MMHUCTEPCTBO ITPOCBEILEHU S POCCUMCKON ®EJEPAIN
JenaprameHT 0Opa3oBaHus U HAYKH TIOMEHCKON 00J1acTh
JlenaprameHT 0O0pazoBanus ropoja TromeHH
MAOY COII Ne26 ropona Tromenu

PACCMOTPEHO COI'TTACOBAHO YTBEPX/IEHO
Ha 3acepanuu [LIMO 3amecTuTeNnb TUPEKTOpa IIpukasom nupekTopa ot
[TpoTokomn Nel Momkos A.B. 30 aBrycra 2023 roga
ot 29 aBrycra 2023 rozna 30 aBrycra 2023 rona Ne50-0
PABOYAS ITPOI'PAMMA
y4eOHOro Kypca

«Anrebpa 1 HavyaIa MaTEMAaTHIECKOTO aHAIN3a» (YTrayOJIeHHBIH YPOBEHb )
JUIs CpEeAHEro o0Iero oopa3oBaHusl.

Cpox ocBoenust mporpammsl: 2 roaa (10-11 kmacce)

CocraBuTenb:
I'anees /I.B.

Tromensn, 2023 rox



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 HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HaHUM U PeaJbHOM )KU3HMU.

JelicTBuTenpHble yucia. PanuoHanbHblE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PEe3yJbTaTa BHIYUCICHUMN.

Crenenpr C 1ensIM HokazareneMmM. buHom Heiotona. HMcnosib3oBaHue
noAXosend (GopMbI 3aMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMOHaJIBHBIM IIOKa3aTeJleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJIbHbIE
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. MHOTOWIeHb OT OJHOW TepeMeHHOM. JleneHue MHOrowwieHa 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 YPaBHCHUIA.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpazoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPUDMBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4ECKUX YPaBHEHU M.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAYEHUs, MPUMEHEHHE OIPEACIIUTENS UIsl PEIIECHUS 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
YpPaBHEHUII W HEpaBEHCTB. lIprMeHeHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
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  yHKIMM. DineMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIMA.

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

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduiK KOpHs n-0i CTENEHU KaK (yHKIHUHA 0OpaTHOM CTENEeHU
C HaTYpaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPY>KHOCTb, OINpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTUYeCKOM HHIYKUUH. MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEJ0BATENBHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH IreOMETpUYECKON
MPOTrpeCcCrr. JINHENHBIA U 3KCIOHEHIUATIBHBINA pocT. Hucio e. @DopMyra ClI0KHbBIX
npoueHTOB. Mcronbs30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [UIl PELICHHWs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

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

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiui.  [IpousBomHas  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJIICHUM, NPU PELICHWH 3a4a4 U3 JPYTHUX
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. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAIIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

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.

DyHKUMH 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 HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanbobIIero 1 HAMMEHbILIEro 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 IepBo0Opa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus nepBoOOpa3HbIX.

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

[TpumeHeHne HMHTErpajia s HAXOXKICHHS IUIOMAAECH IIIOCKUX (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(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATHUECKIX
OCHOBaX (PYHKIIMOHMpPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
IpaXIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKCHUN HAYKU U ACSATEIbHOCTHIO Y4EHOTO, OCO3HAHUE JINYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  MPOodEeCCUOHAIIBHOM  JICSITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBbBIBATH COOCTBEHHBIC JKHU3HEHHBIE TIUIAHBI,



TOTOBHOCTH M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHWIO U
caMOOOpa30BaHUI0 HAa 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 II00ATIBHOTO XapaKTepa IKOJIOTHUUECKUX MPoOIieM, OpUeHTAIUS
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, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIN3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTeMaTUYeCKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue AeMCTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
oTpeieNICHHUs MIOHITUH, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(pUKaIIy,
OCHOBAHUS JIJIs1 0000IIEHUS M CPaBHEHHUSI, KpUTESPUH IIPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHSIX, MpeajiaraTb KPUTESPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHrus Yy4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:



UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOILlecCa, a TakKKE BbIABUIATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH HHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auu;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IMOSICHEHWS II0 XOAY pELICHHs 3a/1ayu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXKACHUA C CYXKICHUAMHU APYIHX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3aa4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMmar BBICTYIUICHHS C YYETOM 3ajaad
NPE3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEHICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTUYEeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTHKEHUS Pe3ysIbTaToOB AESITENbHOCTH, HAaXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl MpU pElIeHHH YYEeOHbIX 3a7a4y, NPUHUMATh I€Ib COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (popMax paOoThl (00CykaeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICSd TOJYYUT CICAYIOIIHNE
MPEAMETHBIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBATH MOHATUSMH: pPalMOHATBLHOE YHUCJIO, OCCKOHEUHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YWCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JIEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MIPUMEHSTH MPUOIMKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZHO OMEpUPOBATh MOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U PEJCTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH NOHATHUAMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YHUCIIOBOI'O apTyMEHTA;

ONEpUpPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOM,
MHOTOWIEH € UEIbIMA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u teopemy Buera mis
penieHus 3a1ay;

CcBOOOIHO ONEpUpOBAaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKHH CMBICI,
WCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 JJjid BBIYMCIECHHS €ro 3HayeHus,
NPUMEHATh ONPEAEIUTENI JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluN C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBIMOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COJEPIKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBa aorapumMoB LTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMHuUecKre ypaBHEHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpUUECKHE (GOPMYIIbI ISl TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

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

MOJEJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE airedpbl, COCTAaBJIATh
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMOo3umus GyHKuud, rpadux QyHKINH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUINHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UETHBIE M HEYETHBIE (PYHKUUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeJIbIM TIOKa3zareneM, rpapuk CTEeNeHHOW (YHKIHMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HAaTypaJbHBIM I0Ka3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPApUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA IS PEIICHUS
YPaBHEHUI;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHMX y4EeOHBIX MPEIMETOB U PEabHON
KU3HH, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBINA POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITOJIB30BaTh IPOTPECCUM Ui PEIUEHUs peajbHBIX 3a4ad IMPUKIIATIHOTO
XapakrTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH OHATUSIMU: HEMIPEPHIBHBIE (PYHKIIUU, TOUYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBAa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHPOBaATh TMOHATHUSMU: OIpENeNCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOywyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJbHBIX U LEJIBIX YUCEJI, UCIOJIb30BaTh MPU3HAKU JICTUMOCTH LIEIBIX YUCET,
HOJ/l m HOK HarypanbHBIX 4yucen g pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CBOOOIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOJIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



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

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIlMOHATBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

pemarb palrOHAaJIbHbIE, UppaloHalIbHBIE, MOKa3aTEJbHBIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiep Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpapuuecKrue METO/IbI JIJIsl PEIICHUSI 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 IOCTPOCHHBIE MOJIETM C HCIOJB30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH FEOMETPUYECKIE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHSTHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajm3a:

WCIIOJI30BATh MPOU3BOIHYIO JIJISl UCCIIEOBAaHUS (PYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

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

UCIIOJIb30BaTh MNPOU3BOJAHYIO JJISI HAXOXKJACHUS HAWJIY4IlEero pEUIeHUus B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHUX, 3a7ja4ax, IJisl ONpeAeIeHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aJaHHOr0 (GopMyIoi Uitu rpaduxkom;



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

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE€ COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOK€eCTBO IEHCTBUTEIBHBIX YHUCEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U
1 H uyp 24 1 https://lesson.edu.ru/
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 2 |
LIEJIBIM IT0KA3aTeIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. s |
HppaumnonanbHble ypaBHEHUS
[TokazarenbHas kuus. [lokazarenbHbie
4 (ymxn 10 1 https://lesson.edu.ru/
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
TpuroHomeTpuuecke BbIpaXKeHus U
6 p p p 22 1 https://lesson.edu.ru/
ypaBHEHUS
7 ITocnenoBaTeIbHOCTH U POrPECCUU 10 1 https://lesson.edu.ru/
HenpepriBabie pyukuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOHOMN
2 [TepBooOpasHast 1 HHTETpa 12 1 https://lesson.edu.ru/
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
TpuroHomeTpuuecke HepaBeHCTBA
UppanmonanbHelie, moka3zaTeabHbIC U
4 ppatt 24 1 https://lesson.edu.ru/
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
HarypanbHble u niensie yucia 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JorapupMUuecKux 12 1 https://lesson.edu.ru/
YpaBHEHUU
8 3aza4u ¢ mapaMeTrpamu 16 1
IloBTOpEeHUE, 0000IICHNE, CHCTEMATH3AIUS
9 P HI H 16 2 https://lesson.edu.ru/
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udpoBbie
n/n Tema ypoka Bcero Koutpoapupie  Mpaxruyeckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
| MHO0k€ecTBO, Onepauy Hal |
MHO>KE€CTBAMU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpruMeHeHue TeopeTuKo-
3 MHO>KE€CTBEHHOI'0 armnapara Jyisl pelieHus 1
3a7a4
PannonanbHbie ynciia. OOBIKHOBEHHBIC U
4 JIECATUYHBIC TPOOH, TTPOIICHTHI, 1 https://lesson.edu.ru/
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
Parmmonansabie unciaa. OOBIKHOBEHHBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIEHTOB IS |
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB IS |
pelIeHs TPUKIaJAHbIX 3a7a4
2 JlewicTBuTeNnbpHbBIC UKcia. PaimonanbHbIe 1
Y UppalMoHaIbHbIC YnCia
9 ApudmeTndeckue oneparuu C |

ﬂGﬁCTBHTGHLHBIMI/I qucjaaMu




10

11

Monyib 1eMCTBUTEIBHOTO YUCa U €ro
CBOMCTBaA
[TpuG>xE€HHBIC BEIYMCIICHHUSI, IPABHUIIA

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

OCHOBHBIE METOIbI PEILICHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOTOYJICHBI C IEITBIMH
koadunmentamu. Teopema Buera

https://lesson.edu.ru/

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHEHHBIX ypaBHEHUN

19

Marpuia cucTeMbl JINHEWHBIX
ypaBHeHUH. OnpenennuTenb MaTpUIbI
2x2, ero reoMeTpU4EeCKUN CMBICII U
CBOMCTBA; BBIYUCIICHUE €TI0 3HAYCHUS

20

Onpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS




21

22

[TpumeHeHne onpeaeanTels s
pELICHUS CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemrenne IMPUKJIAAHbIX 3ad4 C

MOMOIUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

23

Pewenne npukiiagHeIxX 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

24

25

26

KonTtponsHas padora: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUH.
B3anmuo obpatHbie QyHKITUH.
Komnosunus ¢pyHknumit

I'paduk QyHkunu. dnemMeHTapHbIC
npeoOpa3oBaHus rpagukoB GyHKIUN

27

OO6nacth ornpeesieHus] © MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkmm.
[TpoMexyTKH 3HaK OCTOSIHCTBA

28

29

30

UYeErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiee 1 HauMeHbllee 3HaUeHNE
(GYHKIIMHM Ha TPOMEXKYTKE

JluneliHasi, KBagpaTH4Has U JPOOHO-
AuHeNHas QyHKIH




:‘)J'IeMeHTapHOG HCCICO0OBaHUC U

31 MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

0 DeMEeHTapHOEe UCCIIEIOBAaHUE U
MoCTpoeHne rpaGuKoOB ATUX PYHKITUH

13 Crenens c 11eJIbIM TTOKa3areneM. bunom
Herorona

34 Crenens ¢ 1esbIM NTOKa3areneM. buaoM
Herorona
CrenenHasi GyHKIUS C HATYpaIbHBIM U

35 HeJIBIM Moka3aresieM. E€ cBolicTBa u
rpaduk

36 KonTtponpnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIICHU U €ro CBOMCTBA

33 Apudmernueckuil KOpeHb HaTypaTbHON
CTETIEHH U €r0 CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
COJIEpIKalINX CTENEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepKalINX CTENEHU U KOPHU

A1 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepXkKalIiX CTETEeHU U KOPHU
HppauroHanbHbIE ypaBHEHMUS.

42 OCHOBHBIE METO/IbI pELIECHUS

MPPALMOHAJIBHBIX YPABHEHUI




43

44

45

HppauroHanbHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHATILHBIX YPABHEHUM

HppanmonansHble ypaBHEHUS.
OcHOBHBIE METOIbI PELICHUS
UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
MPPALMOHATIBHBIX YPABHEHUN

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VUPPALMOHAJIBHBIX YPABHEHUI

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHATIbHBIX YPABHEHUM
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
VPPALMOHATIbHBIX YPABHEHUM

49

50

51

52

CoiicTBa u rpaduk KOpHS N-0if CTENICHN
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHbIM IOKa3aTeseM

CaoiicTBa u rpaduk KOpHs n-0if cTeneHu
Kak (PyHKIIMM OOpaTHOMW CTENEeHH ¢
HaTypaJIbHbIM I1OKa3aTeseM
Konrponbnas pabora: "CoiicTBa u
rpaduK KOpHS N-Oi CTETEHH.
HppanuonansHele ypaBHeHuUs"

CrermneHb ¢ palmoOHaIbHBIM [TOKa3aTeIeM
U €€ CBOMCTBA

53

CTeHeHB C paHI/IOHa.]'H)HBIM TI0Ka3aTCIIEM
U e€ CBOICTBa




CreneHb ¢ palrOHAJIBHBIM IIOKAa3aTCJIEM

54 . 1
U €€ CBOMCTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U |
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIMN 115 |
peLICHUs ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIUN 115 |
peueHus: ypaBHEHU I
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

58 METO/Ibl PEILIEHUS I0KA3aTENbHbIX 1
YpaBHEHUU
[loka3arenbHble ypaBHeHUs. OCHOBHbBIE

59 METO/Ibl PEILIEHHUS TOKa3aTEeNbHbIX 1
YpaBHEHUN
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE

60 METO/Ibl PEIIEHNUs TOKa3aTEeNbHbBIX 1
ypaBHEHUH

61 KonrponsHas pabora: "[loka3arenbHast |
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapu¢m yucna. CoiicTBa iorapugpma 1

64 Jlorapudm umncna. CoiicTBa jJorapudpma 1

65 JecsTuunble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI 1

67 [IpeoOpazoBanme BBIpaKEHUH, !
COJIepXKaIIuX JorapudMbl

68 [IpeoOpazoBanue BBIpAKEHUIA, !

coJiepKalUX Jorapu(pmbl




[IpeoOpa3zoBanue BhIpaKEHUH,

69
CoJepKaIINX JOTapr(pMbI

70 Jlorapudmudeckas pyHKms, €€
CBOMCTBA U rpad K

71 Jlorapudmuueckas GyHKIus, e
CBOWCTBA U TpapuK

7 Hcnonp3oBanue rpadguka GyHKIUN 15
peueHus: ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKUNUN AT
peleHHs ypaBHEHUH
Jlorapugmuueckue ypaBHEHUS.

74 OcHOBHBIE METO/IbI PELLICHUS
JOTapu(pMHUECKUX yPaBHEHUI
Jlorapugmuueckue ypaBHEHUs.

75 OcHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHHM
Jlorapugmuueckue ypaBHEHUS.

76 OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUUECKUX ypaBHEHUH

77 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM
KonTtponbHas pabora:

79 "Jlorapudmuueckast GpyHKIuS.
Jlorapudmuueckue ypaBHeHHS"

20 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC

YHUCJIOBOTO apTyMCHTA




CI/IHyc, KOCHUHYC, TAHI'CHC XU KOTAHI'CHC

81 YHCIIOBOTO apryMeHTa

2 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

23 APKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 oIpeziesieHue TPUTOHOMETPUYECKHUX
(GYHKIMH YUCIOBOTO apryMEeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 olpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOrO apryMeHTa

26 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUIECKHE
bopMyIbl

28 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybl

29 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMmybl

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPKECHUI

91 [IpeobpazoBanue TPUTOHOMETPHUECKUX
BBIPAKECHUI

9 [TpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKEHUI

93 [IpeobpazoBaHre TPUTOHOMETPUIECKUX

BBIPKECHUI




Pemenuie TpUroHOMeTpHUUECKUX

94 .
ypaBHEHUH

95 Pemienue TpuroHoMeTpHUuECKUX
ypaBHEHUH

96 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHU U

97 Pemienue TpuroHoMeTpHUuECKUX
ypaBHEHUH

08 Penienue TpUroHoMeTpruUECKUX
YpaBHEHUU

99 Pemienne TpuroHOMeTprU4ECKUX
ypaBHEHUI

100 Penienne TpUroHoMeTprUECKUX
YpaBHEHUU
KonrpomnsHas padora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS

102 [I0CJIEqOBATEIbHOCTEH. MeTo
MaTEMaTUYECKON MHIYKIIUU
MOHOTOHHBIE Y OTpaHUYEHHBIE

103 MocJieIoBaTeIbHOCTH. VIcTopus ananuza
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus

105 I'eomerpuueckas nporpeccus

106 Beckoneuno yOsIBaromias

TCOMETPHUICCKAA IMTPOTPECCUA




CyMMa 0eCKOHEUHO yObIBaIOIICH

107 FE€OMETPUUECKOM IPOTPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIBHBIA POCT.
Yucio e. Dopmyna ClI0KHBIX IPOLUEHTOB

109 JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMya CI0KHBIX IPOLEHTOB
Hcnonb3oBaHue Nporpeccuu 1is

110 peleHus pealIbHbIX 3aa4 PUKIIATHOTO
Xapakrepa

11 KonTponbnas pabora:
"[locnenoBarebHOCTH U TIporpeccuu’”

112 HenpeprsiBHbIe QYHKIINN U UX CBOICTBA

13 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMI

114 CaotiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB [UIsl pELICHUS
HEPABEHCTB

17 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIUH 1S pereHust 3a1a4

120 IIpuMeHeHne CBOKCTB HENPEPHIBHBIX

GbyHKIMH 15 pereHust 3a1a4




121 [TepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH

122 Onpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOIHOM

123 Omnpenenenne, GU3MUECKUNA CMBICT
MIPOU3BOAHON

124 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKIUHA

125 VYpaBHeHME KacaTeabHOU K rpaduky
byHKIIIN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

127 [TpousBoHBIE IIeMEHTAPHBIX (PYHKUINH

128 [IpousBonHas CyMMbl, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIUNA

129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

130 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpenue, 06001IICHNE,
cucTeMaru3anus 3HaHuil: "YpaBHeHus"

133 [ToBTOpenue, o6odIIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

134 Wrorosast KoHTpOJbHASA paboTa

135 Wrorosast KoHTpOJbHASA paboTa

136 [ToBTOpenwme, 0600IIEHNE,

cUCTeMaTHU3anus 3HaHUHU




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

Jlara

IIpakTHYeckue
U3y4YeHus

padoThI

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne nNpou3BOIHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[TpumeHeHne mporu3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

IIpuMeHeHne MpoU3BOIHON K

UCCIeIoBaHHI0 (PYHKIMH Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

https://lesson.edu.ru/

[IprMeHeHne npon3BOIHOM K
UCCIIeI0BaHHIO (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHeHne nponu3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

HaxoxneHnue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUSI HEPEPHIBHOM

(GyHKIIMM Ha OTpe3Ke




10

Haxoxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMHA HAa OTPE3Ke

Haxoxnenue HaubonbLIEro u

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

12

13

14

Haxoxxnenne HanOoIbIIETrO 1
HAaMMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIMU HAa OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKIAAHBIX 3a7a4ax

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEero pelueHus B
MPUKJIAJHBIX 3aa4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyJIoN WK
rpadpukom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3alaaHoro Gopmysoit nim
rpaduKom

17 Kommozurus ¢hyHKImii https://lesson.edu.ru/

18 Komnosunus ¢pyHkuumit

19 Kommozurus ¢hyHKImii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

)1 FCOMeTpI/IIIeCIfI/Ie o0pa3bl ypaBHEHUI Ha https://lesson.edu.ru/
KOOPJIMHATHOM MJI0OCKOCTH

” KonTtponsHas pabdora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX
[TepBoOOpazHbIe JIEeMEHTAPHBIX

24 byukuuii. [IpaBuna HaxoxaeHUS
epBOOOPA3HBIX
[TepBoOOpazHbIe IIEeMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna Hax XK AEHUSA
epBOOOPA3HBIX

2% Huterpai. I'eoMmeTpuyeckuii CMbICT
MHTETpasa

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltonuma

)3 Brruncnenue onpenen€HHOro nHTerpana
o popmyne Herotona-JleitoHuma

29 IIpumeHeHne nHTErpaa JuIst

HAXO0K/ICHUS TUIONIAIeH TIIIOCKUX PUTYp




[IpumeHeHue nHTErpana s

30 HaXOXJCHUS 00BEMOB Tr€OMETPUYECKHIX
TeN

31 [Ipumepsl perieHuii
nuddepeHIaTbHBIX YpaBHEHUN

3 [Ipumeps! pemenuin
nuddepeHIraIbHbIX ypaBHEHUN
MaremaTrnueckoe MOAECIMPOBAHUE

33 peaIbHBIX MPOIIECCOB C MTOMOIIBIO
QG epeHnaIbHbIX ypaBHEHUN

34 Kontponbnas padora: "[lepBooOpaznast
u uHrerpan”

35 Tpuronomerpuyeckne GyHKINHU, HX
CBOIiCcTBa U rpaduKu

36 Tpuronomerpuyeckne GyHKINHU, UX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBO¥CTBa U rpaduKu

18 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U rpaduKu

39 Tpuronomerpudeckue GyHKINHU, HX
CBOICcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH C IIOMOIIBIO

TpHFOHOMCTpH‘lCCKOfI OKPY’KHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

m Pewienne TpuroHOMeTpUYECKUX
HEPABEHCTB

45 Pemienne TpuroHOMeTpU4YECKUX
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

47 Pemenne TpuroHOMeTprU4YECKUX
HEPABEHCTB
KontponwHas pabdora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METO/BI PELLICHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PEILIEHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METObI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS
MIOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELLICHUS

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




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/IbI PEILICHUS
Jgorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METOBI PEILIECHUS
UPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

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

['padmyeckue METOABI peLICHHS
UppalMOHATIBHBIX YPaBHEHUN

62

63

64

I'paduueckue meToab! pemeHus
HMppalOHAIIbHBIX YPABHEHHI
['padmyeckue METOABI pelIeHHs
MOKa3aTeNIbHBIX YPaBHEHU
I'paduueckue MmeToab! pemeHust
[I0Ka3aTeJIbHBIX HEPABEHCTB

65

66

67

['padpuaeckue MeTobI pemeHust
norapu(MHUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUUECKUX HEPABEHCTB
['padpuaeckue MeToIbI peIIeHUs!
norapu(pMHUUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI

['padmyeckue MEeTOABI peLIeHHs
MOKa3aTeNIbHBIX U JOrapu(OMUYECKUX
ypaBHEHU M

I'paduueckue MeToBI pemeHus
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

71

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

72

73

74

KonTtponsnas pabora:
"UppanmoHanbHble, IOKa3aTelbHbIE U
JorapupMUUECKUe HepaBeHCTBA"
KommnekcHble uncna. Anredpandeckas

U TPUTOHOMETpHYECcKasi GOpPMBI 3aHCH
KOMILIEKCHOTO YHCIIa

KommiekcHbie uncia. Anre6panqecxa;1

U TPUTOHOMETpHUECcKasi GOpMBI 3aHCH
KOMIUIEKCHOTO YHUCJIa

75

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU 4YHCJIaMU

76

77

ApudmeTnueckne ornepauu c
KOMIIJIEKCHBIMHU YK CJIaMU
N306parkeHne KOMIUIEKCHBIX YHCEI Ha
KOOpPJMHATHOM IIOCKOCTH




78

79

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAMHATHOM INIOCKOCTH

®opmyna Myaspa. KopHu n-oii cTernenun

N3 KOMIIJIEKCHOI'O YHCJia

80

81

82

®opmyiia Myaspa. KopHu n-oil cTernenu

N3 KOMIIJICKCHOI'O YHCJjia

HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCCII AJIA

pemeHus pU3nIeCcKux u
TreOMETPHUYECKUX 33124

KoHnTtpoinbhas padora: "KoMruiekcHbie
yucna"

83
84

Harypanbnsle u nensie yucna

HaTypaJ'ILHBIC H OCJIbIC YHClla

85

[IprMeHeHne NprU3HAKOB JEIMMOCTH
LEJIBIX YHUCEIl

86

87

[IprMeHeHne Npu3HaKoB ACITUMOCTH
L[EJIBIX YU CEI

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
uenbix yncen: HOJ[ u HOK

88

[IpuMeHeHne NprU3HAKOB ACITUMOCTH
nensix yucesn: HOJl u HOK

&9

90

[IpuMeHeHne Npru3HaKoOB ACITUMOCTH
LEJIBbIX YHMCEII: OCTATKH 10 MOJYIIIO

HpI/IMeHCHI/IC MIPHU3HAKOB JCIIMMOCTU
OCJIBIX YUCCII: OCTATKU IO MOIAYIIHO

91

[IprMmeHeHre MpU3HAKOB AETUMOCTH
LEJbIX YHUCeIT: alropuT™ EBKInaa aist
pELIEHHU 3a/1a4 B LIEJIBIX YUCIIaX




92

93

KoHntpoinbnas padota: "Teopust menbix
yucen"

CucreMa 1 COBOKYITHOCTbh YPAaBHEHUU.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
YpaBHEHUN

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MpPalMOHAIBHBIX
ypaBHEHU I

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IOKa3aTeIbHbIX
yYpaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTeIbHbIX
yYpaBHEHUU

99

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMHUECKUx
ypaBHEHUU

100

101

OcCHOBHEBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUU

[IpumeHeHne cucTeM K peLIEHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3




102

103

104

105

pa3IMyYHbIX 00JacCTei HayKH U pealbHOMN
JKU3HHU, UHTEPIIPETAIUs TTOJTYYCHHBIX
pE3yJIbTaTOB

[IprMeHeHre CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3InyYHbIX 00JacTel HayKH U peaibHOI
JKU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pE3yJIbTaTOB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3an4YHbIX 00JacTel HayKH U peabHOM
JKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3yJIbTaToB

KonTponbnas padota: "CucremMsl
paloHaIbHBIX, HPPALMOHATEHBIX
MOKAa3aTeNbHBIX U JTOTapu(OMUUECKUX
ypaBHeHUI"

PanmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonansHbie HEpaBEHCTBA C
rapaMeTpamMmu

107

108

PannonansHble cucTEMBI ©
napaMeTpamu

WppanuonansHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamu

109

HppanroHanbHbIE CUCTEMBI C
rapameTpamu




110

111

[TokazaTenbHbIC ypaBHEHHUS,
HEpaBEHCTBA C MMapamMeTpaMu
[TokazaTenbHbBIE CHCTEMBI C
napaMeTpamu

112

113

114

Jlorapugmuueckue ypaBHEHHUs,
HEPaBEHCTBA C TapaMeTpaMu

Jlorapudmuueckue CUCTEMBI C
napaMerpamu

TpuronomeTpuyecKkue ypaBHEHUS C
napaMeTpamu

115

116

117

TpuroHomeTpuuecKue HEPABEHCTBA C
rapameTpamu

TpuroHoMeTpuyECKrUe CUCTEMBI C
napaMeTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENEN peallbHbIX
CUTYalUi C IOMOIIbIO YPABHEHUN C
rapaMeTpamu

118

ITocTpoenune u ucciegoBaHue
MaTEeMaTUYECKUX MOJENEH pealbHbIX
CUTYaIMi C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

119

[TocTpoenue u uccienoBaHue
MAaTEMATUUYCCKUX MO}IGJ’IGIZ PCAIBHBIX
CUTYaIMi C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

120

KonTponbhas pabota: "3anauu ¢
napamerpamu”




121 [ToBTOpEHmE, 0600IICHNE,

cucTemarusanus 3HaHuil: "YpasHenus"

[ToBTOpEeHmE, 0600IICHNE,

122 2. n n
cucTeMaTu3anusa 3HaHUU: ypaBHeHI/Iﬂ

[ToBTOpenue, 06001ICHNE,
123 cUCTEMaTH3alMsl 3HaHUM: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

[ToBTOpenue, 06001ICHNE,
124 cHUCTeMaTu3alys 3HaHuH:
"HepaBenctpa"

[ToBTOpEHME, 0000IICHUE,
125 CHUCTEMaTH3alMs 3SHAHUH:
"HepaBenctpa"
[ToBTOpEHHE, 0000IICHUE,

126 CHUCTEMaTU3aLMs 3HAHUH:
"HepaBencraa"

[ToBTOpenue, o6odIIEHKE,
127 cucreMartuzarus 3Hanuit: "I[IponsBoaHas
U €€ npuMeHeHue"

[ToBTOpenue, o6odIIEHKE,
128 cucreMartuzarus 3Hanuit: "I[IponsBoaHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,

129 cucremaTtusanus 3Hanuil: "[IponsBoanas
u e€ npuMeHeHue"

[ToBTOpeHnue, 060061ICHNE,

130 cuctemarusauus 3HaHui: "UHTerpan u
€ro npuMeHeHue"




[ToBTOpEHmE, 0600IICHNE,

131 cucreMaruzanus 3HaHui: "OyHkuun" I

132 [ToBTOpEeHmE, 0600IICHNE, |
cucremaTtusanus 3Hanuii: "Oynkuun"

133 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "Oyakuun"

134 Hrorosast koHTpoIbHAs paboTa 1 1

135 Wrorosas koHTpoJsibHAsA paboTa 1 1

136 [ToBTOpEHHE, O606H16HI:I€, |
cucTeMaTu3alus 3HaHUI

OBILIEE KOJIMYECTBO YACOB I1O0 136 10

I[TPOTPAMME







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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