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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havala MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOEcCHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHNUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOro y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (GOpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblii Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJiaJbIBacT
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMHM (PU3UKU, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYeCKOro aHaju3a pa3BHBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIACHUS C MTOMOUIBI0O MHAYKIIMU U PACCY)KIATh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpPEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanM3a» OOydYarolIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] TMPHUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpIIpEeTalluk  TOJYYCHHBIX  PEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCSA MAaTEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydyeOHOM
JIEATECIIbHOCTH, TpeOyroued MNpoAOKUTEIbHON  KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YE€CKOro
aHaJau3a» BBIJCIICHBI CIECIYIOIINE COAEPKATEIbHO-METOIMYECKuEe TMHuK: «YHucna
U BhIUUCIEHUD», « DyHKIIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauaia
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEBHO-METOANYECKHE JIMHUA HW3YyYaloTCsS Ha TPOTSHKCHUH ABYX JIET
oOyueHHus] Ha ypOBHE CpeIHEero oOImero oOpa3oBaHUs, €CTECTBEHHO IOTIOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
collep)KaHNEe HECKOJIbKUX MAaTeMAaTWUYeCKHX JUCIUIUINH, TaKuxX Kak anre0pa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJEBalOT Bc€ Oosee
IIUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIEeI0BATEIHHO (HOPMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYI0 MOJIENb pPEabHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YIEeOHOTO Kypca, IJIs
PEIICHUsT CaMOCTOSTENFHO CHOPMYITHPOBAHHOW MaTEeMaTHUECKOM 3a/1adn, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «UHcia W BBIYHCICHUS) 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMINX B CEO0sl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, YMEHWE JIenaTh NPUKUAKY, BBIMOIHATH MPHOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YalOIMMMCS MHOXECTBA HATYpPalIbHBIX, LEJBIX,
pallMOHANBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YHcel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My CIHelnu(pUIeCKUe 3aqaud W ONEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, OocoOble CBOICTBa
paIMOHAIBHBIX ¥ UPPAIMOHATBHBIX YUCEN, apu(PMETHUECKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATYypallbHOM CTENEHM HAa MHOMECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTenbHOMY PACHIMPEHUIO KpPyra HCIMOJB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCsi TIpeCcTaBlIeHUe O €AMHCTBE MaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha TMPOTSHKEHUHU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXJI0M
pasnene I[lporpamMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3a1ad. B
pesynbrare OOydYaromivecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
pallMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYCCKUX U
TPUTOHOMETPHUCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalmx mapaMeTphl. [lojlydeHHbIE YMEHHS IIMHPOKO HWCIIOIB3YIOTCS TIPH
UCCIeNOBaHNH (DYHKIMM C TIOMOIIBI0 MTPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7la4 Ha HAXOXKJEHUE HAauOOJbIINX M HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi conepxxaTesbHas IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATH ~ pacdy€Thl MO  ¢opMysnaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TAaKXKE BBIPAKECHUM,
COJIEpKaIINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOJIWT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroIuXxcsa, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMH U Tpa@UKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKLNHM, NX CBOICTB
U rpaduKoB, UCHOIB30BaHUE (PYHKUMU 7S pEelIeHUs 3ajad U3 JpYruX y4eOHbIX
IPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (popMHpPOBaHUIO YMEHHUS BbIpakaTh (OpMyJamMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IMO3BOJISIOIIMX BbIpaXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznuyHoOi (opme: aHATUTHYECKOU, rpaduueckoid u cioBecHo. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHass nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYaroIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiaTh WX HauOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAUM GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
yCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKU B HAayKe, TEXHUKE U HcKyccTBe. OOydarouiecsi y3HarT O



BBIJIAIONINXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JIOTHKay BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIbHOW MaTEeMATHKHU
W TpejararoT Haubojiee YHUBEPCAIbHBIM S3BIK, OOBEIUHSIOMIMN BCE pa3jeibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BATh €TO Uil BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHbBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CleAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJn3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara ajiredopbl u
MaTeMaTHYECKOr0 aHajau3a, HWHTEPIpETaIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3yUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHISCKOTO aHAIM3ay.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Tepuoandeckue npodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PanuoHaJbHBIE W UpPpPAalMOHAIBHBIE YHCIA.
ApudpmeTnueckue — onepanMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JEHUCTBUTEILHOTO YUCIIA U €ro cBoMcTBa. [IpnONMkE€HHbIE BBIYKMCIICHHUS, PABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEH (POPMBI 3aIIUCH IEHCTBUTEIBHBIX YNCEN JISl PEILICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palnMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa jorapudma. JlecaTuuHble W HaTypalibHbIE
Jorapu(Msl.

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

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcCTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUSI LEbIX U APOOHO-PAlMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYICHb OT OJHOW MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHoOrowneHsl ¢  LEJIBIMU
koa(purmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINUX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METO/IBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[TpeoOpazoBaHre BhIpaXEHH, CONEPIKALITNX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PelieHue TpUuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JNMHEWHBIX ypaBHEHWH. Marpuiia CUCTEMbBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MAaTpUlbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEanbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTEeMaTHUECKUX 3aJad M 3a/ad U3 PazIuYHbIX o0JacTeld HayKd M peajbHOU
KU3HH.

DOyHKUMH U TPaPUKH

OyHKIMA, CrnocoObl 3amaHuss ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komno3zumms @yukiuii. I'papuk  yHkmmm. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu dyHkiuu.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JPOOHO-IMHEWHas (PYHKUIUHU. DJIEMEHTApHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIMS ¢ HATypaJIbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OM CTENEHH KakK (YHKUUH OOpaTHOU
CTENIEHU C HATYpaJIbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckas (yHKIHH, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuronHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX MpoOIeccaXx M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUSA IOCJIEIOBaTENLHOCTEH. MeTton
MaTeMaTU4YeCKON WMHIYKIWU. MOHOTOHHBIE U OrpaHUYCHHbBIC
nocyenoBaTeabHOCTH. McTOpHsi BO3HUKHOBEHMSI MAaTEMaTHMYECKOTO aHaliu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoOMeTpUUecKas mporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMEeTpUYECKON
IIPOrpeCcCur. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Hucio e. @opMyra Ci0kKHbBIX
npolueHToB. Mcnonb3oBaHWE TMPOTPeccUu JUisl  PEIIeHUs pealbHBbIX —3a/1ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble (GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (PYHKIMA HENPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. lIprMeHEHHE CBOWCTB HENMPEPBIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe GyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUY.

[IpousBoaHbie  3neMeHTapHbIX  (QyHkiud.  IlpousBomHas  CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITHHA.

MHo:xecTBa M JIOTHKA

MHoOx€eCTBO, oOmepaluyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JlmarpaMmsl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHWM, NMpPU PEMIEHUU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEICTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KVIACC

Yucaa v BBIYMCICHUA

HatypaneHble u uenbie yncina. [IpumeHenue npusHaKkoB AECIUMOCTH IIEJBIX
yycen, HauOodbIuid oOmui aeautens (mamee — HOJl) m HamMmeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa asis peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe Oomnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMEe KOMIUIEKCHBIX YHCE]l Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKHMX  YPAaBHEHHMH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHeHUs, HEpPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3a]ad M 3aJa4 U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HH, HHTEPIPETALMS [IOJTYyYECHHBIX PE3yIbTaTOB.

DYyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pelIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUMH 71 HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
IIPEIMETOB U PEANBbHOU KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHue MpoU3BOAHON K MCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
3KcTpeMyMbl.  Haxoxnenue  HamOonblIero M HAUMEHbBLIErOo  3HAauY€HUM
HENpephIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumMeHeHne NpPOU3BOJHOM JUIsi HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAHBIX 3a/1a4ax, Uil ONPEACIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION WK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XAeHUS IEPBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brrancnenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[Ipumenenue uHTErpana s HaXOXACHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEll.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEeHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE pEATbHBIX IMPOLECCOB C TMNOMOLIBI AU(depeHIInaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMHA 00YUaIOIIEeTocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLEAyp TpaxJAaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKOM MaT€MaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTMOKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXIC€HUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKoOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e301acHOro oopasa *KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHOM E€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3auuHbiM  chepam  MpoecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCcKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTUUECKOW KYJIBTYPhl, TOHHUMAHUE BIIASHHS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpelibl, IJIAHUPOBAHHE IOCTYNKOB U OILIEHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKH Kak c(]epbl 4YeIoBEYECKOW MesATEeNbHOCTU, 3TamoB €&
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOECKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeJieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U MOPeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJ1aTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKICHUIM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBATh apryMEHTAIIUIO, TPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yyu4E€TOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, SIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;

CaMOCTOATEIFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O pe3yibTaTam
MPOBENEHHOTO  HAOMIONCHMS, HCCIIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIISATH J€(UINTH UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh HH(POPMAIIMIO, MPEJCTaBIATh €€ B pa3IMYHBIX (QopMax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEKHOCTD uHpopMamn o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIpaXXAaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji¢ 0OCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOUN TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEUIEHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ W CXOJICTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (OopMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHHU.



PerynsiTuBHBIC YHHBeEpPCAJbHbIe Y4eOHbIe 1eHCTBUS

Camoopranusamnus:

COCTaBJIATh IJIaH, ITOPUTM PELIEHUS 3a/lauM, BEIOUpATh CIIOCOO pELIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIa/JE€Th HABBIKAMU  I[IO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara pelieHUs
MaTeMaTUYECKOM 3a4a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHAasI 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yiapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W UWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJMHUPOBAaTb CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjacce 0OydyarOIIMICA TOJYYUT CICAYIOIINE
MpPEAMETHBIE PE3yJIbTaThl MO0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPaAIMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndeckas JApoOb, TPOILEHTHI, HPPAlUOHATBLHOE YHCIO0, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JPpOOM W TPOLEHTHI JUIsl DPEIICHHUS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;



IPUMEHATH NPUOJIMKEHHBIE BBIYUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BbIYUCICHUN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHU;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

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

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

ONEpUPOBATh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPa3jIu4Hble METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

CcBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUTSl peLIeHus 3a/1ay;

CcBOOOIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 g BBIYUCIEHUS €ro 3HAYCHUS,
NPUMEHATh ONPEAEIUTENI JUIsl PELlIEHUSI CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJyYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [JIsl TNpeoOpa3oBaHMS
BBIPAKCHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HMppPALMOHANbHBIE, MOKA3aTENbHbIE U
Jgorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIEHUS C IIOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbI Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHUE,
OPUMEHATh HEOOXOAUMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

CBOOOJIHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHO3UIMSA (QYyHKUMWA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHbIE TPe0Opa3oBaHus rpauKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPENEICHUS U MHOKECTBO
3HaYeHUN PYHKINU, HYIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
nepuoandeckre GyHKINU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHA, MAaKCUMYMBI U
MUHUMYMbI (pyHKLIMM, HaumOOoJblllee M HaUMEHblIee 3HaueHUue (YHKIUU Ha
IIPOMEKYTKE;

CBOOOJHO OINEPUPOBATH MOHATUSIMU: CTENEHHAsA (PYHKIMS C HATYypalbHBIM H
HeabIM TOKa3zareneM, rpapuk CTeNeHHOW (YHKUMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHW Kak (DyHKIMH OOpaTHOM CTENEeHH ¢
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(yHKUHH, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0OBAHKUE U MMOCTPOECHUE UX TPaUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHas M JorapupmMuyeckas
GbyHKIUHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA Ui UCCIENOBAaHMUSI TMPOLIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4ecKoro aHajmsa:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroOIIasi reoMeTpUuUecKasi Mporpeccus, TMHEHHbIA U



HKCIOHEHLIUAJIBHBIA POCT, (JOpMyJIa CIOXKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHUS pEeajbHBbIX 3a4ad IPUKIAJHOTO
Xapakrepa;

CBOOOJIHO OIEPUPOBATHh MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUS
IIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYECHHBIC IIOCIEAOBATEIBHOCTH,
IIOHUMAaTb OCHOBBI 3apOXKACHUS MAaTEMaTHYeCKOro AaHalM3a Kak aHalausa
OECKOHEUHO MAaJIbIX;

CBOOOZIHO OMNEpPUpPOBATh TMOHSATHUSMHU: HEMNpEPbIBHBIE (DYHKUINUU, TOUYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMITOTHI rpaduka GyHKINM;

CcBOOO/IHO OIEpUpOBaTh MOHATUEM: (QYHKIMS, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 7151 pEeLICHMs 3a/1a4;

CBOOOJHO OIEpPUPOBATH TMOHATHUSIMHU: TIEpBasi W BTOpPas MPOU3BOJHBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINIA;

UCIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluy  Hajl
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJIICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOOJHO OMNEPUPOBATH TOHATUAMHM: OIpPEACIICHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOTO 00BEKTA, 10Ka3aTEIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICA TOJYYUT CIECAYIOIIHUE
IpPEeIMETHBIE PE3yJIbTAThl MO0 OTAEIBbHBIM TeMaM paboyell mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOTr0 aHAJIU3a»:

Yucua ¥ BbIYMCICHHSA:

CcBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO0€ YHUCIIO,
MHO>KECTBA HATYypaJIbHBIX M LEJbIX YUCEN, MCIOJIb30BATh MPHU3HAKHU JEIUMOCTH
uenbix yucen, HOJl 1 HOK HaTypanbHbIX uncen s peleHus 3a1ay, IPUMEHSATh
anroput™m EBkinna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBAaTh
HaTypaJbHbIE YKCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u



TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATH apUPMETHUECKUE ONepali ¢ HUIMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJIbHBIE U
Jorapu(MHUUECKUe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUIeHUHu TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO ONEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOAuMbIe (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

peuarp palMOHaJIbHbIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMuyecKue U TPUTOHOMETPUYECKHWE YpaBHEHMs] U  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs] YPAaBHEHUN W HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh pEallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJEIOBATh IOCTPOCHHBIE MOJIEM C HCHOJb30BaHUEM ammnapara aiareOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpPOUTHh TpauKU KOMMIO3UIMHU (PYHKIUH C TOMOIIBI0 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJIWHATHOM IIOCKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
dynxmii;

OPUMEHATh (YHKUMU JI1 MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajms3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;



WCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlEero PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3ajadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3alaHHoro (Gopmynol wiu
rpaduxom;

CBOOOJHO ONEPHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, ONpPEACIEHHBIN
WHTErpajl, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DYHKIMH U BBIYUCIATH
uHTerpai no popmyie Herotona-JIeitonuna;

HAXOAMTD IJIOIIAAN TIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM Ha NPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pelarh NPUKIAIHbIE 3aa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3nYecKoro xapakrepa, Cpe/ICTBaMi MaTEeMaTHUYECKOTO aHAJIK3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. s |
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U ” |
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 Kontpoapirie  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 palMOHAIBHBIX, HPPALIUOHAIBHBIX
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

KoHnTpoJibHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIe pecypChl

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

Huarpammsl Ditniepa-Benna

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

[IpumeHeHne 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
NPUKIIaIHBIX 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 pPEe3yJbTaTa
BBIYHCIICHUH

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

OCHOBHBIC MCTOBbI pCHICHUA

LEJIBIX U APOOHO-PAITMOHATBHBIX
yYpaBHEHU U HEPABEHCTB

https://m.edsoo.ru/PUL6AZVIW

https://m.edsoo.ru/SRFTXG6E3

https://m.edsoo.ru/CM8WFBMJ8

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
koadpunmentamu. Teopema
Buera

Pewienue cucreM TMHENHBIX
YpaBHEHUNU

https://m.edsoo.ru/PBIEYHJZF

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

18

Pemenne cucreM TUHEHHBIX

https://m.edsoo.ru/ICEJDO5SGK




19

20

21

ypaBHEHU M

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

Onpenenuresb MaTPUILBI 2X2, €10
TEOMETPUUECKUN CMBICT U
CBOIICTBA; BHIYMCIIEHUE €T0
3HauCHUs

[Ipumenenue onpenenurtens s
pELIEHHs CUCTEMbI JTMHEHHBIX
YpaBHEHUU

https://m.edsoo.ru/BAM2QCKWEF

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

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.
[lepuoanueckue GyHKIUU.
[IpomexyTKM MOHOTOHHOCTH
byHKIIUN

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.edsoo0.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/431WRJ3Y?2

37

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOICTBa

https://m.edsoo.ru/VEMYOB1CV

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/BANSPUZEB

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
PEIICHNU MPPALIUOHAIBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELIEHUHN UPPALMOHATBHBIX
ypaBHEHUI

CaoiicTBa U rpaguK KOpHS n-oi
CTerneHH KakK (QyHKIIMH 0OpaTHOM
CTETEeHH C HATypaIbHBIM
MoKazareieM

CaoiicTBa U rpauK KOpHS n-oi
CTETEeHU KaK (yHKIUU 0OpaTHOMN
CTETIEHU C HaTYpaJbHBIM
nokasaresieM

https://m.edsoo0.ru/261843DBS

https://m.edsoo.ru/O87ZLOE2K

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

https://m.edsoo.ru/JQHAUMLOM

51

KonTponbnas padora: "CsoiicTBa
U TpaduK KOpHS N-OW CTEMEHH.
WppannonanbHbie ypaBHeHHA"

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/T7GPDUVRM

56

Hcnonb3oBanue rpaduka
(byHKIMY 1715 pelieHus
ypaBHEHUU

https://m.edsoo.ru/NII1711BM

57

58

59

Ucnonb3oBanue rpaduka
(GyHKIMY 1715 peIIeHust
ypaBHEHUI

IToxazarenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PEILICHUS
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.
[TokazarenbHble ypaBHEHUS"

Jlorapugm 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/NBUG10GSP

Jorapupmbl
€CSATUYHbIC U HATypaJIbHbIE

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

67 https://m.edsoo.ru/OQFIWHEXS
CoJepKaIINX JOTapr(pMbI
[IpeoOpa3zoBanue BBIpaKEHUH,

68 https://m.edsoo.ru/LXMJ44QAU
CoJepKaIINX JOTapr(pMbI
[IpeoOpazoBanue BbIpaKEHHIH,

69 https://m.edsoo.ru/EP6U39XNM
coJIeprKaluXx Jorapudmol
Jlorapudmuueckas KIus, €

70 Up b ymxn https://m.edsoo.1u/STW3GXDH6
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(MUUECKUX 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 pyHKIIUS.
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/FOWS5Q8FFL

82

83

84

85

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
apryMeHTa
Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (YHKLUI
YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPYXHOCTb, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (YHKLUH
YKCIIOBOTO apryMeHTa

https://m.edsoo.ru/A20WOVOPY

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

https://m.edsoo.ru/YA3IXPOQ1JL

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/UIMI1UIV]
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
Pemienue TpuroHomMeTpuYECKUX

95 1: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:
"TpUroHomMeTpruyeCKue
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/SORWO02V 1E

105

106

['eomeTrpuueckas nporpeccust

beckoneuHo yObiBaromiast
reoMeTpHUecKas Iporpeccus

https://m.edsoo.ru/ED20JQZ24

https://m.edsoo.ru/VG377T8EY

107

Cymma O0eckOHEYHO yObIBaroliei
Te€OMETPUYECKOH MPOTpECCun

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/ARPHBD4Y |
MPUKJIAHOTO XapaKkTepa
KonTtponbHas pabora:

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

112 NPCPBIBHBIC (YHKIHH 1 X https://m.eds0o.r/MCC5N1579
CBOIiCTBa
Touka pa3pbiBa. ACUMITOTHI

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

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

115 BofiCTRa pymHKIMii https://m.edsoo.ri/CCXH3TPSB
HETIPEPBIBHBIX HA OTPE3KE
Mertoa HHTEPBAJIOB IS PELICHUS

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

117 A p AP https://m.edsoo.ru/RVODQWS5SP
HEPABEHCTB
Meton nHTEPBAJIOB IS PENICHUS

118 AL MHTEp AP https://m.edsoo.r/LRMHAKVYF
HEPaBEHCTB
[IpuMeHeHue cBOWCTB

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

120 HENpEepPbIBHBIX (DYHKIMNA 115 https://m.edsoo.ru/ZR5Z207R4

peUiCHUs 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.edso0.ru/9CG66EOL3

127 1 https://m.eds0o0.ru/OX3T1IGG2

[IponsBoHas cymMmBl,
129 MIPOU3BEJCHHUS], YACTHOTO U 1 https://m.edsoo.ru/CIXJYCLA4P

KOMITO3UIIUH (PYHKIIHI

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

KOMIIO3UIINHU (PYHKIIMHA

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.edsoo.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 11.9K7609
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 9KCTPEMYMBbI

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3Yy4YeHH S

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE 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

[TpumeHeHne mpOru3BOTHON K
UCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTBH U OKCTPEMYMBI

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

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

https://m.edsoo.ru/H4LRRPTNU

https://m.edsoo.ru/GN11SQZZR

Haxoxnenne HanOoIbIIETr0 1
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

Haxoxnenue HaubombIero u
HAUMEHBIIIETO 3HAUCHUS
HENpephIBHON (YHKIIUU 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

IIpumeneHnre npou3BOIHOM IS
HAXO/ICHUS HAUITYUIIETO
pelIeHus B MPUKIAAHBIX 3aa4ax

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.eds00.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 KOOPJIAWHATHOMN https://m.edsoo.rt/RWWLNFOGR
IJIOCKOCTH
KonTponbnas pabora:

22 "UccnenoBanue GyHKIMNA C https://m.edsoo.ru/SDME3XV95
MTOMOIIIBIO TTPOU3BOAHON"
[TepBooOpazHasi, OCHOBHOE

23 . https://m.eds00.ru/GS6KLIIMB
CBOWCTBO MEPBOOOPA3HBIX
[TepBooOpa3HbIe FIeMEHTAPHBIX

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

25 dbynakuuii. [IpaBuna HaxoxXaeHUS https://m.edsoo.ru/FN7VYQI15Z
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

[IpuMeHeHnue uHTETpaNa s
HaXO0XJIEHNUS 00BbEMOB
TCOMETPHUCCKUX TEIl

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

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

https://m.edsoo.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 GyHKINH,
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

Ot60p KOpHEH
TPUTOHOMETPHYECKHX
YPaBHEHHI C IIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

OTt60p KOpHE#
TPUTOHOMETPHUYECKIX
YPaBHEHHIA C IIOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYXHOCTH

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

Pemienne TPUTOHOMCTPHUYUCCKUX
HCPAaBCHCTB

https://m.edsoo.ru/JYONTMOIS

https://m.edsoo.ru/ODHC3ZFH2

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/PO9OCTAGVUJ]

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/5JH7N1DTD
Tpuronomerpudeckue
HepaBeHCTBA"
OCHOBHBIE METOIIBI PEILIEHUS

49 ABLP https://m.edsoo.ru/SEG5BXW30Q
MOKa3aTeJIbHBIX HEPABCHCTB
OcHO € METO ele

50 HOBHBIC METOAB peIteHiA https://m.edso0o0.ru/OKOI4NONY
MOKAa3aTeIbHBIX HEPABCHCTB
OCHOBHBIE METOIbI PEIIECHUS

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

52 AbLD hitps://m.eds00.ru/S16YSETUA
MOKa3aTeIbHBIX HEPABCHCTB
OcHO € METO ele

53 HOBHBIC METOB pettieHi 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/7N3OMGUSA
UppaIlMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METOIIBI PEIICHUS

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

59 HOBHPIC METOIR! PELLICHHA https://m.eds00.ru/ TKEL6CU7P

MPPALMOHAJIBHBIX HEPABEHCTB




OCHOBHBIE MCTOJBI pCHICHUA

60 https://m.edsoo.ru/SO0R8V677
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
MOKAa3aTeIbHBIX YPaBHEHUN
I'padmueckne MeToabl peLIeHUS

64 pad AABLP https://m.edso0o0.ru/4W29ZJPZ4
MOKa3aTeIbHBIX HEPABCHCTB
I'padugeckue MeTOILI PENICHUS

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

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

67 pad AP P hitps://m.eds00.r/DQOIPAM3S
JorapupMUUECKUX HEPABEHCTB
I'paduueckne METOBI pemIeHUs

68 MOKa3aTeJIbHBIX 1 https://m.eds00.ru/2NOQX4IT5
norapu(MUUECKUX YpaBHEHUN
['padmyeckue METOIBI pelIeHHs

69 MOKa3aTeJIbHBIX 1 https://m.edsoo.ru/WN60ON936V
nmorapu(MUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus

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

71 MOKa3aTelIbHBIX U https://m.edsoo.ru/H7/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 YHciia

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/4AMH5SJ9B0

https://m.edsoo.ru/NS8US560RS8

https://m.edsoo.ru/C7N4LUODS

https://m.edsoo.ru/SVW220UC2

80

81

®opmyna Myaspa. Kopau n-oi
CTENEeHH U3 KOMILJIEKCHOTO 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
KomMiiekcHble uncia

83 Harypanbnble u nenbie yncina https://m.edsoo.ru/6L.53POCIQ

84 HarypanbsHble U 1iesbie yucia https://m.edsoo.ru/9DAXEE1GO
ITpumeneHnne Mpu3HaAKOB

85 P p https://m.edsoo.ru/XD2VU8Y 18
JIETUMOCTH 1IEJIBIX YHCENT
[IpumeHeHue MpU3HAKOB

86 https://m.edsoo.ru/BKXH3VHMC
JIEITUMOCTH IEJIBIX YHCET
[IpumeHeHue npru3HaKkoB

87 JenuMocTH nenbix yncel: HOJ 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
JIEITUMOCTH 1IEJIBIX YHCE:

91 https://m.edsoo.ru/ASOHTW28V
anroput™ EBkiuaa ass pemenus
3a/1a4 B IEJIBIX YHCIIax
Kontponbnast pabora: "Teopus

92 " https://m.edsoo.ru/NCZOYIBFR
HENBIX YHUCET

93 Cucrtema ¥ COBOKYITHOCTh https://m.edsoo.ru/6QAMHIW49




94

ypaBHeHUM. PaBHOCHIIbHBIE
CHUCTEMBI 1 CUCTEMBbI-CJIEICTBUS

Cucrema n COBOKYITHOCTb

ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBI M CUCTEMBI-CJIe/ICTBUS

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

95

OcHOBHBIE METO/bI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
palOHaIbHBIX YPABHEHHUN

https://m.edsoo.ru/CKESHUS7T

96

97

98

99

OcCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
VPPALMOHAJIBHBIX YPABHEHUN

OcHOBHBIE METO/BI PEILICHUS
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 PELLIEHUS
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 [TOJTY4E€HHBIX

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

[TpuMeHeHHEe HEPABEHCTB K
PELICHUIO MaTEMAaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX
o0ractell HAyKH U pealbHOI
YKU3HU, UHTEpIpeTalus
MOJIyYEHHBIX PE3y/IbTaTOB

KonTponbnas pabota: "Cucrembl
paloHaIbHbIX,
UPpaALMOHATILHBIX
MOKa3aTeIbHBIX U
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/GVGKCPRJZ




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 TapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

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

TpuroHoMeTpuyeCKrue CUCTEMBI C
napaMeTpamu

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

https://m.edsoo.ru/KXSQIMLXW

https://m.edsoo.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 ypaBHEHHUH 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:
"VpaBHenus"

https://m.edsoo.ru/LDDJV3J2C

123

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

https://m.edsoo.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/JINOOBSEMJ

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/I[TBR16TV4




npuMeHeHue"

[ToBTOpeHnue, 06001ICHNE,
cucTEMaTU3aIs 3HAHWH:

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

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

131 CHUCTeMaTu3alys 3HaHUH: 1 https://m.edsoo.ru/O9UIWIKA2
"Oyaruun"
[ToBTOpEHHE, 0000IICHUE,

132 CUCTEMAaTH3aLMs 3HAHUH 1 https://m.edso0o0.rui/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/SANNIWXOQM
CcHCTeMaTu3alys 3HaAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

Uuncna 1 BEIUKUCICHUS

1.1

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

1.2

1.3

BemonuaTe  apudmerndyeckue  OmepanM € paldOHATIBHBIMH U
JICHCTBUTEIILHBIMU YU CIIAMU

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

1.4

OnepupoBaTh MOHATHSMM: CTENEHb C LEJBIM IOKa3aTejeM, CTaHAapTHas
dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCIIA, KOPEHb HATypaJbHOM CTEIEHH;
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX UYUCEN JUIs
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCIONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OOpaTHbIC
TPUTOHOMETpHYECKHE (PYHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

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

22

BoinonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelllaTh
TPUTOHOMETPUYECKNE YPABHEHUS

2.3

24

BoimonHATe npeobpa3zoBaHus LENbIX, PAlMOHATIBHBIX M MPPALMOHAIBHBIX
BBIDAKEHMM W peliaTb OCHOBHBIE THIIBI LEJIBIX, PalUOHAIBHBIX U
HUPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

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

2.5

MogenupoBaTh peanbHbIE CHUTYalldd Ha SI3bIKE aiureOphl, COCTaBIATH
BBIPAKEHHUsI, YPABHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJEIU C HCIIOJIH30BAHUEM arapara alireopsl

3.1

OyHKIMH U TpaduKu

OnepupoBaTh MOHATUAMH: (QYHKIHS, CIOCOOBI 3aJaHusl QYHKIMH, 00JIaCTh
ONpeNieIeHuss W MHOMKECTBO 3HAaYeHMHd (QyHKuuM, rpaduk ¢GyHKIUH,
B3aUMHO 0OpaTHbIe QYHKINUN




OnepupoBaTh NOHATHAMU: UYETHOCTh M HEUETHOCTh (QYHKUIMH, HYIH

32 GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBatk rpaduku QyHKIUHI 11 pelieHus ypaBHEHUN
34 Ctpouth 1 yuTaTh rpadMKu JTUHEHHON (PYHKIIMHU, KBAIPATHIHON (YHKIIWH,
CTeneHHON (YHKIMH C LENbIM MoKa3aTelieM
Ucnonb3oBate rpaduku  QyHKOMA JUISI  HUCCICNOBAHUS TIPOIECCOB U
3.5 3aBHCUMOCTEH TNpU peIIeHUH 3ajad M3 APYruX Y4eOHBIX HPEAMETOB M
peasibHOI JKHU3HU, BbIpaxaTh (POpMyIaMH 3aBUCMOCTH MEX]Ty BETMUYMHAMHU
4 Hauana matemaTndeckoro aHaausa
41 OnepupoBaTh MNOHATUSMHU: MOCIEAOBATEIbHOCTh, apudmernyeckas u
’ reoMeTpuuecKas Mporpeccuu
40 OnepupoBaTh TOHATUSAMHU: OECKOHEYHO YyOBIBAIOIIasi TeOMETpUYecKas
' porpeccusi, cymma 6€CKOHEYHO yOBIBAIOIICH r€OMETPHICCKON MPOTPECCHH
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBare CBOKCTBA MOCJIEAOBATEIBHOCTEM M MOPOTPECcCHUid s
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar JIsi  ONHMCAHHS
5.2 peabHBIX TPOLIECCOB U SIBJICHUH, NPU PEIICHUH 3a7a4 U3 IPYTruX YUeOHBIX
MPEAMETOB
53 OnepupoBaTb  MOHATUSIMU:  OMpeEJelieHue, TeopeMa,  CIEJCTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NMpoBepsieMoro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
1 Yucna v BIYUCICHUS
OnepupoBaTh MNOHATUSMH: HaTypalbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKU JEIUMOCTH UEJIbIX YHCEN, pa3IoKEHUE YHC]Ia Ha MpPOCThIE
MHOKHUTENH JIJISl PEIICHUS 3a71a49
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHB C PALIMOHATBHBIM MOKa3aTeleM
13 OrniepupoBaTh MOHATUSIMH: JIOTapU(M YHUCITA, JECATUYHBIC U HATypaTbHBIC
' sorapruQMsI
2 YpaBHEHUs 1 HEpABEHCTBA
[IpumMeHaTh CBOWCTBA CTEMEHW JUIA TPEeoOpa3oBaHUS  BBIPAKCHHM,
2.1 OTIEpUPOBATh TOHATHUSMH: TOKA3aTEILHOE YpPaBHEHHWE W HEPABEHCTBO;

peiaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB



22

BoimonHaTe mpeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIUX JOTapu(MBbI;
ONepUpPOBaTh TMOHATUSAMU: JIOTapU(PMUUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHHI U HEPABEHCTB

23

24

2.5

HaxoauTs penienust npocTeHIMX TPUTOHOMETPUIECKUX HEPABEHCTB
OrnepupoBaTh MOHATHUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUU M €€ pelleHue;
UCII0JIB30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN JJI PELIECHUS ITPAKTUYECKUX
3a1a4

Haxonute penreHns npocTeHIIMX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATH
BBIPAXKEHHUSI, YPABHCHMS, HEPABEHCTBA M CHUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C HCIIOJIb30BaHUEM amiapara areOpbl

3.1

OyHKIMH U TpaduKu

OnepupoBaTh TMOHATUSAMHU: TEPHOAUYECKAs (QYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH HKCTpemyMma (yHKUWH, HauOomblnee M
HauMeHbIlee 3HaueHus: (QYHKIUU Ha MPOMEXKYTKE;, MCIOIb30BaTh UX IS
uccienoBanus PyHKINU, 3aJaHHOU TpaduKkoM

3.2

OnepupoBaTh NOHATHUAME: TpapUKU MMOKA3ATEIBHON, JTOTapu(hMUIECKON U
TPUTOHOMETPUUYECKMX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IUIOCKOCTH Y UCIIOJIb30BAaTh I PELLICHUS yPAaBHEHUI U HEPABCHCTB
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N3006pakaTh Ha KOOPJMHATHON MJIOCKOCTH TPa(pUKH JIMHEHHBIX ypaBHEHUH
Y UCIIOJIB30BAaTh UX JUIS PELICHUs CUCTEMBI JIMHEHHBIX YPABHEHUI

Hcnonw3oBath rpaduku (QyHKUMHA AJIE WCCIENOBAHMS TMPOLECCOB U
3aBUCHUMOCTEN U3 APYTrUX YUeOHBIX AUCHIUTUIINH

Hauana matemaTnyeckoro aHaiunsa

4.1

4.2

4.3

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (QYHKIMSA, TPOU3BOIHAS (DYHKIINH;
UCIIOJIb30BaTh T€OMETPUYECKUH M (DU3MUECKUN CMBICI MPOU3BOAHON JUIsS
pelieHus 3a1a4y

HaxonuTeh  MpoOM3BOAHBIE  3JEMEHTapHBIX  (DYHKIUH,  BBIYMCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BECHHS], YACTHOTO (PYHKIIUH

Ucnonp3oBath  MpOM3BOJAHYIO  JUIS  HUCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTHh PE3YJbTaThl UCCIEIOBaHUS K
HOCTPOCHMIO IPahuKOB

4.4

4.5

4.6

Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKICHUS HAMIIY4IIEero pEHIeHUs B
MPUKIIAIHBIX, B TOM YHCJIE COI[HAIbHO-DKOHOMUYECKHX, 3a7jauax
OnepupoBaTh MNOHATHUSMM: MEpBOOOpa3Has M HWHTErpai; MOHHUMATh
reoMEeTpUYECKUil U (PU3NUECKH CMBICIT HHTETpaja

Haxomute nepBooOpa3Hbie 2IeMEHTApHBIX (YHKIIHH, BBIYUCISATH HHTETpall
o popmyne Herotona — Jleitbuuia

4.7

Pematsn MPUKJIAAHBIC 3ada4i, B TOM YHUCIIC COLUAIbHO-DKOHOMHWYCCKOIro "
(u3ndecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHYECKOTO aHAIIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOH, IPOLIEHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHUeCKne oNepalnny ¢ palMoHaIbHbIMU
' YrcIaMy, IpeoOpa3oBaHus YUCIOBBIX BbIpaxkeHuH. [Ipumenenue npo6eil 1 npoueHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpaciael 3HaHUM U peanbHOMN KU3HU
JeiicTBuTenpHbIC Yncia. PanoHabHbIe U HPPALMOHATBHBIC Yica. ApUPMETHIeCKHe
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuGnukEHHbBIE BBIUUCIEHMS, IpaBUIIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCIICHUH
Crenens ¢ nenbiM okaszareseMm. CtanaaptHas Gpopma 3arnucu 1elCTBUTEIBHOTO YUCIIa.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3alucu AEUCTBUTENbHBIX YUCEN Ui PEILCHUs
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JAHHbIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JledcTBus ¢ apu@meTnuyecKuMu
' KOPHSIMU HaTypaJbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
24 Pemenue 1enslx U ApoOHO-pALIMOHATBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemienne nppaninOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6 | Pemenne TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpumeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a/1ad U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHxnum.
' [TpomMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKINU
3.3 CrenenHas (QpyHKIMs ¢ HATypaJIbHBIM U LIEJIbIM Moka3ateneM. EE€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeneHn
14 Tpuronomerpuyeckass OKPYKHOCTb, OIpEAeTeHHEe TPUTOHOMETPUUECKHX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
4 |~ TEOMETpHYECKasd NPOrpeccHs. Cymma OeckOoHEYHO YOBIBaIOIIEH TIeOMETPUYECKON
' nporpeccur. dopmyna cIOXKHBIX HpoLeHTOB. lcmosb30BaHME MpOrpeccuu A
pEellIeHNUs PeaJbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauuu HajJ MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [jIsi ONHCAHUS PeaIbHbIX
MIPOLIECCOB U SBJICHUH, PU PEIICHUH 3a7a4 U3 IPYTUX yUYCOHBIX MIPEAMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LIETIbIX YHCe
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 [Ipeo6pa3oBanue BbIpaxkeHUH, COAEpKALUX CTENIEHHU C pallMOHAIbHBIM IIOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
r 6 CucTtembl TUHEHWHBIX YpaBHEHUN. Pelienne npukiagHabixX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEAHBIX YpaBHEHU
2.7 CucTemMBbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUUECKUX 3a]1a4
' W 3aJ71a4 U3 pa3IMuHbIX 00acTell HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oyuknus. [lepuonnyeckue ¢yHkuu. [IpoMexyTkn MOHOTOHHOCTH (YHKIUH.
3.1 MakcumMymMbl 1 MUHUMYMBI GyHKIUU. HauOomnpiliee W HauMeEHbIEe 3HAYCHUE
(GYHKIIMHM Ha POMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu



33 [oxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN A1 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, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxosxaeHne HanOOoJbIIEro M HaMMEHbLIEro 3HaYyeHUs (QyHKIUU Ha
OTpe3Ke
[Ipumenenne nMpou3BOIHON JUIsl HAXOXKACHUS HAWITYUILIEro PEeLIeHUs B MPUKIATHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. BblyrcieHue uHTErpaia mo

dopmyne Hetorona — JleiiOnuna



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTenbCTB, aNrOpPUTMAMM pELICHHs 3ajad;
yMeHue (GopMyIHpOBaTH W OINEPUPOBATH TMOHATHIAMH: OIpEAEIICHHUE,
aKCMOMa, TEeopeMa, CIEICTBUE, CBOWCTBO, IPHU3HAK, JI0KAa3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKH; MPUMEHSITh UX; yMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOH WHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUH 3ajiay, OLIEHUBATh
JIOTUYECKYI0  IPAaBUIBHOCTh  PACCYXJIECHUN; yMEHHE  OINEepUpPOBaTh
HOHATUSAMH: MHOXECTBO, IOJAMHOXKECTBO, ONepaly HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OIKCaHMs peaJbHBIX MPOLIECCOB U SBJICHUN U NPU PELICHUU 3a/1a4, B TOM
YyHClie U3 IPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMHU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, Tpad HA MIOCKOCTH; YMEHHUE 331aBaTh
U ONMCHIBATh Tpadbl pa3iInYHBIMU CIOCOOAMM; MCIIONB30BaTh rpadbl MpU

pCUICHUHA 3a1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypalbHOE YHUCIO, LEJI0e YHUCIO,
CTETICHbB C IEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPATbHOW CTETICHH, CTCTICHD C
palroHaIbHBIM TOKA3aTeNieM, CTETEHb C JCWCTBUTEIbHBIM MOKAa3aTeNIeM,
norapuM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOWU3BOJIBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOKECTBA HATypPaJlbHbBIX, IETbIX, PAlUOHANBHBIX, JACHCTBUTEIHHBIX
YUCCII; YMCHHEC HNCIIOJb30BAaTh MPU3HAKU JCINUMOCTH, HauMEHbBIITNNI O6HII/II\/'I
JIeNnuTeNh W HauMEHblee oO0lnee KpaTHOe, anroputMm EBkanaa mpu
pPE€IICHUN 3aa4; 3HAKOMCTBO C pa3IMYHbBIMH IMO3MIHUOHHBIMU CHUCTEMAaMH
CUMCIICHUS; YMEHHUE BHITIOTHAThH BHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPAKEHUM CO CTETNEHSMH W Jiorapudmamu, mpeoOpa3oBaHHs APOOHO-
paliOHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpHpPOBaTh  MOHSATHUSIMHU:

OoCICa0BAaTCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccust, reoMeTpudcCKad



nporpeccusi, OECKOHEYHO YOBIBAIOIIAss TE€OMETpUYECKasi IPOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (HOpMyYJ; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpanueckas); yMeTb
POU3BOUTH apU(METHUECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOUTH IPUMEPHI MCII0JIb30BAaHUsI KOMIUIEKCHBIX YHMCEN; OIEpUPOBATh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIb,

FGOMeTpI/I‘lCCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MNOHATHAMH: DPAalMOHAJIBHBIE, HMPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATh
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCThb
YpAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPAaBEHCTBA U CHCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IIapaMETpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul DPELICHUS MaTeMaTHYECKHX

3a[a4 ¥ 3a/1a4 U3 Pa3IMYHbBIX 00JIaCTe HAYKH U PEATbHOM KU3HH

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKLIMH, HauOoJplllee M HAaUMEHbIIEEe 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI Tpaduka
¢GyHKIIMM, TepBas U BTOpas MPOU3BOAHAS (YHKIIMH, T€OMETPUYECKUN U
¢u3uueckuif  CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOIAUTh ACHUMMTOTHl rpapuka (QyHKIHUH; yMEHHE
BBIUNCIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMK (DYHKUMN, HAXOOUTh YpaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMU; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCII0JIb30BaTh MPOU3BOJHYIO JJISi HCCIENOBAHMUS (DYHKIMH,
HaXO/JUTh HauOONbIIME W HAaUMEHbIINE 3HAaueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHEM allllapata MaTeMaTH4YeCKOro
aHaJINW3a; MPUMEHATH TMPOM3BOAHYIO Uil HAXOXKACHWUS HAWIydLIEro
peumeHuss B TNPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-D)KOHOMHUYECKUX H

(I)I/I3I/ILICCKI/IX 3agadax; HaxXOoOuTh Iiomaau 1 00BEMBI (1)I/Il"yp C IIOMOIIBIO




HUHTCrpajia, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIHUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUSA,
KOMIO3UIMS (PyHKIMHA, JIWHEHHas (QYHKUUSA, KBaapaTU4Has (QYHKLUS,
pauMoHanbHas (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETpUYECKHE
¢yHkuuu, oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas H
jgorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapUKH H3YyYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCIMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
peLIeHNH 33734 W3 JAPYIHX Y4eOHBIX NMPEAMETOB W 3a/ady U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXAYy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (YHKIUH Ui pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apamMeTpamH; H300paxkaTb Ha KOOPIMHATHOI

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JBWXEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33/1a4d M3 00JacTH yNpaBlICHUsS JIUYHBIMH M CEMEHHBIMU
(GuHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpPaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HCCIEINOBATH IIOIYYEHHOE pEIICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3YyIbTAaTOB; YMEHHME MOJEIUPOBATH
peanbHbIEe CUTyallud Ha S3bIKE MAaTE€MAaTHKHU; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

UHTEPHPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHdecKoe, MeIHaHa,
HauOoJpllIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE W3BJEKaTh, MHTEPIPETUPOBATH
uH(OpMalKIO, IPEJCTaBICHHYIO B Ta0lMLax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA peajlbHbIX IPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbI0O TabaMIl W  JAuMarpaMM; HUCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBblE, B TOM YHCJIE C MPUMEHEHUEM TrpaduuecKkux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Hcciae10BaTb COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOM perpeccun

YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I}I; YMCHHUC BbIYUCIIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TIpaUUecKUX METOJIOB; INPHUMEHATh
(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOITHOM
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHMBATh BEPOATHOCTH PEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMM:  CIIlydailHas BENUYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUE, TUCIEPCUsl W CTaHAApPTHOE OTKJIOHEHHE
ClyuallHOH  BENWYMHBL, (YHKIUU  paclpeieiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEIeICHH; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpeACICHHUNA Ui PELICHUs 3ajad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METObI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; YMEHHE TPUBOJUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIMX YHUCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUSAX; YMCHHE
OTIEPHPOBATH TOHATUSMHU: COYETAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCIIO  TNEPeCTaHOBOK; OuHOM  HproTOHA; yMeHHE  NPUMEHSTh
KOMOWHATOpHBIE (aKTBl U PACCYXKACHUS U PEIIeHUs 3a7ad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATUAMHU: TOYKA, MpsAMas, I[IOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMYHUHA yIia, IJIOCKUN YIroJl, JIBYIPaHHbIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAKOIIMECS NPSAMBIE, MAPAIIIETbHOCTD U
MEPIECHANKYISIPHOCTh TPSAMBIX U IIOCKOCTEM, Yrojl MEXAY IpsSMbIMH,
YroJl MEXAYy MpSIMOM U TUIOCKOCTBIO, YroJdl MEXKIY IUIOCKOCTSIMU,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXIAY MPSIMbIMU,
pacCTOsIHUE MEXAY IUIOCKOCTSIMU; YMEHHE HCMOJIb30BATh MPU PEUICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMmepbl  OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEeMaTHYeCKHe
MOJENN C IIOMOLIBK0 TE€OMETPUYECKUX IIOHITUM U BEJIUYMH, pEIIATh

CBS3aHHBIC C HUMU IMPAKTHUYCCKUC 3aaa4n
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YMeHue onepupoBarh MOHATHSAMH: IUIOUIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHHMK, CEYEHME MHOTOTPaHHHKA,
KyO, mapajuienenunesa, Mpu3Ma, NUpaMuaa, Qurypa U TOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYyc, map, cdepa, miomans chepsl, MIomaib
MOBEPXHOCTU MHUPaMHbl, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO  NapajUlefIenuneaa, MNUpPaMHUAbl, NPU3MBI, IWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMS] KOHyca U IWIMHIPA,

napauiCsibHbIC OCHU HWJIX OCHOBAHWIO, CCYCHHC IIIapa, IUIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHMTb CEYEHHE
MHOTOTPaHHHMKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHUS, UX CEUCHHsI, B TOM YHUCIIE C IOMOIIBIO AJIEKTPOHHBIX CPENICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh ONpeAeIeHUS U3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKHX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTb MUX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuielIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00Hs, TOMO00HBIE QUTYPBI;, YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpPHl, B TOM YHCJIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
pELICHUH 33Ja4; HAXOJUTh TEOMETPUYECCKHE BEIMYMHBI (IUIMHA, YOI,
I0IaaAb, 00BEM) NPU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 peabHOM KM3HHM, YMCHHUE BBIUUCIIATH TC€OMETPHUYCCKUE BEIUYHHBI
(mHa, yromj, IUIOMAAb, OO0BEM, IUIOMIANb TOBEPXHOCTH), HCHOIB3YS
U3ydeHHbIE (GOPMYJIBI U METObI, B TOM YHCIIE: IUIOIMIAAb OBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMAab cdepsl; 00bEM Kyoa,
NPSMOYTOJBHOTO TapajiieNienunena, TUPAMUAbI, TPU3MBI, [TUIMHIPA,

KOHYCa, 111apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP

12
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VYmenne ONCpUPOBATh MOHATUAMU: MPAMOYIOJIbHAsA CHUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHWE BEKTopa Mo 0a3ucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHHUC HCIIOJIb30BaATh BCKTOpHLIﬁ u KOOpI[I/IHaTHI)II\/JI METO/

AJI pCHICHUA T€OMCTPHUICCKUX 3a4a1 U 3aJla4 JpYTHUX y‘le6HI>IX mpeaMEeTOB

YMeHue BeIOMpATh MOAXOASIINN METOT ISl PEIIeHUs 3a]]a4l; TOHUMaHUe
3HAUMMOCTH MAaTEMAaTHKH B HM3YUYEHHWHU NPUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMM; yMEHHME pACIIO3HAaBaTh IPOSBICHHE 3aKOHOB
MaTeMaTHKH B MUCKYCCTBE, YMEHHUE MPUBOJUTH PUMEPHl MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX 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,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMUM HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanyonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeeuTesib MaTPHUIIbI
3 OyHKIMH U TpaduKu



Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkuuu. YétHelie 1 HeuéTHBIe pyHKUMU. [lepuognueckue GpyHKINHI
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
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 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHkumii. CBolicTBa  (yHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX GYHKLINH
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu Haj MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 ['eomerpust
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MareMatuka: anredpa ¥ Hayajia MaTeMaTHYEeCKOTO aHallu3a, T€OMETPHS.
Anrebpa u Hadyasila MaTemMaTuyeckoro aHanuza.l10-11 kmacc. Anumos ILA.,
Kosmarun 10.M., TkaueBa M.B. u npyrue

MaremMaturka: airedpa v Hayajia MaTeMaTHYECKOr0 aHAJIN3a, TEOMETPHS.

I'eomerpus 10-11 knacc. Aranacsan JI.C., byry3os B.®., Kagomues C.b. n

IpYyTHE.

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
VYuebHo-meToanueckoe odbecrneueHue npenogaBanus marematuku. 10-11

kiaccel (2024 r.) https://edsoo.ru/mr-matematika/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET
Mos mikouta https://www.gosuslugi.ru/myschool

bu6muoreka [{OK https://lesson.edu.ru/
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