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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «Anrebpa W Hayajga MaTEMaTHUYECKOIO aHaIM3a» SIBIIAETCA
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOIiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJTHOH CTOPOHBI, OH 0OECHEeYMBAET MHCTPYMEHTAIBHYIO 0azy s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINUICHUE O0YyYarONINXCsl Ha YPOBHE, HEOOXOIUMOM
JUI OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH M JPYTHX
JUCIUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEMaTH4YeCcKoi (hopme.

VYyeOHblll Kypc anreOppl M Havyajl MaTEMaTUYECKOr0 aHalld3a 3aKJIa/IbIBaeT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMM (U3HMKH, XMMHH, OHOJIOTHH,
NOHWMAaHUS OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH U OOLIECTBEHHOM KU3HH,
NO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BAaTh UX JUIsl JaJbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiafieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU aireOpbl M MaTeMaTHYeCKOro aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUMU U PacCyk AaTh NEAYKTUBHO, MCIOJIb30BATh
00001IeHEe W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJICHUE.

B xone m3yueHuss yueOHOro kypca «Airedpa ¥ Hadajla MaTeMaTH4eCKOro
aHajau3a» 00ydYaroluecs MOJy4YaloT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peaslbHbIX CUTYaluH,
UHTEPIIPETallud  TOJYYEHHBIX  pPEUIeHHH, 3HAKOMSTCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJIE, HAyKE U HCKYCCTBE, C
BBIIAIOLIMMUCS MATEMaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHblil Kypc o0nagaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepHuas, CHOCOOCTBYIOITUI
(OpMHUPOBAaHNIO HAYYHOIO MHPOBO33PEHHs, TaK M 4Yepe3 crneuuduky ydeOHOM
NeATeNbHOCTH, TpeOyIomed MNPOAOKUTENbHOW KOHLUEHTPAUUd BHUMAHUA,
CaMOCTOATENIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 33 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MmeTonuku oOOydeHHs airedpe M HadajllaM MaTeMaTH4eCcKOro
aHaIN3a JEXKUT JEATETbHOCTHBIA MPUHIIUI O0yUEHHUSL.

B crpykrype yuebHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOIO
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMYECKHE JIMHUU: «Hucia
U BblUMCIEHUs», « DyHKUMU U TpaduKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaim3a», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIIPHO-METOIMYECKUE JIMHUM W3Y4YaloTCS Ha TMPOTSDKCHWH JBYX JIET
o0yueHUs Ha YpPOBHE CpeaHero oOIero 0o0pa3oBaHMs, €CTECTBEHHO JOMOJHSIS
ApyT Ipyra W MOCTETNIEHHO HACHIIIAsACh HOBBIMH T€MaMU U pasznenamu. JlaHHBIN
y4eOHBIH KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSIET B cebe
coJiepKaHUE HECKOJbKMX MATeMAaTHYEeCKUX JUCIUIUIMH, TaKUX Kak aiuredpa,
TPUTOHOMETpPHsI, MaTEeMaTHUYECKU aHalIn3, TEOpUsS MHOXXECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarouiuecs OBJAJIeBalOT BcE Ooliee
MIUPOKUM MATEMAaTHUYECKUM armaparoM, Y HUX MOCleoBaTeIbHo (popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJENb pealbHON
CUTYaIlNH, IPUMCHSTh 3HAHUS, TTOJYYCHHBIC MTPH U3YUYCHUH y4eOHOTO Kypca, s
PEIICHUs CaMOCTOSTENHFHO CHOPMYITHPOBAHHONW MAaTEeMAaTUYECKON 3a/aud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOANYECKasE TUHUS «YuCla U BBIYMCICHUS» 3aBEpIIAET
¢dbopmMupoBaHre HABBHIKOB MCTOIB30BaHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00IIero oopa3oBanus. Ha ypoBHe cpemHero obiero
oOpazoBanusi 0co00O€ BHHUMaHHE ynensercs (OPMUPOBAHUIO  HABHIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIOMINX B C€0sl MCIOJIB30BAHUE PA3THUYHBIX
dopMm 3amucu 4Ymcia, yMEHUE JelaTh NPUKUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCIICHHSI, OIEHUBATh UYUCIIOBHIC BBIPAKCHHs, pabOTaTh C MAaTEeMaTHUYECKUMHU
KOHCTAHTaMHU. 3HAaKOMbIe OOy4YaloImUMCS MHOXECTBA HATypaldbHBIX, MEIBIX,
paloHaIbHBIX W JEHCTBUTENBHBIX YWCENT  JIOMOJHSAIOTCA  MHOMXECTBOM
KOMIUIGKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPHBAIOTCS
CBOMCTBEHHbIE €My cleurduueckue 3ajadd M OIepaluu: JeJIeHHe Haledo,
ONEpUPOBAHME OCTAaTKaMU Ha MHOXKECTBE LEJbIX YHCEN, OCOOble CBOMCTBa
paIMOHAIBPHBIX U UPPAMOHAIBHBIX YHCEN, apuMETHUECKUE OTepariii, a TakKe
M3BJICUCHUE KOPHS HATYPaJTbHOW CTETIEHW Ha MHOXKECTBE KOMIUJICKCHBIX YHCEI.
bnaromapsi mociieoBaTeNIbHOMY PACIIUPEHHUIO Kpyra HCIOJIb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX MPUMEHEHUS IS PEIICHUs Pa3IudHbIX 3a/1a4
dopmMupyeTcsi mpeaCcTaBICHUE O €IUHCTBE MATEMAaTHKH KaK HayKd W €€ POJiH B
MIOCTPOCHUU MOJIETICH peaNbHOr0 MHpa, MIMPOKO HCIOJIB3YIOTCS 0000IIeHne M
KOHKPETH3AITHSL.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» pEaJU3yeTcsl Ha MPOTSKEHUH BCETO
oOyueHHs Ha ypOBHE CpEAHEro oOIIero o0pa3oBaHUs, MOCKOIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B
pesyibpTaTe O0OydYaroniuecss OBJAJACBAIOT PA3JIMYHBIMU  METOJAMH  PEIICHUS
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB M CHCTEM, a Takke 3ajad,
coJiepkammx MmapameTpbl. llomydeHHBIE yMEHHS IIMPOKO HCIOIB3YIOTCS MPH
UCCIIeIOBAaHNH (DYHKIIMI C TTOMOIIBI0 MPOU3BOJHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAXOXKJE€HWE HAaMOOJBIITNX U HAUMEHBINNX 3HAYCHUN (yHKIIUU.
JlanHas conepkaTesbHas JIMHUSA BKIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUMN
BBITIOIHATH  pacu€Ttel 1O  (opmynam, mpeoOpa3oBaHUsl  paMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BbIPAKECHUH,
coJiepKalux CTeneHu U Jjorapudmbel. brarogaps u3ydeHUIO anreOpandecKkoro
Marepuaiga IPOUCXOAUT  JAJIbHEHIEe  pa3BUTHUE  AJITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIIJIEHUS O0YydYaromuxcs, GOpMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccykJeHuil, paboThl C  CHUMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE DPABEHCTB M HEPABEHCTB. AnreOpa
npeiaraet 3(QGEeKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYyYHBIX 3aJa4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenbHo-MeTOAUYECKasT JUHUS «DyHKUMM U TpadUKA» TECHO
neperseraeTcss ¢ APYTMMH JMHUSMHU Y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpaduKoB, UCMOIb30BaHUE QYHKIMI IJ1 pEelIeHUs 3ajad U3 APYruX y4eOHBIX
MPEIMETOB U PEAIBHOMN XKU3HU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAJIU30M,
TaKk U C PEHICHHEM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEIMYMHAMHU, HUCCIEAOBATh IMOJYYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3ToN cojaeprKaTebHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuyHOi (hopMe: aHATUTHUYECKOH, rpaduueckoil u cimoBecHoi. Ero m3ydenwue
CIIOCOOCTBYET PAa3BUTHUIO AITOPUTMUYECKOTO MBINIUICHUS, CIIOCOOHOCTH K
00001IEHNI0 M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxartenpHas nuHus «Havama MaremMaTM4ecKOro aHalin3a» I03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATEMaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JIOCTYIHBIX OOYYaroIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIMM, ONpeAeNnsTh WX HauOOJbIIME W HAWMEHbIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
YCKOpeHus IpoueccoB. JlaHHas coaepxkareiibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MAaTEMaTHYECKUX MOJIeJIe pealbHbIX CHUTYyaIluH,
MO3BOJIIET HAXOJWTh HAWIYYIIEE pPENIEHUE B MPUKIAAHBIX, B TOM YHCIIE
COI[MAJIbHO-D)KOHOMUYECKHUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMAaTHYECKOTO
aHanu3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOro, (HOPMaIbHO-JIOTUYECKOTO H
KpEaTUBHOI'O MBbIIIJIEHUs, (OPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MaTHUKHU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJJAIOIINXCSI pEe3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTUSI MAaTEMaTHKU Kak
HayKHu, U 00 UX aBTOpax.

ConepxaTenbHO-MeToauYecKas JTUHUA «MHOXKeCTBa U JIOTUKa» BKJIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKOM JIOTMKU. TeopeTuko-
MHOECTBEHHBIE TPEACTABICHHUS IPOHU3BIBAIOT BECh KyPC IIKOJIbHOM MaTEMAaTHKU
U TpeasiaraloT Hau0oJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIINNA BCE pPa3Aelibl
MaTeMaTUKH HW €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTUUYECKHE
JUCLUIUIMHBL W WX HPWIOKEHHS B eauHoe uenoe. [loatomMy BaxkHO [1aTh
BO3MOXHOCTh OOydYarImeMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BAaTh €r0 JJIsi BBHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM MPU3HAKOM MaTE€MaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TMOCTPOEHHUSI  JI0KA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMu
MaTeMaTU4YECKOM JIOTUKU CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
o0y4Jaronmxcsi, T03BOJSIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
paBuil, POPMUPYET HABBIKK KPUTHUUECKOTO MBIIIUICHHSL.

B yuebHoMm Kypce «AnreOpa W HayaJla MaTE€MaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIUPOBAHMS, KOTOPHIC MPU3BAHbI
crocoO0CTBOBAaTh (OPMHPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeH pearbHBIX
CUTyallMii, HMCCIEJOBaHUS JTHX MOJENed C TOMOIIBIO ammapara aireopsl u
MaTeMaTU4YECKOr0 aHajdu3a, UHTEPHpETallMy TOJIYUYECHHBIX pEe3yJbTaroB. Takue
3a/1aHUs BIUIETEHBI B KKK U3 pa3eioB MPOrpaMMBbl, TOCKOJILKY BECh MaTeprall
y4eOHOT0 Kypca HIMPOKO HCIOJB3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHNN  pEaJbHBIX  MPAKTUYECKUX  3ajJad  OOydYaroluecs  pa3BHBAIOT
HAOJIFOMATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Hadasa
MaTeMaTUYECKOr0 aHAIN3a.

Ha wusyuenne yudeOHOro kypca «Anrebpa M Hayajlla MaTEeMaTHYECKOTrO
aHanuzay orBoautcsa 272 vaca: B 10 kimacce — 136 gacos (4 daca B Heneno), B 11
kiacce — 136 JacoB (4 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucsa v BIYUCTICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenue npobOeld ¥ HPOUEHTOB IS
pELIEHNS PUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATBbHOU KU3HU.

JeucTButenbHble 4Mcia. PanvoHalbHBIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JEUCTBUTEJIBHBIMM  uyuciaamMud.  Moayib
JNEeUCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubinvkéHHBIE BBIYMCICHUS, TTPAaBUIIA
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenienb ¢ 1enbiM nokazaresnem. bunom HerloToHa. Hcnonb3oBaHue
noaxojsien (opMbl 3alUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIIEHH B €T0 CBOMCTRA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuUHbie W HaTypaJlbHBIC
jorapuMsl.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI W ypaBHEHHs-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEIICHHS IEIbIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHHUHN U
HEPaBEHCTB. MHOrO4YICHbl OT OJHOW IEpeMEHHOW. JleneHne MHorowieHa Ha
MHOIO4YJI€EH C ocTtatkoM. Teopema be3y. MHorouwieHsl ¢  LEIbIMU
korpdunrenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YMCIOBBIX BRIPAKEHUM, COAEPIKAIIMX CTETICHU U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelIeHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[Toka3zarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METOTbI perIeHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem IMHENHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHu. OnpeaenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBONCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHHUE OINPEACIUTENS IS PEIICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUHW. PelleHne NpUKIAIHBIX 3a7a4 C IOMOIIbIO
CHCTEMBI JIMHEMHBIX ypaBHeHuW. lccienoBaHue ITOCTPOCHHOM MOJENU C
IIOMOIIBIO MAaTPHUI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad W3 Pa3JudHbIX 00JlacTell HayKHM W peajbHOU
KU3HU.

DOyHKUMH U Tpaduku

OyHKIMA, cnocoObl 3amaHusi (QyHKIMU. B3auMHO o0OpaTHBIE (QYHKITUH.
Komnozumus Qynkumit. 'paduk ¢GyHKuu. DieMeHTapHble NTpeoOpa3oBaHus
rpa@uKoB QyHKIMIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd (yHkumuu. Hymu QyHkium.
[TpomexxyTku 3HaKomocTosiHCTBA. YETHBIE M HeuéTHbIe QyHKIMU. [leproanyeckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMbI
dbynkiuu. Haubonbiiee 1 HauMeHbllee 3HaueHus (PYHKIIMU Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAas (PYHKIUU. DIEeMEHTapHOe
UCCIIEJIOBAaHUE U TIOCTPOEHUE UX I'PaUKOB.

CreneHHas pyHKIMS C HATypaJbHBIM U LEbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-Ol CTENEeHH Kak (YHKUIMH OOpaTHOU
CTEIIEHM C HaTYpaJbHBIM I1I0KA3aTEeIIEM.

[TokazaTenpHas u jorapupmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIUH A peLICHHUS] YPaBHEHHI.

TpuronoMmerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIHIA YUCITIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEAIBHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHus MOCJeaAoBaTeNbHOCTEH. MeTton
MaTEeMaTU4EeCKON VHYKIIUH. MoHOTOHHBIE " OTpaHUYCHHBIE
NIOCJEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAIN3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoHeuHo yObiBaroIas
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YyOBIBAIOUIEH reoOMEeTpUYECKOU
porpeccuy. JIMHEWHBIM U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyia CI0KHBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCUH IS PEIICHUS peajbHbIX 3a1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepoiBHbie (GyHKIME W WX CBOWCTBA. TOYKM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMI HEOpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npousBoAHble PpyHKIMU. OnpeneneHue, reoMeTpUIecKuil u
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[IpousBognbpie  snemMeHTapHbIX  QyHKuuid.  [IpousBoagHass ~ CyMMbl,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, omepanuuyd HaJ MHOXKECTBAMU M HUX CBOMCTBA. [luarpaMmel
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOI'O — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIEC YPABHEHMUS.

11 KIJACC

Yuciaa v BLIYUCTCHUS

Harypanehbie u nensie uncina. [I[pumeHeHrne Npu3HAKOB JIEMMOCTU LEIbIX
gucen, HauOonpmmid obmui nenmurens (ganee — HOJl) m HamMmeHswinee oOiiee
kpatHoe (nanee — HOK), octaTkoB o monynto, anropurmMa EBkiuaa ais pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie umncna. AnreOpandeckass U TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO dYHCia. Apu(METHUECKHe OIepanud ¢ KOMITICKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [IpumeHeHue
KOMITJIEKCHBIX YHCEN IS PeIIeHUs] PU3NUECKUX U TEOMETPHUUECKUX 3a7ad.

YpaBHeHus 1 HEpaBeHCTBA

Cucrema M COBOKYIHOCTb YPAaBHEHHW W HEpPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKHUX  YpPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHbIX H  JOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHUCTEM M COBOKYIHOCTEW palrOHaJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUMM, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 33Jad M 3aJad W3 Pa3Iu4HbIX 00JlacTell HAyKHM W peajbHOU
KU3HU, UHTEPIPETALMS MTOTYyUYEHHBIX PE3YIbTATOB.

DOyHKUMH U rpapuxn

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckue QPyHKIIMU, UX CBOMCTBA U TpadUKu.

I'paduueckue Meroawl perieHus ypaBHEHH W HepaBeHCTB. [paduueckue
METO/IbI PELICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB M
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJlady U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHre NMPOU3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxnenue  HauOoJbIIero M HAMMEHBIIEro  3HAYEHUM
HENpephIBHON (DYHKIIMHU HAa OTPE3KE.

[IpuMeHeHre NpPOM3BOAHOM Il HAXO0XJIEHUS HAWIy4yllero peuneHus B
NPUKIAIHBIX 3a/adax, Uil ONpPENENICHHS CKOPOCTM M YCKOPEHHMS IIpoliecca,
3a1aHHOTO (POPMYIIOM MU Tpad)UKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKUMA. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

Wnrerpan. ['eomerprueckuii CMBICII UHTErpaia. Brruncnenue
onpenenéHHoro uHrerpaia mno ¢popmyie Herorona-Jleitbuuiia.

[Ipumenenne uHTErpajia A HaXOXKIEHUS IUIOMIAJEH MIOCKUX (Guryp u
00BEMOB r€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHBIX
YPaBHEHUM.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaOIIEeTrocs KaKk aKTUBHOTO U
OTBETCTBEHHOI'O  4JI€HAa  POCCHMCKOro  00IlecTBa,  MPEACTaBIEHHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLenyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl U JIPYroe), yMEHHue
B3aMMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HUX
GYHKIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOUIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATHUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMH B JPYTHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKu U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHHUH, pacCy ICHHUI, BOCPUUMYNBOCTD
K MAaT€MaTUYECKHUM aCIIE€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh yYMEHUSI TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30MacHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOUsS, HHTEpEC K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun u peaqu30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHUIO U
caM000Opa30BaHUIO Ha TMPOTHKCHHH BCEUW JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCITHTAHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITIOHHUMAaHHE BIIMSHUS
COIMATPHO-DPKOHOMHYECKHX TPOIIECCOB HA COCTOSIHHE MPHUPOJTHONW M COIMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWK JJId penieHus 3aaad B 00JacTu
OKpYy’Karolield cpenapl, IUIAHUPOBAHHE IIOCTYIKOB M OICHKH HMX BO3MOXKHBIX
TIOCJICJICTBUM ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAHUE
MaTEMaTUYECKOH HayKh Kak cdepbl UYeIOBEUYECKOW MESITCIBHOCTH, ITAloB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHHMS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYI0 W HCCIEIOBATEILCKYIO ACSITEIBHOCTD
WHIUBUIYJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHBbIE el CTBUSA

ba3zoBble 1ornyeckue qeicTBus:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKUX
O00OBEKTOB, TIOHSATHH, OTHOIICHWA MEXAY TOHITHSIMH, (POPMYyIHPOBATH
ompe/ielIeHs TIOHITHH, yCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiIacCHU(DHUKAIUH,
OCHOBaHMS J11 0000IICHHS U CPABHEHM S, KPUTEPUU TPOBOJIMMOTO aHAJIM3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U NPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSX, MpEIaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJITFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(mpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAITUIO, IPUBOTUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BHIBOJIBI;

BBIOMpaATh CMoco0 penieHuss ydeOHOW 3amayu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUSA, BbIOMpaTh HaumOoJiee TMOAXOASMMA C  Y4&ToM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBarejbCcKkie AelCTBHUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS,
GopMynMpoBaTh  BOIPOCHl,  (PUKCHpPYIOLUIME  MPOTUBOpEuYMe,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEA0BAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MpPOLIECCa, a TAKKE BbIIBUIAThH
IPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIIAITh Je(UUUTHI MHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJiI OTBETa Ha
BOIIPOC U JJISI pELLICHUS 33]1a4u;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3INYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIMYHBIX BUIOB U
dbopM mpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uH(popMau o CaMOCTOSITENIHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCHIPUHUMATh U (OPMYJIMPOBATH CYkKJACHHUS B COOTBETCTBHH C YCIOBUAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JIaBaTh IOSICHCHHUS IO XOJy pCEUICHHUS 3a/ayH,
KOMMEHTHUPOBATH MOJIYUYCHHBIN PE3YJIbTaT;

B XOJIe OOCYXKIICHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4i, BBICKAa3bIBaThb HWACH, HAILCJICHHBIC Ha IIOHUCK
peuICHuA, COIIOCTABJIATH CBOM CYXIACHHUA C CYXXKIACHUAMU JPYIUX YYACTHHKOB
ayajora, oOHapyKMBaTh Pa3lIMuue W CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(GbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pCSYJ'IBTaTBI pemeHm{ 3aaa4u, C—)KCHepI/IMeHTa, HCCJICA0BaHNs],
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajia4y
IIPE3EHTAIN U OCOOEHHOCTEH ayIUTOPHUH.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3yjbTaTa perieHus
MaTeMaTHYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/Ja4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUSIM, OOBSICHATh IPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYATIbHOU
paboThl mNpuU pelIeHHH Y4yeOHBbIX 3ajlady, NPUHUMATh II€Jb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pabOThI, pacmpenessiTh
BUIIbI paboOT, JIOrOBapWBaThCs, OOCYXJaTh TMPOIECC W Pe3yJbTaT paboOTHl,
0000maTh MHEHHUS HECKOIBKHX JTIO/ICH;

y4acTBOBaTh B TPynmnoBbIX (opmax paboThl (0OCyx AeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ HHBIE), BBIIIOJHITH CBOIK YacTh pabOThl U
KOOPAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bl, OLEHHUBAaTh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEJMETHBIE PE3YJ/IBTATDBI

K konmy o6yuenuss B 10 kjacce oOydaromuicsi MOJMYYUT CIEAYIOIINE
IpEeMETHBIC PE3yJIbTAThl MO OTACIBbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajia MAaTEMaTHYECKOTO aHaTN3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OIEpUPOBATH MOHATHUSIMH: paAIlMOHAIBLHOE YHCIO, OECKOHEUYHas
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOXECTBA
paLMOHATIBHBIX U IEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIIBHOTO YUCIIA;

IPUMEHSATh JIpoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUN U PEATTbHOU KU3HU;

IPUMEHSTH MPUOIMKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(PMETHUUYECKUN KOPEHb HaTypalbHOM
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUSA, PABHOCUJIBHBIC HEPABEHCTBA;

IPUMCHATh pa3IMYHbIE METOAbl PCEIICHHUS paIllMOHAIBHBIX M JPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATHh IMOHITHSAMU: MHOTOUYIEH OT OJIHOH IePEeMEHHOM,
MHOTOYJIEH ¢ 1elIbIMA Kod(pdUIIMEeHTaMHd, KOPHH MHOTOYICHA, IPHUMEHSThH
JEJICHUE MHOTOWICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
IJIs1 pELLICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEeACTUTeNIb MaTpPUIl 2 X 2 W €ero TreOMETPUUYECKUN CMBICI,
VCIOJIB30BaTh CBOMCTBA OMpEAEHUTENs 2 X 2 ISl BBIYMCICHUS €r0 3HA4YEeHUs,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIW C IIOMOIIBKD MAaTpHUIl W ONPEACIUTENEH,
WHTEPIPETUPOBATH MOITYUYECHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHus
Jorapu(PMUYECKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIbHBIC, TOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUECKHUX BBIPAXKECHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHblE CUTyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIPAKEHHUSI, YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIMUS, CIOCOOBI 3ajaHusl (PYHKIMH,
B3aUMHO O0OpaTHble (QYHKIMHM, KoMmo3uuus GyHKIUM, rpaduk QGyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC TTpeoOpa3zoBaHus rpaduKoB PyHKITHIA;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATH MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
nepuoanueckre QyHKUIUHU, MPOMEXKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAaKCUMYMbI U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasareyieM, rpauk KOpHsS N-Od CTENEeHH KakK (PyHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUpPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIPOOHO-TMHEHHAs
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPA(PUKOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: IOKA3aTeNbHAs M JIorapupMuyecKas
(GyHKUMH, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKUA [Js PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpeielIeHue TPUTOHOMETPUUYECKUX (PYHKLIMIA YUCIOBOIO apIyMEHTa;

UCTONIb30BaTh rpaduku (QYHKIMA JJIs  MCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

Havayia MaTeMaTH4eCKOro aHaJIm3a:

CBOOOJITHO ONEpPUPOBATH MOHATUSMHU: apu(pMETHUYEeCKass M TeoMEeTpUUYecKast
nmporpeccusi, 0eCKOHEYHO YOBIBAIOIIAsl T€OMETpUUECKas MPOTrPeccus, IMHEHHBIN U
AKCIIOHEHLIUAIBHBIN pOCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl pPEUICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHITUSIMU: TOCIIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHaln3a
OECKOHEUHO MaJlblX;

CBOOOZHO OINEpPUPOBATH TMOHATUSMHU: HENPEPBbIBHbIE (PYHKIMH, TOUYKU
pa3psbiBa rpaduka GyHKIUH, aCUMIITOTHI Ipadrka QyHKINH;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHas Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU: TiEepBasi U BTOpas MPOU3BOJIHBIC
¢yHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HMIIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIOJIb30BaTh T€OMETPUYECKHA M (DU3MUECKHl CMBICA MPOWU3BOJHONU IS
peleHuns 3a1ay.

MHoKecTBAa H JIOTHKA:

CBOOOZHO  ONEpPUPOBATH  TMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapart JJisl ONMCAaHUs PEaIbHbBIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHNUH 3a]a4 U3 IPYTHX y4eOHBIX IPEAMETOB;

CcBOOOZHO OIEpPUPOBATh MOHATUSMHU: OIpeAeNieHHe, TeopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydarOImUiCS TMOMYYUT CIEAYIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodel MmporpaMMbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMaTHYECKOI0 aHAIU3ay:

Yucia 1 BHIYMCIICHUSA:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, MCIOIb30BaTh NPU3HAKU JIEIUMOCTH
nensix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen Uil peleHus 3a1ay, IPUMEHATh
anroput™m EBknunaa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYUCJIa B aireOpandyeckon M
TPUTOHOMETPUUECKON (hopme, BBIMOJIHATH apu(METUUYECKHE ONepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPHPOBATH TOHSTHSIMHU: HPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC |
jJorapu@MuUUYecKue HEpPaBEHCTBA, HAXOJAUTh HX PEHIEHUS C  MOMOIIbIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMEPUPOBATh TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOOXOJIMMBbIE  (QOPMYJbl  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEUW PAllMOHAJIbHBIX, UPPALMOHAIBHBIX, [TI0KA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VPppalUOHAIBHEIE, MOKa3aTebHbIE,
jJorapu@mMuyeckue W  TPUTOHOMETPUYUECKHME YpPaBHEHHSI U  HEPABEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHUs] YPaBHEHUN M HEPABEHCTB, a
TaKKe 3a]1a4d ¢ NapaMeTpaMy;

MOJENUPOBATh pEaJbHbIE CHUTYAllMM Ha S3bIKE aJreOpbl, COCTaBIAThH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENN C HCIOJIb30BAHUEM alllapara ajireopsl,
VHTEPOPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPaPUKU:

CTPOUTHh TpadUKU KOMIO3UIUU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOWCTB KOMITO3UITNU JABYX (DYHKIIHIA;

CTPOUTh TeOMETpUYECKHe oOoOpa3bl ypaBHEHUW U  HEPABEHCTB  Ha
KOOPJAUHATHOM IJIIOCKOCTH;

CBOOOJTHO  ONEpUPOBaTh MOHATHUSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
yHKIIHi;

OpUMEHATh (YHKIUM JJI1 MOJCIMPOBAHUS M HCCIEAOBaHUS pealbHBIX
IIPOLIECCOB.

Hayajna MmareMaTH4eCKOro aHa/IU3a:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAHUS (DYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJIUTh HauOOJIbIIee U HAMMEHbIIIee 3HAUCHHs] (PYHKIIUM HETPEPHIBHOW Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4YlIEro pEIICHUS B
NPUKIAIHBIX, B TOM 4YHCIE€ COLUUAIBHO-ODKOHOMUYECKUX, 3ajadax, s
onpeielIeHUs] CKOPOCTH U YCKOpPEHHUsl Tpoliecca, 3aJaHHOro (QopMyJIoNn WM
rpadukom;



cBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Has, OMNpeIeIEHHBIN
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HbIE AIEMEHTAPHBIX (PYHKIUI UM BBIYUCIATH
uHTerpai no gopmyne Herotona-Jlelonuna;

HaXOAMTH IIJIOLIAAN IIIOCKUX GUTYp U OOBEMBI TE ¢ OMOIIbIO UHTETpaa;

UMETh IPEJCTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUM Ha IpPUMEPE
cocTaBiieHUs TU(PPepeHIInaNbHbIX YPAaBHEHHI;

pemarh NpUKIAAHbIE 33Ja4d, B TOM YHUCJE COIMATbHO-3KOHOMUYECKOTO U
($u3nyeCcKOro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaAIM3a.



TEMATHYECKOE IVIAHUPOBAHUE

10 KJIACC
Hassanue Konnuecrso OcHOBHBIE BHJIBI IEATETBHOCTH
OCHOBHOE CcOJlepHKaHHE
pazjena (TeMsl) 4acos obyuaronmxes
MHuoxecTBO 24 MHuoxecTBO, Oonepaluy Henonszorars TeopeTHKO-
JIefiCTRUTENILHBIX YHCEl. HaJl MHOKECTBAMH M UX CBOICTRA. MHOMKECTBEHHBII annapar
MHoro4ieHsI. Jlnarpammel Diinepa — Benna. JUIA OIHCAHHA X0/la pelicHHA

Pannonansueie ypasHeHHS
W HepaBeHCTEA.

CuHcTeMbl THHEHHBIX
ypaBHeHHH

[Ipumenenne TeopeTHko-
MHOJKECTBEHHOTO arrnapara

JUIA pelleHHs 3a1a4.

Paumonanehble yncna. OObIKHOBEHHBIE
H JecATHYHEIE JPOOH, NPOLEHTE,
DeckoHeuHEIe epHoIHYecKHe Ipo0H.
[Ipumenenue npodeit u nponeHTOR

JUIA pellleHHs NPHKJIAIHBIX 3a/1a4.
JleficTBUTENbHBIE YHCIIA.
PannonanbeHele H HppallHOHAILHELE
qucna. ApudMeTHYeCKHe olepaliu

¢ JeHCTBUTENIbHBIMH YHCIIAMH.
Moayne aeficTBHTENILHOTO YHCIA H ero
cpoiictra. [lpubnuxenHsle
BBIYHC/ICHHS, [IPABHIIA OKPYTJIEHHS,
NPUKHJIKA H OLIEHKA pe3yJbTaTa
BBEIYUCIIEHUH.

MaTeMaTHYeCKHX 3a/1a4, a TAKKe
peabHLIX IPOLEcCOB U ABJICHUII.
OnepupoBaTh NOHATHAMH:
palHoHAlIBHOE YHCII0, DeCKOHEYHAaA
reprHoiHyeckas Jpodkb, NPOLEHTEL;
UppalHoHAIEHOE U [ielicTBHTEIbHOE
YHCII0; MOJYIIb JIEeHCTBUTEILHOIO
YHCIa; HCMOIB30BATE 3TH IOHATHA
[IpH NpoBe/leHHH paccy#K/1eHHH

U JI0Ka3aTellbCTR, IPUMEHATE pobu
W MPOLEHTHI [/ pelleHus
[PUKJIAHBIX 3aa4 U3 pa3IHIHbIX
oTpaciieH 3HaHWH H peallbHOH JKH3HH.
Henonezopare npudimkeHHEle
BBIYHCIIEHHS, [IPABHIIA OKPYIJIEHUS,
[PUKH/IKY W OLEHKY pe3yibTara
BBIMHCIIEHHH.




OcHOBHBIE METO/IbI pellleHHs LIENbIX

U JipoOHO-pallHOHAIBHBIX YpaBHEHHI
W HepaBeHCTB. MHOro4wIeHs! 0T OJ1HOI
nepemenHoil. [lenenne MHoro4uneHa
Ha MHOToWIeH ¢ ocTatkoM. Teopema
bezy. MuorouieHsl ¢ HelbIMH
ko3qpunnenramu. Teopema Buera.
Pemenne cucreM nHHelHBIX
ypaBHeHHIl. MaTpuia cucTeMBl
JIMHeHHBIX ypaBHeHHI. Onpelenurens
MaTpHUlbl 2%2, ero reoMeTpHYecKHIi
CMBICJI H CBOICTBA; BEIYHUCIIEHHE €ero
3HAYEHUA; IPUMEHEHUE ONPeIeIUTENs
JUISl pellieHHs CHCTeMbl JIHHEeHHbIX
ypaBHeHHIl. PelieHHe npUKIaIHEIX
3a7a4 ¢ MOMOLIBIO CUCTEMbI TIHHEHHBIX
ypaBHEeHHH

[TpumenaTs pasnHiHbIE METO/IbI
pellleHHs pallHOHAIBHbIX H JpobHO-
pallHOHAIILHBIX VpaBHEHMIT; a Takke
METO/l HHTEPBAllOB /IS pellleHHA
HepaBeHCTB.

OnepupoBaTh NOHATHAMH MHOIOWIEH
OT OJIHOH NepeMeHHOM, ero KOpHH;
NPHMEHSATE JleJleHHe MHOTO4Y/IeHa

Ha MHOTOYJIEH ¢ OCTATKOM, TeopeMy
besy u reopemy Buera s pemenus
3a/1a4.

OnepupoBaTh NOHATHAMH: CHCTEMA
JNIHHEHHBIX YpaBHEeHHH, MaTpHlia,
olpe/leHTe/lb MaTPHLIEL.
Henonezorars croiicTea
onpeaenuTend 2 ¥ 2 s BBIMHCICHHS
ero 3Ha4eHHs, IPUMEeHITh
olpeeTuTeH IS pellieHHs] CHCTEMBI
JIHHEHHBIX YpaBHEHHH.
MoaemipoBaTh peanbHble CHTYALUH
¢ MOMOLIBK CHCTEMBI THHEHHBIX
ypaBHEHHIl, HCclle1oBaTh
NocTpoeHHBIE MOJIENH ¢ TOMOIIBIO
MATPHIL H ollpelelnTelei,
HHTEpIPEeTHPOBATE MOJIY4YeHHBIH
pes3ynbTarT




MyHKIMH U rpaHKH.
Crenennas pyHK1HS
C LeJIBIM [ToKa3aTeIeM
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Oyukums, criocodsl 3a/1aHHs GYHKIHH.
Bzaumuo obparsbie dyHKIMH.
Komnoszuums dpyukuuii. [Mpaduk
(YHKIHK. DleMeHTapHble
npeodpazoBaHud rpa)HKOB (PYHKIHIA.
Obnactb onpe/leNieHHS H MHOKECTBO
sHadeHHi pyHkuuH. Hynm GyHKImMA.
[TpomesxyTKH 3HAKOMOCTOSHCTRA.
YeTHble H HeYeTHBIC (YHKIIHH.
[leproandeckue GpyHKIHHA.
[TpomexyTKH MOHOTOHHOCTH
¢pyHKUHH. MakcHMyMBl H MHHUMYMBI
¢pyukuun. Hanbonbiee 1 HauMeHblllee
3Ha4YeHHe PYHKLHH Ha IPOMEKYTKE.
Jluneiinas, kBajgpaTHYHas U ApoOHO-
JHHeHas GyHKUHH. DlleMeHTapHoe
UCClieIoBaHUE U MOCTpoeHHE rpad)HKOB
THX (PYHKLIHIHA.

CreneHb ¢ HelbIM MOKa3aTeIeM.
bunom HelotoHa.

CreneHHas (yHKIHA ¢ HATYpaJIbHBIM
W 1elbiM Noka3zatesieM. Ee cBoiicTBa

H rpaHk

OnepupoBaTh MOHATHAMH: HYHKIHSA,
criocoOk! 3a1aHus GYHKIHH; B3aHMHO
obparHsle GYHKIHH, KOMITOZHIHS
(byuxumii, rpaduk dyHKUHH, 00nacTs
onpejeleHns H MHOKeCTBO 3HAUYeHHiT
byuxumu, HyIH GyHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSHCTRA;
NMHEeHHas1, KBaJpaTUiHad, IpodHo-
NMHEHHas U cTerneHHas () yHKIHH.
BemonuaTe s3nemMeHTapHbBIE
npeoOpaszoBaHis rpadgHKoB QYHKIHIL.
3HATh U YMeTh JIOKA3BIBATE YETHOCTh
WM HeYeTHOCTh (DYHKIIHH,
NepHOAHYHOCTE (hYHKIHH, HAXOAHTE
MIPOMEKYTKH MOHOTOHHOCTH
(byHKIHH, MAKCHMYMBI H MHHHMYMBI
(byuxumu, HauboblIee H HAUMEHBLLIEe
3Ha4YeHHe QYHKIHH Ha POMEKYTKE.
MopMyIHpoBaTh H HILTKOCTPHPOBATh
rpadHiecKH cBOHCTBA JIHHEHHOMH,
KBaJpaTHIHOH, NpoOHO-THHEHHOH H
cTeneHHoH ¢yHKIHIi.

Bripaxars dopmynaMu 3aBHCHMOCTH
MeH /1y BeJIHMHHAMH.

3HaTk olpejielieHHe U CBOIICTBA
CTEIEeHH ¢ 1eNIbIM [TOKa3aTeneM;




noaxoasnyo GhopMy 3anucH
NeHCTBUTENBHEIX YHCell IS pellleHHs
NpakTHYeCcKHX 3a/ia4 W Mpe/cTaBIeHHs
JaHHBIX

ApudMeTHdecKHuil KOpeHb 15 ApudmMeTHieCcKHil KOPeHb DopMyJIHPOBATH, 3alIHCHIBATH
1-0il CTEIEHH. HAaTYpallbHOM CTENEHH U €To CBOICTBA. | B CHMBOIHYecKoi dopme
HppanmoHanisHbie [TpeobpazoBanms HHCIOBBIX W MCTONb30BATH CBOICTBA KOPHS
VpaBHEeHUS BBIPAJKEHHIH, COIepIKALINX CTENEHH n-oii crenexu Juis npeodpazoBaHus
U KOpPHH. BBIPAMXKEHHII.
WppaumoHankHEle YpaBHEHHS. HaxoauTe pemieHnst HppaloHaIBHBIX
OcCHOBHBIE METO/IBI pellleHus YpaBHEHHH ¢ NOMOILILIO
HppalHOHANBHBIX YpaBHEHHIl. PABHOCHJIBHBIX [I€PEeX010B HITH
PagHOCHIIBHBIE NIepeX0/bl B pelIeHHH OCYHIECTRISS IPOBEPKY KOPHEH.
HppalHOHAIBHBIX YpaBHEHUI. Crpouts rpaduk GpyHKIIHH KOPHA
CpoiicTea H rpaHK KOpHA n-0i n-0i cTeneHH Kak o0paTHOI
cTeleHn Kak GpyHkunun obparHoii Uit (PYHKIMH CTENEHH ¢ HATYpalbHBIM
CTEIEHH C HATYpaIbHBIM NOKA3aTeNleM | MOKa3aTeleM
[TokazarensHas pyHKIHA. 10 CreneHs ¢ pallHOHAIBHBIM MopmynHpoBaTE onpeeeHHe

[TokazarensHble YpaBHEHHA

HoKasaTelleM H ee CBOJCTRa.
[lokasarensnas GyHkuud, ee cBolicTBa
" rpajuk. Ucnonszoranue rpaduka
(hYHKUHH JUIS pellleHHs] YpaBHEHHIA.
[TokasatenbHble ypaBHeHUA. OCHOBHBIE
METO/Ibl PellleHHs M0Ka3aTeIbHbIX
yVpaBHEeHHH

CTENEHH C PallHOHAILHbIM
noKazaTesneM.

Brinonuare npeobpazopanus
YHCIOBBIX BRIPAMKEHHIH, COlepKallnX
CTENEHH ¢ pallHOHAIBLHBIM
HoKaszaTeseM.

Henonesoears LH$poBbIe pecypesl




JUISL IOCTpOeHHs rpadka
nokasare/lbHOH (PYHKIHH H H3Y49CHHA
€¢ CBOMHCTB.

HaxoauTe pemmenns nokasaTelbHBIX
ypaBHeHHH

Jlorapudpmuveckas yHKIHS. 18 Jlorapudm uncna. Caoiictsa JlaBate onpejenenue norapudpma
Jlorapudmuvdeckue norapudma. [lecaTnansie YHCa; AecATHYHOTO H HATYPaIbHOTO
ypaBHEHHS H HaTypaJIbHbIE ToTapH(MBIL. norapudgma.
[Ipeobpaszosanme BeIpameHwHii, Hcnone3osatk croiicTBa norapudmos
cojlepxkaliux JorapudMel. IUIs TIpeodpa3oBaHus
Jlorapudmuueckas dpyHrus, norapupMHYECKHX BhIpameHHH.
ee cBoiicTBa H rpaduk. Crpouts rpadhuk norapudpmudeckoii
Henonsszosanue rpadguka pyHKIHH (byHkumu kak obpaTHOH
JUISl pellleHnsl ypaBHEHHH. K [0Ka3aTeIbHOI H HCIIOIB30BaTh
Jlorapudmuteckue ypaBHeHHSA. cBoiicTBa JNorapudmudeckoil GyHKIHHI
OcHOBHBIE METO/IbI PellIeHHs VIS pellieHns 3a/ad.
norapudMU4ecKUX YpaBHeHHI. Haxoauts pelenus
PaBHOCHIIBHEIE TIepeX0/bl B pelieHHH norapudMHYECKHX ypaBHeHHI
norapuMUIecKUX YpaBHeHHIH ¢ NOMOILIEI0 PABHOCH/IBHEIX IEPEX0I0B
WIH OCYHIECTBINAA POBEPKY KOpHeH
Tpuronomerpuueckue 22 Cunyc, kocuHyc, TaHreHce U kotanredc | JlaBaTh onpenenenuns cunyca,

BBIpaKeHHs H YpaBHECHH

YHUCIIOBOTO apryMeHTa. APKCHHYC,
APKKOCHHYC H apKTAHI'€HC YHCII0BOIO
apryMeHTa.

TpuroHomeTpH4eckas OKpYKHOCTB,

KOCHHYCa, TAHI'€HCca W KOTaHTeHca
YHCJIOBOI'0 apryMeHTa; a TAKKe
apKCcHHYyCa, apKKOCHHYCA H
apKTaHreHca 4Hclia.




orpe/ie/ieHHe TPHTOHOMETPHYECKHX
(YHKIHIH YHCTIOBOTO apryMeHTa.
OcHoBHBIE TPHIOHOMETPHYECKHE
dbopmynel. [Ipeobpasosanue
TPUTOHOMETPHUYECKHUX BRIPAMKEHHIL.
Pemenne TpHroHOMETPHYECKHX
YpaBHEHHH

[IpumeHsTH OCHOBHBIE
TPHUrOHOMETpHUYeCcKHe GOPMYIIEI

1181 peodpazoBaHus
TPUTOHOMETPHYECKHX BbIPAKEHHI.
[IpumensTs hopMynsl TPHIOHOMETPUH
JIs1 pellleHHs OCHOBHBIX THIIOB
TPUTOHOMETPHYECKHX YpaBHEHHUI

IlocnenoBatensHOCTH
H [IPOTPecCHH

10

[TocnenoBaTenbHOCTH, CIIOCOOI
3a/IaHus 1oclieloBaTeIbHOCTEH.
MeTtoa MaTeMaTHYECKOH HHIYKIHH.
MoHoTOHHBIE H OTpaHHYeHHBIE
nociegoBarebHOCTH. MeTopus
aHajH3a DecKoHeYHO MallbIX.
ApudmeTHieckas U reoMeTpHYSCKas
HPOTPECCHH.

beckoneuHo ydbIBaromas
reoMeTpHYecKas MporpeccHs.
Cymma BeckoHeuHo yOBIBatoLIEil
reoMeTpHYecKoil Mmporpeccuy.
JIuHelHBIH H SKCTIOHEHIHAIBHBII
poct. Hucno e.

dopmMyia cI0KHBIX TIPOLEHTOR.
HenonbzoBaHHe MporpeccHu

JUIS pellieHHs pealibHBIX 3a/1a4
HNPHKIIAJHOIO XapakTepa

OnepupoBaTh NOHATUAMHU:
[OCIe10BATEILHOCTh, CIIOCOOLI
3aJlaHus [oc/eloBaTe/IbHOCTEH;,
MOHOTOHHBIE H OI'paHHYeHHEIE
[oCIeI0BATENBHOCTH; HeCIe0BaTh
nocjae/10BaTeIbHOCTH Ha
MOHOTOHHOCTB H OTpaHH4YE€HHOCTh.
[Tonyuate npeacraBnenne

00 OCHOBHBIX HJleAX aHAIH3a
DECKOHEYHO MallbIX.

HaBate onpenenenue
apudMeTHUecKoH H reoMeTpHYecKoll
nporpeccud. JlokassiBaTh cBolcTBa
apHMeTHIECKOH H reOMeTPHYECKOH
[POTrPECCHH, HAXOJHTE CYMMY YIEHOB
[POTrPECCHH, a TAKKE CYMMY 4YIeHOB
OeckoHeMHO yOBIBarolIei
reoMeTpHYeCKOH IPOrpeccHu.




Hcenonezorars nporpeccuu

IUIsL pelieHus 3a/1a4 NPHKJIaTHOTO
Xapakrep.

[IpumenaTs hopMyny ClOKHBIX
NPOIEHTOR JUIs pellieHus 3a/1a4
U3 peallbHOH MpakTHKH

HenpepoiBHble GyHKIHH.
[Iponsponnas

20

Henpepeieuble GyHKIHH 0 HX
croiicTea. Touka paspsiBa.
AcuMnToTsl rpad¢uKoB GyHKIHI.
CpoiicTea yHKIHH HenpepbIBHEIX
Ha oTpeske. MeToJ HHTepBaloB

JUIA pellicHHs HEPaBEHCTR.
IIpumeHeHMe CBOHCTB HelpepbIBHBIX
(hYHKIHH 115 pellieHHs 3a/1a4.
Ilepeas u BTOpast NpoH3BOAHEIE
¢dbyuakimn. Onpenenenne,
reoMeTpHiecKuil H H3HIeCKHl cMEBICI
NpPOU3BOIHOM. YpaBHeHHEe
KacaTelbHOH K rpaduky dyHKIHH.
[Ipon3BoHbIe 3eMEHTAPHBIX
thyukuuii. IIpousBojnas cyMMsl,
HPOU3BEEHNA, YACTHOIO

H KOMINO3UIHH yHKIMI

OnepupoBaTh NOHATHAMH: (DYHKIIHS
HenpepbIBHAS Ha OTpe3Ke, TOYKa
paspbiBa GyHKIIHH, ACHMIITOTA
rpaduka yHKIHH.

[TpumensaTs cBOlCTBA HENPEPLIBHBIX
(dhyHKIMIT JUIs perieHns 3a1a4.
OnepupoBaTh MOHATHAMHU: [epBas |
BTOpas MPOH3BO/IHbIE (DYHKIHH,
NOHUMATh hH3NIecKHil 1
reoMeTPHYECKHI CMBICI POU3BOTHOM;
3alHCBIBATH YpaBHEHHE KacaTellbHOi.
Beraucnars npon3BoHbIE CYMMEL,
[IPOH3Be/IeHHS, YACTHOTO U CIIOKHOI
(byHKIHA.

H3yuars npoH3Bo/IHEIE 3IeMEHTAPHBIX
(b yHKHi.

Hcnonwzorars reoMeTpu4ecKHii

U dhu3HIecKHil cMBIC POU3BOAHOMH
VISl peleHus 3a/1a4




[losTOpenue, 0bodIEHNE, 5 OcHOBHBIE MOHATHS Kypca anredphbl [TpuMeHaTs OCHOBHBIE OHATHA Kypca
CHCTeMAaTH3aLMs 3HaAHHI W Hayajl MaTeMaTHYeCcKOro aHa/lu3a anredpel ¥ Ha4Yall MATEMATHYECKOTO
10 knacca, obobueHKE AHAJIM3a JUIS pelleHHs 3a71a4
¥ CHCTeMaTH3al[isl 3HAHUI U3 pealibHOM JKH3IHH U JIPYTHX
[IKOJIBHBIX MPe/IMETOR
OBIIEE KOJIMYECTBO 136

YACOB I10 ITPOI'PAMME




11 KJIACC

Haspanue Komuectro OcHOBHOe co/lepiaHKe paz/ielia OcHOBHEIe BH/IBI JIeSTeIbHOCTH
pazznena (TeMsl) 44COB (Temsl) obyuaroHxcs
Heenenosanme pyHkimii 22 IIpumenenne npou3BoAHOI CrponTs rpad)uK KOMIIO3HIIHA

C MOMOIIBIO IPOH3BOIHOMN

K Uccled0BaHuio dyHKIHH

HA MOHOTOHHOCTb H 9KCTPEMYMBL.
Haxo:kaeHne HauboIbIIETro

W HaHMeHBIIET0 3HaAYeHHA
HenpepblBHOH QYHKIHH HA OTpe3Ke.
[IpumMeHeHHe POU3BOIHOI

JUIS HAXOMJICHHS HaHITYYIIero
pelIeHHA B IPUKIAJHBIX 3aa4ax,
JUIs ONpe/ielieHHs CKOPOCTH

U YCKOpPEHHS Mpollecca, 3aJaHHOTo
(hopMyItoi Wi rpaHKoM.
Komnosuuus ¢yHxiuii.
['eomerpivecke 0bpassl ypapHeHHIH
¥ HepaBeHCTB Ha KOOPAUHATHOI
IJIOCKOCTH

(yHKIHIT ¢ MOMOILIEID IEMEHTAPHOIO
UCCIIeIOBAHHS H CBOHCTE KOMIIO3HIIUH.
CTpoHTh reoMeTpHYeckHe 00pa3ssl
ypaBHeHHW U HepaBeHCTB

Ha KOOPAHHATHOMH IUIOCKOCTH.
HenoneszoeaTh NPOH3BOIAHYIO

JULst HeeneloBaHus (hyHKIHH

Ha MOHOTOHHOCTB U 3KCTPEMYMBbL;
HAXO/IUTh HauboNblllee H HAUMEHBIIee
3Ha4YeHHs GYHKIMH HenpepbIBHOI Ha
oTpe3Ke; CTPOHTH rpadmkH GyHKIHI
Ha OCHOBaHHH MPOBE/IEHHOTO
Hcclie/IOBaHHS.

HcenonszoeaTk NPOH3BOIHYIO

JUISL HAXOMXKIEHHA HAWTY4YIIero
pelleH!s B IPUKIIAJHEIX, B TOM 4YHCIle
COLIHATIBHO-9KOHOMHYECKHX, 3a/1a4aXx,
JUIsl ONpe/ielleHHs CKOPOCTH

H YCKOpeHH Ipolecca, 3a/IaHHOro
dbopmynoii umum rpadgukom.

[Tonyuars npeacrasnedue




O MpHMCHEHHH Hp[)H'SBU,EI,H(Jﬁ
B PA3JIHYHBIX OTpacildx IHAHHH

[leprooOpazHas U HHTErpa 12 llepBoobpa3zHas, ocHOBHOE CBOICTRO OnepupoBaTh NOHATHAMH:
nepoobpa3susix. [lepeoobpasubie nepBoodpasHas H onpeie/eHHbIH
leMeHTapHEIX ¢yHKUML. [Ipapuia unTerpai. Haxonuts neproodpaszHele
HAXOMICHHs NIepBo0OpasHEIX. 3MieMeHTapHBIX (GYHKUUI H BEIYUCIIATH
Uurterpan. ['eomerpuyeckuii cMbICI unrerpai no dopmyne Hetotona—
HHTerpana. Bemucienne Jleioauma.
ofpe/ie/IeHHOro HHTerpala HaxoauTts nnomniaau ninockux uryp
1o opmysie Herorona— Jleibunna. U 00BEMBI Tel ¢ IOMOLILED
[IpiMeHeHHe HHTETpaa olnpe/ie/leHHOr0 HHTETpala.

JUIs HAXOKIeHH TUToLIa e 3HAKOMHTHCS C MaTeMaTHYECKHM
II0cKHX GUryp u odbemMoB MO/IE/IHPOBAHHEM Ha NIpHMepe
reoMeTpHYeCKHX Tell muddepeHIIHANBHEIX YpaBHEHHI.
[Ipumepsl pelieHuii [lonyuaTs npencrasieHue o 3HAYEHHH
JuddepeHIIHAIBHEIX YpaBHEHUIH. BBe/IcHHS MOHATHA HHTerpala
MaremaTiH4eckoe MOJIeIHpOBaHHE B PAa3BHTHH MaTEeMATHKH

peaIbHBIX [IPOLECCOB ¢ [IOMOLIBIO

JuddepeHIHANBHBIX YpaBHEHHH

['padukn 14 Tpuronomerpuveckue GyHKIHH, HX Henonesosats LMdpoBbIe pecypebl

TPHIOHOMETPHYECKHX CBOICTBA H rpadHKH. JUI IOCTPOeHHUA rpahHKoB

dhyHKIHIA. O1Bop KopHE# TPHIOHOMETPHYECKHX TPHUTOHOMETPHYECKHUX (D YHKIHH

TpuroHoMeTpHYeCKHE ypaBHEHHIl ¢ MOMOIIIbIO W H3yUeHHs UX CBOICTB.

HEpaBCHCTBA

TPUIOHOMETPHUYECKOH OKPYKHOCTH.

Pemare TPHIOHOMETPHYECKHE




Pemenue TPHTIOHOMETPHYSCKHX
HEpaBCcHCTB

YpPaBHEHHS H OCYLIECTRAATE 0TOOp
KOpHeli ¢ NOMOIIBI0
TPHTOHOMETPHUYECKOI

OKPY#KHOCTH.

[lpumensaTs hopMyIEl TPHTOHOMETPHH
IUIs pellieHHs] OCHOBHBIX THIIOB
TPHIOHOMETPHYECKHUX HEPABEHCTB.
Hcenonwzosars M poBble pecypesl
IUIA IOCTPOEHHSA H HeclleJOBaHHSA
rpadukoB GpyHKIIHI

HppaunoHankHEle,
nokasarelibHble U
norapudpMuyecKue
HEpaBeHCTRA

24

OcHOBHEIE METO/IEI pellleHHs
MOKA3aTeIbHBIX | TorapH(pMHYECKHX
HepaBeHCTB.

OcCHOBHEIE METO/IBI pellleHHs
HppaLHOHAIIBHBIX HEPABEHCTB.
['padueckue MeTOABI pellieHHs
HppalHOHAIBHBIX, I0Ka3aTelIbHBIX

U JorapuMHYeCKHX YpaBHEHHI

¥ HEPAaBEHCTB

[IpumeHsTE CBOMCTBA MMOKA3aTENLHOMH
U norapudpMuteckoil ¢ yHKIHH

K pellIeHHIO MOKa3aTelIbHbIX

U Jlorapuph)MHYECKUX HEPaBEHCTB.
ObocHOBaTE PaBHOCHIBHOCTh
[ePeXo/IOB.

Pemars uppaunoHalibHbIE

U KOMOMHHPOBaHHbBIE

HEpaBeHCTBa,

€ MOMOIIBK PABHOCHIIBHBIX
[IEPEXO/IOB.

Hcnons3osars rpadudeckine METO/EI
U CBOMCTRA BXOJSIIUX B YpaBHEHHE
WM HepaBeHCTRO (hyHKIil

JUISL peLIeHHS 3a/1a4uH




KomrekcHele qicna 10 KommnekcHsie uncna. Anredpanveckas | OnepupoBaTs NOHATHAMH:
M TPHrOHOMeTpH4ecKas (GOpMEI 3alHCH | KOMIUIEKCHOE YHCIIO H MHOMKECTBO
KOMIUIEKCHOTO YHCIIA. KOMILIIEKCHBIX YHCE.
ApHdMeTHYecKHe oNlepallii [IpeacrapnsaTe KOMILIEKCHEIE YHCIIA
C KOMIUIEKCHBIMH YHCITAMH. B aNredpandeckoil
Nz0bpakenne KOMIUIEKCHEIX YHCE U TPHrOHOMeTpHUeCKoil dopme.
Ha KOOP/AHHATHOI IJIOCKOCTH. Brimonuates apudmeTHyueckie
Mopmyna Myaepa. Kopuau n-oii onepauHi ¢ HUMH.
CTelleHH W3 KOMIUIEKCHOTO YHCIIA. H3obpaxaTe KOMIUIEKCHEIE YHCIIa
[IpiMeHeHe KOMIUIEKCHBIX YHCEl Ha KOOPJHHATHOMH IUIOCKOCTH.
JUIS pelieHHs (PH3HYeCcKHX [Ipumensats Gopmyny Myagpa
M FreOMeTpHYECKHX 3a]1a4 U MOJIY4aTh IpeICTABICHHE O KOPHAX
n-0il CTelleHH H3 KOMIUIEKCHOTO YHCIIA.
3HAKOMHTEBCA ¢ IPHMEpPaMH
NpHMEHEHHs KOMILIEKCHBIX YHCe
LISl pellleHHA TeoMeTPHYECKHX
U hU3HYecKHX 3a/a4
HatypanbHble 1 nensle yucna 10 HarypallbHble U 1lelble YHCIIa. OnepHpoBaTh MOHATHAMH:

[IpuMeHeHHe IPU3HAKOB JeIHMOCTH
nensix yucen, HOJl u HOK, ocratkor
o Moy, anropurMa Eskinnia

JUIsl pellleHHs 3a/1a4 B LelIbIX YHcIax

HATYpAILHOE U LeJIoe YHCIIO,
MHOKECTBO HATYPAJIbHBIX H LIEIbIX
YHCell.

Hcnonezopars NpU3HAKK JeIHMOCTH
LEebIX YHCE;, OCTATKH 110 MOIYITI;
HOJ1 u HOK HatypanbHbIX uncer;
anroput™ EBkiHaa s perieHus




3ajjad.

3anuceiBaTh HaTypallbHEIC YHCIIA
B pa3s/IHYHEBEIX MMO3HIHOHHBIX CHCTEMaX
CYHCIICHHA

CucTeMbl pallHOHAIIBHELX, 12 CucremMa H COBOKYITHOCTE VPaBHEHHIL. OnepupoBaTh NOHATHAMH: CHCTEMA
HppPALHOHAIBHBIX PapHOCHIIEHEIE CHCTEMBI H CHCTEMBI- H COBOKYITHOCTL YpaBHEHHH
MOKa3aTeIbHBIX ClIeICTBHSI. W HEPABEHCTR; pellieHHe CHCTEMEI
H JIorapHpMHIECKHX OcCHOBHEIE METO/IbI PELICHH CHCTEM WIIH COBOKYIIHOCTH; PABHOCHIIEHEIE
ypaBHEHHI M COBOKYITHOCTEH pallHOHANIBHBIX, CHUCTEMBI H CHCTEMBI-CIIE/ICTBHA.
HppaHOHAIBHBIX, TOKA3aTeIbHBIX HaxonuTs pentennsi cucTeM
U JorapHMHYECKHX YpaBHEHHIL. W COBOKYITHOCTEH LeNbIX
[IpuMmeHeHHe ypaBHeHUIl, cHCTeM palHOHAIBHBIX, HPPALHOHAJILHEIX,
M HEPABEHCTE K PelIeHHID NOKa3aTebHBIX U JIorapudMuyeckux
MaTeMaTHYeCKHX 3a/1ad | 3a/1a4 YpaBHEHHH H HEPABEHCTB.
M3 pazIM4YHEIX obnacTeil HayKu [IpuMeHATE CHCTEMEL YpaBHEHHH
¥ peallbHOH KHU3HH, HHTEpIIpeTalis K pellieHHIO TEKCTOBRIX 3aJa4
MONY4eHHBIX pe3yILTAaTOB W3 pa3NH4HbLIX oblacTeil s3HAHUI
H peallbHOH JKH3HH;
HHTEpIpPEeTHPOBATh MONTy4eHHEBIE
pelieHHs.
Henonezosars undiposele
pecypceel
3a1a4 ¢ napaMeTpaMH 16 PanonaneHble, HppalHOHANBHBLE, Bribupats criocod pelieHus

MoKasaTclIbHEBIC, JIGI‘HPH[IJMHHECKHE
H TPUTOHOMETPHYECKHE YpaBHEHHH,

palHOHAIBHBIX, HppalHOHAIEHBIX,
NnoKasaTc/IbHBIX, JI(JFEIPH[IJMH‘-]ECKHK




HEPABEHCTBA H CHCTEMBI
¢ napaMeTpaMH.

ITocTpoeHue H Heccne0BaHHE
MaTeMaTHYeCKHX MoJiellel pealbHEIX
CHTYyaIHi ¢ MOMOIIBIO YpaBHEHHH,
CHUCTEM YpaBHEHHII H HEpaBEHCTB

¢ napaMeTpaMH

U TPHI'OHOMETPHYECKHX YpaBHEeHHU it
U HEPABEHCTB, COJlepiKalinX
MOJIYJIH H NIapaMeTphl.

[TpumensTs rpaduueckue

W aHAIIHTHYECKHE MEeTOJIbI JLis
pelleHHs YPABHEHHI H HEPABEHCTR
¢ napaMeTpaMH, a TaKxKe
ucclefoBadie GyHKUMIE MeTo1aMU
MaTeMaTHYeCKOro aHAIHN3a.
CTpouTh H HCClleI0BATh
MaTeMaTH4YeCKHe MOJIeIH peallbHBIX
CUTYaLMIi ¢ MOMOLIbIO YpaBHEHUIA,
HEepPABEHCTB H CHCTEM

¢ napaMeTpamu

[lorTOpenue, 0bobuIcHNE,
CHCTEMaTH3allHA 3HaHUH

16

OcCHOBHBIE MMOHATHA H METOJIBI Kypca,
0bolIIeHHe H cHeTeMaTH3allis 3HAHHI

Mopaenuporath pealbHble CHTYAllHH
Ha A3bIKe anredpel, COCTABRIATE
BEIPaKCHHS, YpaBHEHHs!, HEPABEHCTBA
H HX CHCTEMEI 110 YCIIOBHIO 3a/1a4H,
HCCIIEI0BATh IOCTPOSHHEIE MOJIEH

€ HCMOJIB30BAaHHEM aniiapaTa anredpel,
HHTEPIPETHPOBATh MONyYeHHEIH
pe3yIILTAT.

[IpumensaTs GpyHKIHH

Ui MOJIeTHPOBAHHUS W HCCIleIOBaHHS
peaibHbIX NPOIECCOB.




Pematb [NpHEIalHbIC 3a0a9H,

B TOM YHCIIC COHAlIBHO-
IKOHOMHYCCKOIo H (]JHEH'-!ECKDTU
Xapakrepa, cpeJicTBaMu anredpsl
H MaTEMaTHYSCKOIO aHallH3a

OBIIEE KOJIMYECTBO 136
YACOB I10 [TPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaugecTBo 4acoB
Ne HaunmeHnoBaHMe pa3/iesioB U TeM DJIeKTpPOHHbIE (LM(pPOBbIE)
KonTpoabubie | I[IpakTuyeckne
n/n NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI padoThbI
MHO0XeCTBO NeHCTBUTENbHBIX YUCEIL.
Mpmuorounensl. ParinoHanbHbIe YPaBHEHUS U
1 t . yp 24 1 https://m.edsoo.ru/H4K5BOW8G
HepaBeHCTBa. CUCTEMBbI JIMHEUHBIX
YpaBHEHUU
dyaknun u rpaduku. CreneHHas GyHKINA
2 YHEI pad ymxn 12 1 https://m.edsoo.ru/D7Q8L6H1S
C IIEJIBIM ITOKa3aTeIeEM
ApudmeTnuecknii KOpeHb N-0H CTEIEHM.
3 pud p 15 1 https://m.edsoo.ru/L3V7E4L5M
Uppanmonaibuble ypaBHEHUs
IMokazarenbHas dyaxuud. [TokazaTensrHbIE
4 yman 10 1 https://m.edsoo.ru/F914Y5S9U
ypaBHEHUS
Jlorapudmuueckas GyHKIUS.
5 18 1 https://m.edsoo.ru/N7HOF2B5C

Jlorapudmuueckue ypaBHEHUs



https://m.edsoo.ru/H4K5B0W8G
https://m.edsoo.ru/D7Q8L6H1S
https://m.edsoo.ru/L3V7E4L5M
https://m.edsoo.ru/F9I4Y5S9U
https://m.edsoo.ru/N7H0F2B5C

TpuroHomeTprudecKue BbIPAKEHUS U

22 1 https://m.edsoo.ru/K7E4S705L

ypaBHEHUS
ITocnenoBaTeIbHOCTH U IPOTPECCHU 10 1 https://m.edsoo0.ru/V7QIM3S31
HenpepriBabie ¢pynkimu. [IponsBognas 20 1 https://m.edsoo.ru/M4N9R7U9B
[ToBTOpEeHmE, 0600IIEHNE, CUCTEMATH3AIIHS

N 5 2 https://m.edsoo.ru/HOR3J3V5Z
3HAHUHN

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://m.edsoo.ru/K7E4S7O5L
https://m.edsoo.ru/V7Q9M3S3I
https://m.edsoo.ru/M4N9R7U9B
https://m.edsoo.ru/H9R3J3V5Z

11 KJIACC

Koan4yecTBo 4acoB

Ne HaunmeHnoBaHue pa3iesioB U TeM JyieKTpOHHBIE (LU poBbIE)
Kontpoabubie = I[IpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThbI padoThbI
HccnenoBanne 1 C TOMOILBIO
1 JICAOBAIHE PYHKIIH C NOMOILE 22 1 https://m.edsoo.r/JSO4F4A4N
MIPOU3BOTHOM
2 [TepBooOpa3Hast u UHTETpaT 12 1 https://m.edsoo.ru/A701VEN6B
r 78
3 PacpuKit TPHIOHOMETPHHCCKHX yHKLIH 14 1 https://m.edsoo0.ru/Z3Z5B80O0S
Tpuronomerpuyeckrue HepaBeHCTBA
Nppanmonan ¢, TToKa3aTe e
4 PPATHOHAILILIE, I TEABHHIE U 24 1 https://m.edsoo0.ru/O5SXO0F9SSI
norapuMUUECKre HEPABEHCTBA
KommiekcHbie uncna 10 1 https://m.edsoo.ru/G8D3L1V9O
Harypanbnsle u niensie ynucna 10 1 https://m.edsoo.ru/ISRSI3W1I
Cuctembl paluoHaIbHbIX,
7 UPPALMOHAIIBHBIX [T0KA3aTEIbHBIX U 12 1 https://m.edsoo.ru/HSK217Y9P
Jorapu(MUUECKHX ypaBHEHUN
8 3agayu ¢ mapaMeTpaMmu 16 1 https://m.edsoo.ru/VOF6U4J90
IToBTOpenue, 0000IIEHHE, CUCTEMATH3a
9 BT P i HHICHHE, CHeTeMaTiiarmt 16 2 https://m.edsoo.ru/E7S8LOGIK
3HaHUUN
OBIIEE KOJIMYECTBO YACOB I10
1 136 10 0

[TPO'PAMME



https://m.edsoo.ru/J8O4F4A4N
https://m.edsoo.ru/A7O1V8N6B
https://m.edsoo.ru/Z3Z5B8O0S
https://m.edsoo.ru/O5X0F9S5I
https://m.edsoo.ru/G8D3L1V9O
https://m.edsoo.ru/I5R5I3W1I
https://m.edsoo.ru/H5K2I7Y9P
https://m.edsoo.ru/V0F6U4J9O
https://m.edsoo.ru/E7S8L0G9K




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoaunyecTBO yacoB
Ne Hdara DJIeKTpOHHbIEe U POBBIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Beero H3yueHusi  o0pa3oBaTe/ibHbIE PeCypPChl
padoThbI padoTbI
MHOKECTBO, OIlepaliiy Ha
1 patl . A 1 https://m.edsoo.ru/POX8P2G6S
MHOXKECTBAaMH U UX CBOHCTBA
2 Huarpammsl Diinepa-Benna 1 https://m.edsoo.ru/P2W3Q9S5B
[IpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOTO anapara ajis 1 https://m.edsoo.ru/Y5X8U309G
peuieHus 3a1a4
PanmnonanpHbIC UnCIa.
OOBIKHOBEHHBIE U JCCITUYHBIE
4 A 1 https://m.edsoo.ru/U5SO201E8M
IpoOH, IPOLIEHTHI, OECKOHEYHBIS
MEePUOANYECKHE APOOH
PannonanpHbIC UnCIa.
OOBIKHOBCHHEBIE U JECITUIHBIC
5 A 1 https://m.edsoo.ru/D1X9K81.4B
Jpo0H, IPOLIEHTHI, 0ECKOHEUHBIE
MEPHOANYECKHE APOOH
IIpumeHenne apoOeii U MPOLIEHTOB
6 P P pott 1 https://m.edsoo.ru/D5U2X2C40
JUIS1 pEUICHUS MPUKIIAIHbBIX 3a1a4
[Ipumenenne apoOeii U MPOLIEHTOB
7 p AP pon 1 https://m.edsoo.ru/N2J4Z0L1U
JUTSL peIlIeHUs IPUKIIAIHBIX 3a/1a4
JlelicTBUTENIbHBIC YHUCIIA.
8 ParnmmonansHbie 1 1 https://m.edso0o0.ru/USYIRS5C5V
HppAaIMOHAJILHBIE YHCIIa
9 ApudmeTndeckre onepamnuu ¢ 1 https://m.edsoo.ru/U708K5P3C



https://m.edsoo.ru/P0X8P2G6S
https://m.edsoo.ru/P2W3Q9S5B
https://m.edsoo.ru/Y5X8U3O9G
https://m.edsoo.ru/U5O2O1E8M
https://m.edsoo.ru/D1X9K8L4B
https://m.edsoo.ru/D5U2X2C4O
https://m.edsoo.ru/N2J4Z0L1U
https://m.edsoo.ru/U8Y9R5C5V
https://m.edsoo.ru/U7O8K5P3C

HCﬁCTBI/ITGJ'IBHBIMI/I qucjiaMu

10

Mopnynp A€HCTBUTEIBHOTO YHCIIA
U €ro CBOWCTBA

https://m.edsoo.ru/G6T811D9U

11

[TpuGnmxEéHHBIC BEIYUCIICHHUS,
MpaBUjIa OKPYIJICHUS, IPUKUAKA U
OIIEHKA Pe3yJIbTaTa BIUUCICHUI

https://m.edsoo.ru/KOZ3N6RIR

12

OCHOBHBIE METO/IbI PELLICHUS
LEJIBIX U APOOHO-pallMOHATBHBIX
ypaBHEHHU U HEPABEHCTB

https://m.edsoo.ru/R5S8Q5T8M

13

OCHOBHBIE METO/BI PEILICHUS
HENBIX ¥ JPOOHO-paIMOHATBHBIX
ypaBHEHH U HEPABEHCTB

https://m.edsoo.ru/N6R2W7S4L

14

OCHOBHBIE METO/IBI PELLICHUS
LETBIX U APOOHO-pAllMOHATBHBIX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/WOEO0Q9B4F

15

MHoTrOo4JIEHBI OT OJTHOM
nepemMeHHou. Jlenenue
MHOTOYJICHa HA MHOTOWIEH C
octaTkoM. Teopema besy

https://m.edsoo.ru/T4C7JON5Q

16

MHOTrO0UJICHBI C TEeTBIMH
koaddunmentamu. Teopema Buera

https://m.edsoo.ru/H9Y 109K3S

17

Pemnrenue cucteM JJMHENHBIX
YpaBHEHUI

https://m.edsoo.ru/H1Z4L6X0W

18

Pentenue cucrteM JIMHEHHBIX
ypaBHEHUHU

https://m.edsoo.ru/T1B6D5SU2N

19

Marpuiia CuCTeMbI JTUHEUHBIX
ypaBHeHui. Onpeaenurens
MaTpUIlbl 2X2, eTo

https://m.edsoo.ru/J3P6L5724V



https://m.edsoo.ru/G6T8I1D9U
https://m.edsoo.ru/K0Z3N6R9R
https://m.edsoo.ru/R5S8Q5T8M
https://m.edsoo.ru/N6R2W7S4L
https://m.edsoo.ru/W0E0Q9B4F
https://m.edsoo.ru/T4C7J0N5Q
https://m.edsoo.ru/H9Y1O9K3S
https://m.edsoo.ru/H1Z4L6X0W
https://m.edsoo.ru/T1B6D5U2N
https://m.edsoo.ru/J3P6L5Z4V

F€OMETPUYECKUN CMBICTT U
CBOICTBA; BEIYHCIICHHUE €TO
3HAYCHUS

20

Onpenenuresib MaTPUIBI 2X2, €T0
F€OMETPUUYECKUN CMBICT U
CBOMCTBA; BBIYUCJICHHUE €r0
3HAYCHUS

https://m.edsoo.ru/L2H2I8J8G

21

[Ipumenenue onpenenuTens s
pEILICHUs CUCTEMBI TMHEWHBIX
ypaBHEHUI

https://m.edsoo.ru/E7C4F601T

22

Pemenne npukiagHeIxX 3a1a4 ¢
IIOMOUIbIO CUCTEMBI JIMHEHHBIX
ypaBHEHUI

https://m.edsoo.ru/N4C401N2W

23

Pewenne npukiaaHeIx 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHEHUU

https://m.edsoo.ru/B4BSW6C5H

24

KonTponbhas pabora:
"PaninoHanbHbIe YpaBHEHUS U
HepaBeHCTBa. CHCTEMBI JIMHEHMHBIX
ypaBHEHHH"

https://m.edsoo.ru/H6D1L7H7T

25

@OyHKIMA, cIOCOObI 3aJaHUS
¢bynkun. Bzaumuo obpaTHbie
¢bynxun. Komnosunus GpyHKuui

https://m.edsoo.ru/K6L1J3A2G

26

I'paduk pyHkuMU. DIeMeHTapHbIE
npeoOpa3oBaHus TpaguKoB
byHKIUH

https://m.edsoo.ru/A5SQ8V7EIM

27

OO6macTh onpeeneHus 1
MHOECTBO 3HAYEHUHN (HYHKIIHH.

https://m.edsoo.ru/V9K374D47



https://m.edsoo.ru/L2H2I8J8G
https://m.edsoo.ru/E7C4F6O1T
https://m.edsoo.ru/N4C4O1N2W
https://m.edsoo.ru/B4B5W6C5H
https://m.edsoo.ru/H6D1L7H7T
https://m.edsoo.ru/K6L1J3A2G
https://m.edsoo.ru/A5Q8V7E1M
https://m.edsoo.ru/V9K3Z4D4Z

Hymu gynkmuu. [IpomexyTku
3HaK MOCTOSIHCTBA

28

YéTHble U HEYETHBIE (PYHKIIUH.
[lepuoauueckue QyHKIHH.
[IpomexyTKM MOHOTOHHOCTH
byHKIMHA

https://m.edsoo.ru/R8Q205Y5T

29

MaxkcuMyMbl 1 MUHUMYMBI
¢byukuuu. Haubonbee u
HavMeHbIIIee 3HaYeHHE (PYHKIHH
Ha [IPOMEXKYTKE

https://m.edsoo.ru/MON7YS8I2G

30

JInnelinas, KBagpaTu4Has U
ApoOHO-THHEHHAasT (PyHKINH

https://m.edsoo.ru/VOE1D7H6M

31

DneMeHTapHOe UCCIeI0BaHUE U
MOCTPOCHUE TPaPUKOB ATUX

byHKIUH

https://m.edsoo.ru/EOG6Q5ATH

32

DneMeHTapHOe UCCIEIOBAaHUE
MOCTPOCHHE TPAPUKOB ITHX
byHKIMA

https://m.edsoo.ru/H9ASNED6U

33

CreneHsn ¢ 1eJIBIM IT0Ka3aTeIeM.
bunom Herotona

https://m.edsoo.ru/T4G1F6E7T

34

CreneHsn ¢ 1EJIbIM IT0Ka3aTeIeM.
bunom Herotona

https://m.edsoo.ru/H8I4T5F2L

35

CrenenHast QyHKIUS C
HATypaJIbHBIM U IIEJIBIM
mmokasareneM. E€ cBoMCTBa u

rpaduk

https://m.edsoo.ru/U3K6Y1B3G

36

Kontponbnas padota: "Crenennas
¢ynkuus. E€ croiictBa u rpadux”

https://m.edsoo.ru/Y2H3MOY 1T



https://m.edsoo.ru/R8Q2O5Y5T
https://m.edsoo.ru/M0N7Y8I2G
https://m.edsoo.ru/V0E1D7H6M
https://m.edsoo.ru/E0G6Q5A7H
https://m.edsoo.ru/H9A5N8D6U
https://m.edsoo.ru/T4G1F6E7T
https://m.edsoo.ru/H8I4T5F2L
https://m.edsoo.ru/U3K6Y1B3G
https://m.edsoo.ru/Y2H3M0Y1T

37

ApudmeTrueckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €T0
CBOMCTBA

https://m.edsoo.ru/W4I10S2M5F

38

ApudmeTraeckuii KOpeHb
HaTypaJbHOW CTETNIEHU U €r0
CBOICTBA

https://m.edsoo.ru/R5B4W2A2W

39

[TpeoOpa3oBaHMs YUCIOBBIX
BBIPAKEHUH, COJIEPIKAIIUX
CTETICHU M KOPHH

https://m.edsoo.ru/I7FOE7COF

40

[IpeobOpazoBaHust YHCIOBBIX
BBIPAKECHUM, COLEPIKALLNX
CTENIEHH U KOPHU

https://m.edsoo.ru/S6Q3Z4A0A

41

[Tpeo6pa3oBaHMs YUCIOBBIX
BBIPAXEHHI, Co/lepKaIuX
CTETNEHU U KOPHU

https://m.edso0o0.ru/A0X3S8Q8W

42

HppanmonanbHble ypaBHEHUS.

OCHOBHBIE METOBI PEIICHUS
UpPPaLMOHATILHBIX YPaBHEHHH

https://m.edsoo.ru/A7T8G9X0I

43

HppauuroHanbHble ypaBHEHHUS.

OCHOBHBIE METOABI PELLICHUS
UppalMOHAIbHBIX YPAaBHEHUN

https:/m.edsoo.ru/P6N6Z9VER

44

WppanmonanbHble ypaBHEHHUS.

OCHOBHBIE METOABI PEIICHUS
MPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo.ru/L9L1G1J71

45

PaBHocunbHBIC nepexXoabl B
pELICHUH UPPAIUOHATIBHBIX
ypaBHEHUI

https://m.edsoo.ru/V1G7S2L8E

46

PaBHOCHIBLHBIC Nnepexoanl B

https://m.edsoo.ru/GOD3V7H3G



https://m.edsoo.ru/W4I0S2M5F
https://m.edsoo.ru/R5B4W2A2W
https://m.edsoo.ru/I7F9E7C0F
https://m.edsoo.ru/S6Q3Z4A0A
https://m.edsoo.ru/A0X3S8Q8W
https://m.edsoo.ru/A7T8G9X0I
https://m.edsoo.ru/P6N6Z9V8R
https://m.edsoo.ru/L9L1G1J7I
https://m.edsoo.ru/V1G7S2L8E
https://m.edsoo.ru/G0D3V7H3G

peLIeHNN HppaLMOHAIBHBIX
YpaBHEHUU

47

PaBHOCHIIbHBIE TIEPEXOBI B
pELIeHUH UPPAUOHATIBHBIX
ypaBHEHUU

https://m.edsoo.ru/VIX2UIA6R

48

PaBHOCHIIBHBIE TIEPEXO/BI B
peLIeHUN UPPaLMOHATIBHBIX
YpaBHEHUH

https://m.edsoo.ru/M5POK4L0OH

49

CaoiicTBa 1 rpaduK KOpHsI nN-0i
CTENEeHM KaK (QYHKIMH 0OpaTHOM
CTENIEHH C HAaTYpaJIbHbIM
[I0Ka3aTeaeM

https://m.edsoo.ru/FOF4M1V2]

50

CaoiicTBa 1 rpaduK KOpHsI nN-0i
CTeNeH! KaK (yHKIIUA 0OpaTHON
CTCTICHH C HATYPaJIbHBIM
[10Ka3aTeaeM

https://m.edsoo.ru/P4H4G7EQU

51

Konrponsnas pabora: "CpoiicTBa
U rpaduk KOpHs N-0i CTENEeHH.
WppaunonansHele ypaBHeHUS"

https://m.edsoo.ru/S4L4W3Y5R

52

Crenenb ¢ palliOHATBHBIM
IOoKa3aTelieM U €€ CBOMCTBa

https://m.edsoo0.ru/O7U7I6 M9E

53

CreneHb ¢ pallMOHATBHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

https://m.edsoo.ru/RON5SV1A8V

54

Crenens ¢ palliOHATBHBIM
OKa3aTelieM U e€ CBOMCTBaA

https://m.edsoo.ru/DIG9T5X4A

55

[TokazatenpHast pyHKIMS, €€
CBOICTBa U TpaduK

https://m.edsoo.ru/N7K9X3D8&T

56

Ucnons3oBanue rpaduka

https://m.edsoo.ru/E2W2ROMOD



https://m.edsoo.ru/V1X2U1A6R
https://m.edsoo.ru/M5P0K4L0H
https://m.edsoo.ru/F0F4M1V2J
https://m.edsoo.ru/P4H4G7E0U
https://m.edsoo.ru/S4L4W3Y5R
https://m.edsoo.ru/O7U7I6M9E
https://m.edsoo.ru/R0N5V1A8V
https://m.edsoo.ru/D1G9T5X4A
https://m.edsoo.ru/N7K9X3D8T
https://m.edsoo.ru/E2W2R0M0D

GYHKIUY 1S pelIeHUs] ypaBHEHHUH

Hcnonk3oBanue rpaduka

57 . https://m.edsoo.ru/K7UQ0AS5Q2H
GYHKIUY 171 pelieHUs] YpaBHEHHMA
[lokazaTenbHble ypaBHEHUS.
58 OCHOBHBIE METO/IbI PELICHUS https://m.edsoo.ru/HIW108AOF
II0OKa3aTEeJIbHBIX YPABHEHUI
[TokazaTenbHble ypaBHEHUS.
59 OCHOBHBIE METO/IbI PELICHUS https://m.edsoo.ru/SOD5SHS5N2I
MOKa3aTeJIbHBIX YPaBHCHUH
Iloxa3zaTenbHbIe ypaBHEHHUS.
60 OCHOBHBIE METO/JIbI PEIICHUS https://m.edsoo.ru/A1R9U6LI9O
MOKa3aTeIbHBIX YPABHEHUI
Kontponbnas paboTa:
61 "TTokazarenpHast QyHKITHS. https://m.edsoo.ru/U4U216K7C
[TokazarenbHble ypaBHEHUS"
Jlorapudm uncia. CoiicTBa
62 p (g) https://m.edsoo.ru/R3H3P7Z5W
sJorapupma
Jlorapudm uncia. CBoiicTBa
63 P (f)) https://m.eds00.ru/X4R9XOW6K
norapupma
Jlorapudm uncia. CoiicTBa
64 p (g) https://m.edsoo.ru/D7J3Y8P2H
norapupma
€CATUYHBIE U HAaTypaAJILHBIE
65 210 apuh yp https://m.edso00.ru/NOO6D3C8Z
JorapudMsel
€CATUYHBIE U HATYypaJILHLIE
66 A o P hitps://m.eds00.r/MOY405A9B
sorapudmsl
IIpeoOpa3oBaHye BEIpaKEHUH,
67 cop ep pa orap I()b https://m.edsoo.ru/W5C5L.0J9]
JepKaIUX JIorapugMbl
68 [IpeoOpa3oBaHme BEIpAKEHUH, https://m.edso0.ru/T8O6UIV6X



https://m.edsoo.ru/K7U0A5Q2H
https://m.edsoo.ru/H1W1O8A0F
https://m.edsoo.ru/S0D5H5N2I
https://m.edsoo.ru/A1R9U6L9O
https://m.edsoo.ru/U4U2I6K7C
https://m.edsoo.ru/R3H3P7Z5W
https://m.edsoo.ru/X4R9X0W6K
https://m.edsoo.ru/D7J3Y8P2H
https://m.edsoo.ru/N0O6D3C8Z
https://m.edsoo.ru/M0Y4O5A9B
https://m.edsoo.ru/W5C5L0J9J
https://m.edsoo.ru/T8O6U9V6X

CoJIeprKaluX JorapudMbl

69

[IpeoOpazoBanme BEIpAKEHUH,
coJiepKanux Jorapudmol

https://m.edsoo.ru/O4J3K5L7G

70

Jlorapudmuueckast pynkuus, e
CBOICTBa U TpaduK

https://m.edsoo.ru/V1B5J7P6R

71

Jlorapudmuueckast pyHkuus, eé
CBOMCTBa U rpaduk

https://m.edso0.ru/K7C7X5S31

72

Hcnons3oBanue rpaduka
GYHKIUY 171 pelieHus] ypaBHEHHH

https://m.edsoo.ru/Z6A2Z6S0F

73

Hcnons3oBanue rpaduka
(GYyHKUIMU 1715 peIIeHus] ypaBHEHHMA

https://m.edsoo.ru/I3NIN6A1P

74

Jlorapugmuueckue ypaBHEHUs.
OCHOBHBIE METO/IbI PELLICHHUS
Jorapu(MUUECKUX YpaBHEHUIN

https://m.edsoo.ru/C3A5D7A4F

75

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHHS
Jorapu()MUUECKUX YpaBHEHUI

https://m.edsoo.ru/14A0Z2Y 60

76

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/BI PEILICHUS
norapu(pMUUECKUX ypaBHEHHH

https://m.edsoo.ru/H6M2C1L4C

77

PaBHOCHIIBHBIE IEPEXOBI B
pelIeHnH JorapupMuIecKux
YpaBHEHUN

https://m.edso0.ru/Z2C9V6C4AN

78

PaBHocunbHBIC nepexXoabl B
pelIeHnu JorapupMuaecKux
ypaBHEHUI

https://m.edsoo.ru/ESC1K2X7B

79

KonTponbhas pabora:
"Jlorapudmuueckas GyHKIUS.

https://m.edsoo.ru/X2F1R6F9R



https://m.edsoo.ru/O4J3K5L7G
https://m.edsoo.ru/V1B5J7P6R
https://m.edsoo.ru/K7C7X5S3I
https://m.edsoo.ru/Z6A2Z6S0F
https://m.edsoo.ru/I3N1N6A1P
https://m.edsoo.ru/C3A5D7A4F
https://m.edsoo.ru/I4A0Z2Y6O
https://m.edsoo.ru/H6M2C1L4C
https://m.edsoo.ru/Z2C9V6C4N
https://m.edsoo.ru/E8C1K2X7B
https://m.edsoo.ru/X2F1R6F9R

Jlorapudpmuueckue ypaBHeHus"

CuHyc, KOCUHYC, TAHT€HC U

80 https://m.edsoo.ru/H51612F2Z
KOTaHT€HC YHCIIOBOTO apryMeHTa
CuHyc, KOCHHYC, TAHT€HC U

81 y y https://m.edsoo.ru/W8U1V3Y6L
KOTaHT'€HC YMCJIOBOTO apryMEeHTa
ApkcHunyc, apKKOCUHYC

82 PKCHHYC, apKKOCHHYC 1 https://m.edsoo.ru/PIAM6W90Q20
apKTaHTE€HC YHCIOBOTO apTyMEHTa
A

83 PKCHIYC, apRROCHHYC | https://m.eds00.1u/X3P6U9ISK
ApPKTAaHTEHC YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas

84 OKPY/RHOCTD, OTIPEACTICHIE . https://m.edsoo.ru/O1N9F4B7T
TPUTOHOMETPHUECKHUX (QYHKIUI
YHUCJIOBOT'O apryMeHTa
Tpuronomerpudeckas
OKPY>KHOCTB, OIIPEICIIEHUE

85 PYHHOCTR, OfpeAcIeHH . https://m.eds00.ru/SOBOF105L
TPUTOHOMETPUUECKHUX (QYHKIUI
YHUCJIOBOT'O apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKIE

86 p p https://m.edsoo.ru/L7A0K3Z7T
bopmybl
OCHOBHBIE TPUTOHOMETPHUUECKIUE

87 p p https://m.eds00.ru/S0C3A6P9Z
dbopMyIbI
OcHo e OHOME €CKHe

88 HOBHBIC TPHTOHOMETPHHCCKH https://m.eds00.rw/ TILIJ6LOR
(bopMyIibl
0O

89 CHOBIHIE TPHIOHOMETpHHECAe hitps:/m.edsoo.r/K9ASH6J9Z
bopmybl
[IpeobpazoBanue

90 . https://m.edsoo.ru/X9Q8I7N6B
TPUTOHOMETPHYSCKHUX BBIPAKCHUN

91 [TpeobpazoBanue https://m.edsoo0.ru/X4F819Q5T



https://m.edsoo.ru/H5I6I2F2Z
https://m.edsoo.ru/W8U1V3Y6L
https://m.edsoo.ru/P3M6W9Q2O
https://m.edsoo.ru/X3P6U9I8K
https://m.edsoo.ru/O1N9F4B7T
https://m.edsoo.ru/S0B0F1O5L
https://m.edsoo.ru/L7A0K3Z7T
https://m.edsoo.ru/S0C3A6P9Z
https://m.edsoo.ru/T9L9J6L9R
https://m.edsoo.ru/K9A8H6J9Z
https://m.edsoo.ru/X9Q8I7N6B
https://m.edsoo.ru/X4F8I9Q5T

TPUTOHOMETPUYECKUX BBIPAKECHUIN

92

[TpeobpazoBanue
TPUTOHOMETPHYECKUX BBIPAKCHUI

https://m.edsoo.ru/A6JIN1I8K

93

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKECHHUH

https://m.edsoo.ru/O2L.9S4M4J

94

Pemenne TpuroHoMeTpu4eCKux
YpaBHEHUH

https://m.edso00.ru/K2Y6M4N9A

95

Pemenne TpuroHoMeTpuueCcKux
ypaBHEHUI

https://m.edsoo.ru/I3U0Q9F7X

96

Pemenne TpuroHOMeTpu4ECKUX
YpPaBHEHUU

https://m.edsoo0.ru/B8G5SN7Y9A

97

Pemenne TpuroHoMeTpruuecKux
ypaBHEHUI

https://m.edsoo.ru/E4M9U4CTM

98

Pemenne TpuroHoMeTpu4eCKux
YpaBHEHUU

https://m.eds00.ru/K3A90Q7T4Q

99

100

Pemenne TpuroHoMeTpuuecKux
yYpaBHEHUU
Pemenne TpuroHoMeTpudecKux
YpaBHEHUU

https://m.edsoo.ru/MOA2I5M30

https://m.edsoo.ru/P3S5X4DIN

101

KontpombHas pabora:
"Tpuronomerpuueckue
BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"

https://m.edsoo.ru/UIWOW2P3H

102

ITocnenoBaTenbLHOCTH, CIIOCOOBI
3a/1aHKs T0CIEN0BATENIHLHOCTEMN.
Metoa MaTeMaTHYECKON
WHTYKIIAN

https://m.edsoo.ru/UIQ9W3H4E

103

MOHOTOHHBIE 1 OIrpaHU4YCHHBIC

https://m.edsoo.ru/I11U4M3U1Q



https://m.edsoo.ru/A6J1N1I8K
https://m.edsoo.ru/O2L9S4M4J
https://m.edsoo.ru/K2Y6M4N9A
https://m.edsoo.ru/I3U0Q9F7X
https://m.edsoo.ru/B8G5N7Y9A
https://m.edsoo.ru/E4M9U4C7M
https://m.edsoo.ru/K3A9Q7T4Q
https://m.edsoo.ru/M0A2I5M3O
https://m.edsoo.ru/P3S5X4D1N
https://m.edsoo.ru/U9W0W2P3H
https://m.edsoo.ru/U1Q9W3H4E
https://m.edsoo.ru/I1U4M3U1Q

nocaeaoBaresibHOCTH. McTopust
a”aan3a OECKOHEYHO MaJIbIX

104 Apudmerndeckast Iporpeccus https://m.edsoo.ru/HSGIX6EOK

105 ['eomeTrpuueckas nporpeccust https://m.edsoo.ru/STROL1J8J

lop | DecKoHEUHO yObRaiomas https://m.edsoo.r/I8T1U7I0A
reoMeTpUYeCcKasi Mporpeccus

107 Cymma 6eCKOHeuq HO yOBIBaromeH https://m.edso0.ru/T3TOV6KS5V
reOMEeTPUUECKON MPOTrPECCHH
JIMHEHBIN 1 YKCIOHEHIUAIbHBIN

108 poct. Uucino e. ®opmyiia CIOXKHBIX https://m.edsoo.ru/E6E2BIK1Z
MIPOLICHTOB
JIMHEeWHbBI U YKCIOHESHITNATIbHBIN

109 poct. Yucio e. @opmyiia CIOKHBIX https://m.edsoo.ru/TIM4W6U4N
MPOIICHTOB
Hcnonws3oBanue nporpeccuu 1uist

110 peluIeHus: peabHbIX 3334 https://m.edsoo.ru/Y6U4F209W
MIPUKIIATHOTO XapaKTepa
KonTponbhas pabora:

111 "ITocie10BaTEIBHOCTH U https://m.edsoo.ru/R1F6U9J90
nporpeccun”

112 HenvpepLIBHHe Qymcuunit u i https://m.eds00.ru/O6GOQIN3C
CBOMCTBA
Touka pa3pbiBa. ACUMOTOTHI

113 . https://m.edsoo.ru/P7B3T3K2W
rpaduKoB QyHKIHIA

114 CBOHCTBA (yHKLHI HOTPCPHIBHEIX https://m.edsoo.ru/E3A4J3B3T
Ha OTpe3Ke

115 CroficTBa QyHKIMI HENPCPHIBHAIX https://m.edsoo.ru/T8J5G6LSM

Ha OTPE3KEC



https://m.edsoo.ru/H5G9X6E0K
https://m.edsoo.ru/S7R0L1J8J
https://m.edsoo.ru/I8J1U7I0A
https://m.edsoo.ru/T3T0V6K5V
https://m.edsoo.ru/E6E2B9K1Z
https://m.edsoo.ru/T1M4W6U4N
https://m.edsoo.ru/Y6U4F2O9W
https://m.edsoo.ru/R1F6U9J9O
https://m.edsoo.ru/O6G0Q1N3C
https://m.edsoo.ru/P7B3T3K2W
https://m.edsoo.ru/E3A4J3B3T
https://m.edsoo.ru/T8J5G6L8M

MeTO)I HWHTCPBAJIOB JIA pCIICHUA

116 https://m.edso0.ru/A1Q0Q9J1Y
HEPaBEHCTB
MeTo1 HHTEPBAIOB JJIST pEIICHUS

117 A P e https://m.edsoo.ru/I2A1EOW4Z
HEPaBEHCTB
MeTox MHTEPBAIOB IJIST PEIICHUS

118 g P AP https://m.eds00.ru/S5L2G6A 1IN
HEPaBEHCTB
IIpuMeHeHnEe CBOWCTB

119 HEMpPepBhIBHBIX PYHKIMN 11 https://m.edsoo.ru/VOG7LIE1J
pelieHus 3aay
[IpuMeHeHne cBOWCTB

120 HETPEPHIBHBIX (QYHKIHHA 1151 https://m.edsoo.ru/SOV4ESNGOE
pelieHus 3a1a4
IlepBas u BTOpas MpoON3BOIHLIC

121 p p P A https://m.eds00.ru/C3B7M4G9C
byHKIMHA
OnpeneneHue, reoMe €CKUM

122 fipeAeserme, 1 MV TpiHecKun https://m.eds00.ru/I4D1T3B0Y
CMBICJI IPOU3BOTHOM
OnpeneneHue, GU3NISCKHI CMBICIT

123 bex L ¢ https://m.edsoo.ru/JOV3D5SKS5R
MIPOM3BOTHOM
YpaBHEHHE KacaTeJIbHOU K

124 https://m.edsoo.ru/Z5B1F4L7P
rpaduxy GyHKIIU
VYpaBHeHHE KacaTeJIbHOU K

125 https://m.edsoo.ru/USDSN5SPIK
rpaduky GyHKIUU
ITpon3sso € DJIEMEHTA

126 POMSBOMIHIE INCMEHTAPHEX hitps:/m.edso0.r/G2J4D3NTB
byHKIUH
[IpousBoaHbIe 2JIEMEHTAPHBIX

127 p vﬂ p https://m.edsoo.ru/I605U3U7X
byHKIMIA
IIpousBoaHas CyMMBI,

128 p A Y https://m.edsoo.ru/L30Q9U9S9X

MMPOU3BCACHUSA, HACTHOI'O U



https://m.edsoo.ru/A1Q0Q9J1Y
https://m.edsoo.ru/I2A1E0W4Z
https://m.edsoo.ru/S5L2G6A1N
https://m.edsoo.ru/V9G7L1E1J
https://m.edsoo.ru/S9V4E5N6E
https://m.edsoo.ru/C3B7M4G9C
https://m.edsoo.ru/I4D1T3B0Y
https://m.edsoo.ru/J0V3D5K5R
https://m.edsoo.ru/Z5B1F4L7P
https://m.edsoo.ru/U8D8N5P9K
https://m.edsoo.ru/G2J4D3N7B
https://m.edsoo.ru/I6O5U3U7X
https://m.edsoo.ru/L3Q9U9S9X

KOMITO3UIIUHU (PYHKIIHH

IIpousBoHass CyMMBI,

129 MIPOMU3BEJCHHUS, YACTHOTO U 1 https://m.edsoo.ru/M3D2HI9F6L
KOMITO3UIIUHU (PDYHKIIHIA
[IpousBogHas CymMMmBlI,

130 MIPOU3BEICHUSI, YACTHOTO U 1 https://m.edsoo.ru/P7GOU6U3P
KOMITO3UIIUH (DYyHKITHIA

131 Korrporeras padora: 1 1 https://m.edso0.ru/TOW6X2C7S
"IIpousBognas"
[ToBTOpenue, o600IIEHNE,

132 cHUCTeMaTU3alus 3HaHUM: 1 https://m.edsoo.ru/G8X3FOSIN
"YpaBHeHus"
[ToBTOpenue, o600mIEeH e,

133 cUcTeMaTH3alus 3HaHU: 1 https://m.edso0.ru/X3D4V0X7C
"Oyukaun"

134 HToroBast KOHTpOJIbHAs paboTa 1 1 https://m.edsoo.ru/X6YS19Z2W

135 Hrorosast koHTpobHAs paboTa 1 1 https://m.edsoo.ru/JOD7J5X0F

136 | oeTopeiie, obodmerite, 1 https://m.edsoo.r/Z3NSH5SOY
cUcTeMaTu3aIus 3HAaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://m.edsoo.ru/M3D2H9F6L
https://m.edsoo.ru/P7G0U6U3P
https://m.edsoo.ru/T0W6X2C7S
https://m.edsoo.ru/G8X3F0S9N
https://m.edsoo.ru/X3D4V0X7C
https://m.edsoo.ru/X6Y5I9Z2W
https://m.edsoo.ru/J0D7J5X0F
https://m.edsoo.ru/Z3N5H5S9Y

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoabLHbIe
Bcero P
padoThbI

IIpakTnyeckue
padoThbI

Jara
H3yUYeHus:

JJIeKTPOHHBIE HU(PPOBLIE
o0pa3oBaTe/bHbIE pecypcChl

[IpumeHeHne Mpou3BOIHOM K
UCCIe0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

https://m.edsoo.ru/D4G4E0QON

IIpumeHeHne NpoOU3BOIHOM K
Hccaea0BaHuI0 QYHKIMN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

https://m.edsoo.ru/S1A9Z10Q8E

IIpuMeHeHnne nNpou3BOIHON K
UCCIIeIOBaHUIO (PYHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

https://m.edsoo.ru/W9V406S6Z

IIpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (QYHKITUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

https://m.edsoo.ru/E4K3Q0H3D

[IprmeHeHne nporu3BOIHOM K
Hccaea0BaHuI0 QYHKIMN Ha
MOHOTOHHOCTH ¥ 9KCTPEMYMBbI

https://m.edsoo.ru/P4P9P7TH6A

IIpumeHeHne Npou3BOIHOM K
uCclieIoBaHMIO (PyHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

https://m.edsoo.ru/H7P5C9UI1S

Haxoxnenune HanOoOIbIIETO U
HaVMEHBIIIETO 3HAUYECHUS
HENpPepBHIBHON (QYHKINH Ha
OTpe3Ke

https://m.edsoo.ru/U1K212W4Z

Haxoxaenne HanOOIbIIETO U

https://m.edsoo.ru/E6H8S5K41



https://m.edsoo.ru/D4G4E0Q0N
https://m.edsoo.ru/S1A9Z1Q8E
https://m.edsoo.ru/W9V4O6S6Z
https://m.edsoo.ru/E4K3Q0H3D
https://m.edsoo.ru/P4P9P7H6A
https://m.edsoo.ru/H7P5C9U1S
https://m.edsoo.ru/U1K2I2W4Z
https://m.edsoo.ru/E6H8S5K4I

HAaVMEHBIIIETO 3HAYEHUS
HETPEPHIBHON (PYHKIIUH Ha
OTpe3Ke

Haxosxnenue HauOobIIero u
HaUMEHBIIIETO 3HAYCHUSA
HENpephIBHON (QYHKIMH Ha
OTpE3Ke

https://m.edsoo.ru/R5Z7X0W9S

10

Haxoxnenne HanboIbIIero u
HAUMEHBIIIETO 3HAUYCHUS
HENpephIBHON (QYHKIMH Ha
OTpe3Ke

https://m.edsoo.ru/Z0W5SE0QS3U

11

Haxoxxaenue HauOOIBIIErO U
HaMMEHBIIIEro 3HAYEHUS
HENPEPhIBHON (YHKIMH HA
OTpe3Ke

https://m.edsoo.ru/A2Y20Q5Y7W

12

Haxoxxaenne HauOOIBIIErO 1
HAaUMEHBIIETO 3HAUYEHUS
HENPEPBIBHON (YHKIMH HA
OTpe3Ke

https://m.edsoo.ru/NOM1F5G7K

13

[IpuMeHeHnne nNpon3BOIHOMN IS
HaXO0XI€HUS HaWTyqIlEero
peleHys B IPUKJIaJHBIX 3a/1a4ax

https://m.edsoo.ru/U9DIVINOQ

14

IIpumeHeHne MpOU3BOAHON IS
HaXO0X/I€HUS HAaWTydIlero
pelIeHns B IPUKIAIHbIX 33a4ax

https://m.edsoo.ru/S1L9V4A6S

15

IIprumeneHnne nporu3BOAHOM JUIs
OnpeeIeHUs CKOPOCTH U
YCKOpPEHHUS Mpouecca, 3aJaHHOTO
dbopMmyItoit wiu rpaduKkoM

https://m.edsoo.ru/G5M1V7B5P



https://m.edsoo.ru/R5Z7X0W9S
https://m.edsoo.ru/Z0W5E0S3U
https://m.edsoo.ru/A2Y2Q5Y7W
https://m.edsoo.ru/N0M1F5G7K
https://m.edsoo.ru/U9D9V9N0Q
https://m.edsoo.ru/S1L9V4A6S
https://m.edsoo.ru/G5M1V7B5P

[IpumeHeHne MpoOU3BOAHON IS
OIpEIEICHUS CKOPOCTH U

16 https://m.edsoo.ru/U3I4B6I8N
YCKOpEeHHMS Ipoliecca, 3alaHHOT0
dopmyoit unu rpadgukom

17 Kommozurust ¢hyHKimii https://m.eds00.ru/K4Z0D8IOW

18 Komrmozumus ¢hyHKIui https://m.edsoo.ru/HSV7H3Y1U

19 Kommnoszunus ¢hyHKiui https://m.edsoo.ru/POAINIE2Z
['eomeTpuueckue o6pasb

20 YpaBHEHU Ha KOOPJIMHATHOM https://m.edsoo.ru/KONSZSLEM
TUTOCKOCTH
I'eomeTpuueckue oOpa3bl

21 YPaBHEHUN HA KOOPJAMHATHOU https://m.edsoo.ru/Q7U3M8EBSI
IUIOCKOCTH
KonTponbHas pabora:

22 "UccnenoBanue QyHKITHIA ¢ https://m.edso0.ru/Z1VSI5Y0G
MOMOIIBIO TPOU3BOAHON"
[TepBooOpasHas, OCHOBHOE

23 . https://m.edsoo.ru/G6P1P7Z4C
CBOMCTBO TIEPBOOOPA3HBIX
[TepBOOOpa3HBIE DIIEMEHTAPHBIX

24 ¢bynkuunit. [IpaBuina HaxoXIeHUSA https://m.edsoo.ru/G4PSE1L2S
nepBOOOPaA3HBIX
[TepBooOpa3HbIe FIEMEHTAPHBIX

25 ¢bynkuumid. [IpaBuna HaxOXAeHUS https://m.edsoo.ru/Q8M9ID6DEM
epBOOOPA3HBIX

26 Hurerpast. I eomerpirieciiit https://m.edsoo.ru/J7Z3W3T1H
CMBICIT MHTETpaJia
Brrurcienue onpenenéHHoro

27 https://m.edsoo.ru/QIMIP2I8W

uHTerpaia no gopmyne Herorona-



https://m.edsoo.ru/U3I4B6I8N
https://m.edsoo.ru/K4Z0D8I0W
https://m.edsoo.ru/H5V7H3Y1U
https://m.edsoo.ru/P0A1N9E2Z
https://m.edsoo.ru/K0N5Z5L8M
https://m.edsoo.ru/Q7U3M8B5I
https://m.edsoo.ru/Z1V5I5Y0G
https://m.edsoo.ru/G6P1P7Z4C
https://m.edsoo.ru/G4P5E1L2S
https://m.edsoo.ru/Q8M9D6D8M
https://m.edsoo.ru/J7Z3W3T1H
https://m.edsoo.ru/Q9M9P2I8W

JleitOunma

Brerurcienue onpenenéHHoro

28 uHTerpana mno gopmyne HerotoHa- https://m.edsoo.ru/TIUIE4XEN
JleiiOuMIa
[IpumeHneHne uHTErpana s

29 HaXO0XKICHHUS TUIOMAICH TTOCKUX https://m.edsoo.ru/TOW1Z4M6J
¢uryp
[Tpumenenue uHTErpana s

30 HaXOXXIEeHUA 00BLEMOB https://m.edsoo.ru/R8JSE 1 F8P
T€OMETPUUECKUX Tell
[Tpume CLICHUN

31 PHMEPBI pELICHHH . https://m.edsoo.ru/UOD9UGJ1E
TudepeHanbHbIX YpaBHEHUH
[Ipumeps! penieHuin

32 PUMEPRID . https://m.edsoo.ru/A7ESL5SH6G
nuddepeHalbHbIX YpaBHEHUN
Marematuueckoe MOAEIUPOBAHNE

33 peaJbHBIX IIPOLIECCOB € MIOMOILBIO https://m.edsoo.ru/L8TILECTU
nuddepeHInaTbHBIX YPaBHCHHH
KonTponbhas pabora:

34 " P P | https://m.edsoo.ru/VIN6Z7DIF

[lepBooOpa3Hast U MHTETPA

Tpuronomerpuyeckue GyHKIUH,

35 p . p ymx https://m.eds00.ru/M5T6Q1R6W
UX CBOMCTBA U rpauKku
Tpuronome €CKHE ,

36 PHIOHOMETPHICCKIE hYHKLUH https://m.edsoo.r/ROO2VOHTT
UX CBOMCTBA U rpapuku
Tpuronome €CKHe KIIMH,

37 pur I\{, METPUHECKHE dyHicIN https://m.edsoo.ru/Q3Y7V4C5L
UX CBOMCTBA U rpaduKu
Tpuronomerpuueckue QyHKIHH

38 P . P Pyncunn, https://m.edsoo.ru/R604Z3D17Z
UX CBOMCTBA U rpapuku

39 Tpuronomerpuyeckue QyHKIUH, https://m.edsoo.ru/Y3QOI1F8K



https://m.edsoo.ru/T1U9E4X8N
https://m.edsoo.ru/T9W1Z4M6J
https://m.edsoo.ru/R8J8E1F8P
https://m.edsoo.ru/U0D9U6J1E
https://m.edsoo.ru/A7E8L5H6G
https://m.edsoo.ru/L8T9L8C7U
https://m.edsoo.ru/V1N6Z7D9F
https://m.edsoo.ru/M5T6Q1R6W
https://m.edsoo.ru/R0O2V9H7T
https://m.edsoo.ru/Q3Y7V4C5L
https://m.edsoo.ru/R6O4Z3D1Z
https://m.edsoo.ru/Y3Q9I1F8K

UX CBOMCTBA U rpapuku

40

OT16op KOpHEi
TPUTOHOMETPUUECKHUX YPaBHEHUN
C TIOMOIIIBIO
TPUTOHOMETPUUYECKOMN
OKPYXHOCTH

https://m.edsoo0.ru/B0G4G3V3K

41

OT16op KOpHEi
TPUTOHOMETPUUYECKHUX YPaBHEHUN
C TIOMOIIIBIO
TPUTOHOMETPUUYECKOMN
OKPY>XHOCTH

https://m.edsoo.ru/COD3S5NOR

42

OT16op KOpHEit
TPUTOHOMETPUUYECKUX YPaBHEHUHN
C IIOMOUIBIO
TPUTOHOMETPUUECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/U203R2E1A

43

OT16op KOpHEit
TPUTOHOMETPUUYECKUX YPaBHEHUHN
C IIOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/C4P3C7B7H

44

Pemennie TpUroHOMeTpHUECKHUX
HEPABEHCTB

https:/m.edsoo.ru/R2BOX4R6 W

45

Pemenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/BOI9O0LS5SA

46

Penienue TPUTOHOMCTPHUYICCKUX
HCPABCHCTB

https://m.edsoo.ru/I2R3IMININ

47

Pemenne TpuroHoMeTpUYECKUX

https://m.edsoo.ru/E7TR6N4R 1M



https://m.edsoo.ru/B0G4G3V3K
https://m.edsoo.ru/C0D3S5N0R
https://m.edsoo.ru/U2O3R2E1A
https://m.edsoo.ru/C4P3C7B7H
https://m.edsoo.ru/R2B0X4R6W
https://m.edsoo.ru/B0I9O0L5A
https://m.edsoo.ru/I2R3M9N1N
https://m.edsoo.ru/E7R6N4R1M

HEpPaBEHCTB

KonTtponsnas padota: "I'paduku
TPUTOHOMETPUUYECKUX (QYHKIUH.

48 https://m.edsoo.ru/YSL6MI9T21
Tpuronomerpudeckue
HepaBeHCTBA"
OCHOBHBIE METOJIBI PEIICHUS

49 https://m.edsoo.ru/Q4S7I5X7N
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METObI PEIICHUS

50 ABLP https://m.edso0.ru/FOK0QIW2B
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

51 https://m.edsoo.ru/Z1C9E8D7S
MOKAa3aTeIHbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS

52 ABLP https://m.edsoo.ru/S7P6D1HOV
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

53 https://m.edsoo0.ru/V3Y3F1Q2F
norapu)MIUYECKIX HEPABEHCTB
OCHOBHBIE METObI PEIIECHUS

54 ARLP https://m.eds00.1u/T3Z6 W4U9X
Jorapu(MUIECKUX HEPABCHCTB
OCHOBHBIE METOJIbI PEIICHUS

55 https://m.edsoo.ru/R4M0G4Y 6B
norapuMUYECKIX HEPABEHCTB
OCHOBHBIE METO/IBI PEICHUS

56 ABLD https://m.eds00.ru/NSGOWSBI1E
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS

57 https://m.edsoo.ru/W1J6H374V
UPpaIMOHAIILHBIX HEPABCHCTB
OCHOBHBIE METOIbI PEIICHUS

58 https://m.edso0.ru/L2AS5K7S9C
HUPpAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

59 https://m.edsoo.ru/Z1TOD3S3X
UPpaIMOHAIILHBIX HEPABCHCTB

60 OCHOBHBIE METO/IbI PEILICHUS https://m.edsoo.ru/F9R8GTYIN



https://m.edsoo.ru/Y8L6M9T2I
https://m.edsoo.ru/Q4S7I5X7N
https://m.edsoo.ru/F0K0Q9W2B
https://m.edsoo.ru/Z1C9E8D7S
https://m.edsoo.ru/S7P6D1H0V
https://m.edsoo.ru/V3Y3F1Q2F
https://m.edsoo.ru/T3Z6W4U9X
https://m.edsoo.ru/R4M0G4Y6B
https://m.edsoo.ru/N8G9W8B1E
https://m.edsoo.ru/W1J6H3Z4V
https://m.edsoo.ru/L2A5K7S9C
https://m.edsoo.ru/Z1T0D3S3X
https://m.edsoo.ru/F9R8G7Y9N

MPPALMOHAJIBHBIX HEPABEHCTB

['padmyeckue MeToAbI perieHUs

61 . https://m.edsoo.ru/S4D9J0YOH
UPpaIMOHATIFHBIX YPaBHEHHMA
I'padmueckue MeTOIBI pELIEHUS

62 pag AABLP . https://m.edsoo.ru/HSBSMOD 1R
HUPpAMOHATILHBIX YPaBHEHUHT
I'pa €CKHE METO elIe

63 paguucciue MeToaLI p H\I, s https://m.edsoo.ru/F4G3F2HOW
MOKa3aTeNbHBIX YPABHEHHM
I'padrueckue MeTOaBI pELIEHUS

64 pag AABLP https://m.edso0.ru/AORIWSQ5Z
MOKa3aTeIbHBIX HEPABEHCTB
I'paduaeckue MeToaBI pEICHUS

65 pag /bl PEIICHY https:/m.edsoo.r/UTX4FTQ4A
norapuMUUECKUX YpaBHEHUI
I'padmaeckue MeTOIBI pELIEHUS

66 pag AARLP https://m.eds00.ru/P7TM9IG8TIB
Jorapu(MUIECKUX HEPABEHCTB
I'padudueckue MeTOIBI PEIIEHUS

67 pag AAbLP https://m.edsoo.ru/B2C2T3K2J
norapu)MHUYECKHX HEPABEHCTB
['pacdmyeckue MeTOABI peleHUsS

68 OKa3aTEIbHBIX U https://m.edsoo.ru/ROT609B6F
Jorapu(pMUUECKUX YpaBHEHUI
['padmyeckue MeTOAbI perieHUs

69 IOKa3aTeILHBIX U https://m.edsoo.ru/ESF3N4G6Q
Jorapu(MUUECKUX ypaBHEHUHN
['paduueckre MeTOBI PEIICHHS

70 OKa3aTelIbHEBIX U https://m.edsoo.ru/W8C2J6C5H
norapu)MUYECKHX HEPABEHCTB
['paduaeckre METOABI PEIICHUS

71 MIOKAa3aTeJILHEBIX U https://m.edsoo.ru/B9J103M7K
Jorapu(MUIECKUX HEPABEHCTB

72 KonTponbHas padora: https://m.edsoo.ru/H3H8K1L.30



https://m.edsoo.ru/S4D9J0Y0H
https://m.edsoo.ru/H8B8M0D1R
https://m.edsoo.ru/F4G3F2H9W
https://m.edsoo.ru/A0R9W8Q5Z
https://m.edsoo.ru/U7X4F7Q4A
https://m.edsoo.ru/P7M9G8T9B
https://m.edsoo.ru/B2C2T3K2J
https://m.edsoo.ru/R0T6O9B6F
https://m.edsoo.ru/E8F3N4G6Q
https://m.edsoo.ru/W8C2J6C5H
https://m.edsoo.ru/B9J1O3M7K
https://m.edsoo.ru/H3H8K1L3O

"UppanuoHaibHEIE,
MoKa3aTeIbHbIE U
norapudMuuecKkre HepaBeHcTBa"

73

KommekcHsle uncna.
Anrebpanueckas u
TpUTrOHOMETpHUecKas (popmbl
3alKMCcH KOMIUJIEKCHOTO YHUCIIa

https://m.edsoo.ru/U3K1W8R1H

74

KomrmuiekcHbie uncna.
Anrebpaunveckas u
TPUTOHOMETpHUIECKast POpPMBbI
3aMyCcy KOMIUIEKCHOTO YHMCIia

https://m.edsoo.ru/ZON3D2E6R

75

Apudmernueckre onepanuu ¢
KOMIUTEKCHBIMH YHCIIAMHU

https://m.edsoo.ru/UOR3T7P3N

76

ApudmeTnueckue oneparuu ¢
KOMILJIEKCHBIMH YHCIIaMU

https://m.edso0.ru/J6Y6VIT40Q

77

N300pakeHNe KOMITIEKCHBIX
qricesl Ha KOOPJAUHATHOM
IUIOCKOCTH

https://m.edsoo.ru/G3A1HIN2P

78

N300pakeHre KOMIUIEKCHBIX
4KCeNl Ha KOOPAUHATHOU
IJIOCKOCTH

https://m.edsoo.ru/L6J5SWOASM

79

®opmyna Myaspa. Kopuu n-oit
CTENEHH U3 KOMIUIEKCHOTO YHCia

https://m.edsoo.ru/B7TA7H2C1G

80

®opmyiia Myaspa. KopHu n-oit
CTEIEHU U3 KOMIUIEKCHOTO YHClia

https://m.edsoo.ru/S3IN4AM7HS8S

81

[TprMeHeHne KOMIUIEKCHBIX
YyuCcell Ui pelieHus: (U3nIecKux
Y TEOMETPUYECKUX 3a]1a4

https://m.edsoo.ru/B2G9C7F9A



https://m.edsoo.ru/U3K1W8R1H
https://m.edsoo.ru/Z0N3D2E6R
https://m.edsoo.ru/U0R3T7P3N
https://m.edsoo.ru/J6Y6V9T4Q
https://m.edsoo.ru/G3A1H9N2P
https://m.edsoo.ru/L6J5W0A8M
https://m.edsoo.ru/B7A7H2C1G
https://m.edsoo.ru/S3N4M7H8S
https://m.edsoo.ru/B2G9C7F9A

KonTponbHas pabora:

82 " " https://m.edsoo.ru/NO9R7V6LOF
KomiiekcHrle uncia

83 Harypanbnble u nensie yncia https://m.edsoo0.ru/V7T4W2X5X

84 HatypainbHble u 1ienble ynciia https://m.edsoo.ru/KOC7K3BIY
[IpumeHeHne MpU3HAKOB

85 https://m.edsoo.ru/B4A1T9D4Q
IEIMMOCTH LIEJBIX YUCET
IIpuMeHeHne NPU3HAKOB

86 p p https://m.edsoo.ru/ESISF113G
NEIIMMOCTH LIEJIBIX YUCET
[IpumeHeHne npu3HaKoB

87 nenuMocTH 1enbix uyncenn: HOJl u https://m.edso0o.ru/T3J8U4U5T
HOK
[IpuMmeHeHrne npu3HaKoB

88 nemuMocTH 1enbix uucenr: HOJ u https://m.edsoo.ru/U2K4F2P2K
HOK
IIpumeHeHne NpU3HAKOB

89 JEJIMMOCTH LEJbIX YHCEI; OCTATKU https://m.edsoo.ru/C3U0V4B2M
110 MOYJIIO
IIpumeHeHne NpU3HAKOB

90 NEIMMOCTH LETBIX YUCE: OCTATKHA https://m.edsoo.ru/C313J6Y 11
10 MOJLYJIIO
[IpumeHeHrne Npu3HaKOB
IEIMMOCTH LIETBIX YHUCET:

91 https://m.edsoo.ru/KOFOL1D7Y
anroput™ EBkinaa s pemeHus
3a7a4 B I[EJIBIX YUCIaX
KourponrsHas pabora: "Teopus

92 p "p p https://m.edsoo.ru/PSTOH7C5H
[EJIBIX YHCEll
CucreMa u COBOKYITHOCTh

93 https://m.edsoo.ru/H6P6HIMA4I

ypaBHeHUI. PaBHOCUIIbHBIE



https://m.edsoo.ru/N9R7V6L0F
https://m.edsoo.ru/V7T4W2X5X
https://m.edsoo.ru/K0C7K3B9Y
https://m.edsoo.ru/B4A1T9D4Q
https://m.edsoo.ru/E5I8F1I3G
https://m.edsoo.ru/T3J8U4U5T
https://m.edsoo.ru/U2K4F2P2K
https://m.edsoo.ru/C3U0V4B2M
https://m.edsoo.ru/C3I3J6Y1I
https://m.edsoo.ru/K0F0L1D7Y
https://m.edsoo.ru/P8T9H7C5H
https://m.edsoo.ru/H6P6H9M4I

CHUCTEMBI U CUCTEMBI-CIICACTBUS

94

CucreMa u COBOKYITHOCTb
ypaBHeHU. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBHUS

https://m.edsoo.ru/Z7S317Y 1U

95

OCHOBHBIE METO/BI PEIICHUS
CHCTEM U COBOKYITHOCTEMN
palMOHAJIBHBIX YPAaBHEHUM

https://m.edsoo.ru/M8J5B4S8H

96

OcHOBHBIE METO/BI PEILIEHUS
CUCTEM M COBOKYITHOCTEU
VUPPALMOHAIIBHBIX YPABHEHUI

https://m.edsoo.ru/C3H216D5T

97

OCHOBHBIC MCTOABI pCIICHUSA
CHCTEM U COBOKYHHOCTGI\/'I
IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/I0Y6W4K3C

98

OCHOBHBIE METO/IbI PEIICHNUS
CHCTEM U COBOKYITHOCTEMN
[IOKa3aTEJIbHBIX YPAaBHEHUM

https://m.edsoo.ru/S8SW7K8Z8N

99

OcHOBHBIE METO/BI PEILICHUS
CHCTEM U COBOKYITHOCTEMN
Jorapu(pMUUECKUX YpaBHEHUI

https://m.eds00.ru/O6C6S7T8K

100

OCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
Jorapu(MUUECKUX ypaBHEHUI

https://m.edsoo.ru/R3C9Z8U9E

101

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3a]1a4
U3 Pa3IUYHBIX 00JIaCTe! HAYKU U
pEaJIbHOM JKU3HH, UHTEPIPETALNS
IIOJIyYEHHBIX Pe3yIbTaTOB

https://m.edsoo.ru/D0J4MS5I5Z

102

IIpuMeHeHne CUCTEM K PELIEHUIO

https://m.edsoo.ru/D5S5L8Z6D



https://m.edsoo.ru/Z7S3I7Y1U
https://m.edsoo.ru/M8J5B4S8H
https://m.edsoo.ru/C3H2I6D5T
https://m.edsoo.ru/I0Y6W4K3C
https://m.edsoo.ru/S8W7K8Z8N
https://m.edsoo.ru/O6C6S7T8K
https://m.edsoo.ru/R3C9Z8U9E
https://m.edsoo.ru/D0J4M5J5Z
https://m.edsoo.ru/D5S5L8Z6D

MaTeMaTHYECKHX 3aja4 U 3a7a4
U3 pa3IMyYHbIX o0nacTell HayKu U
peaJIbHOM JKU3HU, UHTEPIIPETALINSA
MIOJIyYEHHBIX PE3yJIbTaTOB

103

[IprMeHeHre HEPaBEHCTB K
peIIeHUI0 MAaTeMaTHIECKUX 3a1a4
W 3a]71a4 U3 pa3INdHbIX o0JacTen
HayK{ U pealbHOU KU3HH,
MHTEPIpPETALMS TOJTyYeHHBIX
pe3yJIbTaToB

https://m.edsoo.ru/Q8BOESNI1L

104

KontponbHas pabota: "Cuctemsl
palMOHAIBHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHbIX U
Jorapu(MUYECKHX ypaBHEHUN"

https://m.edso00.ru/Z1V1S0C20Q

105

PanmoHaneHbIe ypaBHEHHUS C
napamerpamu

https://m.edsoo.ru/C5T4V77Z11

106

PanronanbHble HEpaBEeHCTBA C
napaMmeTpamu

https://m.edsoo.ru/P2N1T3U5V

107

PauyoHanbHbBIE CHCTEMBI C
rnapaMmeTpamMu

https://m.edsoo.ru/S3IH8J5K4D

108

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

https://m.edsoo.ru/K3J5SH6 X0V

109

HppaumoHanbHble CUCTEMBI C
napaMmeTpamu

https://m.edsoo.ru/TIW6L4X6H

110

Iloka3arenbHble ypaBHEHU,
HEPABEHCTBA C ITapaMeTpaMu

https://m.edso0.ru/J3T1U2T30

111

ITokazaTenbHbIE CHCTEMEI C
napameTpamu

https://m.edsoo.ru/K5S9FOM8O



https://m.edsoo.ru/Q8B0E8N1L
https://m.edsoo.ru/Z1V1S0C2Q
https://m.edsoo.ru/C5T4V7Z1I
https://m.edsoo.ru/P2N1T3U5V
https://m.edsoo.ru/S3H8J5K4D
https://m.edsoo.ru/K3J5H6X0V
https://m.edsoo.ru/T1W6L4X6H
https://m.edsoo.ru/J3T1U2T3O
https://m.edsoo.ru/K5S9F0M8O

112

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMu

https://m.edsoo.ru/LOY4V6T5B

113

JlorapupmMmuueckue CUCTEMBI ¢
napameTpamMu

https://m.edsoo.ru/Z7F2J8COM

114

TpuronomeTrpuyeckue ypaBHEHHUS
C mapaMeTpamu

https://m.edsoo.ru/NOIOD1P2U

115

Tpuronomerpuueckue
HEpaBEHCTBA C apaMeTpamMu

https://m.edsoo.ru/A7TK7E0B6J

116

TpuronoMmeTpuyeckue CUCTEMBI C
napaMmeTpamu

https://m.edsoo.ru/J4K4X703C

117

118

IlocTpoenue u ucciaenoBanue
MaTEMaTUYECKUX MOJENEN
pEaJIBHBIX CUTYalUi C TIOMOILBIO
YpPaBHEHUH ¢ TapaMeTpamMmu

[TocTpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN
peabHBIX CUTYAIMil C TOMOLIbIO
CHCTEM yPaBHEHUH C
napaMmeTpamu

https://m.edsoo.ru/O4M3H3Q6D

https://m.edsoo.ru/D6G2V3IWS5SH

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTHUYECKUX MOJENeH
peaIbHBIX CUTYalUN C TTOMOIIIBIO
CHUCTEM ypaBHEHUH C
napameTpamu

https://m.eds00.ru/BRC6W7GIT

120

Kontponbnas pabota: "3anaqu ¢
napameTpamu"

https://m.edsoo.ru/A4D3F8S9T

121

[ToBTOpeHue, o600IIEHNE,
CUCTEMAaTH3aIUs 3HAHUHN:

https://m.edsoo.ru/VI1IA1A2MSF



https://m.edsoo.ru/L0Y4V6T5B
https://m.edsoo.ru/Z7F2J8C9M
https://m.edsoo.ru/N0I0D1P2U
https://m.edsoo.ru/A7K7E0B6J
https://m.edsoo.ru/J4K4X7O3C
https://m.edsoo.ru/O4M3H3Q6D
https://m.edsoo.ru/D6G2V3W5H
https://m.edsoo.ru/B8C6W7G9T
https://m.edsoo.ru/A4D3F8S9T
https://m.edsoo.ru/V1A1A2M5F

"VpaBHenus"

122

[ToBTOpenwue, 060061IeHNE,
CHUCTEMAaTH3aIUs 3HAHHIA:
"YpaBuenus"

https://m.edsoo.ru/C3LI9S7X8K

123

[ToBTOpeHme, 0600IIEHNE,
cUCTeMAaTH3aIys 3HaHUH:
"VpaBuenus. CucteMbl
ypaBHEHMI"

https://m.eds00.ru/O4R8T8V1Z

124

[ToBTOpEeHME, 0000IIEHNE,
CUCTEMAaTH3aIUs 3HAHUHN:
"HepaBencTsa"

https://m.edsoo.ru/L1ESP1A6T

125

126

[ToBTOpenue, 06061IeHNE,
CHCTEMATH3AIMs 3HAHHI:
"HepaBencrna"

[ToBTOpenue, o600IIEHNE,
cCUCTEeMaTH3allMs 3HAHUI:
"Hepasencrna"

https://m.edsoo.ru/D3N7G5F30Q

https://m.edsoo.ru/C6X2P0X9N

127

[ToBTOpeHme, 0600IEH e,
CUCTEMaTH3aIUs 3HAHUN:

"[IponsBoaHas u €€ npuMeHeHue'

https://m.edsoo.ru/I4W0G7K4T

128

[ToBTOpenue, 06061IeHNE,
CUCTEMaTHU3aLMs 3HAHUN:
"IIpousBoHas ¥ €€ TPUMEHEHUE

n

https://m.eds00.ru/J8X0VITS5P

129

[ToBTOpenue, 0600MIICHNE,
cUcTeMaTHU3alus 3HaAHWIL:

"IIpousBoaHas u e€ mpuMeHeHue'

https://m.edsoo.ru/ W7M6B6K1G

130

[ToBTOpeHue, o600IIEHNE,
CUCTEMAaTH3aIUs 3HAHUHN:

https://m.edsoo.ru/B4H6U7V4R



https://m.edsoo.ru/C3L9S7X8K
https://m.edsoo.ru/O4R8T8V1Z
https://m.edsoo.ru/L1E5P1A6T
https://m.edsoo.ru/D3N7G5F3Q
https://m.edsoo.ru/C6X2P0X9N
https://m.edsoo.ru/I4W0G7K4T
https://m.edsoo.ru/J8X0V1T5P
https://m.edsoo.ru/W7M6B6K1G
https://m.edsoo.ru/B4H6U7V4R

"NHTterpan u ero npuMeHeHue"

[ToBTOpeHnue, 0600IICHHE,

131 cucTeMaTH3aIys 3HaHUMH: 1 https://m.edsoo.ru/L7ZIN4ATT
"®yHkuun"
[ToBTOpeHme, 0600IIEHNE,
132 CHCTEMaTH3aLMs 3HAHUM: 1 https://m.edsoo.ru/Z8K1P1H60
"Oyukuun"
[ToBTOpEHME, 0000IIEHNE,
133 CUCTEMAaTHU3ALMS 3HAHUMN: 1 https://m.edsoo.ru/D5X7D4S6U
"Oyukuun"
134 Wrorosas koHTpOJbHASA paboTa 1 1 https://m.edsoo.ru/H4K 1BSU2S
135 HToroBast KOHTpOJIbHas paboTa 1 1 https://m.edsoo.ru/L2RIY1Q0C
136 giigﬁ:ii;;iofizi;e’ 1 https://m.edsoo.ru/R6ASL3A6R
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://m.edsoo.ru/L7Z9N4A7I
https://m.edsoo.ru/Z8K1P1H6O
https://m.edsoo.ru/D5X7D4S6U
https://m.edsoo.ru/H4K1B5U2S
https://m.edsoo.ru/L2R9Y1Q0C
https://m.edsoo.ru/R6A8L3A6R




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOTI'PAMMBbBI

10 KJIACC

Kon
NpoBePsSIeMOTr0
pe3yJbTara

1

HpOBepﬂeMble NMpeaAMETHLBIC PE3YJIbTAThHI 0CBOCHUSA OCHOBHOI
06pa3OBaTean0ﬁ NnporpamMmmasl CpeaHETO0 061]161"0 OﬁpaSOBQHI/IH

Yucna ¥ BEIUUCIIEHUS

1.1

OHepI/IpOBaTB NOHATHUAMU: PAUOHAIIBHOC U JEHCTBUTEIHLHOE qucCio,
OOBIKHOBEHHAs U JACCATHYHAsA ,I[p06b, IMPOLICHTHI

1.2

BoinonusaTe  apudmMernyeckue — onepauud € palMOHAIBHBIMU U
JEACTBUTEIILHBIMU YU CIIAMU

1.3

BreinonHsTh HpI/I6J'II/DKéHHLI€ BBIYHUCIICHUS, HCTIOJIB3YS IIpaBUJia OKPYTJICHUA,
ACJIaThb IPUKHUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHUMN

1.4

OnepupoBaTh MOHATUSAMM: CTENEHb C LEIbIM IIOKA3aTEJIEM, CTaHIapTHas
¢dopma 3amucH JEHCTBUTENBHOIO YHCIA, KOPEHb HATypajbHOH CTENeHH;
UCIIOJIb30BaTh MOJIXOASNIYI0 (OpMY 3alHCH JEUCTBUTEIBHBIX YHUCEN JUIA
peLICHUs IPAKTUYECKUX 3aJa4 U IPEACTaBICHUS JaHHbIX

1.5

OmnepupoBath MOHATUSMH: CHHYC, KOCHHYC M TAaHTE€HC IPOU3BOJIIBHOTO YTJIa,
UCIIONB30BaTh  3alHCh  INPOM3BOJBHOTO  yIryla  4epe3  oOpaTHbIE
TPUTOHOMETpUYECKHE (DYHKIHH

ypaBHeHI/IH 1 HCpaBCHCTBA

2.1

OrnepupoBaTh TOHATHSMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJIOE,
palroHaIbHOE, UppALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE

2.2

BoimonHATe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUUYECKHE YPAaBHEHHS

23

BoinonHsATe npeoOpa3oBaHUs LENbIX, PAllMOHAIBHBIX U HPPaLMOHAIBHBIX
BBIDAKEHUII M pELIaTh OCHOBHBIE THUIMBI LEJIbIX, PAaLUOHAIBHBIX U
VPpalOHAJIbHBIX YPABHEHUN U HEPABEHCTB

24

[IpumeHATh ypaBHEHHSI WU HEPABEHCTBA [JIA PEIICHUS MaTEeMaTHYEeCKUX
3a/1a4 W 3a/1a4 U3 Pa3InIHBIX 00JIaCTeH HAYKU U peaTbHOM KU3HU

2.5

MonenupoBaTh peanbHbIe CUTyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIPAKEHUSI, YPABHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3a/JauyM, MCCIEI0BATh
MOCTPOEHHBIE MOJIEIIN C HCTIOJIb30BAHUEM afapara aiareopsl

OyHKIMH U TpaQuKH

3.1

OmnepupoBaTh MOHATUSAMH: (QYHKIHS, CIIOCOOBI 3aMaHus (yHKIHH, 00JIaCTh
ONpeNieIeHus W MHOXKECTBO 3HaueHMd (yHKuM, rpaduk QyHKUIUH,




B3aUMHO 0OpaTHbIE QYHKIIUU

OnepupoBaTh MOHATHAMHU: YETHOCTh M HEUETHOCTh (PYHKLUUH, HYIH

32 (YHKIMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonws3oBath rpaduku GyHKIUN 1T pelIeHUsT ypaBHEHUN
3.4 Ctpouts 1 yuTaTh rpaduKu JMHEHHOW QYHKIUH, KBaApaTHUHON (QyHKIUH,
CTENEHHON (YHKIMH C LEIbIM II0Ka3aTeIeM
Hcnonp3oBate rpaduku (yHKIMA A8 HMCCIEIOBAHUS IPOLIECCOB U
3.5 3aBUCHUMOCTEH MpHU PEIICHWU 337ad M3 JIPYruX Y4YeOHBIX NPEIMETOB U
peanbHOM JKU3HH, BbIpaXkaTh (OpMyIaMu 3aBUCUMOCTH MEXKIY BEIUYUHAMU
4 Hauana maTemaTuyeckoro aHaausa
41 OnepupoBaTh MHOHATHUSAMH: IOCIEA0BATEIBHOCTh, apupMeTHUECKass MU
' reomMeTpuuecKas Iporpeccumn
49 OnepupoBaTh MNOHATUSAMU: OECKOHEUHO YObIBaroIlasi TeOMETpUYecKas
' nporpeccusi, cyMmma 0€CKOHEYHO yObIBAIONIEH reOMeTPUIECKOM MPOTPECCHH
4.3 3agaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCO0AMHU
44 Hcnonb3oBath CBOMCTBAa MOCJIEAOBATEIBHOCTEM M MPOTPECCUd IS
) pelIeHns pealibHbIX 3a]a4 MPUKIIAJHOTO XapaKkTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSIMU: MHO>KECTBO, ONIEpallMy HaJ MHOKECTBAMU
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar i ONHCaHUsA
5.2 peanbHbIX IPOLECCOB U SIBICHUMN, NPU PEILIEHUH 3a4a4 U3 IPYrHX y4eOHbIX
IpeIMETOB
53 OnepupoBaTb  NOHATHAMH:  ONpPEACIEHUE,  TEOPEMA,  CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NMPoBePsAEMOro .
o0pa3oBaTeJbHON NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHusA
pe3yJbTarta
1 Yucna v BBIYMCICHUS
OnepupoBaTh NOHATHUAMU: HATypaJbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
1.1 NPU3HAKU JEIUMOCTH LEJbIX YHUCEN, pa3JIOKEHUE YKCIIa Ha IPOCThIE
MHOXKUTEJH [T peleHus 3a1a4
1.2 OrnepupoBarh MOHATUEM: CTEIEHb C PAllMOHATBHBIM ITOKAa3aTEIEM
13 OnepupoBaTh MOHATHAMU: JorapudM YHUCIa, JECATUYHbIE M HATypajbHbIE
' norapumMbl
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 [IpumeHsTH CBOMCTBA CTENEHM [UIg TPeoOpa3oBaHHs  BBIPAKCHUH,




OINCpUPOBATE IMOHATHUAMHU: TIIOKA3aTCIIBHOC YPAaBHCHUC H HCPABCHCTBO,
peiraTb OCHOBHBIC THIIBI ITOKA3aTCJIbHBIX ypaBHCHI/Iﬁ N HCPABCHCTB

2.2

BoimonHATe TpeoOpa3oBaHusl BBIPAKEHHM, COJEpXKAIUX JIOTapU(MBbI;
ONIEpUPOBATH MOHATUSAMU: JIOrapU(PMUUYECKOE ypaBHEHHE M HEPaBEHCTBO;
pemaTb OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPAaBHEHUIN 1 HEPABEHCTB

23

Haxonuts pemieHust MpocTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBath MOHITUSAMHU: CUCTEMa JIMHCHHBIX YpaBHCHHUU U €€ peIlcHHC,
UCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH ISl PEIICHUS IPAKTUYCCKUX
3a1a4

2.5

Haxonuth pemenus npocTeiumx CUCTEM U COBOKYITHOCTEW palMOHaJIbHBIX
YpPaBHEHUH U HEPABEHCTB

2.6

MO,Z[GJII/IpOBaTB pCaJIbHBIC CUTyallUd Ha A3BbIKC anre6pbl, COCTaBJIATH
BBIpaXXCHUA, YpaBHCHHsA, HCPABCHCTBA WM CHUCTEMBI IIO YCJIIOBUIO 3aJayi,
HCCIICA0BAaTh NOCTPOCHHBIC MOJCIN C UCIIOJIb30BAHHUEM aIlrapara anre6pLI

OyHKIMH U TpaduKu

3.1

OmnepupoBaTh TMOHATUSMH: TEPHOAWYECKas (QYHKIHSA, IMPOMEKYTKH
MOHOTOHHOCTH (DyHKIMH, TOYKM SKCTpeMyMma (yHKIMH, HauOousblIee |
HaWMCEHbIIee 3HaYCHHUS (QYHKIUM Ha MPOMEXYTKE; HCIIONb30BaTh MX IS
uccienoBaHus QyHKIMH, 331aHHON TpaduKoM

3.2

OnepupoBaTh HNOHATHAMU: TpadUKU MMOKa3aTEIbHOMH, JOrapupMUUECKON U
TPUTOHOMETPUYECKUX (YHKLUUMH; H300pakaTb HX Ha KOOPAMHATHON
IJIOCKOCTH M UCIIOJIB30BATH IS PEIICHUs] yPaBHEHUH 1 HEPABEHCTB

33

N300paxkaTh Ha KOOPAMHATHON MIJIOCKOCTU IpapUKH JIMHEHHBIX YpaBHEHUI
Y MCIOJIb30BaTh UX JJIS PELLIEHUS] CUCTEMBbI IMHENHBIX YPAaBHEHUN

3.4

Ucnonb3oBate rpaduku (QyHKUMHA Ui HUCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEHN U3 IPYTruX y4eOHBIX JUCLUILUIMH

Hauana maTemMaTnueckoro aHainsa

4.1

OnepupoBath MOHATUSAMU: HETIpepbIBHASL (QYHKIINS, TPOU3BOAHAS (PYHKIUH,
UCIIOJIb30BaTh T'€OMETPUUECKUN M (PU3MYECKUHA CMBICT MPOU3BOJHOW IS
peleHus 3aua4y

4.2

Haxomute  mpoW3BOAHBIE  DJIEMEHTApHBIX  (DYHKIMHA,  BBIYHCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (DYyHKIIMN

4.3

Hcnonp30BaTh  NPOM3BOAHYIO  JUIS  MCCIEAOBaHUS  (QYyHKIMM  Ha
MOHOTOHHOCTb M A3KCTPEMYMBI, NPHUMEHSTh PEe3yJIbTaThl HCCIEAOBAHUSI K
HOCTPOCHHIO IPaUKOB

4.4

Hcnonws3oBaTh NPOU3BOAHYIO JIA HAXOXIACHUSA HAWITYYLICTO PCIICHUA B
IIPUKIIAAHBIX, B TOM YHUCJIC COLIUAJIbHO-OKOHOMHWYCCKHUX, 3a/[adax

4.5

OnepupoBaTh MNOHATHSAMHU: TepBooOpa3Hass U MHTErpaj; IOHUMAaTh
TeOMETPUIECKUN M (PU3HMUECKUI CMBICT HHTETpajia

4.6

Haxoauthk mepBooOpa3Hbie 3JIE€MEHTAPHBIX (DYHKIIHA, BEIYUCISATH HHTETPAI
no popmyne HetoTona — Jleitbnuia




4.7

Pemars OPUKIAAHBIC 3aJla4i, B TOM YHCJIC COHUAJIBbHO-D3KOHOMHUYCCKOTO U
(bu3H9IecKoro xapakrepa, CpeJICTBAMU MaTEMaTHYECKOTO aHAIIN3a




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

Kox
1 Uucna u BBIYUCIECHUS
Pammonaneuple  uncina.  OOBIKHOBEHHBIE M JECATHYHBIE JIPOOHM, MPOIECHTHI,
11 OeCcKOHEeUHbIe NEPUOINYECcKHe Ipodu. ApudmMeTnueckre onepaunu ¢ paloHaIbHBIMU
' YrclIaMu, TPeoOpa30BaHusl YUCIOBBIX BbipakeHUl. [IpuMenenue qpobeii u mporeHToB
JUUISL pELICHMs IPUKJIIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciel 3HaHUW U peaIbHOM KU3HU
JeiicTBuTenpHble yncia. PalinoHanbHble U HppallMOHANIbHBIE YUCHa. ApupMeTHUECKre
1.2 | omepauuu ¢ ACHCTBUTENBHBIMH 4YHUCIaMd. [IpuOMMKEHHBIE BBIYUCIICHUS, IpaBUIIA
OKpYTJIEHUs, TPUKUKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crernens ¢ nensiM nokaszarenem. CtannaprHas Gpopma 3anucu JeHCTBUTEILHOTO YUCIA.
1.3 Hcnonp3oBanue noaxoasmied (GopMbl 3aIUCH JIEUCTBUTENBHBIX YHCEN AJI PELeHUs
IIPAKTUYECKUX 3aJa4 U IPECTaBICHUS JaHHbBIX
14 ApudmeTnuecknii KOpeHb HATypaldbHON cTeneHu. JIeHCTBUS C apupMeTHUEeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
ApKTaHT€HC YHCIIOBOIO apryMeHTa
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 ToxnmecTBa ¥ TOXKIECTBEHHBIC MPEOOpa30BaHUS
’9 [TpeoOpazoBaHne TPUTOHOMETPUIECKUX BhIpaXeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
’ (bopMyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellleHHE HepaBeHCTBAa. Meron
’ UHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB
2.5 Pewienne nppanuoOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Penienue TpuroHOMETpUYECKUX YpaBHEHUIN
57 IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PEILICHUI0 MaTEMaTUYECKUX 3a/1a4 U 33]1a4 U3
' pa3IMyYHbIX 00JacTe HAyKU U peanbHOM KU3HU
3 OyHKIMU U TpaduKu
31 Oyukius, crmocoosl 3amanHus (pyHkmuu. ['padux ¢ynknmu. Bzammuo oOpaTHBIE
' GyHKIUHR
39 OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH QyHkuumu. Hymm ¢yHkomm.
’ [TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YUETHBIC U HEUETHBIC (DYHKIUN
3.3 CrenenHas (yHKIHS C HaTYpaJIbHBIM W IIENIBIM TTOKa3aTeneMm. E€ cBolicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHS 1-0¥ CTETICHU

34

Tpuronomerpudeckas OKPY)XHOCTb, OIpPEICICHHE TPUTOHOMETPHUYSCKUX (YHKIUN
YHCJIOBOTO apryMeHTa

Hauama MaTemMaTH4ecKoro aHajmn3a

4.1

ITocnenoBaTeILHOCTH, CIOCOOBLI 3aJaHHMS  IOCICAOBATCIBHOCTEH. MOHOTOHHBIE
MOCIEI0BATEIBHOCTH

4.2

Apudmernueckass M reoMeTpuueckas Iporpeccu. beckoHeuHO —yObIBaromas
reomerpuueckass mnporpeccus. Cymma OECKOHEYHO YOBIBAaIOLIEH TIeoMeTpudyecKoi
nporpeccun. dopmyrna CIOXKHBIX HpoLEeHTOB. lcmonb3oBaHuWe mporpeccuu ams
pEIIEeHUs pealibHBIX 3a]]a4 IPUKIAJHOTO XapaKTepa

MHuoecTBa 1 J1oruKa

5.1

MHo)kecTBO, omepalud HaJl MHoxecTBaMu. Jlmarpammbl Oiisiepa — BeHHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara Ui ONHCAHHUA PealibHbIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 IPYTUX yYeOHBIX MPEIMETOB

52

Onpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO

11 KVIACC

Kon
1

HpOBepﬂeMbIﬁ IJEMEHT COACPKRAHUS

Yucaa ¥ BEIYMCICHUS

1.1

HaTypaJ'IBHBIC H OCIbIC YMCJIa. HpI/I3HaKI/I JCIIUMOCTH HCJBIX YHUCCII

1.2

Crenens ¢ pallMOHAIBHBIM MOKa3ateaeM. CBOWCTBA CTETICHU

1.3

Jlorapugm uucna. JlecsiTuyHble U HATYpaIbHbIE JOrapUpMBbI

2

YPaBHeHI/Iﬂ 1 HCPAaBCHCTBA

2.1

[IpeoGpa3oBaHue BbIpaKEHUH, COIepKAILUX JOrapUPMbI

2.2

[IpeoOpa3oBanne BeIpaKEHHIA, COACPIKAIUX CTENICHH C PAIlMOHAIBHBIM TIOKa3aTeleM

23

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24

IloxazaTennHBIE YPaBHCHUS U HCPABCHCTBA

2.5

Jlorapudgmuueckue ypaBHEHUs U HEPABEHCTBA

2.6

CucreMbl TUHENHBIX YpaBHEHUN. PelieHne npukiaaHbIX 3a1a4 ¢ IOMOILBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

2.7

CucTteMbl ¥ COBOKYITHOCTH PAallMOHANBHBIX YPaBHEHUN U HEPABEHCTB

2.8

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPAaBEHCTB K PELICHUIO MaTEMATHYECKUX 3a]a4
W 33/1a4 U3 pa3IMYHbIX 00J1aCTel HAYKH U peaNbHOM KU3HH

OyHKIMU U TpaduKu

3.1

Oyukuusa. [lepuonmueckue ¢GyHkuun. IIpoMexxyTKHn MOHOTOHHOCTH (DYHKITUH.
MakcuMymMbl U MUHUMYMbI QyHkiuu. HawuGomnbiiee M HauMmeHbllee 3HAYEHUE
(GYHKIMU Ha IPOMEXYTKE

3.2

Tpuronometpuyeckue GyHKIUHN, UX CBOWCTBA U rpaduKu




33 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOWCTBA U TpaduKu
34 Hcnonb3oBanue rpadukoB GyHKIUN A7 peIIeHUs] YPaBHEHUH U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpagukoB GyHKIMHA U1 MCCIEI0BaHUS MTPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HHUKAIOT IpPHU pEIIEHUWH 3a7ady M3 APYruX Yy4eOHbIX NpPEeAMETOB U
peaTbHOM KU3HU
4 Hayana maTematuueckoro aHanuza
4.1 HenpepoiBable pyHKIUN. MeTOa HHTEPBAJIOB JAJIs PEIICHUs] HEPaBEeHCTB
4.2 [TpousBoanas pyukiuu. ['eomeTprudeckuii U GU3NUECKUI CMBICT TPOU3BOTHOM
43 [Ipou3BonHbIe 31€MEHTapHBIX (QYHKIUH. DOpMynbl HaXOXKIEHUS TPOU3BOIHOMN
' CYMMBI, TIPOU3BEICHUS M YaCTHOTO (DYyHKIUH
[IpuMeHeHre NTPOM3BOJHOW K HCCIEAOBaHUIO (YHKIMI Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxkeHrne HauOONIbLIer0 W HaMMEHBIIEro 3HadeHHs (QyHKIMM Ha
OTpe3Ke
[IpumeHeHre TPOU3BOJHON Il HAXOXKACHNUS HAWITYUILEro PEelIeHUs] B NPUKIATHBIX
4.5 3ajavax, JUIs ONpEJeNeHHs CKOpPOCTH Tpoliecca, 3aJaHHOro (GopMmysol WM
rpadukoM
4.6 [TepBooOpaznas. Tabnuia mepBooOpa3HBIX
47 WuTterpan, ero reoMeTpuyeckiii 1 GU3NUYeCKUil CMBICI. BrrurcieHne nHTerpaia mno

¢dbopmyne Hetotona — JleitOnura




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEITHET'O OBLHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHHS
NMPoBEPSIEMOro | OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 0011ero
TpedoOBaHMS oOpa3oBaHus

Bnamenne Meromamm 10Ka3aTeNbCTB, aNTOPUTMAMH DPEIICHHS 337ad;
yMeHHe (GOpMyJIHpPOBAaTh U ONEPUPOBATh TOHATUSAMU: OMNpENEICHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, IPHU3HAK, JOKAa3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (OPMYJINPOBATH
oOpaTHO€ M NPOTUBOIOJIOXKHOE YTBEP)KJIECHHE, NMPUBOAUTH NPUMEPHl U
KOHTPIIPUMCPBI, HCIIOJIB30BATh MCTO/J MaTeMaTU4ECKOU HWHAYKIIUH,
MMPOBOAUTL JOKA3aTCIbHBIC PACCYIKICHHUA IIPHU PCHICHUHA 3a1a4, OLICHUBATH
1 JIOTUYECKYIO  IIPaBUJIBHOCTb  PACCY’KJIEHUN; YMEHHE OIEPUPOBATH
MOHSITUSIMHA: MHOKECTBO, TTOJMHOKECTBO, OMEpaIui HaJ MHO>KECTBAMU;
YMEHHE  HCIOJb30BaTh  TCOPCTUKO-MHOXKCCTBCHHBIM  ammapar  Juis
OIMCaHMS PEATBHBIX MPOIIECCOB U SBJICHUI U MPHU PEIICHUM 33]a4, B TOM
YHCIIe U3 IPYTHX YYEOHBIX MPEJIMETOB; YMEHUE ONEPUPOBATH MOHITHIMU:
rpad, CBsI3HBIN Tpad, 1epeBo, MUK, rpad Ha TNIOCKOCTH; YMEHHE 3a/1aBaTh
1 ONUCHIBATH T'padbl pa3IMUYHBIMU CIIOCOOAMHM; MUCIIOJIB30BaTh Tpadbl Mpu

pelieHuu 3a1a4

YMeHHe omnepupoBaTh MOHATHUSMH: HATypajJbHOE YHCIO, LEI0€ YHCIIO,
CTETICHB C IIEJIBIM TTOKa3aTeJieM, KOPEeHb HATypajJbHOU CTEIICHH, CTETICHB C
pallMOHAJIBHBIM II0KAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIeM,
norapn(bM qucia, CHUHYC, KOCHUHYC W TaHI'CHC IPOU3BOJILHOI'O 4YHCIJIA,
OCTAaTOK IO MOAYJIIO, pallMOHAJIBbHOC YUCIIO, HUpPpAllMOHAJIBHOC 4YHCIIO,
MHOKECTBA HATypajbHBIX, IENbIX, pPALUOHAIBHBIX, JACHCTBUTEIHHBIX
2 qrcell; YMEHUE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 001Nt
JICJIUTENIb W HAWMEHbIIee o0Ilee KpaTHOe, ajiropuT™M EBkimaa mpu
peIlICHUH 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMH TO3MIIMOHHBIMU CHCTEMaMHU
CUHMCJICHUS; YMEHHUE BBITIOJTHATH BEIYUCIICHHE 3HAUYCHHI U TIpeoOpa3oBaHuUs
BBIPOKEHHUN CO CTENEHsSMH M JjorapudmamMu, npeodpa3oBaHus IPOOHO-
pallMOHANIBHBIX ~ BBIPAKEHHH;, yMEHHE  ONEPHUPOBATH  MOHATHIMU:

noCJICa0BAaTCIIbHOCTD, apI/I(i)MeTI/I‘IeCKa}[ nmporpeccus, TreoMEeTpruICCKas




mporpeccusi, OECKOHEYHO YOBIBalOmias TeOMETpHUYecKasi MPOTPECcCusi;
YMEHHE 3a7aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHE ONEPUPOBATH MOHSTHIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amucu  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anredpamueckas); yMeTbh
MPOU3BOIUTH apuMeTHUecKue JEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH IPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMU:  MaTpuua 2x2 u  3%3, onpeneiauresib  MaTpPHUIIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPEACIIUTEIIA

YMeHHne omnepupoBaTh MNOHATHSAMU: palUMOHAIbHBIC, HpPpalMOHAIbHbBIC,
MoKa3aTejbHble, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHMsT M HEpPAaBEHCTBA, HX CHUCTEMbl, YMEHUE OIEepUpOBAThH
MOHSTUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YypaBHEHHUE,
HEpPAaBEHCTBO, CUCTEMA YypPAaBHEHHWH U HEPABEHCTB, PABHOCUJIBHOCTh
yYpaBHEHMH, HEpPAaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHMUS,
HEpPABEHCTBA U CHUCTEMbl C IIOMOULIbIO pA3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHMsI, HEpPABEHCTBA M CHCTEMBl C IapaMETPOM; IPUMEHSITH
YPaBHEHHMsI, HEPABEHCTBA, UX CUCTEMBI ISl PEIICHUS MaTeMaTUYECKUX

3ala4 U 3a1a4 U3 pa3JINYHbIX obOmacTei HAaYKHU U pCaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh HOHATHAMM: (YHKIMS, 4YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (PYHKIMM, OTrPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (PYHKIIMH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha IPOMEXYTKE, HENpepbiBHAs (YHKIIMS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas U BTOpas NMPOU3BOAHAA (DYHKLUM, F€OMETPUUYECKUN U
¢u3nyeckuil CMBICI MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIETEHHbII
MHTETpall; YMEHHE HaxXOJuUThb ACUMNTOTHl rpaguka (QyHKIHUU; yMEHUE
BBIUMCJISATh  [POU3BOJHBIE  CYMMBI, TMPOM3BEIEHUS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HAaXOAWUTh ypaBHEHHE KacaTeldbHOH K rpaduky
(GyHKIMU; yMEHHE HaXOIWUTh IPOU3BOJIHBIC 3JIEMEHTApHBIX (YHKIHI;
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO JUIS HCCIEAOBAaHUS (DYHKIHIA,
HaXOJWUTh HauOONbIINE W HAaUMEHbIIME 3HA4YeHUS (YHKIMHA; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHalu3a; MNPUMEHATh IPOU3BOAHYIO JJI HAXOXKICHHUS HAWIy4dlIero
peleHusi B MPUKIAAHBIX, B TOM 4YHCJIE COLMATbHO-PKOHOMUYECKHX H

(U3UYECKUX 3a/1avax; HaXOIUTh TUIOMIAAA U 00BEMBI (PUTYP C MTOMOIIBIO




HHTCrpajia; MpUBOAUTE HNPHUMEPBI MATCMATHUYCCKOroO MOACIIMPOBAHUA C

OMOIIIBI0 T PEpeHIINATHHBIX YPABHCHHIMA

YMeHue onepupoBath MOHATUAMU: TpaduK QyHKUIUH, oOpaTHas QyHKIWMS,
KOMMO3uIus (pyHKIMA, JTuHeWHas QyHKUWs, KBaapaTudHas (QYHKLUS,
panMoHanbHast (YHKLUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢byHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIMHU, TOKa3aTeslbHas U
norapupmuueckass (YHKIHUH; YMEHHE CTPOUTh TpaduKd M3YUEHHBIX
byHKIUE,  BBIIONHATH,  HpeoOpasoBaHust  TrpadukoB  (QYyHKIUH,
UCTIONIB30BaTh I'paUKH Ui M3YYEHUs MPOIECCOB M 3aBUCHUMOCTEH, NpHU
peUIeHNH 3a7ad U3 JPYrux ydeOHBIX NMPEIMETOB M 33had U3 peajbHOU
KU3HU; BBIpAXaTh (OPMYyJIaMH 3aBHCUMOCTH MEXIY BEJINYNHAMU;
WCIIOJIh30BaTh CBOWMCTBA M rpaduku (yHKIUN IS PEIICHHs] YPaBHCHHH,
HEpaBEHCTB M 3a/a4 C IapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUHN YPaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a7aud pPa3HbBIX TUIOB (B TOM 4HCIE Ha
NPOILCHTHI, JOJIM M YacTH, HA JABIKEHHE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33Ja4l M3 00JacTH yNpaBlICHUs JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAXKEHMS, YpPAaBHEHHs, HEPABEHCTBA M HX
CHUCTEMBI IO YCJOBHMIO 33Jaud, HCCIIEJOBATH IIOJIy4YEHHOE pEIIECHUE U
OLIEHMBATh MPABIONON0OHOCTh pPE3YyJIbTAaTOB; YMEHHUE MOJCIUPOBATH
peaJIbHbIE CUTyallud Ha A3BIKE MAaTEMAaTHKH; COCTABJIATH BBIPAKCHUS,
YPaBHEHHMs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4y, UCCIEN0BATh
IIOCTPOCHHbIE  MOJIEIM C  HUCIHOJb30BAaHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpellHee apu(pMEeTHUecKoe, MeaHaHa,
HauOoJblllee U HaUMEHbBIIEEe 3HAUEHUS, pa3Max, JUCIEepPCHUsi, CTAaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
uHpOpPMaIKIO, IPEJCTABICHHYIO B TaOJMIIaX, HAa AUarpaMMmax, rpadukax,
OTpa’kaoIllyl0 CBOWCTBA pEalIbHbIX IPOLECCOB U SIBJIECHUH; MPEACTABIATh
MHpOpPMALMIO C TOMOLIbI0 TAaOJWI] M JAMarpaMM; HCCIEIOBaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuUecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapuecKu UCCIeI0BaTh COBMECTHBIC

Ha6JIIOI[CHI/I$[ C IIOMOIIBIO JHUAr'paMM paCcCCUBAaHUA U JIMHEMHOM perpeccuun

YMenue onepupoBaTh TMOHSATHUSAMU: CIyYalHBIA ONBIT U CIydailHOE

cOOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMEHHUE BBIUUCISATH




BEPOATHOCTh C HCIOJB30BaHUEM TIpadUuecKUX METOJO0B; NPUMEHSITh
(bopMyIBl CIOKEHUST W YMHOXEHHUS BEpOSTHOCTEH, (opMyiry TOITHOM
BEpOATHOCTH, GopMmyny bepHyminu, komOuHaTOpHbIE (AKTBI U (OPMYJIBI;
OLICHHMBAaTh BEPOSITHOCTU peEalbHbIX COOBITUH; YMEHHME OIEPUPOBATH
MNOHSATUSIMM:  CIy4yaillHasi BEJIMYMHA, pACIpPElEICHUE BEPOSTHOCTEH,
MaTEMaTHYECKOE OXHUJAHWE, JUCIEPCHS U CTaHJAPTHOE OTKJIOHEHUE
CllyuallHOM  BENUYMHBI, (DYHKUMU pacnpeieiieHus U  IJIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTEIbHOIO0 U HOPMAJIBHOTO pacHpeleIeHU; yMEHHE
UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeiesieHUi A pelleHus 3aaad;
3HAaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHE TNPUBOIUTH IPUMEPHl MPOSABICHHUS 3aKOHA
OONBLIMX 4YHMCET B INPUPOIHBIX M OOLIECTBEHHBIX SBICHUAX; yMEHHE
OIEpPUPOBATh MOHATUSMH: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHHUH,
YHUCJIO  TepecTaHOBOK;, OuHOM  HploTOHa; yMeHHME  NPUMEHSTh
KOMOMHATOpHBIE (DAaKThl U PacCy>KACHHS JJis pelIeHHs 33/ay; OLEHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJEIH H

MHTEPIPETUPOBATH MTOJIYYEHHBIA PE3yIbTaT

YMeHue omnepupoBaTh TOHATHUSMHU: TOYKA, TMpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, Jy4, BETUYHUHA YT, MJIOCKUHA YroJl, ABYTpaHHbBIN
yroJI, TPEXTPAaHHBIA YToJl, CKPEIUBAIOILIMECS MPSIMbIe, TapalieIbHOCTh U
MEPIEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrol MEXIy MPSMBIMU,
Yroa MeXAy MpsIMOH U TUIOCKOCTBIO, YTOJ MEXAYy IUIOCKOCTSIMH,
paccTossHWE OT TOYKH JO IUIOCKOCTH, PACCTOSIHME MEXIY MPSIMBIMU,
paccTosiHUE MEXAY IUIOCKOCTSMM; YMEHHE HCIIOJIb30BaTh MPHU PEIICHUU
3a/a4 U3y4yeHHbIe (PAKTHl U TEOPEMBI MJIAHUMETPUU; YMEHHUE OLICHUBATH
pa3Mepsl OOBEKTOB OKpPYXKAIOIIEr0 MHUpa; CTPOUTh MaTeMaTHYecKue
MOJICTH C TIOMOIIbI0 TEOMETPUYCCKUX TOHATHH ¥ BEIWYHH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3aa4n
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAb (QUIYphl, 00BEM (QHUTYpHI,
MHOTOT'PaHHUK, IMPAaBHJIbHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, napamjenenune], Opu3Ma, OHpamMuiaa, (urypa U TOBEPXHOCTh
BpallleHus, LWIMHApP, KOHYC, wap, cdepa, miomans chepsl, MUIOMmAIb
MOBEPXHOCTU THPAMUJBI, TPU3MBI, KOHYyca, LWIMHIApA, O0BEM KyoOa,
IPSMOYTOJIBHOTO MMapaiieienuinea, NHPaMUAbl, HPU3MBbI, LHWIMHIAPA,
KOHyCa, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHHs KOHyCa W LWIMHJpA,

nmapaji€JbHbIC OCH HJIKM OCHOBAaHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacamomasica cdeppl, HWIMHIpPA, KOHyCa; YMEHHE CTPOUTbh CEueHUe
MHOTOTpaHHHMKa, M300pa’kaTh MHOIOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C ITOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHATH CBOHCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTEIBHO
(bopMyIHpOBaTH ONpEENICHHUS N3y9aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH MWIIH
OlpoBepraTb MX; YMEHHE MpPOBOIUTH Kiaccudukauuioo ¢uryp 1o
pa3UYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJIHUTENbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh TOHSATHSMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuieNbHbIA TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TOMO00us, TMMOA00HBIE (UTYpPHI; YMEHHE
pacno3HaBaTh paBHblE U TOAOOHBIE (UTYpBI, B TOM YHCJIE B IMPHUPOJE,
HCKYCCTBEC, apXHUTCKTYPE, UCII0Jb30BATh TCOMCTPUUICCKHUEC OTHOLICHUS IIPpU
pemicHuU 3aaa4d; HaXOAUTb TI'COMCTPHYCCKHUEC BCIUYHHDLI ()IJ'II/IHa, yroiu,
oAb, 00BEM) MpH PEIICHUH 3a7ad U3 IPYTHX YYeOHBIX MPEIMETOB U
u3 peaanoi/’I JKM3HU; YMCHHC BBIYUCIIATL I'COMCTPUYCCKUC BCIIMYUHBI
(nmuHA, yroy, TIIOMAanh, OOBEM, TUIOMIAL TMMOBEPXHOCTH), HCIONB3YS
U3y4YeHHbIE (OPMYIBI M METOABI, B TOM YHCIE: IJIOH[ab MOBEPXHOCTHU
MUPaMUIbI, MPU3MBI, KOHYCa, HWIMHApA, IJIOM@Aab cdepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO TapasvieNienunena, TUPaAMUIbI, TPU3MBL, [AIHHIPA,

KOHYCa, [11apa; yMEHHEe HaXOUTh OTHOIIEHHE 0OBEMOB MOIOOHBIX PUTYp

12

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHASI CHCTEMa KOOpIMHAT,
BEKTOP, KOOPJHMHATHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pasjoKeHUEe BeKTopa Mo 0asucy,
CKaJIIPHOE TPOW3BEJICHWE, BEKTOPHOE TIPOW3BEICHHUE, YTOJl MEeXIy
BEKTOPAMH;, YMECHHE HCIOJIh30BaTh BEKTOPHBIA M KOOPJWHATHBIA METOJI

JUIsl pelIeHHs] FTEOMETPUUECKUX 3aa4 U 3a/1a4 APYTruxX y4eOHbIX IPEIMETOB
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YMmenue BLIGI/IpaTB MOAXOASAIINNA METO, IS peuicHud 3aaa4u; MOHNUMaHHC
SHAYUMOCTH MATCMATUKHU B HU3YYCHHU TPHUPOAHBIX U O6H_[CCTBCHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC PACIIO3HABATL IIPOSABJIICHUC 3dKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHUC NMPHUBOAUTH IIPUMEPBI MATEMATUICCKUX

OTKPBITUN POCCUMCKON 1 MUPOBOM MaTEMAaTUYECKOW HayKH




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Uucna 1 BBIYUCIECHUS
1.1 Hatypanbnble u 1enble yncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Pammonaneubie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIE ApOOH, TPOIICHTHI,
' OeCKOHEYHBIE IEPUOANUECKHE APOOH
13 ApudmeTndeckuii KOpeHb HATypajbHOU cTeneHu. JleHCTBUsA ¢ apupMETHICCKUMU
. KOPHSIMH HaTypajbHOU CTEIEHH
14 Crenens ¢ nenbM nokasaresneMm. CTeneHp ¢ palMoHaIbHBIM NoKa3zaresieM. CBOMCTBa
. CTENEeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO apryMmMeHTa. ApPKCHHYC, apKKOCHHYC,
. ApKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucina. /lecaTudynble U HATYypaIbHBIC JTOTAPHUPMBI
HevictBurenbHple  4Yucia. ApudmeTudyeckue ornepandd ¢ JIeWCTBUTEIBHBIMU
1.7 yrcnaMu. [IpuOnmkE€HHbIe BRIUKUCICHUS, IPaBUIIa OKPYTJICHHS, TPUKUIKA U OLICHKA
pe3ysbTaTa BEIYUCICHUN
1.8 [Ipeo6pazoBaHue BbIpaKeHUM
1.9 KommiekcHbie uncia
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Llensie 1 1poOHO-paIOHATIEHEIC YPABHCHUS
2.2 UppanunoHaibHble ypaBHEHUSA
2.3 Tpuronomerpudeckue ypaBHEHH
24 [Toka3zaTenbHbIE U JOTApU(PMHUYECKIE YPAaBHEHHUS
2.5 Lenbie 1 TpoOHO-paIlOHATHHBIE HEPABEHCTBA
2.6 HppatnmonansHble HEpaBEHCTBA
2.7 [TokazaTenbHbIC U JOoTapU(MHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpudeckue HEpaBEeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTeMsl JIMHEHHBIX ypaBHEHUI. ONpenenuTesb MaTPUILIbL
3 OyHKIMU U TpaduKu




@ynkuus, crnocoObl 3ananus QyHkuuu. ['padux dyskumu. B3aumHo oOparHbIe

> ¢byukun. YétHple u Heu€THble pyHkuuu. [leproanueckue GpyHkunn
OO6nacTh ompeeNieHuss W MHOXKECTBO 3HaueHMd QyHkuuu. Hymu dynkuumm.
) [IpoMexyTku  3HAaKOMOCTOSHCTBA. [IpoMeXyTKHM  MOHOTOHHOCTH  (YHKIUH.
' MakcumymMbl 1 MHUHUMYMBI (QyHKUuH. HauGombllee M HauMEHblIee 3HAYEHUE
(GYHKLINU HAa IPOMEXYTKE
313 CrenenHass (yHKUMS C HaTypaJbHbIM M LEdbIM IoKa3zatesneM. EE cBoiicTBa u
. rpacduk. CBoiicTBa u rpaduK KOpPHs 71-0i CTEIICHH
34 Tpuronomerpuueckre GyHKIUHU, UX CBOWCTBA U rpapuKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINHU, UX CBOICTBA U rpaduku
1.6 Touku paspeiBa. AcumntoTel rpadukoB (yHkmuii. CsoiicTBa  (QyHKIHMH,
' HEMPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS ITOCIIE0BATEIbHOCTEH
3.8 Apudmerndeckas u reomerpudeckas nporpeccun. @opmyia CiI0XKHbBIX IPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHajinza
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpuMeHeHHe TPOM3BOAHOM K HCCIEIOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. HaxosieHne HauOoJbIIero 1 HaMMEHbIero 3HaueHus (YHKIMU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UuTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J{narpamMmsel Diiepa — Benna
5.2 Jloruka
6 BeposITHOCTB M CTaTUCTHKA
6.1 OnucatenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [TpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOTrpaHHUKH
7.4 Tera 1 MOBEPXHOCTH BPAIICHHS
7.5 Koopauuatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






