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MHNOACHUTEJIBHAA 3AIIMCKA

VYuebHblil Kypc «Airedpa u Hayajga MaTEMaTHYECKOTO aHAIU3a» SIBISICTCS
OJTHUM M3 HauOojee 3HAYMMBIX B IPOrpPaMME CPEIHEro oOIIero oOpa3oBaHUS,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECIeUnBAET MHCTPYMEHTAIbHYIO 0a3y aJis
M3YUCHHUsSI BCEX E€CTECTBEHHO-HAyYHBIX KYPCOB, & C IPYroil CTOPOHBI, (hopMUpyeT
JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE O0YYalolUXCsl Ha YPOBHE, HEOOXOAUMOM
IUI OCBOEHUSI MH(POPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U APYTUX
JUCUMIUIMH. B paMkax JaHHOTO Y4eOHOro Kypca OOy4aroliuecs OBJIaJIeBarOT
YHUBEPCAIBHBIM $I3bIKOM COBPEMEHHOM Hayku, KoTopas (OopMyIHpyeT CBOU
JTOCTH)KCHHSI B MaTeMaTudeckon opme.

Y4eOHblil Kypc anreOpsl M Hayad MaTeMaTUYECKOTO aHajin3a 3aKiIabIBacT
OCHOBY Ui YCIEHIHOTO OBJIAJCHHS 3aKOHaMH (PU3MKH, XUMUHU, OHOJOTHH,
MOHUMAaHUsl OCHOBHBIX TEHJICHLIUHA pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCA B COBPEMEHHBIX ITU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HCIIOJNIb30BaTh MX JJi JaJIbHEHIero oOpa3oBaHHUS U B
MOBCEIHEBHOM XM3HU. B TO e BpeMs oBnageHuEe aOCTPaKTHBIMH M JIOTHYECKH
CTPOTUMHU KOHCTPYKIIMSIMU ainreOpsl M MaTeMaTH4YecKOro aHajin3a pa3BUBAeT
YMEHUE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JI0Ka3bIBaTh
YTBEPXKIICHUSI C TOMOIIBI0O UHAYKIIMA U PAcCCYX AaTh AETYKTUBHO, HUCIOIB30BaTh
0000IIeHNEe W KOHKpPETU3allMio, abCTparupoBaHHWE U aHAJIOTHUIO, (OPMHUPYET
KpPEaTUBHOE ¥ KPUTHUYECKOE MBIIIICHUE.

B xome m3ydenus yueOHOro Kypca «Anrebpa W Hayama MaTeMaTHYECKOTO
aHaM3a» OO0YYaroIIuecs MOIy4aloT HOBBIA OIBIT PEIICHUs MPUKIAAHBIX 3a/ad,
CaMOCTOSATENIFHOTO MOCTPOCHHSI MAaTeMaTUYECKUX MOJENCH peanbHBIX CHUTYaIlWH,
WHTEPIPETAIIUU  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCI C  NpPUMEPaMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpUpOJle, HAYKEe U HUCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYE€CKUMU OTKPBITUSIMU U UX aBTOPaMHu.

Y4eOHblil Kypc 00JafaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM IOTEHIIMAJIOM,
KOTOpBIM peanu3yercss Kak uepe3 YydeOHbI MmaTepuall, CHOCOOCTBYIOIIMIMA
(GOpMHUPOBAHUIO HAYYHOIO MHPOBO33PEHHUS, TaK U yepe3 cheuuduxy ydeOHOI
NESTENbHOCTH, TpeOyromell MNpoAOHKUTEIbHON — KOHIEHTpAllid  BHUMAaHMUS,
CaMOCTOATENIHOCTH, AaKKypaTHOCTU M  OTBETCTBEHHOCTH 3a TOJy4YEHHBIN
pe3yIbTarT.

B ocHoBe Meromuku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHanmM3a JICKUT JAeSITeIbHOCTHBIN MPUHITUT 00y4deHusI.

B crpykType yueOHOro kypca «Anrebpa M Hayajla MaTeMaTHUYECKOro
aHaM3a» BBIJIETICHBI CICNYIONINE COACepKATeIbHO-METOANYECKHe JIMHUU: «Yuncna
U BBIUUCTICHUS», « DYHKIIMU U rpadukm», «YpaBHEHUS U HEpaBeHCTBay, «Hagama
MaTeMaTHUYeCKOro aHaimsa», «MHoXecTBa U Joruka». Bce ocHOBHBIE



COZIEPKATEIbHO-METOAUYECKUE JIMHUM H3Yy4alOTCAd Ha NPOTSKEHUU JBYX JIET
oOyueHus: Ha ypOBHE CpeJHEro oO0Iiero oOpa3oBaHMs, E€CTECTBEHHO JOIOJIHSA
IpYr Ipyra W NOCTENEHHO HACHIIIASCh HOBBIMM TEMAMH W pasnenamu. J[aHHBIN
y4eOHBIM KypC SBISIETCS MHTETPaTHUBHBIM, ITOCKOJIBKY OOBEIUMHAET B cede
COJIepKaHNe HECKOJIbKMX MAaTeMaTH4YeCKMX JUCIHUIUIMH, TakKMX Kak anreopa,
TPUTOHOMETPHUS, MAaTEMATUYECKUM aHalu3, TEOPUS MHOXKECTB, MaTEMaTH4YeCKas
noruka u apyrue. Ilo Mepe Toro kak oOydarolmimecs OBJIZEBAlOT BcE Ooliee
MIMPOKUM MAaTeMaTHUYE€CKUM armnaparoM, Y HUX MOCIeI0BaTeIbHO popMupyercs u
COBEPILIECHCTBYETCA yMEHHE CTPOMTh MAaTEMAaTU4YECKyl0 MOJENb pPEAJbHOU
CUTYaIlH, IPUMEHATh 3HaHUs, TOJYYCHHbIE MPU U3YYEHUU y4ueOHOro Kypca, IS
pELIEHUs] CaMOCTOATENbHO C(HOPMYJIMPOBAHHON MAaTeMAaTUYECKON 3aauM, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxaTtenbHO-METOANYECKAs JIMHUS «Hucna M BBIYUCICHUS) 3aBEPLIACT
(opMHUpOBaHUE HABBIKOB HCIIOJIb30BAHUS IEHCTBUTENBHBIX YUCEIN, KOTOPOE OBLIO
HAyaTo Ha YpOBHE OCHOBHOrO o0uiero oopazoBanus. Ha ypoBHe cpennero oiero
oOpa3oBaHusg 0co0oe BHUMaHUE  yuensercss  (OPMUPOBAHHIO  HAaBBIKOB
palMOHAIBHBIX BBIUMCICHUN, BKJIIOYAIOIIKUX B CEOsl MCIOJB30BAHUE PA3IUYHBIX
GopM 3amucu YuUCNa, YMEHHUE JeJaTb HPUKUIKY, BBIIOJHATH NPUOIMKEHHBIC
BBIUMCIICHUS, OLEHUBATh YUCIIOBBIE BBIPAXKEHUS, pabOTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMU. 3HaKOMble OOY4YalOIIMMCS MHOYKECTBA HATypPAJbHBIX, LENbIX,
palMOHAIBHBIX M JCHUCTBUTEIBHBIX  YUCEI  JOINOJHAIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4YMCel. B  KaXIoM U3 3TUX MHOXKECTB PaccMaTpUBAOTCS
CBOWCTBEHHBIE €My CIeUU(UUYECKUE 3aJadyd W ONEepaluu: JEJICHUE Halelo,
OlEpUpPOBaHHE OCTaTKAaMH Ha MHOXKECTBE ILIEJbIX YHCEN, OCOOble CBOMCTBA
paIMOHATIBHBIX M UPPALMOHAIBHBIX YKCEN, apu(PMETHUECKUE OIepalii, a TaKxKe
U3BJICUCHUE KOPHS HATypaJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
brmarogapst mocnenoBaTenbHOMY PACIIMPEHUIO KPYyra HCIIOIb3YEMBIX YHCENl H
3HAKOMCTBY C BO3MOXKHOCTSIMH HX IPUMEHEHHs JUIsl PELICHHs PA3NIMYHBIX 3a]a4
(GopMupyeTCsl peACTaBIeHUE O €IMHCTBE MaTeMaTHKU KaK HayKd U €€ poid B
IOCTPOEHUU MOJIETEH peanbHOr0 MHUpPA, LIUPOKO HCIOJIb3YIOTCS 000OLICHHE U
KOHKPETHU3aLIUS.

JIuans «YpaBHEHUST M HEPABEHCTBA» PEAIN3YETCS HA INPOTSKEHUU BCETO
oOyueHusi Ha YPOBHE CpeaHEero oOuiero oOpa3oBaHUs, MOCKOJIbKY B KaXJIOM
paszgene lIporpaMMbl IIPEIyCMOTPEHO pELIEHUE COOTBETCTBYIOIUX 3axad. B
pe3yipTaTe OOy4aroulMecs OBJIAAECBAIOT PA3IMYHBIMM METOAAMM  PELICHMS
pallMOHAIBHBIX, HMPPAlMOHAIbHBIX, IOKA3aTeJIbHBIX, JIOTAPU(PMHUUYECKHX U
TPUTOHOMETPUYECKUX YPAaBHEHMH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
coxepxamux napamerpsl. [lonydeHHbIE yMEHHs MIMPOKO MCIOJIB3YIOTCA IpU
UCCIEeOBaHNN (QYHKUUNA C MOMOILIBIO MPOU3BOAHON, MPU PELICHUH MPUKIATHBIX



3a/a4 ¥ 3a7a9 Ha HAXOXKJCHUE HAMOOIBIINX U HAMMEHBITUX 3HAYCHUN (yHKITUH.
JlanHasi coqepikarenbHasl JTUHUS BKIIIOYAET B ceOs Takxke (OPMHUPOBAHUE YMEHHI
BBITIOJIHATH  pacu€Tel 1o  (opMmynaMm, MNpeoOpa3oBaHUsl  pallMOHAIBHBIX,
HUPPALIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAXKEHUM,
COJIEpKAIIMX CTermeHu u Jjorapudmel. brarogaps u3ydeHuio aireOpandeckoro
Marepuajga MOPOUCXOAUT  JajbHEWIlee  pa3BUTHUE  AJTOPUTMHUYECKOTO U
a0CTPaKTHOT'O MBIIUICHUSI OO0y4YaroIMXcs, (GOPMHUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxjaeHui, pabOThl C  CHUMBOJIbHBIMH  (opMaMu,  MpeJCTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BHJE PAaBEHCTB U HEPaBEHCTB. Aurebpa
npennaraet d()QPEKTUBHBIC HMHCTPYMEHTHI [JISI PEIICHUS MPAKTHUYECKUX W
€CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJSJHO EMOHCTPUPYET CBOM BO3MOXHOCTH KaK
SI3bIKA HAYKH.

ConepxatenpHo-MeToAnYecKass JHUS «DyHKIMM ©  TpaduKu» TECHO
NEeperieTaeTcsl ¢ JPYTUMU JIMHUSMHU Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aa€T MOCIEA0BATENBLHOCTD U3YUEHU MaTepuana. M3yuenne cTeneHHou,
MO0Ka3aTeNbHOM, JTorapuMUUECKO U TPUTOHOMETPUUECKUX (DYHKIIUMA, UX CBOMCTB
U rpaduKoB, UCHOJb30BaHUEe (DYHKIUN JJI pelleHUs 3aJlad U3 JIPYruX y4eOHBIX
MPEAMETOB U peaJbHOM KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M,
Tak U C PEIICHUEM YypaBHEHUW W HepaBeHCTB. [Ipu 3TOM OosbllIOE BHUMaHUE
ynensercs: GOpMUPOBAHUIO YMEHHSI BBIPAKATh (POPMYJaMU 3aBUCUMOCTH MEXKITY
pa3IMYHBIMU BEJIMYMHAMU, HUCCIIEIOBAaTh TOJNyUYCHHbIE (YHKIIMH, CTPOUTH HX
rpaduxu. Matepuan 3Toi colep)KaTelIbHON JIMHUKM HAIleJIeH Ha Pa3BUTHE YMEHHI
U HaBBIKOB, TMO3BOJIAIONIMX BBIPAXKATH 3aBUCUMOCTH MEXKIY BEIMYMHAMH B
pa3nuuHON ¢opMe: aHATMTHUECKOW, Tpaduyueckor u cioBecHoil. Ero msydenume
CIIOCOOCTBYET  PA3BUTHIO  QJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIEHNI0 M KOHKPETU3AIIUHU, UCTIOH30BAHUIO aHAJIOTHH.

ConepxkarenbHass nuHus «Havanma mMaremMaTM4ecKoro aHaiv3a» IO3BOJISIET
CYILIECTBEHHO PACIIUPUTh KPYI KaK MaTEMaTUYECKUX, TaK U MPUKJIAAHBIX 3a7ady,
JOCTYIHBIX OOYYarOMIMMCS, TaK KaK y HHUX TOSIBISIETCS BO3MOXXHOCTH CTPOHTH
rpauky  CIOXKHBIX (QYHKIMM, ONpENeNiaTh WX HauOONbIIME W HAUMEHbIINE
3HAYEHUS, BBIUUCIATH IUIOMAAN (GUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH M
yCKOpeHHUs TpoiieccoB. JlaHHasi coaepxkaTenbHas JUHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOCHHMSI MAaTEMAaTUYECKUX MOJEJIEH peaabHbIX CHUTYallUi,
MO3BOJIAET HAXOAWTh HAWIyYIllee peHIeHUEe B TNPUKIAIHBIX, B TOM YHCIIE
COLIMAIbHO-?KOHOMUYECKHX, 3a/1auaX. 3HAKOMCTBO C OCHOBAMHU MaTeMaTH4YECKOIO
aHajgu3a CHOCOOCTBYET PAa3BUTHIO aOCTPAKTHOrO, (HOpMaIbHO-JIOTHYECKOTO H
KpEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUM paclo3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKU B HAyKe, TEXHUKE M HCKyccTBe. OOydaromniyecs: y3HamT O



BBIJIAIONIUXCS PE3yJIbTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxkarenbHO-METOINYECKasA JIMHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOsl DJIEeMEHTbl TEOpPUM MHOXKECTB M MAaTeMaTH4YeCKOW JIOTMKU. TeopeTHKo-
MHOECTBEHHbBIE MPEJICTABJICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOM MaTeMaTUKH
U TIpeajiaraloT HamOoJiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIOIIMNA BCE pa3/elibl
MaTeMaTUKu W €€ TMPUJIOKEHHUI, OHU CBSA3BIBAIOT pa3HbIE MaTEeMaTUYECKUe
JUCUUIUIMHBI M HMX TMPWIOKEHHUS B eauHoe 1enoe. [loaTomy BaxHO [OaTh
BO3MOXKHOCTh OOydJaromiemMycss TOHHUMATh TEOPETUKO-MHOKECTBEHHBIA  SI3BIK
COBPEMEHHOW MAaTeMaTUKH M HCHOJb30BaTh €0 JJI BBIPAXKEHUSI CBOMX MBICICH.
JpyruM BaXHBIM TPU3HAKOM MAaTEMaTUKU KaK HayKd CIIeyeT MpU3HATh
CBOMCTBEHHYIO €H CTpPOrOCTh OOOCHOBAaHWW W CJEIOBAaHUE OMPEIACIEHHBIM
MpaBWJIaM  IOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIUICHUS
o0y4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOM PACCYKIEHHUS HA OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBIIUICHHUS.

B yuebnom kypce «AnreOpa ¥ Hayala MaTeMAaTUYECKOTO AaHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTUYE€CKOTO MOECIUPOBAHUS, KOTOPHIC MPU3BAHBI
crocoOCcTBOBaTh (OPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENEH peabHbIX
CUTYyallUil, MCCIEAOBAHUS HTUX MOJEIEH C MOMOIIBIO amnmnapara anreOpsl U
MaTeMaTU4YEeCKOro aHaln3a, WHTEPIPETALNU IOJYyYEHHBIX pe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KaXKJbII U3 pa3AeliOB MPOrpaMMBbl, TOCKOJIbKY BECh MAaTepHAl
y4e0HOro Kypca IIMPOKO HCHOJB3YeTCA AJisl pelIeHHs MPUKIaAHbIX 3anad. Ilpu
pEIICHUH  PEAIbHBIX  NPAKTUYECKUX  3a7ad  oOydJaronimecs  pa3BUBAIOT
HAO0JII0IATEIbHOCTh, YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH, adCcTparupoBaThCs,
UCTIONIb30BaTh ~ AHAJIOTHIO, 0000Imarh W KOHKPETH3UPOBATH  MPOOJIEMY.
HestenbHOCTh 1O  (QOPMHUPOBAHUIO HABBIKOB PEIICHMS] MPUKIAJAHBIX 3a7a4
OpraHM3yeTcsl B MPOLIeCCe N3YUEHUs BCEX TeM yueOHOro Kypca « Anredpa u Havasia
MaTeMaTHYECKOIro aHAIN3ay.

Ha wu3yuenue yueOHOro kypca «AinreOpa M Hayaia MaTEMaTUYECKOIo
aHanm3a» otBoauTcs 272 yaca: B 10 kimacce — 136 gacoB (4 daca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEACIIO).



COJAEPXAHUE OBYUYEHUSA
10 KVIACC

Yuciia 1 BbIYUCICHUSA
PaunonansHbie yncna. OOBIKHOBEHHBIE U AECITUYHBIE JPOOH, IPOLEHTHI,

OeckoHeuHblIe nepuoanyeckue apoou. [Ipumenenue npodeit u MpoIrEeHTOB JIs

pELIeHUs MPUKIAIHBIX 33[1a4 U3 Pa3JIMYHbIX OTPACiiel 3HAHUW U pPealbHOM KU3HMU.

JlencTBUTENBHBIE YMCA. PalMoOHaIbHBIE W UPPalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepaudd € JIGHCTBUTENbHBIMH  4ucIamMu.  Moayinb
JNEeUCTBUTEIBHOTO YHUCia U ero cBodcTBa. [IpuOmmkEHHBIE BBIYMCICHUS, MpaBUiia
OKpYTJIEHUs, IPUKNJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ wenbiM 1nokaszareneMm. buHom Hberotona. Hcnonb3oBaHue
noaxosien (popmbl 3aMucu 1eUCTBUTENbHBIX YUCEN Al PEIIEHUs] TPAKTUYECK X
3a/1a4 U NPEJCTABIICHUS JAaHHBIX.

ApudmMeTuyeckuii KopeHb HaTypajIbHOU CTENEHU U er0 CBOWCTBA.

CreneHp C panuOHAIBHBIM [OKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNEHUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa sorapudma. JlecsTUUHBIE W HATypaJbHBIC
aorapu@msl.

CuHyC, KOCHHYC, TAHT€HC, KOTAHI'€HC YUCJIOBOIO aprymMeHTa. ApKCUHYC,
APKKOCHHYC U APKTAaHI'E€HC YMCIOBOTO apryMeEHTa.

YpaBHeHUS 1 HEPABEHCTBA

ToxnmectBa U TOXAECTBEHHBIE IpPeoOpa3OBaHUA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUsA-CIIEACTBUA. HepaBeHCTBO,
pelIeHue HEpaBEeHCTBA.

OCHOBHBIE METO/Ibl PEIICHUS LETbIX U IPOOHO-pAIMOHAJILHBIX YPAaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBI OT OJHOW IIEpEMEHHOW. JleneHme MHOrousjaeHa Ha
MHOIOWJIEH ¢ ocTtatkoM. Teopema be3dy. MHOrouneHsl ¢  UeIbIMHU
koadunuenramu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHHH, COAEPKALIUX CTENIEHN U KOPHH.

HppaunonanbHeie YpaBHEHHS. OcHoBHBIE METO/IbI peleHus
HMPPALUOHAIBHBIX YPABHEHUM.

Iloka3zarenpHble ypaBHEHHsA. OCHOBHBIE METOJIbI PELICHUS IOKAa3aTEIbHBIX

YPaBHEHHUM.
[IpeobpazoBaHue BeIpaKEHUH, COIEPIKAIINX JIOTApU(MBI.
Jlorapudmuyeckue yYpaBHEHUSI. OcHoOBHBIC METOIBI peIIeHUs

Jorapu(pMUUYECKUX ypaBHEHUU.
OcHoBHbIE TPUTOHOMETPUUECKHUE bopMyblL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUN. PellieHne TpuroHoMeTpuyeCcKuX ypaBHEHUN.



Pemienne cucrem NMHEHHBIX YpPaBHEHHMM. Marpuia CUCTEMBI JIMHEMHBIX
ypaBHeHu#. Ornpenenurenb MaTpullbl 2X2, €ro TIeOMETPUUYECKUH CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHUE ONPEACHUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX YpaBHEHUW. PemeHne mNpukIagHbIX 3a7ad C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX YypaBHeHUU. lccienoBaHue TMOCTPOCHHOM MOJEIU €
MIOMOILBIO MaTPHIL] U ONPEIETUTENEH.

ITocTpoeHre MaTeMaTUYEeCKUX MOJEJIENM PEaIbHOM CHUTyaluH C MOMOIIBIO
YPaBHEHUW U HEPABEHCTB. [IprMeHEHME ypaBHEHUI U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3aJlad M3 Pa3JU4HbIX 00JlacTell HayKu W peabHOM
AKU3HH.

DyHKIMU U TPaPUKH

OyHKIUs, crmocodbl 3amaHus (yHKIUMU. B3auMHO oOpaTHbie (QYHKIIHMH.
Komnosunuss ¢ynkumii. ['paduk ¢GyHKIuH. DiemMeHTapHbIe MpeoOpa3oBaHuUs
rpauKoB ¢ yHKIIHA.

Obnactb ompeseneHuss U MHOXKECTBO 3HaueHUi ¢yHkuuu. Hymu QyHkiumu.
[TpomexyTku 3HaKomocTostHCcTBa. YETHBIC M HEeUETHBIC PyHKIMU. [lepuoanueckue
byrakiun. [IpoMexyTku MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MHHHMYMBI
dbynkuuu. Hanbosnbiiiee 1 HauMeHbIlee 3HaUYeHUS (QYHKIIMU Ha IPOMEKYTKE.

Jluneitnasi, KBaJpaTU4yHasi U JpOOHO-TMHEHHAs (QYHKIUU. DJIEMEHTapHOE
MCCJEI0BAaHUE U MOCTPOEHUE UX TPadUKOB.

CremnenHas (GyHKIMS ¢ HATYpaJbHBIM U IIEJIBIM MOoKa3aTesneM. E€ cBolicTBa u
rpajuk. CoiictBa M rpaduK KOpHA N-Oi CTENEHM Kak (PyHKUUU OOpaTHOU
CTEINEHU C HATypaJIbHBIM IOKA3aTEJIEM.

[lokazarenbHas U jnorapudmudeckass (QyHKIIMU, WX CBOMCTBA M TpaduKu.
Hcnonb3oBanue rpadukoB pyHKIMI 17151 peIieHUs] ypaBHEHUM.

Tpuronomerpuueckass OKPYXHOCTb, OIpPEIEJIEHUE TPUTOHOMETPUUYECKUX
(YHKIIHI YUCIOBOTO apryMeHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pPEAlbHBIX MPOLECCAX W SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havaja maTeMaTH4eCcKOro aHajams3a

[locnenoBaTenbHOCTH, CIOCOOBI 3aJaHus MoOcienoBarelbHOCTe. MeTton
MaTeMaTu4ecKon WHYKIUY. MOHOTOHHBIE U OrpaHHYEHHBIE
IIOCIIEA0BATEIBHOCTH. VICTOpUS BO3HMKHOBEHHMS MAaTEMaTHYECKOTO aHalM3a Kak
aHanM3a OECKOHEYHO MAJIBIX.

Apudmernueckas U reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaroIas
reomeTrpuueckas nporpeccusi. Cymma O0€CKOHEUHO YOBbIBalOIEd reoMeTpUYeCKOon
nporpeccuu. JIMHEWHBIA U KCIIOHEHIMAIBHBIN pocT. Hucno e. dopMyna CIOKHBIX
npoueHToB. Mcronp3oBaHWE MPOTrpecCHMM Ul  PELIEHUs peajbHbIX 3a4ad
NPUKIIAHOTO XapaKTepa.



HenpepeiBHbIE (GYHKIIMM W WX CBOWCTBA. TOYKH pa3pbhiBa. ACHMIITOTHI
rpadpuxoB Qynkiui. CBoiicTBa (YHKUMI HENPEPHIBHBIX Ha oOTpe3ke. Merton
WHTEPBAJIOB JUISl PEUICHHUS HEpPaBEHCTB. I[IpuMEHEHHE CBOWCTB HENPEPBIBHBIX
GyHKUMN U1 pelieHus 3a1ay.

[lepBas u Bropas npousBoaHble PyHKIUU. OnpeaeneHne, reOMeTPUIECKUN 1
(Gu3HYECKUI CMBICI TPOM3BOJHOM. Y paBHEHUE KAacaTeIbHOU K rpaduKy (DyHKIIHH.

[IpousBoaHbIE  DJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass ~ CyMMBbl,
MIPOU3BEICHUS, YACTHOTO M KOMITO3UIINH (DYHKITHM.

MHokecTBa U JIOTHUKA

MHOXeCTBO, OINEepauryd HaJl MHOXKECTBAMM M KX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IlpuMmeHeHne TEOPETHMKO-MHOXKECTBEHHOIO — ammapara i
ONMCAaHUSI PEAJbHBIX IPOLECCOB W SABJICHUW, NPU PEIICHUH 3a0a4 W3 APYrux
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYE€CKOro OOBEKTa, CIENICTBUE,
JIOKa3aTeNbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KJIACC

Yucaa 1 BbIYMCICHUS

Hartypanbapie u nensie yncna. [IpumeHeHne NpU3HAKOB JECIUMOCTH LIEJIBIX
gyucen, HauOonpiui oOmui gemurens (nanee — HOJl) u Hammensbliee oOriee
kpaTtHoe (nanee — HOK), octatkoB o monysnto, anroputMa EBkinuaa uist pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie umncia. AnreOpanueckass W TpUTOHOMETpUYECKas (HOpMbI
3alMCH KOMIUIEKCHOTO 4Hciia. ApudMeTHYecKHe Orepanud ¢ KOMIUIEKCHBIMU
guciamu. 300pakeHne KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOW TIIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu W3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YUCEJ JUIsl pelieHrs PU3NYECKUX U T€OMETPUUECKHUX 3a/1a4.

YpaBHeHUA M HEPABEHCTBA

Cucrtema ¥ COBOKYIHOCTh YpaBHEHHWW M HEPaBEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEACTBHS. PaBHOCUIIBHBIE HEPABEHCTBA.

OT6op  KOpHEHl  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienre TpuroHoMeTpudeCKuX HEpaBeHCTB.

OcHOBHBIE METO/Bl PEIIEHUS TOKA3aTENbHBIX U  JIOTapU(OMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEUICHUS CUCTEM M COBOKYIHOCTEW palyOHAIbHbIX,
UPPALMOHATIbHBIX, MTOKA3aTEIbHBIX U JJOrapu(MUIECKUX YPABHEHHUIA.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TApAMETPAMH.



[IpumMeHeHne  ypaBHEHWMH, CHCTEM W HEPAaBEHCTB K  PELICHHUIO
MaTEeMaTUYECKUX 3a/Jad M 3aJlad HU3 Pa3Ju4HbIX 00JlacTell HayKM U peabHOM
KU3HH, HHTEPIPETALMS IOJYYEHHBIX PE3YyIbTaTOB.

DOyHKIUYU U TPaPUKH

I'padux xommosunuu Qyukmuii. ['eomerpuyeckne o0pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue GyHKIIUU, UX CBOWCTBA U TpadUKH.

['paduueckre mMeTonmbl pelieHWs ypaBHEHUWU W HepaBeHCTB. ['paduueckue
METO/Ibl pEeLIEHUS 3a/1a4 C TapaMeTpaMHu.

Hcnonb3oBanue rtpadukoB (GYHKIUN IS HMCCIEIOBAHUS IMPOIECCOB U
3aBHCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEHIEHUH 3a]ad U3 APYTHX y4eOHBIX
PEIMETOB U PEATIbHON KU3HH.

Hauvana maTeMaTH4eCKOro aHaJIu3a

[IpumeHeHue Mpor3BOAHON K MCCIEOBaHUIO (YHKIUM HA MOHOTOHHOCTh U
sKcTpeMyMmbl.  HaxoxzaeHue  HauOONbIIETr0 W HAWMEHBIIETO  3HAYECHHI
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHne MPOU3BOJHOM JUIsI HAXOXKIEHUS HAWIYYIIero peuieHus B
MPUKJIAJAHBIX 3ajadax, JUIsl OINpEAENICHHs] CKOPOCTH W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYIION W rpaPuKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbiX. llepBooOpasHbie
aneMeHTapHbIX GyHKIu. [IpaBuia HaXoXKIeHUS TEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI VHTErpaa. Brruucnenue
onpenenéHHoro uHTerpana o ¢gopmyne Herotona-JIeibuuna.

[IpumeHnenne wWHTErpana Uis HAXOXKISHUS IUIOMIAJEH TUIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEJl.

[Tpumepsr pemennit  auddepeHuanbHbIX ypaBHEHUN. MareMmaTtndeckoe
MOJEJMPOBAaHUE peajbHBIX MPOIECCOB C MOMOLIbI0 AU depeHInaIbHbIX
YPaBHECHUU.



IUDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIMI VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOro BOCIIUTAHMS:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULKK 00YYaIOIIErocs Kak akKTUBHOTO U
OTBETCTBEHHOTO0  4JieHa  POCCHIICKOro  oOIIecTBa,  MPEACTAaBIECHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TpaXXAaHCKOTOo oOmecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aMMOJCICTBOBATh C COLMAJbHBIMU HMHCTUTYTAMHU B COOTBETCTBUM C UX
GYHKIUAMY ¥ HA3HAYCHHUEM;

2) NIAaTPHOTHYECKOT 0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKON Tpask/IaHCKOW UICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOSAIIEMY POCCUMCKOW MaTeMaTHKH, EHHOCTHOE OTHOLIEHUE K
JTOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIDKEHHH B JIPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU,;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

OCO3HAHME ITYXOBHBIX IIEHHOCTEM pOCCUHCKOro Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHMS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTH)KEHUH HAyKM U JIeATENbHOCTHIO YYEHOr0, OCO3HAHUE
JMYHOIO BKJIAJIa B MOCTPOCHUE YCTOMUYHMBOrO OYyAYIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYAsl SCTETHUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]a4, PEIICHUHN, PACCyKIEHUH, BOCTIPUUMYHBOCTh
K MaTEMaTUYECKUM aCIEKTaM PA3JIMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nUYecKOro BOCIUTAHMA:

C(OPMUPOBAHHOCTh YMEHHS TMPUMEHATH MaTeMaTHUeCKUE 3HaHUA B
MHTEpEecax 3J0POBOro U 6e30macHoro oopasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHITUU U
OTIbIXa, peryispHas (pusnueckas aKTUBHOCTB), (PU3NUECKOE COBEPIIECHCTBOBAHUE
MIPH 3aHATUAX CLIOPTUBHO-0310POBUTEIBHON JAEATEIbHOCTHIO;

6) TPy/10BOro BOCTIMTAHMSA:

TOTOBHOCTh K TpYAY, OCO3HAaHHWE IIEHHOCTH TpPYAOIIOOMs, HHTEpec K
paznuuHbIM  chepaM  MPOPECCHOHAIBHON  AESATEIBHOCTH,  CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEPILIATh OCO3HAHHBIA BBHIOOD
Oynymier mpodeccuu u peann30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TIAHBI,



TOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO W
caMO00Opa30BaHUI0 HA TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4aCTHIO B PEIICHUHU MPAKTUYECKUX 33/1a4 MaTeMaTUYECKOM HaNpaBJICHHOCTH;

7) 3KOJIOTHYECKOI 0 BOCTIMTAHMS:

c(hOpPMUPOBAHHOCTh  DKOJIOTUYECKON KYJIbTYpPhl, TIOHUMAaHUE BIUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLMATBHOM
Cpelbl, 0CO3HAHME TJI00ATLHOTO XapakTepa dKOJOTHYECKUX MPoOIIeM, OpHUESHTAIIHUS
HAa TPUMCHECHHE MaTeMaTH4YECKUX 3HAHUW JUIsl pelieHusl 3amad B 00JacTu
OKpY>KaoIel cpelbl, IJIAHUPOBAHHE TIOCTYNKOB W OILIEHKM WX BO3MOXKHBIX
MIOCJIEACTBUM JJISI OKPYXKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOTI' 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl HAyKH ©W  OONIECTBEHHOW  MPAKTUKW, ITOHHMMaHUE
MaTEMaTUYECKONM HayKu Kak cQepbl 4YeJOBEUECKOW JesTeIbHOCTH, JTaloB €€
pa3BUTUS M 3HAYUMOCTH JUIsI PA3BUTHUSL I[MBUJIM3AIUU, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKM W MAaTeMaTHUYeCKOM KyJIbTYypOll KakK CpEeJCTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTh
WHIWBUIYAJILHO W B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbBI

IMo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

ba3oBble joruueckue aeiicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTUYeCKHX
OOBEKTOB, TIOHATHHA, OTHONICHUH MEXKAY TOHATHIMH, (OPMYIHPOBATH
OTIpe/ICIICHNs] TIOHATHUM, YCTaHABJIUBATH CYIICCTBEHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHUS AJis1 0000IIECHUS ¥ CPABHEHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A;

BOCIPUHHMMATh,  (QOpMyIUMpoBaTh U  NPEOOPA3OBBIBATH  CYXKIACHUS:
yYTBEpIUTEIbHBIC U OTPUIIATEIIHHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IPOTHUBOPEUHS
B (pakTax, MaHHBIX, HAOJIOJEHUAX U YTBEPXKACHUSIX, Mpeiaratb KPUTEPUH JIs
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNN;

JeNnaTh BBIBOJBI C WCIOJb30BAHWEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIFOUCHUM 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIPHO JTOKA3aTEIbCTBA MATEMATHIECKUX YTBEPKICHUI
(mpsiMbI€ U OT MIPOTUBHOTO), BBICTPANBATh apryMEHTAIINIO, IPUBOAUTH MIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crocod pemieHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPHAHTOB  pEIICHUs, BbIOMpaTh Haubolee TONXONAMUNA C  y4ETOM
CaMOCTOSATENFHO BBIIETIEHHBIX KPUTEPHEB).



Bba3oBble nccienoBarebCKue TeiicTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh  BONPOCH,  (QUKCHUPYIOIIHE  MPOTUBOpPEUYHE,  MPOdIIEMY,
yCTaHABJIMBATh MCKOMOE W JIaHHOE, ()OpPMHPOBATh THUIOTE3y, ApryMEHTHPOBATh
CBOIO TIO3UIMIO, MHEHUE;

MPOBOANTH CAMOCTOSATEIHLHO CIUIAHMPOBAHHBIN JKCIICPUMEHT, UCCIICIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTEMaTUYECKOro OOBEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXTy OOBEKTaMHU, SIBICHUSIMH, TTPOIIECCaAMU;

CaMOCTOSITESIHHO (POPMYIHUPOBATH OOOOIICHHS M BBIBOJBI MO pe3yJbTaTam
NpPOBEAEHHOTO  HAOMIOJEHUs,  WMCCJENOBAaHUS, OIICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0OOOIIICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIIBUTATH
MIPETOIO0XKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

BBISIBIIAITH JACPUITUTH WH(POpPMAITUH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U IS PEIICHUS 33]1a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBaTh W HWHTEPHPETUPOBATh HH(GOPMAIHMIO PA3NTUYHBIX BUIOB H
dbopM mpencTaBieHus;

CTPYKTYPHpPOBaTh HH(POPMAIHIO, TPEIACTABIATh, €€ B pPa3IMYHBIX (QopMax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATH HaJE&KHOCTD uHdopmaru 1o CaMOCTOSATEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKATHBHBIC YHHBeEPCAIbHbIE YUeOHbIE NeiCTBUA

Oowmenue:

BOCTIPUHUMATh U (POPMYIHUPOBATH CYXACHUS B COOTBETCTBUH C YCIOBHUIMHU U
LEJIIMU  OOIIEHHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXKaThb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIHCBbMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS MO XOAYy pPELICHHUs 3a1ayu,
KOMMEHTHPOBATh IOJYy4YECHHBIA PE3yJIbTaT;

B X0/l OOCYXKIEHMsI 3aJlaBaTh BOINPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
MpoOJeMbl, pEIIaeMOil 3aJaud, BBICKA3bIBATH WJEH, HALICJICHHBIE HAa IOHMCK
pelIeHuUs, COINOCTABJIATh CBOM CYXKACHUA C CYXICHUAMHU [PYIrUX YYaCTHUKOB
uanora, OOHapyXKMBaTh Pa3IMuM€ U CXOJACTBO IO3HIMH, B KOPPEKTHOU (opme
(opMynHpOBaTH Pa3HOIJIACHs, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTATHl PELICHUS 3aa4yM, DKCIIEPUMEHTA, UCCIEAOBAaHNUs,
IPOEKTa, CaMOCTOSATEIbHO BHIOMpPATh (POpMAT BBICTYIUIEHHUS € YYETOM 3ajad
IPE3eHTalUU 1 0COOEHHOCTEN ayTuTOPHH.

PerynsiTuBHBbIC YHUBepcalbHbIE y4eOHbIE 1eCTBUS



Camoopranuszanus:

COCTaBJISITh IJIaH, aITOPUTM PELICHUs 33aJa4uH, BBIOMPATh CIIOCOO PEUICHHUS C
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPO/Ib, 3MOLMOHATbHBIM MHTEJJIEKT:

BJQJIETh ~ HAaBbIKAMM  IO3HABATENBHON  pediaekcuu KaKk  OCO3HAHUs
COBEPIIAEMBIX JIEWCTBUIM M MBICIUTENIBHBIX IPOLECCOB, X PE3YJITATOB, BIAACTh
croco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJIS Tpolecca M pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTH IPU PELICHUM 3a]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HalJICHHBIX OLIUOOK, BBISBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YNbTATa IIEJIM U YCIOBUSIM, OOBSICHATH IPUUUHBI
JOCTHKEHUSI WJIM HEJOCTHXKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eSATEJIBHOCTD:

IIOHMMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAUBUAYAIbHOU
pabOThl MpU pelIeHHH Y4YeOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
JESITEIbHOCTH, TUIAHUPOBAaTh OPraHMU3allMI0 COBMECTHOW paboThl, paclpeneinsiTh
BUJIbI paboOT, JIOrOBapUBaThCs, OOCYXIaTh MPOIECC U pe3yabTaT pPadoTHI,
000011aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYXIE€HHS, OOMEH MHEHHUH,
«MO3rOBbI€ IITYPMbD» M HHBIE), BBIIOJHATH CBOK 4YacTb pPadOTBl |
KOOPAMHUPOBATh CBOU JACHCTBUS C JPYTMMH WICHAMH KOMAHJIbI, OLIEHUBATH
KayecTBO CBOEro BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kyacce oOydaroIuiics TIOMYYUT CIASAYIOIIUE
MPEIMETHBIC PE3yJIbTAThl MO0 OTACIBHBIM TeMaM paboyel MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajia MaTEMaTHYECKOTO aHATN3a:

Yucaa v BbIYUCIICHUS:

CBOOOTHO OMNEPHPOBATH TOHATHIAMH: PAIMOHAILHOE YHCIIO, OECKOHEYHas
nepuoudeckas JapoOb, TPOIEHTHI, HPPALUOHATIHLHOE YHCIO, MHOMXECTBA
paIMOHAIILHBIX U JCHCTBUTEIBHBIX YHCEI, MOIYIb TCHCTBUTEILHOTO YHCIIA,

MPUMEHATh APOOM W TPOLEHTHI ISl PEHICHWS TMPUKIAIHBIX 3a/ad  u3
Pa3JIMYHBIX OTPACIICH 3HAHUW U PEATIbHOU JKU3HU;

MPUMEHATh TPUOTMKEHHBIC BRIYUCIICHHUS, TPABUJIa OKPYIJICHUS, PUKUIIKY U
OIICHKY pe3yJIbTaTa BBIUYNCICHUH;



CBOOOZHO ONEpUPOBaTh IOHATHUEM: CTENEHb C LEJIbIM I[OKa3aTeseM,
UCMOJIb30BaTh MOAXOIAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YUCEI JUJIsl PELLICHUS
MPaKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypalbHOU
CTEIEHU;

CBOOOJHO ONEPUPOBATH MOHATHEM: CTENEHb C PALIMOHATIBHBIM MOKA3aTENIEM;

CBOOOJIHO ONEPUPOBATh MOHATUSAMU: JIOrapu(M 4YuCia, JECATUUHBIE U
HaTypajbHbIE JOrapu(pMbI;

CBOOOJTHO OMEpPUPOBATH MOHSATHUSIMHU: CHHYC, KOCHHYC, TAaHT'€HC, KOTAHI'CHC
YUCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUSAMM: APKCHHYC, aPKKOCUHYC M apKTAaHI'€HC YHUCIIOBOIO
apryMeHTa.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJTHO ONEpPUPOBATh MOHATHUAMM: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWIBHBIC YPAaBHEHUS U YPABHEHUA-CIICCTBHSI, PABHOCWIBHBIC HEPABEHCTBA;

NPUMEHATH pa3IUYHbIE METOJbl pEIICHUs pPaIMOHAIBHBIX M JPOOHO-
pallMOHANIBHBIX yYPAaBHEHWI, NPUMEHATH METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOZHO ONEPHUPOBATH MOHATUAMHU: MHOTOWIEH OT OJHOM IEepEeMEHHO,
MHOTOWIEH C UeAbIMH KO3(Q(UIHEHTAMH, KOPHU MHOTOWIEHA, IPUMEHATH
JICJICHHE MHOTO4JIEHA HA MHOTOWIEH C OCTaTkoM, TeopeMmy be3y u teopemy Buera
JUISL pELIeHUs 3a]1a4;

CBOOOZIHO ONEpUpPOBaTh MOHATUSMU: CHUCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpPENECNUTENb MaTpUllbl 2 X 2 U €ro TreOMETPUYECKHH CMBICT,
UCIIOJIb30BaTh CBOMCTBA ONpeAeNuTeNss 2 X 2 17 BBIUMUCIEHUS €ro 3HAuyeHHS,
OPUMEHATh ONPEIAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHMHBIX YpaBHEHMI,
MOJZIEJIMPOBATh PEAIbHBIC CUTyALMU C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUM,
HCCJEI0BAaTh IOCTPOEHHBIE MOJIEIM C IOMOIIBI0 MAaTpUL M OIpEAeUTENEH,
MHTEPHPETUPOBATh NOJYYEHHBIN PE3yNbTarT;

UCIOJb30BaTh CBOMCTBA JEHCTBUM C KOpHAMHU [UIsl IpeoOpa3oBaHUs
BBIPAKECHUM;

BBINOJIHATH IPE0OPA30BaHMSI UNCIOBBIX BBIPAXKEHUM, COIEPIKALUX CTEIIEHH C
palMOHATILHBIM MTOKA3aTeJeM;

UCIIOJIb30BaTh CBOICTBa Jgorapu(pmMoB VTS npeoOpa3oBaHus
Jorapu(pMUUYECKUX BbIPAKEHUN;

CBOOOIHO OINEpUPOBATh TMOHATUSAMH: HpPpALMOHAIbHBIE, MOKa3aTe/bHbIE U
norapupmMudecKkue ypaBHEHHs, HAXOIUTh UX PEUICHHSI C IIOMOIIBI0 PAaBHOCUIIbHBIX
NEPEXO0/I0B UJIM OCYIIECTBIISISI IPOBEPKY KOPHEN;



NPUMEHSATH OCHOBHBIE TPUTOHOMETpUUECKHE (POPMYJIBI Al peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHITHEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh HEOOXomuMmble  (OPMYNBI  JUIsi  PEIICHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBAaTh peallbHbIE CHUTYyalldd Ha s3bIKe aiureOpbl, COCTaBIATH
BBIPQKCHHUSA, YpaBHEHMs, HEPABEHCTBA IO YCJIOBUIO 33Ja4d, WCCIEI0BAThH
MOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM allllapara ajareopsl.

DyHkuuu u rpapukn:

CBOOOJIHO OIEPUPOBATh MOHATUSAMU: (PYHKIIHSA, CIIOCOOBI 3aaHusl (QYyHKIUH,
B3aMMHO oOOpaTHble (YHKIUK, KoMIo3ulus GyHKUMM, Tpaduk GyHKIMH,
BBITIOJIHATD 3JIEMEHTapHbIE IpeoOpa3zoBaHus TpaduKoB QYHKIUI;

CBOOOZIHO ONEpPUPOBATH MOHATUSIMHU: O0JIACTH OMNpPENETICHUS U MHOXKECTBO
3HaYeHU QYHKUINU, HYIH QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,;

CBOOOJHO OINEpPUPOBaTh TMOHATHSAMHU: YETHBIE W HEUYETHBIE (YHKIIHH,
nepuogndeckue QyHKIMHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBbI U
MUHUMYMBl (DYHKIIMM, HaumOoJblllee M HaWMEHbIlee 3HAYeHHWEe (YHKIUU Ha
IPOMEXYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CTEHEHHAsI (PYHKLHUS C HATYPaJIbHBIM U
[EeNbIM TOKa3zaTelaeM, TpapuK CTEeNeHHOW (YHKIHH C HATypaJdbHBIM H IEJBIM
nokasarejieM, rpauk KOpHS n-0il cTeneHu Kak (YHKIMU OOpaTHOW CTENEeHU C
HaATypaJbHBIM TIOKa3aTeseM;

ONepUpOBaTh MOHATUSAMMU: JIMHEWHAs, KBagpaTuyHas M ApOOHO-IMHEWHas
(G yHKIMH, BRITIOTHATH dJIEMEHTAPHOE MCCIEA0BAHNE U TIOCTPOCHUE MX TPa(HKOB;

CBOOOHO OMEPUPOBATH TMOHATHUSMHU: TIOKa3aTelbHAs W JorapupMudecKas
GbyHKIIMK, WX CBOMCTBA U TpaduKH, HCIOIB30BaTh WX TpaduKU ISl pEHICHUs
YpPaBHEHUU;

CBOOOJHO OMEPUPOBATH TMOHSATUSMU: TPUTOHOMETPHUECKAs OKPYKHOCTH,
oTpezieNIeHHe TPUTOHOMETPUYECKUX (PYHKIIUN YUCIOBOTO apryMeHTa;

UCIONIb30BaTh rpaduku (QyHKUMI [JI1  HMCCIEAOBAHMS MPOIECCOB U
3aBUCHMOCTEN MU PEIICHUH 337a4 U3 APYTUX Y4EeOHBIX MPEIMETOB U PEabHOM
KU3HU, BBIpAXKATHh POPMYJIaMU 3aBUCUMOCTH MEXIY BETUUMHAMMU;

Hayana mateMaTH4ecKOro aHAJIN3a:

CBOOOJHO OINEpUPOBATh MOHATHUAMM: apuMeThyeckas M TeoMeTpuyecKas
nporpeccusi, 6eCKOHEUHO yObIBarollasi reOMeTpuuecKas porpeccusi, JIMHEHHbIA U
AKCIIOHEHIIMATIBHBIA POCT, (hOpMyIia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHE
O KOHCTaHTE;

UCTIOJIb30BaTh MPOTPECCHH MJISI PEIICHUs pealbHBIX 3a1a4 MPUKIATHOTO
XapaxkTepa;



CBOOOJTHO ONEPUPOBATH MOHATUSMHU: MOCIIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUS
IIOCJIE0BATEIIBHOCTEN, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEOBATEIBHOCTH,
MMOHUMATh OCHOBBI 3apOXKICHUS MaTeMaTHYEeCKOro aHalih3a Kak aHaiusa
OCCKOHEUYHO MAJIBIX;

CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: HENpephIBHbIE (YHKUUU, TOUKU
pa3psiBa rpaduka GyHKIMU, aCUMIITOTHI rpaduka GyHKINH;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpepbIBHAs Ha OTPE3Ke,
PUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JJIs PEIICHHS 3a71a4;

CBOOOZIHO ONEpPUPOBATH TMOHATUAMH: TIepBasi M BTOpas MPOU3BOJHBIC
dbyHKIIMU, KacaTenbHas K TpaduKy QyHKIINY;

BBIYUCIIATh MPOU3BOJHBIE CYMMBbI, MPOU3BEAEHUSA, YACTHOIO U KOMIIO3ULUU
IBYX (DYHKIIMI, 3HATh MPOU3BOAHBIC AIEMEHTAPHBIX (DYHKIINIA;

UCIOJIb30BaTh T€OMETPUYECKUN M (PU3NYECKUI CMBICI TPOU3BOJHOM ISt
peLIeHHs 3aa4.

MHoxecTBa M JT0THKA:

CBOOOZIHO  ONEpPUPOBATHh  MOHATUSIMHU:  MHOXECTBO,  OMNEpaliud  HaJ
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIIapaT Uil ONMCAHUsI pealbHBIX
MIPOLIECCOB U SIBJIEHUH, IIPU PELICHUU 33]1a4 U3 IPYTUX yYEOHBIX IPEIMETOB;

CBOOOJIHO ONEPUPOBATH MOHATUAMM: OINPEICICHHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MAaTeMaTUYECKOro 00OBEKTa, J0KA3aTENbCTBO, PABHOCHIIbHbBIE
YpaBHEHUS U HEPABEHCTBA.

K konmy oOydyenus B 11 kiacce oOydaromuiicsi TOJYYUT CIEIYIOIINUE
IpEeIMETHbIE PE3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anredpa 1 Hauajia MaTEMaTUYECKOTO aHATN3a:

Yuci1a 1 BBIYUCICHUSA:

CBOOOZIHO OINEpUpPOBaTh MOHATHSIMHU: HATypaJlbHOE U II€JI0E  YHUCIIO,
MHO)KECTBA HATYpPaJIbHbIX M ILEJIBIX YHCEJ, HWCIOIb30BaTh MPU3HAKUA JIEITUMOCTH
uenbix yncen, HOJl nu HOK HarypanbHBIX 4Mcen s pelIeHUs 3a1a4, IPUMEHSTh
anroput™m EBKknnaa;

CBOOOJHO OMEpUPOBATH TMOHITHEM OCTaTKa [0 MOAYJIO, 3alUCHIBATh
HATypaJIbHbIE YHCIIA B PA3JIMYHBIX MO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUIEKCHBIE YHWCIa B airedpandyeckod u
TPUTOHOMETPUYECKOW (popMe, BBIMOIHATH apU(PMETUUECKUE ONEpalud ¢ HUMHU U
n300paxkaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHUS] M HEPABEHCTBA:



CBOOOJTHO OMEpPUPOBATH MOHATUSMU: HpPpAMOHAIbHBIC, MOKa3aTelbHbIE U
AorapupMUUYECKUE HEPABEHCTBA, HAXOAUTh MUX PEHIEHHS C  I[OMOIIBIO
PAaBHOCHJIbHBIX IIEPEXOJIOB;

OCYIIECTBJIATh OTOOpP KOpPHEW TMpU PpPEUIEHUH TPUTOHOMETPUUECKOIO
YPaBHEHMUS;

CBOOOZIHO OIEpPUPOBATh MOHSITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxoAumble  (OpMYJbl Ul  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHITUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUU U
HEPaBEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBHS, HAXOINUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEH palMOHAJIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbBIX U
norapupMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarb panuyoHaNIbHBIE, VUPpPALMOHAIIBHBIE, IIOKa3aTENbHBIE,
norapupMUYecKue€ U  TPUTOHOMETPUYECKUE YypPaBHEHHs] M  HEPABEHCTBA,
cozepKane MOIYJIH U IapaMeTPhI;

IPUMEHATH IpaUyecKue METObI JIUIsl PELICHUS] YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a71a4 C apaMeTpaMy;

MOJICJIMPOBATh pEalbHbIE CUTYAallMM Ha A3bIKE alreOpbl, COCTaBIISATH
BBIDAKCHUSA, YPAaBHEHMs, HEPABEHCTBA U HX CHUCTEMBI II0 YCIOBHUIO 33JayH,
MCCJEIOBAaTh IOCTPOECHHBIE MOJIEIM C HCIOJb30BAHMEM ammnapara ainreOpsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3yJIbTaT.

DyHKuuM U rpapukn:

CTpPOUTh TpapuKU KOMMO3UIUU (PYHKUUNA C TOMOILBIO 3JIEMEHTAPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMU IABYX ()YHKIIHIA;

CTPOUTh TIEOMETPUYECKHE O00pa3bl ypaBHEHM U  HEPAaBEHCTB Ha
KOOPJUHATHOM TIOCKOCTH;

CBOOOJHO  OIEpPUpPOBATh TMOHATUSAMU: TIpaUKH  TPUTOHOMETPUUECKUX
dyHKLHMI;

OPUMEHATh (QYHKIMH 1 MOJCIUPOBAHMUS U HCCIECIOBAHHS peabHBIX
IIPOLIECCOB.

Hayana maTreMaTH4ecKoro aHajmsa:

UCIOJIb30BaTh MIPOU3BOJHYIO I UCCIIEAOBAHNS (YHKIIUM HA MOHOTOHHOCTh
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEEe 3HaYeHUs (PYHKIIUU HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIBb30BaTh IPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YIIETO pELICHUS B
IPUKIAIHBIX, B TOM YMCJIE COLHMAIBHO-DKOHOMUYECKHX, 3aJadax, I
OTNpEENICHUs] CKOPOCTH M YCKOPEHHsS Ipoliecca, 3aAaHHOro (HopMysnol WiIu
rpadukom;



CBOOOJHO OMEpPUPOBATh MOHATUSMU: TEPBOOOpaA3Hasi, OINpEeACTEHHBIN
UHTETpajl, HAXOJUTh MEPBOOOpPA3HBIC 3JIEMEHTApHbIX (YHKIUNA U BBIYUCIATH
uHTerpai no popmyne Herotona-Jleionuna;

HAXOJAWUTH TJIOMIAN TIIOCKUX GUTYP U OOBEMBI TE€T C MOMOIIBI0 MHTETPaa;

UMETh MPEJCTaBIEHUE O MaTEMaTUYECKOM MOJEIUPOBAHUU Ha MpHUMeEpe
cocrapiieHus quddepeHimaibHbIX YPaBHEHUH;

pemaTh MPHUKIAIHBIE 337aud, B TOM YHCJE COIUATBHO-DKOHOMUYECKOTO U
¢u3ngecKoro xapakTepa, CpeACTBAaMH MaTEMAaTUYECKOTO aHaJIH3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KosmnuecrBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n MPOrpaMMBblI Bcero Konrpoarubie | Mpaxririeckite oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
MHOX€eCTBO J€IICTBUTEIILHBIX YNCEIL.
1 MHorousensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
YpaBHEHHI
5 Oynkuuu u rpadguku. CreneHHas QyHKIMS C 12 1
LIEJIBIM TT0Ka3aTeleM
3 ApudMeTHIeCKHii KOPEHb N-Ol CTEIICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazarenpHas pynkus. [lokasaTensHbIe 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
Jlorapudmudeckne ypaBHEHUS
5 TpuroHomerpuueckue BEIPAKEHUSA U 99 1
ypaBHEHUS
ITocnenoBaTrenbHOCTH U IPOTrpeCcCUn 10
HenpepsiBubie pynkuuu. [Iponsoanas 20 1
9 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KITACC

KosmnuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3iesoB H TeM (undposbie)
n/n NPOrpaMMbl Bcero Konrpoapibie | Hpatririeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypenI
1 HccnenoBanue GyHKIUH € TOMOIIBIO 99 1
POU3BOAHOMN
2 [TepBooOpa3Has 1 HHTErpal 12 1
3 I'paduku TpUroHOMETPUYECKUX (YHKITUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 HppanmonanbsHbie, TOKa3aTebHEIC U 24 1
Jorapu(pMUIECKIE HEPaBEHCTBA
5 Komrnekcuplie uncia 10
6 HartypanpHble 1 1enble uncna 10
CucreMbl palliOHABHBIX, UPPALMOHAIBHBIX
7 MOKA3aTEeIBHBIX U JIOTapu PMUICCKIX 12 1
ypaBHEHUM
8 3anauyu ¢ napaMeTpaMu 16 1
9 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIHS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HOYPOYHOE INIAHUPOBAHUE

10 KUIACC
KosmnuecrBo yacos DJIEKTPOHHBIE
Ne aTra | BbI
n/n Tema ypoxa Bcero Konrpoaneie | Ipaxririeckue II/[l3y‘leHI/lSl :)lﬁ[()bal;zlsa:enbnme
padoThI padoThbI pecypeEI
1 MHoecTBO, Onepaly Hal MHOKECTBAMHU 1
U UX CBOWCTBA
2 Juarpammsl Ditnepa-Benna 1
3 [IpumeHenne TeopeTHKO-MHOKECTBEHHOT O 1
amnrmapara Jyisl peleHus 3a1a4
Pannonansabie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIE 1POOU, TTPOLIEHTHI, 1
OECKOHEYHBIE TEPUOTUICCKHIE TPOOH
PanmonanbHbie uncna. OOBIKHOBEHHBIE U
5 JECATUYHBIEC APOOH, ITPOLIEHTHI, 1
OECKOHEYHBIE MEPUOTNIECKIE TPOOH
6 [Ipumenenue npoGeit 1 MPOLIEHTOB AJIst 1
pelIeHus NpUKIaaHbIX 3a1a4
7 [Ipumenenue apo6eit ¥ MPOIEHTOB AJIs 1
pEUICHHS MPUKIIAAHBIX 33729
8 HelicTBUTEnbHBIE UKcia. PalinoHalbHbBIE U 1
UppalroHaIbHbIE YUCIA
9 ApudmeTnueckue oneparuu ¢ 1
JEHCTBUTEILHBIMH YK CIIAMU
10 Mopnynb NeMCTBUTEIBHOIO YU CIIA U €r0 1

CBOICTBa




11

[TpuOmxEHHBIC BRIYMCIICHUS, TIPaBUIa
OKPYIJICHHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUN

12

OCHOBHBIE METO/IbI PEUICHUS LEJbIX U
JIpOOHO-pallMOHATBHBIX YPAaBHEHHUH U
HEpPaBEHCTB

13

OCHOBHBIE METO/IbI PELIEHNUS LENbIX U
JIpoOHO-pallMOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB

14

OCHOBHBIE METO/IbI PELICHUS IENbIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEpPaBEHCTB

15

MHoOrou4JieHbl OT OJTHOW MEPEMEHHOM .
JleneHre MHOTro4JIeHa Ha MHOTOUJIEH C
octatkoM. Teopema besy

16

MHOTr04JIeHbI C IeTBIMU KO3 QUITUEHTAMHU.
Teopema Buera

17

Pemenue cucrem JIMHEWHBIX YPaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUM

19

Martpuia cucTeMsl JINHEUHBIX YPABHEHUM.
Omnpenenurens MaTPUIBI 2X2, €T0
F€OMETPUYECKHIA CMBICI U CBOWCTBA;
BBIUNCIICHUE €0 3HAYECHUs

20

OnpenenuTens MaTpULbl 2X2, €ro
reOMETPUYECKU CMBICIT U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYECHUS

21

[Ipumenenue onpenenuTens s PelIeHUs
CHCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemenne npukiiaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBI JINHEHHBIX YPAaBHEHUI

23

Pemenne npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CHCTEMBI JINHEWHBIX YPaBHEHUN

24

KontponbsHas padora: "Panmonanpabie
ypaBHEHHS U HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUI"

25

@OyHKIHS, CIOCOOBI 3aAaHusl QYHKIINUH.
B3aumno o6patusie pynkiun. Kommnosumus

GbyHKIUH

26

I'padux pyHkumun. DnemMeHTapHbIE
npeodpazoBaHus rpa@uKoB QyHKLIUN

27

O6nacTh onpezeneHust U MHOXKECTBO
3HaueHuil pynkuuu. Hynu ¢pyHknum.
IIpomexxyTkH 3HaK MOCTOSIHCTBA

28

YérHbie 1 HEUETHBIE (DYHKIINU.
[Mepuognueckue pynkuun. [IpomexyTku
MOHOTOHHOCTH (PYHKITUH

29

MakcuMyMBbl 1 MUHUMYMBI (DYHKITUH.
HaunbonbIiee 1 HauMeHbIIeE 3HAaUEHHUE
(YHKIMM Ha IPOMEXYTKE

30

Jlunelinasi, KBaJpaTu4yHasi U JpoOHO-
AuHenHas QyHKUUN

31

DJIeMEHTapHOE HCCIIEIOBAHUE U
MocTpoeHue rpauKoB 3TUX QYHKITUH

32

DJIeMEHTapHOE UCCIIEA0BaHUE U
ocTpoeHue rpauKoB 3TUX QYyHKIUI

33

Crernens ¢ OECJIBbIM ITOKa3aTECJICEM. bunom




Hrrotona

Crerensb ¢ LeIbIM IT0Ka3aTejieM. buHom

34
Herorona
CreneHHast yHKIHS ¢ HATYPaJIbHBIM U

35 eJILIM IToKa3aTeiieM. E€ cBoiicTBa u
rpaduk

36 KonTtponwsnas pabora: "CreneHHas
¢dbynknus. E€ cBoiicTtBa u rpadux"”

37 ApudmeTnueckuii KOpeHb HaTypaJIbHON
CTEIIEHU U €ro CBOWCTBA

38 ApudmeTrueckuii KOpeHb HaTypaIbHON
CTEIEHH U ero CBOMCTBa

39 [IpeobpazoBaHus UNCIOBBIX BBIPAXKEHUH,
COZIEpKaIlIMX CTEIIEHU U KOPHU

40 [IpeoOGpazoBaHUs YK CITOBBIX BEIPAXKEHU,
COZIEpKAIINX CTENIEHU U KOPHU

41 [IpeobpazoBaHus YNCITOBBIX BBIPAXKEHUH,
COZIepKaIIMX CTEIIEHU U KOPHU
Wppanmonanbasie ypaBHeHUs. OCHOBHBIE

42 METO/Ibl pEIIEHUSI UPPALMOHAIBLHBIX
YPaBHEHUI
HppannonansHbie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALUOHATIbHBIX
YpaBHEHHI
Wppaunonansubie ypaBHeHUsl. OCHOBHbIE

44 METO/IbI PEIICHUS UPPAIIMOHAIBLHBIX
YpaBHEHHI

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN




HWppALMOHAJIbHBIX YPaBHEHUN

PaBHOCHIIBHBIE TTEPEXO/ABI B PELLIEHUU

40 UppaloHaJIbHBIX YpaBHEHUH

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN
UppaloOHaJIbHBIX YPAaBHEHUN

48 PaBHOCHIIbHBIE TTEPEXO/IBI B PEILICHUH
UppaloHaIbHBIX YpaBHEHUN
CaoiicTBa 1 rpaduk KOpHS N-0i CTENeHn

49 KaK (yHKIIMHM OOpaTHOH CTENEeHU ¢
HaTypaJbHbIM [IOKa3aTeIeM
CBoiicTBa 1 rpauk KOpHS N-0i CTENEHH

50 KaK QyHKIIUU OOpaTHOM CTEEeHH C
HaTypaJbHBIM I10Ka3aTeJIeM
KonTtponbhas pabora: "CoiicTBa u rpaduk

51 KOpHS n-0il cTenenu. MppanuonaibHbie
ypaBHeHMS"

52 CreneHb ¢ pallMOHaIbHBIM I0Ka3aTENIEM U
e€ cBoMcTBa

53 CreneHb ¢ pallMOHAIbHBIM TTOKa3aTelleM
e€ cBOlCTBA

54 Crenesb ¢ pallMOHaIbHBIM IIOKa3aTeNIEM U
€€ CBOMCTBa

55 [TokazaTenbHast QyHKLUSA, €€ CBOHCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN 1T
peleHus: ypaBHEHU I

57 Hcnonbs3zoBanue rpaduka GyHKINUN 115

peLIeHs] ypaBHEHU I




[Toka3arenbubie ypaBHeHUs1. OCHOBHBIE

58 METO/IbI PEIICHUS MTOKa3aTeIbHbIX 1
YpaBHEHHI
[Tokazatenbabie ypaBHeHUSI. OCHOBHBIC

y

59 METOIbI PEIICHUS TTOKa3aTeIbHBIX 1
ypaBHEHUM
[TokazarenpHbIe ypaBHEHUS. OCHOBHBIC

60 METOJIbI PEIICHUS TTOKAa3aTEbHBIX 1
YPaBHEHUI

61 KonTponpHas padora: "IlokazaTenbHas 1
¢yukuus. [TokazarensHble ypaBHEHUS "

62 Jlorapudm uncia. CoiicTBa iorapudma 1

63 Jlorapum uncna. CpoiictBa jorapupma 1

64 Jlorapuwm uncna. CoiictBa jorapupma 1

65 ECATUYHBIE U HATYPAJIbHBIE JIOTapU(PMBI 1

y
66 €CSTUYHbIE U HaTypaJbHbIE JTOTapU(pMbI 1
y

67 [IpeobpazoBanue BeIpaXeHUH, COAEpKALIUX 1
Jorapu QMel

68 [IpeoOpazoBaHue BEIpaKEHHH, COAEPIKAIINX 1
JorapumMeI

69 [IpeobpazoBaHue BeIpaKeHUH, COAEpKALIUX 1
J0rapu(Mel

70 Jlorapudmuyeckas QyHKIUs, €€ CBOMCTBA U 1
rpaduk

71 Jlorapupmuyeckas GyHKIMS, €€ CBOMCTBA U 1
rpaduk

79 Hcnonp3zoBanue rpaduka QyHKIAN IS 1

peLIeHs] ypaBHEHU I




Hcnonbs3zoBanue rpadguka GyHKIUH 115

3 pellieHus ypaBHEHUN
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl peIIeHUS JorapupMUIECKUX
ypaBHEHUM
Jlorapudmuueckne ypaBHeHus1. OCHOBHbBIE

75 METO/Ibl PEIICHHS JIOTapH (PMUIECKUX
YPaBHEHUI
Jlorapupmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PELIEHHS JIOrapu(PMHUUECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUU
Jorapu(pMUYEcKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXOABI B PEIICHUN
norapu(pMUYECcKUX ypaBHEHUH

79 KonTtponbshas pabdota: "Jlorapupmuueckas
¢byukuus. Jlorapudmuyeckue ypaBHeHHS"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCIIOBOI'O aprymMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHI'€HC
YHCIOBOrO apryMeHTa

82 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOI'O aprymMeHTa

83 ApKcHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOI'O apryMeHTa
Tpuronomerpuueckast OKpyKHOCTb,

84 OmpeJieieHe TPUTOHOMETPUYECKUX

(YHKIM YUCIOBOTO apryMeHTa




Tpuronomerpuieckast OKpy>KHOCTb,

85 ofpeiesieHe TPUTOHOMETPHUYECKUX 1
(yHKIIUN YUCTIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJTBI 1

87 OCHOBHBIE TPUTOHOMETpUYEeCKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETpUYeCKHE (hOPMYITBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BbIpaKeHUU

91 [IpeoOGpazoBaHne TPUTOHOMETPHIECKUX 1
BBIPAXCHUN

92 [IpeobpazoBaHue TPUTOHOMETPUIECKIX 1
BBIpaKCHU

93 [IpeoGpazoBaHne TPUTOHOMETPHIECKUX 1
BBIPAXCHUI

94 Peuienne TpuroHoMeTpuYeCKUX ypaBHEHUM 1

95 Pemenue TpuroHOMETpUYECKUX yPaBHEHUM 1

96 Perienne TpuroHomMeTpu4ecKuX ypaBHEHUN 1

97 Pemenue TpuroHOMETpUYECKUX YpAaBHEHHM 1

98 Pemienne TpuroHOMeTpUYECKUX YPaBHEHHH 1

99 Pemenue TpUroHOMETPUYECKUX YPAaBHCHHM 1

100 Pemienye TpUroHOMETPUYECKUX YPaBHEHHHA 1
Kontponbshas pabora:

101 "TpUrOHOMETPUY €CKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUS"

102 [TocnemoBaTebHOCTH, CITOCOOBI 33/ TaHUS 1

nociieqoBaTeIbHOCTEH. MeTox




MaTeMaTHYeCKOW MHAYKIIMU

MoHOTOHHEIE U OIrpaHUYCHHBIC

103 nocyenoBaTeapbHOCTH. MicTOpus aHanmm3a
0ECKOHEYHO MaJIbIX

104 ApudmeTrueckast Tporpeccus

105 I'eomerpuyeckas nmporpeccus

106 beckoneuHo yObIBaoIIasi reoMeTpudecKas
Iporpeccus

107 Cymma OecKOHEUHO yObIBaroIen
reOMEeTPUYECKON MPOrpeccuu

108 JIuHEelHbIN U 3KCITOH CHIIMAIbHBIN POCT.
Yucno e. DopMmyra CI0KHBIX TPOLIEHTOB

109 JIMHEeNHBIN U 3KCIOHEHITUAIIBHBIN POCT.
Yucio e. DopMyJia CIOKHBIX TPOLEHTOB

110 Hcnonb3oBaHue Nporpeccu AJis perieHus
peasibHBIX 3a/1a4 MPUKJIATHOTO XapaKTepa

111 KonTtponbsHas pabora:
"[locnenoBarenbHOCTH U ITporpeccun”

112 HenpepbiBHBIE PYHKIINN U UX CBOWCTBA

113 Touka pa3peiBa. ACUMITOTHI I'papuKOB
byHKIUN

114 CpoiicTBa QyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa QyHKIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeToa UHTEPBAJIOB JJIsl PEILIEHUs

HEpPaBEHCTB




MCTOI[ HWHTCPBAJIOB IJIs1 pCIICHUS

117
HEPaBEHCTB
118 MeTon UHTEpPBAJIOB AJIsI PEIICHUS
HEPaBEHCTB
119 [IpumeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKIMIA 1711 penieHust 3a1a4
120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX
GbyHKIMN 1715 penIeHus 3a1a9
121 IlepBast u BTOpas Ipou3BogHLIE (D YHKIINHA
y
199 Omnpenenenre, TeOMETPUISCKUNA CMBICTT
MIPOU3BOTHOU
123 Omnpenenenue, GU3HUESCKUN CMBICIT
MPOU3BOIHOU
124 YpaBHEHUE KacaTeIbHOI K TpaduKy
GbyHKIIH
195 VYpaBHeHUE KacaTeIbHOI K TpaduKy
byHKIIUN
126 IIpousBoaHbIe dIeMEHTAPHBIX (DYHKITHHA
Y
127 IIpousBonuble deMeEHTAPHBIX (O YVHKIIMHA
p p Y
128 [IpousBoaHast CyMMBI, POU3BEICHHUS,
YaCTHOT'O U KOMITO3UIINH (YHKIIHN
129 [Tpou3BoaAHAs CyMMBI, TPOU3BEACHUS,
YaCTHOT'O U KOMITO3HIIMH (PYyHKITUH
130 [IpousBoaHAs CyMMBI, POU3BENICHHUS,
YaCTHOT'O U KOMITO3HUIINH () YHKIIAHA
131 Kontponwnas padora: "[IponzBoanas"
132 [ToBTOpeHue, 0600IIeHHEe, CUCTeMATH3AIINS




3HaHui: "YpaBHeHusa"
133 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIUS 1
3HaHui: "OyHkuun"
134 Hrorosas koHTpoNbHAs paboTa 1
135 Htorosas koHTpoJbHas paboTa 1
136 [ToBTOpEHue, 00600IIeHNEe, CUCTEeMATH3AIUs 1
3HAaHHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

KonrpoJuabHbie
Bcero P
padoThbI

IMpakTnuyeckue
padoThbl

Jara
H3Y4YeHUH

JIEKTPOHHbIE
uu(ppoBbIE
oOpa3oBarejibHbIE

pecypchl

IIpuMeHenue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI HA
MOHOTOHHOCTb U DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb X DKCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
uccienoBanuio GyHKIUNA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpuMeHeHu e MPOU3BOIHON K
UCCIIeIOBaHUIO (PYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUHN HA
MOHOTOHHOCTb U DKCTPEMYMBI

IIpumenenue nponu3BOIHON K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenue HanOoIbIIEro u

HaMMEHBIIEr0 3HaUYCHHS HENPEPBIBHON

(GYHKIIMH HA OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HAaWMEHBIIIEr0 3HAYCHHS HENPEPBIBHOM
(YHKIIUU HA OTPE3KE

Haxoxnerne HanOoIbIIEro 1
HAaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHON
(bYHKIIMH Ha OTpe3Ke

10

HaxoxneHue HanOoabIIEro 1
HAWMEHBIIIEr0 3HAYCHHS HENPEePHIBHON
(YHKIMM Ha OTpe3Ke

11

Haxoxnenne HanboOIbIIETO U
HAaWMEHBIIIEr0 3HAYECHHUS HETIPEPBHIBHON
(YHKIIUY Ha OTPE3Ke

12

Haxoxnerne HanOOIbIIEro 1
HAaWMEHBIIIET0 3HAYCHHUS HETPEPHIBHON
(GYHKIMM Ha OTpe3Ke

13

[TpumeHeHne TPOU3BOAHOM ISt
HaXO0KJICHUSI HAMJIy4Iero peueHus B
MNPUKIIAHBIX 3a7ja4ax

14

HpI/IMeHeHI/IC HpOHSBO}IHOﬁ JJI
HaXO0XJICHUS HAWJIYUIICTO PCUICHUA B
IMMPUKJIAIHBIX 3aJa49ax

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpEENICHUs] CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aJIaHHOro (hopmyJIoi i
rpa¢pukom

16

IIpumenenne npou3BOIHOMN AJIs
OIIpEENIEHHS] CKOPOCTH U Y CKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi nm
rpadukom




17 Kommosumus GyHkiumi

18 Komnosunus pyHkuumit

19 Kommosumwus GyHkimi

20 ['eomerpuyeckue o0pas3bl ypaBHEHUH Ha
KOOPAMHATHOM MJIOCKOCTU

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOM MJIOCKOCTU

29 KonTponbHas padora: "MccnenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TPOU3BOTHOM "

23 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO
1epBoo0pa3HbIX

24 [TepBoOOpa3HbIe FIEMEHTAPHBIX PYHKITUH.
[TpaBuiia HaXOXKIEHUS TEPBOOOPA3ZHBIX

o5 [TepBooOpa3HbIe FIEMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX X IEHUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMmeTpUuecKuii CMBbICI
WHTETpaia

97 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyne Herotona-Jleltonuma

28 Brruncnenue onpenenéHHOro HHTErpaga
o popmyne Hprorona-JIeliOHuIa

29 [TpumeHeHue HHTErpaia s HaX XK CHHS
IUIOIIA e TIOCKUX GUryp

30 [TpumeHeHue UHTErpaa s HaX 0XKIeHHs
00BEMOB IreOMEeTPUYECKUX TeJ

31 [Tpumeps! pemienuit nudpepeHIanbHbIX

YpaBHEHUI




[Tpumeps! pemienuit 1udpepeHIanbHbIX

32 .
ypaBHEHUI
MaremaTi4ecKoe MOJIeTUPOBAHUE

33 pEaNbHBIX MPOIECCOB C ITOMOIIBIO
mudepeHnaIbHbIX YpaBHEHUN

34 Kontponbshas pabora: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpudeckre QyHKINU, UX
CBOIiCcTBa U Tpauku

36 Tpuronomerpudeckre QyHKINU, UX
CBOICTBa U Tpauku

37 Tpuronomerpudeckue QyHKINU, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U Tpauku

39 TpuroHomerpuueckue QyHKIHH, UX
CBOMCTBa U Tpauku
OT00p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C MOMOIIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YpaBHEHHH C TTIOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKUX

42 YPaBHEHMH C IOMOILBIO
TPUTOHOMETPUYECKOU OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHHI C TOMOUIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TpuroHoMeTpruY €CKUX

44
HEPaBEHCTB

45 PerieHre TpUTOHOMETPHYECKIX
HEPaBEHCTB

46 PerieHre TpUrOHOMETPHYECKIX
HEPaBCHCTB

47 Perenne TpuroHOMeTPHYECKIX
HEPaBECHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
Tpuronomerpuieckre HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHHUS
MOKa3aTeIIbHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

51 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTeJIbHBIX HEPABCHCTB

52 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNIbHbIX HEPABEHCTB

53 OCHOBHBIE METOABI PELICHHUS
Jorapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHHUS
Jorapu(pMUYECKIX HEPABEHCTB

55 OCHOBHBIE METOBI PELICHHS
norapu(pMUYECKUX HEPABCHCTB

56 OCHOBHBIE METOIBI PEIICHHS

norapu(pMUYECKUX HEPABEHCTB




OcHOBHEIE METObI PCIICHUA

> UppaIoHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
MppalMOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UppaIOHATHFHBIX HEPABCHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
UppaloHaJIbHBIX HEPABEHCTB
61 ['paduaeckre MeTOabI perieHHs
UPpaLMOHAIBHBIX YPaBHEHU
62 I'paduueckrie MeTONIBI peleHuUs
UppalOHATIbHBIX YPaBHEHUN
63 ['padmaeckre MeTOABI perieHHs
MOKa3aTeIbHBIX YPABHEHU N
64 ['paduueckrie METONBI peleHuUs
MOKa3aTeNbHBIX HEPABEHCTB
65 ['padpmaeckre METOABI pereHHsI
Jorapu(PMUYECKUX YPaBHEHUI
66 I'paduueckue MeTobl peleHus
Jorapu(pMUYECKUX HEPaBEHCTB
67 ['paduaeckre MeTOabI perieHHs
Jorapu(PMUIECKHX HEPABEHCTB
['paduueckrie METOABI PELLICHUS
68 MOKAa3aTeNbHBIX U JIOTapHPMUIECKUX
YpaBHEHHI
['paduaeckre METOABI perIeHus
69 MOKa3aTeNbHbIX U JIOrapu(pMuIecKux

YpaBHEHHI




70

I'padmueckre METOIBI peIICHU ST
MO0Ka3aTEeNbHBIX U JIOrapu(HMUIECKUX
HEPaBCHCTB

71

I'padmueckre METOBI pereHus
MOKa3aTENbHBIX U Torapu(pMUdecKux
HEpPaBEHCTB

72

KontponbsHas pabdota: "MppannonaibHble,
IoKa3aTellbHbIE U JorapudmMuueckue
HepaBeHcTBa"

73

KommuiekcHble yncna. Anredpandeckas u
TpUTOHOMeETpUYecKas GOpMbI 3aITUCH
KOMILJIEKCHOT'O YHClIa

74

Kommnekcubie uncna. Anredpandeckas u
TpUrOHOMeTpruYecKkas GOpMbl 3aITUCH
KOMITJICKCHOT'O YHCJIa

75

ApudmeTrueckre orneparim ¢
KOMIUICKCHBIMU YHCIIaMHU

76

ApudmeTrueckre oneparuu ¢
KOMIIJIEKCHBIMU YUCIIAMU

77

N300parkeHne KOMIUIEKCHBIX YK CEN Ha
KOOPAMHATHOM IIJIOCKOCTH

78

N300paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPJAMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOT' O YHClla

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOT'O YK Clia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII A1




penreHust GU3NIECKUX U T€OMETPUICCKUX
3aJa4

KonrtponeHas pabota: "KommiekcHble

82 |
YyHClIa

83 HartypanbHble u 1enble uncna

84 HatypanbsHble u 11emble yucia

85 [TpuMeHeHue MPU3HAKOB JEIUMOCTH
LIEbIX YUCEIl

86 [TpumMeHeHne MPU3HAKOB ASIMMOCTH
LIEJIBIX YHCET

87 [TpuMeHeHue MPU3HAKOB JASTUMOCTH
nensix yucesr: HOJl u HOK

88 [TprMeHeHue NprU3HaKOB AEIUMOCTH
nensix yucerr: HOJl u HOK

89 [TpuMeHeHne MPU3HAKOB JICTUMOCTH
HEJTBIX YUCEI: OCTATKH TI0 MOIYJTIO

90 [TpumMeHeHu e MPU3HAKOB JAETUMOCTH
IEJIBIX YUCETT: OCTATKH 110 MOYITIO
[TpuMeHeHne MPU3HAKOB JEIUMOCTH

91 HEeNbIX yncen: anroput™ EBkimmna nis
pElIeHHS 3a7a4 B IIEJIBIX YUCTIaxX

92 KonTtponbsnas pabora: "Teopus mensix
gucen"”
CucremMa U COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIBLHEIE CHCTEMBI U CUCTEMBI-
CIEICTBUS

94 CucremMa 1 COBOKYITHOCTb yPaBHEHUM.

PaBHOCHUIBLHBIE CHCTEMBI M CHCTEMBI-




CIICICTBUS

95 OcHOBHEBIE MCTO/bI PCIICHUSA CUCTEM U

COBOKYITHOCTEW pallMOHAIBHBIX YPABHEHHI

OCHOBHBIE METO/IBI PENIEHUS CHCTEM H
96 COBOKYITHOCTEH MPPAIIMOHAIBHBIX
YpaBHEHUI

OCHOBHbBIE METO/IbI PEUICHHUS CUCTEM U
97 COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHHUI

OcHOBHEIE METOJbI pCHICHUA CUCTEM U
98 COBOKYIHOCTEMN MOKa3aTeIbHbIX
YpPaBHEHHI

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMHUECKUX
YpaBHEHUI

OCHOBHBIE METOBI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JTorapu(pMUIECKUX
YpaBHEHHM

[TpuMeHeHue CHCTEM K PEIICHHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a7a4 13

101 Pa3IMYHBIX 00JIACTeH HAYKU U peabHON
KM3HH, HHTEPIIPETAIHS MTOJTyYSHHBIX
pe3yIbTaToB

[TpuMeHeHue CHCTEM K PEIICHUT0
MaTeMaTUYECKUX 3aJ1a4 U 3a7a4 U3

102 Pa3IMYHBIX 00JIACTEH HAYKU U peabHOU
KU3HH, UHTEPIPETAIUS TOTYYECHHBIX

pe3yJIbTaToB




[TpumMeHeHue HEPaBEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIACTEH HAYKU U peasbHON
JKU3HU, HHTEPIIPETAIHS TOTYISHHBIX
pe3yJIbTaToB
KontponbsHas pabota: "Cucremsl

104 paIMoOHANILHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeNbHBIX U JTorapu(pMUIecKux
ypaBHEHU"

105 PannonanpHbIC ypaBHEHHS C TapaMeTpaMu

106 PanmonanbHble HEPABEHCTBA C
napaMeTpaMu

107 PanmonanbpHbIE CHCTEMBI C TTapaMETPaMH

108 HppanronanbHble YpaBHEHHUS,
HEPaBEHCTBA C IMapaMeTpaMu

109 WppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 [Toka3aTenbHBIE YpaBHEHHsI, HEPABEHCTBA C
napaMeTpaMu

111 [Toka3aresbHBIE CUCTEMBI C apamMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHS,
HEpaBEHCTBA C I1apaMeTpaMu

113 Jlorapumuuecknue CuCTeMBbI ¢
napaMeTpaMu

114 TpuroHoMeTpuvecKre ypaBHEHHUS C
napaMerpaMu

115 TpuroHomerpruyeckre HepaBeHCTBa C

napaMeTpaMu




116

TpUroHOMETPUYECKHUE CUCTEMBI C
napaMeTpaMu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJelel peabHbIX
CUTYaIMI C TOMOIIBIO YPAaBHEHUH C
napaMeTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIIeN peaabHbIX
CUTYalMi C TOMOIIBIO CHCTEM YPABHEHUN
C rapameTpamMu

119

[TocTpoenue u ucciaenoBaHue
MaTeMaTUYECKUX MOJIeNIel peabHbIX
CUTYaIMH C MOMONIBIO CUCTEM YPaBHEHUM

C mapameTpamMu

120

KonrtponesHas pabora: "3agauu ¢
napameTpaMu"

121

[ToBTOpeHue, 0000IICHHE,
cucTemMaTu3anvs 3HaHui: "YpaBHeHus"

122

[ToBTOpeHue, 0600IICHKE,
cucTteMmaTu3aius 3HaHui: "YpaBHeHus"

123

[ToBTOpEHue, 0000IICHHE,
CUCTeMaTH3alus 3HaHUH: " Y paBHEHHUS.
Cucremsbl ypaBHeHU"

124

[ToBTOpenue, 0000IICHNE,
cucrtemaTtu3anus 3Hanui: "HepaBeHncraa"

125

[ToBTOpenue, 0000IICHNE,
cuctemaTtu3anus 3Hanui: "HepaBencraa"

126

[ToBTOpeHue, 0600MICHNE,




cuctemaTu3aius 3HaHuii: "HepaBencrsa"

[ToBTOpeHue, 0000ICHNE,

127 cuctematu3anus 3Hanui: "[IponsBonnas u 1
e€ npuMeHenue"
[ToBTOpeHue, o0odIIEHNE,

128 cucTeMaTu3aius 3Hanuii: "TIponsBoHas U 1
e€ npuMeHeHue"
[ToBTOpenue, 0000IICHNE,

129 cucrematusanus 3HaHui: "[IponsBoaHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 00006IICHNME,

130 cucreMaru3anus 3HaHui: "MHTErpan u ero 1
npumMeHenue"

131 [ToBTOpeHue, 0000IICHHE, 1
cucrematuzauus 3HaHui: "OyHkunn"

132 [ToBTOpeHue, 0600IICHKE, 1
cuctemaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpeHue, 00o0IICHNE, 1
cucremaTtuzanus 3HaHui: "OyHkunn"

134 Hrorosasi KOHTpoOJIbHAS paboTa

135 Hrorosasi KOHTpoOJIbHAS paboTa 1

136 [ToBTOpeHue, o6o0IICHNE, 1
CHCTEMAaTH3alis 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME







YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI51 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YAUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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