudeHHUs1 Ha YPOBHE CpeHEro oOIiero oopa3oBaHus, €CTECTBEHHO JIOTOIHSISA
ApyT Apyra U NOCTENEHHO HACHIAsICh HOBBIMU TEMAMHU M pa3zaeinaMu. JlaHHbIN
y4eOHBI KypC SIBJSIETCSI MHTETPATUBHBIM, IOCKOJBKY OOBEIMHSAET B cebe
COJIEp’)KaHUE HECKOJBKUX MAaTEeMATHUYECKUX IUCLUIUIMH, TAKUX Kak aiureopa,
TPUTOHOMETPHSI, MAaTEMAaTUYECKUI aHAIN3, TEOPHsI MHOXKECTB, MaTeMaTHYeCcKas
noruka u apyrue. [lo mepe Toro kak oOyuaromuecsi OBJa/eBalOT BcE Oosee
IIUPOKUM MaTEMaTUYECKUM alllapaTroM, Y HUX MOCIEeI0BaTEIbHO (OPpMUpPyETCs
U COBEPILIECHCTBYETCS YMEHUE CTPOUTh MaTeMAaTUYECKYI0 MOJENb pealbHON
CUTYaIluH, IPUMEHATH 3HAHUS, TOTyYEHHBIC PU U3YYCHUH Y4eOHOTO Kypca, s
pELIEHUs] CaMOCTOATENbHO C(HOPMYIUPOBAHHOW MAaTEeMaTHYECKOW 3adadd, a
3aTeM UHTEePIPETHPOBATh CBOM OTBET.

CopepxarenpHO-MeTOIMYECKas IMHUA «HYKca U BBIUKMCICHUS) 3aBEpIIaeT
(opMUpOBaHHE HABBIKOB MCIOJIb30BaHUS JECUCTBUTEIBHBIX YHUCEN, KOTOpPOE
OBLIO HAYaTO Ha YPOBHE OCHOBHOTO 00111er0 oOpazoBanus. Ha ypoBHe cpenHero
oOmero oOpa3zoBaHus 0co00€ BHUMaHUE yJensieTcss (OpMHPOBAHUIO HABBIKOB
paloOHaIbHBIX BBIUMCICHUN, BKIIOYAIOIIMX B ¢€0s1 MCIIOJIb30BaHUE PA3IMUHBIX
¢opM 3amucu yHclia, YMEHUE JeNaTh MPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHCIIOBBIE BBIPAKEHUS, pab0OTaTh C MaTEMATUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroIMIMMCSI MHOXXECTBA HATypalbHBIX, IENbIX,
paliOHaJIbHBIX W JACHCTBUTENBHBIX UWCEN JOTMOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXIOoM U3 3TUX MHOMXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My CHelM(pHUUEecCKHe 33Jauyd W ONEepaluu: JIeJICHHE HALEo,
OTIEpPUPOBAHUE OCTAaTKaMU HAa MHOXXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOMCTBA
paIoHaIbHBIX U HPPAIIMOHATEHBIX YUCEI, apUPMETHUECKHE OTIEPAIINH, a TAKXKE
M3BIICYCHHUE KOPHS HATYpaJbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogaps mocieqoBaTeIbHOMY PACIIMPEHUIO Kpyra HMCIOJIb3YyEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMU UX MMPUMEHEHHUS [Tl PEIICHUS Pa3IMYHBIX 3a7a4
dopMupyeTcs mpeAcTaBIeHUE O SIUHCTBE MaTEeMaTUKN KaK HAYKH U €€ PO B
MIOCTPOCHUU MOJIETICH peaTbHOr0 MHUpa, IUPOKO MCIOIB3YIOTCS 00001IeHrne U
KOHKpETH3aIHsl.

JIluaust «YpaBHEHHUS U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUU BCETrO
oOyueHHUs1 Ha ypOBHE CpelHEero o0Iero oOpa3oBaHUs, MOCKOJbKY B Ka)JIOM
pasnene [IporpamMmmbl TIpeIyCMOTPEHO pEIICHHWE COOTBETCTBYIONIMX 3agad. B



pe3ynpTaTe O00ydYaroIiuecs OBJAACBAIOT pPa3IMYHbBIMH METOJAMHU PEIICHUS
paIMOHABHBIX, HWPPAIMOHAIBHBIX, ITOKA3aTENbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cozepxammx napamerpsl. [logydeHHbIE YMEHHUS MIUPOKO HMCHIOIB3YIOTCS TPH
MCCIeI0BaHNH (PYHKITUH C IIOMOIIIBIO TIPOM3BOIHOM, MPU PEIICHUN TTPUKIIATHBIX
3a/1a4 ¥ 3371a4 Ha HaXOK/IeHNE HAanOOIBIIINX U HAMMEHBITTUX 3HaYEeHUN (PYHKITUH.
JlanHast cojepkarenbHas JMHHUS BKJIIOYaeT B cebsi Takxke QopMupoBaHUE
YMEHUH BBIMIOJHATH pacuéThl o Gopmysam, mpeoOpa3oBaHus palliOHATbHBIX,
UPPALUOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKkKe BBIPAKEHUH,
CoJiepKaliX cTeneHu u jorapudmel. bnarogaps usydeHuro aaredGpanyeckoro
MaTepuaga TMPOUCXOIUT JajbHeHIIee pa3BUTHE AJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHHS 00y4Yaromuxcs, GOPMHUPYIOTCS HABBIKHU J€TYKTUBHBIX
paccykJeHud, pabOThl ¢ CHUMBOJBHBIMU  (GOpMaMH, TPECTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJE PABEHCTB M HEpPaBEHCTB. AnreOpa
npemiaracT d(PQPEeKTUBHBIC WHCTPYMEHTHI IS DPEIICHHUS TMPAKTUUECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HATJISTHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKHU.

ConepxxarenpHo-MeToau4eckas JUHUS «DyHKIUA U TpaduKu» TECHO
neperieTaeTcs ¢ JPYTUMHU JIMHUSAMU Y4eOHOTO Kypca, TOCKOJIBKY B KaKOM-TO
CMBICTIE 3aJaéT TIOCIENOBAaTENIBHOCTh M3y4YeHUs Marepuana. l3yuenue
CTEIIEHHOM, TMOKa3aTelIbHOM, JIOTapU(DMHUUECKOM U TPUTOHOMETPUUYECKUX
(GyHKIUNA, UX CBOMCTB U TpadUKOB, UCTMOIB30BaHME (DYHKIMA ISl PEIICHHUS
3a/1ay U3 JPYruxX yueOHBIX MPEIMETOB M PEAIbHON JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTHYECKUM aHAIM30M, TaK M C PEIICHUEeM YpaBHEHMI W HepaBeHCTB. [Ipu
9TOM OOJIBIIIOC BHHUMAHHE yaelseTcs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXAY PAa3IMYHbBIMU BEJIMYMHAMH, HCCIEI0BATH
NoJIy4eHHbIC (DYHKIIMH, CTPOUTH UX rpaduku. Matepuan 3Toi cofepKaTeabHOMI
JUHUW HAIEJIeH Ha Pa3BUTHE YMCHUH W HABBIKOB, IMO3BOJISIONIUX BBIPAXKaTh
3aBHUCHMOCTH MEXIy BEJIMYMHAMU B pa3IuyHOW (QopMme: aHAIUTHYECKOM,
rpaguueckoii u cioBecHo. Ero wu3ydyeHue crnocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO MBIIIJICHUS, CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIIHH,
WCTOJIb30BAaHUIO AaHAJIOTUU.

CopepxarenpHas muHUs «Hagana maremMaTndeckoro aHaian3a MO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYT KaK MaTEMaTHUCCKUX, TaK M MPUKIIATHBIX 3a/1a4,
JOCTYITHBIX OOYYalOIMUMCs, TaK KaK y HUX MOSBIISIETCS BOBMOXHOCTh CTPOUTH
rpa@uKy CIOXKHBIX (DYHKIMM, OMpeneisTh WX HauOOJIbIIMEe W HAaUMEHBIITUE
3HAYEHHUS, BEIYUCIATH TUIOMAAN GUryp m 00ObEMBI TEJl, HAXOJAUTh CKOPOCTH U
ycKopeHusi mporieccoB. JlaHHasi copepiKaTtenbHas JIHMHHS OTKPBIBAET HOBBIC



BO3MOKHOCTH TIOCTPOCHHSI MAaTEMAaTHUYECKHX MOJENIed pPEaIbHBIX CUTYyaIuH,
MO3BOJISIET HAXOAWTHh HAWJIydlllee peNIeHWE B MPUKIATHBIX, B TOM YHCIIE
COITMAJIbHO-DPKOHOMUYECKHX, 3a/1a4ax. 3HAKOMCTBO c OCHOBaMH
MaTeMaTHYECKOTr0 aHaIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOpMaIbHO-
JOTUYECKOTO WM  KPEAaTHBHOTO  MBINIICHUSA, (HOPMUPOBAHHIO  yMEHUU
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTHUKH B HAyKe, TEXHUKE U UCKYCCTBE.
OOyuaronuecss y3HAIOT O BBIIAIOIIMXCS PE3yibTaTax, MOJYYEHHBIX B XOJE
pa3BUTHSI MAaTEMAaTUKH KaK HayKH, U 00 UX aBTOpax.

ConepxaTenpHO-MeToANYeCKas TUHUA « MHOXKECTBA M JIOTHKA) BKIFOYAET
B ce0s 3JIEMEHTHI TEOPHH MHOXKECTB M MAaTeMAaTHUECKOW JIOTUKH. TeopeTHkKo-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJbHOM
MaTeMaTUKH W TpeiaraloT Hanbojee YHUBEPCAIbHBIN SI3BIK, 00bEIMHSIIOMINI
BCE pa3denbl MaTeMaTUKH W e€¢ MPUIIOKEHUN, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYeCKHe TUCIUIUINHBI U WX TPUIOKEHHsI B enuHoe Iienoe. [loatomy
BOXKHO JaTh  BO3MOXXHOCTh  OOydYaromemycss TOHHMaTh  TEOPETUKO-
MHOKECTBEHHBIN S3BIK COBPEMCHHONW MAaTEMAaTHKH W WCIOJIb30BaTh €ro IS
BBIpQKEHUS CBOUX MBbICIEH. J[pyruM BaKHBIM TPHU3HAKOM MAaTEMAaTHKH Kak
HAayKH CIJIelyeT IPU3HATh CBOMCTBEHHYIO €W CTPOroCcTh OOOCHOBAaHMM M
CJIEIOBAHUE OTIPEACIEHHBIM MPABIIIAM TTOCTPOCHUS TOKA3aTEIbCTB. 3HAKOMCTBO
C 3JIEMEHTaMH MaTEMaTUYECKOMN JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIIUICHUST OOYYaroIIUXCs, IO3BOJIIET UM CTPOMTH CBOM PACCYXKJCHUS Ha
OCHOBE JIOTUYECKHUX MPaBUI, (POPMHUPYET HABBIKA KPUTHIECKOT'O MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayaja MaTeMaTHYSCKOTO aHaIu3ay
MPUCYTCTBYIOT OCHOBBI MaTeMAaTHUECKOTO MOJICTUPOBAHMSI, KOTOPBIC TIPU3BAHbBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH pealbHbIX
CUTYyaIlui, HMCCIIEJIOBAHUS 3THX MOJICJICH C IOMOIIBIO ammapaTra ajureOpbl H
MaTeMaTHYECKOT0 aHajn3a, MHTEPIIPETaluK MOTYYEeHHBIX Pe3yabTaToB. Takue
3alaHdsl BIUICTCHBI B KaXKIBIM W3 pa3/IesioB IMPOTrpaMMbl, TOCKOJBKY BECh
Marepuan ydeOHOTO Kypca IMHPOKO WCIOJB3YeTCs IS PEIICHUS TPUKIaTHBIX
3anmayd. [Ipu penmennn peanbHBIX MPAKTHICCKUX 3a1a9 00yJaroIrecs: pa3BUBAOT
HaOII0IaTeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh ¥  KOHKPETU3UPOBATH MPOOIEMY.
JlesTenbHOCTh TTO0 (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TNPUKIAIHBIX 33134
OpraHU3yeTCsl B IPOIECCe M3YYCHHs BCEX TeM Y4eOHOro Kypca «Aunredpa u
Hayaja MaTeMaTHYCCKOTO aHAIM3ay.

Ha wusydenme ydeOHOTO Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3a» oTBoauTCs 272 yaca: B 10 kinacce — 136 yacoB (4 yaca B Heziento), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEITIO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie yncia. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHbIe mepuoandeckue apoou. [Ipumenenune apobdel ¥ MPOLEHTOB s
pelIeHnsT NPUKIAAHBIX 3a1ad W3 Pa3JIMYHBIX OTpAcied 3HAHUW U PEaIbHON
KU3HH.

JencTBuTenpHple 4ucia. PanyvoHanpHble W HPPALMOHAIBHBIE YHCIA.
ApudmeTrnueckue omepanuu ¢ JCUCTBUTEIbHBIMU  uYucAaMH. Moaynb
JEHUCTBUTEIBLHOTO YUCIIA U €ro cBoicTBa. [ IprOnmxEHHbIe BEIUUCIEHNUS, TPABUIIA
OKPYTJICHHUSI, IPUKUKA U OLICHKA PE3YJIbTaTa BbIYNCICHHMN.

Crenenp ¢ wnenbiM mnokasareneMm. buHoMm Herorona. Hcenons3zoBaHue
HOAXOAAImer (OpMBbl  3alMUCH  JCHCTBUTENBHBIX YHCEN JUISl  PELICHUs
MIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX.

ApudmMeTnyecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM II0KA3aTEIEM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uyncna. CpoiictBa jorapudma. JlecsITUUHBIE U HATypajbHBIE
sorapu@Msl.

Cunyc, KOCHHYC, TAHT'€HC, KOTAHI€HC YHMCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YUCIIOBOTO apr'yMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXKIAECTBEHHbIE NpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHEHMS. PaBHOCWIIbHBIE YPABHEHHS U ypaBHEHU-CIeACTBUs. HepaBeHCTBO,
pelIEHNE HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIETBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHUN
Y HEpPaBEHCTB. MHOrOYJICHBI OT OJHOW MEPEMEHHOM. /leieHne MHOTO4YWICHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3dy. MHoOrouneHsl ¢ LENbIMH
ko3 urmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHH, COJIEPIKALUX CTENEHN U KOPHH.

WppauvoHaneHple  ypaBHeHUs.  OCHOBHBIE  METOJBl  PELICHHUS
MPPALMOHAJIBHBIX YPABHEHUM.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMIEHUS MOKA3ATEIBHBIX
YpPaBHEHUN.

[IpeoOpazoBanue BeIpaKEHH, COACPIKANTUX JTOTApU(MBI.



Jlorapudmuueckue  ypaBHeHUs.  OCHOBHbIE  METOJbI  pELICHUS
Jorapu(MUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIbL. [IpeobpaszoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUH. PenieHne TpUroHOMETpUYECKUX YPaBHEHUIA.

Pemenne cucrem nMHEHWHBIX ypaBHEHHMM. Marpuna CUCTEMBI JIMHEWHBIX
ypaBHeHUH. OrmnpenenuTenb MaTpUIbl 2X2, €ro Te€OMETPUYECKUUA CMBICT U
CBONCTBA, BBIYHUCIICHUE €T0 3HAYEHUS, IPUMEHEHUE ONIPEETUTENS AJIsl PELICHUS
CUCTEMBI JIMHEMHBIX YpaBHEHUHM. PelieHue NpukiIagHbIX 3aad C MOMOUIbIO
CUCTEMBl JIMHEWHBIX YypaBHeHUW. HcciiemoBaHHE NOCTPOEHHOM MOJEIH C
MTOMOILBIO MATPHIL U ONPEIETUTENECH.

[TocTtpoeHne MaTeEMaTUYECKUX MOJEIEH PEAIbHOM CUTYAIMU C MOMOIIBIO
YpaBHEHUI U HEPaBEHCTB. [I[prMeHEeHNE ypaBHEHUI U HEPABEHCTB K PEILICHUIO
MaTeMaTHUYeCKUX 33Jad U 3a7ad U3 pa3iMuHbIX oOJjacTeldl HayKu M pealbHOMN
KU3HH.

DOyHKUMU U TpaGuKH

@yHKMsA, crnocoObl 3anaHus (yHKUMUA. B3anmHO 0OpaTHble (DYHKIHH.
Kommnosumus ¢ynkumii. I'paduk QyHKuu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpa@uKoB QyHKIIHMA.

OO6nacth onpenesieHrss U MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkumm.
[IpomMexxyTku  3HAKOMOCTOSHCTBA.  UETHble M HEYETHBIE  (PYHKIUU.
[lepuognueckue  ¢pyHkumu.  IIpoMexyTku  MOHOTOHHOCTH  (DYHKIIHH.
MakcuMymbl 1 MUHUMYMBI QyHKuuU. HanOosbliiee 1 HaMMEHbIIEE 3HAUEHUS
(GyHKIIUY Ha TPOMEKYTKE.

Jlunelinas, kBagpaTU4Has U JPOOHO-TMHENHHAsT (QYHKIUU. DJIEMEHTapHOE
MCCJIEIOBAHKUE U TOCTPOEHUE UX IPaUKOB.

CrenenHas GyHKIUS C HATYpaJbHBIM M LIETIBIM NOKa3areneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHsS N-Oi cTeneHu Kak (PyHKIUU 0OpaTHOM
CTENIEHU C HATypaJbHBIM IMOKA3aTEJIEM.

[Toka3zaTenbHas u norapudmuueckas pyHKIIMU, UX CBONCTBA U TrpaduKu.
Hcnons3oBanue rpadgukoB GyHKLIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPENEIIEHUE TPUTOHOMETPHUUYECKHUX
(YHKIIMI YUCIOBOTO apryMeHTa.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B PEAIbHBIX MPOLECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHUs MOCJeI0BaTeIbHOCTENH. MeTox
MaTeMaTHYECKON WHIYKLWU. MOHOTOHHBIE U OrpaHUYCHHBIE



IIOCIEA0BATENBLHOCTU. VICTOpUS BOZHUKHOBEHHSI MATEMAaTUYECKOT0 aHAIN3a KaK
aHayM3a 6ECKOHEUHO MaJIbIX.

Apudmernueckass UM reoMeTpUyecKass  MPOTrpeccud. becKOHEeYHO
yObIBaroiasi reomerpudeckas mnporpeccusi. Cymma OeCcKOHEUHO YObIBaromen
r€OMETPUYECKON MPOTrpecCuy. JINHENHBIN U 3KCITOHEHIMAIBHBIA poCT. Yunclo €.
@opmyJia CIIOXKHBIX IPOLEHTOB. lcnosb3oBaHWEe NPOTPECCHH ISl PELICHUS
peanbHBIX 3a[1a4 IPUKIATHOTO XapakTepa.

HenpepoiBHble (yHKIMM U WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢ynkuuii. CBolicTBa (YHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB JUIsl PEUICHUs HEpPaBEHCTB. [IprmeHeHne CBOWCTB HENMPEPBIBHBIX
(GYHKIMI 715 pereHus 3a1a4.

IlepBas u Bropas npon3BoaHble pyHkunu. OnpeseneHue, reoMeTpUuecKUi
U (U3MYECKUN CMBICI TMPOU3BOJHON. YpaBHEHHE KacaTelbHOM K Tpaduxy
GyHKUIUU.

[IpousBoansie  anemeHTapHbIX  (yHKuMii. [IpousBomHass  cymMBl,
MPOU3BEJIECHUS, YACTHOTO U KOMIIO3UIIMHU (PYHKIUH.

MHoKecTBa M JIOTMKA

MHoO>xecTBO, Oonepaluy HajJ MHOXECTBAMU U MX CBOMCTBA. JlmarpaMmsl
Oinepa—Benna. IIpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOTO ammapara s
ONMCAHUs PEANBHBIX MPOLECCOB M SBJICHUM, IPU PELICHUU 3a7ad U3 JPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOrO0 00bEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KUIACC

Yucaa v BBIYUCICHUSA

Harypanbhubie u nensie uncna. [I[puMeHeHre npru3HakoB JETUMOCTH LETbIX
yucen, Hauboapmuii o6muit nenutens (manee — HOJl) u Hanmensiee oOiee
kpatHoe (manee — HOK), octatkoB mo moaymnto, anroputMa EBkinupa s
pelIeHus 3aa4 B LEeJIbIX YuCiax.

Kowmmekcapie umcna. Anredpandeckass ¥ TpUTOHOMETpUUecKas (OopMbI
3aMUCH KOMIUIEKCHOTO 4uciia. ApuMETHYECKHe Onepanuu ¢ KOMIUICKCHBIMU
guciamu. M300pakeHne KOMITJIEKCHBIX YHCENT Ha KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0¥i cTeneHn u3 KOMIUIEKCHOro unchia. [Ipumenenne
KOMIUIEKCHBIX YHUCEJT JIsl PelIeHusT GU3NUECKUX U T€OMETPUUSCKUX 3a]1ad.

YpaBHeHUS U HEPABEHCTBA



Cucrema M COBOKYNHOCTh YpPaBHEHHl W HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OTOop KOpHEH TPUTOHOMETPUUECKHX YPABHEHMH C  HOMOUIbIO
TPUTOHOMETPHUYECKON OKPYXXHOCTH. Pemenne  TpUrOHOMETPUYECKHUX
HEPaBEHCTB.

OcCHOBHBIE METOABl PEIICHUS TOKa3aTeNbHBIX M JIOTAPUPMUUIECKHX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEUICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHUS CUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
MPPAlMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMHUUECKUX YpaBHEHUI.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPaAMU.

[IpumeHeHne  ypaBHEHMH, CHCTEM M HEPAaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad U 3a7ad M3 pa3jMyHbIX oOJacTeld HayKu U peanbHON
KU3HH, UHTEPIPETALHS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMU U TpaGuKH

I'padux kommosummu ¢pyHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUU U
HEPABEHCTB HAa KOOPJIAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

I'padprueckue meTonbl pelieHus: ypaBHEHUN U HepaBeHCTB. I 'paduueckue
METO/Ibl PEIICHUS 3a7a4 C TapaMeTPAMH.

Hcnonb3oBanue rpadukoB (YyHKUUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUM 3a7ay U3 JPYruX y4eOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Hayana mareMaTH4ecKoro aHajausa

[IpuMeHeHre NpOM3BOIHON K MCCIIEOBAaHUIO (DYHKIIMI HAa MOHOTOHHOCTb
U oKcTpemyMmbl. HaxokaeHue HamOONbIIEr0O M HAaWMEHBIIET0 3HAuYEHUH
HEeNpepbIBHON (QYHKIIMH Ha OTPE3KeE.

[IpuMeHeHre NPOM3BOJHON I HAXOXKACHUS HaWIy4ylIero peuieHusl B
MPUKIAAHBIX 3a/ayax, AJs ONpelesieHUusi CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUuKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOoOOpasHbiX. [lepBooOpaszHbie
areMeHTapHbIX QyHkumid. [IpaBuia HaxoX1eHUs IepBOOOPa3HBIX.

WNurerpan.  ['eomerpuueckuil  CMbICA  HUHTErpaia.  Beruucienue
omnpenenéHHoro uaTerpana no gopmyne Hetotona-Jleibnuiia.

[IpumeHneHne mHTErpayia AJig HAXOXKACHUA IUIOLIAAEH TUIOCKUX (GUryp U
00BEMOB T€OMETPUIECKUX TEJL.



[Ipumepsl pemenuit auddepeHnanbHbBIX ypaBHEHUNH. MareMaTtudeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOIECCOB C TMOMOIIbI0 U depeHIIHaTbHBIX
YPaBHCHUU.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJITEBPA U  HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIVYBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIUU 00YyYaroerocs Kak akTHBHOTO
U OTBETCTBEHHOIO WJI€HA POCCHUHCKOro 0O0IlecTBa, MPEJACTaBICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUH,
MpONEAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aMMO/JICUCTBOBATh C COIMAIBHBIMU HMHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSIMHA U Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW UJICHTUYHOCTH, YBAXKCHUS
K IPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHUE
K JOCTH)KEHUSIM POCCUMCKHX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4YECKOU
IIKOJIbI, WCIIOJb30BAHUE 3TUX JOCTHKEHUI B APYIUX HAyKax, TEXHOJOTUSX,
chepax SJKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTUYECKOTO TOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM JOCTUKEHUM HAyKH H
NEeSATEIbHOCThIO YYEHOTO, OCO3HAaHHWE JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOWYUBOTO OYyAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOYAs ICTETUKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad, pELICHUH, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIEeKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh MAaTEMAaTHUYECKHE 3HAHHS B
MHTEpecax 37J0pOBOTO U 0€30MacHOro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIIICHUE
K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb), busnueckoe
COBEPILIEHCTBOBAHME npu 3AHATHUIX CIIOPTUBHO-03/J0POBUTEIHHOM
NEeSATENBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:



TOTOBHOCTh K TPYyAy, OCO3HAHHWE IIEHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasnuyHbiM  chepaM  TPO(PEeCCHOHATBLHON  ACATENBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ NPUIOKCHHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIIaHBI,
TOTOBHOCTh M  CIOCOOHOCTP K  MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKECHUU BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3aJ1ad MaTeMaTHYCCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUSA

c(hOPMHUPOBAHHOCTh JKOJOTHUYECKOM KYJIbTYphl, NOHUMAHHUE BIUSHHS
COIIMAJIbHO-D)KOHOMHUYECKUX  MPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU H
COIIMAJILHOM Cpejbl, OCO3HaHUE TIJIO0ATBLHOIO XapakKTepa 3KOJOTUYECKUX
npo0JieM, OpHEeHTAIMs Ha MPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUHN ISl pelIeHUs
3a/1a4 B 00JIaCTH OKPYIKAIOIIECH cpe/ibl, INIAaHUPOBAHKE MTOCTYIIKOB 1 OLICHKU MX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsA HAyKM M OOINECTBEHHOW MPAKTHKH, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKHW Kak c(epbl YeIOBEUECKON MeATeIIbHOCTH, ATAloOB €&
pa3BUTUSI M 3HAYMMOCTH JJISl Pa3BUTUS I[MBWIMU3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MaTEMaTHYE€CKOM KyJIbTYpOH Kak CpPeJACTBOM IO3HAHUSI MHUPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYIO M MCCIEIOBATEIbCKYIO JI€STEIbHOCTh
WHJIMBU]IyaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBUSA

ba3oBble jjornueckue aeiicTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMATUYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHMH MEXIy TMOHATUAMH, (HOPMYIHPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBIN MPU3HAK
KJlacCU(PUKAaUMKU, OCHOBAaHMS JUIsi OOOOLIEHUST M CpPAaBHEHHsS, KpUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYJIUPOBATH W  NPeoOpa3OBbIBaTh  CYKICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEYHs B PaKTax, JAHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpejiarath
KPUTEPUU JJIS BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;



JienaTh BBIBOJABI C WCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBEpXKACHUN (TIpsIMBIE W OT TMPOTHBHOIO), BBICTPAMBATH apTyMEHTAIIUIO,
MIPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHUS
Y BBIBOJIBL;

BBIOMpaTh CIIOCOO pemieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHHs, BBHIOMpATh HaWOoOJiee TMOAXOMANUH C  y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTelbcKue 1eiicTBUS:

MCITOJIB30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKHN WHCTPYMEHT ITO3HAHMSI,
dbopMynrpoBaTh  BONPOCHI, (GUKCUPYIOIIME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHWPOBAaHHBIN IKCIIEPUMEHT,
MCCJIEIOBAaHKUE IO YCTAHOBIIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BHISBICHHUIO 3aBUCUMOCTEH MEKYy 0OHEKTaMU, SIBICHUSMH,
poLeccamy;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAONIONEHUs, MCCIEAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKe BBIIIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(OUIUTH HHPOPMAITNH, TAHHBIX, HEOOXOIMMBIX JIJIT OTBETA HA
BOIIPOC U JIJIA PEIICHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh WM HMHTEPIPETUPOBATH HWH(POPMAITHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,

CTPYKTYpPHPOBaTh HH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHBIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIE y4eOHbIE JeHCTBUS
Oo0wmenue:
BOCIPUHUMATH U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSMU
U LEISIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B



YCTHBIX U ITHCBMEHHBIX TEKCTAax, 1aBaTh MOSICHEHMS MO X0y PELICHMS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pPE3yJIbTAaT;

B XOJI€ OOCYIEHHMSI 331aBaTh BOIIPOCHI MO CYILECTBY O0CYKIaeMON TEMBI,
npoOJieMbl, pelacMoW 3ajjaud, BBICKA3bIBATH HJEH, HALIEJICHHBIE HA IOUCK
pELIEHNs, COMOCTABIISATh CBOU CYXIEHUS C CYKICHHSIMHU IPYTUX Y4aCTHUKOB
auanora, 0OHapy>KMBaTh pa3nyie U CXOJCTBO MO3UIINI, B KOPPEKTHOU popme
(opMyIMpPOBATH PA3HOTIACHS, CBOM BO3PAKECHMUS;

OPENCTAaBIATh  pE3yJbTaTbl  pPELICHHs  3a4adyd,  JKCIEPUMEHTA,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSTENbHO BbIOMpaTh (pOpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTALUN U 0COOCHHOCTEN ayTUTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusanus:

COCTABJISITH TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BHIOUPATh CIIOCO0 pelleHus
C y4Y€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh M KOPPEKTHUPOBATh BapUAHTHI PEIICHUNA C YYETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:

BJIQJI€Th HAaBBbIKAMHU II03HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBbIX JEHCTBUI U MBICIIUTEIIbHBIX MPOIECCOB, UX PE3YJILTATOB, BIIAJIETh
crnoco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IpPOLEecca M Pe3ysbTaTa PeIIeHHs
MaTeMaTHUYEeCKOM 3aJ1auH;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH ITPU PELICHUH 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJECHHBIX OITUOOK, BBISBJICHHBIX TPYAHOCTEMH;

OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa IEJIH W YCIOBUSIM, OOBSICHSITH
OPUYUHBI  JTOCTUKEHUSI WM HEJOCTUKEHUS PEe3yJbTaTOB JEATEIIbHOCTH,
HAXOJUTh OIMIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIMBUIYaIbHON
paboThl MpU pelIeHUH Y4YeOHBIX 3ajlad, MPUHUMATh I1I€Jb COBMECTHOMN
JeSTeTLHOCTH, TUIAHUPOBATh OPTaHU3AINI0 COBMECTHOM PabOThI, pacTpeesTh
BUIBI PabOT, OTOBApUBATHCH, OOCYXKIATh MPOIECC WM PE3yabTaT paboTHI,
000011aTh MHCHHS HECKOJIBKUX JTIONICH;

y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (00CYykaeHUs1, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATH CBOIO 4YacTh pPabOTHI W
KOOPAMHUPOBATH CBOU JEHUCTBUSL C JAPYTMMHU YJI€HAMU KOMaHIbl, OIIEHUBATh



KayeCTBO CBOETO BKJIaJa B OOUIHI MPOAYKT MO KPUTEPHUSIM, CHOpMYITHMpPOBAaHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kiacce oOyyaromuiics MOJIYYUT CIETYIOUTUE
MIPEAMETHBIC PE3YNIBTATHI IO OTJEIBHBIM TEMaM padodeil MpOoTpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIU3ay:

Yuciia v BBIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: PAIMOHAIILHOE YMCII0, OECKOHEUHas
nepuoaudeckas JpoOb, MPOILEHThI, HPPANMOHAIBHOE YKCIIO, MHOXKECTBA
palMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHATh APOOM W TPOLIEHTHI Uil PEIICHUS NPUKIAIHBIX 3a71ad M3
PAa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HU;

IPUMEHSTh NPUOTMKEHHBIC BEIYUCIICHNUS, TIPABUIIA OKPYTIICHUS, IPUKUIKY
Y OLICHKY PE3yJIbTaTa BbIYMCIICHU;

CBOOOJHO OMNEPUPOBATH TOHSITHEM: CTEINEHb C IEJbIM ITOKa3aTeIeM,
UCIIOJIb30BaTh MOJXOJANTYI0 (opMy 3amucu JIEUCTBUTENBbHBIX YHCEN IS
peLICHUs MPAKTUYECKUX 3a/1a4 U [PE/ICTABICHUS JaHHbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(PMETUUECKUN KOPEHb HATypaIbHOM
CTECTIEHU;

CBOOOJHO  ONEpUPOBaTh TMOHSATUEM: CTENEHb C  palMOHAJIbHBIM
IIOKa3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: Jorapup™M UHCIa, NECATUYHBIE U
HaTypajbHbIE JIOTapu(pMBbI;

CBOOOHO OMEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC
YHCIJIOBOTO apryMEHTA;

ONIEPUPOBATH MOHATUIMHU: APKCUHYC, aPKKOCUHYC U APKTAHI'E€HC YU CIIOBOTO
apryMeHTa.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOHO OTIEPUPOBATH MOHITUSIMU: TOXKACCTBO, YpaBHECHUE, HEPABEHCTBO,
PaBHOCWJIBHBIE  ypaBHEHUsST W YPAaBHEHUSA-CIICICTBUS,  PABHOCHUJIbHBIC
HEPABEHCTBA,;

MPUMEHSATh PA3JIMYHbIE METOJIbI PEIICHUS PalMOHATBHBIX M JIPOOHO-
palMOHANIBHBIX YPAaBHEHMH, TMPUMEHAThH METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: MHOTOWICH OT OJHOW TEPEMEHHOM!,
MHOTOWICH C MeJbIMU KO3PPUIIMEHTaMU, KOPHH MHOTOWIEHA, MPUMEHSTH



JIEJICHME MHOTOWIEHa Ha MHOIOYIEH C OCTaTKoM, TeopeMy be3dy m teopemy
Buera niida pemienus 3amay;

CBOOOJHO OINEpPUPOBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpula, OINpPEAEIUTENIb MaTpUlbl 2 X 2 W €ro reOMETPUYECKUH CMBICI,
HCIIOJIb30BaTh CBOMCTBA OMpenenuTens 2 X 2 NIl BBIYUCIEHUS €ro 3HaYeHUs,
MPUMEHATh ONPENACIUTENN I PEIICHUS CHUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICIMPOBaTh pEalbHbIE CHUTYalldd C TIOMOIIBIO CHCTEMBI JIMHEHHBIX
YPaBHEHUH, HCCIENOBAaTh IOCTPOEHHBIE MOJENIM C IOMOIIBIO MaTpUIl U
OIpeeNuTeNIel, THTEPIPETUPOBATH MTOJIYyYEHHBIN pE3yJIbTaT;

UCIIONIb30BaTh CBOMCTBA JCHCTBHIM C KOPHAMU [UJIsI TpeoOpa3oBaHUs
BBIPAKCHHU;

BBIMOJHATh MPEOOPa30BaHMSI YHUCIIOBBIX BBIPAXKEHHUM, COJEpKalIUX
CTENIEHU C PallMOHAIBHBIM ITI0KA3aTENEM;

UCIIOJIb30BATh CBOMCTBa  Jiorapu(mosn TSt npeoOpa3oBaHUs
norapu(pMUYECKHX BbIPAKECHHIA;

CBOOOJHO ONEPUPOBATH MOHSATUSMH: UPPAIMOHAIIBHBIE, IOKA3aTEIbHBIE U
jJorapu(MHUUECKUe YpaBHEHUS, HAaxXOAUTh HX pEHIEHU C IOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXOJ0B UIIM OCYLIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpHYECKHE  (opmMynbl i
npeoOpa30BaHUs TPUTOHOMETPUUECKUX BhIPAKEHUM;

CBOOOZIHO ONEpUPOBATHh TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HeoOXoAuMble (OpPMyJbl JJs pEHIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJEJIUPOBATh peajbHblE CHUTYallUM Ha SA3bIKE anreOpbl, COCTABISTH
BBIPAKEHHUSI, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 3a/ayd, HCCIEAOBaTh
MOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKEM ammapara ajireOphl.

DYyHKIUM U TPAPUKH:

CBOOOJHO OMNEpUpOBaTh MOHATUAMH: (YHKLUMS, CHOCOOBI 3aJaHus
(yHKUMU, B3aUMHO OOpaTHble (QYHKUMH, KOMMO3UIUS (PYHKUUH, rpaduk
(yHKUMU, BBIIOJHAT 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB (HyHKIIHI;

CcBOOOJHO ONEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAENICHUSI 1 MHOXKECTBO
3HaYeHUH PYHKIMH, HYJTU PYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OIEpUPOBATh MOHATUSAMU: YETHbIE M HEYETHbIE (YHKIINH,
nepuoguyeckue PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (DYHKIIMH, HauOoJblllee W HauMEHbIlee 3HaYeHHe (PYHKIHMU Ha
IIPOMEKYTKE;

cBOOOHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKIMS C HATypaJbHbIM
U 1IeJIbIM MOKa3aTeseM, rpaduk cTeneHHOW (yHKIUU C HATYPaJIbHBIM U LETbIM



nokasaresiem, rpaduk KOpHsS N-0i CTENeHH Kak (PYHKIIMH OOpaTHOW CTEMEeHH C
HATypaJIbHBIM ITOKa3aTelNeM;

OIIEpUPOBATh MOHATHAMU: JUHEWHAsA, KBaJpaTu4yHas U JpOOHO-IMHEWHas
(YHKIIMM, BBIIOJHATH 3JEMEHTAPHOE MCCIEAOBAHUE M TIOCTPOEHUE UX
rpadukos;

cBOOOHO OMEPUPOBATH MOHIATUAMHU: TOKa3aTeNIbHAs U JorapupMuyeckas
(YHKIIMM, UX CBOMCTBA U Ipa(UKH, UCIOJb30BATh UX TpadUKU AJs PEUICHUS
YPaBHCHUM;

CBOOOJHO ONEpPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
oTpe/ieNieHuEe TPUTOHOMETPHUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh Tpaduku (GYHKIUH A7 HUCCIETOBaHUS TPOIECCOB U
3aBHCHUMOCTEH MpU PELIeHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB U pealbHON
’KU3HU, BBIpaXXaTh (JOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauyajna maTeMaTH4eCKOro aHaJIu3a:

cBOOOMHO ONEpPHPOBATh MOHATUSAMU: apuPMeTHIecKas U TeOMETpUIeCcKas
nporpeccusi, 60eCKOHEYHO yObIBAIOIIasi TeOMETpUIECKasi IPOTPECCHs, TUHEHHBIN
U OKCIIOHEHIMAJIBHBIM pOCT, (opMysia CIOXKHBIX IPOLIEHTOB, WMETh
IPECTaBICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUU JJIsl PEUICHUs] peaibHBIX 3a/7a4 MPUKIATHOTO

XapakTepa;
CBOOOJHO OIEPHPOBATh MMOHATHSAMH: IIOCIECIOBATCIILHOCTD, CIOCOOBI
3aJlaHus TIOCTICIOBATEIbHOCTEH, MOHOTOHHBIC u OTpaHUYCHHbBIC

MOCJIEI0BATEIbHOCTH, IOHUMAaThb OCHOBBI 3apOXACHHUS MaTeMaTH4YeCKOIro
aHaJM3a KaK aHanu3a OECKOHEYHO MaJbIX;

CBOOOMHO OMEpUPOBATH MOHATHIMH: HETNPEpbIBHbIE (YHKIUH, TOYKH
paspsiBa rpaduka GyHKIHUNA, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO OIEpUPOBATh MOHATHEM: (PYHKIIMS, HEMPEPbIBHAS Ha OTPE3KE,
MPUMEHSTh CBOMCTBA HETPEPHIBHBIX (DYHKIIUH ISl pelIeHUs 3a/1a4;

CBOOOMHO OMEpPUPOBATh MOHATHAMH: TEpBas W BTOpas MPOU3BOIHBIC
¢yHKUMHU, KacaTenbHas K rpaduKy QyHKINHY;

BBIUUCIISITH IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
ABYX (YHKIMH, 3HaTh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUYECKUN CMBICI MPOU3BOJHON IS
penieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOZHO OMEpUPOBaTh MOHATHSIMHU: MHOXKECTBO, OIEpalUMd  HaJ
MHO>KECTBaMU;



HCIIONB30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Juisl  ONKMCaHUs
pealIbHBIX TPOIECCOB M SIBICHUM, MpPU pEIIeHUH 3a7ad U3 JPYIHX Y4eOHBIX
IPEAMETOB;

CBOOOJIHO OMEpUPOBATh MOHSATUSMU: OINpPEICICHUE, TEOpEMa, ypaBHEHHE-
CIEeICTBHE,  CBOWCTBO  MAaT€MAaTHYECKOro  O0BEKTa,  JOKa3aTeJbCTBO,
PABHOCHWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kyacce oOyyaromuiics MOJIYYUT CIEIYIOITUE
IpEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucia ¥ BBIYMCICHUA:

CBOOOJHO OMEpUPOBATh MOHATHSAMHU: HATypaJlbHOE U IIEJI0E YHCIIO,
MHOY>ECTBA HATYPaJbHBIX U LEJBIX YUCEN, UCIOJIb30BATh IPU3HAKHU JIEIIUMOCTH
nensix ynces, HOJl u HOK HaTypanbHBIX uncen 1JIsd peleHns 3a1a4, IPUMEHSTh
anroput™ EBkinna;

CBOOOJHO ONEpPUPOBATH IOHITHEM OCTaTKa MO MOAYJIO, 3aIlKCHIBAThH
HaTypaJbHbIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMIUIEKCHBIX YHUCEJI, IPEICTaBISITh KOMIUIEKCHBIE YHCIia B areOpandyeckon u
TPUTOHOMETPUUYECKON (POpME, BBITIOJIHATH apUPMETHUECKUE ONIEpallui C HUMU U
M300pakaTh HA KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CcBOOOHO OIEpUPOBaATh MOHATUSIMU: UppallOHAIbHbIE, TIOKa3aTeIbHbIE U
jJorapuMHUUECKUe HEpPaBEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOIIBIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATh OTOOp KOPHEW NpH PEIIEHHWH TPUTOHOMETPUYECKOTO
YPaBHEHUS;

CBOOOJIHO OIEpPUPOBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh HeoOxoaumble (GOpMYJbl Uil  PEHIEHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh NOHATUSAMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUI
YU HEpPABEHCTB, PAaBHOCHUIIBHBIC CHCTEMBlI U CHUCTEMBI-CICIACTBHS, HAXOIUTh
pElIEHNsT CHUCTEMBI M COBOKYIIHOCTEM pAalMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKAa3aTeJIbHbIX U JJOTapu(pMUYECKUX YPABHEHUI U HEPABEHCTB;

pemarb palOHAJbHEIE, VppalMOHAJIbHBIE, NOKa3aTEJIbHBIE,
jJorapuMHUUEcKUe W TPUTOHOMETPUYECKHME YpaBHEHUS U HEPAaBEHCTBA,
coZeprKale MOIYJIM U IapameTpBl;

IPUMEHSTH rpapuuecKkrue MeTOIbl sl pEIICHNUs YPaBHEHUN U HEPABEHCTB,
a TaKXKe 3a7a4 C mapameTpamus;



MOJIETTUPOBATh peallbHble CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIPKEHUS, YpaBHEHUS, HEPABEHCTBA M WX CHUCTEMBI IO YCJOBHIO 3aJadH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJIEIN C MCIOJIb30BAaHUEM allapara ajireopsl,
UHTEPIIPETUPOBATH [TOJIyYEHHBIN pe3yJbTar.

DOyHKUMU U rpauKu:

CTpPOUTHh TpadUKU KOMMO3ULIMUU (PYHKIHMA C TOMOIIBIO 3JIEMEHTAapPHOTO
UCCJIEIOBAHUSI U CBOMCTB KOMIIO3ULIUHU ABYX (PYHKIIHIA;

CTPOUTb T'EOMETpUUYECKHe oOOpa3bl ypaBHEHHMH M HEPABEHCTB Ha
KOOPANHATHOH IJIOCKOCTH;

CBOOOJHO OMNEpPUpPOBaTh MOHATHSAMHU: TpaQUKd TPUTOHOMETPUUECKHUX
byHKITNH];

OPUMEHATh (PYHKUMU JJII MOJEIUPOBAHUS U HCCIEIOBAHUS PealIbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOI0 aHAJIM3Aa:

UCIIOJIb30BaTh  MPOMU3BOAHYIO I HCCIAEAOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTH M 9KCTPEMYMBI;

HaXOAUTh HAauOOJbIlIEEe U HAUMEHbIIIEE 3HAYCHUS! (PYHKIIMHU HEIPEPhIBHON
Ha OTpE3KE;

HCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKACHUS HAaWIy4ylIero penieHus B
NPUKIAAHBIX, B TOM YHCJE COLMAIBHO-DKOHOMHYECKHX, 3ajadax, [Jis
OTIpe/IeNIEHUs] CKOPOCTH M YCKOPEHHMs Ipoliecca, 3aJlaHHOro (GopMyJsol Hiu
rpadgukom;

CcBOOOZIHO ONEpUPOBaTh MOHATUSIMU: TE€pBOOOpa3Has, OIpeneaEHHbIN
WHTETpaJI, HAXOIUTh MEPBOOOpPA3HBIC DIEMEHTAPHBIX (PYHKIMNA M BBIYHUCISATH
uHTerpai no gopmyie Herotona-Jlenonuna;

HaXOAMTH IUIOIIAIU IJIOCKUX GUTYP U 0OBEMBI TE C IOMOILBIO UHTETPAa;

UMETh MPEACTABIEHUE O MaTEMaTHUYE€CKOM MOJICIMPOBAHUHM Ha MpHUMeEpe
cocTaBiieHUs TuQdepeHIInaNbHbIX YPAaBHEHHUI;

pemaTh NpUKIAAHbIE 33]Ja4H, B TOM YHCJI€ COLUATbHO-D)KOHOMHYECKOTO U
(u3nYeCKOro XxapakrTepa, CpeCcTBaMu MaTEMaTHYECKOIO aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
1|

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbI

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JuaexkTpoHHble (HU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

MHuoxecTBO
JEHUCTBUTEIbHBIX YUCEI.
MHorouJieHsl.
PanmonansHbie ypaBHEHHS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YPABHEHUHN

24 1

OyHKIMH U TpadUKHU.
CrenenHast GyHKIIHS C
LeJIBIM [TOKa3aTeIeM

12 1

Apudmernueckuii KOpeHb
N-0i1 CTETIEHM.
Hppanmonanbusie
YpaBHEHUS

15 1

ITokazarenbHast QyHKIHSL.
[Toka3zaTenbHbIE ypaBHEHUS

10 1




Jlorapudmuueckas
5 GbyHKIHS.

18 1
Jlorapudmuueckue
YpaBHEHMUSI
5 Tpuronomerpuueckue 29 1
BBIPAKEHUS U YPABHEHUS
7 [TocnenoBarenbHOCTH U 10 1
porpeccuu
3 HenpepoiBHbIe QyHKITUH. 20 1
[IpousBogHas
9 [ToBTOpenue, 06001IEHNE, 5 9
CHUCTEMAaTH3alysl 3HAaHUU
BIIEE KOJIMYECTB
OB O CTBO 136 10

YACOB 11O ITPOTPAMME




11 KIIACC

Ne
n/
n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbI

KoaudecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

UccnenoBanmne GpyHKImiA ¢
IMOMOIIBIO TTPOU3BOTHOM

22 1

[TepBooOpasnHas u
UHTETpal

12 1

I'paduxu
TPUTOHOMETPHUYECKHUX
GbyHKIH.
Tpuronomerpuyeckue
HEpaBEHCTBA

14 1

HppannoHaibHbIe,
MIOKa3aTeIbHbIE U
JorapupmMuUecKue
HEPaBEHCTBA

24 1

KoMmnnexcHbie unciia

10 1

HarypanbHble u niensie
qucia

10 1




Cucrembl paluoOHaIbHBIX,

HppaIlMOHATTEHBIX
MOKAa3aTeNbHBIX U 12 1
JIOrapu(PpMUISCKHX
ypaBHEHUI
3ajauun ¢ mapameTpamu 16 1
[ToBTOpeHue, 06001meHNE, 16 5
cHUCTeMaTH3alMsl 3HAHUI

OBIIEE KOJIMYECTBO

- 136 10

YACOB I10 [TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

MHO)K@CTBO, OorIcpanru Haa
MHO’>KECTBAMHU M UX CBOMCTBA

Huarpammel Diinepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-
MHOXKCECTBCHHOT'O aIlliapara
A PCIICHUA 3a1a1

PanmonansHble yncna.
OOBIKHOBEHHBIE U
JeCSITHUHBIE TPOoOH,
MPOIICHTHI, OECKOHEUHBIC
epuoaNIecKue Jpoou

PanmonaneHble yncna.
OOBIKHOBEHHBIE U
NeCSITUUHbIE TpOoOH,
MPOIICHTHI, OECKOHEYHBIC
NeproaNIecKue apoou




[Tpumenenue apobeit u
MMPOLUCHTOB JIsA pCIHICHUA
MPUKIAAHBIX 3a1a4

[Ipumenenue npobeii n
MIPOIICHTOB ISl PEILICHHSI
MPUKIIAJIHBIX 33124

JleicTBUTEIbHBIC YKCIIA.
Panmonanbuble 1
HppalMoOHaJIbHBIC YKCIia

ApudmeTrdeckne ornepanuu
C ICHCTBUTEIPHBIMU YHCIIAMH

10

Moaynb IEMCTBUTENBHOTO
YHCJIa U er0 CBOMCTBA

11

[Tpubmmxénnbie
BBIYMCIICHHUS, TPaBUJIa
OKpYTJICHUS, IPUKUIKA U
OILIEHKA pe3yJbTaTa
BBIYHCIICHHUI

12

OCHOBHBIG METOAbI peH_IeHI/IH
LENBIX U APOOHO-
palroHaIBHBIX YPaBHCHUN U
HEPaBEHCTB




13

OcHOBHEIE MCTOJbI pCHICHUSA
IENBIX U APOOHO-
paluOHaJIbHBIX ypaBHeHI/IfI u
HEPaBCHCTB

14

OcHOBHEIE MCTOJbI pCHICHUSA
IENBIX U APOOHO-
palrOHaJIbHBIX ypaBHeHI/Iﬁ u
HEPABEHCTB

15

MHorouseHs! 0T OJAHOMI
nepeMeHHoil. [lenenue
MHOTO4JIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOrouseHb! C HeTbIMHA
koapdunmentamu. Teopema
Buera

17

Pemrenue cucreM THHENHBIX
ypaBHEHUH

18

Pemenue cucreM MTUHEHHBIX
YpaBHEHUI




19

Marpuina cucTeMbl JIMHEUHBIX
ypaBHeHU. OnpenenTelb
MATpHUIIbI 2X2, €ro
reOMETPUUYECKUN CMBICT U
CBOMCTBA; BHIYHCIICHUE €T
3HAUYCHUS

20

Onpenenurens MaTpULbI 2X2,
€ro reOMETPUYECKUI CMBICI U
CBOICTBA; BRIYHCIICHHE €T0
3HAYCHUS

21

IIpumeHneHnue onpenenuTes
JUTSL pEILIEHUSI CUCTEMBI
JIMHEWHBIX YPABHEHUHN

22

Pemrenne nmpukiagHeIx 3a1a4y
C TIOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

23

Pemenne nmpukiagHex 3a1a4y
C TIOMOIIBIO CHCTEMBI
JIMHEWHBIX YPABHEHUHN

24

KonTponpHas padora:
"PannoHansHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"




25

OyHKIHS, CIOCOOBI 3aJaHUS
¢bynkuuu. Bzaumuao
oOpaTtHbie GYHKLINH.
Kommnosumus hyHkmmit

26

I'padux pynkumu.
DnemMeHTapHbIe
npeoOpa3oBaHus TpaguKoB

byHKIUH

27

Ob6nactpb onpeaeseHus u
MHOKECTBO 3HAUYCHHI
¢byaxnun. Hym pyakmm.
[IpomexyTku 3HaK
MOCTOSIHCTBA

28

UYETHble 1 HEYETHBIE
¢ynkuu. [lepuoauueckue
¢yskun. [IpomexyTku
MOHOTOHHOCTH (DyHKITMH

29

MakcuMyMBbl 1 MUHUMYMBI
¢yukuu. Hanbonpiiee u
HauMEHbIIIee 3HaUeHUE
(GYHKIIUN Ha IPOMEXKYTKE

30

JIuneitnas, kBagpaTU4YHaAs U
NpoOHO-MHENHas QYHKIUU




31

DneMeHTapHOe UCCIIEIOBAaHUE
Y TIOCTPOCHHUE TPaPUKOB ITHX

byHKIUH

32

DneMeHTapHOe UCCIIEJOBaHKE
U TIOCTpOoeHue TpaduKOB ITHX

byHKIUH

33

CreneHsb ¢ LEIbIM
nokasareiieM. bunom
HrroTtona

34

CreneHsn ¢ LEIBIM
nokazareiieM. bunom
HrroTtona

35

CrenenHast GyHKIIHS C
HATYPaJbHBIM H LEJBIM
nokasarenem. E€ cBolicTBa

rpaduk

36

KonTponbHas pabora:
"Crenennas ¢pyHkuus. Eé
cBoiicTBa u rpaguk"

37

Apudmerndeckuil KOpeHb
HaTypaJIbHON CTENIEHU U €r0
CBOMCTBa

38

Apubpmerndeckuii KopeHb
HATypaJbHOMU CTEIIEHU U €r0
CBOMCTBA




39

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAKCHUH, COAEPIKALLUX
CTENEHU U KOPHHU

40

[Ipeo6pa3oBaHus YHCIOBBIX
BBIpXXEHUI, COIepKaIIUX
CTETIeHU U KOPHU

41

[Ipeobpa3oBaHUs YHCIOBBIX
BBIpXKEHUH, COIepKAIIUX
CTETIeHU U KOPHU

42

Uppanmonaibubie
ypaBHeHUs1. OCHOBHbIE
METO/]Ibl pelIeHuUs
MppalMOHATIbHBIX YpaBHEHUI

43

HppanmonanbHele
ypaBHeHUs1. OCHOBHbIE
METO/Ibl PEIICHUS
MppalMOHATIbHBIX YpaBHEHUI

44

WppanunonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl pEIIECHUS
UppaloOHAIbHBIX YPAaBHEHHH




45

PaBHOCHIBHEIE nepexoanl B
pPEeIICHUN UPPALUMOHAJIbHBIX
YpaBHEHUH

46

PaBHOCHIIBHBIE TEPEXO/IBI B
peLIeHUH UppalMOHATIbHBIX
ypaBHEHUH

47

PaBHOCHIIBHBIE TIEpEXO/BI B
peleHUH UppalMOHATIbHBIX
ypaBHEHUH

48

PaBHOCHIBHEIE Mepexoabl B
peleHnun uppanuoHaIbHbIX
YpaBHEHUU

49

CoiicTBa 1 rpaduK KOpHS N-
Oif cTeneH! Kak (YHKIIUU
00paTHO# CTETIEHH C
HaTypaJIbHBIM II0KA3aTeIEM

50

CoiicTBa u rpaduk KopHs N-
Oif cTeneHu Kak (QyHKIUN
00paTHO CTETICHH C
HaTypaJIbHBIM MOKa3aTelleM




51

Konrponsnas padora:
"CBoiicTBa u rpaduk KOpHS
N-OH CTEIEHMU.
HppaunonaibHbie
ypaBHeHUs"

52

Crenens ¢ palliOHATBHBIM
IIOKa3arelieM U €€ CBOMCTBA

53

CreneHb ¢ pallMOHATIbHBIM
nokasaTrejieM U €€ CBOUCTBA

54

Crenenb ¢ palliOHAIbHBIM
okKasaTelieM U €€ CBOUCTBA

55

[TokazaTenpHas hyHKIUS, €€
CBOMCTBa U rpaduk

56

Hcnonb3oBanue rpaduka
GyHKIMU 1715 pelieHust
ypaBHEHUU

57

Ucnons3oBanne rpaduka
GyHKIMU 1715 peleHust
ypaBHEHUH




58

IlokasaTenbHble ypaBHEHUS.
OCHOBHBIE METO/BI PELLIEHUS
II0KA3aTENIbHBIX YPABHEHUM

59

IlokasaTenbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
II0KA3aTENIbHBIX YPAaBHEHUI

60

ITokasaTenbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
II0OKA3aTENIbHBIX YPAaBHEHUI

61

KonrtponbHas pabora:
"IlokazarenbHast QyHKIMS.
[TokazarenbHble ypaBHEHUS"

62

Jlorapudm uncna. CoiicTa
norapudpma

63

Jlorapudwm uucna. CBoiicTBa
norapudpma

64

Jlorapudwm yucna. CBoiicTBa
nmorapupma

65

JlecATUUHBIE U HATYypaAJIbHbIE
sorapupmbl




66

JlecaTu4HBIE U HATypAJIbHbIE
norapupmbl

67

[IpeobpazoBanue
BBIpaXEHUH, COMIEpKAITUX
Jorapudmpl

68

[IpeobpazoBanue
BBIpXEHUH, COJIEpKAIUX
Jorapudmpl

69

[IpeobpazoBanue
BBIpXEHUH, COJIEpKAIUX
sorapupmbl

70

Jlorapudmuueckas GyHKIUSA,
e€ cBolicTBa U rpauk

71

Jlorapudmuueckast QyHKIMS,
e€ cBoiicTBa U rpaduk

72

Hcnons3oBanne rpaduka
GYHKIUY 1715 peLIeHUs
YpaBHEHUI

73

Hcnons3oBanne rpaduka
GYHKIUY 1715 peLIeHust
YpaBHEHUI




74

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/Ibl pEeIICHUs
Jorapu(pMUIECKUX
ypaBHEHUU

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI pelIeHUs
JorapupMUUECKUX
ypaBHEHUH

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
JorapupMUUECKUX
ypaBHEHUH

77

PaBHOCHIIBHBIE IEPEXOABI B
peleHnH JorapupMHUUECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIE TIEpEXOBI B
pelIeHnu JorapuGMUIECcKuX
YpaBHEHUI

79

KonrponbHas pabora:
"Jlorapudmuyeckas
¢ynkuus. Jlorapupmudeckue
ypaBHeHUA"




80

CuHyc, KOCUHYC, TAHT€HC U
KOTAQHT'€HC YHCIIOBOTO
apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO
aprymeHTa

82

ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCI0BOIO
apryMmeHra

83

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO
aprymeHrTa

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIpEICTICHHE
TPUTOHOMETPHUYECKUX
(GyHKIMN 4HUCIOBOTO
apryMeHra

85

Tpuronomerpuueckas
OKPY’KHOCTb, OTIpe/ICTICHHE
TPUTOHOMETPUYECKHUX
(GyHKIMN 4HUCIOBOTO
aprymeHra

86

OcCHOBHEIE
TPUTOHOMETPUYECKHUE

(bopMmyIbI




87

OCHOBHEBIE
TPUTOHOMETPHUECKUE

bopmyIbl

88

OCHOBHEBIE
TPUTOHOMETPHUYECKUE

bopmyIbl

89

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopmyIbl

90

[IpeobpaszoBanue
TPUTOHOMETPUYECKHIX
BBIPA)KCHUI

91

ITpeoOpa3oBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUI

92

IIpeoOpas3oBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUI

93

[Ipeobpa3zoBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUIN

94

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI




95

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

96

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

97

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

98

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

99

Pemienue
TPUTOHOMETPUYECKUX
YpaBHEHUU

100

Pemienue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

101

KonrtponsHas pabora:
"TpUroHoMeTpuyeCcKue
BBIPAKEHUS U
TPUTOHOMETPUYECKHE
ypaBHeHUA"




102

IlocnenoBaTeabHOCTH,
CIIOCOOBI 3aaHUS
MOCJIEIOBATEILHOCTEI.
Metoa MaTeMaTHYECKOH
WHIYKITUN

103

MOHOTOHHBIE U
OTpaHUYCHHBIE
MOCJIEI0BATEIbHOCTH.
Hcropusa ananuza
0ECKOHEYHO MaJbIX

104

Apudmernaeckas
nporpeccus

105

reOMeTpI/I‘ICCKaH nmporpeccud

106

beckoneuno yObIBarorias
reOMETpHUYECKast TPOTPECCHst

107

CymMma 6eCKOHEUHO
yOBIBAIOLIEH FreOMETPUUECKOI
IIPOrpeccuu

108

JlunelnbIil u
AKCIOHEHIMAIbHBIN POCT.
Hucno e. Dopmyna CI0KHBIX
MPOLIEHTOB




JlunenHsbI
3KCIIOHEHLIMAIBHBIN POCT.

109
Yucno e. Dopmyiia CI0KHBIX
IIPOLICHTOB
Hcnosnp3oBanue nporpeccuu

110 | "W PelIeHMs peankHEX
3aJ1a4 MPUKJIIATHOTO
Xapakrepa
KonTponbnas pabora:

111 "ITocnenoBaTeIbHOCTH U
nporpeccun”

112 HenpepbiBHble QYHKIIUU U UX
CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI
rpaduKoB PyHKIIHIA

114 CaoiicTBa GpyHKIUI
HENpPEPBIBHBIX HAa OTPE3KE

115 CaoiicTBa GyHKIHIA
HEMpPEepBIBHBIX Ha OTPE3Ke

116 MeTo UHTEpPBAJIOB JUIS
pelIeHHsI HEPABEHCTB

117 MeTo UHTEpPBAJIOB JUIS

peHICHUS HCPABCHCTB




Mertox HHTEPBAIOB ISt

118
pEeLIEeHNs HEPABEHCTB
[IpumeneHnue cBOMCTB

119 | HenpepbIBHBIX QPYHKIUHA 1151
pelieHus 3a1a4
[IpumeneHnue cBOMCTB

120 | wHenpepbIBHBIX PYHKUIUN AJIs
pelieHus 3aaq

121 IlepBas u BTOpas
MIPOU3BOIHBIE (DYHKIIUU
Ompenenenue,

122 | reoMeTpUYECKU CMBICI
MIPOU3BOJHOMN

123 Onpenenenve, pu3nyecKuit
CMBICJI TPOU3BOTHOM

124 YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIIUU

195 YpaBHEHUE KacaTeIbHOU K
rpaduky GyHKIIUU

126 [Ipon3BOHBIE 37IEMEHTAPHBIX
byHKIUH

197 [Ipon3BOHBIE 37IEMEHTAPHBIX

byHKIHIT




128

IIpousBoaHas CyMMBl,
MIPOU3BEACHNUS, YACTHOTO U
KOMIIO3ULIUH (PYHKITHI

129

[IpousBoHast CyMMBI,
MIPOU3BEICHNUS, YACTHOTO U
KOMITO3UIIUU (DYHKITHI

130

[IpousBoHas CYMMBI,
MIPOM3BEICHUS, YACTHOTO 1
KOMITO3UIIUU (DYHKITHI

131

KonTposbHas padora:
"[IponzBoaHas”

132

[ToBTOpenue, 06001IEHNE,
CHCTEMaTH3aINsI 3HAHUH:
"VpaBHeHus"

133

[ToBTOpenue, 060061IeHNE,
CUCTEMATHU3AIIMS 3HAHMIA:
"OyHKIIN"

134

HToroBast KOHTpOJIbHAS
pabota

135

HrtoroBas KOHTpoOJIbHAS
paborta




136

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

136

10




11 KIIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOHOU
K MCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne npou3BOHOU
K MCCIIEIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM
K MCCIIEJIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne Mpon3BOIHOM
K UCCIICIOBAaHHIO (DYHKITHIA
Ha MOHOTOHHOCTb U
IKCTPEMYMBI




[IpuMeHeHne npou3BOHOU
K HCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne npou3BOHOU
K HCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

Haxoxnaenue Haubob11ero
Y HAaMMEHBIIIETO 3HAUCHHUS
HenpepbIBHON (QYHKIIUU Ha
OTpE3Ke

Haxoxnenne HanOOJIbIIIETrO
N HAMMCHBIIICTO 3HAYCHUA
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOOJIbIIErO
Y HaUMEHBIIIET0 3HAYEHUS
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke




10

Haxoxaenre Han0oIIbIIero
Y HAMMEHBIIIETO 3HAYEHUS
HEMPEPHIBHON (QYHKIIUU HA
OTpe3Ke

11

Haxoxnenune HanOOJIbIIEr0
M HAMMEHBIIIETO 3HAYEHUS
HETPEPbIBHON (YHKIIUU HA
OTpe3Ke

12

Haxoxnenue HanOosbIero
Y HAUMEHbILIEro 3HaueHUs
HenpepbIBHON (QYHKLIUU HA
OTpe3Ke

13

IIpumenenne npon3BOJHON
IUIs1 HAXOXKICHUS
HaWIY4IlIEero peleHus B
MPUKJIAIHBIX 3a7a4ax

14

[IpuMeHeHne Mpon3BOIHOM
JUIS. HaXOXKACHUS
HAWIY4IlIEro peleHus B
MIPUKJIAIHBIX 3a7a4ax




15

[IpuMeHeHne npou3BOHOU
JUIS OTIpeJiesIeHuUs
CKOPOCTH U YCKOpPEHUSs
rpolecca, 3a1aHHOTO
dhopmynoit uiu rpagukom

16

IIpuMeneHne MPOU3BOTHOM
JUTSI OTIPECIICHUS
CKOpPOCTHU U YCKOPEHUS
rporiecca, 3aaHHOTro
dbopmyItoit wim rpaduKkoM

17

Kommozutust ¢pyHKIMi

18

Kommnosurus ¢yHKImit

19

Kommnozunus ¢pyHkimi

20

I'eomerpuueckue oOpassl
ypaBHEHUH Ha
KOOPAMHATHOU IIJIOCKOCTH

21

I'eomeTpuueckue o6passl
YpaBHEHUN Ha
KOOPJAMHATHOM TUIOCKOCTH

22

KonTponsnas pabora:
"UccnenoBanue QyHKIHIH C
MMOMOUIBIO TPOU3BOTHON"




23

ITepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpasubie
AJIEMEHTAPHBIX () YHKIIHIA.
[TpaBuia HaXOXKICHHUS
MEepPBOOOPA3HBIX

25

[lepBoobOpa3ubie
AIIEMEHTAPHBIX (YHKITHH.
[TpaBuia HaXOXKICHUS
epBOOOPA3HBIX

26

Huterpai.
I'eomeTpuyeckuii CMbICT
MHTETpaja

27

Brruncienue
OTIPEIeIEHHOTO UHTETpaa
o ¢opmyne HproToHa-
JletiOumma

28

Breraucnenue
onpeeIEHHOr0 UHTEerpaia
o ¢popmyse Herotona-
JlelOouunIa




29

IIpumeHeHne nHTErpaa
JUIS HAaXOXKACHUS
IIOMIAIeH TUTOCKHUX (PUTYP

30

IIpumeHeHne nHTErpaa
UL HAXOXKIEHUI 00BEMOB
reOMCTPHUICCKUX TCII

31

IIpumeps! pelieHunit
muddepeHITaATbHBIX
ypaBHEHUH

32

IIpumepsl petieHunit
muddepeHIaTbHBIX
ypaBHEHUH

33

Maremarnueckoe
MOJEJIIMPOBAHNE PEATBHBIX
IIPOLIECCOB C MTOMOIIBIO
nuddepeHInaIbHbIX
ypaBHEHUH

34

KonTponbhas pabora:
"ITepBooOpa3nas u
uHTerpan”

35

Tpuronomerpuueckue
(GyHKIIUH, UX CBOWCTBA U
rpaduxu




36

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu

37

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu

38

Tpuronomerpuueckue
(byHKINHU, UX CBOMCTBA U
rpaduxu

39

Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduxu

40

OT10op KOpHEi
TPUTOHOMETPHUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

41

OT160p KOpHEN
TPUTOHOMETPHUYECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

42

OT160p KOpHEN
TPUTOHOMETPUYECKUX
YPaBHEHUH C IIOMOLIBIO




TPUTOHOMETPUYECKON
OKPY>KHOCTH

43

OT10op KOpHEi
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

46

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

48

KontposnpHas paboTa:
"I'pacduxu
TPUTOHOMETPUUYECKUX
GbyHKIUH.




Tpuronomerpuueckue
HepaBeHCTBa"

49

OCHOBHBIE METOJIBI
pEIICHUS TTOKA3aTeIbHBIX
HEPABCHCTB

50

OCHOBHBIE METO]IbI
peLIECHHS TOKA3aTEIbHbIX
HEpPABEHCTB

51

OCHOBHBIE METOJIBI
pelIeHrs MOKa3aTeIbHBIX
HEPaBEHCTB

52

OCHOBHBIE METOJIBI
peIIeHUS TTOKa3aTeIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOIBI
pelieHus
JorapuPpMUUECKUX
HEPABCHCTB




54

OcHOBHBIE METOBI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

55

OCHOBHBIE METOIbBI
pelIeHus
JorapupMUIecKux
HEPABCHCTB

56

OCHOBHBIE METObI
pelIeHus
JorapupMuIecKux
HEPABCHCTB

57

OCHOBHBIE METOJIBI
pEIICHUS UPPAITTOHATLHBIX
HEPABCHCTB

58

OCHOBHBIE METOJIBI
pEelIeHUs UPPAIMOHATBHBIX
HEPaBEHCTB

59

OCHOBHEBIE METOBI
perieHust upparoOHaTbHBIX
HEPaBEHCTB

60

OCHOBHBIE METOJIBI
pEelIeHUs UPPAIlMOHATEHBIX
HEPABCHCTB




61

I'paduueckue MeTo b1

pCeIICHUS UpPALIMOHATIBHBIX

YpaBHEHUH

62

I'padmueckue metoabt

PEIICHUS UppalliOHAJIbHBIX

ypaBHEHUH

63

I'paduueckue MeTo b1
peleHHsI TOKa3aTeIbHbIX
ypaBHEHUH

64

I'padmueckue MmeToap!
pEIICHUS MTOKa3aTeIbHBIX
HEPABCHCTB

65

I'padmueckue meToab
peleHus
Jorapu(pMUIECKUX
YpaBHEHUU

66

I'paduueckue MeTo b1
peleHus
JorapupMHUUECKUX
HEPaBEHCTB

67

I'paduueckue MeTo b1
pelieHus
JorapupMHUUECKUX
HEPaBEHCTB




68

I'padmueckue metoap
peLIeHHs MOKa3aTeNbHBIX U
norapupMHUIECKUX
ypaBHEHUU

69

I'padmueckue metoap
pelIeHns [T0Ka3aTeIbHbIX U
J0rapuPpMUUECKUX
YpaBHEHUU

70

I'padpuueckue MeTo bl
PEIICHUS MOKA3aTCIbHBIX U
J0rapuPpMUUECKUX
HEPABEHCTB

71

I'paduueckue MeTo b1
pEeLIeHNs TOKA3aTeIbHbIX U
JorapuPMUUECKUX
HEPABEHCTB

72

KonrtponbHas pabora:
"HppannoHanbpHeIe,
MoKa3aTeabHbIEe U
Jorapu@mMuuecKue
HEpaBeHCTBA"

73

KomriekcHbie yncna.
Anrebpanyeckas u
TPUTOHOMETpUYECKAT




(dhopMEI 3anTCH
KOMILJIEKCHOT'O YuClia

74

KommnekcHeie uncia.
AnreOpanyeckas u
TPUTOHOMETPUYECKAS
(dhopMEI 3aTTCH
KOMILIEKCHOTO Yncia

75

Apudmernaeckne
OIEpaINH C
KOMIUIEKCHBIMHU YHCIIaMHU

76

Apudmernueckue
OTepaLnu C
KOMIUIEKCHBIMU YU CJIaMU

77

N3obpaxenue
KOMIIJICKCHBIX YHUCECJI HA
KOOPJIUHATHON TUIOCKOCTH

78

N3o0pakenue
KOMIIJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH




79

®opmyna Myaspa. Kopau
N-OH CTEIIEHU U3
KOMILJIEKCHOTO YHCiia

80

®opmyina Myaspa. Kopau
N-OH CTEIEHU U3
KOMILIEKCHOTO YKCTia

81

IIpumeHeHue
KOMIUIEKCHBIX YMCET JIIS
pemeHust GU3NYECKUX U
reOMETPHUECKUX 33]a4

82

KonTponpHas pabora:
"Komrrekcubie uncia"

83

HatypanbHble 1 1ienble
qucia

84

HarypanbHble u niensie
qucia

85

[IpumeHeHne MpU3HAKOB
JEeITUMOCTH LIEJIbIX YHCEell

86

[IpumeHeHne MPU3HAKOB
JEJIMMOCTH LIETIBIX YNCE




87

IIpuMeHeHne Ipu3HAKOB
JCIIMMOCTH LIEJIBIX YUCEIL:
HOJl u HOK

88

[IpumeHeHue MpuU3HaKoOB
JEIMMOCTH LIEJIbIX YHCE:
HOJ u HOK

89

[IpumeHeHne MpuU3HAKOB
JEIMMOCTH LIEJIBIX YHCE:
OCTaTKH MO MOJYIIO

90

[IpuMeHeHne npu3HaKoB
JEIUMOCTH LIEIIBIX YUCEN:
OCTaTKH 10 MOIYJIO

91

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEJIBIX YUCEIL:
anroput™ EBkinuaa nis
pelieHus 3a1a4 B LUENbIX
yuciIax

92

KonTponpHas padora:
"Teopust uenbIx yncen"




93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-
CJIEJICTBHS

94

CucremMa 1 COBOKYITHOCTh
ypaBHEHHiA. PaBHOCHIIbHBIE
CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METObI
pEIICHUs CUCTEM U
COBOKYITHOCTEM
paIMoOHaIbHBIX YPaBHEHHM

96

OCHOBHBIE METO/TbI
pELIEHHS CUCTEM U
COBOKYITHOCTEMN
HppaLMOHATIBHBIX
ypaBHEHUH

97

OCHOBHEBIE METOBI
pelIeHust CUCTEM U
COBOKYITHOCTEMN
MOKa3aTeNbHBIX YPAaBHEHUI




98

OCHOBHBIE METOIbBI
pEIICHUS CUCTEM U
COBOKYITHOCTEM
MMOKa3aTeIbHBIX YPABHCHHM

99

OCHOBHBIE METO/IbI
pEIIeHUs] CUCTEM U
COBOKYITHOCTEM
JorapupMuIecKux
ypaBHEHUH

100

OCHOBHBIE METO/TbI
pELIEHHS CUCTEM U
COBOKYITHOCTEM
Jorapu(pMUIECKUX
ypaBHEHUH

101

[Ipumenenue cucrem kK
PELIEHUI0 MATEMATHYECKUX
3a/1a4 M 3a]a4 U3
pa3IUYHBIX obsacTen
HAYKH U PEaIbHOM KU3HU,
WHTEpIpeTaIus
MOJTYYEHHBIX PE3YJIHTATOB




102

[Ipumenenue cucreM K
PEILICHHI0 MaTeMaTHUYEeCKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JacTei
HAYKHU U PEAIIbHOM KU3HU,
WHTEPIIPETAIHS
MOJTYYEHHBIX PE3YJIHTATOB

103

[IpuMeHeHne HepaBEHCTB K
PELICHUI0 MATEMATHYECKUX
3a/1a4 v 3aJa4 u3
pa3IUYHBIX 00IacTei
HAYKH U PEaIbHOM KU3HU,
UHTEpHpEeTanus
MOJYYEHHBIX PE3yJIbTATOB

104

KonrtponbHas pabora:
"CucTemMBbl parioOHAIbHBIX,
MppaMOHATEHBIX
MOKa3aTeIbHBIX U
JorapuQpMUUECKUX
ypaBHeHUH"

105

PanvoHaneHbIE ypaBHEHHUS
C mapameTpaMu




Panmnonanpubie

106 | mepaBeHCTBa C
napameTpamu

107 PanyonanbHble cCTEMBI C
napameTpamu
Hppauunonansusie

108 | ypaBHEHHS, HEpAaBEHCTBA C
napameTpamu

109 HppannoHaibHble CUCTEMBI
C rmapamMeTpamMu
ITokaszaTenbHble

110 | ypaBHEHHs, HEpAaBEHCTBA C
napameTpamu

111 [Toka3zaTenbHBIE CUCTEMBI C
napameTpamu
Jlorapupmuueckue

112 | ypaBHEHHs, HEpAaBEHCTBA C
napameTpamu

113 Jlorapudmuueckue
CHCTEMBI C ITapaMeTpaMu
Tpuronomerpuueckue

114 | P P

YpaBHEHHUS C TapaMeTpamMu




115

Tpuronomerpuueckue
HEPABECHCTBA C
rapameTpamu

116

Tpuronomerpuyeckue
CUCTEMBI C ITapaMeTpaMu

117

ITocTpoenue u
HcCcIe0BaHUE
MaTeMaTUYeCKUX MOJENeH
peanbHBIX CUTYALHI C
MOMOIIBIO YPABHEHHI C
rapaMeTpamu

118

ITocTpoenue u
HCCIIEN0BAHUE
MaTeMaTHYECKUX MOJIEIeN
peanbHBIX CUTYALMH C
ITOMOIIIBIO CUCTEM
yYpaBHEHUH C IapamMeTpaMu

119

[Toctpoenue u
UCCIIEIOBaHHE
MaTeMaTUYeCKUX MOJENeH
peanbHBIX CUTYALIHI C
MOMOIIIBIO CUCTEM
ypaBHEHUH C IapaMmeTpaMmu

120

KonTponbhas pabora:
"3anaum ¢ napamerpamu”




121

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUM:
"VpaBHeHus"

122

[ToBTOpEeHME, 0000MIIEHNE,
CUCTEMATHU3ALIMS 3HAHMIA:
"VpaBuenus"

123

[ToBTOpeHue, 06001mEeHNE,
CUCTEeMAaTH3alusl 3HAHHIHA:
"VpaBHeHus. CucreMbl
ypaBHeHUI"

124

[ToBTOpeHue, 06001meHNE,
cucTeMaTHU3alys 3HaHUM:
"Hepasencrsa"

125

[ToBTOpenue, 06001IeHNE,
CHCTEMaTH3aINsI 3HAHUH:
"HepaBeHncrsa"

126

[ToBTOpenue, 0600IIEHNE,
cucTeMaTHU3alus 3HaHU:
"HepaBencrsa"




127

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUM:
"I[IpousBoaHas u e€
npuMeHeHue"

128

[ToBTOpeHue, 06001mEeHNE,
CHCTEMATH3alMsl 3HAHMIA:
"I[IpousBoaHas u e€
npuMeHeHue"

129

[ToBTOpeHME, 0000MIIEHNE,
cucTeMaTh3alys 3HaHUM:
"IIponsBonHas u e€
IpuMeHeHue"

130

[ToBTOpenue, 06001IeHNE,
cucTeMaTHh3alys 3HaHUH:
"NHuTerpan u ero
IpuMeHeHue"

131

[ToBTOpenue, 0600IIEHNE,
CUCTEMaTHU3aIMs 3HAHWMN:
"OyHKIMN"

132

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3als 3HaHUH:
"®yHkuun"




[ToBTOpenue, 060061IeHNE,

133 CHCTEMATH3aIIM 3HAHMIA: 1
"q)y}IKHI/II/I"

134 HTorosast KOHTPOJIbHAS 1 1
paborta

135 HTorosast KOHTPOJIbHAS 1 1
pabora

136 [ToBTOpeHME, 0606meHI:Ie, 1
cUucTeMaTU3alys 3HAHUI

BHIEE KOJIMYECTB
OBIL O CTBO 136 10

YACOB I10 ITPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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