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MHHOACHUTEJBHASA 3AIIMCKA

VYueOHbIil Kypc «Anrebpa M Hayansa MaTeMaTHYECKOTO aHAIM3a» SBISETCS
OJIHUM M3 HauOojee 3HAYMMBIX B MPOrpaMMe CpPeIHEro obmero oOpa3oBaHMS,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH 00ECHeYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3Y4YEHHUS] BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYyroil CTOpOHBI, GOPMHUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHUE O0ydYaromuXcs Ha ypPOBHE, HEOOXOIUMOM
JUIsl OCBO€HUSI MHPOPMATUKH, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTHX
OUCUUIUIMH. B pamMkax naHHOro y4eOHOro Kypca OOy4arollMecs OBIIaJI€BAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (opMyIupyeT CBOU
JOCTH)KEHUSI B MaTeEMaTU4YecKon hopme.

VY4eOHblil Kypc anreOpbl M Hayajdl MaTEMaTHYECKOIO aHallh3a 3aKiIa/IbIBAaeT
OCHOBY /I YCHEIIHOTO OBJAJEHUsl 3aKoHaMu (QU3MKHA, XUMHH, OWOJIOTHUH,
MMOHUMAaHUs OCHOBHBIX TE€HICHIIMN Pa3BUTHS IKOHOMHUKHU U OOLIECTBEHHON >KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh WX JUIsl JalbHEWIero oOpa3oBaHHs U B
MOBCETHEBHOM KXU3HHU. B TO ke Bpemsi OBiIaJieHHE aOCTPAKTHHIMU U JIOTMUECKHU
CTPOTUMHU KOHCTPYKIUSIMHU anreOpbl M MAaTeMaTHUYeCKOrOo aHalii3a pa3BUBACT
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKAa3bIBATh
YTBEPKACHHUS C MOMOIIBI0 MHAYKIIMU U PACCYXAATh NEAyKTUBHO, MCIIOIH30BATh
0000IIeHNEe M KOHKPETU3AIUIo, a0CTparupoBaHUE U AHAJIOTHIO, (POPMHUPYET
KpEaTHBHOE U KPUTUUYECKOE MBIIIICHHUE.

B xone m3yuenus yueOHOro kypca «AnreOpa W Hayajla MaTeMaTUYECKOTO
aHalnM3a» 00ydYarolrecsl MOJydyaloT HOBBIM OMNBIT PEIICHUs MPUKIATHBIX 3ajad,
CaMOCTOSTENIBHOI'O MOCTPOCHUSI MaTEMAaTUUYECKUX MOJIENIEH pealbHbIX CUTYaIUil,
UHTEPOPETAllMM  TOJYYEHHBIX  PEIIEHUH, 3HAKOMSITCS C  I[pUMepaMu
MaT€MaTUYECKNX 3aKOHOMEpPHOCTEH B TMpUPOJE, HAYKE U HMCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblli Kypc 00J1a1aeT 3HAYUTENIbHBIM BOCHHUTATENIBHBIM ITOTEHIHUAIOM,
KOTOpBIM peann3yercsd Kak u4epe3 ydeOHbIi Marepuali, CIOoCOOCTBYIOIIMIA
(GbOpMUPOBAHHIO HAYYHOTO MHUPOBO33PEHMs, TaK U uepe3 creuuduky ydeOHOM
NEeSATEIbHOCTH, TpeOyrolmed MPOJOJKUTENIbHOW  KOHLEHTpAllMd BHUMAHMUS,
CaMOCTOSATENIbHOCTH, AaKKYpaTHOCTM M  OTBETCTBEHHOCTH 32 IOJIyYEHHBI
pe3ynbTar.

B ocHoBe Mmeronuku o0OyueHuss aireOpe M HadallaM MaTeMaTU4YeCKOIo
aHaIM3a JEXKUT IeATeIbHOCTHBIN MPUHIMT O0y4EHHUS.

B crpykType yuebHOro Kypca «AnreOpa u Hadajla MaTE€MaTUYECKOIO
aHaJM3a» BBIACJICHBI CIEAYIOIINE COAEpKATEIbHO-METOInYeCKre JUHUU: «Yucna
U BbIUUCIEHU», «DyHKIMHU U rpaduKkm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCKOro aHaimza», «MHOXKecTBa U JIOTHMKa». Bce OCHOBHbIE



COJICPIKATEIIPHO-METOIUYCCKUE JIMHUW W3YyYalOTCS Ha TPOTSIKCHHHM JIBYX JIET
0o0ydeHHsI Ha ypOBHE CpEIHETr0o OO0Iero oOpa3oBaHMS, €CTECCTBEHHO JIOTOJHSSA
ApyT Ipyra W MOCTCTICHHO HACHIIAsCh HOBBIMU TEMaMHU W pasjeiamu. J{aHHBIH
yU4eOHBI KypC SIBISICTCS WHTCTPATHUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
COJICpKaHWE HECKOJIBKUX MAaTeMaTHYECKUX IUCIHIUINH, TaKWX Kak anreodpa,
TPUTOHOMETPHSI, MAaTeMAaTUYECKHI aHAIIM3, TEOPHS MHOKECTB, MaTeMaTHdecKas
noruka u apyrue. [lo mepe Toro kak oOydaromuecs OBJIAJEBAIOT BCE Oomee
[IMPOKHM MATEMaTHYECKUM aliapaToM, Y HUX MOCIEA0BATeIbHO (OPMUpPYETCS U
COBEPILICHCTBYETCSI yYMEHHUE CTPOUTh MATEMAaTHYECKYI0 MOJEIb peallbHOU
CUTYyalll{, TPUMEHITh 3HAHUS, TIOJYYCHHBIC TPU M3YYCHUH yU4EeOHOTO Kypca, IS
peIIeHHs] CaMOCTOSITEIbHO C(HOPMYIIMPOBAHHOW MaTEeMaTHYECKOH 3a/laud, a 3aTeM
MHTEPIPETHPOBATH CBOW OTBET.

ConepxatenbHO-METOAMYECKAst JTMHUA «YHcla U BBIYUCICHHUS» 3aBeplIacT
(dbopMUpOBaHNE HABBIKOB HCIIOJIB30BAHMSI ICHCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOTO o0miero oobpazoBanusi. Ha ypoBHe cpennero o6iiero
oOpa3oBaHusi 0coboe BHHMMaHue yAenseTcs (OPMUPOBAHUIO  HABBIKOB
paloOHANbHBIX BBIYHMCICHUHN, BKIIOYAIOIIUX B CeOsl MCIOJIB30BAaHUE PA3TUYHBIX
dbopM 3amHcH YWCIa, YMEHHE JelaTh NPUKUIKY, BBIMONHITH MPUOIKEHHBIC
BBIUMCIJICHHSI, OLICHUBATh YHCIIOBBIC BBIPAKCHHS, pabOTaTh ¢ MaTeMATHUYECKUMH
KOHCTAaHTaMU. 3HAKOMBbIE OOYYaIOIIMMCSI MHOXKECTBA HATYPAIbHBIX, LEJbIX,
palOHANBHBIX U JICHCTBUTENBHBIX  YHUCEN  JOMOJHSAIOTCI  MHOXECTBOM
KOMIUICGKCHBIX YHCEeI. B KaXIOM U3 OSTUX MHOXKECTB PacCMaTPUBAIOTCS
CBOWCTBEHHBIE €My crenu(uuecKkne 3aJayd W Olepalyu: JeJCHHe Harelo,
ONEPUPOBAHME OCTATKAMHU Ha MHOXECTBE IICJIBIX YHCET, OCOOBbIe CBOMCTBA
paIoOHATBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(METUICCKUE OTEpaIuH, a TaKKe
W3BJICYCHHE KOPHS HATYpPaJIbHOW CTENEHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocienoBaTeIbBHOMY PACIIUPEHUIO Kpyra HUCHOJIB3YEMbIX YHUCEN H
3HAaKOMCTBY C BO3MOJXKHOCTSIMU HMX NMPUMEHEHUS JUIS PEIICHUS Pa3IMYHBIX 3a]1a4
dbopMupyeTCsl TIPEICTABICHHE O €AMHCTBE MATEMATHKH KaK HAyKU M e€ pOJid B
MOCTPOCHUH MOJICNICH PEalbHOTO MHpA, IIMPOKO HCIIOIB3YIOTCS 0000IMIeHUEe |
KOHKPETH3AIHSI.

Jluaust «YpaBHCHHSI W HEPABEHCTBA» PEANM3yeTCs Ha TPOTSHKCHHU BCETO
oOy4eHHs Ha ypOBHE CpeaHEero oOmero oOpa3oBaHMs, TOCKOJIBKY B KaKIOM
pasnene IIporpamMMbl TPEIYCMOTPEHO pEIICHHWE COOTBETCTBYIOIIUX 3ajad. B
pe3ynbrare OOydaromuecs OBIAACBAIOT PA3IMYHBIMA METOAAMH  PEIICHHUS
palMOHATBHBIX, HMPPALUOHATBHBIX, IMOKA3aTENbHBIX, JIOTAPUPMHYECCKUX U
TPUTOHOMETPHYECKUX YpPaBHCHHWH, HEPaBEHCTB W CHUCTEM, a Takxke 3ajad,
cofepkauux mapameTpbl. [lonydeHHbIE yMEHHSI HIMPOKO HCHOJB3YIOTCS MpU
UcClieJOBaHUHM (DYHKIUN C MOMOIIBIO0 MPOU3BOJHON, MPU PELICHUH MPHUKIAJIHBIX



3a/1a4 M 33J1a4 Ha HAXO0XJICHUE HAWOOJBIINX ¥ HAUMCHBIIUX 3HAYCHUN ()YHKIIHU.
JlaHHasi copeprkaTellbHas JIMHUS BKJIFOUAET B ceOs Takke (POPMUPOBAHUE YMCHHM
BBIMIOJHATE  pacdyéTel 1O  ¢GopMysaM, MpeoOpa3oBaHHsS  PaIlMOHATBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKCHHUM, a TaK)Ke BBIPAXKCHUH,
COJIepKalIuX CTerneHu W Jjorapudmbl. braromaps usydeHuio anredpanyeckoro
MaTepuaga  MPOUCXOAUT  JajbHEWIee  pa3BUTHE  AJITOPUTMHUYECKOTO U
aOCTPaKTHOTO MBIIIUICHHUSI O0y4Yaromuxcs, (GOPMHUPYIOTCS HABBIKH JETyKTHBHBIX
paccykaeHui, paboThl C  CHMBOJIbHBIMH  (opMamu,  IpeICTaBICHHUS
3aKOHOMEPHOCTE W 3aBUCHUMOCTEH B BUJE PaBEHCTB M HepaBeHCTB. Anre0Opa
npeqiaraetT A3(QQGEeKTUBHbIE HHCTPYMEHTHI I PEIIEHUS MNPAKTHUYECKUX |
€CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJISIIHO JEMOHCTPUPYET CBOM BO3MOXHOCTU Kak
SI3bIKA HAYKH.

CopepxarenbHo-MeTOAMYECKass JMHUSA «DYHKIIMM U TpaduKH» TECHO
HeperieTaeTcs ¢ APYrUMH JIMHUSAMH Y4eOHOro Kypca, MOCKOIBbKY B KaKOM-TO
CMBICTIE 3a/1aéT MOCJIEIOBATENILHOCTh U3YUYCeHUs MaTepuania. M3yueHnue creneHHom,
MOKa3aTeJIbHOM, JIOTapu(MUIECKON U TPUTOHOMETPUYECKUX (DYHKIIUM, UX CBOWUCTB
U rpaduKOB, UCMOJIB30BaHUE (PYHKIMHA IS pelleHus 3a7ad U3 IPYruX Y4eOHBIX
IPEeIMETOB U PEalIbHOM JKU3HHM TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHATH30M,
TaK U C PEUICHUEM YpaBHEHHH M HepaBeHCTB. [Ipu 3TOM OOJbIIOE BHUMAHHE
ynensiercsi GOpMUpPOBAHUIO YMEHHUsS BhIpa)kaThb (POpMyJIamMu 3aBUCUMOCTUH MEXIY
pa3IMYHBIMM BEITUYMHAMH, HUCCIIEIOBATh TMOJTYYCHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTtepuan 3Toil copepKaTeabHON JIMHUN HAlEJIeH Ha Pa3BUTHE YMEHMI
¥ HaBBIKOB, IIO3BOJISIIONIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BEIMYMHAMHU B
pasnmuuHOr (opMme: aHATIUTHYECKOH, rpaduyeckor u cioBecHoi. Ero m3ydenue
CIIOCOOCTBYET Ppa3BUTHIO QJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIeHNIO U KOHKPETU3AIMH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConmepxarenpHast nuHHS «Hadana maTeMaTHYeCKOTO aHaln3a» IMO3BOJISICT
CYIIECTBEHHO PACHIMPUTh KPYI KaK MaTeMaTUYEeCKHX, TaK W MPUKIAJTHBIX 3a]a4,
JOCTYIHBIX OOYYArOIIMMCS, TaK KaK Y HUX TOSBISETCS BO3MOXXHOCTH CTPOUTH
rpaduKu CIOXHBIX (QYHKIUH, ONpeaensiTh WX HauOONbIIME W HaUMEHbLINE
3HAYEHUS, BBIYUCIATH IUIOMAAH (GUTryp U OOBEMBI TEN, HAXOIUTh CKOPOCTH H
YCKOpEHHUsi TmporeccoB. JlaHHAs coleplKaTeibHAs JIMHUS OTKPBIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHMSI MaTEeMaTHUECKUX MOJeNe peajJbHBbIX CHUTYaluH,
MO3BOJIIET HAXOAUTh HAWIy4Ylllee peHIeHHEe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-?)KOHOMHYECKHX, 33/1auyaX. 3HAKOMCTBO C OCHOBAMH MaTE€MaTH4E€CKOTrO
aHajM3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOTrO, (OPMAIbHO-TOTHYECKOTO U
KpPEaTUBHOTO MBIILICHUS, (OPMUPOBAHUIO YMEHHMU pPACIO3HABATh MPOSIBICHHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U ucKyccTBe. OOydarommuecs y3HAKT O



BBIIAIOIINXCS PE3YJIbTaTax, MOJYYCHHBIX B XOJI€ PAa3BUTHS MAaTEMaTHKHA Kak
HayKu, 1 00 UX aBTOpax.

ConepxatenbHO-METOAMYECKast TUHUST « MHOXKECTBA M JIOTHKA) BKJIIOYACT B
ceOsl SJIEMEHTBl TEOPHUM MHOXECTB M MAaTeMaTUYeCKOW JIOTUKU. TeopeTHKo-
MHOYXECTBEHHBIE TIPEICTABJICHHSI TIPOHU3BIBAIOT BECh KYPC IMIKOJIBHON MaTEMaTHUKHU
U TpejJiaraloT HamOojiee YHUBEPCAIbHBIM S3bIK, OOBEAMHSIONIUNA BCE pa3eibl
MaTeMaTUKu W €€ TPWIOKECHUH, OHMU CBSI3BIBAIOT pa3HbIE MaTEeMaTHYECKUE
TUCIUIUIMHBL W WX TMPUIIOKEHHS B eauHoe 1enoe. [loaToMy BakHO JaTh
BO3MOXXHOCTh OOy4YaromemMycsi TOHHMaTh TEOPETUKO-MHOKECTBECHHBIM  SI3bIK
COBPEMEHHOM MaTEMaTHKH M UCIIOJB30BaTh €0 JJIs BBIPAKEHUS CBOUX MBICIICH.
JlpyruM  BaXKHBIM TIPU3HAKOM MaTeMaTUKM KaK HAyKd ClIeIyeT TNpHU3HATh
CBOMCTBEHHYIO €W CTpPOrOCTh OOOCHOBAaHWUW U CIIEIOBAaHUE OMpPEaCIEHHBIM
NpaBWIaM  TIOCTPOCHHS  JOKAa3aTeIbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTeMaTHUYECKON JIOTMKH CIOCOOCTBYET pPAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4aroIuXxcsi, MO3BOJISIET UM CTPOUTHh CBOM PACCYKACHHSI HA OCHOBE JIOTHUECKHUX
npaBuii, GOPMUPYET HABBIKU KPUTHUECKOT'O MBIIILIICHUSI.

B yueGHOM Kkypce «Anrebpa W Hauyaja MaTeMaTHYECKOTO aHaJHM3a»
IPUCYTCTBYIOT OCHOBBI MATEMAaTHYECKOTO MOJEIUPOBAHUS, KOTOPbIE MPU3BAHBI
CrocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJCIEH pealbHBbIX
CUTyallul, HCCIEAOBAaHUSA OTHUX MOJENEH C IOMOIIBI0 ammapara aireOpbl |
MaTEeMaTHYECKOTO aHallh3a, WHTEPIPETAIMU TOJYyYEeHHBIX pPe3yJabTaToB. Takue
3aJlaHusl BIUICTCHBI B KQXIBIH U3 Pa3/eioB MPOrPAMMBbI, TIOCKOJIBKY BECh MaTepUall
y4eOHOr0 Kypca IIMPOKO HCIOJIB3YeTCs ISl PEIIeHUs MPHUKIAIHBIX 3anad. [Ipu
pPEIICHUH  pealbHbIX  MPAKTUYECKUX  3a7ad  OOydYarmuecs  pa3BUBAIOT
HAOJIIOIATEIPHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  aHAJOTHIO, 0000ImaTh ¥  KOHKPETHU3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 10  (POPMUPOBAHHMIO HABBIKOB DPEIICHHSI TMPUKIAJHBIX 33134
OpraHM3yeTCs B IMPOIIECCE U3YUCHHUS BCEX TeM YUeOHOTO Kypca «AnreOpa v Havaia
MaTEMaTHYECKOTO aHAJIH3a.

Ha wu3ydyenne yueOHOro kKkypca «Airebpa W Hayalla MaTeMaTUYECKOTO
aHanu3a» otBoauTcs 272 ydaca: B 10 kmacce — 136 yacoB (4 yaca B Heaeno), B 11
kiacce — 136 gacoB (4 yaca B HEJIEIIO).



COAEPXAHUE OBYYEHUA
10 KITACC

Yuciaa v BIYUCTCHUSA

Panmonaneubie uncna. OOBIKHOBEHHBIE U JIECSATHYHBIE APOOH, MPOLEHTHI,
OeckoHeuHble mepuogudeckue apodu. I[Ipumenenue npobeit u MPOIEHTOB IS
peLIeHUs NPUKIIAJHBIX 3a/1a4 U3 PA3JIMYHbIX OTPACIIe 3HAHUU U PEaTIbHOU KU3HMU.

JlenicTBUTENBbHBIE YHCHA. PanuoHallbHBIE W HUPPALMOHAJIBHBIC YMCIIA.
ApudmMernueckre  omepanud ¢ JCHCTBUTEIBHBIMA  4YHMCIaMH.  Moayib
JIEUCTBUTEIBLHOTO YHUCIAa U ero cBoicTBa. [Ipubnmk€HHbIE BHIYUCIICHUS, MTPaBUIa
OKpYIJIEHUS, TPUKUJKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUM.

Crenenp ¢ uenbiM TmokazateneMmM. buHom HeroTtona. Hcnons3oBaHue
NoAX0s1Iel (OpMBI 3aMKCH TEHCTBUTENBHBIX YUCEN JJI PEeLICHUS MPAKTUYECKUX
3a/1a4 U IPEJICTaBICHUs TaHHBIX.

ApudmMeTrueckuii KOpeHb HATypaJIbHOM CTEIIEHU U €r0 CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
NEWCTBUTEIBHBIM IT0KA3aTEJIEM.

Jlorapudm uucna. CpoiictBa norapudma. JlecaTudyHble U HaATypaJbHBIC
JorapuMel.

CuHyC, KOCHMHYC, TAQHI'€HC, KOTAaHT€HC YHUCJIOBOI'O apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M apKTaHT'€HC YMCIOBOIO apryMEHTA.

YpaBHeHHs U HEpPaBeHCTBA

ToxaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWUIIbHBIE ypaBHEHHMS W ypaBHEHMs-ciencTBus. HepaBeHCTBO,
pellIeHnue HEPaBEHCTBA.

OCHOBHBIE METO/IbI PELICHUS LENbIX U APOOHO-PAlMOHAIBHBIX YPABHEHUI U
HEpPAaBEHCTB. MHOTO4WIEHbl OT OJHOM NEpPEMEHHOW. JleneHue MHOroudjgeHa Ha
MHOIO4JIE€H C ocratkoM. Teopema be3dy. MHoOrouneHsl ¢  LEIbIMU
koadpunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BHIPAKEHUH, COJIEpKAIINX CTENIEHU U KOPHHU.

HNppauunonanbabie YpaBHEHMUSI. OcHOBHBIE METO/IbI peleHus
MppalMOHAIbHBIX YPaBHECHHUI.

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METOJbI PEIICHUS IMOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBanue BbIpaXKEHUM, CONEPKAIINX JOTapUPMBI.

Jlorapupmuueckue YpaBHEHUS. OcHOBHbIE METO/IbI peleHus
norapu(pMUUECKUX YpaBHEHUH.

OcHOBHbIE TPUTOHOMETPUUECKHE bopMyIIBI. [Tpeo6pa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUN. PellleHne TpUroHOMETpUIECKUX YPABHEHU .



Pemenne cucrem NMHEHWHBIX ypaBHEHHMH. MaTpuiua CHCTEMBI JIMHEWMHBIX
ypaBHeHM. Omnpenenutens MaTpullbl 2X2, €ro TeOMETPUYECKUU CMBICT U
CBOMCTBA, BBIYKMCIICHUE €r0 3HAYEHUS, IPUMEHEHUE OMPEACIUTENS I PEUICHUS
CHUCTEMBI JIMHEWHBIX YypaBHEHUW. PelieHne mnpuknagHbIX 3aJad C IMOMOIIBIO
CHCTEMBl JIMHEWHBIX YypaBHEHUU. lMcciegoBaHue NOCTPOCHHOW MOJEIUA C
IIOMOLIBIO MAaTPULL U ONIPEAECITUTENCH.

[TocTpoeHne maTremMaTH4YECKUX MOJICNIENM pPEalbHOM CUTYallMd C MOMOUIBIO
YpPaBHEHH M HEPABEHCTB. lIpMMeHEHHE ypaBHEHUU W HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3a/lad W 3a/ad W3 DPa3IMYHBIX 00JIacTel HAayKu M peajbHOU
KU3HHU.

DOyHKIUU U TPAPUKH

Oynkuusa, cnocoObl 3anaHus QyHKIuH. B3anMHO o00paTHbIE (QYHKIHH.
Komnosumus ¢ynuknuit. I'padux dyHkuum. DnemeHTapHBIE MpeoOpa3oBaHUS
rpagukoB QyHKIUI.

OO6nactb onpenesneHUss U MHOXECTBO 3HaueHud (yHkuuu. Hynu dyHkumm.
[IpomexxyTku 3HaKONOCTOAHCTBA. UETHBIE U Heu€THBIe QyHKIMU. [leprnonnueckue
¢ynkuun. I[IpoMexxyTKM MOHOTOHHOCTH (PYHKIUH. MakCUMyMbl U MHUHUMYMBI
¢bynkuun. Hanbonbiiee 1 HaMMeHblee 3HauyeHus: PyHKIIMU Ha TIPOMEKYTKE.

Jluneiinas, kBajgpaTU4yHas M APOOHO-JTWHEHHaAs (QYHKIHH. DJIeMEHTapHOE
UCCJIEIOBAHKE U MIOCTPOCHUE UX IPaPUKOB.

CrenenHast pyHKIUSI C HATYpaJIbHBIM U IEJBIM TokazareneM. E€ cBolicTBa u
rpadguk. CpoiicTBa M Tpaguk KOpHS N-OM CTEMEeHH Kak (PYHKIUU OOpaTHOU
CTEIECHH C HATYypAJIbHBIM MTOKa3aTEIIEM.

[lokazatenbHass U Jorapudmuueckass (QyHKIHMHA, UX CBOWCTBA U TpauUKH.
Ucnonb3oBanue rpadukoB GyHKIUN ISl pEeIICHUS YPaBHEHUH.

TpuroHomeTpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKHUX
(GyHKIMI YUCTIOBOTO apryMEHTa.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B pEaJbHbIX MPOLECCaX U SBJICHUAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauvaja MmaTtemMaTH4eCcKOro aHajau3a

ITocaenoBaTeNbHOCTH, CIOCOOBI 3aJaHUd IOCJIELOBAaTEIbHOCTEH. MeETOxn
MaTeMaTUYECKOU 17030107 911%07 8 MoOHOTOHHBIE u OTpaHUYCHHBIC
IIOCJIEN0BATENBHOCTH. VICTOpHS BO3HMKHOBEHUS MAaTEMaTUYECKOIO aHaln3a Kak
aHayM3a 0ECKOHEYHO MaJIbIX.

ApudmeTrueckass 1 reoMeTpuueckas mporpeccuu. beckoHeuHo yOwIBaromiast
reoMmerpuueckas nporpeccus. Cymma GeCKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOI
nporpeccud. JINHEWHBIN U SKCIIOHEHIHUAIBHBIA pocT. Hucio e. Dopmyiia CloKHBIX
npoueHToB. [cnosnb3oBaHue mporpeccuy JUisi PElIeHHs pealbHbIX —3aj1ad
IPUKJIATHOTO XapaKTepa.



HemnpepreiBHBIC (QyHKIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadgukoB ¢yHkuuii. CBoiicTBa (QYHKIMUA HEMPEpPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB [JIsi pelIeHUs HepaBeHCTB. [IpuMeHeHHe CBOWCTB HEMPEPBHIBHBIX
GyHKIMIA 7151 peIeHus 3a/1a4.

[lepBas u BTOpas npousBoaHsle pyHkuuu. OnpeseneHrue, reOMETPUUECKUA U
(U3UYECKUI CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K rpaduky (QyHKIUH.

[IpousBogHbie  sneMeHTapHbIX  (QyHKuuid.  [IpowsBogHas  CyMMBI,
MIPOM3BENICHNUS, YACTHOTO M KOMITO3UIIUU (DYHKIIUH.

MHokecTBa M JIOTMKA

MHo>xecTBO, omepanuyd HajJ MHOXECTBAMU M HMX CBOMCTBa. JnarpamMmbl
Oiinepa—Benna. IlpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOTO — ammapara Ui
OMHCaHUsl peajbHBIX IPOLIECCOB M SIBICHUM, MPH pPEIIeHUWH 3aJad U3 JPYrux
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, CIIENICTBUE,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHBIE YPABHEHUS.



IDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJIHET'O OBIIEIO
OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIbTATBI

1) rpasKIaHCKOr0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKOM MO3UIIUH O0YUYaOIIETOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJieHa  POCCHUHCKOro  0OIlecTBa,  MPEACTABICHHE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLIeyp TpakIaHCKOro oO0miecTBa (BBIOOPBI, OMPOCHI U JPYroe), yMEHHE
B3aUMOJICHCTBOBAaTh C COLMAIBHBIMA HWHCTUTYyTAMH B COOTBETCTBHM C HX
GyHKIUSAMU U Ha3HAUYCHUEM;

2) NIaTPUOTUYECKOr0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPakJIaHCKOW HUIECHTUYHOCTH, YBAXKEHUS K
MIPOLJIOMY M HACTOSIIIEMY POCCHUICKONW MAaT€MAaTHKH, [IEHHOCTHOE OTHOLIEHHE K
JOCTHKEHUAM POCCUMCKAX MAaTEMAaTHKOB U POCCUMCKOW MATEMATHYECKOM IIKOJIBI,
UCTIOJB30BAaHUE DTHUX JOCTH)KEHMH B JPYrMX HaykKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoja, COPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMS, ITHUYECKOTO MOBEAECHUS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JOCTWKEHUH HAyKd U JACSITENbHOCTBIO YYEHOTO, OCO3HAHHE
JUYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOrO OyAyIIEero;

4) 3¢TETUYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKJIIOYAs 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a/1au, PEIICHUM, pacCyJeHUN, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3JInYHbIX BUIOB UCKYCCTBA;

5) pu3nUecKoro BOCIIUTAHUA:

cOPMHUPOBAHHOCTh YMEHUSI TMPUMEHSATH MaTeMaTUYeCKUEe 3HaHUS B
MHTEpecax 3J0pOBOT0 U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHTAHHE, COAJIAHCUPOBAHHBIM PEXKHUM 3aHITHU U
OTJIbIXa, peryisipHas Quanyeckas akTUBHOCTbH), (PU3MUECKOe COBEPIIICHCTBOBAHUE
MIPH 3aHATUSIX CIIOPTUBHO-0310POBUTEIBHOM €SI TEIIBHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHMS

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTU TPYAOIIOOUs, HUHTEPEC K
paznuyHbiM  cdepam  TpodecCHOHANBHONW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MNPHIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BbHIOOD
Oynymieil mpodeccuu ¥ Ppeamu3OBBIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTb M CHOCOOHOCTh K  MaTeMaTHYecKoMy  oOpa3oBaHUIO U
caMOOOpa30BaHUIO Ha TPOTSHKEHWU BCEU JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEUICHUH MPAKTUYECKUX 3a]1a4 MATEMaTUYECKOW HATPaBJICHHOCTH;

7) 3K0JIOTHYeCKOIr0 BOCIIMTAHUS

c(OPMUPOBAHHOCTh  AKOJOTMYECKOW KYyJIbTYpbl, IOHHMAaHUE BIIUSHUS
COLIMAJIBHO-?)KOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOMN
Cpelbl, 0OCO3HAHUE TTI00ATBFHOTO XapaKkTepa IKOJIOTUYECKUX MpobiieM, OpHUeHTaLUs
Ha TpPUMEHEHHWE MAaTEeMaTHYeCKHX 3HAHUW M peuieHus 3axad B 00JacTH
OKPYXKAIOIIEW Cpenbl, IJAaHUPOBAHHE IIOCTYNKOB K OLEHKHM HX BO3MOXKHBIX
MOCJIEICTBUN ISl OKPYXKAKOLIEH CPEIBI;

8) neHHOCTH HAYYHOI0 O3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAaykKM U  OOILECTBEHHOW  MpaKTUKU, [OHUMAaHUE
MaTEMaTUYECKOM HAYKH Kak c(]epbl 4elOBEUeCKOW MESTeNIbHOCTU, 3TaloB €€
pa3sBUTHUSL M 3HAYMMOCTHU JUISL PA3BUTHUS LMBWIM3ALMM, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTEMaTHYEeCKOW KyJIbTYpOW KakK CpEICTBOM IIO3HAHUS MUpA,
FOTOBHOCTb OCYLIECTBJISITh IPOECKTHYIO M HCCIENOBATENBCKYIO JIESITEIBbHOCTD
WHJVMBHUIYAJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHBIC YHHBeEPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBsble jiornyeckue 1eHCTBUSA:

BBISIBJISITh M XapaKTEPHU30BaTh CYIECTBEHHbIC MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TMOHSATUN, OTHOIIEHUH MEXIy MOHATUIMH, (POPMyIHpPOBATH
onpeeseHus] OHITHM, YCTaHABIMBATH CYLIECTBEHHbBIN NMPU3HAK KIACCU(PUKALIIH,
OCHOBaHMS JJi1 0000IIEHUS U CPAaBHEHMSI, KPUTEPUHU MTPOBOIUMOIO aAHAJIN3A;

BOCIIPUHUMATh,  (POPMYJIMpPOBATH W  IpeoOpa3oBbIBATh  CYXKICHUSA:
YTBEPAUTENbHBIE U OTPULIATEIbHBIE, €IMHUYHbIE, YACTHBIE U 00IIKe, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MPOTHBOPEUHS
B (aKkTax, JaHHBIX, HAOMIOJICHUAX U YTBEPKICHUSAX, MpeasiaraTh KpUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNA;

JeNaTh BBIBOABI C HCIIOJNB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUN
(IpsiMBIE ¥ OT POTUBHOIO), BBICTPAUBATh aPTyYMEHTALIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKJEHUS U BBIBOJIBL;

BbIOMpaTh cHoco0 pemeHus y4yeOHOM 3ajauu  (CpaBHHUBAaTh HECKOJIBKO
BapUAHTOB  pCIICHHs, BbIOMpaTh HauOoJiee  TOAXOMAMUA € Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBble uccienoBaTe/bCKHeE TeiCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK WCCIICIOBATEIBCKHI WHCTPYMEHT TO3HAHWS,
dbopMynupoBaTh  BOMPOCHI,  (PUKCHUPYIOIIME  MPOTUBOpEUHME,  MpoOJIEMYy,
YCTaHABIMBATh HMCKOMOE W JlaHHOE, (HOpPMHPOBATH THUIIOTE3y, APTyYMEHTHPOBATH
CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH CAMOCTOATENHHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEIOBAaHUE
[0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUYECKOTro 00bEKTa, SIBJICHHSI, IIpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXIy 00BEKTaMH, SIBICHUSIMU, IPOIIECCAMH;

CaMOCTOATENIbHO (HOPMYIUPOBaTH OOOOIIEHUS W BBIBOABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOIOACHMS,  HWCCIENOBAHMs, OLIEHUBATh  JIOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yJbTaTOB, BHIBOJIOB U 0000IIIEHNUH;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIEcca, a TakKXKe BBIIBUTAThH
IPEIONIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISITH Ie(DULIUTHI MH(MOPMALIMU, JAHHBIX, HEOOXOAUMBIX IIJIi OTBETAa Ha
BOIIPOC U ISl pEIICHUS 3a/1a4U;

BbIOUpaTh HHPOPMAIUIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, aHATU3UPOBATH,
CUCTEeMATU3HPOBAaTh W HHTEPIPETUPOBATH HMH(DOPMAIMIO PA3TUYHBIX BUAOB U
(dhopM TpeacTaBICHUS;

CTPYKTYpUpPOBaTh HH(OpPMAINIO, TPEICTABISATh €€ B PA3IMYHBIX (OpMax,
WUTIOCTPUPOBATH IPaPUUECKU;

OLICHUBATh HaIEKHOCTD uHpOpMaIUU o CaMOCTOSITEIILHO
chOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBUA

Oo0mmenue:

BOCIIPUHUMATH U ()OPMYTUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU H
[easIMUA OOIIEeHUsI, SICHO, TOYHO, TPAaMOTHO BBIPAKaTh CBOKO TOYKY 3pPEHHUS B
YCTHBIX M MHUCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO XOJy PEIICHHs 3aJayw,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0JIe 00CYXJEHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIA€MOW TEMBbI,
npoOJieMbl, perraeMor 3ajJaud, BBICKA3bIBATh HJEU, HAIICJICHHBIE HA IOUCK
pelIeHUs, COMOCTABJISATh CBOM CYXJACHHUS C CYXICHHSIMU JPYTHX YYACTHHKOB
nyanora, oOHapy»KMBaTh Pa3IMYME U CXOJICTBO IMO3UIIMH, B KOPPEKTHOU (opme
(hopMyIMpOBaTh pa3HOIJIACHs, CBOM BO3PAKCHUS;

MPEJCTABIATh PE3yJbTAaThl PEIICHUS 3a/a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTA, CAMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajay
MPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHH.

PerJISlTI/IBHbIe YHuUBEpPCaJdbHbIC yqeﬁﬂue AeiCcCTBUS



Camoopranuzaunmsi:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3aJlaui, BRIOUPATh CIIOCOO PEIICHUs ¢
y4€TOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIH HHTEJIEKT:

BJa/JIeTh  HABBbIKAMU  [IO3HABATEJIBHOM  pedrekcuu Kak  OCO3HAHHS
COBEPILIAEMBIX JAEHCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB, BIA/IEThH
crocobamMu CaMOMPOBEPKH, CAMOKOHTPOJIA TMpolecca M pe3yibTaTa pelleHus
MaTeMaTHUUYECKOM 3aJauu;

IPEeABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUM 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaNJEHHBIX OIIHMOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBHUAM, OOBSICHATH IPUUUHBI
JOCTH)KEHUS WM HEAOCTUXKEHHUS PE3yJbTaTOB JIESITENIbHOCTU, HAXOIUTh OLIUOKY,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHasl 1eITEJILHOCTD:

MOHUMATh U HUCIOJIb30BaTh NMPEUMYIIECTBA KOMaHAHOW U WHIWBUYaIbHOU
paboThl mpHU pemieHuH ydyeOHBIX 3aJad, MPUHUMATh LE€JIb COBMECTHOM
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW paboOThI, pacHpelemsiTh
BUIbl paboT, JOroBapUBaThCs, OOCYXKIAaTh IMpOLIECC U Pe3ylbTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popMax paboTel (00Cyk)aeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» U UWHBIE), BBINOJHATH CBOI 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBUS C JPYTMMU YICHAaMH KOMAaHJIbI, OIIEHHUBATh
KaueCTBO CBOETO BKJIaJla B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHHUKAMH B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenuss B 10 kiaacce oOydYarOIIUMHCSA TOJIYYUT CIETYIONINE
MPEAMETHBIE PE3YJIbTaThl MO OTAEIbHBIM TeMaM pabouyell mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hayajia MaTeMaTUYECKOTO aHATU3a»:

Yuciia v BBIYMCJICHUS:

CBOOOJTHO OMEpPUPOBATH MOHATUSAMH: PAIlMOHAIBHOE 4YHUCJIO0, OECKOHEUHas
nepuoanyeckasl JApoOb, TMPOIEHTHI, HPPALHOHATBHOE YHCIIO, MHOXECTBA
pPalMOHAIIBHBIX U JEUCTBUTEIbHBIX YUCEN, MOAYJb JEUCTBUTEILHOIO YHCIIA;

MPUMEHSATH JAPOOM W TPOIEHTHI IS PEIICHHUS TMPUKIAIHBIX 3a7a4 U3
PAa3IMYHBIX OTPACICH 3HAHUN U PEATTbHOU KU3HU;

MIPUMEHSATH TPUOTMKEHHBIC BEIYUCIICHHUS, TPABUJIA OKPYTIICHUS, TPUKUIKY H
OLICHKY pe3yJIbTaTa BEIYUCIICHUN;



cBOOO/ZIHO ONEpUpOBaTh IMOHITHEM: CTENEHb C IeJIbIM I[OKa3aTeseM,
MCIIOJIH30BATh MOAXOAILYI0 POpMY 3aNTUCH TEUCTBUTEIIBHBIX YUCEN JJISI PEIICHUS
MPAKTUYECKHUX 3a7a4 U IPEACTABICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHSATHEM: apU(DPMETHUYECKUN KOPEHb HATypabHOU
CTEIICHU;

cBOOO/IHO ONEPUPOBATH MOHITUEM: CTENIEHb C PAllMOHAILHBIM ITOKa3aTelleM;

CBOOO/JIHO OINEpPUPOBaTh MOHATUAMM: JIOTAapU(PM YHCIA, JECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOJHO OMNEPUPOBATH MOHATHSIMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHTEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH NMOHATUSMU: APKCUHYC, aPKKOCUHYC U APKTAaHI'€HC YUCIOBOTO
apryMeHTa.

YpaBHeHHs U HEPaBEHCTBA:

CBOOOJHO OMEpUPOBATH MOHATUSIMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHHUS U YPABHEHUSA-CIIEACTBUSI, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh pa3MYHbIE METOJbl PpEIICHHUsS] pPalHUOHAIBHBIX U JPOOHO-
pAalMOHAIIBHBIX YpPAaBHEHUW, NIPUMEHATh METOJ WHTEPBAJIOB Ul PEIICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHITUSMU: MHOTOYJIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH C UeNbIMU KO3(pPUIMEHTaMH, KOPHH MHOTOWIEHA, MPUMEHATDH
JieJIeHMEe MHOIOYIeHa Ha MHOTOWIEH € OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pEUICHUs 3a1a4;

CBOOOJHO OMNEPUPOBATH TMOHATUAMH: CHUCTEMAa JIMHEWHBIX YpaBHEHHUI,
MaTpuUlla, ONPEACIUTENb MATpULll 2 X 2 W €ro TeOMETPUYECKHM CMBICI,
WCIIOJB30BaTh CBOMCTBA OMNpeaenuTenss 2 X 2 s BBIYUCICHHUS €r0 3HAYCHHS,
MPUMEHSATh ONPEACIUTENN JJIsi PEUICHHUS CUCTEMbl JIMHEHHBIX YpPaBHEHUI,
MOJIETIMPOBATh PEAJbHbIE CUTYAallMH C TIOMOIIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUN,
HCCIEA0BAaTh IOCTPOCHHBIE MOJENM C IIOMOIIBK) MAaTpHILl U OIpEAeNIUTENEH,
MHTEPIPETUPOBATH MOJIYYEHHBIA PE3yJIbTAT;

UCIIONBb30BaTh CBOWCTBAa JEMCTBUM C KOpPHSAMH [UIsl IpeoOpa3oBaHUS
BBIPAXEHHU;

BBITIOJIHATH MPE0OPA30BaHUS YUCIOBBIX BRIPAKEHHUH, COIEPKAIINX CTEIICHHU C
palMOHAIIBHBIM IIOKa3aTENEM;

WCITIOJIB30BaTh CBOMCTBA norapupMoB TUTS npeoOpa3oBaHMUs
Jorapu(pMUUECKUX BbIPaKEHUI;

CcBOOOJIHO OMEpPUPOBATh MOHATHSAMU: HPpAIMOHAIbHBIE, MOKa3aTelbHbIe U
norapuMuuecKre ypaBHEHHUsI, HAXOIUTh UX PEUICHHsI C TIOMOIIbIO PABHOCUIIbHBIX
NIEPEXO0I0B WIIK OCYLIECTBIISAS IIPOBEPKY KOPHEM;



MIPUMEHSATH OCHOBHBIC TPUTOHOMETpUYECKUE (HOPMYIBI JJIs1 PeoOpa30BaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUIA;

CBOOOJHO OINEpPUPOBATh TOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE,
NPUMEHSATh  HEoOXoaumble  (GOPMYJIbl i PEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPHUUECKUX YPaBHEHUH;

MOJIETTUPOBATh pealbHbIE CUTyallMd Ha s3bIKe anreOpbl, COCTABIATH
BBIpQXXCHUS, YpaBHEHMS, HEPAaBEHCTBA II0 YCJIOBHMIO 3aJaud, HCCIEI0BATh
MIOCTPOCHHBIE MOJIEJH C UCIIOJIb30BAaHUEM allapara ajareopol.

DOyHKIUHU U TPaPuKn:

CcBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIIMSI, CIOCOOBI 3a7aHusl QYHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMIO3UIMSA GyHKIMHA, Tpaduk GyHKIHH,
BBITIOJTHSTH 3JIEMEHTAapHBIE MPeoOpa3oBaHusl rpaduKoB QyHKIIHIA;

CBOOO/IHO OIEpPUPOBATH MOHITHAMH: O0JACTh ONPEIEICHHUS U MHOMXECTBO
3HaYeHUH (YHKIUH, HYIH (PYHKINUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OMNEpUPOBATH MOHATUSAMHU: UETHbIE M HEYETHBIE (PYHKLNH,
NePUOJUYECKUE (PYHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DyHKIMM, HauOoIblliee W HaWMEHblIee 3HauyeHWe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: CTETIEHHAss (PYHKIMS C HATYpaJbHBIM U
HeJIbIM TIoKazareneM, rpa@uk CTENEeHHOM (YHKIMU C HATypalbHBIM M IEJIBbIM
nokasarenieM, rpaduk KOpHs N-0il cTerneHu Kak (PyHKIMM OOpaTHOM CTENEHU C
HaATypaJbHBIM MOKa3aTeIeM;

ONepUpOBaTh TOHSATUAMHM: JIMHEHHAas, KBagpaTHuHas M ApOOHO-IIMHEWHAsS
(yHKIMH, BBITIOIHATH 2JIEMEHTApPHOE UCCIIEA0OBAaHUE U TIOCTPOCHHUE X IPAPUKOB;

CBOOOJTHO OIEpPUPOBATh MOHATUSIMH: TOKa3aTesbHAas W Jorapudmuueckas
GyHKIMHM, UX CBOWCTBAa W TpauKH, HCIOIH30BaTh UX TpadUKH ISl PEIICHUS
YPaBHEHHUM;

CBOOOJHO OMEPUPOBATH TMOHATUAMH: TPUTOHOMETPUYECKAST OKPY>KHOCTb,
oTpe/ielIiCHUEe TPUTOHOMETPUUECKUX (PYHKITUI YMCIOBOTO apryMEHTa,

UCIIONIb30BaTh Tpaduku (QyHKIUNA i1 HUCCIACAOBAHHUS TPOIECCOB U
3aBUCUMOCTEH MPHU PEIICHUHU 3a7ad U3 APYTUX y4eOHBIX MPEAMETOB U peaabHOM
KU3HH, BBIpaXXaTh (OpPMYIaMU 3aBUCUMOCTH MEXKy BEIIMYNHAMU;

Hauyana maTeMaTH4eCKOro aHaJiu3a:

cBOOOJHO OMEpUpOBaTh MOHATHUSAMU: apudMeTHdeckas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIIasi reOMeTprudecKasi Mporpeccusi, TMHEHHBIN U
HKCIIOHEHIIMATBHBIN poCT, (popMysa CIOXHBIX MPOIEHTOB, UMETh MPE/ICTaBICHUE
0 KOHCTaHTE;

UCIIONIb30BaTh MPOTPECCUU JUIsl PELICHUsS peallbHbIX 3a/lady MPUKIIATHOTO
XapakTepa;



CBOOOIHO OTIEPUPOBATH MOHSATUSMHU: TIOCIEIOBATEIHLHOCTH, CTOCOOBI 3aIaHUS
MOCJICIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IMOCJIEI0BATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJICHMSI MAaTEMaTUYECKOro aHajliM3a Kak aHaln3a
OECKOHEYHO MaJIbIX;

CBOOOZIHO OINEpPUPOBATH MOHATHSMH: HENPEPHIBHbIE (QYHKIMH, TOUYKH
paspsiBa rpaduka GyHKIHH, aCHMOTOTH Tpaduka QyHKIUH;

CcBOOO/JIHO OINEpPUPOBATh MOHIATHEM: (QYHKIUS, HENpepblBHAsS Ha OTpeE3Ke,
NPUMEHSTH CBOMCTBA HENMPEPBIBHBIX (DYHKIINI JIJIs pelIeHUs 3a1a4;

CBOOO/JIHO OINEpUPOBATh TMOHATUSAMH: TIepBas M BTOpas IPOU3BOJHBIC
byHKIIMH, KacaTenbHas K rpaduKy (yHKINY;

BBIYMCIIATH NMPOU3BOJHBIE CYMMBbI, POU3BEAEHNUS, YACTHOIO U KOMITO3UIIUU
IBYX (YHKIUH, 3HATh MPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIMIA;

UCIIONIb30BaTh T€OMETPUUYECKUN M (U3MUYECKUA CMBICT MPOU3BOMHON IS
penieHus 3aaay.

MHokecTBa M JIOTMKA:

CBOOOJHO  ONEpUpOBaTh  MOHATHUAMH: MHOXECTBO, OINEpaldd  HaJl
MHO>XECTBaMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JjIsl OMMCaHUs PeaIbHbIX
IPOLIECCOB U SIBJICHUM, MIPU PEILICHUH 3a7a4 U3 APYTUX yUeOHBIX PEIMETOB;

CBOOOJTHO OIEpUPOBATh MOHATUSIMU: OIPEICICHHE, TeOopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMaTUYECKOTO O0OBEKTA, JOKA3aTE€IbCTBO, PABHOCUIIBLHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce 0OydYarOIIUHCSA TIOJYYHUT CIICIYIOIIHE
MpeJAMETHBIE PE3YbTaThl MO OTAEIBHBIM TeMaM paboyeill mporpaMmbl y4eOHOTO
Kypca «Anrebpa U Hayajia MaTeMaTHYECKOTO aHaTU3a»:

Yuc/ia 4 BHIYMCTIEHUS:

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: HATYpPAIbHOE U II€JI0€  YHCIIO,
MHOXECTBA HATYPAJIBHBIX U IEJBIX YHCEN, WCIOIb30BaTh MPU3HAKHU JCIUMOCTU
nensix ynces, HOJl 1 HOK nHatypaibHBIX 4ncen A pelieHus 3a1ad, IpUMEHSITh
anroput™m EBKkinna;

CBOOOJHO OIEpUPOBaTh TOHITHEM OCTaTKa IO MOJYJI0, 3aIlUChIBATh
HATypaJbHbIC YHCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMaX CUMCIICHUS;

CBOOOJHO OMNEPUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTaBIsATh KOMIUIEKCHBIE YMCa B anreOpandeckod u
TPUTOHOMETPUUECKOU (opMe, BBIIOIHATH apu(pMeTHUYECKHe ONepaluu ¢ HUMH U
n300paxaTh Ha KOOPAUHATHON MIIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH MOHSATUAMH: HpPPAIMOHAIBbHBIC, TOKA3aTENbHBIC U
norapu(MHUUECKHE HEPABEHCTBA, HAXOJUTh HMX PEIICHUS C  TOMOIIBIO
PAaBHOCHIIBHBIX MEPEXO0B;

OCYHIIECTBJISTh OTOOP KOpHEW TMpU PEIICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CcBOOO/JIHO OMNEpUPOBATH MOHSATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
OPUMEHSTh HeoOXoauMmble  (OpMyabl  JUIsi  pelIeHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMH: CUCTEMA M COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEICTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH palMOHAJIbHBIX, UPPALIMOHAIBHBIX, MOKA3aTEIbHbBIX U
norapuMUUEeCcKUX ypaBHEHUH U HEPABEHCTB;

pemarb panoHaJIbHbIE, UppalOHaJIbHEIE, NOKa3aTeJIbHEIE,
gorapupMUUECKME UM  TPUTOHOMETPUYECKHE YpaBHEHHMS] M  HEPaBEHCTBA,
CoZIepIKallMe MOAYJIU U MTapaMETPBhL;

MPUMEHSATH IpauuecKrue METO/bI JJI PEIICHHS] YPaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apameTpamus;

MOJEJIIUPOBATh pPEAJIbHbIE CHUTyallUM Ha fA3bIKE aire0pbl, COCTaBIATH
BBIDA)KEHUS, YPABHEHHUs, HEPABEHCTBA W HX CHUCTEMBbI IO YCIOBHUIO 3aJayH,
UCCJIEIOBaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHMEM ammapara aireOpsl,
UHTEPIPETUPOBATH MOJYYEHHBIN PE3YJIbTAT.

DOyHKUMU U TPadUKu:

CTpOUTh TpauKyd KOMIO3ULMHU (DYHKIUH C TOMOMIBIO 3JIEMEHTAPHOIO
HCCJIEOBAHUS U CBOMCTB KOMITO3HUIINU JABYX (DYHKIIHH;

CTPOUTh TE€OMETpUYECKHE 00pa3bl ypaBHEHHW M  HEPABEHCTB  Ha
KOOPJAWHATHOM ITIJIOCKOCTH;

CBOOOJTHO  OMEpUPOBATH TMOHATUAMH: TpaPUKU TPUTOHOMETPUUYECKUX
byHKIMIH;

NPUMEHATh (YHKIMH JUISI MOJEIUPOBAHUS M HUCCICAOBAHHS peaJbHbIX
IIPOLIECCOB.

Hayasna maTtemMaTH4ecKoro aHajamsa:

WCIIOJIH30BATh MPOU3BOIHYIO JUIsl UCCIIEOBaHUS (PYHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJWTh HauOOJbIlIee U HAUMEHbIIIee 3HaUeHUsI (PYHKIIMH HENPEPHIBHOW Ha
OTpE3KE;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKJICHMS HAWIY4YLIEro pEIICHUs B
INPUKIAAHBIX, B TOM UHCIE COLUAIbHO-DKOHOMMYECKUX, 3ajayax, s
ONpesieNieHus] CKOPOCTH M YCKOpPEHHs Tpolecca, 3aJaHHOro (opMmynod wiu
rpadukom;



CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: TEPBOOOpa3Hasi, ONpeACIEHHBIN
UHTErpall, HAaXOJIUTh MEPBOOOPA3HBIE JJIEMEHTApPHBIX (QYHKIUA U BBIYUCITH
uHTerpan no ¢gopmyne Heiorona-Jleitouuna;

HAXOJUTh TJIOMIAIU TUIOCKUX QUTYP U OOBEMBI TEJI C IOMOIIBIO UHTETPAIa;

MMETh IIPEACTABIICHUE O MaTEMAaTU4YECKOM MOJECIMPOBAHUM HA IIPUMEPE
coctaBiieHus auQdepeHIInaIbHbIX YPaBHEHUH;

pemaTs NPUKIAIHBIE 3aJadd, B TOM YHUCJE COLMAIbHO-DKOHOMHYECKOIO U
(bu3nUecKoro xapakrepa, CpeicTBaMU MaTeMaTUYECKOTO aHaJIN3a.



TEMATHUYECKOE INTIAHUPOBAHUE

10 KJIACC
KosnyecTBo yacos DJIeKTpPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB M TeM (uugposbie)
Kontpoabnsie | IIpakTuyeckne
n/n NPOrpamMMmsl Bcero o0pa3oBaTe/ibHbIE
paboThl padoThI
pecypcsl
MHOKECTBO JACHCTBUTEIIBHBIX YUCE.

1 MHOroueHsI. PaILI/IOHaJIbHLI? YPaBHEHHUS U 24 1 httos://sdo.edu.orb.ru/
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX Attps:/15do.edu.orb. It
YypaBHEHUI

2 Oysicupn 1 rpaduicn. Crenennas pysiuns c 12 1 https://sdo.edu.orb.ru/
LeJIbIM TTOKa3aTeNneM
A i n-oii .

3 pudMeTHIeCKHil KOpPeHb N-0i CTeNneHn 15 1 https://sdo.edu.orb.ru/
HppauuoHaiibHble ypaBHEHUS

4 [TokasarenbHas Gpynkuus. [TokazarenbHbie 10 1 httos://sdo.edu.orb.ru/
ypaBHEHUS p

5 Jlorapudpumiecka GyaKu. 18 1 https://sdo.edu.orb.ru/
Jlorapudmuyeckue ypaBHEeHUS

6 TpHrOHOMETpItCCKIe BLIpaKeHs i 22 1 https://sdo.edu.orb.ru/
YpaBHEHUS

7 [ocnenoBarenbHOCTH M IPOTPECCUU 10 https://sdo.edu.orb.ru/

8 HenpepsiBubie Gpynkumu. [Iponssoanas 20 https://sdo.edu.orb.ru/

9 HOBTOPGHIAC, 0000111IcHHE, CHCTEMATH3aLUs 5 5 https://sdo.edu.orb.ru/
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




INOYPOYHOE IINTAHUPOBAHMUE

10 KJJACC
KosmmuecTBo yacos DJIeKTPOHHBIE
Ne Jara uugpoBbIie
Tema ypoka Konrtpoabusie | IlpakTnyeckue p
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
paboTsl paboThl
pecypcest
MHO)KGCTBO, OoIepalnunu HaJJ MHOXXECTBAMU
1 . patt A 1 0 0 https://sdo.edu.orb.ru/
U UX CBOWCTBA
2 Juarpammsl Diinepa-Benna 1 0 0 https://sdo.edu.orb.ru/
[IpuMeHeHE TEOPETUKO-MHOKECTBEHHOTO
3 P P 1 0 0 https://sdo.edu.orb.ru/
anmapara Jyisl peIeHus 3a1a4
Paunonansubie yncia. OObIKHOBEHHBIE U
4 JIECATHYHBIC IPOOH, TIPOLICHTHI, 1 0 0 https://sdo.edu.orb.ru/
0OeCKOHEYHBIE TIEPUOUECKUE IPOOH
Paunonanbubie yncia. OObIKHOBEHHBIE U
5 JIECATHYHBIC IPOOH, IIPOLICHTHI, 1 0 0 https://sdo.edu.orb.ru/
OeCKOHEYHBIE TIEPUOJMUECKUE IPOOH
[Ipumenenue qpoOeit ¥ MPOIEHTOB ISt
6 P AP pott . 1 0 0 https://sdo.edu.orb.ru/
PpeLICHNUS IPUKIIAHBIX 3324
[IpuMeHenue aQpoOeil ¥ IPOLEHTOB IS
7 p P pon . 1 0 0 https://sdo.edu.orb.ru/
peLIeHUs TPUKIIAJHBIX 32184
efCTBUTENIBHBIC YiClia. PalnoHaNbHbIE U
8 A H 1 0 0 https://sdo.edu.orb.ru/
UppalHOHaTIbHBIC YUCTIa
Apudmernueckue ornepamnuu ¢
9 pu ¢ part 1 0 0 https://sdo.edu.orb.ru/
JIEACTBUTEIBHBIMHA YMCIAMU
Moaynb AEHCTBUTEIBHOTO YKUCIA U €TI0
10 {Iy A 1 0 0 https://sdo.edu.orb.ru/
CBOICTBa




11

12

13

14

TIpuOnmxEéHHbIe BRIYUCICHNUS, TIPaBUIIA
OKPYTJICHUS, IPUKUIKA U OLICHKA
pe3ysbTata BEIYHUCICHUH

OCHOBHBIC METO/IbI PELICHHUS LEIBIX U
JPOOHO-PalHOHANBHBIX YPaBHEHHH U
HEPaBCHCTB

OCHOBHBIC METOIbI PELICHHUS LEIBIX U
JIPOOHO-paHOHANBHBIX YpaBHEHHI 1
HEPaBCHCTB

OCHOBHBIE METO/Ibl PEIICHUS LIENIBIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUH U
HEPaBEHCTB

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/

15

MHoro4seHsl OT 0OIHOW IEPEMEHHOM.
Jlenenrie MHOro4YJIeHa Ha MHOTOWIEH C
ocratkoM. Teopema besy

https://sdo.edu.orb.ru/

16

MHOTrO4JIEHSBI C UeIbIMI KO3 PUIEHTaMU.
Teopema Buera

https://sdo.edu.orb.ru/

17

Pemienne cucreM JIMHEHHBIX ypaBHEHUH

https://sdo.edu.orb.ru/

18

Pemienne cucreM NTMHEHHBIX ypaBHEHUI

https://sdo.edu.orb.ru/

19

Martpuna cucTemsl JIMHEHHBIX YpaBHEHUH.
OnpenenuTens MaTpHUIbI 2X2, ero
TeOMETPUYECKHUI CMBICT U CBOICTBA;
BBIYUCIICHHE €r0 3HAYCHHS

https://sdo.edu.orb.ru/

20

OnpenenuTens MaTpHUIbl 2X2, ero
TEOMETPUYECKHUIT CMBICI M CBOWCTBA;
BBIYHCIICHHE €r0 3HAYCHHS

https://sdo.edu.orb.ru/

21

IIpumeHneHue onpenenuTens Ui peeHns
CHUCTEMBI JIMHEWHBIX YpPaBHEHHH

https://sdo.edu.orb.ru/




22

23

24

Pemenne nmpukiaaHbIX 3a/1a4 € IOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPaBHEHHHA
Perenne npukiagHbIX 3a/1a4 ¢ HOMOIIBIO
CUCTEMBI IMHEHHBIX YpaBHCHHUN

KoHnTpounbHas paboTa: "PannoHansHbie
ypaBHEHUS M HepaBeHCTBA. CHCTEMBI

Al

JIMHEHBIX ypaBHEHHUI

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/

25

OyHKIMS, CIOCOOBI 3aJaHus PYHKIIUH.
Bzaumno oOpartHble HyHKINU.
Kommnozuuus ¢pyHxuuii

https://sdo.edu.orb.ru/

26

I'padux dpyHkunmn. DiaeMeHTapHbIe
npeoOpasoBaHus rpaduKoB HyHKIUHA

https://sdo.edu.orb.ru/

27

O01acTh ONpeeNIeHUsI U MHOKECTBO
3HaueHui ¢pyHkuu. Hym ¢pyHxuum.
IIpoMexxyTku 3HaK NOCTOSIHCTBA

https://sdo.edu.orb.ru/

28

YéTHble U HeuETHbIE QYHKIUH.
Iepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMH

https://sdo.edu.orb.ru/

29

MaxkcumMyMbl © MUHUMYMBI (DYHKLIAH.
HauGosbiiee u HaMeHbIIIee 3HaYCHHE
(YHKLMM Ha IPOMEXYTKE

https://sdo.edu.orb.ru/

30

Jlunelinas, KBaJpaTUYHAs U JPOOHO-
JUHEeHHas QyHKIUU

https://sdo.edu.orb.ru/

31

32

33

DneMeHTapHOE MCCIeJOBAHUE U
HOCTPOCHHE rPaUKOB STUX QYHKIMI

DneMeHTapHOE MCCIeJOBaHUE U
HOCTPOCHHE rPaGUKOB STUX QYHKIMI

CreneHb ¢ LeIbIM IoKa3zareaeM. bunom

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/




Herotona

34

CreneHp ¢ LeIbIM MoKa3zareaeM. bunom
Hprorona

https://sdo.edu.orb.ru/

35

CreneHHast GyHKLUS C HATYPaJIbHBIM U
IeJIBIM MToKa3aTeneM. E€ cBolicTBa u

rpadux

https://sdo.edu.orb.ru/

36

KontponpsHas padota: "Crenennas
Tp p
¢ynxuus. E€ cBoiicta u rpaduk”

https://sdo.edu.orb.ru/

37

Apudmernueckuii KOpeHb HaTypaIbHON
CTEIEHU U €ro CBONUCTBA

https://sdo.edu.orb.ru/

38

Apudmernueckuii KOpeHb HaTYpaIbHON
CTEIIEHU U €ro CBONUCTBA

https://sdo.edu.orb.ru/

39

TIpeoOpa3zoBaHus YUCIOBBIX BHIPAXKEHUI,
coJIepKallliX CTEIIeHN ¥ KOPHU

https://sdo.edu.orb.ru/

40

TIpeoOpa3zoBaHus YHCIOBBIX BHIPAKEHHI,
COAEpPIKAIIUX CTEIEHH H KOPHH

https://sdo.edu.orb.ru/

41

IIpeo6pa3oBaHKs YHCIOBBIX BHIPAXKESHUH,
COZAEpPIKAIIUX CTEIEHH i KOPHU

https://sdo.edu.orb.ru/

42

Wpparnmonansueie ypaBHeHus. OCHOBHbBIE
METO/IbI PEILCHUS UPPALMOHAIBHBIX
YpaBHEHHI

https://sdo.edu.orb.ru/

43

44

HWppauronanbHble ypaBHeHHs. OCHOBHBIC
METO/IbI PEIICHHUS HPPALHOHAIBHBIX
YpaBHEHHI

UppaunoHansHble ypaBHeHUs. OCHOBHBIC
METO/IbI PEIICHHUS HPPALHOHAIBHBIX
ypaBHEHHH

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/

45

PaBHOCHIIbHBIE NEPEXOJbl B pELICHUU

https://sdo.edu.orb.ru/




MPPAlMOHATBHBIX YPaBHEHHH

46

PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHHI
UpPaIMOHAIBHBIX YPaBHEHUH

https://sdo.edu.orb.ru/

47

PaBHOCHIIBHBIE TEPEXOBI B PEIICHUH
UPPaIMOHAIBHBIX YPaBHEHUH

https://sdo.edu.orb.ru/

48

PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUH
UpPaIMOHATBHBIX YPaBHEHUH

https://sdo.edu.orb.ru/

49

CaolicTBa u rpauk KOpHS N-OH CTENICHU
KaKk (QyHKIMU 0OpaTHOI! CTeneHHu ¢
HaTypaJbHbIM I10Ka3aTeNIeM

https://sdo.edu.orb.ru/

50

CaolicTBa u rpauk KOpHs N-OH CTENEHU
KaK (GyHKIMU 0OpaTHOI! cTeneHu ¢
HaTypaJbHbIM [10Ka3aTeNIeM

https://sdo.edu.orb.ru/

51

KounrponbHas pabdota: "CBoiicTBa U rpaduk
KOpHs N-oii crenenu. MpparuoHanbHble
ypaBHeHus"

https://sdo.edu.orb.ru/

52

CTeHeHL C palII/IOHaJlI)HbIM II0Ka3aTejieM U
e€ cBoiicTBa

https://sdo.edu.orb.ru/

53

CrerneHb ¢ pallMOHAIBLHBIM [TOKA3aTeNIeM U
e€ cBOlCTBa

https://sdo.edu.orb.ru/

54

CrerneHb ¢ pallMOHAIBLHBIM [TOKa3aTeleM U
e€ cBOICTBa

https://sdo.edu.orb.ru/

55

56

Toka3arenbHast GpyHKIHs, €€ CBOMCTBA U
rpapux

Hcnonb3oBanue rpaduka GYHKIUH s
pelleHHs] YpaBHEHHUI

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/

57

Hcnons3oBanne rpaduka GpyHkmy mis
pelIeHHs ypaBHSHUH

https://sdo.edu.orb.ru/




Tloka3aTenbHbIC YpaBHEHMUA. OCHOBHBIE

58 METO/IbI PEIICHHS TIOKA3aTeIbHBIX 1 0 0 https://sdo.edu.orb.ru/
ypaBHEHHH
IMoka3arenbHble ypaBHEeHHs. OCHOBHBIC

59 METO/JIbI PEUICHUS TIOKA3aTeIbHBIX 1 0 0 https://sdo.edu.orb.ru/
YpaBHEHHI
Ioka3zarenpHble ypaBHeHHsI. OCHOBHBIE

60 METO/IbI PEIICHUSI TIOKa3aTeIbHBIX 1 0 0 https://sdo.edu.orb.ru/
YpaBHEHUI

61 Kontponbhnas padota: "[lokazarenbHas 1 1 0 httos://sdo.edu.orb.ru/
¢dynxuus. [ToxazaTensHble ypaBHeHUS"

62 Jlorapudwm uncia. Coiicta orapupma 1 0 0 https://sdo.edu.orb.ru/

63 Jlorapugwm umcina. CoiictBa norapupma 1 0 0 https://sdo.edu.orb.ru/

64 Jlorapugwm umcina. CoiictBa norapupma 1 0 0 https://sdo.edu.orb.ru/

65 JlecaTHYHbBIE U HATYPAJIbHBIE JTOTapU(MbI 1 0 0 https://sdo.edu.orb.ru/

66 JlecaTHYHbBIC U HATYpaJIbHbIE JTOTAPUPMbI 1 0 0 https://sdo.edu.orb.ru/

67 Tlpeobpasosaine Bptpakeini, 1 0 0 https://sdo.edu.orb.ru/
COZEpIKAIIUX JOTapH (MBI

68 TpeoSpasosarine Bptpakerni, 1 0 0 https://sdo.edu.orb.ru/
COZEpPIKAIIUX JOTapH (MBI

69 lpeoGpasosanine Bripaxernii, 1 0 0 https://sdo.edu.orb.ru/
COZepIKAIIUX JIOTapH MBI

70 Jlorapudmirieckas pysicui, e€ ceoiicrsa 1 0 0 https://sdo.edu.orb.ru/
u rpapux

71 Jlorapudmirieckas pysicui, o€ ceoiicrsa 1 0 0 https://sdo.edu.orb.ru/
u rpadux

72 Henoabsopaine rpaciia pyniuin At 1 0 0 https://sdo.edu.orb.ru/

pelleHust ypaBHEHHH




73

74

75

Hcnons3oBanne rpaduxa GpyHkmmm ais
pelieHns: ypaBHEHHI

Jlorapudmudeckue ypaBHeHHs. OCHOBHBIE
METO/IBI PEIIeHHMS JTOTapH(PMUIECKHUX
YpaBHEHHI

Jlorapudmudeckue ypaBHeHHs. OCHOBHBIE
METO/IbI PELICHHMS JIOTapH(PMUIECKHX
YpaBHEHHI

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/

76

Jlorapudmudeckue ypaBHeHHs. OCHOBHBIC
METO/IbI PELICHHMS JIOrapH(hMUIECKHX
yYpaBHEHHH

https://sdo.edu.orb.ru/

7

PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUH
JOTrapu(pMHIECKUX ypaBHEHHI

https://sdo.edu.orb.ru/

78

PaBHOCHIIBHBIEC TIEPEXO/IbI B PEIICHUN
norapu()MUUECKUX YpaBHEHUN

https://sdo.edu.orb.ru/

79

KounrponbHas pabota: "Jlorapudgmuueckas
¢yuxuus. Jlorapudmuueckue ypaBHeHus"

https://sdo.edu.orb.ru/

80

CuHYC, KOCUHYC, TAHT€HC M KOTAaHICHC
YHCIIOBOTIO apryMeHTa

https://sdo.edu.orb.ru/

81

CuHYC, KOCHHYC, TAHT€HC M KOTAaHTCHC
YHCJIOBOTO apryMeHTa

https://sdo.edu.orb.ru/

82

83

84

ApKCHHYC, apKKOCHHYC ¥ apKTaHTCHC
YHCIJIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMeHTa
TpuroHoMeTpuveckas OKpYKHOCTb,
OIIpe/IeNICHUE TPUTOHOMETPUYECKUX
(YHKLHI YUCTIOBOTO apryMeHTa

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/

https://sdo.edu.orb.ru/




TpuroHoMerpuueckasi OKpYKHOCTb,

85 OTpeesieHHe TPUTOHOMETPUYUECKHUX 1 0 0 https://sdo.edu.orb.ru/
(byHKIMIT 9HCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHIECKHE (HOPMYJIBI 1 0 0 https://sdo.edu.orb.ru/

87 OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYJTBI 1 0 0 https://sdo.edu.orb.ru/

88 OCHOBHbIE TPUTOHOMETPHYECKHE (OPMYJIBI 1 0 0 https://sdo.edu.orb.ru/

89 OCHOBHBIE TPUTOHOMETPHYECKUE HOPMYJIbI 1 0 0 https://sdo.edu.orb.ru/

90 Hpeoﬁpa3ouBaHHe TPUTOHOMETPHYECKUX 1 0 0 httos://sdo.edu.orb.ru/
BBIPKCHHUIT

o1 Hp806pa3033aHI/Ie TPUTOHOMETPUYECKUX 1 0 0 httns://sdo.edu.orb. ru/
BBIPAKCHUH

92 Hpe06pa3ovBaHI/Ie TPUTOHOMETPUUYECKHX 1 0 0 httns://sdo.edu.orb. ru/
BBIPAKCHUH

93 Hp806pa3033aHI/Ie TPUTOHOMETPUYECKUX 1 0 0 https://sdo.edu.orb.ru/
BBIPAKCHUH

94 PereHne TpUrOHOMETPUYECKUX YPaBHEHHUIH 1 0 0 https://sdo.edu.orb.ru/

95 PereHne TpUrOHOMETPUYECKUX YPaBHEHUIMA 1 0 0 https://sdo.edu.orb.ru/

96 Pewienue TpUroHOMETpUYECKUX YPaBHEHUH 1 0 0 https://sdo.edu.orb.ru/

97 Perienue TpUroHOMETPUYECKUX YPaBHEHUM 1 0 0 https://sdo.edu.orb.ru/

98 PerieHue TpUroHOMETPUYECKUX YPaBHEHUH 1 0 0 https://sdo.edu.orb.ru/

99 PerieHue TpUroHOMETPUYECKUX YPABHEHUH 1 0 0 https://sdo.edu.orb.ru/

100 Perenne TpUroHOMETPUYECKUX YPaBHEHUIH 1 0 0 https://sdo.edu.orb.ru/
KourponbHas padora:

101 "TpUrOHOMETPUYECKUE BBIPAKCHUS K 1 1 0 https://sdo.edu.orb.ru/
TPUTOHOMETPUYECKHE ypaBHEHHUS"

102 ITocne0BaTenbHOCTH, COCOOBI 3aJaHus 1 0 0 httns://sdo.edu.orb. ru/

ociae0BaTeaIbHOCTEH. MeTo




MaTeMaTH4YeCKOM UHAYKIIUU

103

MOHOTOHHEIE ¥ OI'PaHUYCHHBIC
OCICI0BATCIIBHOCTH. I/ICTopI/IH aHajJn3a
0OECKOHEYHO MaJIbIX

https://sdo.edu.orb.ru/

104

ApudMerHyeckast Iporpeccust

https://sdo.edu.orb.ru/

105

T'eomeTpryeckas nporpeccHs

https://sdo.edu.orb.ru/

106

Beckoneuno yObIBaroL1as reoMeTpryecKas
nporpeccust

https://sdo.edu.orb.ru/

107

CymMa GecKOHEYHO yObIBaromei
reoMETPUYECKON MPOrpeccuu

https://sdo.edu.orb.ru/

108

JInHeWHbIH 1 3KCITOHEHITMATIBHBIN POCT.
Uucno e. Popmyrna CII0KHBIX TPOLIEHTOB

https://sdo.edu.orb.ru/

109

JIuHeWHbIH 1 3KCITOHEHITUATIBHBIN POCT.
Uucno e. Popmyra CII0KHBIX TPOIIEHTOB

https://sdo.edu.orb.ru/

110

Vcnonb30BaHue MPOrpeccHu sl PEIICHUS
PEaIBHBIX 33/1a4 IPUKIIATHOTO XapaKTepa

https://sdo.edu.orb.ru/

111

KontpoibHas paboTa:
"[TocnenoBaTenbHOCTH U ITporpeccuu’”

https://sdo.edu.orb.ru/

112

HenpepbiBHBIE GYHKINHE U UX CBOHCTBA

https://sdo.edu.orb.ru/

113

Touka pa3psiBa. ACHMITOTEI TpadUKOB
yHKIMiA

https://sdo.edu.orb.ru/

114

CaoiicTBa ()yHKIMH HENPEPHIBHBIX HA
oTpeske

https://sdo.edu.orb.ru/

115

CaolicTBa (yHKIMH HENPEPHIBHBIX HA
oTpe3ke

https://sdo.edu.orb.ru/

116

MerToa MHTEPBAIOB IS PELICHUS
HEpPaBEHCTB

https://sdo.edu.orb.ru/




117

Meron HUHTEPBAJIOB JIs PCLICHUST
HCPABCHCTB

https://sdo.edu.orb.ru/

118

Meton HWHTCPBAJIOB U PELICHUSA
HEPaBEHCTB

https://sdo.edu.orb.ru/

119

[IprMeHeHne CBOCTB HEMIPEPBIBHBIX
(yHKIMH U1 pereHust 3a1a4

https://sdo.edu.orb.ru/

120

ITpuMeHeHne CBOMCTB HEMPEPBIBHBIX
(byHKUMIA JUIs pereHns 3a1a4y

https://sdo.edu.orb.ru/

121

IlepBas u BTopast npou3BOHbIE HYHKIUH

https://sdo.edu.orb.ru/

122

Onpenenenne, reOMETPUIECKHH CMBICIT
MIPOU3BOAHOM

https://sdo.edu.orb.ru/

123

Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOM

https://sdo.edu.orb.ru/

124

VYpaBHeHHE KacaTebHOM K rpauKy
dyHKIHH

https://sdo.edu.orb.ru/

125

VYpaBHeHHE KacaTebHON K rpauKy
hyHKIHH

https://sdo.edu.orb.ru/

126

ITpou3BoIHBIEC 2IEMEHTAPHBIX (YHKIIMH

https://sdo.edu.orb.ru/

127

ITpou3BoIHBIE 2IEMEHTAPHBIX (YHKIMH

https://sdo.edu.orb.ru/

128

IIpou3BoHAs CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITIO3ULIUH (YHKIHI

https://sdo.edu.orb.ru/

129

IIpousBoaHas cymMbl, IPOU3BEICHUS,
Y4aCTHOI'O ¥ KOMIO3MLMHU QyHKuIMit

https://sdo.edu.orb.ru/

130

IIpousBoaHast CyMMBbI, IPOU3BEICHUS,
Y4aCTHOT'O U KOMIO3ULIUH (YHKIMI

https://sdo.edu.orb.ru/

131

KonrtponsHas padora: "[IponssoaHas”

https://sdo.edu.orb.ru/

132

TloBTOpenue, 06001ICHUE, CHCTEMATH3AIHS

https://sdo.edu.orb.ru/




3HaHui: "YpaBHeHus"

133 HOBTONpe'I;{PIC, 06061.'1;161-{1/16, cHUCTEeMaTU3ALIUS 1 0 hitos://sdo.edu.orb.ru/
3HaHUH: "OyHKINU

134 Hroroast KOHTpOJIbHAs paboTa https://sdo.edu.orb.ru/

135 HroroBast kOHTposIbHAS paboTa https://sdo.edu.orb.ru/
11

136 OBTOPGHI/IG, 0000111eHIE, CHCTEMATU3ALIHS 1 0 httos://sdo.edu.orb. U/
3HAaHUU nttps://sdo

BILEE KOJIMYECTBO YACOB IT
(0)11 OJ1 CTBO YACOB I10 136 10

[MPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

1.MopakoBuu. A.I'. Anrebpa u Hayaia MaTeMaTH4eckoro aHanu3sa. 10 kiacc:
y4eOHUK JIs yJaluxcsi 00111e00pa3oBaTeIbHBIX yupexkaAeHUH (0a30BbIi
ypOoBeHbH MpoduiIbHbIi ypoBeHb) / [A. I'. Mopakosuu u ap.]; mox pen. .A.T.
Mopakosuua - M: «KMHeEMO31Ha.

2.Mopakosuu. A.I'. u ap. AnreGpa u Havajna MaTeMaTU4ecKoro ananusa. 10
KJIACC: 3aJIaYHUK JUJISl ydaluxcsi o01ieoopa3oBaTesbHbIX yupexaenuil / [A. T

Mopakosuu u 1ip.|; noxa pen..A.I'. Mopakosuya - M.: MHeMo31Ha.

METOAUYECKUE MATEPUAJIbBI U1 YUYUTEJIA
Mopnakosuu. A.I'. Anrebpa u Hauana anammza. 10 —11 k1. Meroanueckoe

nocobue st yuurens. — M.: MHeMo3uHa.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
HUHTEPHET

Poccuiickas snextponnas mkona. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/

«lupexc. Yueonux» https://education.yandex.ru/home/

«AKmnace» .https://www.yaklass.ru/

doxchopahttps://foxford.ru/about

«Cupmyc. Onnaiiny . https://edu.sirius.online






