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HOACHUTEJBHASA 3AIIMCKA

VYuebHblli Kypc «Anrebpa U Hayaja MaTeMaTHYECKOTO aHAIM3a» SBISETCA
OJIHUM U3 Haubosee 3HAYMMBIX B IMpOrpamMMe CpelHero o0Iero oOpa3zoBaHUs,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYroil CTOPOHBI, popMHUpYyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE 00yJarouuxcsi Ha ypOBHE, HEOOXOAMMOM
JUTsl OCBOEHUSI MH(OPMATUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYTHUX
IUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydwaroliuecs OBJaJeBaloOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (OpMyIupyeT CBOH
JOCTHKEHHS B MaTeMaTU4eckon hopme.

VYuebHblli Kypc anreOpbl M HadaJl MAaTEeMAaTHUYECKOTO aHAIM3a 3aKja/IbIBacT
OCHOBY JUI1 YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (U3UKU, XUMHH, OHOJIOTHH,
MMOHUMAaHUSI OCHOBHBIX TE€HACHIIMM Pa3BUTHS S3KOHOMHUKH U OOLIECTBEHHOMW JKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TE€XHOJIOTUAX, YBEPEHHO HCIIOJIb30BaTh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYECKOTO aHaliu3a pa3BUBACT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBaTh
YTBEPKIACHHUS C IMOMOLIBIO MHAYKLUMU M PACCyKIaTh IEIYKTHUBHO, UCIOJIb30BAThH
00001IeHNe W KOHKPETU3allMlo, abCTparupoBaHME M aHANOTHio, (HopMHUpYeT
KPEAaTUBHOE U KPUTUYECKOE MBILIJICHHUE.

B xone m3yuenus yueOHOro kypca «Anredpa m Hayansa MaTeMaTUYECKOTO
aHain3a» 0O0ydYarolIuecs MOJy4YaloT HOBBIM OMBIT PEHICHHUS MPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO MTOCTPOCHHUSI MATEMATHYECKUX MOJEJEH pPEeallbHbIX CUTYallWi,
MHTEPIPETAllMM  TOJYYEHHBIX  PEIEHUH, 3HAKOMATCS €  NPUMEpPaMH
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VYuebHblli Kypc 00JIaJa€T 3HAYUTEIBHBIM BOCHHUTATEIIBHBIM TOTEHITUATIOM,
KOTOPBIM peanu3yercd Kak 4Yepe3 Y4YeOHbId Marepuan, CrnocoOCTBYIOIIUN
(bOpMHpPOBAaHMIO HAYYHOIO MHPOBO33PEHMs, TaK M depe3 crneuuduky ydeOHOM
NEATEeIbHOCTH, TpeOyrolied MpOAOIKUTEIbHOM  KOHIICHTpAIllMd  BHUMAaHUS,
CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 34 IIOJyYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku oOydeHHsl aiaredpe W HayajlaM MaTeMaTHYeCKOro
aHaIN3a JeKUT JeATEeIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpyktype ydeOHOro kypca «Anrebpa M Hayajla MaTeMaTUYECKOTO
AHAJIN32» BBIAEJIEHBI CIEAYIOIME COAEPKATEIbHO-METOANYECKHE TUHUN: «YHucna
Y BbIUKCIICHUSD», «DyHKINK U Tpaukmny», «YpaBHEHUS U HEpaBEeHCTBa», «Hauama
MAaTEMATUYECKOTO aHanu3a», «MHoxecTtBa © Joruka». Bce OCHOBHbIE



COJIEPKATEIbHO-METOUUECKHE JUHUM H3Y4YaroTCsl HAa MPOTSHKEHUH JBYX JET
oOydeHHsI Ha YpPOBHE CpEIHEro OOIIero oO0pa3oBaHMsI, €CTECTBEHHO MOIOJIHSS
ApyT Opyra U MOCTENEHHO HACHIIIAsICh HOBBIMH TeMaMH W paszzeiaMu. J[aHHBIHI
yu4eOHBId KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX ITUCIHUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHSI, MaTEeMaTHUYECKU aHalIn3, TEOpHUs MHOXXECTB, MaTeMaTHUecKas
noruka u apyrue. [lo mepe Toro kak oOydarommecs OBJIAJEBAIOT BCE Ooee
IMIMPOKUM MATEMaTHIECKUM aIlliapaToM, Y HUX TOCJICI0BATEIbHO POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYECKyl0 MOJENb peaJbHOU
CUTYalluH, MPUMEHSATh 3HAHUS, TIOJyYEHHbIC MIPU U3YyYECHUHN Y4eOHOTO Kypca, AJis
pEIICHUsI CaMOCTOSITENFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKOM 3aauu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYeCcKass JUHUS «Yuclia U BBIYUCICHUS» 3aBepLIacT
(opMUpOBaHNE HABBIKOB UCIOJIb30BAaHUS JAEHCTBUTEIbHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 0011ero oopazoanus. Ha ypoBHe cpegHero o0Oiiero
oOpa3zoBaHusi oco0oe BHHMaHHE ynenserca (OPMHPOBAHHUIO  HABBIKOB
palOHaIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B €€0sl HCIIOJIb30BAHUE PaA3IUYHbBIX
GopM 3amucu 4yMcia, YMEHUE JeNaTh MNPUKHUJIKY, BBIIOIHITH NPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBBIE BBIpaKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBbIE OOYyYaIOIUMCS MHOXECTBA HATYPaJIbHBIX, LEJbIX,
paliOHaJbHBIX W JEHCTBUTENBHBIX  YWCEN  JOMOJHAIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4HCell. B KaXxaoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleudpuueckue 3anadyd M OIepaluu: JeJeHHE Halleo,
OTIEPUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paIoHaJIbHBIX M UPPAIMOHATIBHBIX YHCET, apu(PMEeTHYECKHEe OTepaIuu, a TaKxKe
M3BIICYCHUE KOPHS HATYpaJbHOM CTEMEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCEI.
bnarogaps mocnenoBaTebHOMY pacCIIMPEHUIO Kpyra HCIOJIb3YEeMBbIX YHUCEN U
3HaKOMCTBY C BO3MO’KHOCTSIMM UX HPUMEHEHUS ISl PelleHUsl pa3Iu4HbIX 3ajad
dopMupyeTcsi mpeaCTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAyKd M €€ poiiu B
MOCTPOCHUN MOJIETICH peansbHOr0 MHUpa, HIMPOKO HCIOIB3YIOTCS 0000IIeHNEe |
KOHKpETH3aLusl.

Jluaust «YpaBHEHHSI WU HEPABEHCTBA» pEaM3yeTCs] Ha TMPOTSHIKEHUH BCETO
oOyueHusi Ha YpPOBHE CpEAHEro ooOiero oOpa3oBaHMs, IMOCKOJIBKY B KaKIOM
pasnene IlporpaMMbl NpeaycCMOTPEHO peIlleHHEe COOTBETCTBYIOIIUX 3anad. B
pe3ynpTaTe OOyuarolluecs OBJIAJEBAIOT PA3IUYHBIMU METOJAMHU  PELIEHUS
palioHaJbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUUYECKUX H
TPUTOHOMETPUYECKUX ypaBHEHWH, HEPaBEHCTB M CHUCTEM, a TakkKe 3anad,
coJepkaux mapameTpbl. llomyuyeHHble yMEHHUS IIUPOKO HCIOJB3YIOTCA TMpU
uccieoBaHNK (QYHKIUN C MOMOIIBI0 MPOU3BOJAHOM, PU PEIICHUN MPUKIIAIHBIX



3a/a4 U 3a7a4 Ha HaXOXKJIeHUE HauOOJBIINX U HAMMEHBIIUX 3HaYEHUN (PYHKINU.
JlaHHasi comepkarenbHas JIMHUS BKIIOYAET B ce0s Takke (HOpMUpPOBaHHE YMEHHM
BBIMOJHATH  pacuéTel 10  (opmyrnam, MpeoOpa3oBaHMsS  PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHUM,
CoJiepKalIiuX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
Marepuana IMPOMCXOAMT  JalbHEHIlee  pa3BUTHE  AJITOPUTMHYECKOTO U
abCTPaKTHOrO MBINUIEHUsT OOydaromuxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTHBHBIX
paccyxaeHuid, pabOTl C  CHUMBOJBHBIMH  (GOpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEM M 3aBHCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPAaBEHCTB. Anredpa
npeniaraeT A(QQPEKTUBHbIE HHCTPYMEHTBHI I PEIICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3BIKA HAYKU.

ConepxxarenpHo-MeToIMueckass JUHUS «DyHKIUU U TpaduKW» TECHO
HEeperyieTaeTCsa ¢ APYTMMM JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JJa€T MOCIEN0BATENLHOCTh U3yUEHUs MaTepraiia. M3ydyeHne cTeneHHo,
MOKa3aTeIbHOM, JOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUHI, UX CBOWMCTB
U rpaduKoB, UCHIOIb30BAaHUE (DYHKUMN JUIs pEelICHUs 3a7ad U3 JpYruxX y4eOHbIX
PEIMETOB U PEAIBHON KU3HHU TECHO CBA3aHO KaK C MaT€MaTHUYECKUM AHAIA30M,
TaK U C pEIICHUEM ypaBHEHUN U HepaBeHCTB. llpu »TOM Oo0jblIOe BHUMaHHE
yaensercss (pOpMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3IMYHBIMK BEJIMYMHAMH, MCCIEIOBAaTh IMOJyYEeHHbIE (YHKLUHHU, CTPOUTH HUX
rpaduku. Matepuan 3Tol cojepKaTeIbHON JIMHUY HalleJIeH Ha pPa3BUTHE YMEHUN
U HABBIKOB, IIO3BOJSIOIIMX BBIPAXATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMH B
paznuyHoOil (hopMme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero usydenue
CIOCOOCTBYET PpAa3BUTHUIO  AJTOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIIMH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopnepxarenpHass JnHAA «Hadana MareMaTMdeckoro aHaiau3a» IO3BOJISET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpa@uky  CIOXHBIX (YHKLUMM, ONpeAeNniarTb MX HauOOJbIIME W HAaWMEHbILNE
3HAYEHHUS, BBIYUCIATH IUIOMaAn QUryp U OOBEMBI Tell, HAXOAUTh CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas cojaepxkaTenbHas JUHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIE peajJbHbIX CHUTYallHi,
MIO3BOJISIET HAXOJWTh HAWIy4lllee pENIEHUWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTUYECKOIO
aHajuM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMaIbHO-IOTUUECKOTO H
KpEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHI pacro3HaBaTh MPOSIBICHUA
3aKOHOB MaT€MAaTHKHU B HayKe, TEXHHKEe U HCKyccTBe. OOydaromuecs: y3HaKT O



BBIIAIOIIMXCSL pe3ysibTaTaxX, MOJYYEHHBIX B XOJAE pPa3BUTUS MaTEMaTUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKast TMHUA «MHOXECTBa U JIOTHKa» BKIIOYAET B
ceOst BJEMEHTHl TEOPHUM MHOXXECTB W MaTeMaTHYeCKOH JIOTUKH. TeopeTHko-
MHO>KECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KypC IMIKOJbHON MaTeMaTHUKH
U TpeajiaraloT HauOoJiee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIONINI BCE pasJiesibl
MaTEeMaTUKU M €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMaTUYECKUE
OUCHMIUTMHBL M WX TPWIOKEHHs B eAuHoe 1enoe. [loaromy BaxkHO AaTh
BO3MOXXHOCTh OOydYaromiemMycss TOHHMAaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMaTUKH W HMCIOJb30BATh €r0 /I BBIPAKEHUS CBOMX MBICIIEH.
JpyrumM BaXXHbIM MPU3HAKOM MATEMaTUKM KaK HAayKd CIeyeT MpU3HAThH
CBOMCTBEHHYI0O €M CTpOroctb OOOCHOBAaHMI U CJI€IOBaHUE OMNPEICIEHHBIM
mpaBWJIaM  TOCTPOSHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTaMH
MaTEMaTHYECKON JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHHS
oOy4aroluxcsl, MO3BOJSET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOpMUPYET HABBIKK KPUTHUUECKOTO MBIITUICHHUS.

B yuebHOM Kypce «Anrebpa W Hadala MaTEeMaTHYECKOTO AaHAH3a»
MPHUCYTCTBYIOT OCHOBBI MAaT€MAaTUYECKOTO MOCIUPOBAHUS, KOTOPBIC MPHU3BAHBI
CHocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peallbHbIX
CUTyallMii, HCCIEIOBaHUS AITHUX MOJEJIEH C TMOMOIIbI0 amnmapara ainreOpel U
MaTEMaTUYECKOTO aHajiu3a, WHTEPIpPETAIlMy TOJYyUYeHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUICTCHBI B KQXABIH U3 Pa3esioB MPOTPaMMBI, TOCKOJIBKY BECh MaTepuall
y4e0HOro Kypca IIMPOKO HCIOJIB3YETCS AJIA PelleHUs MPHUKIaTHBIX 3amad. [Ipu
pEIICHUH  pEaJbHBIX  NPAKTUYECKUX  3ajlad  oO0ydwarolmuecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCTONB30BaTh  aHAJIOTHIO, 0000IaTh W KOHKPETHU3UPOBATh  MpoOiIemy.
JlesTensHOCTh 1O  (OPMHUPOBAHUIO HABHIKOB pEHICHHWS] MPHUKIAAHBIX 3a1ad
OpraHM3yeTCs B MPOIECCe U3YyUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Hadaia
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalia MaTEMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kimacce — 136 vacos (4 yaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Yucaa v BIYUCICHUSA
Panmonansabie yncia. OOBIKHOBEHHBIC M JECATUYHBIC APOOH, TIPOIICHTHI,
OeckoHeuHbIe mepuoandeckue apoou. Ilpumenenue apodeil U MPOLEHTOB IS
pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpACiei 3HAHUU U PeabHOMN KU3HH.

JlelicTBUTENbHBIE 4HWcha. PaluoHanbHBIE W HUpPpAlMOHAIbBHBIE YHUCIHA.
Apudmernueckre  omepalMu ¢ JICUCTBUTENIbHBIMU  4YHMclIaMd.  MoJylb
JEUCTBUTEIHLHOTO YKCIa U ero cBoicTBa. [IpuOnmkE€HHbIE BHIYMCICHUS, TIPaBUIIa
OKPYTJICHUSI, MPUKUJIKA U OLICHKA PE3yJIbTaTa BhIUUCICHUM.

Crenenp ¢ uenbiM nokaszarenem. bunom Herootona. Hcnonbs3oBaHue
NoAXO0AsIIerd GOPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JJIsI PEUICHUS MPAKTUYECKUX
3a/1a4 U MPECTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HATYpaJIbHOU CTENEHU U €T0 CBOMCTBA.

CreneHb C paluuMOHAIBHBIM TIOKa3aTesieM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa sorapudma. [lecaTuyHbie M HaTypaibHbIC
JorapuQMBbl.

CuHyc, KOCHHYC, TAHT€HC, KOTAHIE€HC YKCIIOBOTO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHUs. YPpaBHEHUE, KOPECHb
ypaBHeHMs. PaBHOCUIIbHBIE YpaBHEHUS M ypaBHEHUs-CIeACTBUs. HepaBeHCTBO,
pelIeHUEe HEPAaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEbIX U APOOHO-pAIlMOHATBLHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOTOWIEHH OT OAHOW TmepeMeHHOU. JleneHue MHOrowieHa Ha
MHOTOWIEH C ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
kod(ppunmentamu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BRIPAKEHUH, COJEPKAIIUX CTETICHU U KOPHHU.

UppanmonaabHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHus
MppalMoOHaIbHbIX YPaBHEHUIA.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PEIICHUS MOKA3aTEIbHbBIX

YPaBHEHHUHU.

[TpeoOpa3zoBaHue BEIpRXKEHUM, COACPKAIMNX JIOTAPUPMBI.

Jlorapudmmueckue YpaBHEHUHI. OcHOBHBIC METO/IbI pericHus
norapu(MUUECKUX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHHM. PellleHne TpUroHOMEeTpUIECKUX YPAaBHEHHM.



Pemienne cucteM JHMHENMHBIX ypaBHEHHMW. Marpuna CHCTEMBbI JMHEHWHBIX
ypaBHeHHI. Ornpenenurens MaTpullbl 2X2, €ro TIeOMETPUYECKUN CMBICT U
CBOKCTBA, BBIUHCIICHHE €T0 3HAYEHUS, IPUMEHEHUE OINPEACTUTENS I PELICHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHUU. PelieHue MNpUKIANHBIX 3a4a4 C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHUH. lccinenoBaHne DOCTPOCHHOW MOJENN €
MTOMOILBIO MATPHIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IOMOIIBIO
YPaBHEHUN M HEpPABEHCTB. lIpuMeHEHHME ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3a/lad U3 Pa3IUYHbIX 00JacTel HAayKu M peallbHON
KU3HH.

DOyHKIUM U rPpapuKu

OyHkius, crnocoObl 3agaHus (QyHkMU. B3auMHO o00paTHbIe (QYHKIUU.
Komnosumms ¢yskuuid. 'paduk  QyHKnuu. OnemMeHTapHble IpeoOpa3zoBaHUs
rpa@uKoB (QyHKIHA.

OO6unacTb ompeneneHus: 1 MHOXKECTBO 3HaueHud ¢yHkumu. Hymu yskimu.
[IpoMexyTku 3HaKONOCTOSIHCTBA. YETHBIE M Heu€THbIe (QyHKIMU. [leproanueckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBI
dbynkiuu. Hanbosnblee 1 HauMeHbllee 3HaueHUs! QyHKIIMU HAa TPOMEXKYTKE.

JluneiiHas, KBajJpaTHYHas W APOOHO-IMHEHHas (YHKIUH. DJIEMEHTapHOe
UCCIIEJOBaHUE U TIOCTPOEHUE UX I'paUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LEJNbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOpPHS N-Ooil CcTeneHW Kak (QyHKUMM OOpaTHOM
CTENIEHU C HATYpaJbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jorapudmudeckass GyHKIMH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB QyHKIUN I PEIICHUS YPaBHEHU.

TpuronomeTpruyeckas OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pPEAJTbHBIX MpPOLECCaX M SIBICHUAX.
['paduku peanbHBIX 3aBUCIMOCTEH.

Havana MmaTeMaTH4ecKOro aHajau3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHus IocCieaoBaTeIbHOCTEN. MeTton
MaTeMaTHYECKON WHIYKLWU. MOHOTOHHBIE U OTrpaHUYECHHbBIE
nocJjieqoBaTeNbHOCTU. VICTOpHS BO3HMKHOBEHHS MAaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTnueckast 1 reoMeTprueckasl nporpeccuu. beckoneuno yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOTrPECCUH. JIMHENHBIN U SKCIIOHEHIIMAIBHBIA pocT. Hucio e. Dopmyiia CIOKHBIX
npoueHToB. Mcnonb3oBaHWe MPOTPEecCUU JUIsl  PELIeHUs peajbHBIX —3ajad
NPUKJIAJHOTO XapaKTepa.



HemnpeppiBHBIE (YHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (YyHKIMNA HENPEephIBHBIX Ha OTpe3ke. Meton
WMHTEPBAJIOB JUIsl PELICHUS HEpaBeHCTB. [IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
GyHKUMN JUTs perieHus 3a1ay.

[lepBas u BTOpas npousBojiHble GyHKIKU. OnpeneneHrue, FTeOMETpUIECKUi U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHKIUU.

IIpon3BogHBIE  3JIEMEHTAPHBIX (GyHKIUHN. [IpousBogHas  cymmsbl,
IPOU3BEICHUS, YACTHOTO ¥ KOMITO3HUIIMH (PYHKIIHIA.

MHokecTBa U JIOTHKA

MHOX€eCTBO, OIlepallid HaJ MHOXXECTBAMM M HUX CBOWCTBA. JlMarpammel
Oiinepa—Benna. IIpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO — armapara i
ONMCAHUs PEaJbHBIX IPOLECCOB M SIBICHUM, NPH PELICHWH 3a4ad U3 JPYTHUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CIIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHHUS.

11 KJIACC

Yuciia 1 BBIYUCICHUS

Harypansnbie u nensle yncna. llpumeHeHne NpU3HAKOB JEIMMOCTH LIENIBIX
yucen, HauOosbiui obmui nenutens (ganee — HOJ]) u Hammenswiee oOriee
kpatHoe (nanee — HOK), octaTtkoB o Moayito, anroputma EBkinuaa ajs penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmrmnekcuble uuncna. AnreOpandeckas W TpUTOHOMETpUYeckas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4ucia. ApudmeTndeckue onepauud ¢ KOMIUIEKCHBIMH
yucinamu. M3o00pakeHHMe KOMIUIEKCHBIX YMCENl Ha KOOPAWHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn U3 KOMIUIEKCHOTO yucia. [IpumeHenue
KOMIUIEKCHBIX YUCEJ JJIs pelieHus: (GU3NUECKUX U FeOMETPUUECKUX 3ajau.

YpaBHeHMs U HEPABEHCTBA

CucremMa ” COBOKYITHOCTb YPAaBHEHMU W HEPABEHCTB. PaBHOCWIIBbHBIE
CUCTEMBI U CHCTEMBI-CJIE/ICTBHSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

Otbop  KOpHEH  TPUTOHOMETPHUYECKHX  ypaBHEHHUH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. Perienne TpuroHoMeTpuuecKux HEPaBEHCTB.

OCHOBHBIE ~METO/Bl PEIICHUS TMOKA3aTelIbHBIX U  JIOrapuPMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEUIEHUS UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELIECHUS CHCTEM M COBOKYIHOCTEH palUOHAJIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JTOrapU(PMUUYECKUX YPABHEHU.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHHIO
MaTEMaTUYECKUX 3aJad M 3a/lad M3 Pa3UyHbIX 00JIacTel HayKu M pealibHON
KWU3HU, UHTEPIPETALUS ITOJTyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPAPUKHU

I'paduk xommosunuu ¢GyHKIUHA. ['eoMeTpruueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKINN, IX CBOMCTBA U IPaUKH.

['padrueckne meTonbl pelieHusl ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS KCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEUICHUHU 3a7ad U3 JAPYTHX y4eOHBIX
MIPEAMETOB U PEATIbHON KU3HHU.

Havasa MaTeMaTH4eCKOro aHaIu3a

[IpumMeHeHne NMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTbh U
sKcTpeMyMbl.  HaxokneHue  HamOOJbIIEr0 M HAaUMEHBIIETO0  3HAYCHUMU
HEIpEePBHIBHON (DYHKLIMH HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKACHUS HAWIIY4dIlEero pEIICHUs B
MPUKIAIHBIX 3a4a4dax, [JIs ONpPENEIEHUS CKOPOCTH M YCKOPEHHWs MpoLecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpasHbie
arieMeHTapHbIX QpyHkunid. [IpaBuiia HaxoX1eHUs! IepBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII MHTErpasa. Brruncnenne
onpenenéHHoro uaTerpana no popmyne Hetorona-Jleitbuuiia.

[TpumeHeHrne uWHTErpaja A HAXOXKIEHHUS IUIOMAAe MIockux ¢Guryp u
00BEMOB T€OMETPUUYECKUX TEJL.

[Tpumepst pemenuit auddepeHmanbHbIX ypaBHEHUN. MartemaTtudeckoe
MOJICJIMPOBAaHUE peajbHBIX IPOLECCOB € MOMOLIbI0 U depeHIantbHbIX
YPAaBHEHUM.



IVNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBII YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:KaaHCcKOro BOCIIMTAHUS

c(OPMUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYAIOIIEToCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUKWCKOro  OOLIEeCTBAa,  MPEACTABIECHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUMH,
OpoLeayp TIpaxaaHCKoro oOmiecTBa (BbIOOpPHI, OMNpPOCHl M APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUUM C HX
(GYHKIIMSMU 1 Ha3HAYCHUEM;

2) IaTPHOTHYECKOTO BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaXIAHCKOMW MIACHTUYHOCTH, YBAKCHUS K
OPOLUIOMY M HACTOAILIEMY POCCUHCKONW MAaTe€MaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHICKOM MaTeMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHXKEHUM B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
HYKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOT0 BOCTIHTAHUS:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoza, chOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUs, dTUYECKOTIO MOBEIAEHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUN HAYKHM W JACSITENBHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIErO;

4) 3CTETHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7ay, PEeUICHUI, pacCy ACHUI, BOCOIPUUMUYHUBOCTh
K MaTeMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3NYeCcKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHATh MAaTeMaTHYeCKHUE 3HAaHUS B
MHTEpecax 37J0pOBOro U 6e30macHoro odpasa KM3HU, OTBETCTBEHHOE OTHOLICHHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUUA U
OTIIbIXa, peryisipHas (u3nvyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IPU 3aHATUSAX CIOPTUBHO-030POBUTEIBHOM E€ATETbHOCTBIO;

6) TPy10BOT0 BOCIIUTAHHUSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TpPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  MpoQecCHOHANIBHON  JEATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymielt mnpodeccun M peaqu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IIAHbI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHMIO U
caM0oOOpa30BaHUIO Ha TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEILICHUU MPAKTUYECKUX 3aJ1ay MaTeMaTHYEeCKON HapaBlIEHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPbl, TOHMMAaHHE BIUSHUS
COIIMAIBHO-PKOHOMHYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJIHON M COLMAIBLHOM
Cpelnbl, 0CO3HaHHUE TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK JUIs penieHus 3agad B o0yactu
OKpYXalolle cpefpl, IUIAHUPOBAaHUE TIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM JUIsI OKPY>KaroIeH Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECTBEHHOM  MpPAaKTUKU, TOHUMAaHUE
MaTEMaTUYECKOM HayKd Kak cdepbl UYeJOBEYECKOM JesTENIbHOCTU, STAloB €€
pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTUSl LUBUJIU3ALMU, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KYJIbTypOW KakK CpEICTBOM MO3HAHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO AEATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC Y4eOHbIe 1eCTBUS

ba3oBble 1ornueckue AefcTBu:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MOHATUSAMH, (POPMYITUPOBATH
OTpe/IeJICHUS] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIUU,
OCHOBaHMS JJIs1 0000IICHHS 1 CPABHEHHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  NPEOOpPa30OBLIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EAMHUYHBIE, YaCTHBIE U OOIIHNE, YCIOBHbIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUHU s
BBISIBJICHHS] 3aKOHOMEPHOCTENW W NPOTUBOPEYU;

JIeJaTh BBIBOABI C HCMOJBb30BAHUEM 3aKOHOB JIOTUKHU, JEAYyKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUN
(TIpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpPATh CMOCOO pelieHus y4deOHOW 3amadyn (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BbIOMpaTh  HaubOoJiee MOAXOASIMM C  y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBrble ucciienoBarebCKHue 1eCTBUA:

HCIIOJIB30BaTh BOMPOCHl KaK MCCIENOBATEIbCKUM HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (popMUpOBaTh TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3ULIUI0, MHCHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENLHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaMm
NPOBEIEHHOTO  HAOJIOJIEHUs, UCCIEIOBAaHUS, OIIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YIbTATOB, BHIBOJIOB U 000OIIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TAKXKE BBIIBUTAThH
MPEOJIOKEHUS O €TO PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora c nundgopmanueii:

BBISIBIIATH JAehUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETA HA
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMpPATh MHPOPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HWHTEPIPETUPOBAThH HWH(POPMAIIMIO DPA3TUYHBIX BHIOB U
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POpPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (Popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTh uHpopmaru o CaMOCTOSTENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHHMBEPCAJbHbIE YUeOHbIEe JelicTBHS

Oo01enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJasIMHA OOIIEHHUs, SCHO, TOYHO, I'PaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX U THMCHMEHHBIX TEKCTax, JaBaThb MOSICHEHHUS MO XOAY PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3ybTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IA€MON TEMBHI,
npoOJieMbl, peIlIaeMoil 3ajadyu, BBICKA3bIBaTh UJCH, HAIlEJICHHbIE Ha TOWCK
pELIEHUs], COIMOCTABIISITh CBOU CYXJEHUS C CYXKJICHHSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PAa3jIMYMe M CXOJCTBO MO3WIIMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTAThl PEIISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHHS € Y4€TOM 3aaad
MPE3EHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryisiTuBHBIC YHHBepCcaIbHbIE Y4eOHbIE 1eHCTBUS



Camoopranmusanms:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BEIOUPATh CIIOCOO PEIIeHUS C
Y4IETOM UMEIOIINUXCS PECYPCOB H COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S)MOIHOHAIbHBIH HHTEJIEKT:

BIAJCTh HAaBBIKAMH  ITO3HABATEIbHOW  pediekcMr KaK  OCO3HAHUS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIhTATOB, BIAJICTh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJIS TMpolecca M pe3yibTaTa pelieHUs
MaTEeMaTUYECKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTH)KEHUS WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1eATEIBHOCTD:

MOHMUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYyATBHON
paboThl TpHM pemIeHWH YYeOHBIX 3a7a4, MPUHUMATH II€Jb COBMECTHOM
JEATEIBPHOCTH, TIJIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW pPabOThI, pacmpeneisTh
BUJBI pabOT, JIOrOBapWBAThCS, OOCYXIaTh TMPOIECC U pPe3ylbTar paboThI,
000011aTh MHEHHUS HECKOJILKUX JIFOLIEH;

y4acTBOBaTh B T'PYMIOBLIX (hopmax paboTel (00CykaeHHs, 0OMEH MHEHMIA,
«MO3TOBBIE IITYPMBI» ¥ HWHBIE), BBINIOJHATH CBOK YacTh pPabOTBl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU UJIEHAMU KOMAaHJbI, OIICHHBATh
KauyeCcTBO CBOET0 BKJajJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 10 kjacce oOydaromMiics TMOJYYUT CICAYIONINAE
MPEAMETHBIC PE3YNbTAThl MO OTIACIHHBIM T€MaM pabouel MporpamMMbl Y4eOHOTO
Kypca «Anrebpa 1 Havyajla MAaTEeMaTUYECKOTO aHATU3ay:

Yucaa v BIYMCICHUS:

CBOOOJIHO OIEpPUPOBATh MOHATHUAMH: paAlMOHATIBLHOE YHCIO0, OCCKOHEUHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HWPPAIMOHAILHOE YHUCIO0, MHOMXECTBA
paLMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA,;

NPUMEHSTh JIpOOM W TPOLEHTHI JJIsI PEUIeHUs] TPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATbHOU )KU3HHU,

MIPUMEHSITH PUOTUKEHHBIE BEIUUCIICHUS, TIPABUIIA OKPYTJCHUSI, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHUN;



CcBOOOZIHO OMNEpUPOBATHh TOHATHUEM: CTEMEHb C IIeJIbIM IOKa3aTeleM,
UCIIOJIB30BaTh MOAXOISANIYIO (hOpMY 3alUCU AEUCTBUTEIBHBIX YUCEN JJIS PEIICHUs
NPAKTUYECKUX 33/1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOpPEHb HaATypajbHOMU
CTEIEHU;

CBOOOJHO OINEPUPOBATH MOHATHUEM: CTEIIEHb C PAMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJIHO ONEpUPOBATh MOHATUAMM: JOrapudM dUHcCTa, ACCATUYHBIE H
HaTypajbHbIEC JOTapU(PMBbL;

CBOOOJTHO ONEPHUPOBATH MOHITUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTECHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHUHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATH MOHATHUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IUYHble METOAbl PEIICHUS PAIMOHAIBHBIX W JPOOHO-
pallMOHAJIBHBIX YpPaBHCHUM, TMPUMEHSATH METOJ MHTEPBAJIOB IS pEIICHUs
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBaTh IMOHATUSMHU: MHOIOWIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH C IeNbIMA KOd(DPUIIMEHTaMH, KOPHU MHOTOWICHA, MPUMEHSThH
JI€JICHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl PELLICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATHh MOHATUSIMU: CHUCTEMAa JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEACIUTENIb MATpPUllbl 2 X 2 U €ro TeOMETPUYECKHM CMBICT,
UCIIOJIb30BaTh CBOWCTBA OMpENENUTENss 2 X 2 sl BBIYMCIIEHUS €ro 3HauyeHUs,
OPUMEHSTh ONPEACNIUTENId [JJI1 PELICHUS] CUCTEMbl JIMHEWHBIX YpPaBHEHHI,
MOJEJIUPOBATh PEAIbHBIE CUTYallUH C TOMOILBIO CUCTEMbI JUHEHHBIX YpaBHEHUI,
HCCIIEI0BATh TMOCTPOEHHBIE MOJENM C TMOMOIIBI0 MAaTpULl U OINPEHECIUTENEH,
UHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA JIEWCTBHM C KOPHSIMH [JIsi MPeoOpa3oBaHUs
BBIPAKECHUI;

BBITIOJIHATH MPE0Opa30BaHMUs YUCIOBBIX BBIPAXKEHUHN, COIEPKAIIUX CTEIIEHU C
pPalMOHAIIBHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKCHH;

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: HppAlMOHAIbHbBIC, MMOKa3aTelbHbIE W
norapu(MHUUYECKre YpaBHEHHUSI, HAXOJAUTh UX PEUICHUS C MTOMOILbIO PABHOCHIIbHBIX
NIEPEXOJIOB UIIN OCYILIECTBJISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO OINEPUPOBATH IMOHATHEM: TPUTOHOMETPUUECKOE YpABHEHUE,
NPUMEHATh HeoOXoauMmble  (HOPMyNBI ISl  pEHIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUI];

MOJICJIMPOBaTh pEabHblE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXCHMS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBAThH
MTOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa ajreopsl.

DYyHKUMM U TPAPUKH:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aUMHO OOpaTHbIe (YHKIMHA, KOMMO3UIUS (QyHKIMH, Trpadux GyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE Mpeo0pa3oBaHus rpa)uKoB PYHKIUH;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMNPEIEICHUS U MHOYKECTBO
3HAYECHUN (PYHKIMH, HYJIH PYHKIUHU, TPOMEKYTKU 3HAKOIOCTOSHCTBA;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMHU: UYETHbIE M HEYETHBIE (PYHKIIMH,
nepuoanyeckrie (QyHKIUU, TPOMEKYTKM MOHOTOHHOCTH (PYHKIIMH, MAaKCUMyMBbI U
MUHUMYMBI (DYHKI[MM, HauOoJibllleé W HauWMEHblllee 3HAaYeHUE (YHKIUU Ha
MIPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: CTENEHHAs (QYHKIUS C HATypaJbHBIM U
LEJIBIM TOKa3aTeiaeM, rpapuK CTENEeHHOW (YHKIMM C HATypaJbHbIM U LEJIbIM
nokasarenemM, rpaQuk KOpHS N-oil CTeNeHW Kak (PYHKIUMU OOpaTHON CTENEHU C
HaTypaJibHbIM MOKa3aTeNeM;

ONEepUpOBaTh MOHSATUSMU: JIMHEWHAs, KBaJgpaTHU4Has W APOOHO-TUHEHHas
(YHKIIMH, BBIIOJHATH 3JIEMEHTApPHOE UCCIIEI0BAHUE U TIOCTPOCHHUE UX TPaPHUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jorapudmuueckas
(yHKUMU, WX CBOMCTBA WU TrpaUKH, HMCIOIb30BATh MX TIpaQUKUA [JIs PEIICHHS
YPaBHEHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
ofpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUMH JUis  HCCIEAOBAaHHS MPOLECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3a/lay U3 JPYruX y4eOHBIX MPEIMETOB U peaibHOU
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTU MEXIY BEIMUYUHAMU;

Hayana MaTeMaTH4eCKOro aHAIU3A:

cBOOOIHO ONEpUPOBATHh MOHATUAMHU: apudmeThyeckas MU TeoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yObIBaOIIasi reOMETpUUecKasi Mporpeccus, JTMHEHHbIA 1
AKCIIOHEHIUATBHBIN pOCT, (OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIB30BaTh MPOTPECCUM IS PELIEHUs pealbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



CBOOOTHO OTIEPUPOBATH MOHATUSIMU: MOCIEAOBATEIEHOCTD, CITIOCOOBI 33 aHus
MOCJIEN0BATEIbHOCTENH, MOHOTOHHBIE M OrPaHUYEHHBIE MOCJIEIOBATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKIEHHS MAaTEMAaTHYECKOrO0 aHajiu3a KaKk aHaiu3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPhIBHbIE (YHKIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHU, aCUMOTOTHI rpaduka (yHKITUH;

CBOOOJHO OIEPUPOBATh MOHATHEM: (YHKIHS, HEMpephiBHAS Ha OTPE3KE,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CBOOOJTHO OIEPUPOBATH TOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITh MIPOU3BOJIHBIC CYMMBI, MPOU3BEJICHHS, YACTHOTO U KOMIO3UILIUU
IBYX (QYHKIIMH, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHA;

UCIIOJIb30BaTh TEOMETPUUECKUNA U (DUBUYECKUM CMBICI TPOU3BOIHON IS
pelieHus 3aad.

MHoskecTBa H JIOTHKA:

CBOOOJTHO  OINEpPUPOBATh  TMOHSTUSIMHU:  MHOXECTBO,  OMNEpaluy  Haj
MHOECTBaAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjisl OUCAHUS PEATbHBIX
IIPOLIECCOB U SIBIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OIpEIEICHUE, TeopeMa, YpaBHEHHE-
CJI€ICTBHE, CBOMCTBO MAaTeMaTHYECKOT0 00BEKTA, 0KA3aTEIHCTBO, PABHOCHIIBHBIC
ypaBHEHUS U HEPABEHCTRBA.

K xonmy oOyuenus B 11 Kjacce oOydarOmMACs TMOJIYYUT CICAYIONINAE
IPEeIMETHBIE PE3yJIbTAThl TIO0 OTACIBHBIM TeMaM pabouyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yucaa v BIYMCJICHUS:

CBOOOJHO OMNEPUPOBATh TMOHSATUAMHU: HATypaJbHOE U 1EJI0€ YHUCIIO,
MHOXECTBa HAaTypaJbHBIX M LEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JIETUMOCTU
uensix yncen, HOJl 1 HOK HaTypanibHBIX 4KcCen JUisl pelieHus 3a1ad, IPUMEHSTh
anroput™ EBkinna;

CBOOOJTHO OIEPUPOBATH TIMOHATHEM OCTaTKa [0 MOJYJIO, 3aIlUChIBATh
HaTypaJbHbIE YKCJIA B PA3JIUYHBIX MO3UIIMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOJIHO OMNEPUPOBATH IMOHITHUSIMU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMIUICKCHBIX YHCEJI, MPEJCTaBIATh KOMILJIEKCHBIE UMCIIa B alreOpandeckoud u
TPUTOHOMETPUUECKON (hOpMe, BBITIOTHATH apu(PMETHUECKUE Oneparii ¢ HUIMHU U
M300pakaTh HA KOOPJIMHATHOMN TIIIOCKOCTH.

YpaBHeHMs U HEPaBEeHCTBA:



cBOOOJHO OMNEPUPOBATH MOHATUSAMU: HppAIOHATbHBIC, MOKAa3aTelIbHbIE U
norapuMHUUECKre HEpPaBEHCTBA, HAXOJUTh MX pEIICHUS C MOMOUIBIO
PAaBHOCHJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUPOBATh IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (OPMyNbl ISl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
orapu(pMUYECKNX YpaBHEHUI 1 HEPABEHCTB;

pemarb palroHaIbHbIE, VMPPALMOHAJIBHEIE, ITOKA3aTENbHBIE,
jgorapuMHuUecKue U  TPUTOHOMETPUYECKHE ypaBHEHUS UM  HEPaBEHCTBA,
coJiepaKalye MOAYyJIM U IapaMeTphbl;

NPUMEHSATH TpadUuecKre METOAbI A1 PEIICHHs] YPABHEHUN U HEPAaBEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMHy;

MOJIEJIMPOBATh pEalbHbIE CUTyallUd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPA)KEHUS, YPaBHEHHS, HEPABEHCTBA U HMX CHCTEMBbI IO YCIOBHUIO 3aJayH,
UCCIIEZIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammnapara ajireOpsl,
MHTEPIPETUPOBATH IMOJTYUYECHHBIN pPE3yJIbTAT.

DyHKIUM U rpaduKu:

CTPOUTh TpadUKh KOMIO3ZULIMUA (PYHKIUI C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS U CBOWCTB KOMIO3UIIUU JABYX (DYHKIIHIA;

CTPOUTh TIeOMeTpUyYeckhue 00pa3bl YpaBHEHMH U  HEPaBEHCTB  Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOZIHO  ONEpPUPOBaTh TMOHATUAMH: TPAQUKH  TPUTOHOMETPUUYECKUX
ynKumi;

OPUMEHITh (QYHKIIUU JJI8 MOJICJMPOBAHUST M UCCICIOBAHHS PeabHBIX
IIPOLIECCOB.

Hauana maTeMaTH4eCKOro aHajim3a:

UCITOJIb30BaTh MPOU3BOJHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIICe U HAMMEHBITIEE 3HAYCHUS (PYHKIIUU HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh NPOU3BOJHYIO JUISI HAXOXKICHUS HAWIYYIIETO PEIICHUS B
OPUKIAIHBIX, B TOM 4YHUCJIE COLUHMAIBHO-DKOHOMMYECKHUX, 3ajadax, i
OTlpe/ieNieHUus] CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMysoN win
rpaduxom;



cBOOOJIHO OMEpUPOBATh TMOHATUSAMHU: TEPBOOOpa3Has, ONpeAeIEHHBIN
UHTErpajl, HAXOJWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIUNW U BBIUYUCIATH
uHTerpan o gpopmyne Herotona-JIeioHua;

HAXOJIUTh IJIOWIAU TUIOCKUX (PUTYp U 0OBEMBI TEl C TOMOIIBIO UHTETpaa;

UMETh MPEICTABICHUE O MATEMaTUYECKOM MOJEIMPOBAHUM Ha MPUMEPE
coctapiieHUs TG depeHIINaTbHbIX YpaBHEHU;

pemaTh NPUKIAIHBIE 3aa4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO H
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrporbusie | Hpaxririeckue o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypesI
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaiinoHabHbIE ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpaduxu. CreneHHast QyHKIUSA C 12 1
LIEJIBIM IT0Ka3aTeIeM
3 Apudmernueckuit KopeHb N-0if CTENEHH. 15 1
HppanmoHnanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [lokazarenbHble 10 1
YpaBHEHMS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 TpuroHnomerpuyeckue BbIpaXKeHUs U 99 1
YPaBHEHMS
[TocnenoBaTeIbHOCTH ¥ IPOTPECCHH 10
HenpepeBabie Gyakmm. [IponszBomHas 20
9 [ToBTOpeHME, 0000MIEHNE, CUCTEMATH3AITUS 5 9
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMmMbl Bcero Koutpoaupie | Mpakruiecikue o0pa3oBartejibHbIE
padoThI padoThI pecypest
1 HccnenoBanue GyHKIUI C TOMOIIBIO 99 1
MIPOHM3BOIHOM
2 [TepBooOpasHasi U MHTETpaT 12 1
3 I'paduku TpUroHOMETpUIECKUX (QYHKINH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppatnmoHaiibHEIC, TOKA3aTeIbHBIC U 24 1
norapuMUUecKre HEPaBeHCTBA
KomruiekcHbie umncna 10
HarypanbHble u 1ienbie uncna 10
CHcTeMBbI paliOHATTLHBIX, UPPAITUIOHATHBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YPaBHEHUU
8 3ama4yn ¢ mapameTpamMu 16 1
9 HOBTOPCHI/IC, 000011IeHHEe, CUCTeMaTH3aIUs 16 )
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
wn Tema ypoka Beero Konrpouasnsie | IIpakruyeckue iytlennﬂ 26;)1;1;0B3Te.11bﬂble
padoTsbI padoThI pecypest
1 [[MHOX€eCTBO, Ollepaliuy HaJl MHOYKECTBAMHU 1
Y UX CBOWCTBA
2 Huarpammsl Diinepa-Benna 1
3 [IprumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Panmonaneueie yncina. OOBIKHOBEHHBIE U
4 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEUHBIEC TIEPUOINYECKUE TPOOH
Panmonaneueie yncina. OOBIKHOBEHHBIE U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEUHBIEC TIEPHOINYECKUE TPOOH
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB [ 1
pEIICHUS TPUKIATHBIX 33729
7 [Ipumenenue npoOeit v MPOIIEHTOB IS 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTeNnbHbIE Uncia. PaiinoHansHbIe U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepamuu ¢ 1
JEMCTBUTEIbHBIMU YUCIIAMU
10 Moaynb 1eCTBUTEIBHOTO YHCIIA U €70 1

CBOICTBA




11

[TpubnkE€HHbBIE BEIYUCICHHUS, TPaBUIa
OKpPYTJICHUS, TPUKUIKA U OIICHKA
pe3yJibTaTa BRIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHHS LIEJIBIX H
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEeHCTB

13

OcCHOBHBIE METO/IbI PEIICHHUSI LIETIBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHHM U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTO4JIEHAa HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHorousneHs! ¢ HeTbIMUA KO3PPUITHEHTaMU.
Teopema Buera

17

Pemenue cucrem TMHENHBIX YpaBHEHUI

18

Pemenne cucreM JTMHENHBIX YpaBHEHUN

19

Marpuiia CuCTeMbI TUHEHHBIX YPABHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIYMCIICHHUE €r0 3HAYEHUS

20

Ornpenenurens MaTpUIbI 2X2, €ro
F€OMETPUUYECKHI CMBICIT M CBOMCTBA;
BBIYHCIIEHHE €0 3HAYEHUS

21

IIpuMeHeHue onpenenuTens s peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

Penienne npukiagHpIx 3a1a4 C IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtponbHas pabota: "PanmonanbHeie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIWMS, CITOCOOBI 3a1aHUs () YHKITUH.
B3aumno o6partubie pynkimn. Kommnosums

byHKIHH

26

I'paduk Qynkuuu. dnemMeHTapHbIC
npeoOpa3oBanus rpaduKoB PYHKIUIH

27

OO6nacTp ornpeieneHuss 1 MHOXKECTBO
3HayeHuit pynkuuu. Hynu pyHkmmu.
[TpomexxyTKH 3HAaK MOCTOSTHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuonuueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOospliee 1 HauMeEHbIIIEE 3HAUEHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinasi, KBagpaTUyHasi U APOOHO-
TuHeHas GyHKuun

31

DJeMeHTapHOe UCCIIeI0BaHuEe U
NOCTpOeHHE rPahUKOB ITUX (PYHKIIUN

32

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MoCcTpoeHue rpaduKoB ATUX G YHKIIUHA

33

CreneHsn c 11eI6IM IIOKa3areiieM. buHom




Hrrotona

CreneHs ¢ LICJIBIM II0Ka3aTesieM. bunom

34
HeroToHa
CrenenHast QyHKIUS C HATYPaJIbHBIM U

35 [eJIBIM IMoKa3aTeiieM. E€ cBolicTBa 1
rpaguk

36 KonTtponbnas padota: "Crenennas
¢bynkuus. E€ cBoiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HATYPAITBHOM
CTEIIEHU U €ro CBOKMCTBA

38 ApudmeTnueckuii KOpeHb HaTypallbHON
CTETEeHH U €ro CBOMCTBA

39 [Ipeo6pa3oBaHust UNCIOBBIX BBIPAXKEHUH,
COJIEpKalIiX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHust UNCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YMCIOBBIX BEIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanmonansHele ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
YpaBHEHUI
Wppannonansublie ypaBHeHUs. OCHOBHbIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
YpaBHEHUI
HppanroHnanbHble ypaBHEHUS. OCHOBHBIE

44 METO/BbI PEIICHUS UPPALUOHAIBHBIX
YpaBHEHU

45 PaBHOCHIIbHBIE TIEPEX OBl B PEIICHUN




UPPALMOHATILHBIX YPaBHEHUN

PaBHOCWIIBHBIE ITIEPEXO/IBI B PELICHUU

46 UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIBHBIE ITEPEX0/IBI B PEILICHUN
UpPpALMOHATILHBIX YPABHEHHM

48 PaBHOCHIIbHBIE IEPEXO/IBI B PELLICHUT
UPPaLMOHATILHBIX YPABHEHUM
CaoiicTBa 1 rpaduK KOpHS N-0if CTeNeHH

49 KaK (DYHKITUU 0OpaTHOU CTETICHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa 1 rpaduK KOpHs N-0if cTeneHu

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM IOKa3aTeseM
Konrtponsnas pabora: "CoiicTa u rpapuk

o1 KOpH# N-oi ctenenu. MppauroHanbHbIe
ypaBHEHMS"

59 Crenensb ¢ palliOHAIBHBIM OKa3aTeNleM U
€€ CBOICTBA

53 Crenensb ¢ palliOHAIBHBIM OKa3aTeNleM U
€€ CBOICTBA

54 CreneHs ¢ pallnOHAIBHBIM MIOKA3aTENEM U
€€ CBOICTBA

55 [ToxazarenbHast GyHKIUS, €€ CBOICTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKINN IS
pellIeHNs] YpaBHEHUI

57 Hcnonp3oBanue rpaduka GyHKIUN IS

pellIeHHs] YpaBHEHUI




IToxazaTennHBIE YpaBHCHHUA. OcHoBHEIE

58 METO/Ibl PEIICHUS ITOKA3aTEIhHBIX 1
YpaBHEHUI
[Toka3arenbHble ypaBHeHUs1. OCHOBHBIE

59 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUI
[Toka3zarenbHble ypaBHEHMsI. OCHOBHBIE

60 METO/IbI pEHICHUS TOKA3aTEeNbHBIX 1
YpaBHEHUI

61 KonTtponpsHas padota: "[loka3arenbHast 1
¢bynkuus. [lokazaTenbHble ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa jnorapudpma 1

63 Jlorapudwm uncna. CBoiicTBa orapudma 1

64 Jlorapudm uncna. CBoiicTBa orapudma 1

65 JlecsiTuuHbIe U HATYpaJbHbIE JOTrapU(pMbI 1

66 JlecaTuuHble U HaTypalibHBIE JIOTapU(pMbI 1

67 [IpeobpazoBanue BEIpaXKEHUH, COAEPIKAIIIX 1
aorapupmbl

68 [IpeobpazoBanue BeIpakeHUI, COAEPIKAIINX 1
JorapuQpmbl

69 [TpeoOpa3oBaHue BBIpaKEHHH, COIEPKAIINX 1
Jorapumbl

0 Jlorapudmuueckas ¢pyHkIus, e€ cBOiCTBa U 1
rpaduk

71 Jlorapudmuueckas ¢pyHKIus, €€ cBOiCTBa U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKINUN IS 1

pellIeHHs] YpaBHEHUI




Wcnonb3oBanue rpaduka GyHKINN 115

3 pelIeHusl ypaBHEHUM
Jlorapugmuueckue ypapHeHusi. OCHOBHbIE

74 METO/BI peIIeHUs Torapu(HPMUIECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBaeHus. OCHOBHBIC

75 METOBI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUI
Jlorapugmuueckue ypaBaeHusi. OCHOBHBIC

76 METO/bI pellieHus JJorapu(PMUIECKUX
YpaBHEHUI

77 PaBHOCHIIBHBIE TIEPEX0/IBI B PEIIEHUU
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCHIIBHBIE ITEPEX0/IBI B PEILIEHUN
Jorapu(pMHUUECKUX ypaBHEHUH

79 Konrtponsnas pabota: "Jlorapudmuyeckas
¢byskus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YKCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTpruyeckasi OKpyKHOCTb,

84 ompeeTICHUE TPUTOHOMETPHIECKUX

GyHKIHMI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckasi OKpyKHOCTb,

85 onpeelIeHUE TPUTOHOMETPHIECKUX 1
(YHKIMIA YUCIIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

9 [IpeoOpa3oBaHme TPUTOHOMETPUUYECKUX 1
BBIPAYKCHU I

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKHUX 1
BBIPAYKCHU I

92 [IpeoOpa3oBaHme TPUTOHOMETPUUYECKUX 1
BBIPAYKCHU I

03 [Ipeo6pa3oBaHne TPUTOHOMETPHUUECKHUX 1
BBIPAYKEHUH

94 Pemenne TpuroHoMeTpUYECKNX YpaBHEHUN 1

95 Pemennie TpMroHOMETPUUYECKUX YPAaBHEHUIN 1

96 Pemrenue TpuroHoMeTpUYECKUX ypaBHEHUN 1

97 Pemennie TpUroHOMETpUUYECKUX YPaBHEHUI 1

98 Pemnrenne TpuroHoMeTpUYECKUX ypaBHEHHN 1

99 Pemennie TpUroHOMETpUUYECKUX YPaBHEHUI 1

100 Pemnrenne TpuroHoMeTpUYECKUX ypaBHEHHN 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUUYECKUE BHIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"

102 [TocremoBaTenbHOCTH, CIOCOOBI 3a1aHUS 1

ocjienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKIUKU

MOHOTOHHEIE U OI'PaHUYCHHBIC

103 nocienosarenbHocTu. Meropus ananuza
0ECKOHEUHO MaJlbIX

104 Apudmernueckas mporpeccus

105 I'eomeTpuyeckas nmporpeccust

106 beckoHeuHo yObIBarolas reoMeTpuyecKas
nporpeccus

107 CymMma GecKOHEYHO yObIBaOLIEH
reoMEeTPUUECKON porpeccuu

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. opmyJia CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN U YKCIIOHEHIMATIBbHBIA POCT
Yucno e. Dopmyia CI0KHBIX TPOLIEHTOB

110 Hcnonb3oBanue nporpeccuu s pemeHus
pEaIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 KonrpomnsHas padora:
"ITocenoBarenbHOCTH U porpeccun”

112 HenpepoiBHbIE PYHKIINHM U UX CBOMCTBA

113 Touka pa3psiBa. ACUMIITOTHI IPapUKOB
byHKIMH

114 CoiicTBa (pyHKIMIT HETIPEPHIBHBIX HA
OTpE3Ke

115 CaotlicTBa (pyHKIINI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 HHTEpBAJIOB ISl PELLIEHUS

HEPABEHCTB




MGTOI[ HWHTCPBAJIOB IJIs PCIICHU A

117
HEpaBEHCTB

118 Meton UHTEpBAJIOB JUIsl peIIEHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 IlepBast u BTOpast HpOU3BOIHbBIC KU

YH

122 Onpenenenue, reoOMETPUUECKUI CMBICIT
MIPOU3BOJHOM

123 Omnpenenenne, GU3NICSCKHI CMBICIT
IIPOU3BOIHOMN

124 VYpaBHeHMEe KacaTelbHOM K rpaguKy
byHKIUN

125 VYpaBHeHHe KacaTenbHOH K rpaduky
byHKIIUN

126 [Ipou3BoaHbIE NIEMEHTAPHBIX (YHKIHIA

127 [Ipou3BoaHbIE 2IEMEHTAPHBIX (PYHKIMHA

128 [Tpou3BoaHas CyMMBI, TPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [IpousBonHas cymMmMbl, IPOU3BENEHNUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

130 [Tpou3BoHas CyMMBI, TPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

131 KonTtponsnas padora: "[IpousBoanas"

132 [ToBTOpeHmE, 0000IIEHUE, CHCTEMAaTH3aIINS




3HaHui: "YpaBHeHus"
133 [ToBTOpEeHUE, 0000IICHHE, CHCTEMATH3AITUS 1
3HaHui: "Oyukiun"
134 WroroBast koHTposbHAs paboTta 1 1
135 HroroBast KOHTpoJIbHAS paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3ALIHS 1
3HAaHUN
OBILIEE KOJIMYECTBO YHACOB I10 136 10

[TPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KouTtpoJsbHble

Bcero
padoThI

IMpakTnyeckue
padoThI

JlaTa
HU3y4eHus!

JIeKTPOHHbIE
ungposBbie
o0pa3oBarte/ibHbIE

pecypchbl

[Ipumenenue npou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeneHnue npou3BOIHOM K
UCCleIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne mpou3BOAHON K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
HCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI

Haxoxnenne HanOoJIBIIETO U

HaANMMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnenue HanOoJIbIIero u




HaVMEHBILIETO 3HAYEHUs HEIIPEPBIBHON
(GyHKLIMU Ha OTpe3Ke

Haxoxnaenue HaubosbIero u
HaWMEHBIIIETO 3HAYCHHUS HENPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIETO 3HAYCHUS HETIPEPHIBHOM
(byHKIMM Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAUYCHHUS HEPEPHIBHOMN
GbyHKINU Ha OTpE3Ke

12

Haxoxnenue HanOOoJIbIIETO U
HaWMEHBIIIETO 3HAYCHHUS HEMPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

13

[IpuMeHeHne Mpou3BOJHON [
HaXO0XACHHS HAWITYUIIeT0 PEIIEHUS B
MPUKJIAHBIX 3a]ja4ax

14

[TpumeneHnne npou3BOAHOM ISt
HAXOXJCHUS HAWJTYYILIETrO PEIICHHS B
MPUKIAAHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aJanHoro Gpopmynon umm
rpadukomM

16

[Ipumenenre npou3BOIHOM IS
OTIpe/ICTICHUSI CKOPOCTH M YCKOPEHHSI
nporiecca, 331aHHOT0 (POPMYIIOH Win
rpadukoM




17

Kommosumus ¢hyHkimit

18 Kommosumus dhyHkimit

19 Komnozunus pynkumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomeTpuueckue o0pa3bl ypaBHEHUH Ha
KOOPJIUHATHOMN TUIOCKOCTH

29 Kontponbnas pabora: "HcciaenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHON"

23 IlepBooOpazHas, OCHOBHOE CBOICTBO
MepBOOOPaA3HBIX

24 [TepBooOpazHbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe d7IeMEHTAPHBIX (PYHKITHHA.
[TpaBuia HaX0XJICHHS IEPBOOOPA3HBIX

26 Wurerpai. ['eomeTpuyeckuii CMbICI
UHTEerpaja

97 Brruncnenue onpenenéHHoro HHTErpana
o gopmysne HoroTona-JleliOnuna

28 Brruucnenue onpeen€éHHOro HHTErpaia
o gopmyne HeroTona-JleiiOuuma

29 [TpumeHeHue UHTEeTpaa A HaX 0K JICHUS
TUIOIIAEH TUIOCKUX GUTyp

30 [Ipumenenue uHTErpasa A1 HAX 0K IACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps! perienunit auddepeHnnanbHbIX

YpaBHEHUN




[Tpumeps! perenunit auddepeHnnanbHbIX

32 .
ypaBHEHUI
MaremMaTHuecKkoe MOJIeIMPOBAHUE

33 pEATBHBIX TPOIECCOB ¢ TTIOMOIIIBIO
mudepeHInaTbHBIX YPaBHCHUM

34 Kontponbnas padora: "IlepBooOpaznas u
uHrerpan”

35 Tpuronomerpuieckne QyHKIINA, UX
CBOWCTBA U IrpapuKu

36 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuieckne GyHKIINA, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckne QyHKIINA, UX
CBOMWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C MIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUIECKUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUYECKUX

42 YpaBHEHU € TOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUIECKUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemrenne TpuroHOMETpUYECKUX

44
HEpPaBEHCTB

45 Penienue TpuroHOMETpUIECKUX
HEpPaBEHCTB

46 Pemenue TpuronomMeTpuyecKux
HEPaBEHCTB

47 Pemrenue TpuroHOMETpUIECKUX
HEPaBEHCTB
Kontponbnas padora: "I paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIHHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELICHHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELICHHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
norapuMUYECKUX HEPABCHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUYECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLIEHUS
UppalroHaTbHBIX HEPABCHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PETLICHUS
UppaloHaIbHbIX HEPABEHCTB
61 I'paduueckue MeTOIbI peIIeHus
UppaMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl pelieHus
UppaloOHAIbHBIX YPaBHEHHH
63 I'paduueckue MeTOIbI pelIeHus
MoKa3aTeIbHbIX YPaBHEHUN
64 I'padrueckue MeTOIbI peeHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
JoTapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peleHus
norapu(pMUUECKUX HEPABEHCTB
57 I'paduueckue MeToIbI pelIeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHUS
68 MOKa3aTeIbHBIX U JIOTapu(PMUUECKUX
YPaBHEHUU
I'paduueckue METOABI peIICHUs
69 MOKa3aTeIbHBIX U JIOTapu(PMUUECKUX

YpaBHEHUU




70

I'padmyeckue MeToIbI pelieHus
MOKa3aTeIbHBIX U JIOrapu(pMUYECKUX
HEpPaBEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
HEPaBEHCTB

72

Kontponbnas padora: "HppanmoHaabHbIe,
MoKasareabHbIe U Jorapudmuueckue
HepaBeHCTBa"

73

KommiekcHbie yncna. Anredpandeckas u
TPUTOHOMETpHYEcKast (POPMBI 3aIUCH
KOMIUICKCHOT'O YHCIIa

74

KommiekcHbie yncna. Anredpandeckas u
TPUTOHOMETpHYECKast OPMBI 3aIIHCH
KOMILJIEKCHOTO YuCIia

75

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

76

ApudmeTrrueckue onepanuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3o0pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPJIUHATHON TUIOCKOCTH

78

N300pakeHNe KOMIUIEKCHBIX YHCET Ha
KOOPJMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII IJIA




penreHus GU3NIECKUX U T€OMETPHUICCKHIX
3a1a4y

Kontposnbnas padora: "KoMriekcHbie

82 "
qucia
83 HatypanbHble 1 11enb1e uncia
84 Harypanbnblie u 1iebie uncina
85 [IpumeHneHne Npu3HaKoB IETUMOCTH
LEJbIX YUCEIl
[IpumeHeHnue npu3HaKoB IETUMOCTH
86
LEJbIX YUCEIl
[IpumeHneHue npu3HaKoB IETUMOCTH
87
uensix yucen: HOJl u HOK
88 [IpumeHneHne Npu3HaKoOB IETUMOCTH
nenbix yucen: HOJl u HOK
89 [IpumeHneHne Npu3HaKoOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO
9 [TpumMeHeHMe MPU3HAKOB IEIUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpuMeHeHne TPU3HAKOB JIETUMOCTH
91 LeNbIX YhCcel: anroput™ EBknuna s
peleHus 3a1a4 B IeIbIX YUcIax
92 KonrtponbHas pabota: "Teopus neibix
gucen"
Cucrema 1 COBOKYITHOCTh YPAaBHEHUH.
93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEAICTBUS
Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
94

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEM PallMOHAJIbHBIX YPaBHECHU I

OcHOBHBIE METO/IbI PELIECHUS CUCTEM U
96 COBOKYITHOCTEH UppaliOHAIbHBIX
YpaBHEHHI

OcCHOBHBIE METO/IbI PEUICHUS CUCTEM U
97 COBOKYIHOCTEM MOKA3aTEeIbHBIX
yYpaBHEHUI

[IpodopuentannonHoi ypok Ouser B
98 Oymymiee

OCHOBHBIE METO/TBI PEUICHHUS CUCTEM H
99 COBOKYITHOCTEM JIOrapu(PMUUECKUX
YpaBHEHHI

OcHOBHBIE MCTOABI PCHICHUA CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCKUx
YpaBHEHHI

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3

101 Pa3NUYHBIX 00JIACTEeH HayKH U peabHOM
JKU3HU, UHTEPIIPETALUs II0JY4EHHBIX
pe3yJIbTaToB

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 Pa3IMYHbIX 00IacTel HayKu U pealbHON
KHU3HH, UHTEPIPETALNs TOTYIEHHBIX
pe3ynbTaToB




[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3

103 Pa3IMYHBIX 00JIacTel HAyKU U peaIbHON
KU3HHU, UHTEPIPETALNS TOTYISHHBIX
pe3yabTaToB
Kontposbnas padora: "Cuctemsl

104 paIoOHAaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U JIOrapu(hMUIECKUX
ypaBHeHU"

105 PanmonansHble ypaBHEHHUS C TapaMeTpaMu

106 PanmonanbsHbIe HEpaBeHCTBA C
napameTpamu

107 PanyoHaneHbIE CHCTEMBI C TApaMETPAMHU

108 HppaunoHanbHble ypaBHEHHUS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanmoHaibHbIEe CHCTEMBI €
napameTpaMu

110 IToka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpaMu

111 IlokazareabHbIE CUCTEMBI C TapaMETPaMU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmmuueckue CUCTEMBI ¢
napameTpaMu

114 Tpuronomerpuveckne ypaBHEHHUS C
napameTpaMu

115 Tpuronomerpuyeckue HepaBeHCTBA C

napaMmeTpamMu




116

TpuroHomeTpru4YeCKuE CUCTEMBI C
napameTpaMu

117

[Toctpoenue u uccienoBaHue
MaTeMaTUYeCKUX MOJIETIEH pealbHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C
rnapameTpamMmu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTYALUH C IIOMOIIbIO CUCTEM YPABHEHUI
C mapaMeTpamu

119

[TocTpoenue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeH peabHbIX
CUTYaIUH C MOMOIIBIO0 CUCTEM YPaBHEHHIA
C mapaMeTpamu

120

KonTponbhas pabora: "3agauu c
napameTpamu”

121

[ToBTOpenue, 06001IEHNE,
cUcTeMaru3auus 3HaHui: "YpaBHenus"

122

[ToBTOpenue, 06001IeHNE,
cuctemaTusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0600mEeHNE,
cucTeMaTu3anus 3HaHui: "YpaBHEHU .
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 0600MIEHNE,
cucremarn3anus 3Hanui: "HepaBeHncrsa"

125

[ToBTOpeHME, 0600MIIEHNE,
cucreMaTtu3anus 3Hanui: "HepaBencraa"

126

[ToBTOpenue, 0600IICHNE,




cucrtemaTusanus 3HaHuii: "HepaBeHncrpa"

[ToBTOpeHuE, 06001IEHNE,

127 cucteMaTtu3anus 3HaHui: "[IpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, 060061eHNE,

128 cucrtemaTtusanus 3Hanui: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 06001meHNE,

129 cuctematuzanus 3Hanui: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIEHNE,

130 cucrtemaTuzanus 3Hanui: "MHTerpai u ero 1
npuMeHeHue"

131 [ToBTOpenue, 060061IeHNE, 1
cucteMaTtu3aus 3HaHui: "OyHkun"

132 [ToBTOpenue, 06001IEHNE, 1
cucteMaTtu3anus 3Hanui: "Oyukuun"

133 [ToBTOpenue, 060061IeHNE, 1
cucteMaTtu3anus 3HaHui: "OyHkun"

134 HToroBast KOHTpoJsIbHas paboTta

135 Hroroas koHTpoOIBHAsS paboTa

136 [ToBTOpeHue, 06o0IIeHNE, 1
cHCTEMAaTH3aInsI 3HaHUHN

OBIIEE KOJIMYECTBO YACOB IIO 136 10

[TPOT'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIbBI IJISA YYUTEJA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU

HUHTEPHET
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