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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Asrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B IMpPOrpaMMe CpeaHEero oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0ydYaloNmuXcs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO Y4eOHOTrOo Kypca oOydarommecs OBIIAIEBalOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT cBOU
JOCTHKEHHS] B MAaTEeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalu3a 3aKiaJlbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JalTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTMUECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHMUeCKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCYKIaTh JIEAYKTUBHO, MCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3alnio, a0CTparupoBaHHWE M aHAIOTHIO, (HOPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuenus yueGHOro kypca «Aisredbpa M Hayalla MaTeMaTH4YECKOTO
aHaM3a» 00ydYaroIuecs IMONMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJENIEN pEallbHbIX CUTYyalHi,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHWH,  3HAaKOMSTCS C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIi Kypc 00anaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIMAIIOM,
KOTOPBI peanmu3yeTcsl Kak uepe3 Y4eOHbI Marepual, CIIOCOOCTBYIOIIUIA
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yIbTar.

B ocHOBe MeToanKu 00ydeHHs anredpe 1 HayajaaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN MPUHIUI 00YUYESHHS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MaTeMaTHUECKOT O aHATH3ay
BBIIETICHBl  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIaucieHus», «DyHKIMK U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hawama
MaTeMaTHYeCKOro aHanm3a», «MHOXecTBa © JIOTMKa». Bce OCHOBHBIE
COJEPKATENbHO-METOANYECKHE JHHUM H3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET



oOy4eHHs Ha YPOBHE CpeHET0 0011ero 00pa3oBaHus, €CTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMU U pasaenaMu. JJaHHbIM yaeOHbIi
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJBKY OOBEeIuHSET B cebe colepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX IAWCIMIUINH, TaKMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIN3, TEOPHS MHOXKECTB, MaTeMaTHYeCKas JIOTUKa u npyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJeBAIOT BCE OoJiee MIMPOKUM MAaTEeMAaTUYECKUM
anmapaToM, y HUX MOCJIEI0BAaTEIIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalWH, TPUMEHSATh 3HAHUS,
MOJlyYEHHBIC TPH W3YYCHHH YYeOHOTO Kypca, IJIS PEIICHHS CaMOCTOSATEIHHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpHO-MeTOIMYecKass JUHUS «YUKcia W BBIYHCICHUS) 3aBEpIIacT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsiercss (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4Ymcia, YMEHHE JeNaTh MPUKHUIKY, BBIMOIHITH MNPUOMIKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOy4arolnIMMCsi MHOKECTBAa HaTypalbHbIX, IEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPHUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M OIepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHW HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ pOJiH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MUpPa, HMIMPOKO HCIONB3YIOTCS 0000IIeHHEe U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBAa» peajn3yeTcs Ha TPOTSHKCHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIIOM
paznene IlporpamMMmbl TMpenycMOTPEHO pelIEHHE COOTBETCTBYIOMIMX 3afad. B
pesynbrare 0OydJarmuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
paloOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapametpsl. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHUH (DYHKIUI C TIOMOIIBIO MPOU3BOIHOM, MPU PEIICHUH MPUKIATHBIX
3a]a4 ¥ 3a7a9 Ha HaXOXKJIEHUE HanOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIIUH.



JlanHast comepkaTeNbHAas JIUHUS BKJIIOYAET B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIlMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKKe BBIPAXKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yudeHuio anreOpandeckoro
MaTepHaia IpOUCXOIUT ajdbHEeNIIee pa3BUTHE AITOPUTMHUUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JACAYKTHUBHBIX PaCCyKICHUM,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3hPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOXKHOCTH KakK A3bIKa HAYKHU.

ConepxkatenbHo-MeToanueckass JuHuA «DyHKMU U rpaduku» TECHO
neperyieTaeTcss ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUYECKUX (HYHKIIUIA, UX CBOMCTB
U rpadukoB, UCIONIb30BaHUE GQYHKIMN NJIs1 PEIICHUs 3aa4d U3 APYruX y4eOHBIX
MPEAMETOB U PEaTbHOMN KU3HU TECHO CBSA3AHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWl M HepaBeHCTB. Ilpu »ToM OoOJblIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BhIpaKaTh (HOpPMyJIaMU 3aBHCHUMOCTU MEXKITY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJYyYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuain 3Toil copepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOIIMX BBIPAYKATh 3aBUCUMOCTU MEXIAY BETUYMHAMHU B PA3TUIHOM
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHATIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYTr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYITHBIX OOYYarolmuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYECHUS, BBIYUCIATH IUIOMAAU (GUTyp U OOBEMBI TeJ, HAXOJUTh CKOPOCTU U
yCKOpeHusi TporieccoB. JlaHHasi cojep)kaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIeJIeH pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COUAIBHO-
SKOHOMHYECKHUX, 3a]ayaX. 3JHAKOMCTBO C OCHOBAMHM MAaT€MaTH4YE€CKOrOo aHaIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTEeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronuecs y3HatT O BBITIAFOIIAXCS
pe3yJiibTartax, MOJIyYEHHBIX B XOJ€ Pa3BUTHUSI MATEMATHKU KaK HAyKd, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIONMIMA BCE Pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruMm BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
oOy4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHHUS HA OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, WCCIEAOBAHMS O3TUX MOJENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPHpPETAIMH TMOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/IeioB MPOTPaMMBI, ITOCKOJBKY BECh MaTepra
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCS JUIA pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJIIOMATEIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpTaHU3yeTCs B MPOIIECCE U3YUCHUS BCEX TEM y4eOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOro Kypca «Anrebpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCIICHUS

PanmonaneHple umncia. OOBIKHOBEHHBIE U JECATHYHBIE JIPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeHneHue npodeil U MPOLEHTOB IS
pelIeHus IPUKIAJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiell 3HAHUU U PEANIbHOU KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu € JCWCTBUTENBHBIMUA  4YuciaaMd.  Mopyiib
JNEHCTBUTENBHOTO Yncia U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCIECHUS, ITpaBUIia
OKpYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hbrotona. Hcenmonbe3oBanue
NOAXOASIIEH (OPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN JJIs PEIICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeJCTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOKCTBA.

CreneHp C palMOHAIBHBIM II0KA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. J[lecaTuuHble W HaTypaibHbIC
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-ClencTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM NepeMeHHOW. JleneHue MHOrousjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 1iesibiMu KO3 puireHTaMu.
Teopema Buera.

[TpeoOpa3oBanus YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHansHbie ypaBHEHUSI. OcHOBHBIE METO/]1bI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[TpeoOpa3zoBanue BbIpaXEHH, COEPIKALIUX JTOTapU(PMBbI.

Jlorapudmuueckue YPaBHEHHUS. OCHOBHBIE METO/IbI peLICHMS
Jorapu(pMUUECKUX YPaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPpUYECKUX YPaBHEHUM.



Pemienne cuctemM JIMHEWHBIX YpaBHEHHMW. Marpuna CHUCTEMBbI JMHEWHBIX
ypaBHeHU. OnpenenuTens MaTPUILb 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs M1 PEUICHUS CUCTEMBbI
JVUHEWHBIX ypaBHEHMI. PelieHne NpHUKIagHBIX 3aJa4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUN. VcciaenoBanrne MOCTPOCHHOM MOJENN C MTOMOIIBI0 MATPHIL
Y OIIPENCIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aj1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAyKU U peaibHOU KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0O0paTHble (YHKIMH.
Komno3zummss Qynkuuii. I'papuk  QyHKmu. DineMeHTapHble NpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe QyHKUuU. [lepuognueckue
¢bynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBajpaTuyHasi U APOOHO-TMHEHHAas (PYHKIMU. DJIeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPapUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs n-0i CTENEHU KaK (yHKIMK OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHA, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUEe TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpoOIEccaXx M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajmsa

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHall3a Kak aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpruUecKas Mnporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH IreOMETPpUYECKON
IIPOrpecCchui. JINHEVHBIN U 3KCIIOHEHIMAIBHBIN pOoCcT. Yncio e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccUM Uil PELIEHUs pealbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.



HenpepbiBHbIE (yHKIHMH W HX CBoMcTBa. ToukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaay.

ITepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHrue, reOMeTpUUECKui U
busznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢yHknuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, Ollepald HaJ MHOXKECTBAMM M HX CBOWCTBA. Jluarpammel
Ounnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUECKOro OOBEKTa, CIIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie n nensie yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1ist pereHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavueckas M TpUTOHOMETpUYeckas (OpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TMOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbI pPELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHUM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMATUYECKUX
3aJ1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00J1acTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpapukoB (yHKUMH I HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUM 3a7ady M3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero ¥ HAMMEHbIIEr0 3HAYEHUI HEMPEPbIBHON
(yHKLIHH Ha OTPE3KE.

[IppumMeHeHne NpOU3BOJHON ISl HAXOXKICHUS HAWIyYIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus epBOOOpPa3HbIX.

HNuTterpain. ['eoMeTpruueckuil CMbICI MHTETpAIA. Berunciaenne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHrne uMHTErpaja s HAXOXKICHUS IUIOIIA[eH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHIuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOIIBI0  auddepeHInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO O0IIECTBA, MPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLECIYP
IpakJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCKI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSTEIbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs ACTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJI€HUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nvyecKoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryJsipHas (U3UYecKask aKTUBHOCThH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOEeCCHOHAIBHOM  JNESATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON M COIMAIbHON
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUSL IUBUJIN3AIMH, OBJIAJICHUE SI3bIKOM MAaTEMATHKUA U MAaTEeMaTUYECKOU
KYJIbTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3oBble 1oruyeckue AecTBU:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXJy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHUE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSX, MpEJaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPXKIACHUI
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPIyMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS 1 BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB PEILIECHUs, BEIOMpPATh HanboJiee MOIXOAIIUN C YYETOM CAMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBATH THUIOTE3Y, ApryMEHTUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyJIMpOBaTh OOOOIIEHMSI U BBIBOJBI 10 pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IMOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSIX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUOB U (HOpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS TIO XOJIy pEUIEeHUs 3aJauyu,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJIe¢ 00CYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYLIECTBY OOCY>KIAeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me M CXOACTBO MO3UILMN, B KOPPEKTHOU (opme
(bopMyIUpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISTh ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUpATh CIIOCOO pelIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENHbHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEUICHUH 3a]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHHBATh COOTBETCTBHE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUS WIN HEJOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThI, pacHpenesTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CY X AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoOBBIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIIIOJIHATH CBOIO YacTh pabOThI 1 KOOPIMHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIAJA
B O0mMIi TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM YyYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEAMETHBIC PE3YJbTAaThl IO OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEPUPOBATH MOHATUSMH: pPaAlMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPANHOHATBFHOE YHCIO0, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BEIYNCICHUM;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOU
CTEIICHH;

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCHa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIIOBOIO
apryMeHTA.

YpaBHeHMS U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jM4HbIE METOAbl PEIICHHS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOT'OYJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera s
peleHns 3a1ay;

cBOOO/ZIHO ONEpUPOBATh TOHATHUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYCHHS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
WCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATpUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSIMH [JIsi TNpeoOpa3oBaHMS
BBIPAKECHUN;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIIHBIM [10KAa3aTelIeM;

UCI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMNEpPUPOBATH MOHATHUAMU: HpPpAIOHATbHBIC, MOKAa3aTelIbHbIE U
JorapuMuyUecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/ayd, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHO3UIMUSA (QyHKUMHA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIPeo0pa3oBaHus rpauKoB PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUoInYecKue (PYHKIIMU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajlbHBIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YyHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CTENeHW KaK (PYHKIMM OOpaTHOM CTEneHu ¢
HaTypaJIbHBIM I0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIUH, BBITIOJIHATE 3JIEMEHTAPHOE UCCIIEA0BaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCIENOBAaHUSI MPOIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUUECKas POTrPECCHs], TUHEUHBIN 1
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad IPUKIAJHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMHU: MOCIETOBATEIILHOCTD, CIIOCOOBI 3a/1aHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiW3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIIATH MPOU3BOIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (hYyHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOMIHO  OMEpHpPOBaTh  TMOHATHUSMHU: MHOXECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 3a]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHpPOBaATh TMOHATUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kjacce oO0y4aromuics TOJYYHUT CIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayalia MaTEMaTHUECKOTO aHaTN3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HATYPAIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYPaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJBIX YHCEl,
HOJ/l m HOK HaTypasJbHBIX 4uCen M1 PEUIEHUs 3a4ad, MPUMEHSTh alrOpPUTM
EBxnuna;

CBOOOZIHO OMEpUpOBATh MOHATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

cBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (hOpMeE, BBIMOIHATh apUPMETHUECKUE ONEepalui ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYUIECTBJISITh OTOOpP KOpPHEH TpU pElIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYINbI  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEILICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palMOHAJIBHEIE, UppaLOHAIbHBIE, IIOKa3aTelIbHBIE,
jgorapupMuyecKue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U apaMeTphl;

NPUMEHSATH TpadUuecKre METOAbI JAJI PEIICHHUs YPABHEHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBATh pealibHble CUTyallMd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA W HMX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH MOJYUECHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpaUKH KOMHO3UIMH (YHKIUH C TMOMOILBIO 3JIEMEHTapHOTrO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IJIOCKOCTH;

CBOOOJHO  OMEpUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHUX
(yHxmii;

OpUMEHATh (QYHKUMK JJIS MOJEIUMPOBAHUS M UCCIENOBAHUS peajbHBIX
MPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaUOOJbIIEe U HAMMEHBIIEE 3HAUCHHs (DYHKIIMM HETPEPbIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOM3BOJHYIO JUISl HAXOXKJICHHUS HAWIY4llEro peleHus B
IPUKJIAJIHBIX, B TOM YUCJIE COLMATbHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U yCKOPEHHS MpoIliecca, 3aJaHHOro (hOpMyII0i Win rpaduKkoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpall, HAXOJUTh NEpBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COIHAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJcTBaMi MaTeMaTHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3jaesioB U TeM DJIeKTpPOHHbIe (LM (PpOBbIE)
KonTpoabHbie
n/n NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThI
MHOXECTBO I€CTBUTEIIbHBIX YHCEIL.
MHorounensl. PaninoHanbHble ypaBHEHHS U 24 |
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
YpaBHEHUI
) Oynkuun ¥ rpapuku. CreneHHas GyHKIUS C 12 |
LIEJIBIM [TOKa3aTeIeM
3 Apudmernueckuii KOpeHb N-0i CTEICHH. 15 |
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIHUS. 18 |
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpuyeckue BoIpaXXeHUs U 2 |
YpaBHEHHUS
7 ITocnenoBaTeaIbHOCTH U IPOrPECCUU 10 1
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
n/n NPOrpamMmbl Bcero Konrpoapurre o0pa3oBaTe/ibHbIE PECYPChI
padoThI
I/ICCJ'IGI[OBaHI:Ie (GYHKIHHI ¢ TOMOIIBIO 2 1
MIPOU3BOTHOM
2 [TepBooOpaznas u uHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 |
TpuronomeTpuueckre HEpaBeHCTBA
4 UppanmonanbHelie, mokazaTeabHbIC U 24 |
norapu(MHYECKUE HEPABEHCTBA
KomrnekcHeie uncna 10 1
HarypanbHble u niensie yucna 10 1
Cucremsl paluoOHAIBHBIX, HPPAITMOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATH3 IS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

MHO}KCCTBO, OoI€panru HaJ MHOXKECTBaAMU

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

JaTa nzyyenus

! 1 UX CBOMCTBa !

2 Huarpammsl Ditniepa-Benna 1

3 [IprMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Parnnonanshele unciaa. OOBIKHOBEHHEIC U

4 JIECATUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOJUYECKHUE TPOOH
Panmonansabie ynciaa. OOBIKHOBEHHEBIC U

5 JeCATUYHBIE IPOOU, TIPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE TPOOH

6 [Ipumenenue npobeit U MPOLEHTOB JIst |
penieHus MPUKIAIHBIX 33124

7 [Tpumenenue apobeli U MPOIECHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4

2 JleicTBuTenbHBIC YKcia. PaimonanbHbIC U |
MppALIMOHATIbHBIE YHCIIa

9 ApudmeTnueckue onepauu c I
JIEMCTBUTEIIbHBIMH YK CIaMH

10 Mopynb JeHCTBUTEIBLHOTO YUCIIA U €r0 |

CBOMCTBA




11

12

13

[TpuOnkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYIJICHHS, IPUKHAIKA U OLICHKA
pe3yJibTaTa BEIYMCIIEHUM

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCHICHUSA LCIIBIX U

JIpOOHO-PALMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOTOWJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy
MHOTro4JIeHBI C HEeTBIMU
koadunmentamu. Teopema Buera

Pemenne cucrem TMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPaBHEHU.
Omnpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpumMeHeHne onpenenuTens s PeLeHs
CHUCTEMBI JINHEWHBIX YPaBHEHUI




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

24

KonTtponsnas pabora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CrcTeMsl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CITOCOOBI 3a1aHUs (QYHKITUH.
B3aumHO 0OpaTHBIC QYHKITUH.
Komrmozumus ¢pyHKIui

I'paduk Pynkuuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKINN
OO6nacth ornpeaesieHus] 1 MHOYKECTBO

3HaueHud ¢pyHkuu. Hynu dyHkimm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UETHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HauMeHbIlIee 3HaYCHHE
(GYHKIIMM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTH4Has U JPOOHO-
AuHenHas QyHKIuH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPUKOB ITHX (PYHKLIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TPaPUKOB ITUX PYHKITUN




CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

33 Herorona

34 Crenens ¢ 1esbIM NTOKa3areneM. buaom
HeroTona
Crenennasi GyHKIUS C HATYpAJIbHBIM U

35 LeNIbIM ToKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KonTtponpnast padora: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpapux”

7 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

33 Apudmerndecknii KOpeHb HaTypaTbHOU
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEeHU U KOPHU

40 [TpeoOpa3oBaHuUs YNCIOBBIX BHIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

A1 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHH,
CoJIepKaliX CTENEeHU U KOPHU
HppanmonaneHble ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PELICHUS UPPALMOHAIBHBIX
ypaBHEHUU
Wppanunonanbubie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
YpaBHEHUNU
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS] UpPALlMOHAIBHBIX

YpaBHEHUU




PaBHOCHIBEHEIC MNEPEX0bl B pCIICHUHA

s UPPALMOHATIbHBIX YPaBHEHUM

46 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
MPPaLMOHAIIBHBIX YPaBHECHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPaBHEHUM

43 PaBHOCWIIBHBIE NTEPEXOBI B PELICHUH
UPpaLMOHATIbHBIX YPaBHEHUM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEHCHH

49 KaK (YHKIIMH OOpaTHOM CTETNICHH C
HaTypaJIbHBIM I10Ka3aTelIEM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIEM
KonTponbHas pabora: "CBoiicTa u

51 rpaduk KOpHS N-0¥ CTENEHU.
Wppannonanbubie ypaBHeHUS"

50 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIMA, €€ cBOIicTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKINN AJIs

pellIeHUs] ypaBHEHUI




Hcnonws3oBanue rpaduka QyHKIUN A5

57 . 1
pelIeHus ypaBHEHUN
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
ypaBHEHUU
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/Ibl PEIICHUS TOKA3aTEeIbHBIX 1
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

y

60 METO/Ibl PEIIEHUS TOKA3aTeIbHbIX 1
YpaBHEHUU

61 KoHntpoinbhas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm yucna. CoiicTBa iorapugpma 1

64 Jlorapudwm yucna. CoiicTBa norapudpma 1

65 €CATUYHBIC U HATYpaJIbHBIC TOTapU(MBI 1

y

66 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BhIpaKeHUH, )
coJiepKaniux JorapudmMbl

68 [TpeoOpa3oBaHue BBIPAXKEHUH, ]
COJIepXKaIIuX JorapudMpl

69 [IpeoOpazoBanue BBIpaXKEHUIH, ]
COJIeprKaIIHX JorapudMbI

70 Jlorapudmuueckas pyHKuUs, €€ CBONCTBA 1
U rpaduk

7 Jlorapudmuueckas pyHKus, €€ CBOHCTBA |

u rpaduk




Hcnonws3oBanue rpaduka QyHKIUN A5

72
pellIeHusl ypaBHEHUI
Hcnonb3oBanue rpaduka GyHKIMN A5
73
pelIeHusl ypaBHEHUM
Jlorapugmuueckue ypaBueHusi. OCHOBHBIC
74 METO/BI peIIeHUs JTorapu(HMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIC
75 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
76 METO/bI peleHus JJorapu(PMUIECKUX
YpaBHEHUU
77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX YpaBHEHUI
73 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
Jorapu(pMUUECKUX YpaBHEHHM
79 Konrtponbnas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckne ypaBHeHuUs"
20 CuHyC, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCJIOBOT'O apryMeHTa
21 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa
%) ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC

YHUCJIOBOTO apTyMCHTA




Tpuronomerpuyeckasi OKpyKHOCTb,

84 OIpEIeIEHUE TPUTOHOMETPUUECKUX
(YHKINI YUCIOBOTO apryMEHTa
Tpuronomerpruyeckas OKpy>KHOCTBb,

85 OIpeCIIEHNE TPUTOHOMETPUYECKHUX
(YHKLHI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
dbopMyibI

g7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybr

28 OCHOBHBIE TPUTOHOMETPUYECKUE
dbopMyibI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
dbopMyibI

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

9 [Ipeo6pa3oBaHue TPUrOHOMETPUUECKUX
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPKECHUI

94 Pemenune TpuroHoMeTpuuecKux
YpaBHEHUNU

95 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

96 Pemrenne TpuroHOMeTpUYECKUX

ypaBHEHUU




Pemennie TpUroHOMeTpHUUECKUX

97 .
yYpaBHEHUI

08 Pemenne TpuroHoMeTpHUYECKUX
ypaBHEHUU

99 Pewenne TpuroHOMeTpU4YECKUX
YpaBHEHUU

100 Pemenne TpuroHoMeTpUYECKUX
YpaBHEHUU
KonTponbnas pabora:

101 "TpUroHOMETpUYECKUE BhIpAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUS"
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 nociueaoBarenbHocTel. MeTton
MaTeMaTU4eCKOW UHIYKLIHH
MOHOTOHHBIE Y OTpaHUYEHHBIE

103 MocJieIoBaTeIbHOCTH. VicTopus ananuza
OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroliast reoMeTpuyecKas
nporpeccust

107 Cymma 6eckoHeuHO yObIBaroIei
TEOMETPUUECKOIN MPOTrPeECCUH

108 JIMHENHBIN ¥ SKCIOHEHIMAIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U YKCIOHEHIMAIIBHBIN POCT.

Yucno e. DopMyra CIOKHBIX MPOLEHTOB




Hcnons3oBanne IIporpecCuun JJisd pe€uiCHus

1o peanbpHBIX 3a/1a4 IPUKIIAAHOIO XapaKkTepa

11 KonrpomnbHas pabora:
"[TocnenoBarebHOCTH U TIporpeccun’

112 HenpeprsiBHbIC QYHKINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CBoiicTBa (h)yHKIHIA HETIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (h)yHKIHIA HEIPEPHIBHBIX HA
OTpE3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

17 Meroa MHTEPBAJIOB JUIsl pEILEHUS
HEPaBEHCTB

118 Meroa MHTEPBAJIOB JUIS pEeIIECHUS
HEPaBEHCTB

119 ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(byHKUMI 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 115 pereHust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PyHKINU

122 Omnpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOAHOM

123 Onpenenenne, GU3NIECKUA CMBICT
MIPOU3BOAHOMN

124 VYpaBHeHHe KacaTelbHON K TpapuKy

byHKIIUN




125 VYpaBHeHue KacaTelbHOU K rpaduKy 1
byHKIIUN
126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIIUN 1
128 [TpousBoaHast CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIUH
129 [IpousBoiHas cyMMBbI, MPOU3BEACHMUS, !
YaCTHOTO ¥ KOMITO3HIINU (HyHKITUH
130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, !
YaCTHOTO ¥ KOMITO3HIINU (DYyHKITUH
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, 06001ICHNE, !
cucTemarusauus 3HaHui: "YpaBHeHus"
133 [ToBTOpEHHE, 0000IICHUE, 1
cucreMaru3anus 3HaHui: "OyHkunn"
134 Wrorosas koHTposibHasA paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 [ToBTOpEeHwUe, O606I.L[€HI:IG, 1
CUCTEeMAaTH3aIHsl 3HAHHUHA
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

Mara usydyenus

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne MpoU3BOJHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

IIpruMmeHeHne nponu3BOIHON K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb U KCTPEMYMBI
[IprMeHeHne npon3BOIHOM K
UCCIIeIOBaHMIO (PYHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOOoJIbIIEero

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GYHKIIUM Ha OTpe3Ke




10

Haxoxnenne HanboIbIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
(GyHKIMU Ha OTpe3Ke

HaxosxaeHne HanOobIIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIIMH Ha OTpe3Ke

Haxoxneaue HauboIbIIEr0 U

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(bYHKIIUM Ha OTpe3Ke

11

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

12

13

14

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIUM Ha OTpe3Ke

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUs HAaWIY4llIero pelIeHUs B
MPUKJIAJIHBIX 3aa49axX

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUs HAaWJIY4IlIero pelIeHUs B
MPUKJIAJHBIX 3a1a4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPECHUS
mpoliecca, 3aIaHHoro GopMyYIIOi UITn
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3aJaHHoro GopMyJIoil nim
rpadpukom

17 Kommozurust ¢hyHKmii

18 Komnosunus ¢pyHkuumit

19 Kommozurust ¢hyHKmii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

’1 ['eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJI0CKOCTH

” KonTtponwsHas pabdora: "MccnenoBanue
GYHKIUI ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHbBIX

24 ¢ynkuuit. [IpaBuna HaxoXAeHUSA
epBOOOPA3HBIX
[TepBoOOpazHbIe IIeMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxoXAeHUSA
epBOOOPA3HBIX

26 Huterpai. I'eoMmeTpuyeckuii CMbICT
MHTETpasa

7 Brraucnenue onpenenéHHoOro HHTerpana
no popmysne HoroTona-Jlelt6Hua

)3 Brruncnenue onpenenéHHOro HHTerpana
o popmyne HeroTona-JleliOHuMIIa

29 [IprMeHeHne uHTerpaia 1 HaX0XKACHUS

IO e TIIOCKUX PUTYp




HpI/IMeHeHI/IC HHTErpaia ajd HaXOXICHUA

30 <
00BEMOB reOMETPUUECKHUX TEI

31 [Tpumepsl pemennii nuddepeHITuaTbHbIX
ypaBHEHUU

1 [Ipumeps! pemenuii tuddepeHnanTbHBIX
YpaBHEHUI
MaremaTtnueckoe MOJeIUPOBaHHE

33 peaIbHBIX MPOIIECCOB C MOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

34 KoHntpoinbnas padota: "[lepBoobpazHas u
uHrerpan"

35 Tpuronomerpudeckue GyHKINU, HX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKINU, UX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

18 Tpuronomerpudeckne QyHKINU, HX
CBOICcTBa U rpaduKu

39 Tpuronomerpudeckue GyHKINU, UX
CBOICcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHIX

40 YPaBHEHUH C TIOMOILBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C TOMOIBIO

TpHFOHOMCTpH‘lCCKOfI OKPY’KHOCTHU




OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

m Pewienne TpuroHOMeTpU4ECKUX
HEPABEHCTB

45 Pemenue TpuronomMeTpuueckux
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

47 Pemenne TpuroHOMeTprU4YECKNUX
HEPABEHCTB
KonTponbhnas pabora: "I'padpuxu

48 TPUTOHOMETPUUECKUX (PYHKITHH.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OcCHOBHBIE METO/BI PELLICHUS
MIOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLICHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS
MI0KAa3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELIEHUS

J'IOl"apI/I(bMI/ILICCKI/IX HCEPAaBCHCTB




54

55

OCHOBHBIC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METOBI PEILICHUS
UPPALMOHAJIBLHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLIEHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
OcHOBHBIE METO/BI PELLICHUS
UppalMOHAIbHBIX HEPABEHCTB
I'paduueckue MeTObI peLIeHus
VPPaLMOHATIBHBIX YPaBHEHUM

62

63

64

I'padmuueckue metoas! pemeHus
HMppalOHAIIbHBIX YPABHEHHI
['padmyeckue METOIBI pelIeHHs
II0Ka3aTeJIbHbIX YPAaBHEHUI
I'padmuueckue metozs! peneHus
[0Ka3aTeJIbHbIX HEPABEHCTB

65

66

67

['padmyeckue METOABI pelICHUS
Jorapu(pMUUECKUX YpaBHEHHM
I'paduueckue MeTo bl pereHus
JorapupMHUUECKUX HEPABEHCTB
['padmyeckue METOABI peLIeHHs
JorapupMHUUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLIeHHS
NOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpaBHEHUU

['padmyeckue METOABI peLICHHS
MOKAa3aTeIbHBIX U JOrapu(HMUUECKUX
ypaBHEHUU

I'paduueckue MeTO Bl pemeHUs
MOKA3aTeNbHBIX U JOrapu(GMUUECKUX
HEPABEHCTB

71

I'paduueckue metozs! pemieHus
MOKa3aTeIbHBIX U JIOTAPU(HMUIECKUX
HEPaBEHCTB

72

73

74

KonTtponsHas pabora:
"UppaunoHaibHble, IOKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"
KommnnekcHble uncna. Anrebpandeckas u

TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMILIEKCHOTO YHCIIa

KommiekcHbie yncia. AnreraI/IquKa;I n

TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHMCIIa

75

ApudmeTnueckue onepauu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

ApudmeTrnueckue onepauu c
KOMIIJIEKCHBIMHU YU CJIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOp,[[HHB.THOﬁ IJIOCKOCTH




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha

8 KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii crenexu
13 KOMIUIEKCHOTO YHCIia
IIpuMeHeHne KOMIUIEKCHBIX YHCEIT JIst

81 pemeHus pU3MIECKUX U TEOMETPUIECKUX
3a/1a4

2 KoHnTtpoinbHas padora: "KomMruiekcHbie
yucna"

83 HarypanbHble u nensle yucna

84 Harypasbnblie u nensie yucna

85 [IpuMeHeHnne npru3HaKOB ACIUMOCTH
LEJbIX YHCel

26 [IpuMeHeHne nNprU3HAKOB ACIUMOCTH
HEJTBIX YHCeT

g7 [IpuMeHeHre NpU3HAKOB ACIUMOCTH
nenbix yncen: HOJ[ u HOK

28 [IpuMeHeHne nprU3HAKOB ACITUMOCTH
nensix yrcen: HOJl u HOK

%9 [IpumMeHeHne MPU3HAKOB ACITUMOCTH
[EJIBIX YHCEII: OCTATKU 110 MOIYITIO

90 [IpuMeHeHne npu3HaKoB ACIUMOCTH
LEJbIX YHCEII: OCTATKU 110 MOJIYJIIO
[IpumMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJbIX YHCell: alropuT™ EBKiuaa aist

peHICHUS 3a1a4 B HEJIbIX YUCIIaX




92

93

Kontponbnas pabdota: "Teopust menbix
yucen"

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEM pallMOHAIbHBIX
YpaBHEHUU

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIIHOCTEM MppaLMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX
YpaBHEHUU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHbIX
YpaBHEHUU

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jlorapu(pMHUUECKUX
ypaBHEHUU

100

101

OcHOBHEBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jlorapu(pMUUECKUX
ypaBHEHUU

[IpumeHeHne cUCTEM K PELIEHUIO
MaTeMaTUUYECKUX 3a7ad U 3a7a4 u3




102

103

104

105

pa3INyYHbIX 00JacTel HayKu U pealbHON
YKU3HHU, UHTEPIIPETAIUS TTOJTYYSeHHBIX
pE3yJIbTaTOB

[IpriMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3nyYHbIX 00JacTel HayKu U pealbHON
JKU3HHU, UHTEPIIPETAIUS TOJTyYSeHHBIX
pe3ynbTaToB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3INyYHbIX 00JacTel HAyKH U peaslbHOM
YKU3HHU, MHTEPIIPETAIUS TTOJTYYSHHBIX
pe3ybTaToB

Kontponbnas pabota: "CucreMsl
palMOHAIBHBIX, HPPAIMOHAIBHBIX
MOKAa3aTeNbHBIX U JOTapu(HMUUECKUX
ypaBHEHUI"

PanmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonanbHbie HEpaBEHCTBA C
rapaMeTpamMmu

107

108

PanuonanbHbBIE CUCTEMBI C napameTpamMu

HppanuroHanbHbIE YpaBHEHHS,
HEPaBEHCTBA C lTapaMeTpamMu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu




111

112

IToxasaTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C [TapaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpu4ecKue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

120

TpUroHoMeTpUYECKUE CUCTEMBI C
napameTpamu

[TocTpoeHue u ncciaenoBaHUE
MaTEeMaTHYECKUX MOJICIICH peaTbHbIX
CUTyaluil C MIOMOUIBIO YPaBHEHUN C
napameTpamMu

[Toctpoenue u uccienoBanme
MaTEMaTHYECKUX MOJENIEN PEATIbHBIX
CUTyalluli C IIOMOILBIO CUCTEM YPaBHEHUM
C MmapaMeTpaMu

[Toctpoenue u uccienoBanme
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTyallUli C IOMOILBIO CUCTEM YPaBHEHUM
C ImapaMeTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

[ToBTOpenwme, 0600IIEHNE,
cucTemarusanus 3HaHui: "YpapHenus"




122

123

[ToBTOpEHME, 0600IICHUE,
cucTemarusanus 3HaHui: "YpaBHeHus"
[ToBTOpeHme, 0600IICHNE,

cHucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpeHnue, 06001ICHNE,
cucremarusanus 3HaHuil: "HepaBeHncraa'

'

125

126

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuil: "HepaBencraa'
[ToBTOpEHHE, 0000IICHUE,
cucremaTusanus 3Hanuii: "HepaBencrna'

'

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuii: "[IponsBogHas
U e€ npuMeHeHue"

128

129

130

131

[ToBTOpenue, o6odIICHNE,
cucremarusanus 3HaHuil: "[IponsBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHuit: "[IponsBoaHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEeHNE,
cuctemaruzanus 3HaHuii: "UHTEerpan u
€ro npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucreMarusanus 3HaHui: "OyHkunn"

132

[ToBTOpenwme, 0600IIEHNE,
cucremMarusanus 3HaHui: "OyHkuun"




[ToBTOpEHME, 0600IICHUE,

133 cucreMaruzanus 3HaHui: "OyHkuun" I
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas koHTpoJbHASA paboTa 1 1
136 [ToBTOpEHHE, 0606H16HI:I€, |
CUCTeMaTH3alusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MatemaTrka. AnreOpa 1 Hayajia MaTeMaTUYECKOro aHnanu3a, 10 kiacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; nox penaxkuueit
[Tomonbckoro B.E., O61iecTBO ¢ orpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO
«M3marensctBo «IIpocBemenue»

* Marematuka. Anredpa 1 Hayajga MaTeMaTHYECKOro aHaiusa, 11 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonskos B.M.; nox penakuueit
[Togonbckoro B.E., O01mecTBO ¢ orpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckmii ieaTp « BEHTAHA-I'PA®y»; AkiinonepHoe 0011IeCTBO

«M3parensctBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
byuko, E. B.

Martemaruka : anreOpa 1 Hadajla MaTeMaTUYECKOTO aHAU3a.
VYrnyOnénusiit yposens : 10 kiacc : Mmeroanueckoe nocooue /
E. B. byuko, A. I'. Mep3isik, B. b. [Tonouckuii, M. C. SAkup.
byuko, E. B.

MaremMatuka : ajiredpa 1 HayaJla MaTeMaTUYeCKOro aHalu3a.

Yrnyonéuusiii ypoBeHs : 11 kiacc : MeTogudeckoe rmocooue /



E. B. byuko, A. I'. Mep3isik, B. b. [Tononckuit, M. C. SAxup. — M. :

Bentana-I"pad, 2020. — 143 c. : min. — (Poccuiickuii yaeOHUK)

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET
https://educont.ru/

http://school-collection.edu.ru/
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