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HOACHUTEJBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroll CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIUNA Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM YKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSAMHU aireOpbl M MaTeMaTHYECKOrO0 aHaju3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHanM3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIpETallui  TOJYYEHHBIX  pEHIeHUH, 3HAKOMATCS C  OpuMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOpPBI peamu3yeTcs Kak 4depe3 Y4YeOHbIH Marepuan, CIoCOOCTBYIOMINN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ybTar.

B ocHOBe MeToanKku oOy4eHwHs anredpe u HadajsaM MaTeMaTUYeCKOro aHaIM3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0y4YCHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIZICJICHBI  CIICAYIOIIME COAEpKATEIbHO-METOaUYecKue JinHuu: «Yucna u
BbIYHCIICHUS», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSKEHUU JABYX JIET



oOy4JeHus1 Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMHU TEMaMU M pasenaMu. JJaHHbIH yaeOHbIN
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJBPKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTUYECKUA aHAIIN3, TEOPUS MHOXKECTB, MaTeMaTHdecKas jJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBaIOT BCE Oojiee MMPOKAM MATeMaTHICCKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TP HW3YYCHUH YYEOHOTO Kypca, IS PEMICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHOW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr'O 00111er0 00pa3zoBanus. Ha ypoBHe cpenHero oo1iero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My crenupuyecKkue 3agayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
W3BJICUCHHUE KOPHS HATYypallbHOM CTENEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCE.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIOIb3YeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCs TPEICTABICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH W €€ pOJIhd B
MOCTPOEHUU MOJIeNICH peaybHOrO MHpA, HMIUPOKO HCIOJIB3YIOTCS 0000IIeHHne U
KOHKpETU3AITHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydJaromiyecss OBJIAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalux MmapaMeTphl. [loydeHHBIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCJICTOBAaHNH (DYHKIIMM ¢ TIOMOIIBIO MPOW3BOIHOM, TIPH PEIICHUM MPUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOIBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TAKKE BBIPAKEHUU,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBI I pEHICHUs MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK SI3bIKa HAYKH.

CopepkarenpbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMIM, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK U C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM OoJbllIOE BHUMaHUE
yaensiercss (OPpMUPOBAHUIO YMEHUS BbIpakaTh (OpPMYJIaMH 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BbIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHaTuTHYECKOM, Tpaduyeckoii u ciioBecHou. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO AaHAJIOTUH.

ConepxartenbHasd nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHX, TaK U MPUKIAAHBIX 3ajad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMN, OMPEAENsITh WX HauOOJbIIME W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpolueccoB. JlaHHasi cojaep:kaTenbHas JHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHUYECKUX MOJIeJIed pPealbHbIX CUTYyalluu,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUAIBHO-
PKOHOMMYECKHUX, 3ajadax. 3HAKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOTO aHau3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JTOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronuecs y3HalT O BbIIAIOIINUXCS
pe3yJiibTarax, MOJYYEHHBIX B XOJE Pa3BUTUS MATEMaTUKH KaKk HayKd, U 00 HX
aBTOpaXx.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeiaraloT Hambosee YHUBEPCAJIbHBIM S3BIK, OOBEIUHSIONUINN BCE pa3/eibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTUKH U WCIOJIb30BaTh €r0 JJIsi BBIPAXKECHUS CBOUX MBICIICH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hayajga MaTEMaTHYECKOrO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIMPOBAHUSA, KOTOPbIE MpPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIECH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXX/IbII U3 pa3/ieJoB POrpaMMbl, MOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIAIHbIX 3axad. [lpu
pellleHn:  peanbHBIX  MPAKTHYECKUX  3adad  oOydaromuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh UM KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAAHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «AnreOpa 1 Hagyaia
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hadajla MaTEMaTHYECKOTO
aHanuza» B 10 kimacce — 136 gacoB (4 Jaca B HECIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoaudeckue apodu. [Ipumenenue apoOGeil M MPOLEHTOB MAJIs
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JNEHUCTBUTEIBLHOTO YUCIIA U €ro cBoMcTBa. [IpnOnmkE€HHbIE BBIYMCIICHHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOICTBA.

CreneHb € panvoOHAJIBHBIM I[OKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHUSI LEbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouieHs!I ¢ 11e1bIMU KO3 hUITIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonansHbie YPaBHEHHS. OcHOBHBIE METOBI pereHns
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTpUIIbl 2X2, ero TEOMETPUUECKUN CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pEaJbHOM CHUTyallMHM C MOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHkIius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysnkun. IIpomMexxyTku MOHOTOHHOCTHM (PYHKUMH. MaKCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast (pyHKLHS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBolicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0if CTENeHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HATYypAJIbHBIM IOKA3aTENEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeNOBaTEIbHOCTEH. MeTox
MaTeMaTU4eCKOM HHIYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble GyHKIMM W MX CBOMCTBAa. TOuku paspbiBa. ACHMIITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K TpaduKy QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. AnreOpanueckas W TpUTOHOMETpudeckas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCUIIbHBIEC CUCTEMBI
U CHCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PellieHre TpUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMYHbIX 00JIaCTEl HAYKU U peanbHOM XKU3HU, UHTEPIPETaLUs
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABI pElIeHHs ypaBHEHHH W HepaBeHCTB. | paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenne Hanboblero 1 HAMMEHbIIEro 3HaYeHU N HepephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Jadax, Il ONPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

Nuterpan. ['eomeTpuyeckuil CMbICI HHTETpaja. Beraucienue onpenes€HHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaIOIIEToCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpYAYy, OCO3HaHHE IICHHOCTH TpPYAOIIOOHs, HHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaThUdyeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHHWE BIIASHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Ccpefpl, IUIAHWPOBAaHUE ITOCTYNKOB W OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJTOBEUECKOM AESTEIbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTU4eCKOU
KyJIbTYPOU KaK CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISTh TPOCKTHYIO
U UCCJIeIOBATEILCKYIO IEATEbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUpUKAIUH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  MpodIIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMU, TIPOILIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKXKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCbMCHHBIX TCKCTaX, JdaBaTb IIOJACHCHHUA II0 XOAY PpCHICHHUA 3alddvu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuarnora, oOHapy>KMBaTh Pa3U4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH TPUUHUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh I€JIb COBMECTHOM
JEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHSATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoAndeckas JApoOb, TPOIEHTHI, HPPAUOHAILHOE YHCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajIbHOU
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC
YUCIJIOBOTO apTyMEHTa;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABECHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C UEIBbIMU KO3PPUIIMEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSTH JICJICHUE
MHOTOWIEHA HAa MHOTOWIEH C OCTaTKoOM, Teopemy be3y m teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpeenuTeNs 2 X 2 JuId BBIYUCIEHUS €r0 3HAa4yeHUs,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH NIOJyYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUM;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI JJ1sl MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKEHMSI, ypaBHEHHsS, HEPAaBEHCTBA IO YCIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH JIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoMyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TOKa3aTeNlbHAs U JorapupMuyecKas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (GyHKOUN Ui HMCCIEAOBaHUS IPOLECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBLHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATh MOHITUSIMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH TOHATUSIMU: HEMIPEPHIBHBIE (PYHKITUN, TOUKH pa3phiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
dbyHKIIMM, KacaTenbHas K TpaduKy QyHKINH,

BBIUUCIISITH ITPOM3BOJAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATh  TMOHSTHSAMHU: MHOXKECTBO, OMNEpaluu  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHUE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOrO aHaTu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YUCIIO, MHOYKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BATh MPU3HAKU JEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4YHCEN MJId pEUIEHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (OpME, BBHITIONHATh apU(PMETHIECCKUE ONEpaIiu ¢ HUIMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palMOHAJIbHEIE, UPpaLUOHAJIbHEIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aiureOpbl, COCTaBIATh
BBIDOKEHHUSI, YpPABHEHUsS, HEPABEHCTBA M HUX CHCTEMBbI IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOIIBIO 3JIEMEHTApHOrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIENOBAaHUS pealbHbBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

UCIOJIb30BaTh TMPOM3BOJHYIO [UJISi HAXOXKJIECHUS HAWIY4YLIEro peleHus B
MIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMHYECKHUX, 3a7a4ax, 1Sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHMS Mpoliecca, 3aJaHHOro (hOpMyJIoi Win rpadukoMm;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
UHTErpall, HaXOAWTh IEPBOOOpA3HbIC HIEMEHTAPHBIX (YHKUMNA W BBIYHUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.
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CTENIEHU U KOPHU

https://resh.edu.ru/

47

[IpeoOpazoBanus
YHCIIOBBIX
BBIPAKECHUH,
CoJIeprKaIInX
CTENeHH U KOPHH

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

48

[IpeobpazoBanms
YHCIIOBBIX
BBIPAKEHHUI,
coJieprKalnx
CTCTICHH U KOPHH

https://resh.edu.ru/

49

HppaunonaibHbie
yYpaBHEHHUS.
OCHOBHBIE METO/IbI
petieHus
UpPpaAMOHATIBHBIX
YpaBHEHUN

https://resh.edu.ru/

50

HppaunonanbHbie
YpaBHEHUS.
OCHOBHBIE METO/IbI
peLeHust
HppanOHAJIbHBIX
ypaBHEHUU

https://resh.edu.ru/

51

HppanunonansHsie
YpaBHEHUS.
OCHOBHBIE METOIBI
peuieHus
MPPaLMOHATIbHBIX
YpaBHEHUNU

https://resh.edu.ru/

52

PaBHOCHIBHBIE
Iepexonbl B
peleHnmn
MppalOHAIbHBIX
ypaBHEHUU

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

53

PaBHOCHIEHEIC
nepexo/ipl B
peueHumn
HMppaloOHaAIbHBIX
ypaBHEHUI

https://resh.edu.ru/

54

PaBHOCUIIBHEIC
nepexo/Isl B
petieHuun
HPpALMOHATBHBIX
YpaBHEHUU

https://resh.edu.ru/

55

PaBHOCHUIIBHEIC
nepexo/ipl B
petieHumn
HMppaloOHaIbHBIX
yYpaBHEHUU

https://resh.edu.ru/

56

CaolicTBa 1
rpaduk KopHs N-oi
CTETICHU KaK
byHKIUM
00paTHOM CTeneHn
C HaTypaJIbHbIM
rokasaresuem

https://resh.edu.ru/

57

CaolicTBa 1
rpaduk KopHs N-oi
CTETIEHU KaK
byHKIIUN
o0paTHOM cTeneHn
C HaTypaJbHBIM
HOKazaTeneM

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

58

KonTponbhas
pabora: "CBoiicTBa
U rpaduk KOpHs N-
Oi1 CTeneHH.
Hppanuonanbusie
ypaBHEeHHUA"

https://resh.edu.ru/

59

Crenensb ¢
palroHaIbHBIM
IokKazarejieM u e€
CBOMCTBaA

https://resh.edu.ru/

60

Crenensb ¢
parMoHaIbHBIM
IOKa3aTejIeM U eé
CBOMCTBaA

https://resh.edu.ru/

61

CreneHb ¢
paloHaIbHBIM
okas3arejieM U e€
CBOMCTBaA

https://resh.edu.ru/

62

TlokazarenpHas

byHKIM, €€
cBOIicTBa U rpaduk

https://resh.edu.ru/

63

Hcnonp3oBanne
rpaduka QyHKIMH
JUISL peLeHUs
YpaBHEHUNU

https://resh.edu.ru/

64

Hcnonb3oBanue
rpaduka QyHKIMHA
JUTSL pelleHus
ypaBHEHUU

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

65

IToxasaTenpHBIE
ypaBHECHHUS.
OCHOBHBIE METOJIBI
peuieHust
IMOKAa3aTeJIbHBIX
ypaBHEHUU

https://resh.edu.ru/

66

IIokazarenpHBIC
YpaBHCHHS.
OCHOBHBIE METO/IBI
perIcHus
MOKAa3aTeJIbHbBIX
YpaBHEHUN

https://resh.edu.ru/

67

ITokasarenbHbIE
YpaBHEHHSI.
OCHOBHBIE METOIBI
perIeHus
MOKa3aTeIbHbIX
ypaBHEHUU

https://resh.edu.ru/

68

IlokazarenpHEIC
ypaBHEHUS.
OCHOBHBIE METOIBI
perieHus
IMoKa3aTeJIbHBIX
YpaBHEHUNU

https://resh.edu.ru/

69

KoHnTponbsHas

pabora:

"H
OKa3aTeJbHast

GyHKIHS.



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

ITokazaTtenpHble
ypaBHEeHUS"

70

Jlorapudm yucina.

CaolicTBa
norapupma

https://resh.edu.ru/

71

Jlorapudm yucna.

CaoiicTBa
norapudma

https://resh.edu.ru/

72

Jlorapudm guca.

CaoiicTBa
norapudma

https://resh.edu.ru/

73

JecsTuuable U
HATypaJIbHBIC
JorapuMbl

https://resh.edu.ru/

74

[Ipeo6paszoBanue
BBIPAKECHUH,
CoJIepIKalINX
J0rapupmbl

https://resh.edu.ru/

75

[TpeoGpa3oBanue
BBIPAKECHUH,
coJepKaLIIX
jorapudmbl

https://resh.edu.ru/

76

[Tpeobpa3zoBanue
BBIPAKECHU,
coJepKALINX
sorapudmbl



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

77

Jlorapudpmuueckas

byHK1IHA, €8
CBOWCTBA U TpapuK

https://resh.edu.ru/

78

Jlorapudpmuueckas

byHKIHSA, €8
CBOWCTBA U TpaduK

https://resh.edu.ru/

79

Hcnonb3zoBanue
rpaduka GyHKIUU
JUTSL peIeHUs
ypaBHEHUH

80

Hcnons3oBanue
rpaduka GyHKIUU
JUIs peLIeHus
YpaBHEHUN

81

Jlorapudmmueckue
YpaBHEHHUS.
OCHOBHBIC METOJIBI
peleHus
Jorapu(pMUUECKUX
ypaBHEHUH

82

Jlorapudmuueckue
ypaBHEHUS.
OCHOBHBIE METOIBI
perieHus
norapuMUIECKUX
yYpaBHEHUN

https://resh.edu.ru/

83

Jlorapudmmueckue
YpaBHEHHUS.
OCHOBHBIE METOIBI

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

peleHus
JorapupMUUEecKux
ypaBHEHUH

84

PaBHOCHIEHEIC
MepPEeXO/Ibl B
peuieHuun
norapuGpMUIECKUX
ypaBHEHUI

https://resh.edu.ru/

85

PaBHOCUIIBHEIC
Mepexo/Ibl B
petieHuun
Jorapu(MUIECKUX
YpaBHEHUU

https://resh.edu.ru/

86

KonTponbhas
pabora:
"Jlorapudmuyecka
a1 QyHKIUS.
Jlorapudmuueckue
ypaBHeHHUA"

87

Cunyc, Kocunyc,
TaHT'CHC 1
KOTaHI'€HC

YK CIIOBOTO
aprymeHra

https://resh.edu.ru/

88

Cunyc, Kocunyc,
TaHT€HC U
KOTaHI'€HC
YK CIIOBOTO
apryMeHTa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

89

ApkcuHnyc,
ApKKOCHHYC U
apKTaHTeHC
YHCIIOBOTO
aprymeHra

90

Apkcunyc,
apKKOCHHYC U
apKTaHI€HC
YHCIIOBOTO
apryMeHTa

https://resh.edu.ru/

91

Tpuronomerpuuec
Kas OKPY>XHOCTb,
OIpezeiIeHUe
TPUTOHOMETPHYECK
uXx QpyHKUINN
YHUCIIOBOTO
apryMeHra

https://resh.edu.ru/

92

Tpuronomerpuuec
Kasi OKPYXHOCTb,
OIpezeiIeHue
TPUTOHOMETPHUYECK
ux QpyHKUINN

YK CIIOBOTO
aprymeHra

https://resh.edu.ru/

93

OcHOBHBIC
TPUTOHOMETPHUECK
ue GopMyIibl

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

94

OCHOBHBIE
TPUTOHOMETPHUECK
ne GopMyJIbI

https://resh.edu.ru/subject/lesson/4734/start/199305/https://r

esh.edu.ru/

95

OcCHOBHBIE
TPUTOHOMETPHUIECK
ue GopmyIsl

https://resh.edu.ru/

96

[IpeobpaszoBanue
TPUTOHOMETPHYECK
UX BBIPAKEHUN

https://resh.edu.ru/

97

[IpeobpaszoBanue
TPUTOHOMETPHYECK
UX BBIPAKEHUN

https://resh.edu.ru/

98

[Ipeobpa3zoBanue
TPUTOHOMETPHYECK
UX BBIPAKEHUN

https://resh.edu.ru/

99

Pewenne
TPUTOHOMETPUYECK
UX YpaBHEHUM

https://resh.edu.ru/

100

Pewenne
TPUTOHOMETPUYECK
WX YpaBHEHHUU

https://resh.edu.ru/

101

Pewenne
TPUTOHOMETPUYECK
WX YpaBHEHUU

https://resh.edu.ru/

102

Pemenne
TPUTOHOMETPUYECK
WX YpaBHEHUU

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/4734/start/199305/https:/resh.edu.ru/
https://resh.edu.ru/subject/lesson/4734/start/199305/https:/resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

103

Pemenue
TPUTOHOMETPHUECK
HX YpaBHEHHI

https://resh.edu.ru/

104

Pemenue
TPUTOHOMETPHYECK
WX YPaBHEHUU

https://resh.edu.ru/

105

Pewenne
TPUTOHOMETPUYECK
WX YPaBHEHHU

https://resh.edu.ru/

106

Kontponbnas
pabora:
"Tpuronomerpuyec
KHE BBIPAXKCHUS U
TPUTOHOMETPHUYECK
ue ypaBHEHHS"

107

[TocnenoBarenpHOC
TH, CIIOCOOBI
3aJaHus
MOCJIEIOBATEIILHOC
Teh. Meton
MaTeMaTHIeCKOHN
WHIYKITUN

https://resh.edu.ru/

108

MoHoTOHHBIE B
OTpaHUYECHHBIE
MOCJIEI0BATEILHOC
tu. Mcropus
a”ajgn3a
0OECKOHEYHO MAaJIbIX

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

109

Apudmernaeckas
nporpeccust

https://resh.edu.ru/subject/lesson/5223/conspect/

326716/https://resh.edu.ru/

110

I'eomeTpuyeckas
nporpeccust

https://resh.edu.ru/

111

beckoneuHo
yObIBaroIas
reoMeTpHYeCcKast
porpeccust

https://resh.edu.ru/

112

Cymma
OECKOHEYHO
yOBbIBarOMICH
reOMETPUYECKOMN
IPOTPECCUU

https://resh.edu.ru/

113

Jlunelinbiii n
9KCIIOHEHIIMAJIbHBI
1 poct. Hucio e.
®dopmyna
CJIOXKHBIX
IIPOLIEHTOB

114

Wcnons3oBanme
MIPOTPECCUU IS
pewenus
peaJ'II)HLIX 3aaa4
MPUKJIIATHOTO
Xapaxkrepa

https://resh.edu.ru/

115

KonTponbHas
pabora:
"ITocnenoBarenbHO
CTH U nporpeccun”



https://resh.edu.ru/subject/lesson/5223/conspect/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

116

HenpepriBHbie

GYHKIMH 1 UX
CBOICTBA

117

Touxka pa3pbiBa.
AcUMITOTHI
rpaduKoB
byHKIII

118

CaoiicTBa
byHKIII
HETPEPHIBHBIX HA
oTpe3Ke

119

Meto UHTEPBAIOB
JUISL peLeHus
HEPaBEHCTB

120

Merton HHTCPBAJIOB
AJI pCIICHU A
HCPaBCHCTB

121

IIpumeHeHune
CBOWCTB
HEIPEPBIBHBIX
byHKIMHN 115
pemenus 3aaa4q

122

IIpumeneHne
CBOICTB
HETPEPBIBHBIX
byHKIMH 115
peleHus 3aaaq

123

Onpenenenue,
reOMETPUYECKUI




CMBICII
MIPOU3BOIHOMN

124

Onpenenenue,
bu3uIeCKui
CMBICTT
MIPOU3BOAHON

125

YpaBHeHue
KacaTeJIbHOM K

rpaduky QyHKIHH

126

YpaBHeHue
KacaTeJIbHOM K

rpaduky QyHKIHH

127

[IpousBoaHbIE
3JIEMEHTapHBIX

byHKIMI

128

IIpousBoaHbIe
3JIEMEHTapHBIX

byHKIMI

129

IIpousBoaHas
CYMMBI,
MIPOU3BEICHUS,
YaCTHOTO U
KOMITIO3UIIUU

byHKIHMA

https://resh.edu.ru/

130

IIpousBoHas
CYMMBL,IIPOU3BE/IE
HUs. YaCTHOT'O U
KOMIIO3ULINU

byHKIII

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/

131

[IpousBoaHas
CYMMBI,
MIPOM3BEICHUS,
YacTHOI'O U
KOMIIO3HUIIUU

byHKIII

https://resh.edu.ru/

132

Kontponbnas
pabora:
"ITponsBogHas"

https://resh.edu.ru/

133

[ToBTOpeHwue,
000011IeHNE,
cucTeMaTu3anus
3HAHUM:
"VpaBHeHus"

https://resh.edu.ru/

134

IToBTOpEHUE,
0000111eHHE,
CUCTEeMaTH3aIHs
3HaHUM:
"OyaKIMn"

https://resh.edu.ru/

135

[Ipomexyrounas
aTTecTallMOHHAs
paborta

https://resh.edu.ru/

136

IToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3allHs
3HAHUMN

https://resh.edu.ru/

OBIIEE KOJIMYECTBO

YACOB I1O
[NPOT'PAMME

136

10



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bceer KoHTposbHBI
0 e padoThbl

IMpakTnyeckn
e padoThbI

Jara
H3Y4YeHH
|

DJIeKTpoHHbIe HU(pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

IIpumeHeHue
MPOU3BOJHOM K
HCCIIEA0BAHUIO
byHKIUH Ha
MOHOTOHHOCTb U
9KCTPEMYMBI

I[Ipumenenne
MPOU3BOIHOM K
HCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTH U
IKCTPEMYMBI

https://resh.edu.ru/

IIpumeHeHne
MIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIUI Ha
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHue
MPOU3BOIHOM K
HCCIIE0BAHUIO
byHKIMA Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/

[Ipumenenue
MPOU3BOTHOM K
UCCIIETOBAaHUIO
byHKIMA Ha
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHue
MPOU3BOJHOM K
HCCIICIOBAHUIO
byHKIUI Ha
MOHOTOHHOCTb B
3KCTPEMYMBI

Haxoxxnenue
HauOOIBIIETO U
HAUMEHBIIIETO
3HAYCHUS
HEINPEPBIBHOU
(GyHKIIMM Ha OTpe3Ke

Haxoxnenue
HauOOJIbIIEro U
HaUMEHBIIETO
3HAUEHUs
HEIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

Haxoxnenue
HanOOIBIIETO U
HAaUMEHBIIIETO
3HAYECHUSA

https://resh.edu.ru/



https://resh.edu.ru/

HEMPEePbIBHOMN
(GyHKIIMM Ha OTpe3Ke

10

Haxoxnenue
HauOOIBIIETO U
HauMEHBILETO
3HAYCHUS
HEIPEPBIBHOU
GbyHKINU Ha OTpE3Ke

11

Haxoxnenue
HauOOJIBIIIETO U
HaUMEHBIIIETO
3HAYCHUS
HEMPEPHIBHOMU
(GYHKIIMM Ha OTpe3Ke

12

Haxoxnenue
HauOOIBIIETO U
HAaUMEHBIIIETO
3HAYCHUS
HEINPEPBIBHOU
(GyHKIIMM Ha OTpe3Ke

13

IIpumeHeHne
MPOU3BOIHOMN JJIst
HaXO0XJICHUS
HAWIYYIIETO
pelIeHus B
MPUKIAIHBIX 3a7a4ax

14

IIpumeHeHue
MPOU3BOIHOMN JJIst
HaXOXKIECHUS




HaWTYYILIero
pelieHus B
MPUKJIAIHBIX 3a]ja4ax

15

[Ipumenenue
MIPOU3BOTHOM ISt
OTIpeIeIeHUs
CKOPOCTH H
YCKOpEHUS
nporiecca, 3aJaHHOTO
dbopmynoit unu
rpadgukom

16

[Ipumenenne
MIPOU3BOJHOM /17151
onpeeneHus
CKOPOCTH H
YCKOpEHUs
rporiecca, 3aaHHOTro
dbopmyIoit unu
rpaduxkom

https://resh.edu.ru/

17

Kommnozumus
byHKIUH

18

Kommnozumus
byHKIII

19

Kommosunus
byHKIHII

20

'eomerpuueckue
00pa3bl ypaBHEHU
Ha KOOPJIUHATHOMN
TUIOCKOCTH



https://resh.edu.ru/

21

I'eomeTpuueckue
00pa3bl ypaBHCHUI
Ha KOOPJIMHATHOM
TUIOCKOCTH

22

KonTposnbnas
pabora:
"UccnenoBanue
byHKINH C
TTOMOIIIBIO
MPOU3BOIHOMN"

23

[TepBooOpaznas,
OCHOBHOE CBOMCTBO
MEPBOOOPA3HBIX

24

[TepBooOpasubie
3JIEMEHTaPHBIX
¢bynkuuit. [IpaBuna
HaXO0XKJICHHS
epBOOOPaA3HBIX

25

[TepBoobpazubie
AIIEMEHTAPHBIX
¢yukuit. [IpaBuna
HaXO0XKJICHHS
NEpPBOOOPA3HBIX

https://resh.edu.ru/

26

Hurerpai.
I'eomerpuueckuit
CMBICII UHTETpaJia

27

Beruucnenue
ONPEACIEHHOTO
WHTETrpajia rno



https://resh.edu.ru/

dhopmyne HeroToHa-
JletiOuuIa

28

Brrancnenue
OIPEIEIIEHHOTO
HWHTEeTrpaJia 1o
¢dopmyne Hetorona-
JleitOHuIa

29

IIpumeHeHue
WHTEerpasa s
HaXO0XICHUS
ILIOIIAJICH TNIOCKUX

¢uryp

30

[Ipumenenne
MHTErpaa s
HaxO0JICHUS
00BbEMOB
F€OMETPUYECKUX TEI

31

[Ipumepsl perieHui
g depeHInaIbHbIX
YpaBHEHUU

32

[Ipumeps! pemennit
mudepeHITaTbHBIX
YpaBHEHUI

33

Maremarnueckoe
MOJICTTUPOBAHHE
pEaNbHBIX MPOIECCOB
C MTOMOIIBIO
mddepeHIranbHbIX
YpaBHEHUH




34

KonTposbnas
pabora:
"[TepBooOpa3Has u
uHTerpan”

35

TpuronomeTpuaecku
e pyHkIum, ux
CBOWCTBA U TpapuKu

36

Tpuronomerpruuecku
e QyHkum, nx
CBOWCTBA U TpapuKu

37

Tpuronomerpruuecku
e QyHkum, nx
CBOWCTBA U IrpauKu

https://resh.edu.ru/

38

TpuronomeTpuuecku
e QpyHKIMH, uX
CBOWCTBA U TpapuKu

39

Tpuronomerpuuecku
e QyHKIUY, uX
CBOWCTBA U TpapuKu

https://resh.edu.ru/subject/lesson/4324/start/19961

8/

40

OT10op KOpHEi
TPUTOHOMETPUYECKH
X YPaBHEHHI C
ITOMOUIBIO
TPUTOHOMETPHYECKO
1 OKPY’KHOCTH

41

OT160p KOpHEN
TPUTOHOMETPUYECKH
X YPaBHEHHUH C
IIOMOUIBIO



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/

TPUTOHOMETPHYECKO
1 OKPYKHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPUYECKH
X YpaBHEHHI C
IIOMOUIBIO
TPUTOHOMETPUYECKO
1 OKPY’KHOCTH

43

OT10op KOpHEi
TPUTOHOMETPUYECKH
X YPaBHEHHH C
MIOMOILBIO
TPUTOHOMETPHUYECKO
1 OKPY’KHOCTH

https://resh.edu.ru/

44

Pemenue
TPUTOHOMETPUUYECKHU
X HEPAaBEHCTB

45

Pemenue
TPUTOHOMETPUYECKHU
X HEPAaBEHCTB

46

Pemenue
TPUTOHOMETPUYECKHU
X HEPAaBEHCTB

47

Pemenue
TPUTOHOMETPUYECKHU
X HEPABEHCTB

48

KonTponsHas
pabora: "['paduku
TPUTOHOMETPHUECKU



https://resh.edu.ru/

X (YHKITUH.
Tpuronomerpuyecku
€ HepaBeHCTBA"

49

OCHOBHBIE METOJIbI
peuieHus
MOKa3aTeIbHBIX
HEPaBEHCTB

https://resh.edu.ru/

50

OCHOBHBIE METObI
pelIeHus
IIOKAa3aTEeNbHBIX
HEPABCHCTB

51

OCHOBHBIE METObI
peleHus
[MOKa3aTeJIbHBIX
HEPaBEHCTB

52

OCHOBHBIE METOJbI
pelieHus
IMOKAa3aTeNbHBIX
HEPABCHCTB

53

OCHOBHBIE METObI
pelreHus
JorapuPpMUUECKUX
HEPABCHCTB

54

OCHOBHBIE METObI
pelreHus
JorapuMUIECKIX
HEPABEHCTB

55

OCHOBHBIE METOJIBI
pelieHus



https://resh.edu.ru/

Jorapu(QpMUIECKUX
HEPaBEHCTB

56

OcHOBHBIE METOBI
pelieHus
Jorapu(pMUUECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIbBI
pelIeHus
HUPPaIMOHATEHBIX
HEPABCHCTB

58

OCHOBHBIE METObI
pelIeHus
HPPaliOHATILHBIX
HEPABCHCTB

https://resh.edu.ru/

59

OCHOBHBIE METOIBI
pelieHus
UppalMOHATEHBIX
HEPaBEHCTB

60

OCHOBHBIE METOIBI
pelreHus
UPPAIMOHATEHBIX
HEPABCHCTB

61

I'padnueckue
METO/Ibl pelIeHuUs
MPPalMOHATILHBIX
ypaBHEHUH

62

I'padpuueckue
METO/bI peIIeHus



https://resh.edu.ru/

UppalMOHATBHBIX
ypaBHEHUI

63

I'paduueckue
METOJIbI PEIICHUS
MOKa3aTeIbHBIX
YpaBHEHUU

64

I'paduueckue
MCTOABI pCHICHUSA
II0Ka3aTCIIbHBIX
HEPaBEHCTB

65

I'paduueckue
METOBI peIICHUs
JorapupMUUECKuX
ypaBHEHUH

66

I'padpuueckue
METO/bI peIIeHus
JorapupMUUECKUX
HEPaBEHCTB

67

I'padpuueckue
METO/]Ibl pelIeHuUs
JorapupMUIecKux
HEPaBEHCTB

68

I'padnueckue
METO/Ibl pelIeHuUs
MOKa3aTeIbHbIX U
JorapupMHUUECKUX
ypaBHEHUH

69

I'padpuueckue
METOBI peIIeHUs




MOKa3aTeIbHBIX U
Jorapu(pMUIECKUX
ypaBHEHUU

70

I'paduueckue
METOJIbI PEIICHUS
MOKAa3aTeIbHBIX U
JorapuMUIECKIX
HEPABCHCTB

71

I'paduueckue
METOBI peIICHUs
MOKa3aTeIbHBIX U
Jorapu(MUUECKUX
HEpPaBEHCTB

72

KonTposnbhas
pa0ora:
"HppanmoHanbpHeIe,
MOKa3aTeIbHbIE U
norapudmudeckue
HepaBeHCTBa"

73

KommekcHsbie
qucia.
Anrebpanyeckas u
TPUTOHOMETPHUECKA
s (hOpMBI 3aITUCH
KOMILJIEKCHOTO YHCIIa

74

KomrmrexcHblie
YHcIa.
Anrebpanyeckas u
TPUTOHOMETPUYECKA




st pOpMBI 3aIUCH
KOMILIEKCHOTO YHCIIa

75

Apudmerndeckue
OTIepaIny C
KOMILIEKCHBIMHU
qHUCIIaMU

76

Apudmernueckue
OIEpaINH C
KOMILJICKCHBIMHU
YHCIaMU

77

N3o6paxenune
KOMIIJICKCHBIX YN CECJI
Ha KOOPJIUHATHOMN
IUIOCKOCTH

78

N3006pakenue
KOMITJIEKCHBIX YHCEIT
Ha KOOPJIMHATHON
TUIOCKOCTH

79

®opmyna Myaspa.
Kopnu n-oii crenenn
13 KOMIUIEKCHOTO
qucia

80

®opmyna Myaspa.
Kopnu n-oii crenenn
13 KOMITJIEKCHOTO
qucia

81

IIpumeHeHue
KOMILIEKCHBIX YHCEIl
JUISL peleHus




(hbUBUYECKUX U
TreOMETPHUCCKUX
3aja4

82

KonTposbnas
pabora:
"KommiekcHbie
gucna"

83

Harypanbnsle n
LeNIbIe YnCIa

84

HarypanbHsle n
LeNbIe YnCa

85

IIpumeHenue
IIPU3HAKOB
JEJIMMOCTH LIETIBIX
quce

86

IIpumeHeHue
IIPU3HAKOB
JEIUMOCTH LIEIIBIX
quce

87

IIpumeHeHue
MIPU3HAKOB
JEITMMOCTH LIEJIBIX
gucen: HOJl m HOK

88

[IpumeHenne
MIPU3HAKOB
JEeTUMOCTH TCITBIX
yucen: HOJl u HOK




89

[Ipumenenue
MIPU3HAKOB
JEIMMOCTH LIEJIBIX
YHCell: OCTaTKU 10
MOJYJIIO

90

IIpumeHeHue
IIPU3HAKOB
JEIIMMOCTH LIEJIBIX
YHCEeIl: OCTATKH I10
MOJYJIIO

91

IIpumeHeHue
MPU3HAKOB
JIEITMMOCTH 11€JIBIX
YHUCeIl: aJITOPUTM
EBximuna mnsa
pelIeHus 3a/1a4 B
IEIBIX YHCIax

92

KoHntposbHas
pabota: "Teopus
1enbIx yucen"

93

Cucrema u
COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHIBHEIE

CUCTCMBI U CUCTCMbI-

CICOCTBUA

94

Cucrema n
COBOKYITHOCTH
YpaBHEHUM.




PaBHocunbHBIE

CUCTEMBI U CUCTEMBI-

CICOCTBUA

95

OCHOBHBIE METOJIbI
peuIeHus: CUCTEM U
COBOKYITHOCTEM
palMOHAIBHBIX
YpaBHEHUU

96

OCHOBHBIE METO/TbI
pelIeHus! CUCTEM U
COBOKYITHOCTEM
UppalMOHATBHBIX
ypaBHEHUH

https://resh.edu.ru/

97

OCHOBHBIE METO]IbI
PELIEHHS CUCTEM U
COBOKYITHOCTEM
II0Ka3aTCIIbHBIX
YpaBHEHUU

98

OCHOBHBIE METO/TbI
pELIEHHS CUCTEM U
COBOKYITHOCTEM
MOKa3aTeIbHbIX
ypaBHEHUH

99

OCHOBHBIC METOJIBI
pEIIeHUs CUCTEM U
COBOKYITHOCTEMN
JorapupMUIECKHX
YpaBHEHUU



https://resh.edu.ru/

100

OcHOBHBIE METOBI
pEIIeHUs CUCTEM U
COBOKYITHOCTEH
JorapupMUIEecKUX
YpaBHEHUU

101

IIpumeHeHue cucrem
K PELIECHUIO
MaTeMaTHYECKHUX
3ajad ¥ 3aJa4 u3
pa3nuyHbIX o0nacTeit
HayKU U pealbHOU
KHU3HU,
UHTEPIIpETALNS
MIOJIy4E€HHBIX
pe3yabTaTOB

102

[IpumeHeHne cucrem
K pELIEHUIO
MaTeMaTHYECKUX
3a/1a4 ¥ 3a71a4 U3
pa3nuYHbIX o0nacTei
HayKU U peaJlbHOU
KU3HH,
UHTEpIpeTaLys
MTOJTYYEHHBIX
pE3yJIbTaTOB

103

[IpumeHenne
HEPaBEHCTB K
PEIICHUIO
MaTeMaTHYECKUX




3a/a4 U 3a/1a4 u3
pa3IuYHbIX 00JacTei
HAaYKH U peaibHON
KHU3HHU,
WHTEpIpeTaius
MOJTYYEHHBIX
pE3yJIbTaTOB

KoHntposbHas
pabota: "CucreMsl
paloHaIbHbIX,
104 HMppAIMOHAIIBHBIX
MOKa3aTeIbHbBIX U
Jorapu(pMUIECKUX
ypaBHeHUH"

PanmonanbHbie
105 YpaBHEHHS C
rapaMeTpamu

PanumonannHabIC
106 HEpaBEHCTBA C
napameTpamu

PanmnonanbHbIe
107 CHUCTEMBI C
rnapameTpamu

WppaunonanbHbie
ypaBHEHHMS,
HEPaBEHCTBA C
napameTpamu

108




109

HppaunonaibHbie
CUCTEMBI C
napameTpamu

110

IlokazaTennHBIC
ypaBHEHUS,
HEPaBEHCTBA C
rnapameTpamu

111

Tloka3zarenbpHbIE
CHUCTEMBI C
rnapameTpamu

112

Jlorapudmudeckue
YpaBHEHUS,
HEPaBEHCTBA C
napameTpamu

113

Jlorapudpmuueckue
CHUCTEMBI C
napameTpamu

114

Tpuronomerpuuecku
€ YpaBHEHHUS C
napameTpamu

115

Tpuronomerpuuecku
€ HEPaBEHCTBA C
rapamMeTpamMmu

116

Tpuronomerpuuecku
€ CHCTEMBI C
rapamMeTpamMmu

117

[Toctpoenue u
Hccae0BaHue




MaTeMaTHYECCKUX
MOJIEJIEN peaTbHbIX
CUTYyallUi C
IIOMOIIBIO
YPaBHEHUH C
rnapameTpamu

118

[Toctpoenue u
UCCIIEIOBaHKE
MaTeMaTUYeCKUX
MojieTIell peabHbIX
CUTYaLHil C
MTOMOIIBIO CUCTEM
ypaBHEHUH C
rnapameTpamu

119

[Toctpoenue u
HCCIIEIOBAHUE
MaTeMaTUYeCKUX
MOJIETIEN PeaTbHbIX
CUTYyallUi C
IIOMOILBIO CUCTEM
YpaBHEHUH C
rnapameTpamu

120

KonTponsHas
pabora: "3anaun ¢
napaMmerpamu”

121

[ToBTOpEHHUE,
000011IcHNE,
CHUCTEMAaTHU3aLA




3HAHUM:
"YpaBuenus"

122

[ToBTOpEHUE,
000011IeHNE,
CUCTeMaTH3alUs
3HAHUM:
"VpaBHeHus"

123

[ToBTOpEHHUE,
000011IEHNE,
cUCTEeMaTH3aIus
3HAHUM:
"VpaBHeHus1.
Cucremsl
ypaBHeHUI"

124

[ToBTOpEHuUE,
000011IEHHE,
cUCTEeMaTH3aIus
3HAHUM:
"HepaBencrna"

125

[ToBTOpEHUE,
00o01Ienue,
CUCTEeMaTU3alLHs
3HAHUM:
"Hepasencrsa"

126

[ToBTOpEHHUE,
0000111EHNE,
cucTeMaTu3anus
3HAHUM:
"HepaBencrna"




[ToBTOpEHUE,
000011IeHNE,
CUCTEeMaTH3alUs
127 .
3HAHUMA:
"IIponsBonHas u eé

npuMeHeHue"

[ToBTOpEHUE,
000011IeHNE,
CHCTEMAaTH3aIUs
128 .
3HAHUH:
"I[IpousBoaHas u e€

npuMeHeHue"

IToBTOpEHME,
000011IeHHE,
CHCTeMaTH3aIus
129 .
3HAHHI:
"[IponsBoaHas u eé

npuMeHenue"

[ToBTOpEHUE,
00o01Ienue,

130 CHUCTEMATHU3aIHA
3HaHui: "MHTerpan u
€ro npuMeHeHue"

[ToBTOpEHHUE,
0000111EHNE,
cucTeMaTu3aius

131

3HaHuil: "OyHkuun"

132 [ToBTOpEHME,

0000111cHNE,




CHCTEMATHU3ALUS
3HaHui: "OyHkUn"

133

[ToBTOpEHUE,
000011IeHNE,
CHCTEMAaTH3alHs
3HaHui: "Oynkun"

134

Hrorosas
KOHTpOJIbHas paboTa

135

Hrorosas
KOHTpOJIbHas paboTa

136

[ToBTOpEHHUE,
000011IEHNE,
CHCTEMAaTHU3alHs
3HaHUI

OBIIEE KOJIMYECTBO
YACOB IIO0
I[TPOTPAMME

136

10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOT0 aHalin3a, reomeTpus, 11
knacc/ Kosnos B.B., Hukutun A.A., bernonocos B.C. u apyrue; non penakuuen
Ko3znosa B.B. u Hukutnna A.A., O011ecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«Pycckoe croBo - yueOHUK»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anre0Opa u Havasia MaTeMaTUYeCcKoro anainu3sa (B 2 yactsax), 11 kmace/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: MopakoBuu A.I'. u npyrue; noju
penakuueit Mopakosuya A.I'., OO11eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«M1O1L] MHEMO3HA»

Marematuka: anredpa u Hayajga MaTEMaTHYECKOTO aHallu3a, TeoMeTpusi. Anredpa
1 HadaJla MaTeMaTH4YecKoro aHanauza (B 2 yactsax), 10 kmacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Hactes 2: MopakoBuu A.I'. u n1pyrue; moju
penakmueit Mopakosuya A.I'., O01ecTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO

«101] MHEMO3HMHA»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

JLLA. AnekcanapoBa AnreOpa u Hadana aHanm3a. CamocTositenbHbIe paboThl 10
kiacc. — M.: Muaemo3suna, 2018;

4 T'nmun30ypr B.U. Anre6pa u nauana ananuza. 10 kmacc. KonTposibHbIe paboThI,

0a30BbIN



ypoBeHb. — M.: MHeMo3uHa, 2018

5 A.T'. MopakoBuu Anrebpa u Hadasna aHanuza.10-11.Metoauueckoe mocodue
151 yautens. — M.: Muemo3suHa, 2021;

6 Maremaruka. ExxenenensHoe npusoxenue k razere «llepBoe ceHTIOps»;

7 MaremaTuka B mKoJie. ExxeMecsSuHbI HAyYHO-METOANYECKUH KypPHAIL.

8 COopHHKY 1)1 TOATOTOBKH U TipoBeaeHus EI'D mo penakmueit Amenko 202-

2023 rT.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

OTKpBITHIA OaHK 3ajaHuil Mo maremaTuke WWW.fipi.ru

- OenepanbHbBIi HEHTP TECTUPOBAHUS WWW.rustest.ru

- Perry EI'D https://ege.sdamgia.ru/

- llIxoma IMudaropa






