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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHUs,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOPMATUKU, 0OIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIHpyeT CcBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallu3a 3aKjIa/IbIBaeT
OCHOBY JJIi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKH3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMITHIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKLIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TOMOINBIO MHAYKIIMH U PAcCyXIaTh JEAYKTUBHO, HMCIIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hadalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJENIEH PEeajbHbIX CUTYAIlUH,
WHTEPNpETAllUd  TIOJYYCHHBIX  PEHICHWM, 3HAKOMSTCA C  [pUMepamu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U MCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxky ydeOHOM
NEeATEeTbHOCTH, TpeOylomel MpOJAOIKUTEIBHOW  KOHIIEHTpAIlMd BHUMAaHUSA,
CaMOCTOATEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBINA pe3yJIbTaT.

B ocHoBe MeToaunku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JISKUT EATeTbHOCTHBIA IPUHITUT OO yUCHHUS.

B cTpykType yue6HOTO Kypca « Anredpa 1 Hadaia MaTeMaTHIECKOTO aHATTU3a»
BBIIEJICHBl  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToan4Yeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM W3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTIOTHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbII yueOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaepaHHe
HECKOJIbKUX MAaTeMAaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TpUTOHOMETpHs,
MaTeMaTUYeCKU aHaIIU3, TEOPHSI MHOXKECTB, MaTeMaTHuecKas Joruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HHUX MOCJEI0BaTENbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTHYECKYI0 MOJeNIb pealbHOW CHUTyallud, MPUMEHSATh 3HAHUS,
NOJyYCHHbIE MpPU HU3YyYCHHH Y4eOHOTO Kypca, AJs pEIIeHUs CaMOCTOSTEIHHO
c(OpMyITHPOBAHHONW MaTeMaTUYECKON 3a/a4yM, a 3aTEM HMHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenpHO-MeTOIMYecKass JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHANbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu ymcna, YMEHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCsI MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleluu(pUYecKue 3aJaud M ONEepaluu: JEeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX 4YHCEN, O0COOble CBOMCTBA
palMoHaNbHBIX M HUpPpAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOM CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOYKHOCTSIMHM MX MPUMEHEHUS JUIsl PEIlIeHUs] pazIUYHbIX 3ajad
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» peaJU3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpamMMmbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOMIMX 3afad. B
pesynbraTte oOydaromuecss OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
paloHaNIbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapameTpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIIATHBIX
3a71a4 W 3a7a9 HA HaXOXKJEHHE HAaWOOJBIINX M HAWMMEHBIINX 3HAYCHUH ()YHKIIHH.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppaIlMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TaKKe BBIPAXKCHUM,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps uszydeHuio aiareOpandyeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKU ACTYKTHBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeanaraeT 3QppeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHAA «DyHKIMM W TpaQuKA» TECHO
NEperuIeTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33a€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMHN NI pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK C MATEMaTUYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbhIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIIEOBATh TMOJyYCHHbIE (YHKIUU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMH B Pa3IUUHON
dbopme: aHaTUTHYECKOM, Tpadudeckoi U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHUSI, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX 00YyYaronuMcs, Tak KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (GYHKIMMA, OMPEAeNsiaTh WX HauOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAaAn (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJENeHd peajJbHbIX CHUTYalUi,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YHCIIE COLUAIBHO-
PKOHOMHYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (QOPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaroniyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkarenbHO-METOIMYECKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOW MaTEeMAaTHKH!
U TIpe/iaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIMHSIONINA BCE pa3JIeibl
MaTeMaTHKU H € TPWIOKCHH, OHU CBS3BIBAIOT pa3HBIE MaTeMaTHUECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOyYarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTHKH M WCIOJB30BaTh €ro /ISl BHIPAKECHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEeMaTHKA KaK HayKd CIeAyeT Npu3HaTh
CBOWCTBEHHYIO € CTPOTOCTh OOOCHOBaHHMIA U CJICIOBAaHUEC ONPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTHYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITHUPOBAHUS, KOTOPHIE TPW3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO arfmapara ajiredopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAl TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIIeHHS NPHUKIaAHBIX 3amad. [lpu
pElIEHUN  peabHbIX  NPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3yUEHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOro Kypca «AnreOpa M Hadala MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOICHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JelicTBuTenpHble yucia. PanuoHanbHblE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue  omepar ¢ JCUCTBUTCIBHBIMH  YHCIaMHd.  Moyib
JEWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM HokazareneMmM. buHom Heiotona. HMcnosib3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEI JIS PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. J[leciTuuHble W HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 11e1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JIOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI pereHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpUYeCKUX YpaBHEHUH.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUIeHUs CHCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEeHCTB. lIprMeHeHHEe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuusa, crnocoOsl 3amanus GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6usacTh ompeneneHuss ¥ MHOKECTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIe 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-JMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa U rpaduK KOpHs n-0il CTENEHH KaK (yHKIHUHA 0OpaTHOM CTENEHH
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasnbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajmsa

ITocoenoBaTebHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUH. MOHOTOHHBIE U OTPaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BO3ZHMKHOBEHHUS MaTEMaTHMUECKOIO aHaJIM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpruUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETpUYECKON
MPOTrpeCCrr. JINHENHBIM U SKCIOHEHIMATBHBINA POCT. Uucio €. @opmya CI0KHBIX
npoueHTOoB. Mcnonb30BaHWE MPOTrpeccuy JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapakKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YaCTHOTO U KOMIIO3UIIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpandeckas U TpPUTOHOMETpUYECcKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PerieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAIIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00J1acTed HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIS
MOJIyYEHHBIX PE3YyJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuyeckue oOpa3bl ypaBHCHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM ITUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHre HanboapuIero 1 HAMMEHbIIEro 3HaYEHUI HEeMPEpbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0Opa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus nepBoOOpa3HbIX.

WuTerpan. ['eomeTpryeckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOIAAeH MIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOILECCOB C MOMOLIBI0 U depeHIaTIbHbIX
YPaBHEHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO 0OIIECTBA, MPEJCTaBICHUE O MATEMATHYECKIX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYp
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO Y4EHOT'0, OCO3HAHUE JINYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIE€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pa3nuuHbIM  chepaM  MPOdEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu30BBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MaTeMaTHMYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHUS IMBUWIM3AIIMY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MaTeMaTUYECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeNICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKaIuy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJAUTEIbHBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX WU YTBEPXKICHHSAX, MpeIJIaraTb KPUTSPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOSAIINN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTHI HHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITNIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIIOBUSIMU U
HeJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHUS IO XOJIy pPEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBbI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUs,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATh IJIaH, aITOPUTM PELICHUS 3a/laui, BEIOMPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BIAJ€Th HABBIKAMHM  IIO3HABATENbHONM  pedJeKkcud KaKk  OCO3HAHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNIbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTAT padOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OyyarOIIMICAd TOJYYUT CIEAYIOIINE
MPEAMETHBIC PE3yJIbTAThl IO OTACIBbHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yucaa v BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOIO YHCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl DPEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH MPUOTNKEHHBIC BEIYUCIICHUS, PABUIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOZHO OMNEpPUPOBATh MOHATHUEM: CTENEHb C LEIbIM MOKa3aTeseM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHSATUEM: CTEIIEHD C PAIMOHAIBHBIM [TOKa3aTelIeM;

cBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX YpPAaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u teopemy Buera mis
peneHus 3a1ay;

CBOOO/IHO ONEpUpOBaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOMCTBA ompenenuress 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
NPUMEHATh ONPEACHUTENN JUIsl PELIEHUST CUCTEMbl JIMHEWHBIX YpPaBHEHHUI,
MOJICJINPOBATh PEAJIbHBIE CUTYallUH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIpPEAEIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCITIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHUI;

cBOOOIHO OMNEepUPOBATh MOHATUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEeIbHbIE U
Jorapu(pMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IIOMOIBIO PABHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYJIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh HEOOXOAuMble  (OpPMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara ainreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, Trpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: O0JACTh OIpPENENICHUS U MHOMXECTBO
3HaYeHUHN QPYHKUINHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJblIee M HauUMEHbLIEe 3HAauYeHHe (QYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
LeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMM C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HAaTypaJbHBIM I0Ka3aTeJEM;

ONEepUPOBaTh MOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpadMKH, MCIOJB30BATh MX TpapuKH s PELIEHUs
YPaBHEHHUI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpEJEIeHNE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYIHuX y4eOHBIX MPEIMETOB M PealbHOU
KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBINA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU ISl PEIIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIC IOCJIEIOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOMHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH POU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTCHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: HATYPAJIBHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIIX YHCEeJI, UCTIOJIb30BaTh MPU3HAKHU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen I pelieHus 3aAad, NMPUMEHSTb alrOpUTM
EBknupa;

CBOOOIHO OMEpHUpOBaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

cBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX TIEPEXOJIOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEUICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

pemarb palrOHAaJIbHbIE, UppaloHalIbHBIE, MOKa3aTEJbHBIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiepKalle MOAYJIM U TapaMeTphl;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHMUS, HEPABEHCTBA U HMX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOECHHBIE MOJIETM C HCIOJIB30BAHMEM aliapara aireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOM
MJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKoOro aHajmsa:

UCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIIeIOBAaHUS (YHKIIMA HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMU HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWJIY4IlEero pEUIeHUus B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHUX, 3a7ja4ax, IJisl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHHUSI POIIecca, 3aJaHHOTO (GOPpMYIION MiIH TpaduKoM;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJ C TOMOIIBIO HHTETPAaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢du3nUecKkoro xapakrepa, CpeJCTBaMi MaTEMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PalinoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. s |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHast pyHkius. [TokazaTenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U POrPECCUU 10 1
HenpepriBabie pyukuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 16 )
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHO03€eCTBO, ONepauy Hal
MHO>KECTBAMU U UX CBOMICTBA

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Huarpammsl Ditniepa-Benna
[IpumeHeHne TeopeTUKo-
MHOKECTBEHHOTO arapara Jijisl PeIIeHHs
3a71a4

Panmonansusle uynciaa. OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOH, TPOIICHTHI,
OeCKOHEYHBIE IEPUOANYECKHE TPOOH

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOU, TPOIICHTHI,
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH

[Tpumenenue apobeli U MPOIECHTOB IS
pelieHus MPUKIAIHBIX 33124
[Tpumenenue apobeli U MPOIECHTOB IS
pellIeHus MPUKIATHBIX 33714

JleicTBuTenbHBIE YKcia. PaimonanbHbIC U
HMppaloHaIbHbIC YHCTIa

Apudmernueckre onepanum ¢
JNEeNCTBUTENbHBIMH YUCIIaMU




10

11

Monyib 1eMCTBUTEIHHOTO YUCIIA U €TI0
CBOMCTBaA
[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUJIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BRIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHorowieHsl OT OJHON EPEMEHHOM.
Jlenenre MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOTOYJICHBI C EITBIMA
koad¢unmentamu. Teopema Bueta

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUI

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS




21

22

[TpuMeHeHne onpeaenuTels 1 PeIeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

26

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHnTtpoinbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CrucTeMsl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumno obpaTHbIe QYHKITUH.
Komnosumus ¢pyHkimii

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

28

29

30

OO6nactb ornpeAesieHus] © MHOYKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK TOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTHU ()YHKIIUH

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonp1iee 1 HauMeHblIIee 3HaUeHUE
(GYHKIINHM Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas U JpOOHO-
AuHenHas QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN




:‘)J'IGMCHTapHOG HCCICO0OBAaHUC U

32 .
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

1 CreneHb C 1e1bIM MoKa3aTenaeM. buaom
Hprotona

34 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Hsrotona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 1eIbIM 1oka3aresem. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabota: "Crenennas
¢byukmus. E€ cBoiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHHIH,
CoJIepXalIiX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

A1 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIEpXKAIINX CTETIEHH U KOPHU
WppaunonansHbie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
YpaBHEHUN
Uppanunonansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHHS UPPAIMOHATBHBIX

YpaBHEHUN




UppanuonansHbie ypaBHeHUss. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPALMOHATIBbHBIX YPABHECHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
UPpaLMOHATIbHBIX YPABHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUT
VPPaLMOHATIBbHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 Kak (PyHKIIMH OOpaTHOU CTEINEHHU C
HaTypaJIbHbIM IOKa3aTeseM
Konrponbnas pabora: "CoiicTBa u

51 rpaduK KOpHS N-Oi CTETIEHHU.
Wppaunonanbuble ypaBHeHUS"

50 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

53 CrermneHb ¢ palliOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeNEM U
e€ CBONMCTBA

55 [Toka3zatenbHast QpyHKIMS, €€ CBOMCTBA U

rpadux




Hcnons3oBanue rpadpuka QyHKIUN A5

56 . 1
pelIeHus ypaBHEHUN
57 Hcnons3oBanue rpaduka QyHKIUN A5 |
pelIeHUs] ypaBHEHUI
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE
58 METO/Ibl PEIICHUS MTOKA3aTeIbHbIX 1
ypaBHEHU U
Ka3aTebHBI BHEHUs. OCHOBHBIE
[Tokazare € ypaBHE O
59 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1
ypaBHEHUI
[TokazarenbHble ypaBHeHUSI. OCHOBHBIE
60 METO/Ibl PELICHHS] 0KA3aTEIbHbIX 1
ypaBHEHUI
61 KoHntpoinbnas padora: "[lokazaTenpHas 1
¢byuknus. [TokasarensHble ypaBHeHUA"
62 Jlorapu¢m yucna. CpoiicTBa orapugpma 1
63 Jlorapudm umncna. CoiicTBa jgorapudpma 1
64 Jlorapudm yucna. CoiicTBa iorapugpma 1
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(pMbI 1
66 €CATUYHBIC U HATYpaJIbHBIC JIOTapU(MBI 1
y
67 [TpeoOpazoBaHue BbIpaKEHHH, |
coJieprKalux jorapudmbl
68 [IpeoOpazoBanue BEIpaKEHUH, ]
COJIeprKalIuX JoraprudmMbl
69 [IpeoOpazoBanme BBIpaXKEHUH, :
COJIepXKaIIuX JoTapudMbl
70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA 1

u rpaduk




Jlorapudmuueckas GhyHKIus, €€ CBOKWCTBA

71
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN 115
peuieHusi ypaBHEHUM

73 Hcnons3oBanue rpaduka QyHKIHH 115
peLICHUs ypaBHEHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OcHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUN
norapu(pMUUECKUX ypaBHEHHMA
KonTponbnas pabora:

79 "Jlorapudmuueckast pyHKIuS.
Jlorapudmuueckue ypaBHeHus"

20 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

21 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCHHYC U apKTaHTEHC

YHUCJIOBOTO apTyYMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

83 YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OnpeAeieHue TPUrOHOMETPUYECKHUX
(GYHKLUH YUCIOBOrO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 OnpeieTICHUE TPUTOHOMETPUUECKHUX
(YHKLUI YUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

g7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

29 OCHOBHbIE TPUTOHOMETPUYECKUE
bopMyIbI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

91 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

9 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

94 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

95 Pemienne TpuroHOMeTpU4YECKUX

ypaBHEHUU




Pemenuie TpUroHOMeTpHUUECKUX

96 .
ypaBHEHUH

97 Perienue TpuroHoMeTpruuECKUX
ypaBHEHUH

08 Pewenne TpuroHOMeTpU4ECKUX
ypaBHEHU I

99 Pemienue TpuroHoMeTpHUYECKUX
ypaBHEHUI

100 Penienue TpUroHoMeTprUECKUX
YpaBHEHUU
KonTtponsnas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 1ocae10BaTeNbHOCTEN. MeTos
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJe0BaTeNnbHOCTH. Mcropus aHanusa
0ECKOHEUHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaromias reoMeTpruuecKas
nporpeccust

107 Cymma OeckoHEYHO yObIBaroIiei
reOMEeTPHUUECKOl mporpeccuu

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.

Uucno e. DopMyna CIOKHBIX IPOLEHTOB




JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

109 Yucno e. DopMyra CI0KHBIX IPOLEHTOB
Hcnonp30BaHne IPOrpecCUu s

110 pelIeHUs pealIbHBIX 3a7a4 MPUKIIATHOTO
Xapakrepa

11 KonTponpHas padora:
"[locnenoBarenbHOCTH U Iporpeccun”

112 HenpeprsiBHbIE QYHKIINN U UX CBOICTBA

13 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB [UIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpas Npou3BOIHbIE GYHKIIUU

122 Ornpenenenne, rTeOMETPUUECKUM CMBICTT

MIPOU3BOAHOM




Onpenenenne, GU3NIECKUN CMBICIT

123 . 1
IIPOU3BOTHON
124 YpaBHeHuUE KacaTeIbHOU K rpaduKy 1
byHKIUHA
125 YpaBHeHUE KacaTeNbHON K TpaduKy 1
byHKIIUN
126 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1
127 [Ipon3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1
128 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO Y KOMITO3UIIMH ()yHKIIUHA
129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI
130 [IpousBonHas CyMMbl, IPOU3BEACHMUS, |
YaCTHOTO Y KOMITO3UIIMH ()yHKIIUHA
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, o6odIIEHKE, |
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"
133 [ToBTOpenue, o6odIIEHNE, |
cucreMaru3aus 3HaHui: "OyHkuun"
134 HToroBas KOHTpoOJIbHAsA paboTa 1 1
135 Wrorosas koHTposibHasA paboTa 1 1
136 [ToBTOpEeHwUe, O606I.L[€Hlile, 1
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

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

[TpumeHeHne mporu3BOTHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

IIpuMeHeHne MpoU3BOIHON K

UCCleIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIeI0BaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GyHKIIMN Ha OTpe3Ke




10

Haxoxnenne HanOoIbIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMHA HAa OTPE3Ke

Haxoxnenue HanbonbLIero u

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoOIbIIETO 1
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

12

13

14

Haxoxxnenune HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMU HAa OTpE3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKJIAJIHBIX 3aa49axX

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4YlIEero pelueHus B
MPUKJIAJHBIX 3a1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3alaaHoro Gopmysoit nim
rpaduKom

17 Kommozurus ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommozurus ¢hyHKImii

20 I'eomerpuueckue 0O6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

” KonTtponsHas pabora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

7 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpazHbIe JIEMEHTAPHbBIX

24 byukuuii. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

25 ¢bynkuuit. [IpaBuna HaxoxKIEHUSA
epBOOOPA3HBIX

2% Huterpai. I'eoMeTpuyeckuii CMbICT
MHTETpasa

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleitonuma

)3 Brruncnenue onpenen€éHHOro HHTerpana
o popmyne Herotona-JleltoHuma

29 IIpumeHeHne nHTErpaa 1uIst

HAXO0X/ICHUS TUIoLaiel TUIOCKUX PUTyp




30

31

[IpumeHeHue uHTErpana s

HaXOXXJCHUS 00BEMOB T€OMETPUYECKHIX

TCI

[Tpumepsl pemennii nudepeHITnaTbHBIX

ypaBHEHUH

32

[Tpumeps! pemenunii mudepeHaITbHbIX

ypaBHEHU U

33

34

35

MaremaTrnueckoe MOAECIMPOBAHUE
peaTbHBIX MPOIECCOB C MOMOIIBIO
QG depeHIraIbHbIX ypaBHEHUN

KoHntposbnas padota: "[lepBoobpaszHas u

uHrerpan"

Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U IrpaduKu

36

37

Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

38

Tpuronomerpuueckue QyHKIMH, UX
CBOWCTBA U rpaduKu

39

40

41

Tpuronomerpuueckue GyHKIMH, UX
CBOICcTBa U rpaduKu

OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

m Pewenne TpuroHOMeTpU4ECKUX
HEPABEHCTB

45 Pemenne TpuroHOMeTprU4YECKNUX
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

47 Pemienne TpuroHOMeTprU4YECKNUX
HEPABEHCTB
KonTtponpHas pabdora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIM.
Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKAa3aTeNIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELICHUS

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




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHAJIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIBbHBIX HEPABEHCTB

['padmyeckue METOABI peLICHHS
UppalMOHATIBHBIX YPaBHEHUN

62

63

64

I'paduueckue MeToab! pemeHus
HMppalOHAJIbHBIX YPAaBHEHHI
['padmyeckue METOIBI pelIeHHs
MOKAa3aTeIbHBIX YPaBHEHUM
I'paduueckue MmeToab! pemeHus
[0Ka3aTeJIbHbIX HEPABEHCTB

65

66

67

['padpuaeckue MeTonbI pemeHust
norapu(MHUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUUECKUX HEPABEHCTB
['padpuaeckue MeToMbI peIIeHHs
norapu(pMHUUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLICHHS
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHBIX U JOrapu(OMUYECKUX
ypaBHEHUH

I'paduueckue MeTobI pemeHus
MOKAa3aTeNbHBIX U JOrapu(PMUIecKux
HEPABEHCTB

71

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

72

73

74

KonTtponsnast pabora:
"UppanuoHanbHble, IOKa3aTelbHbIE U
JorapupMUUECKue HepaBeHCTBA"
KommnnekcHsble uncna. Anrebpandeckas u

TpUTrOHOMETpHUUecKast POpMBI 3arnucu
KOMILIEKCHOTO YHCIIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUTrOHOMETpHUUecKast pOpMBI 3arnucu
KOMIUIEKCHOT'O YHUCJIa

75

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

ApudmeTnueckue ornepauu c
KOMIIJIEKCHBIMHU YU CJIaMU
N306paskeHne KOMIUIEKCHBIX YHCEI Ha
KOOpPJMHATHOM INIOCKOCTH




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHCCJI Ha

8 KOOPAMHATHOW INIOCKOCTH

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

20 ®opmyna Myaspa. KopHu n-oii crenesu
13 KOMIUIEKCHOTO YHCIia
IIpuMeHeHne KOMIUIEKCHBIX YUCEI JIs

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a/1a4

2 KoHnTtpoinbnas padora: "KomMruiekcHbie
yucna"

83 Harypanbhble u 1enble yucna

84 Harypasbnbie u nemnbie ynucia

85 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIBbIX YUCEIl

26 [IpuMeHeHne npru3HAKOB ACIUMOCTH
HEJTBIX YUCEI

g7 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
nenbix yncen: HOJ[ u HOK

28 [IpuMeHeHne npru3HAKOB ACIUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne nprU3HAKOB ACITUMOCTH
IEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne npu3HaKoB ACIUMOCTH
LEJIbIX YHCEJI: OCTATKU 110 MOJYJIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJbIX YHUCeIl: alropuT™ EBKInaa aist

peHICHUS 3a/1a4 B HEJIbIX YUCIIaX




92

93

KoHnTtponbHast pabota: "Teopus menmbix
yucen"

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
YpaBHEHUH

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEW MpPaLMOHAIBHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IMOKa3aTeIbHbIX
yYpaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUU

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX
ypaBHEHUH

100

101

OcCHOBHEBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUU

[IpumeHeHne cuCTEM K pELIEHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 u3




102

103

104

105

pa3IMyYHbIX 00JacTel HayKH U peallbHOMN
JKU3HHU, UHTEPIIPETAIUs TTOJTYYSHHBIX
pE3yJIbTaTOB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IMyYHbIX 00JacTel HayKH U peasibHOI
JKU3HU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pE3yJIbTaTOB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3anyYHbIX 00JacTel HayKH U peabHOM
JKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3yJIbTaToB

KonTponbnas padota: "CucreMsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUI"

ParnmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonanbHbIie HEpaBEHCTBA C
rapaMeTpamMmu

107

108

PanonanbHbBIE CUCTEMBI C napameTpaMmu

HppannonaibHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpamMu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

IToka3arenbHble ypaBHEHUsI, HEPABEHCTBA
C IapaMeTpaMu




111

112

ITokasaTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUs,
HEPaBEHCTBA C [TapaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpru4ecKrue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

120

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoeHue u ncciaeaoBaHUE
MaTEeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTyalMil C MOMOUIBIO YPABHEHUH C
napameTpamu

[Toctpoenue u uccienoBanme
MaTEMAaTHYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

[Toctpoenue u uccienoBanme
MaTEMaTHUYECKUX MOJENIEN PeaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ MmapamMeTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”
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[ToBTOpenwme, 0600IIEHNE,
cucTeMarusalnus 3HaHuil: "YpaBHenus"




122

123

[ToBTOpEHmE, 0600IICHNE,
cucTemarusanus 3HaHuil: "YpasHenus"
[ToBTOpEeHmE, 0600IICHNE,

cHucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuil: "HepaBeHncraa'

125

126

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuil: "HepaBeHncraa'
[ToBTOpEHME, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

'
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[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IIlponsBogHas
U e€ npuMeHeHue"

128

129

130

131

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuit: "IIlponsBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IEHNE,
cuctemaruzanus 3HaHuii: "MHTerpan u
€ro npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

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




133 [ToBTOpEHmE, 0600IICHNE, |
cucreMaru3anus 3HaHui: "OyHkuun"
134 HroroBast koHTpoOIbHAs paboTa 1 1
135 Wrorosast KoHTpOJIBbHAS paboTa 1 1
136 [ToBTOpEHHE, 0606H16HI:I€, |
cHUCTEeMaTu3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHSAMM: pPALMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apudMeTHUecKkue Omepanud ¢ PalUOHAIBHBIMH |
' JeHCTBUTENbHBIMU YUCIIaMU
13 BbimonHATe  npuOMMOKEHHBIE  BBIYMCICHMS, HUCIOJNb3YS  IpaBUIIa
’ OKpYIJICHUS, J1eN1aTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BbIUMCIICHUIH
OnepupoBaTh MOHATUSAMU: CTEIEHb C LEJIBIM MOKa3aTeseM, CTaHJapTHas
14 ¢dopMa 3anucu AEUCTBUTENBHOIO YKCIA, KOPEHb HATypalbHON CTENEHU;
’ UCIMOJIb30BaTh MOAXOAILYIO (GOPMY 3amMch ACHCTBUTEIbHBIX YUCENT IS
pelLeHHs] TPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JAHHBIX
OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
1.5 yrja; HCIOJIb30BaTh 3allUCh IPOM3BOJIBHOIO YIJIa 4epe3 oOpaTHbIE
TPUTOHOMETpHUYECKHE (PyHKINN
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paloHaNIbHOE, MppalMOHAIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
29 BoemonHsATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUM H
' pelaTh TPUTOHOMETPUYECKUE YPaBHEHUS
BeinonsATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
2.3 BBIpQXEHUI M pelaTh OCHOBHBIE THIBl IIEJBIX, PAlUOHAIBHBIX H
UPpaLMOHATIbHBIX YPaBHEHUI U HEPABEHCTB
24 IIpuMeHsTh ypaBHEHHMS M HEpABEHCTBA JJIs PEIICHHUS MAaTEMaTUYECKUX
’ 3aj1a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MonenupoBaTh peajbHbIE CUTyallUd Ha s3bIKe aureOpbl, COCTaBIATH
2.5 BBIPaXCHUSI, YPABHEHHUS, HEPABEHCTBA 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENIM C MCIIOJIL30BAaHUEM arrapara aareopsl
3 OyHKIMU U TpaduKu




OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3akaHus (DYHKIUH,

3.1 o0nacTb oOmpeneieHus] U MHOXKECTBO 3HaueHUd (yHKUuHU, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (byHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTarh TpauKH JIUHEHHOW (QYHKUUHM, KBaJPaTHUIHON
’ GbyHKIMY, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAHUS NPOLECCOB U
35 3aBHCUMOCTEH TpU PEUICHUU 3aJad U3 JIPYTUX Y4eOHBIX MPEAMETOB H
’ peanbHOM JKM3HHU, BBIpaXaTh (OpMylTaMH  3aBHCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBLHOCTh, apupMeTHYecKas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTb MOHATHSAMM: OECKOHEUHO YOBIBaroIlasi reoMeTpuyecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIICH  T€OMETPUUYCCKOM
IIPOrpeccuu
43 3anaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIAEIOBATEIIBHOCTEM MW MPOrpeccUid s
' pelleHus peabHbIX 3a7a4 MPUKIAJIHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIIEPALIUU HAJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT /s OMNHCAHUA
5.2 peasIbHBIX MPOLIECCOB U SIBJICHUM, PU PEIICHNH 3a/1a4 U3 APYTUX y4EOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
1 Yucna u BBIYUCTIECHUS
OnepupoBaTh MOHATHSMM: HATypalbHOE, LEJIO€ YHUCIIO; HCIIOJIb30BATh
1.1 IIPU3HAKN JIEJMMOCTH LENBIX YMCEJ, PA3JIOKEHHE YHCIa Ha IPOCThIE
MHOJKUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM




1.3

OnepupoBaTh MOHATUSAMU: JTIOTApU(M YUCIA, AECITHUHBIC U HATYPAITbHBIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[TpuMeHsTH CBOMCTBA CTENEHHM Uil IIpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALINX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JTMHEHHBIX YPAaBHEHUI U €€ pelIeHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  NOpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MopenupoBaTh peaibHbIE CHUTyallUM Ha S3bIKE aireOpbl, COCTaBIIATH
BBIPAXKEHHUSI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM allliapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTh TMOHSATHAMHU: TEpPHOAWYECKAas (QYHKIHUS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMa (pyHKIMH, HauOoJbliee U

HauMeHbIlIee 3HadeHus] PYHKIMU Ha TPOMEXKYTKE; UCIOJB30BaTh UX AJIs
uccienoBanus QyHKINUU, 3aJaHHOU TrpaduKkoM

3.2

OnepupoBaTh NOHATHAMU: IpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; u300paxaTb WX Ha KOOPAMHATHOM
IUIOCKOCTH Y UCIIOJIb30BATh I PEILIEHUS] yPaBHEHUI U HEPABEHCTB

33

34

N300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpapUKd JTHUHEHHBIX
YpaBHEHHUH W UCIHOJB30BaTh HMX U PEIICHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapukd (QYHKIUN [ MCCIEJOBAaHUSA MPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX IUCLHUILUINH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TMOHATUSAMH: HENpepbIBHAs (PYHKIUSA, TMPOU3BOJIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (PU3HUECKHH CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

HaxomuTh  mpOW3BOJHBIE  AJIEMEHTapHBIX  (YHKIUH,  BBIYUCISATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHUS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOU3BOJAHYIO JJIS  HUCCIEAOBaHUS (YHKIMHM Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl HCCIEIOBAHUSA K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO UIA HAXOXIACHUSA HAWJIYUIICTO PCUICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[MAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETPAN; IOHUMATH
’ reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX  (DYHKUMNA, BBIUUCISTDH
' uHTerpai mo ¢popmyne Herorona — JleliOnura

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Uucna 1 BBIYUCIICHUS
Panmonanbuple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTH,
OeCKOHEuHble  MepHoAuuecKue  Ipodu.  Apudmernyeckue  omepauuud  C
1.1 | palMOHaJBHBIMU YHCIIaMH, NIPeoOpa30BaHUs YMCIOBBIX BbIpakeHHH. [Ipumenenue
npoOeil U MPOLIEHTOB JUIsl PEIIeHUs NPUKIAJHBIX 337ad U3 pa3jInyHbIX OTpacieil
3HaHUH U PEaJIbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmbHBIE W HppalMOHAIbHBIE  YHCHIA.
1.2 Apudmernyeckue omnepauuud ¢ JeHCTBUTENbHBIMU uuciamu. [IpuOnmxénnble
BBIUMCIICHUS], [TPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA Pe3y/bTaTa BEIYUCICHUN
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3 gumcna. Mcnonp3oBaHue Moaxoasmied (GopMbl 3amucu TEHCTBUTENBHBIX YHCEN IS
peleHusl MPaKTUYECKUX 3a1a4 U IPEJCTaBICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypaJbHON crereHu. JlelicTBus ¢ apupMeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TAaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT'€HC YUCIIOBOI'O apryMEeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
5 ITpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpQ)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIbI
)3 VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAJIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppalimoOHaNbHBIX YPaBHEHUH U HEPABEHCTB
2.6  PemieHue TpUTOHOMETPUYECKUX YpaBHEHHM
57 [TpumMeHeHne ypaBHEHHIA 1 HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKH
31 @OyHkius, cnocoObl 3amanus ¢QyHKkuuu. ['papux dyHkuuu. BzaumHO oOpaTHBIE
' GyHKIUH
39 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHWd Qynkuuu. Hynmu QyHkumm.

[IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 Crenennast QyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 TpuronomeTpruyeckass OKpyKHOCTb, OMPEIEICHHE TPUTOHOMETPUUECCKUX (PYHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsI IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas mporpeccuu. beckoHeuHo yObIBaromias
4p | TEOMETpHYECKas MPOrpECCHs. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmysna CIO0XHBIX HPOLEHTOB. lcronb3oBaHHE NPOTPECCUU  JUIS
pellIeHNs peallbHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHUKA
MHuoxecTBO, omnepanuu Haj MHoOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O arfapara Ui OIHUCAHUs pPEeabHBIX
MIPOLIECCOB U SIBJICHUH, MPU PEUICHUH 3a/1a4 U3 IPYTUX YUCOHBIX MPEAMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ palluOHAIBHBIM MOKa3aresaeM. CBOKWCTBA CTETICHH
1.3 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTapU(HMBI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaxXeHU, CoAepKAIIUX TOTapUPMBbI
5 [TpeoOpazoBanme BeIpaXEHUN, COIEPKAIINX CTETIEHU C PAIHOHATIBHBIM
' MoKa3areyeM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapumuueckue ypaBHEHUSI 1 HEPABEHCTBA
’6 Cucrembl JMHEHHBIX ypaBHeHHWI. PelieHne NpUKIAIHBIX 3a/ady C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 Cuctembl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a/1a4 U 33]1a4 U3 pa3IUYHbIX 00JacTel HAayK! U peallbHOM JKU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckne ¢yHkimuu. IIpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 MakcumymMbl U1 MUHUMYMBbl (GyHKIUH. HawmOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A5 pelieHus] ypaBHEHUN U TMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (yHKUMHA Ui HCCIEOBAaHUS  MPOLECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUM 3a]ad U3 JPYTuX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU

4 Hauana marematnueckoro anaiansa

4.1 HenpepwiBable GyHKITMN. MeTo1 MHTEPBAJIOB JIJIsl PEIICHHS] HEPAaBEHCTB

4.2 [TpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON

43 [IpousBonHble 3eMEHTapHBIX (pyHKUMNA. DOpMyJbl HAXOKIEHUS IPOU3BOIHOM

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH H

4.4 skcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4eHus (PyHKIUU Ha
OTpe3Ke
[IpuMeHeHne nporu3BOAHOM 1JIs1 HAXO0XKACHUS HAUTYYLIEro PEeIEHUs B IPUKIIAIHBIX

4.5 3aayax, s OMpeeNieHuss CKOPOCTH TMpoliecca, 3agaHHoro (opmynold wuiu
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomeTpuueckuii u Gpu3nuecKuii CMbICI. BelunciaeHne nuTerpaia mo

dbopmyne HetoTona — JleitOnuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TEOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJIb30BATH METOJ MAaTEeMAaTUYeCKONM HWHIYKIHHU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATH MOHATHSIMHU: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar AJis ONMCAHUS PEAJIbHBIX MIPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruxX Y4YeOHBIX IPEeIMETOB; YyMEHHE
ONepupoBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh W ONHUCHIBaTh TIpadbl pPa3INYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh NOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENECHH, CTEIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokasarenaeM, JorapugMm 4Yucia, CHHYC, KOCHMHYC W  TaHI€HC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHaIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MCIIOJIb30BaTh
MpPU3HAKU JEIMMOCTH, HaMMEHBUINI OOIIMI NeIuTenh U HauMEHbIIEe
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHny 3ajad; 3HAKOMCTBO ¢
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-pallMOHATbHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MOHATUAMH: HOCICAOBATCIIBHOCTD,




apudmeTnyecKas nporpeccusi, reoMeTpuiecKas mporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpudeckas  Iporpeccus; yMEHHE  3a7aBaThb
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OINEepPUPOBATH MOHSATUSMU: KOMIUIEKCHOE YHUCIO, CONMPSKEHHbBIC
KOMIUIEKCHBIE YUCIIa, MOJYJIb U apr'YMEHT KOMILJIEKCHOTO 4Kcia, opma
3aMUCH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apHU(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPUBOJUTH IPUMEPHl  UCIIOIb30BAHUS
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSAMHU: MaTpuia 2x2 u 3x3,

OnpeaAC/IMTCIIb MATPHUIIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMBI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMBbI C IMOMOLIBIO Pa3JINYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUSA MATEMATUUYCCKHX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKUUS, UYETHOCTh (YHKIIHH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee M HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MIPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMOTOTHI Tpaduka
¢byHKLMY, TIepBast U BTOpas NPOU3BOAHAS (PYHKIIUH, TEOMETPUUECKUN U
¢u3nyecKkuil CMBICT TPOU3BOJAHOM, IepBOoOpa3Hasi, ONpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIHUU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMM, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWTh IMPOU3BOJHBIE AJIEMEHTapHBIX (DYHKIIMIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHHWEM amlapara MaTeMaTH4YeCKOro
aHalM3a; MPUMEHSTh MPOU3BOJHYIO Ul HAXOXKJEHUS HaWITy4IIero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

bU3MYEeCKUX 3aa4ax; HaXOAUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh HOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢yHKIMM, TOKa3arenbHas M Jorapupmuueckas (YyHKIUH, YMEHHE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBIIOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB M
3a71a4 U3 PeaIbHOM JKM3HU; BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXKILY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEpPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO IIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJjaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
HPOLIEHTHI, 0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIENOBATh IOJIYyYEHHOE DELICHUE H
OLIEHUBATh MPaBIONON00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peanbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATH MOJyYEHHBIN pe3yabTar

YMeHne onepupoBaTh MOHIATHSIMU: Cpe/lHee apuPMeTHIecCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, UHTEPIPETUPOBATH
uH(pOopMalIrIo, IPEJCTABICHHYIO B TAOIUIIaX, HA qUarpammax, rpapukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOLECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METO/IOB U JIEKTPOHHBIX CPEACTB; TpadUUECKH UCCIIEIOBATh COBMECTHBIE
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM TpaPUUECKUX METOIOB; HPUMEHSTH
(GOpMyIBI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOTHON
BeposTHOCTH, popMyny bepHymin, komOuHAaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHUE OINEPHUPOBATH
NOHATUSIMH: CIIy4aiiHasi BEJIMYMHA, pPAaclpelesieHHe BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUIAHWE, JHUCICPCHs M CTAaHAAPTHOE OTKIIOHEHHE
CIIydallHOW  BEJNWYHMHBI, (YHKIMH PACIpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHUE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelleHusT 3a7ad; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bIl BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0O COYCTAHW, YUCIIO TEPEeCcTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
NPUMEHSITh KOMOMHATOPHBIC (DAKThI U PACCYKIACHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJECJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTart

VYMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIUYMHA YyIJa, IUIOCKUH yrod,
JBYIPaHHBIA YToJl, TPEXIPaHHBIA yroj, CKPEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY INPSAMBIMH, Yrojl MEXKIY HPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh IIPH
pellIeHnH 3a7ad U3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamnenenurne], Mpu3Ma, NUpaMmuaa, (urypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYC, map, chepa, miomanb chepsl, MIONIAab
MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYyCa, MUIUHApPA, 00bEM Kyoda,

MIpAMOYTOJIBHOI'O IMapauICICTIuncaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWJIMHJpA,
[apajuleJibHblE OCH WM OCHOBAaHMIO, CEYEHME Ilapa, IUIOCKOCTD,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeneHus u3ydaemMbIX (GUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
Pa3IMYHBIM TIPU3HAKaM, BBINNOJHATH HEOOXOIMMBIE OMOJHUTEIHHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATh ICOMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(MHA, yroi, IUIOIIaAb, OOBEM, IUIOMIAh TOBEPXHOCTH), HCHOJIB3Ys
W3YYCHHBIC (OPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApaJIICNIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeamMecToB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
INOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH MPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Urcna v BBIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YUCJIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BoIpaKEHUN
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHuil ¢ynkiuu. Hymum QyHKImm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K MCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTs! 1 BEKTOPEI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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