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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHNUS, HCTOPUH, CIIOBECHOCTU M IPYTHX
TUCIMIUIMH. B paMkax maHHOro y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4eckon hopme.

VY4eOHblll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHajM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEAHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU aJreOpbl M MaTeMaTHYeCKOro aHajM3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JIOKa3bIBATh
YTBEPKJIECHHS ¢ TIOMOILIBIO MHIAYKLUHUN U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpPEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CUTyaluH,
UHTEPHpPETAllMd  TOJIYYCHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblii Kypc o0ianaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM ITOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MmaTepual, CHOCOOCTBYIOITUI
(GbOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyroned MpOAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIbHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anreOpe M HadajllaM MaTeMaTHYeCKOTo
aHaJIK3a JICKUT JAEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOTro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIBHO-METOAUYECKUE TUHUMU: «YHucna
U BBIYUCIICHUS», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTH4YeCcKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE



COJICP)KATEIIBPHO-METOANYECKUE JIMHUA HW3YyYaloTCs Ha TPOTSHKCHUHM MABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra W MOCTETICHHO HACHIIIAsSCh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collep)KaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuxX Kak anredpa,
TPUTOHOMETPHSI, MaTEeMaTHYECKUd aHaIM3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIbHO (HOPMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYI0 MOJIENb pPealbHOMN
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YICOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MaTEeMaTHUYECKOM 3a/lauu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUAS «Uucia ¥ BBIYUCICHHS 3aBepIiacT
dbopMHpOBaHE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHuE  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMINX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHWCIa, YMEHUE JenaTh NPUKUAKY, BBIMOJHATH MPHOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOMMMCS MHOXECTBA HATYPaIbHBIX, [EJBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YWCEN  JIOMOJIHAIOTCS  MHO>KECTBOM
KOMITJIEKCHBIX 4Hcel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIenu(pUIecKue 3aqaud MU ONepaluu: JeJCHHe Haleno,
OTIEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, OcoOble CBOICTBa
paAIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTIEPAINH, a TaKkKe
W3BJICUCHUE KOPHS HATypallbHOM CTETEHM HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTensHOMY PACHIMPEHUIO Kpyra HCIMOJB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX NMPUMEHEHUS IS PEIICHUS Pa3IUYHBIX 3a/1a4
dbopMupyeTCsl TIPEeNCTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HaykKd W €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIONB3YIOTCS 0000IICHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUHU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbrare OOydYaromIvecss OBJAJACBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
paloOHaNbHBIX, HUPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMHUUYECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBIMIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  PalMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAKXKE BBIPAKECHUM,
COZIEpKaIMX CTENEeHU U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI OO0y4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTBHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeToquueckass JUHAA «DyHKIMM U Tpa@UKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a7aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHoH,
NOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKLUH, UX CBOICTB
U rpaduKoB, UCHOIB30BaHUE (DYHKUMU 7S pEelIeHUs 3ajad U3 JPYruX y4eOHbIX
IIPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKAM AHAIU30M,
TaKk U C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
ynensiercs: (opMHpOBaHUIO YMEHHUS BbIpaKaThb (OpMyJamMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IONY4YEHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUIN
Y HABBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid u cioBecHo. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxarenbHasg nuHUs «Havama mMareMaTM4yeckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MaTeMaTUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUryp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpoueccoB. JlaHHas coaepKaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOAWTh HAWJIydllee pEHIeHWE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-I)KOHOMHYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOTrO
aHanu3a CrocoOCTBYeT pa3BUTUIO aOCTPAaKTHOro, (OPMabHO-JIOTHYECKOr0 |
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiyecs: y3HarT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JOTHKa» BKIIIOYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IITKOJIBHOW MaTEeMAaTHKHU
W TpejjararoT Haubojiee YHUBEPCATBHBIM S3BIK, OOBEIUHSIOMIMI BCE pa3jieibl
MaTeMaTUKH W €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOW MAaTEMAaTHKH W HCIIOJIb30BaTh €TO Uil BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTeMaTUKH KaK HAyKH CJeAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE OMNPEIETEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYeCKONH JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIUICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJlni3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS OSTUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCeHHBIX pPe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eiioB MPOTPaMMBI, TTIOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUM  pPEabHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BAaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3WPOBaTh  MPOOJIeMy.
JlesTenbHOCTh MO (DOPMUPOBAHHMIO HABBIKOB PEIICHHWS TPHKIAJHBIX 3a7ad
OpraHU3yeTCs B IPOIIeCCe U3yUEHHUs BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIC IPOOU, MPOLEHTHI,
OecKkOHEUHbIE Iepuoanyeckue Apodu. IlpumeHneHue npoOell M NPOLUEHTOB IS
peleHns NPUKIaaHbIX 3aa4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEaIbHOM KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepauMu € JICWCTBUTEIbHBIMU  yHclaMd.  Moayib
JNEHUCTBUTEILHOTO YUCHa U ero cBoicTBa. [IpubnmkEHHbIE BHIYMCIICHMS, TIPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIbHBIX YNCEN ISl PELLICHUS TPAKTHYECKUX
3a/1a4 U NPEACTaBIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJBbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIIBLHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTuuHbIE U HATypaJIbHbBIC
JgorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEUICHUSI LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOTOYWIECHb OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEEHN U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/BI peLIeHus
UPPALMOHATIBHBIX YPABHEHUIA.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHU, COACPIKAITUX JTOTaprU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI peleHus
Jorapu(pMUUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHHH. Pellienre TpuroHoMeTpuuecKux ypaBHEHUH.



Pemienne cucrem JNMHEWMHBIX ypaBHEHWH. MarTpuiia CHUCTEMbI JIMHEUHBIX
ypaBHEeHHI. OnpenenuTens MATpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PELICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3a/lad C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccinenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIIBI0 MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEealbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTeli HAayKu U peanbHON
KU3ZHU.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3anMHO o00patHble (QYHKIUU.
Komnozummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomexxyTku 3HakomnocTosiHCTBA. UETHbIe 1 HeuéTHbIe GyHKIMU. [lepuoanueckue
dbynkuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpoOHO-MHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPapUKOB.

Crenennast GyHKIHS ¢ HATypaJdbHBIM U IIEJIBIM TIoKaszareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass u jorapupmuyeckas (yHKUUHU, UX CBOWCTBA W Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoIleccax M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajamn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeNOBaTEIbHOCTEH. MeTon
MaTeMaTUYECKON WHTYKIIUH. MoOHOTOHHBIE u OTpaHUYCHHBIC
nocye0BaTeIbHOCTU. MICTOpUsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOrO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reOMETpHUECcKas mporpeccur. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpUYeCKOn
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCcT. Yucno €. PopMyJia CI0KHBIX
npoleHTOB. Mcrnosib30BaHWE TPOrpeccHH I PEIICHUS peajbHbIX 3a1ad
IPUKJIAJHOTO XapakKTepa.



HenpeproiBHble ¢GyHKIMM W UX CcBoMcTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBoHcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IpuMeHEHne CBOWCTB HEMPEPBIBHBIX
byHKIUM 1715 pereHus 3aa4.

[lepBas u BTOpasi nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHOU K IpauKy QyHKIIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBl,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMU M WX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUS PEAJbHBIX IIPOLECCOB W SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

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

11 KVIACC

Yucaa v BIYMCICHUSA

Hartypanbubie u nenbie yucia. [I[pumMeHeHrne NMpU3HAKOB JIETMMOCTU 1IEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMITJIEKCHBIX YMCET IS PENICHHS (PU3UMUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa W COBOKYIMHOCTh YpaBHEHUW U HEPABEHCTB. PaBHOCWUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHMH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelIbHBIX U  JOTrapu(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABl PEIICHUSI CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MApAMETPAMU.



[IpumeHenne  ypaBHEHMH, CHUCTEM M HEPaBEHCTB K  PEILICHUIO
MaTEeMaTHUYECKUX 3aJad M 3aJad U3 pazIuyHbIX o0JacTeld HayKu M peajbHOU
YKWU3HH, NHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumidi. ['eomerpuueckue o0pas3bl ypaBHEHUN U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOnBl pElIeHUs YpaBHEHMH W HepaBeHCTB. | paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGyHKIUN Uil KCCIEIOBAHHUS IPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHajam3a

[IpumMeHeHne MpoU3BOAHON K UCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
3KcTpeMyMbl.  Haxoxnenue  HamOonblIEro M HAUMEHbBLIET0  3HAauY€HUM
HENpephIBHON (QYHKIMHU HAa OTPE3KE.

[IpumMeHeHne NpOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUs B
NPUKIAIHBIX 3a/adax, Ui ONpPEACIIEHUS CKOPOCTH M YCKOPEHHsS Ipolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. llepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUs TEpBOOOPa3HBIX.

WNurerpain. I'eomeTpuuecknii CMBICII VHTErpaia. Brruncnenue
onpenenéHHoro naTerpana no gopmyne Hetorona-Jlebnua.

[Ipumenenue uHTErpana s HaXOXACHUS IUIONIANEeH MJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsr pemenuit auddepeHManbHBIX ypaBHEeHUN. MaTtemaTuieckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLIECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YPaBHEHHUM.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YyUalOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  POCCHMCKOro  o0IiecTBa,  NPEICTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTUYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUWSA, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEbHOCThIO YYE€HOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyXICHHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  MESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTEeMaTHUYeCKOMY  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEHW JKU3HM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MaTEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Ccpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OIEHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MpPAKTUKH, ITOHUMAaHUC
MaTeMaTUYECKOW HayKd Kak c]epbl 4YeIoBEYECKOM MAEesTeIbHOCTH, JTarloB €€
pPa3BUTUSL W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOM KyJIbTYpOW Kak CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpeJENIeHNs MOHATUN, YCTaHABINBATh CYLIECTBEHHBIN NMPU3HAK KiacCU(UKAIUH,
OCHOBaHUS J1s1 000OIICHHS U CpaBHEHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (GOpPMYyJIUpPOBaTb U  NPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMH;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTENBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHIM
(npsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BbIOMpaTh crnoco0 pelmieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIICHHUSA, BbIOMpaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiiemMy,
YCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apPryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, SIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO  HAOJIONICHMS, KCCJIEJOBaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, A TAaKXKE BbIIBUIAThH
MPENOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH Je(UINUTH UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JJISl PEILICHHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HHGPOPMAIUIO PA3IUYHBIX BUJIOB U
dbopm mpeacTaBiIeHuUS,

CTPYKTYPHUPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hOopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS

OOmmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEILICHHS 3a/aud,
KOMMEHTHUPOBATH MOJTYYEHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEelIeHUs, COIOCTaBIIATh CBOM CYXACHUS C CYXKICHUSIMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJICTBO TMO3UIIMMA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MpPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUU.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITh ILJIaH, AJITOPUTM PEILICHUs 3a/1aui, BRIOUPATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(DOpMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHOM  pedUieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI TMpOIecca M Pe3ysbTaTa PEIICHUS
MaTeMaTUYECKOM 3aJa4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTIDKCHHSI UM HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYaIbHOU
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMATh IIeIb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX AAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCTBO CBOET0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIINE
NpeAMETHbIE Pe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTO aHATU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TMPOUEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOM KU3HU,

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, TpaBUila OKPYTJIEHUs, IPUKUIKY U
OLICHKY PE3yJIbTaTa BHIYNCIICHU;



CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJISl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NIPEICTaBICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUECKUN KOPEHb HATypajJbHOU
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, JECATHUYHBIE U
HaTypaJIbHbIE JIOTAPU(PMBL;

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

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

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHATHSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIICHUS PALUOHAIBHBIX M JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH ¢ MLedbMH Kod(h(uIueHTaMH, KOPHM MHOTO4YIeHa, HPUMEHATH
JIeJIEHME MHOTOWIEHAa Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMI,
MaTpuIa, ONPEACIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
UCIIOJI30BAaTh CBOMCTBA ONpENEHAUTEN 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYEHUs,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUM,
MOJICJIMPOBATh peajbHbIE CUTYalluH C MOMOIIBIO CUCTEMBbI JIMHEWHBIX YpaBHEHUH,
UCCIIE0BAaTh IOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] W OINpEACIUTENEH,
WHTEPHPETUPOBATH NOJIYUCHHBIN PE3YIITAT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMs
BBIPAKCHUM;

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPKALIMX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHuUs
Jorapu(pMUUECKUX BBIPAKECHUN;

cBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHBIE U
Jgorapu(pMHUECKr€e YPaBHEHUS, HAXOAUTh UX PELIEHUS C IIOMOILBIO PABHOCHIIBHBIX
NIEPEXOA0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (OpPMYNBl JUI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICNIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHMSI, YypaBHEHHS, HEPABEHCTBA [0 YCJIOBHMIO 3aJadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM ammapara aireopsi.

DOyHKuHuU U rpapuku:

CBOOOJIHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKLIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUH;

CcBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBaTh MOHATUSIMM: UETHbIE M HEUYETHbIE (yHKLUH,
nepuonyeckue (PyHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllieeé M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
HeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Od CTENEeHW Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BaHNE U TIOCTPOCHUE UX TPAPUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHSMH: IOKa3aTelbHas M Jorapudmuueckas
GbyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHHUI;

CBOOOZIHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUIUN JUIs  HCCIEAOBaHUS TPOLIECCOB U
3aBHCHMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIMHAMU;

Hauajia MaTeMaTH4eCKOro aHAIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUECKasi MPOrpeccus, TUHEHHBIN U
HKCIIOHEHIIUATILHBIN POCT, (hopMyIia CIIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTAHTE;

UCIIOJI30BaTh MPOTPECCUM ISl PEIIECHUs peajbHBIX 3aJau MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATUIMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEAO0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (YHKIIUW, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJTHO OIEPUPOBATH IMOHATUEM: (YHKIWS, HEMpEpbIBHAs Ha OTpe3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 33714,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
(GyHKUIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BECHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJb30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHSTHSMHU:  MHOXKECTBO,  OMNEpaluud  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAaHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMHU: OIPEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OyyarOIIMICAd TOJYYUT CIECAYIOIIHNE
MpeAMETHbIE PE3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4EOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEpPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEN, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4McCen ISl pelieHus 3a]a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa IO MOMYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJIHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YWCa B alreOpandeckod u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATh apU(PMETHICCKUE ONEpaIuiiu ¢ HUIMU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEIbHBIE U
jJorapu(pMUUECKUE€ HEpPABEHCTBA, HAXOAUTb HUX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBISATh OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pemarb palOHAJIbHBIE, UppalMOHAJIbHEIE, ITOKa3aTEeIIbHBIE,
jgorapuMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U IapaMeTphl;

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

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 334U,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHWEM armmaparta anreopsl,
VMHTEPHPETUPOBATH NIOJyUYECHHBIN PE3yJIbTaT.

@OyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX ()YHKIIMIA;

CTPOUTh TIEOMETPHUYECKHE 00pa3bl YypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  OINEpPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIENOBAaHUS pealbHbBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh IPOM3BOJHYIO JUIS HAXOXKJICHHS HAWIY4ylIero pelleHus B
IPUKIAAHBIX, B TOM 4YHMCIE€ COLHAJIbHO-DKOHOMHMYECKMX, 3ajadax, M
OINpPENENICHUS] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMysod uiu
rpaduxom;



CBOOOJTHO  ONEpHUPOBATH MOHATHSAMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpall, HaXOAWTh IEPBOOOpA3HbIC AJIEMEHTAPHbIX (PYHKUMHA W BBIYUCIATH
uHTerpai no gpopmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMIAIN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaByieHUs U PepeHIINaIbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeCTBAMH MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 |
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOrPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
KommiekcHbie unucna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl paluOHAIBbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

MHOXECTBO, Oneparuy Hal
MHOKECTBAMH U UX CBOMCTBA

KoaudecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbIEe HH(PPOBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/91ZKXD884

Huarpammsl Ditniepa-Benna

https://m.edsoo.ru/6A75109KA

[IprMeHeHne TeopeTHKO-
MHOKECTBEHHOTO ammapara Jijis
pelieHus 3aaa4y

ParponansHbIe Ynca.
OOBIKHOBEHHBIE U J€CATUYHBIE
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHE IPOOH

PamnmonanbHble uncna.
OOBIKHOBEHHBIE U AECATHYHBIC
IpoOH, IPOLIEHTHI, 0ECKOHEYHBIE
HepuoIM4ecKre 1poou
[Ipumenenue npobeit u
IPOLICHTOB IS PEIICHHS
NPUKIIaHBIX 3a/1a9

https://m.edsoo.ru/F997682PX

https://m.edsoo.ru/LTS2XKI2C

https://m.edsoo.ru/3EDOB3EK?2

https://m.edsoo.ru/OEPEOSIWI

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
NPUKJIAJHBIX 3a/1a4

https://m.edsoo.ru/NVFYZJHRP

JlelicTBUTENIbHBIC YHCIIA.
PammonansabIe 1

https://m.edsoo.ru/P7VKRZOSG




HppauoOHaJIbHBIC YHUCIIa

Apudmernueckue onepanum ¢
JCWCTBUTEILHBIMH YHCITaAMH

https://m.edsoo.ru/BOMRUCVWY

10

11

12

13

Mopynp JEMCTBUTEIBLHOTO YHUCIIA
U €ro CBOMCTBA

[TpuG>xEHHBIC BEIYMCIICHHUS],
MpaBWIa OKPYTJICHUS, MPUKUJIKA
Y OLICHKA pe3yJbTara
BBIYHCIICHUH

OCHOBHBIE METO/IbI pEIICHUS
LEJIBIX U APOOHO-pAIMOHAIBHBIX
ypaBHEHU U HEPABEHCTB

OCHOBHBIC MCTOJBI pCHICHUA

LEJIBIX U APOOHO-PAITMOHATBHBIX
yYpaBHEHU U HEPABEHCTB

https://m.edsoo.ru/PUL6AZVIW

https://m.edsoo.ru/SRFTXG6E3

https://m.edsoo.ru/CMS8WFBMIJS8

https://m.edsoo.ru/YE28L.QQJ2

14

OCHOBHBIE METO/IbI pEIICHUS
HEJIBIX U APOOHO-pAIMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/Z395M64DM

15

16

17

MHorouieHssl 0T OJHON
nepemMeHHou. Jlenenue
MHOTO4WIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHs! ¢ HeIbIMHA
koa¢punmentamu. Teopema
Buera

Pewienue cucreM TMHENHBIX
YpaBHEHUNU

https://m.edsoo.ru/PBIEYHJZF

https://m.edsoo.ru/1E183555U

18

Pemenne cucreM TUHEHHBIX

https://m.edsoo.ru/ICEJDO5GK




19

20

21

ypaBHEHU M

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHUH. OnpenenuTesb
MaTpHIIbl 2%X2, €ro
FeOMETPUUECKUI CMBICT U
CBOIICTBa; BHIYMCIIEHUE €TO
3HAUYCHUS

Onpenenuresib MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U
CBOIICTBA; BLIYUCIECHHUE €0
3HAUYEHUS

[Ipumenenue onpenenurtens s
pELIEHHsI CUCTEMbI IMHEHHBIX
YpaBHEHUU

https://m.edsoo.ru/BAM2QCKWEF

https://m.edsoo.ru/3AMZUEKYQJ

https://m.edsoo.ru/9P3E3FF47

22

Pemenne npukiiagHpIx 3a1a4 ¢
ITOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHU U

https://m.edsoo.ru/IKJE16E2L

23

24

25

26

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOTITBI0 CUCTEMBI JIMHEHHBIX
ypaBHEHUH

KonTponbnas pabora:
"PanrioHanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

OyHKIMS, CIIOCOObI 3a1aHUs
¢ynkunu. Bzaumao obpaTHbie
¢ynkunu. Komnosuuus ¢pynkunit

I'paduk pyHKUHN.

https://m.edsoo.ru/A9H81W33G

https://m.edsoo.ru/OHOPJS7VZ

https://m.edsoo.ru/1XYSISM28

https://m.edsoo.ru/7JGTEZZY A




27

28

DneMeHTapHbIe TPeoOpa3oBaHUs
rpadukoB GyHKINH

Ob6unacTh ornpeneneHus u
MHO>KECTBO 3HaU€HU (yHKIUH.
Hymu pynkmuu. [TpoMexyTku
3HAK MTOCTOSIHCTBA

Ué&rHple 1 HEYETHBIE (PYHKITHH.
[Tepuoanueckue GyHKIUU.
[IpomexyTKM MOHOTOHHOCTH
byHKIIIN

https://m.edsoo.ru/VUOHQSOCV

https://m.edsoo.ru/NTM7RIGX4

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkunu. Haubonpmee u
HavMeHblIee 3HaueHnEe (PYHKINU
Ha IPOMEXKYTKE

https://m.edsoo.ru/ZOMNG672NG

30

31

32

33

JInnelinas, kBagpaTuyHas U
IpoOHO-NMHEeNHas QYHKIUU
DIEMEHTAPHOE UCCIIEI0OBAaHUE U
MOCTPOEHUE TpauKOB ITHX
byHKIMMA

DIEMEHTAPHOE NUCCIIEI0OBAaHUE U
HOCTPOEHHE TPAPUKOB ITUX
byHKIMI

CrerneHs ¢ eIbIM [T0Ka3aTEeIeM.
bunom Herorona

https://m.edsoo.ru/BZDF8VYZT

https://m.edsoo.ru/CP7UKTI1V

https://m.edsoo.ru/NAJFF14CO

https://m.edso0o.ru/2STOOM2GO

34

35

CrerneHb ¢ [edbIM IT0Ka3aTeeM.
bunom HeroroHa

CrenenHast GyHKLUSA C
HaTYypaJIbHBIM U LEJIBIM

https://m.edsoo.ru/K6XLQ4UJX

https://m.edsoo.ru/072LC5R6V




36

nokaszarenem. E€ cBoiicTBa u
rpaduk

KonTponbnas pabora:
"Crenennas ¢pynkuus. Eé
cBoicTBa U rpaduk"”

https://m.edsoo.ru/431WRJI3Y?2

37

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOICTBa

https://m.edsoo.ru/VEMYOBICV

38

39

40

41

Apudmernueckuii KOpeHb
HaTypaJbHOMU CTEIIEHU U €T0
CBOMCTBA

[TpeoOpazoBaHMs YHCITOBBIX
BBIPAXKEHUI, COJIEPHKALIIUX
CTENEHU U KOPHHU
[TpeoOpazoBaHKs YHCITOBBIX
BBIPKEHUI, COAEpKALTUX
CTENEHU U KOPHU
[TpeobpazoBanust YMCIOBBIX
BBIPKEHUI, COAEpKALTUX
CTENEHU U KOPHU

https://m.edsoo.ru/B4ANSPUZEB

https://m.edsoo.ru/VR15USBDE

https://m.edsoo.ru/PRR3BH17H

https://m.edsoo.ru/GMO7CPCQG

42

HppanumonaibHble ypaBHEHMUS.

OcHOBHBIE METO/IbI PELLIEHUS
MPPALMOHAJIBHBIX YPABHEHUN

https://m.edsoo.ru/DHWS5QA79M

43

44

HppauroHanbHbIE ypaBHEHMUS.

OcHOBHBIE METO/IbI PELICHUS
VPPALMOHAJIBHBIX YPABHEHUN

WppanmonansHble ypaBHEHUS.

OcHOBHBIC MCTOJbI pCHICHUA

https://m.edsoo.ru/DN896TF02

https://m.edsoo.ru/1 X40FNHPA




45

UPPALMOHATIBHBIX YPAaBHEHHM

PaBHOCHIIbHBIE TTEPEXO/IBI B
peIIeHNuU UpPALMOHATBHBIX
ypaBHEHUH

https://m.edsoo.ru/O2VV516B4

46

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU UPPALIUOHAIBHBIX
ypaBHEHU U

https://m.edsoo.ru/RPXZVFMHT

47

48

49

50

PaBHOCHIBHEBIE Nepexoanl B
PCIICHNHU MPPAUOHAJIBHBIX
ypaBHEHU U

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELIEHUHN UPPALMOHATBHBIX
ypaBHEHUI

CaoiicTBa U rpaguK KOpHS n-oi
CTeNeHH KaK (yHKIIMH 0OpaTHOM
CTETEeHH C HATypaIbHBIM
MoKazaresieM

CaoiicTBa U rpauK KOpHS n-oi
CTETIEeHU KaK (yHKIUU 0OpaTHOMN
CTETIEHH C HaTypaJbHBIM
nokasaresieM

https://m.edso00.ru/261843DBS

https://m.edso00.ru/O87ZLOE2K

https://m.edsoo.ru/8JLO4FGQ9

https://m.edsoo.ru/JQHAUMLOM

51

KonTponbnas padora: "CsoiicTBa
U TpaduK KOPHS N-Oi CTEMEHH.
WppannonaibHble ypaBHEHUS"

https://m.edsoo.ru/01A6HO8VZ

52

53

CreneHb ¢ palMoOHaIbHBIM
IIOKa3aTejieM U €€ CBOICTBA

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

https://m.edsoo.ru/3PMBUKOGP

https://m.edsoo.ru/HFJPEPWL9




54

55

CreneHs ¢ paliMOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

[ToxazarenbHast pyHKLIUS, €€
cBOiicTBa U rpaduk

https://m.edsoo.ru/HDVGSNJIT

https://m.edsoo.ru/T7TGPDUVRM

56

Hcnonb3oBanue rpaduka
(byHKIMY 1715 pelieHus
ypaBHEHUU

https://m.edsoo.ru/NII1711BM

57

58

59

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 peIIeHust
ypaBHEHU U

IToxazarenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PEILIEHUS
IIOKa3aTeJIbHBIX YPaBHEHUU

IToka3aTennHEIC YpaBHCHHA.

OCHOBHBIE MCTO/JbI PCIHICHUA
MMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/9PE3YWZ25

https://m.edsoo.ru/NXLINJSWM

https://m.edsoo.ru/1I TA6IMG1X

60

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE MCTOBI pCHICHUA
IIOKAa3aTeNbHbIX YPAaBHEHUN

https://m.edsoo.ru/YWT7H8GT7

61

62

63

KonTposnbHnas padora:
"ITokazaTenpHast QyHKIIHS.
[Toka3arenpHble ypaBHEHUS"

Jlorapudm umncna. CoiicTBa
norapupma
Jlorapugm umncna. CoiicTBa
Jorapudpma

https://m.edsoo.ru/HNIC60AKS

https://m.edsoo.ru/E2G7K9QW6

https://m.edsoo.ru/I92RSSMOM

64

Jlorapudm uucmna. CBoiicTBa
norapupma

https://m.edsoo.ru/EMCQ4R3B7




I[CCSITI/I‘IHLIG M HaTypaJIbHbIC

65 https://m.edsoo.ru/NBUG 10GSP

Jorapupmbl
€CSATUYHbIC U HATypaJIbHbIE

66 A P https://m.edsoo.rt/EMWTCSPQY
JorapudMbl
[IpeobpazoBanue BoIpaxXeHUH,

67 https://m.edsoo.ru/OQFIWHEXS
CoJepKAIINX JTOTapr(PMbI
[IpeoOpa3zoBanue BBIpaKEHUH,

68 https://m.edsoo.ru/LXMJ44QAU
CoJep KAIINX JTIOTapr(pMbI
[IpeoOpazoBanue BbIpaKeHHH,

69 https://m.edsoo.ru/EP6U39XNM
coJIeprKaluXx Jorapudmol
Jlorapudmmueckas Kous, €€

70 Up P Pymicn https://m.edsoo.ru/8TW3GXDH6
CBOWCTBA U TpapuK
Jlorapudmuueckas pyHkius, e€

71 . https://m.edsoo.ru/KYG9C4S4F
CBOIicTBa U rpaduk
Hcnons3oBanue rpaduka

72 (byHKLINU 1715 peleHust https://m.edsoo.ru/VSLWTS50G
yYpaBHEHUHU
Hcnons3oBanue rpaduka

73 GYHKIUM 1S pEeIICHUS https://m.edsoo.ru/SCIKV1ZUF
yYpaBHEHUHU
Jlorapudmuueckre ypaBHEHUS.

74 OcHOBHBIE METO/IbI PELLICHUS https://m.edsoo.ru/STONRDYGS
norapu(MUIECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEHUSI.

75 OcHOBHBIE METO/BI PELLIEHUS https://m.edsoo.ru/22FDXMI4S
norapu(MUUECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEHUSI.

76 puep P https://m.edsoo.ru/Z2GEE6311

OcHOBHBIC MCTObI pCHICHUA




77

jgorapu(pMUUECKUX ypaBHEHHMA

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelieHuu JorapupMUIecKux
ypaBHEHUH

https://m.edsoo.ru/9WDPQWD14

78

PaBHOCUIIBHBIE TTEPEXO/IBI B
peieHnn JorapupMUIEcKuX
ypaBHEHU U

https://m.edsoo.ru/OVYGSNTLD

79

80

81

KonTtponsHas pabora:
"Jlorapudmuyeckast pyHKIUS.
Jlorapugmuueckue ypaBHeHUS"

CI/IHYC, KOCHUHYC, TAHI'CHC U

KOTAHI'CHC YHUCJIIOBOT'O apryMCHTA

CuHyc, KOCUHYC, TAHT€HC U

KOTAHI'CHC YHUCJIIOBOT'O apryMCHTA

https://m.edsoo.ru/ISPXC5ZEA

https://m.edsoo.ru/YAGEESVC3

https://m.edsoo.ru/FOW5Q8FFL

82

83

84

85

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
apryMeHTa
Tpuronomerpuueckas
OKPYXHOCTB, OIIPENEIICHHUE
TPUTOHOMETPUUYECKUX (YHKLIUH
YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPYXHOCTb, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (YHKLUH
YKCIIOBOTO apryMeHTa

https://m.edsoo.ru/A20WOVOPY

https://m.edsoo.ru/9A0XNXSJO

https://m.edsoo.ru/YA3IXPQ1JL

https://m.edsoo.ru/7JEBAMGFBR




OCHOBHBIE TPUT'OHOMETPHYCCKUEC

86 https://m.edsoo.ru/7G41UGG6B
bopmybl
OCHOBHBIE TPUTOHOMETPUYECKUE

87 https://m.edsoo.ru/JBEBGSATI
bopMyIBI
OCHOBHBIE TPUTOHOMETPUYECKUE

88 https://m.edsoo.ru/CSYUBTBTC
bopmybl
OCHOBHBIE TPUTOHOMETPUYECKUE

89 https://m.edsoo.ru/6GNQGHSMV
bopmybl
[IpeoOpazoBanue

90 TPUTOHOMETPUYECKUX https://m.edsoo.ru/UIMI1UJV]
BBIPAXKEHUM
[IpeobpaszoBanue

91 TPUTOHOMETPUUYECKUX https://m.edsoo.ru/MEB4SJ2PW
BBIPAXKEHUM
[IpeobpaszoBanue

92 TPUTOHOMETPUYECKUX https://m.edsoo.ru/RONAIF49S
BBIPAKECHUI
[TpeoGpa3zoBanue

93 TPUTOHOMETPUUECKHUX https://m.edsoo.ru/6EHSSHHHY
BBIPAKECHUI
Pemienne TpuroHOMeTpUYECKUX

94 vp P https://m.edsoo.ru/LGDUR382T
YpaBHEHUU
Pemienne TpuroHoMeTpUYECKUX

95 E‘p ™ https://m.edsoo.ru/PQLVEZ6JE
ypaBHEHU
Peienne TpuroHOMeTpUYECKUX

96 . https://m.edsoo.ru/QOKSGFZ7H
ypaBHEHU
Pemienne TpuroHOMeTpUYECKUX

97 P P https://m.edsoo.ru/YRO5D8PZS5

YpaBHEHUNU




98

99

Pelenne TpUroHoMeTpUYECKUX
ypaBHEHUU

Pemenuie TpUroHOMeTpUUECKUX
ypaBHEHUH

https://m.edsoo.ru/1USPKNSQT

https://m.edsoo.ru/U/NBWCNDW

100

101

102

103

104

Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHU I

KoHntposbHas padora:
"TpuroHomeTpuyecKkue
BBIPOKECHUS U
TPUTOHOMETPUUECKHUE
ypaBHeHUs"
ITocnenoBaTeNbHOCTH, CIIOCOOBI
3aJIaHus OCJICA0BATEIILHOCTEH.
Meto MaTemMaTHIECKOI
WHIYKITUU

MOHOTOHHBIE U OTpaHUYECHHbIE
nocJeoBaTeabHOCTH. McTtopus
aHanu3a OCCKOHEUHO MaJjIbIX

Apudmernueckas Iporpeccus

https://m.edsoo.ru/89ZKWGO015

https://m.edsoo.ru/IF1 1SN760Q

https://m.edsoo.ru/SVMC7JBEV

https://m.edsoo.ru/ZV4AYOVRL

https://m.edsoo.ru/SORWO2V 1E

105

106

['eomeTrpuueckas nporpeccust

beckoneuHo yObiBaromiast
reoMeTpHUecKas Iporpeccus

https://m.edsoo.ru/ED20J0QZ24

https://m.edsoo.ru/VG377T8EY

107

Cymma OeckoHEYHO yObIBaroIiei
Te€OMETPUYECKOH MPOTPECCUr

https://m.edsoo.ru/TY1S3DAPL

108

109

JInHEeNHBIN U PKCIOHESHIINAIbHBIN
poct. Yucino e. @opmyna
CJIO’KHBIX MPOLIEHTOB

JInHEeWHBIN U DKCIOHESHIINAIbHBIN

https://m.edsoo.ru/UMIH7BTW?2

https://m.edsoo.ru/CEY72CW58




poct. Hucino e. Popmyia
CJIOKHBIX MPOIIEHTOB

Hcnons3oBanne IporpeCcCruu AJisd

110 pelIeHUs pealIbHBIX 3a7a4 https://m.edsoo.ru/ARPHBDA4Y 1
MPUKJIAHOTO XapaKkTepa
KonTtponbHas pabora:

111 "ITocnenoBaTeILHOCTH U https://m.edsoo.ru/SQWRKXOHP
nporpeccun”
Hempe e

112 NPCPBIBHBIC (YHKIHH 1 X https://m.edsoo.r/MCC5N1579
CBOIiCTBa
Touka pa3pbiBa. ACUMITOTHI

113 5 https://m.edsoo.ru/BXCP9CRNV
rpaduxoB QyHKIUN
CaoiicTBa KLU

114 ymxu https://m.edsoo.ru/DP10ESGVN
HEIPEPHIBHBIX HAa OTPE3KE
CBolicTBa i

115 BofiCTRa pymHKIMii hitps://m.eds0o.r/CCXH3TPSB
HETPEPHIBHBIX HAa OTPE3Ke
Meton uHTEpBAIOB AJId PELICHUS

116 & p AP https://m.edsoo.ru/A364LEWCO
HEPaBEHCTB
Meton nHTEPBAJIOB IS PENICHUS

117 A P AP https://m.edsoo.ru/RVODQWS5SP
HEPaBEHCTB
Metoa nHTEPBAIIOB JUISA PEIIE

118 AL MHTEp JUTL PELIICHHA hitps://m.eds0o.r/LRMHAKVYF
HEPaBEHCTB
[IpuMeHeHue cBOWCTB

119 HENPEepPbIBHBIX (DYHKIMHA 115 https://m.edsoo.ru/VAMMSCCCD
pelieHus 3aaa4y
IIpumeHeHne CBOWCTB

120 HEMpepbIBHBIX (QYHKIMHA 17151 https://m.edsoo.ru/ZR5Z207R4

peUiCHUsd 3a1a4




[TepBast u BTOpast MpoOU3BOIHbIE
byHKIIIN

Onpenenenue, reOMETPUIECKUN
CMBICJI IPOU3BOAHOMN

121 1 https://m.edsoo.ru/TQJHPC7B3

122 1 https://m.edsoo.ru/1YSJQSNXT

Onpenenenue, GU3NIECKU

123 1 https://m.edsoo.ru/5707NISY]J

CMBICJI TPOU3BOIHOM
VYpaBHeHuUEe KacaTeIbHOU K
rpaduky QyHKIHH
YpaBHeHHEe KacaTeIbHOU K
rpaduxy GyHKIHUN

124 1 https://m.edsoo.ru/NNA3B1850

125 1 https://m.edsoo.ru/2MS8V364A

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIII

[Tpou3BogHBIE JI€MEHTaPHBIX
byHKIMiI

[TpousBoHAs CYMMBI,

128 MIPOU3BEIAEHHUS, YACTHOTO U 1 https://m.edsoo.ru/H13R9OF8T
KOMIIO3UIINH (PYHKIIHIA

126 1 https://m.edsoo.ru/9CG66EOL3

127 1 https://m.eds00.ru/OX3T1IGG2

[IponsBoHas cymMmBl,
129 MIPOU3BEJCHHUS], YACTHOTO U 1 https://m.edsoo.ru/CIXJYCLAP

KOMITO3UIIUH (PYHKIIHI

[IponsBoHasA cymMBl,
130 MIPOU3BEICHHUS, YACTHOTO 1 1 https://m.edsoo.ru/401 LVIEZL

KOMIO3UIINHN (PYHKIIHHA

KonTtponbHas pabora:

131
"ITponsBogHas"

1 1 https://m.edsoo.ru/72752YHQ9

[ToBTOpenwme, 0600IIEHNE,
132 CUCTEMAaTU3aIus 3HAHWII: 1 https://m.edsoo.ru/PCOMVZEMH

"VpaBHeHus"




[ToBTOpEHME, 0600IIECHNE,

133 cuCTEMATU3AIUA 3HAHUIL: 1 https://m.eds0o.ru/RI36TWPAT
"Oyakuun"
134 HroroBast koHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/7LME3ZN27
135 Wrorosast KoHTpOJIBbHASA paboTa 1 1 https://m.edsoo.ru/Y 11L.9K7609
136 Hosropenue, 0606meHI:Ie’ 1 https://m.edsoo.ru/FF21A8SJZ
CUCTeMaTH3alusl 3HAaHHH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHue nporu3BOJHON K
UCCJIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIC PeCypChl

https://m.edsoo.ru/E9SB1SYNM

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

https://m.edsoo.ru/W7FOW9ADE

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

https://m.edsoo.ru/N61EYOQXN

[IpumeHeHne MpOrU3BOTHOM K
UCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTBH U OKCTPEMYMBI

IIpruMmeHeHne nporu3BOAHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U OKCTPEMYMBI
[IprMeHeHne npon3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

https://m.edsoo.ru/39CNHJISO

https://m.edsoo.ru/H4LRRPTNU

https://m.edsoo.ru/GN11SQZZR

Haxoxnenne ganbopIero u
HAaUMEHBIIIETO 3HAUEHUS
HenpephIBHON (YHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/CSANWBULB

Haxoxnenne HanOoOIbIIETO 1

https://m.edsoo.ru/HQU4R7TC7




10

11

HAMMEHBIIETO 3HAUCHHUS
HENpEepbIBHON (PYHKIIUU HA
OTpe3Ke

Haxoxnenue HaubombIero u
HAUMEHBIIIETO 3HAUCHUS
HENpephIBHON (YHKIIUU HA
OTpEe3Ke

Haxoxaenne HanbomnpIiero u
HAUMEHBIIIETO 3HAUCHUS
HENpepbhIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYECHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/BEOWXUF3F

https://m.edsoo.ru/FI1C58HIG

https://m.edsoo.ru/IEEIH61Y7

12

Haxoxnenne HanboIbIIETO 1
HaMMEHBIIETO 3HAUYECHUS
HENpephIBHON (DYHKIIUU HA
OTpEe3Ke

https://m.edsoo.ru/64IKWZ70D

13

[IprMeHeHne Mpon3BOHOM s
HAXO0X/IECHUS HaWITy4Ilero
pEILIeHNUs B IPUKIAIHBIX 3a7a4ax

https://m.edsoo.ru/ZMPEN7AP]J

14

15

IIpumeneHnre npou3BOIHOM IS
HaXOK/ICHUS HAWTyUIIIEeTO
penieHus B MPUKIATHBIX 3a/1adax

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U
YCKOpEHHS TPOIIECCa, 3aJaHHOTO
dbopmyroi uiu rpapuKoM

https://m.edsoo.ru/JQ4T53RW5

https://m.edsoo.ru/IJJOCONWS57




[IpumeHeHue nporu3BOIHOMN 11t
OMpeJIeJICHUsI CKOPOCTH U

16 https://m.edsoo.ru/HXTRI77AS
YCKOpPEHUS IIpoLEecca, 3aJaHHOrO
dbopmyIoit uimu rpadpuKomM

17 Kommozurus ¢hyHKImii https://m.edsoo.ru/0D1VDOCOZ

18 Kommozuius ¢pyHKImi https://m.edsoo.ru/P6PCUHT4D

19 Kommozurust ¢hyHKImii https://m.edsoo.ru/LGNJMKS00
I'eomerpuueckue oO6pa3sl

20 YpaBHEHU Ha KOOPJAUHATHOU https://m.edsoo.ru/WUIS4RBXB
TUIOCKOCTH
I'eomerpuueckue oOpa3sl

21 YpaBHEHUI HA KOOPJIUHATHOMN https://m.edsoo.rt/RWWLNFOGR
IJIOCKOCTH
KonTponbnas pabora:

22 "UccnenoBanue GyHKIMNA C https://m.edsoo.ru/8DME3XV95
MTOMOIIIBIO TTPOU3BOAHON"
[TepBooOpazHasi, OCHOBHOE

23 . https://m.eds0o0.ru/GS6KLIIMB
CBOWCTBO MEPBOOOPA3HBIX
[TepBooOpa3HbIe FIeMEHTAPHBIX

24 ¢bynkuuit. [IpaBuna HaxoXKAEHUS https://m.edsoo.ru/JU3413GVM
epBOOOPA3HBIX
[TepBooOpa3Hbie FEeMEHTAPHBIX

25 bynaknumid. [TpaBuna HaxoxaCHUS https://m.edsoo.ru/FN7VYQ15Z
epBOOOPaA3HBIX
Hurerpai. I'eomerpuyeckuii

26 https://m.edsoo.ru/GGPXB7R&C
CMBICI MHTETpaja

27 Beraicrerine onpezenciioro https://m.edsoo.ru/4R9TWIZ52

uHTeTpaa mo popmysme




28

Hgerorona-Jleiioaumna
Brrunciienue onpenenéHHoro
UHTErpaia mo popmyie
Hgerorona-Jleiioaumna

https://m.edsoo.ru/1AJEM4RQT

29

[IpuMeHeHnue uHTETpaNa s
HAaXO0’KJICHUS IIJIOIAEH IUIOCKUX

¢uryp

https://m.edsoo.ru/MU24JJVID

30

31

32

[IpumeHneHnue nHTETpaNa s
HaXO0XJIeHUSI 00BEMOB
TCOMETPHYCCKUX TEIl

[Tpumeps! pemieHuit
muddepeHIaTbHBIX ypaBHEHUI
[Ipumeps! pemenuit
muddepeHIaTbHBIX ypaBHEHUI

https://m.edsoo.ru/77COVHICS

https://m.edsoo0.ru/GV6VHSESLS

https://m.edsoo.ru/GQOISP1PX

33

Marematnueckoe
MOJICIUPOBAHUE PEATbHBIX
MIPOIIECCOB C MOMOIIIBIO
nudepeHIaTbHBIX YpaBHEHUN

https://m.edsoo.ru/LLIDKMSOC

34

35

KonrtpomnbHas padora:
"IlepBoobOpa3Has u unTerpan"”
Tpuronomerpudeckue GyHKINH,
UX CBOMCTBA U rpauku

https://m.edsoo.ru/06KKZN9AH

https://m.edsoo.ru/43EDG1XRK

36

Tpuronomerpuueckue GyHKIINH,
UX CBOMCTBA U rpapuku

https://m.edsoo.ru/37WDY2B6K

37

38

Tpuronomerpuyeckue GyHKIINH,
UX CBOMCTBA U rpapuKu
Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBa U rpauku

https://m.edsoo.ru/35VO7LIOQ

https://m.edsoo.ru/CNQLICBYR




39

40

41

42

43

44

Tpuronomerpuueckue QyHKIUH,
UX CBOWCTBA U rpauku

Ot60p KOpHEH
TPUTOHOMETPHUYECKHIX
YPaBHEHHIA C IIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTHU

OTt60p KOpHE
TPUTOHOMETPHYECKIX
YPaBHEHHI C IIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

OTt60p KOpHE#
TPUTOHOMETPHUYECKIX
YPaBHEHHIA C IIOMOIIIBIO
TPUTOHOMETPHUECKOMN
OKPYXHOCTH

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

Pemienne TPUTOHOMCTPHUYUCCKUX
HCPAaBCHCTB

https://m.edsoo.ru/JYONTMOIS

https://m.edsoo.ru/ODHC3ZFH?2

https://m.edsoo.ru/EY67USIYI

https://m.edsoo.ru/60J90ZI1 W

https://m.edsoo.ru/NPGOZIWAL

https://m.edsoo.ru/BIEFQCOPY

45

Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/POCTAGVUJ

46

Pemienue TpuroHomMeTpuyECKuX
HEpPaBEHCTB

https://m.edsoo.ru/DC43MAHFK




Pemenuie TpUroHOMeTpHUUECKUX

47 https://m.edsoo.ru/SESMOFQW7
HEPABCHCTB
Kontponbnas pabora: "I 'paduku
TPUTOHOMETPUUECKUX KI[AIA.

48 p R by https://m.edsoo.ru/5SJH7N1DTD
Tpuronomerpudeckue
HepaBeHCTBA"
OCHOBHBIE METOIIBI PEILIEHUS

49 AP hitps://m.edsoo.ru/SEGSBXW3Q
MOKa3aTeIbHBIX HEPABCHCTB
OcHO € METO ele

50 HOBHDIC METOABL PEILICHIT https://m.edsoo.ru/OKOI4NQNY
MOKAa3aTeIbHBIX HEPABCHCTB
OCHOBHBIE METOIbI PEIIECHUS

51 ARLD https://m.edsoo.ru/XKI1IL8C06
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIIBI PEILICHUS

52 AbLD hitps://m.eds00.ru/S16YSEIUA
MOKa3aTeIbHBIX HEPABCHCTB
OcHO € METO erre

53 HOBHBIC METOB PELLICHIA https://m.edsoo.ru/HBE6M6CYQ
norapu(pMUUECKIX HEPABEHCTB
OCHOBHBIE METOIbI PEIIECHUS

54 AABLP https://m.edsoo.ru/TPJ4YUEUS8
JorapupMUUECKUX HEPABEHCTB
OCHOBHBIE METOIIBI PEIICHUS

55 AAbLP https://m.eds00.ru/SC4WSD4TP
JorapupMUUECKUX HEPABEHCTB
OCHOBHBIE METOIIBI PEIICHUS

56 AbLP https://m.edsoo.ru/6XWRKOGBQ
norapu(pMUUECKIX HEPABEHCTB
OCHOBHBIE METObI PEIIECHUS

57 ABLP https://m.edsoo.ru/7N30OMGUSA
UppaIlMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METOIIBI PEIICHUS

58 ABLP https://m.edsoo.ru/NYRQK?20JO
UPPAIMOHATILHBIX HEPABCHCTB
OcHO € METO erre

59 HOBHPIC METOIR! PELLICHHA https://m.eds0o.ru/TKEL6CU7P

MPPALMOHAJIBHBIX HEPABEHCTB




OCHOBHBIE MCTOJBI pCIICHUA

60 https://m.edsoo.ru/SOOR8V677
UPPAlMOHATILHBIX HEPABCHCTB
I'pacdmueckne MeToabl peELIEHUS

61 pad AABLP . https://m.edsoo.ru/CEFJGB7PP
HUPPALMOHATLHBIX YpaBHEHUT
I'padugeckue MeTOIBI PELICHUS

62 pad AAbLP . https://m.edsoo.ru/SDTMHO0B9G
UPPAIMOHATILHBIX YPABHCHHIMA
I'pacdmueckne MeToabl peELIEHUS

63 pag ARLP N https://m.edsoo.ru/PWKS5FHR 11
MOKA3aTeIbHBIX YPaBHCHUN
I'padmueckne MeToabl peLIeHUS

64 pad AABLP https://m.edsoo.ru/4W29ZJPZ4
MOKa3aTeIbHBIX HEPABCHCTB
I'padugeckue MeTOILI PENICHUS

65 pad ABLP . https://m.edsoo.ru/AYOLSVBQH
norapu(pMHUECKUX YpaBHEHHHA
I'paduueckne MeToabl peLIeHUsS

66 pad ARLD https://m.edsoo.ru/B7IOWE7LT
Jorapu(pMHUECKIX HEPABEHCTB
I'padmueckne MeToabl peLIeHUS

67 pad AABLP https://m.edsoo.ru/DQOJPAM35
JorapupMUUECKUX HEPABEHCTB
I'paduueckne METOBI pemIeHUs

68 MOKa3aTeJIbHBIX 1 https://m.eds0o.ru/2NOQX4IT5
norapu(MUUECKUX YpaBHEHUN
['padmyeckue METOIBI pelIeHHs

69 MOKa3aTeJIbHBIX 1 https://m.edsoo.ru/ WNN60ON936V
nmorapu(MUUECKUX YpaBHEHUN
I'paduueckue MeTobI pemieHus

70 IMMOKA3aTCIbHBIX U https://m.edsoo.ru/5285JJ231
norapu(pMHUUECKUX HEPABEHCTB
['padmaeckue METOIBI pEIICHHS

71 MOKa3aTelIbHBIX U https://m.edsoo.ru/H/RCFPHRQ

J'IOFapI/I(pMI/ILICCKI/IX HCEPAaBCHCTB




72

73

74

75

KonrtpomnsHas pabora:
"UppanuoHaibHbIe,
[IOKa3aTeNbHbIE U
JorapupMHUECKUE HEpaBeHCTBA"

KomrutekcHble yncia.
Anrebpanueckas u
TpUroHoMmeTpuyeckast HopMel
3aMMCcy KOMIUIEKCHOTO YHCciia
KomrutekcHble yncia.
AnreOpanueckas u
TpUTOHOMETpUYecKasi GopMbl
3aMycy KOMIUIEKCHOTO YHClia

ApudmeTndeckue oneparuu c
KOMIUIEKCHBIMU YHCIIAMU

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA25Z

https://m.edsoo.ru/NXW7I0PUS

https://m.edsoo.ru/13KLU4DRU

76

77

78

79

Apudmerndeckre onepanum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

N300pakeHre KOMIUIEKCHBIX
4yyceln Ha KOOPAMHATHOU
IUIOCKOCTH

N300paxeHne KOMITTIEKCHBIX
yucel Ha KOOPAUHATHOU
MJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YKciia

https://m.edsoo.ru/4MH5SJ9B0

https://m.edsoo.ru/NSUS560RS8

https://m.edsoo.ru/C7N4LUODS

https://m.edsoo.ru/SVW220UC2

80

81

®opmyna Myaspa. Kopau n-oi
CTENEeHH U3 KOMILIEKCHOTO Yncia

HpI/IMeHCHI/IC KOMIIJICKCHBIX
YUCCI IJId pCUICHU A (I)I/I3I/I‘-ICCKI/IX

https://m.edsoo.rt/YCWOXQ3E6

https://m.edsoo.ru/M33HA2FT9




H TCOMETPHUUICCKUX 3aaa4d

KonTtponbHas pabora:

82 " " https://m.edsoo.ru/GUNT4PQPE
KommnekcHeie uncia

83 Harypanbnble u nenbie yncina https://m.edsoo.ru/61.53POCIQ

84 HarypanbsHble U 1iesbie yucia https://m.edsoo.ru/9DAXEE1GO
IIpuMeHeHe TPHU3HAKOB

85 P P https://m.edsoo.ru/XD2VU8Y 18
JIETUMOCTH 1LIJIBIX YUCENT
[IpruMmeHeHue npu3HaKoB

86 https://m.edsoo.ru/BKXH3VHMC
JIETUMOCTH LIEJIBIX YUCEN
[IpumeHeHue npru3HaKkoB

87 genuMmocTH 1enbix unucelr: HOJl u https://m.edsoo.ru/U549]JT5GI
HOK
[IpuMeHeHue npru3HaKkoB

88 nenuMoctH nenbix uucena: HOJ n https://m.edsoo.ru/RITIFXZWU
HOK
[IpuMeHeHne npru3HaKoB

89 IEIUMOCTH LIETBIX YUCET: https://m.edsoo.ru/SENDP0C41
OCTaTKH 0 MOJYJIIO
[IpumeHeHre MPU3HAKOB

90 JNEIUMOCTH LIEABIX YUCET: https://m.edsoo.ru/LNZN330RG
OCTaTKH 0 MOJYJIIO
[IpumeHeHre MPU3HAKOB
JETUMOCTH LIeJIbIX YUCEN:

91 https://m.edsoo.ru/ASOHTW?28V
anroput™ EBkiuaa ass pemenus
3aj71a4 B IEJIbIX YHCIax
Kontponbnast pabora: "Teopus

92 " https://m.edsoo.ru/NCZOYIBFR
LEJIBIX YHCeT

93 CucremMa 1 COBOKYITHOCTh https://m.edsoo.ru/6QAMHIW49




94

ypaBHeHUM. PaBHOCHIIbHBIE
CHUCTEMBI 1 CUCTEMBbI-CJICCTBUS

Cucrema n COBOKYITHOCTb

ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS

https://m.edsoo.ru/2NYFSLIRC

95

OcHOBHBIE METO/bI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
palOHaIbHBIX YPAaBHEHHUN

https://m.edsoo.ru/CKESHUS7T

96

97

98

99

OcCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
VPPALMOHAJIBHBIX YPABHEHUN

OcHOBHBIE METO/BI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
IIOKa3aTeJIbHBIX YPaBHEHUI

OCHOBHBIE MCTOJbI PCIHICHUA
CHUCTEM U COBOI(YHHOCTCI‘/’I
MMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OcCHOBHEBIC MCTOABI pCHICHUA

CUCTEM U COBOKYITHOCTEM
JorapupMHUUECKUX ypaBHEHUH

https://m.edsoo.ru/JKOPF5SPM?2

https://m.edsoo.ru/5IZ5AIVWZ

https://m.edsoo.ru/VUDYFBU4C

https://m.edsoo.ru/10O4NP4WEE

100

OcHOBHBIE METOIbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
Jorapu(pMUUECKUX ypaBHEHHM

https://m.edsoo.ru/XIK82R4Y3

101

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTEeMaTUYEeCKMX 3a/1a4 U 3a]a4
U3 pa3IMuHbIX o0JacTel HayKu U
pEATbHOM )KU3HH,
MHTEPIIPETALNS TOTYYEHHBIX

https://m.edsoo.ru/FVBON9ARO




102

103

104

105

pe3yJbTaTOB

[IpuMeHeHne cucTeM K pereHuto
MaTeMaTUYeCKUX 3a7a4 U 3a7a4
U3 pa3IMyuHbIX o0JacTel HAyKH U
peanbHOU KU3HU,
MHTEPIIPETALNS [TOJTYYEHHBIX
pe3yJIbTaToB

[TprMeHeHnEe HEPaBEHCTB K
PELICHUIO MaTEMAaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX
obractell HAyKH U pealibHOI
YKU3HU, UHTEpIpeTaLus
MOJIyYEHHBIX PE3y/IbTaTOB

KonTponbnas pabota: "CucremMsl
paloHaIbHbIX,
MPPALMOHATIBHBIX
MOKa3aTEeIbHBIX 1
norapu(MUUECKUX ypaBHEHUN"

ParnmonanbHble ypaBHEHUS €
napameTpamu

https://m.edsoo.ru/BS2BRDQ&8D

https://m.edsoo.ru/KEPYP4ACG

https://m.edsoo.ru/PY1EYYY4M

https://m.edsoo.ru/BVE4CV90B

106

PanmonansHbie HEpaBEHCTBA C
rapaMeTpamMmu

https://m.edsoo.ru/AX7UKVAVW

107

108

PanmmonansHBIE CHCTEMBI C
rnapaMeTpamu
HppauronaibHble ypaBHEHUS,
HEpPABEHCTBA C MapameTpaMu

https://m.edsoo.ru/CMKD4UGBP

https://m.edsoo.ru/PFOEGIXEG

109

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

https://m.edsoo.ru/GVGKCPRIJZ




110

111

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

https://m.edsoo.ru/QJ4K1Y35W

https://m.edsoo.ru/M725624SQ

112

113

114

Jlorapugmuueckue ypaBHEHHUS,
HEpaBEHCTBA C MapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMmerpamu

Tpuronomerpuyeckue
ypaBHEHHUS C TapaMeTpaMu

https://m.edsoo.ru/114BBN6PR

https://m.edsoo.ru/1US8VS5YYB

https://m.edsoo.ru/J3E6M4K5P

115

116

117

Tpuronomerpuueckue
HEPABEHCTBA C IIapaMeTPaMHU

TpuronoMeTpuyeCKrue CUCTEMBI C
napaMeTpamu

[TocTpoenue u uccnenoBanue
MaTEMAaTHYECKUX MOJENIEH
pEAIBHBIX CUTYallUi C IIOMOILBIO
YpaBHEHMH C mMapamMeTpamu

https://m.edsoo.ru/KXSQIMLXW

https://m.edsoo0.rt/EGQYTSCMK

118

119

ITocTpoenune u ucciegoBaHue
MaTeMaTHYeCKUX MoACIeH
peaNbHBIX CUTYALMI C TOMOIIBIO
CHUCTEM YpaBHEHUH C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYeCKUX MOJENen
peaNbHBIX CUTYALMI C TOMOIIbIO
CHUCTEM ypaBHEHUH C
napameTpamu

https://m.edsoo.ru/SYJHPEZ54

https://m.edsoo.ru/07QRW54X]




120

121

KoHnTtposnbHast pabora: "3amauu ¢
napamerpamu”

[ToBTOpEeHmE, 0600IICHNE,
CHCTeMaTH3alns 3HAHMI:
"VpaBHenus"

https://m.edsoo.ru/AUDRLEGIH

https://m.edsoo0.ru/Q96Z4GTOB

122

[ToBTOpeHue, 06001ICHNE,
cUCTeMaTH3aIs 3HAHWI:
"VpaBHeHus"

https://m.edsoo.ru/LDDJV3J2C

123

[ToBTOpenue, 06001ICHNE,
CHCTEMAaTH3aIus 3HaHUHN
"VpaBuenus. CucteMbl
ypaBHEHUI"

https://m.edso0o.ru/0T5CT6Z9Y

124

125

126

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIlis 3HAHW:
"Hepasenctpa"

[ToBTOpenue, 06001IIEHNE,
CcHUCTEMAaTH3aI1sl 3HAHMIA:
"HepaBenctpa"
[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTH3aI|sl 3HAHMIA:
"HepaBencraa"

https://m.edsoo.ru/785E3G27D

https://m.edsoo.ru/JINOOB5SEMJ

https://m.edsoo.ru/S6OBDWS8RS

127

[ToBTOpenue, o6odIIEHNE,
cucTeMaTu3alus 3HaHW:
"ITponsBoaHas u eé
npuMeHeHue"

https://m.edsoo.ru/9ZPIBFWS3

128

[ToBTOpenwue, 0600IIECHNE,
CHCTeMAaTH3aIus 3HaHUH:
"IIpousBoaHas u eé

https://m.edsoo.ru/ITTBR16TV4




npuMeHeHue"

[ToBTOpeHnue, 06001ICHNE,
cucTEMaTU3aIs 3HAHWH:

129 . 1 https://m.edsoo.ru/2FTL.33S5B
"[IpousBoaHas U €&
npuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

130 CHCTEMAaTU3aLMs 3HAHU: 1 https://m.edsoo.ru/20Y4E5B2P
"UuTerpan u ero npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

131 CUCTEMATH3AIUA 3HAHUIL: 1 https://m.eds0o0.ru/O9UIWIKA2
"Oyaruun"
[ToBTOpEHHE, 0000IICHUE,

132 CUCTEMAaTH3aLMs 3HAHUH 1 https://m.edso0o0.ri/QY81HGQQV
"Oyakuun"
[ToBTOpEHHE, 0000IICHUE,

133 CUCTEMATU3aIUA 3HAHUIL: 1 https://m.eds0o0.1u/SQILOYARI1
"OyHkuun"

134 Hroroas koHTpoabHas pabora 1 1 https://m.edsoo.rt/BMDRMCOPG

135 HToroBas KOHTpoJIbHAsA paboTa 1 1 https://m.edsoo.ru/N7J3K1FD7

136 Hosropere, 0606meHIfe’ 1 https://m.edsoo.ru/SANNIWXOM
CcHCTeMaTu3alys 3HaAHUH

OBHIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTATbl 0CBOCHU S OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

Yucna U BRIYUCICHUS

1.1

OnepupoBaTh MOHATUSMH: pALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BoinonuaTe  apudmernyeckue  onepauMM ¢ palUOHAIBHBIMM U
JICHCTBUTEIILHBIMU YU CIIAMU

BrimonHaTe HpI/I6HI/I)KéHHLIe BBIYUCIICHUS, UCIIOJIb3YA IIpaBUJIa OKPYIJICHUAA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATUSMM: CTENEHb C IEJIBIM II0Ka3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIBHBIX YUCEN JUIS
pelIeHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO yIJIa;
UCMONB30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4epe3  OOpaTHbIE
TPUTOHOMETpHUECKHE (PYHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAIIBHOE, MppaLMOHAIIBHOE YpaBHEHHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

2.2

BoinonusaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN W pelliaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BoimonHATe npeobpa3zoBaHus LENbIX, PAMOHATIBHBIX U MPPALMOHAIBHBIX
BBIDAKEHMM W peliaTh OCHOBHBIE THIIBI LEJNbIX, PAalUOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA [JII PCHICHUA MATCMAaTUYCCKUX
3aZlaq 1 3aa4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MonenupoBaTh peanbHblE CHTyallMd Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPQXKECHUSI, YpaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJaud, HUCCIIEI0BaTh
MOCTPOCHHBIE MOJICNIN C MCIIOJIF30BAaHUEM arrapara anreopsl

DOyHKINUH U TpaPUKH

3.1

OnepupoBaTb MOHATUAMH: (QYHKIUS, cIOCOOBI 3aMaHust (QYHKIMH, 00JIaCTh
ONpeNeIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKINN

OnepupoBaTb MOHATUSMH: YETHOCTh U HEUETHOCTh (GYHKIUH, HYIU

32 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUHONW (PYHKIIUH,
CTETICHHOW ()YHKITUH C IEJIBIM TIOKa3aTelieM
Hcnonw3oBath rpaduku (QyHKUMHA Ui HCCIENOBaHHS MPOIECCOB U
3.5 3aBHCUMOCTEH MpH pElIeHUU 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHOH JKMU3HH, BBIpaXaTh (pOpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hayana maremaTtnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudmeTHueckas u
’ reoOMeTpUYECcKasi MPOrpecCcuu
40 OnepupoBaTh TOHATUAMHU: OECKOHEUHO YyOBIBAarOIIas TreoMeTpuyecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBaIOIIEeH reOMEeTPHUECKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb3oBath CBOMCTBA IOCJENOBATEIBHOCTEH M MPOTpeccuid i
’ pelIeHus peasibHBIX 3a/]1a4 MPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JJOTuKa
5.1 OrnepupoBaTh MOHITHSIMU: MHOKECTBO, ONIEpPAIIUN Ha/I MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar Ui ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATUSAMH:  ONpENETICHUE,  Teopema,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HATypaJbHOE, IIE€J0€ YHCIIO; HCIOJIb30BATh
1.1 NPU3HAKA JEITAMOCTH MENbIX YHCEN, PAa3JIOKEHUE YWCIa Ha TIPOCTHIE
MHOXKHUTENH JIJIsl pelIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTENEHB C PAIMOHAJIBLHBIM [TOKA3aTEIEM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYuca, AECITUYHBIC M HATypaIbHBIE
' sorapuMel
2 YpaBHEHHS 1 HEpABEHCTBA
2.1 [IpumeHsaTh CBOICTBAa CTeMEHHW s MPEOOpa3OBaHHS  BBIPAKCHHH,




ONCpHUpOBaTh MOHATHUAMHU: II0KA3aTCIIbHOC YPABHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHCHI/Iﬁ 1 HCPaBCHCTB

22

2.3

Bremonsate mpeoOpa3oBaHUS BBIPAKEHHH, COJACPXKALIUX JOTapU(MBbI;
OIIEpPUPOBATH MOHATHUAMU: JIOTapU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
peaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXOI[I/ITB PEIICHUA HpOCTeI;'IIHPIX TPUTOHOMECTPUUCCKHNX HECPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILIECHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJIA PEIICHUS IPAKTHYECKUX
3aj1a4

2.5

2.6

Haxoauts pemennst mpoCcTeUIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUM Ha S3blKe anreOpbl, COCTABIAThH
BBIPAKCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJICIIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee H
HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
uccieIoBaHMs PYHKIINHU, 3aJaHHOU TrpaduKoM

3.2

33

34

OnepupoBaTh MOHATHAMH: IpaUKU MMOKA3aTEIbHOM, JOrapupMuIeckon u
TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIsl PEILIEHUS] ypaBHEHUI U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpaUKu TUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BATh UX JIJISl PELLICHUS] CUCTEMbI JTMHEHHBIX YpaBHEHUI
Ucnonws3oBarh rpaduku (GYHKIMA [ HWCCIEAOBAHHUS TPOILIECCOB U
3aBUCHUMOCTEN U3 APYTrUuX YUeOHBIX AUCIUTIINH

4.1

4.2

Hauana matemaTnyeckoro aHaiusa

OnepupoBaTh MOHATUSMH: HeTpepbIBHASA (DYHKIIMS, TPOU3BOIHAS (PYHKIIUY;
UCIIOJIb30BaTh T€OMETPHUECKUN U (DU3NYECKHI CMBICT TPOM3BOJHON JUIA
peleHus 3a1ad

Haxoauth  mpou3BOAHBIE  3JEMEHTApPHBIX  (QYHKIMM,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIIUH

43

4.4

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HCClenoBaHWs  (QYHKIUM  HA
MOHOTOHHOCTh M JIKCTPEMYMBI, TPUMEHSATh PE3YJIbTaThl HCCIEAOBAHHS K
MOCTPOEHHUIO IpapUKOB

Hcnonn3oBarn MNPOU3BOAHYIO IJId HAXOXKACHUA HAWITYyYIICTO PCHICHUA B
MPUKJIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OnepupoBaTh MNOHATUSMH: MEpPBOOOpa3Hass M WHTErpaji; IOHUMATh
reOMEeTPUYECKUi U (PU3NUYECKHI CMBICIT HHTETpaja

4.6

HaxonuThk mepBooOpa3Hble 3J€MEHTApHBIX (YHKINH, BBIYACISITh HHTETPAT
o ¢popmyne Herorona — JleiiGnua




4.7

Pemate MMPUKJIAAHBIC 3ada4d, B TOM YHUCIIC COLUAIbHO-DKOHOMHWYCCKOIro "1
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cp€acTBaM MaTEMaTHYCCKOI'O aHaIn3a



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  uuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JIpOOM, HPOLEHTHI,
11 OeCcKOHEUHbIE NepUoANYECKHE IpoOU. Apr(MeTHUEeCKre ONepaluy ¢ palMoOHAIbHBIMU
' qucaaMu, IpeoOpa30BaHUs YUCIOBBIX BelpakeHU. [Ipumenenue 1pobeii u mporeHToB
JUI PeLIeHUs NPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpaciel 3HaHUHM U pealbHON KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC U UPPAIMOHAIBHEIC Yncia. ApUPMETHICCKHIE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuOnukEHHbIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUIH
Crenenb ¢ nenbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 Hcnonb3oBanne moaxosmiet Gopmbl 3alucy ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKUX 3a7a4u U MPEACTaBIECHUS JaHHbBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBus ¢ apupmeTnyecKuMu
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmysl
)3 VYpaBHeHHe, KOopeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4 Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaninoOHAIbBHBIX YPaBHEHW U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX ypaBHEHUI
57 [IpumeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKHX 3a]1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIUYT U TpapUKU
31 OynHkius, crnocodbl 3amanus ¢yHkuuu. ['paduk QyHkiun. BzaumHo oOparHbIE
' GyHKIUH
39 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWH GyHknouu. Hymm ¢QyHKIMH.
' [TpomexyTkH 3HaKOIOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHast (GyHKIHMS C HATYpaJbHBIM M IEJBIM MoKa3aTeneM. EE cBoiicTBa u rpaduk.




CaoticTBa U rpaduK KOPHSI 11-OU CTCTICHH
34 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAENICHUE TPUTOHOMETPUUECKUX (PYHKIIMIMA
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
49 reoMerpuueckas mnporpeccus. Cymma OecKOHEUHO YOBIBaIOIIEH TIeOMETPUYEeCKON
' nporpeccud. PopMyiia CII0XKHBIX IPOLEHTOB. lcmonp30BaHME NIPOrpEeCCHH IS
peleHus pealIbHbIX 3a]a4 PUKIAJHOIO XapaKkTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omepanud Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 [IpruMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO —amnmapara Ui ONMCAHUS PEAbHBIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX yUEeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 HatypanbHble u nienble uncina. [Ipu3Haku AeIUMMOCTH LHEIbIX YHCel
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [TpeoOpa3zoBanre BbIpaKeHHM, COIEpPKALIUX CTENEHH C pallMOHAIbHBIM MOKa3aTelleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
26 CucreMbl TMHEMHBIX YpaBHEHUH. PellleHne npukiIagHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucreMbl U COBOKYITHOCTH pPallOHAIbHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a/1a4
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaslbHOW KU3HH
3 DOyHKINUK U TPaPUKH
Oynkuus. I[lepuognueckue ¢yakmun. I[IpomMexyTku MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIUH. HaunOomnbinee M HauMeHblIee 3HAYECHUE
(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu




33 [Noka3zaTtenpHas u norapudmudeckas QyHKIHH, UX CBOWCTBA U TpaduKu
34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaIbHOM KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [TpousBogubie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIHUA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
[IpuMeHeHnre MPOU3BOIHOM /I HAXOXKICHUS HAWIYUIIEro PEHICHUS] B MPUKJIIAIHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuit U GuU3NUYECKUil CMBICI. BolyricieHue MHTErpana mo

dopmyne Hetotona — JleiiOnuna



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

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

Brnanenue MerogamMu J0Ka3aTenbCcTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMeHue GOpMyIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEACIICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHIYKIUU;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUU 3ajay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OIEepUpPOBATh
MOHSTHSMM: MHOKECTBO, IIOJMHOKECTBO, OIEpallMi HaJ MHOXKECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YyHClie U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUAMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONIb30BaTh Tpadbl MpU

pCeHICHUHN 3a1a1

YMeHue omnepupoBaTh MOHATUSMU: HATYpaJbHOE YUCIO, LIEJI0E YHUCIO,
CTEMEeHb C IEJIBIM TI0Ka3aTeeM, KOPeHb HaTypaJIbHOW CTETICHH, CTETICHb C
palMOHAIBHBIM MOKA3aTEJIEM, CTENEHb C JIEUCTBUTENIbHBIM IOKa3aTelIeM,
gorapudmM dUHCIA, CHHYC, KOCHHYC W TaHI€HC IPOU3BOJBHOTO 4YHCIIA,
OCTaTOK 10 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOXECTBA HATYpaJIbHBIX, UEJIbIX, pAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHCeN; YMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITNI 00N
JIeNUTeNh W HauMEHbIlee ofliee KpaTHOe, anroputMm EBkanaa mpu
peIlIeHnH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIMOHHBIMUA CHCTEMaMU
CUHCIICHUS; YMEHUE BHITIONHSATH BHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPOKEHHM CO CTETNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUPOBaTh  IMOHSITHUSMU:

MOCJIeI0BATENbHOCTh, apu@MeTHueckas Mporpeccus, TreoMeTpruiecKas




nporpeccusi, OECKOHEYHO YyOBIBarOIlas TIeOMETpHUYECKas IpOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppPEHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUICKCHBIE YHCIA, MOXAYJIb M apryMeHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX  YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTeNb  MaTpHIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, HX CHCTEMBbl, YMEHHUE OIIEpUPOBATH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHE pEIIaThb YpaBHEHUS,
HEPABEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMETpPOM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMS
(GYyHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAS (YHKIIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICT TNPOU3BOJHOM, IepBooOpasHas, ONpeaeNEHHbIN
UHTETpall; YMEHUE HaXOJUTh ACHUMNTOTHl rpapuka (QyHKIUU; yMEHHUE
BBIUMCIATh  INPOM3BOJHBIE  CYMMBI, INPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHE HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJIHYIO JJSi HCCIEAOBAHUS (DYHKUUH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAUYeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJI30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHATh IMPOU3BOAHYIO ISl HAXOXKIACHWS HAWIydLIEro
pelleHnss B NPUKIAIHBIX, B TOM YHCJE COLHAIbHO-)KOHOMHYECKHX H

bu3MUeCKUX 3aa4ax; HAXOAUTh TUIOMAIU U OOBEMBI PUTYpP C MTOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMU, oOpaTHAsT QYHKIINS,
KOMIO3UIUS (DYHKIMHA, JWHEHHAas (QYyHKUUSA, KBaapaTW4yHas (QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHkunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeslbHAs |
jgorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
GyHKUMH,  BBINONHATH  npeoOpasoBaHus  rpadukoB  (PYHKUHUH,
UCMOJIb30BaTh Tpa(UKK Uil U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3aJad M3 peabHOMI
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKIUM IS pelieHus] YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ [apaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
NPOLIEHTHI, JA0JM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApPOB U
yCIIyT, HaJOTH, 33aud U3 O0JaCTH YNpaBJIE€HMs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHUs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HCCIENOBATh IOIYYEHHOE pEIICHUE U
OLIGHUBATh MPaBAONOAOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJIEINPOBAThH
peanbHble CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCHOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUAMHU: CpeaHee apu(MeTHdyecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE H3BJIEKaTh, WHTEPIPETHUPOBATH
uH(OpMalKIO, IPECTaBICHHYIO B Ta0IMIaX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peallbHbIX IPOLECCOB M SIBIEHUIl; MPEACTaBIATh
UHPOpPMALIMI0O C TOMOIIbI0O TabMWIl W JAuMarpamMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpaduyecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCIe10BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCceUBaHUs U JIMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUyecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXEHHUS BEpOATHOCTEH, (OpPMYIy IOIHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbBIE (GaKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAacCHpelesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA  pPAaCOpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpE/IeIeHH; yMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENCICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE
OIIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  NEPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEHHE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS Ul PEHICHUs 3a1ad; OICHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIA, IDIOCKUN YIoJl, IBYTPAHHBIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYIISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMbIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh MPU PEIICHUU
3aa4 U3ydyeHHbIe (DAKTHl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJEIN C IOMOLIBK0 TEOMETPUYECKUX IOHITUNA U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3ala4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYDHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, LWIMHApP, KOHYycC, map, cdepa, miomans chepsl, IIOmaib
MIOBEPXHOCTU NHUPAMHUbI, IMPHU3MBbI, KOHyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO ~NapajUlefienuIeaa, MNUpaMHUAbl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napaujiCJibHbIC OCH HWJIXM OCHOBAHWIO, CCYCHHC IIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IMIMHIPA, KOHYCAa; yMEHHE CTPOUTb CEUCHHE
MHOTOTPaHHHMKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpEACICHUS N3y4aeMbIX (UTYp, BBIABUTaTh THIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMOA0OWsA, MOM00HBIE (UTYPBI; yMeEHHE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHl, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
pEUICHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peajbHOM KHM3HM;, YMEHHE BBIUUCIATH TI'€OMETPHUYECKUE BEIUYMHBI
(umHA, yroj, IUIOHmIAAb, OOBEM, IUIOMIAJ b HOBEPXHOCTH), MHCIONIB3YS
U3ydyeHHbIE (QOPMYJIBI U METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHYCa, UWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
OpSMOYTOJIBHOTO — MapajlieNienunesia, MNUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYP

12
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VYmenune ONCprUpOBaAThH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKCHHWE BeKTopa Mo 0a3ucy,
CKaJIIPHOE TPOW3BEJCHHE, BEKTOPHOE MPOU3BEICHHE, YIOJI MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

JAJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMCcTOB

YMeHne BRIOMpPATh MOAXOMSIIAN METOJT TS PEIIeHUs 3a]]a4M; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTHKU B H3yYEHUH TPUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMAaTUUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATYpaIbHOU cTereHu. JleHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETICHH
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHTe€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpaxeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuUroHoMeTpuYeCcKue ypaBHEHUA
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble u 1poOGHO-palIMOHATbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaenTeab MaTpUILIbI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIM
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuud. Hymm QyHkmum.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS n-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX QYHKINH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu Haj MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anredpa U Hayaia MaTeMaTHueckoro aHaiusa; 10 kiacc.
yrayonenHnoe ooydenne Mepsisk A.I'., Homuposckwii JI.A., [Tonsko B.M.; on
penakuueit [logonsckoro B.E. O0niecTBO ¢ 0rpaHUY€HHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®»; AkuronepHoe 00111eCTBO
«M3parenscrBo «lIpocBemenne»

* MaremaTuka. AnreOpa 1 Hayajia MaTeMaTHYecKoro aHanusa; 11 kiacc.
yrayonenHnoe odyuenne Mepaisik A.T'., Homuposckwuit J[.A., [Tonsaxos B.M.; on
penakuueit [logonsckoro B.E. OO1iecTBO ¢ OrpaHUu€HHON OTBETCTBEHHOCTHIO
N3natensckuii nientp « BEHTAHA-I'PA®y; AkuinoHepHOE 00111€CTBO

«M3parenbctBo «IIpocBemienne»

METOINYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. KUM Anre6pa u Hauana ananu3a 10 xiacc, cocraBurens A.H. PypykuH,
OOO"BAKO", 2012r.

2.2. KUM Anre0pa u Hauana ananusa 11 knacc, cocrasutens A.H. Pypykun,
OOO"BAKO", 2012r.

3. 3. Matemaruka ans yqamuxcs 11-ro knacca "CrocoObl petieHus
HK3aMEHAIMOHHBIX 3aAa4", coctaButensb - Ctpomona 3.C., Boarorpan,

n3narenscTBo "bparbs ['pununs", 1999r.



4. "AnreOpa ¥ HayaJIa aHAJIN3a, TEOMETPUS", METOIMUECKUE PEKOMEHIAINU K
yueoHuky KO.M. Konsruna, H. E. ®énoposoii u ap., Mocksa, "I[Ipocsenienue”
2023 r.

5. AnreOpa u Hayajia MaTEMaTUYECKOTO aHanu3a. J(u1akTuaeckue MaTeprabl.
10 kmacc : yriyOiaeHHbIH YpOBEHb / . — 4 u3a. epepad. — M.: [IpocBemienue,
2020. — 207 c.

6. AnreOpa 1 Hadajga MaTEMaTUYECKOTO aHaNK3a. J(u1aKTHYeCKe MaTepHUabl.
11 knacc : yriyOieHHbIH ypoBeHb / . — 4 u3a. nepepad. — M.: [IpocBenienue,

2020. — 200 c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Nurtepuet -pecypcnl: https://ege.sdamgia.ru/

Nurepuer -pecypcsl: https://ege.sdamgia.ru/

https://skysmart.ru/

https://yaklass.ru /

https://edsoo.ru/

https://resh.edu.ru/

OI'MC Mos mikona https://myschool.edu.ru/
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