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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHMM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroil CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaroMIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYeCKOro aHaiu3a 3aKjia/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
MOHMMAaHMSI OCHOBHBIX TCHJICHIIUN Pa3BUTHSI PKOHOMUKHU U OOILIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsSl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHUE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYeCKOro aHajii3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOILIBIO MHIYKLIUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUpPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIIICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpIpETAllUk  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpPUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

VYyeOHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MpOAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEeMaTHYECKOTO
aHalln3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOTro
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAECPKATEIbHO-METOINYECKUE TMHUM: «YHucia
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTE€MaTUYeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJICP)KATEIIPHO-METOANYCCKHE JIMHUA HW3YyYaloTCS Ha TPOTSHKCHUHM MABYX JIET
oOydJeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTCCTBCHHO OTIOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSIET B cebe
collep)KaHNEe HECKOJIbKUX MAaTeMAaTUYeCKHX IUCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MaTEeMAaTHUYECKUA aHaIM3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJEBalOT Bc€ Ooiee
MIUPOKAM MAaTEMAaTHUYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOpMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJEIb pPealbHOMN
CUTYaIlNH, PUMEHATH 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YICOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MaTEeMaTHUECKOM 3a/lauu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHUS «UKcia W BBIYHCICHUS) 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
pallMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHWE JenaTh NPUKUAKY, BBIMOJHATH MPHOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOImMMCS MHOXECTBA HATYPaIbHBIX, [EJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX Yhcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIenu(pUIecKue 3aqaud W ONEepaluu: JeJICHHe Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, OocoOble CBOICTBa
paIMOHAIBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETHUECKUE OTIEPAINH, a TaKKe
W3BJICUCHNUE KOPHS HATYypallbHOM CTETEHM HAa MHOMXECTBE KOMIUJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTensHOMY PACHIMPEHUIO KpPyra HCIMOJB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX NMPUMEHEHUS IS PEIICHUS Pa3INYHBIX 3a/1a4
dbopmupyeTCsl TIPEeICTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKu W €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUHU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJIO0M
paznene IlporpamMmpl TPETyCMOTPEHO PpEIICHHE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynbrare OOydYaromIuecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paloOHaNbHBIX, HMPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUYECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXke 3ajad,
colepKanmx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOAHON, TP PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAMOOJBIINX U HAUMEHBIIUX 3HAUCHUN (YHKIUU.
JlanHasi conepxkaTesbHas IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJIHATh ~ pacy€Tsl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKE BBIPAKECHUM,
COJEpKaIINX CTENEeHU U Jorapudmbl. braromaps H3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOJIWUT  JAJbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOTO MBIIUICHUSI O0y4YaroIMXcsa, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (QopMamu,  MpPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTBHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIrJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK
A3bIKA HAYKH.

CopepxxarenpHo-MeToquueckass JuHUS «DyHKIMH W TpaQUKU» TECHO
NEperuIeTaeTCcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33aET MOCIIEI0BATEIbHOCTh U3YUEHUS MaTepuania. V3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaduKoB, UCIOIB30BaHUE (PYHKUMU 7S pEelIeHUs 3a7ad U3 JpYruX y4eOHbIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MAaTEMATUYECKUM AHAIU30M,
TaKk U C pEIIeHHWEeM YypaBHEHMA M HepaBeHCTB. [Ipum 3TOM OoJiblllIOE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJamMH 3aBUCUMOCTU MEXITY
pa3iIMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IONYYEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, IMO3BOJISIONIIMX BbIpaXXaTh 3aBUCMMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid u cioBecHo. Ero uzyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopnepxarenpHasg nuHUs «Havama mMareMaTM4eckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MaTeMaTUYeCKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauKky  CIOXHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpoueccoB. JlaHHas coaepKaTenbHash JMHUSA OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel pealbHbIX CUTyaluH,
MO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-I)KOHOMHUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOrO
aHanu3a CrocoOCTBYeT pa3BUTUIO aOCTPaKTHOro, (OPMabHO-JIOTHYECKOTr0 |
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiuecs: y3HarT O



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

CopnepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejjararoT Haumbojiee YHUBEPCAIBHBIM S3BIK, OOBEIUHSIONIMN BCE pa3jeibl
MaTeMaTUKH MW €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImIeMyCs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOW MaTEMaTHUKH W HCIIOJIL30BaTh €TO Uil BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CleAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueObHoM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOICITMPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJIENEH peabHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa37eioB MPOTPaMMBI, ITOCKOJIEKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  oOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHHWS TPHKIAJHBIX 3a7ad
OpraHU3yeTCs B IPOIIECCe U3YyUEHHUS BCEX TEM yueOHOTO Kypca «Anredpa u Havasa
MaTEMaTUYECKOTO aHATTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO
aHanu3a» oTBoAUTCS 136 yacoB (4 yaca B HEJICIIO)



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble Tepuoandeckue apodu. I[lpumenenue npobdeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3jIMYHbIX OTPACIeH 3HAHUM U PEAIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCJA.
Apudpmernueckue  onepauMu € JICWCTBUTEIbHBIMU  yHclIaMd.  Monyib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHHUS, TPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNUCEN JJIS1 PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb C panvoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JEACTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [leciTuyHbIE W HATypaJIbHbBIC
JorapupMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHIE€HC YUCIIOBOTO apIyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U APOOHO-PAMOHANIBHBIX YpaBHEHUHN U
HEPAaBEHCTB. MHOTOYWICHbI OT OJHOM MNEpEeMEHHOMW. JleJeHue MHOrodjieHa Ha
MHOIO4JIeH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMHU
koappunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPXKAIINUX CTENEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/BI peLIeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapru(MBbI.

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

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpakKeHH. Pellienre TpuroHoMeTpuueckiux ypaBHEHUH.



Pemienne cucrem JMHEWMHBIX ypaBHEHWH. MarTpuiia CHUCTEMbI JIMHEWHBIX
ypaBHeHHUI. OnpenenuTenb MATpUIbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACTUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIaIHBIX 3a/lad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBaHume TMOCTPOEHHOM MOJENU C
MTOMOIIBI0 MATPHI] U ONPEIEITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEW pealbHOM CHUTyallUH C IMTOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTeli HAayKu U peanbHON
KU3HHU.

DOyHKUMH U TPaPuKH

OyHkIus, crnocodbl 3amanus (QyHkiuu. B3aumMHO o00paTHble (QYHKIIHH.
Komno3zummss Qynkuuii. I'padpuk  QyHKIMu. OneMeHTapHble MNpeoOpa3oBaHUs
rpapuKoB QyHKIHIA.

OO6usacThb ompeneneHuss 1 MHOKECTBO 3HaueHud (yukumu. Hymu yskium.
[TpomexxyTku 3HakomnocTossHCTBA. UETHbIe U HeuéTHbIe GyHKIMU. [lepuoanueckue
bynkuuu. TIpoMexyTKn MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl U MHHUMYMBbI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-MHEWHasT (DYHKIMU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIeJIbIM ToKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduK KOpHS N-OM CTENEHM KakK (YHKUUHU OOpaTHOU
CTEINIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass u jorapupmuyeckass (yHKUHHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

Tpuronomerpruyeckas OKpPYKHOCTb, OIIPENEIIEHUE TPUTOHOMETPUYECKHUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoOIeccax M SIBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTUYEeCKON WHTYKIIUH. MoOHOTOHHBIE u OTpaHUYEHHbIC
nocyenoBaTeabHOCTH. MCTOpUsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOrO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reOMETpHUECKast Mporpeccur. beckoHeuHo yObIBarommast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TreOMETpUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCT. Hucno €. PopMyJia CI0KHBIX
npoueHTOB. Mcnosib30BaHWE TPOrpeccHH I PELICHUS peajbHbIX —3aaad
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa (GYHKUMHA HENpPEpPhIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB ISl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIM 1715 penieHus 3aa4.

[lepBas u BTOpast mponsBoaHbIe QyHKIHH. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOM K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BECHUS, YACTHOTO U KOMITO3UIINH (DYHKITHHA.

MHo:xecTBa M JIOTHKA

MHoOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUSl PEAJIbHBIX IPOLECCOB U SBJICHUW, NPU PELUICHUU 3a4ad U3 JAPYTrUX
y4€OHBIX MPEAMETOB.

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

[INTAHAPYEMBIE PE3VIJIBTATBI OCBOEHHWA VYUYEBHOI'O KVYPCA
«AJII'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIA VPOBEHb) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbBTATbBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UILIMK 00YyYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUMH,
NpoIEAYp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue
B3aUMOJICHCTBOBATh C COLUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) IAaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh POCCUHCKON TPakITaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUCKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MAaT€MaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JPYTUX HAyKaxX, TEXHOJIOTHAX, cdepax
SKOHOMMKH;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIErO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUN, PACCyKICHUH, BOCTIPUUMYHUBOCTh
K MAaTEeMaTHYECKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh yMEHHUS TMPUMEHSATH MaTeMaTHUYeCKHe 3HAaHUA B
MHTEpecax 3/10pOBOro U 0e301acHOro o0pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (pu3nYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HAHHME LIEHHOCTH TPYIOJIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESATENBHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HANPABICHHOCTH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TIOHMMAaHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHMUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MAaTeMaTHYeCKUX 3HaHWM [ peuieHust 3agad B 00yacTu
OKpYXarollel cpefpl, IJIAHUPOBAHUE IIOCTYNIKOB M OLEHKH HMX BO3MOKHBIX
MOCIICICTBUUI [T OKPYIKAIOILIEN CPEBI;

8) neHHOCTH HAYYHOTI'0 MO3HAHMA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH M OOIIECTBEHHOW  MPaKTUKW, TOHWMAaHHE
MaTeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITEIIbHOCTH, ITAaroB €€
pPa3BUTUS M 3HAYUMOCTH JJISI PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE SA3BIKOM
MaTeéMaTUKM W MaTeMaTUYECKOW KYJIbTypOW Kak CpPEICTBOM MO3HAaHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYKD M HCCIEIOBATENIbCKYIO JESTEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIE.



METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe JIeiiCTBUS

ba3oBble jornueckue gecTBUS:

BBISIBIIAITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXAy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHWSI 711 0000IICHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTpUIIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIOMCHUIX W YTBEPXKACHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JienaTh BBIBOABI C KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIHLHO JI0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKIACHUI
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BHIBOJIHI;

BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTebcKue 1eiCTBUS:

WCITOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATCIBLCKHI WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TIO3UITUIO, MHCHHCE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJITAHUPOBAHHBINA SKCIICPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, SBJICHHUS, TPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NMPOBEACHHOTO  HAOJIOJICHMS, HMCCIICIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIlECCa, a TaKXKe BBIIBUTATH
MIPETNOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH J€(UUMTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX /JIsi OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

BBEIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBICHUS;



CTPYKTYpPUpPOBaTh MH(POpPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJLTIOCTPUPOBATH Tpaprueck;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSTENILHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€ el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeIIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAICJICHHbIE Ha TIOUCK
pEIIeHUs, COMOCTABIATh CBOM CYXICHHUS C CYXICHUSIMH APYTUX YYACTHUKOB
Jajora, oOHapy)KUBaTh Pa3jliyue U CXOJICTBO MO3UIIHUMA, B KOPPEKTHOU dopme
(bopMyIUPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIETOBAHUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (PopMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOMPOBEPKU, CAMOKOHTPOJISI TpoIlecca W pPe3ysibTara PEIICHHs
MaTE€MaTHYECKOM 3a1auH;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUH 331a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBSICHATh MPUUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eITEJILHOCTD:

MMOHUMAaTh M MCIIOJb30BaTh MPEUMYILIECTBA KOMAaHIHON M WHIWBUIYAJIbHOU
paboThl mpU pEHIeHUH Y4YeOHbIX 3a7ad, MNPUHUMATh 1eb COBMECTHOMU
NEeSATEIbHOCTH, TJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThl, pacrpeneisirh



BUIBI PpaboOT, IOTOBapUBATHCSA, OOCYXAATh TpOIecC M pe3yiabTaT paboTHI,
000011aTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0O0CyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMU UIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOETO BKJIaJa B OOIIWH MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBUSL.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce 0OydyarOIIMICA MOJYYUT CIIECAYIOIIHE
IPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa 1 Hayajia MaTEMaTHUYECKOTIO aHAJIU3a»:

Yucia ¥ BbIYHCICHHS:

CBOOO/IHO OIEpPUPOBaTh MOHATUSMU: palMOHAIBHOE YHCIO, OECKOHEUHas
nepuoauyeckass JIpoOb, MPOLEHThI, HWPPALMOHATIBLHOE YHUCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOAYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JUIsl pPELIEHUs MNPUKIAJHbIX 33434 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIIbHOM KU3HU;

NPUMEHSATH NPUONMKEHHBIE BBIUMCICHUS, ITPABUJIAa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJbTaTa BBIYNCIICHUN;

CBOOOJHO OMNEPHUPOBATH MOHITHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3alKCU IeHCTBUTENBHBIX YHCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAILHBIM MTOKa3aTeleM;

CBOOOJIHO OINEpPUpPOBaTh MOHATUSAMU: JIOTapu(pM UHCIA, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCUHYC U ApKTAHTEHC YHCIIOBOIO
apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh Pa3IMYHbIE METOJbl PEIIEeHUs PALUOHAIBHBIX MU JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHSTH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;



CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEpEMEHHOM,
MHOTO4WJIEH ¢ ILedbIMH KO3(p(ULUUEeHTaMH, KOPHM MHOrOYJI€Ha, HIPUMEHAThH
JIeJIEHNE MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKoOM, TeopeMmy be3y u teopemy Buera
JUISL peIIeHUs 3a/1aY;

cBOOOJIHO OMNEpUPOBATH TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHMIA,
MaTpUlla, ONPENENUTENb MaTpHULBl 2 X 2 U €ro TEeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpeAenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATH ONPEACTUTENN JJI PELICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJIMPOBATh PEaNbHBIC CUTYAI[MH C TIOMOIIbIO CUCTEMBI JIMHEHHBIX YPaBHEHHIA,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJENTH C TOMOIIBI0 MATpPUIl U OIMpPEACITUTENCH,
UHTEPIIPETUPOBATH MOJTYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKEHU;

BBITIOJHATH MpeoOpa30BaHMs YMCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHH C
palOHaIbHBIM IOKA3aTENIEM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pmMHUECKUX BbIPAXKECHUM;

cBOOOIHO OMEpUPOBATh MOHATHUSAMHU: HPPANMOHANBHBIE, TOKA3aTEIbHBIE U
Jorapu(pMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHHS C TTOMOIIBIO PAaBHOCHIIBHBIX
NEPEX0/I0B WM OCYILECTBIISAS MPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

cBOOOIHO OMEpHUpOBAaTh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh HEoOXoAumble (GOpPMYyNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIpQXCHHS, YypaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3aJadd, HCCIEI0BATh
MOCTPOCHHBIE MOJICTTU C MCIIOJIb30BAHUEM amapara aireOphi.

DyHKIUHN U TPAPUKHU:

cBOOOIHO ONEpPUPOBATh MOHATUAMMU: (PYHKIIHS, CIIOCOOBI 3aaHUs (PYHKIINH,
B3aMMHO OOpaTHble (QyHKIMU, KoMmmo3uIus GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIIUI;

CBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUHN QYHKINU, HYJIN (YHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMEpUPOBATh MOHATHSIMH: UETHBIE M HEUYETHBIE (DYyHKUUH,
nepuoanyeckrue (QyHKIUU, IPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMBI U
MUHUMYMbl (pyHKIIMH, HaumOojblllee M HaUMEHblIee 3HaueHUue (YHKIUU Ha
IPOMEXKYTKE;



cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHas (QYHKIUS C HATypaJbHBIM U
LENbIM [OKa3aTelaeM, IrpapuK CTENEHHOW (YHKIMHM C HATypaJbHbIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTENEeHHW Kak (PyHKIHU OOpaTHOW CTENEHU C
HaTypaJbHBIM OKa3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JMHEHHAs, KBaJpaTUUHas U APOOHO-JIHHEWHas
(GYHKIUH, BBIIOJHATh 3JIEMEHTAPHOE UCCIIEA0BAHUE U IIOCTPOCHUE UX TPAPUKOB;

cBOOOIHO ONEpUPOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMuyeckas
(byHKIIMM, UX CBOMCTBA M TpaUKH, MCIONB30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHMU;

CBOOOIHO OMNEpUPOBATh TMOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
OIpesiesIeHNe TPUTOHOMETPUUECKUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpauku (yHKUIUH JUId  HMCCIEAOBAaHUS IPOLIECCOB U
3aBUCUMOCTEN MPHU PEIICHUH 3aJay U3 APYIHMX y4EeOHBIX MPEIMETOB U PEATbHON
KU3HHU, BBIPAXaTh (HOPMyTaMH 3aBUCIMOCTH MEX]Ty BEIMIYMHAMH,

Hauaja mareMaTH4eCKOr0 aHAJIM3A:

CcBOOO/IHO ONEpUPOBATHh MOHATUSAMHU: apuMeThyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpeccusi, TUHEUHBIN U
HKCIIOHEHIMAJIBHBIN POCT, (pOpMya CIIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUU JJIsi PEIICHUs peallbHbIX 3aJlad MPUKIATHOTO
XapakTepa,

CBOOOJIHO OIEPUPOBATh MOHATHIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMAaTHYECKOr0 aHalM3a KaKk aHajau3a
OCCKOHEYHO MaJIBIX;

CBOOOJIHO OMNEpUpPOBaTh TMOHATHUSIMHU: HENPEPbIBHbIE (DYHKUMUU, TOYKHU
paspsbiBa rpaduka GyHKINHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJHO OINEPUPOBATH TMOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (QYHKIUH JIJIs pelIeHUs 3a/1ay;

cBOOOJHO OIEpUpPOBaTh TMOHATUSIMU: TepBas W BTOpas MPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYUCIISATH MMPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCITIOJIb30BAaTh TEOMETPUUECKUN M (DU3UYECKUN CMBICT MPOU3BOTHOM ISt
pelIeHus 3a1a4.

MHokecTBa H JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHO’KECTBaMU;



HCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs peaTbHbIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX y4eOHBIX MIPEAMETOB;

CBOOOJTHO OMNEpPUPOBATH MMOHATUSAMHU: OIpE/AeNIeHHe, TEeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, T0KA3aTEILCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTRBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne KosmuecTBo yacos Bocnurareabnblii koMnoHeHT «lIIkoabHbI DIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB H TeM Konrpoun IIpakruny YPOK» (uudposrie)
n/  mporpaMmbl Bcero Hble ecKHe o0pa3oBaTte/ibHbIE
n padoThI padoThbI pecypcbl
MHO0X€eCTBO 1€HCTBUTENbHBIX YUCEIL. Ypoku MaTeMaTHKU AOKHBI BOCIUTHIBATD Y
| MHorounensl. PanonansHbie 24 | yyaluxcs JOrH4eCKyIO KylIbTYPY MBIIUICHHUS,
ypaBHEHUA U HepaBeHCTBA. CHCTEMBI CTPOTOCTh M CTPOMHOCTH B YMO3aKIIOUCHHUSIX;
JUHEHHBIX YpaBHEHUN coJiep>KaHue MaTeMaTUYECKUX 3a/1a4 aeT
) CDYHKHI/II/I u Fpaq)I/IKI/I. Crenennas BO3MOXHOCTb 3HAYUTCJIIbHO PACIIUPUTD
12 1 .
(GYHKIHS C [IETBIM TTOKa3aTeieM KPYro30p y4aluxcsl, OJHSTh X O0LIHii
3 ApudmeTrnueckuii KOpeHb n-ou 15 | KYJIbTYPHBIH YPOBEHb.
creneny. VippanyoHanbHbIe YPaBHEHUS 3aHUMAsACh MATEMATHKOH, KA IbIH
YUEHUK BOCIUTHIBAET B c€0€ TaKue JMUYHOCTHbIE
[TokazarenpHast GyHKIHS.
4 10 1 YEpThl XapaKTepa, KaK CIpaBeJINBOCTh U
[TokazaTenbHble ypaBHEHUS
1 YECTHOCTh; MPUBBIKAET OBbITH MPEICIIBHO
orapugmuyueckas KIIMSL.
5 pud bynkn 18 1 00BEKTUBHBIM. YecTHas U 10OpOCOBECTHAS
Jlorapudmuueckre ypaBHeHUs
paboTa Ha ypokax MaTeMaTHKH TpeOyeT
6 TpUroHOMETPHYECKNE BBIPAKEHNSA 1 o) 1 HANPSKCHHOM YMCTBEHHOW pabOThl, BHUMAHHUSI,
YPaBHCHUS TEPIUMOCTH B TIPEOOJIEHUN Pa3IHIHBIX
ITocnenoBaTenbHOCTH U IPOIPECCUU 10 1 TpyaHocTei. [109TOMY yPOKH MaTeMaTHKH
HenpepwiBabie pynkiuu. [IponsBoanas 20 1 BOCITMTBIBAIOT B yUEHUKaX TPYHOJIIO0HE,
HaCTOWYUBOCTb, YIIOPCTBO, YMEHUE
[ToBTOpeHue, o6o0mIEeHNE,
9 3 5 2 COTJIAIIATHCSl C MHEHUSIMU JAPYTUX, TOBOJIUTH
CUCTeMaTH3alusl 3HAaHUH
JIEJI0 10 KOHIIA, OTBETCTBEHHOCTb.
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Aata uudgposbie
/i Tema ypoka Beero KonrTpoabubie IIpakTuueckue HU3y'CH 06pazoBaTeIbHbIE
padoThI padoThI us pecypesI
| MHOXecTBO, onepauu HajJ MHOKECTBAMH |
U UX CBOMCTBa
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO |
anmnapara JJis peleHus 3aaa4
Pannonansuelie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC TPOOH, TPOIICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1
OeCKOHEUHbIEe IEPUOIUYECKUE IPOOH
6 [Ipumenenue qpobeit 1 MpOLEHTOB JIst |
penieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOICHTOB IS |
penieHus MPUKIAIHBIX 33124
3 [elictBuTenbHble yncia. PanmonanbHble U |
MPpALMOHATILHBIE YHCIIa
9 ApudmeTnueckue onepanuu c 1
JIEHCTBUTEIILHBIMU YUCITAMH
10 Mopynp AeCTBUTEIBHOTO YUCIIA U €T 1

CBOWCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHAN

12

OcHOBHBIE MCTOJbI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH H
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

MHoro4wieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHsb!I ¢ eabIMA K0P PUITUEHTaAMHU.
Teopema Buera

17
18

Pemenue cucreM JIMHEHHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Omnpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HaYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

Penienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

Pemenne npukiiagHbIxX 3a/1a4 ¢ IOMOILIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

KoHnTtponbHast pabota: "PanronansHbie
ypaBHEHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWHBIX YpaBHEHUH"

10A-12.10.2023
10A(2)-13.10.23
10B-12.10.2023

25

26

27

OyHKIMS, CITOCOOBI 3a1aHus () YHKITUH.

Bsanmuo obparnbie pynkium. Kommosumms

byHKIII

I'paduk PyHkunuu. dnemMeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud pynkuuu. Hynu ¢pyHkmm.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoanueckue Gynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOosnsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

Jluneitnas, kBagpaTHuHas U IPOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX (PYHKIUI

32

DIeMEeHTapHOE MCCIICIOBAHNE U
MOCTpOeHNE TPaPUKOB ATUX PYHKITUN




CreneHs ¢ LICJIBIM OKa3aTeneM. buaom

33 HeroTona
34 Crenens ¢ 1enbIM 1okaszareiaeM. bunom
Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U
35 HeJIBIM IToKa3ateseM. E€ cBolicTBa u
rpaduk
Kontponbnas pabota: "Crenennas 10A-9.11.2023
36 ¢byukus. E€ cBoiicta u rpaduk" 10A(2)-13.11.2023
' 10B-9.11.2023
37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOKCTBA
38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA
39 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
CoJIepXalInX CTEIIEHU U KOPHU
40 [IpeobpazoBaHust YMCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU
41 [IpeobpazoBaHust YMCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHU U KOPHU
HppaunonansHbie ypaBHeHHs. OCHOBHBIE
42 METO/Ibl PELICHUS HpPalMOHAIBHBIX
yYpaBHEHUHU
Uppanunonansueie ypaBHeHHs. OCHOBHBIE
43 METO/Ibl PEIICHUS] UpPALlMOHAIBHBIX
YpaBHEHUU
44 Uppanunonansupie ypaBHeHHs. OCHOBHBIE

MCTOJbI pCHICHUA NPppallOHAJIbHBIX




ypaBHEHUI

PaBHOCHIEHEIC NNEPEXOoAbl B pCICHUHA

s UPPALMOHATIbHBIX YPABHEHUM
46 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUH
MPPALMOHATIBHBIX YPABHEHUN
47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPABHEHUM
43 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
UPPaLMOHATIbHBIX YPABHEHUM
CaoticTBa U rpadK KOpHSI n-Oi CTEICHH
49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM MIOKa3aTeIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN
50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM MOKa3aTeIeM
KonTponbnas padora: "CsoiicTBa u rpaguk 10A-7.12.2023
51 KOpHsI n-oii cteneHu. MpparnmonanbHble 10A(2)-11.12.2023
ypaBHeHUs" 10B-7.12.2023
59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA
53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA
54 CrermneHb ¢ pallMOHATBLHBIM [TOKA3aTeleM U
€€ CBOICTBA
55 [Toka3zatenbHast QpyHKIM, €€ cBOIiCTBA U
rpadux
56 Hcnonp3oBanue rpaduxa QyHKIUM 115

peleHns ypaBHeHUH




Hcnonp3oBanue rpaduka QyHKIHH 115

57 . 1
peleHNs ypaBHEHUH
[loka3arenbHble ypaBHEeHUs. OCHOBHbBIE
58 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE
59 METO/bI PEIIECHUS TTOKa3aTEIbHBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE
60 METO/Ibl PELICHUS OKA3aTEIbHbIX 1
YpaBHEHUN
KonrponbsHast pabora: "I[lokazarenbHast 10A-25.12.2023
01 ¢ynkuus. [TokazarenbHble ypaBHeHUs" ! 10A(2)-29.12.2023
10B-25.12.2023
62 Jlorapudm umncna. CBoiicTBa jJorapudpma 1
63 Jlorapugm uncna. CoiicTBa jJorapudpma 1
64 Jlorapudm yucmna. CoiicTsa jgorapudma 1
65 JlecaTuuHbIe U HaTypalibHbIE JTOTapH(PMbI 1
66 JlecsiTuuHbIe U HaTypaJIbHbIE JIOTapU(PMBI 1
67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
Jorapupmbl
68 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
Jorapupmbl
69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIIX !
sorapudmbl
70 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U |
rpadux
71 Jlorapudmuueckas pyHKuuUsA, €€ CBONWCTBA U 1




rpaduk

Hcnonws3oBanue rpaduka GyHKIUU A5

72 peueHusl ypaBHEHU I
7 Hcnonb3oBanue rpaduka GyHKIUN 115
pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
74 METOBI peIIeHUs JTorapu(HPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
75 METO/Ibl PEIIECHUS Jorapu(PMUUECKUX
ypaBHEHUI
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
76 METO/bI pelieHus JJorapu(PMUIECKUX
ypaBHEHU I
77 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUU
JorapupMHUUECKUX ypaBHEHUH
73 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHM
KonTponsnas pabora: "Jlorapudmuueckas 10A-5.02.2024
7 ¢ynkuus. Jlorapupmuueckue ypaBHeHus" 10A(2)-9.02.2024
] 10B-5.02.2024
20 CuHyC, KOCHHYC, TAHT€HC U KOTaHI€HC
YHCJIOBOT'O apryMeHTa
81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa
2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
83 ApKcuHyC, apKKOCUHYC U apKTaHT€HC




YUCJIOBOT'O apryMEHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpeieNIEHUE TPUTOHOMETPUYECKHUX 1
(yHKLUI YUCIOBOTO apryMEeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OnpeaeieHue TPUrOHOMETPUYECKHUX 1
(yHKLUI YUCIOBOIO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpOKEHU I

9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

96 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

97 Penienne TpUroHOMETPUUECKUX YPaBHEHHH 1

98 PemreHne TpuroHOMeTpUUECKUX YpaBHEHUN 1

99 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

100 Pemenne TpuroHOMeTpUUECKUX ypaBHEHUI 1

101 KonTponbhas pabota: 1 10A-14.03.2024




"TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHECHUS"

10A(2)-18.03.2024
10B-14.03.2024

ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS

102 nociueaoBarenbHocTell. MeTon
MaTeMaTUYECKON MHIYKLIMU
MOHOTOHHBIE U OTPaHUYECHHBIE
103 nocjaeaoBaTeabHOCTH. MicTopus aHanu3a
0ECKOHEYHO MaJIbIX
104 Apudmerrdeckas mporpeccus
105 I'eomeTrpuueckas nporpeccust
106 beckoneuHo yObIBaroImias reoMeTpruiecKas
nporpeccus
107 Cymma 6€CKOH€:{HO yObIBaroIei
FE€OMETPUUECKOM IPOTrPECCUU
108 JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB
109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucino e. Dopmyna clI0KHBIX POLEHTOB
110 Hcnonb3oBanue nporpeccuu s pelieHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
Kontponbnas padoTa: 10A-11.04.2024
il "I[TocnenoBaTenbHOCTH U IpOrpeccun’” 10A(2)-15.04.2024
10B-11.04.2024
112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA
113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIII
114 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha

OTpe3Ke




CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

115
oTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

17 Meton UHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

118 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH IS pereHust 3a1a4

120 [TprMeHeHnEe CBOMCTB HEMIPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast npon3BOIHBIC (PYHKIIUU

122 OnpeneneHue, reOMETPUYECKHI CMBICI
IIPOU3BOTHON

123 Onpez[eﬂeHI/Ive, buznuecKuit CMbICT
IIPOU3BOJHON

124 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUH

125 YpaBHeHUe KacaTebHOU K rpaduKy
byHKIIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI

127 [Tpou3BoHBIE AJIEMEHTAPHBIX (PYHKUINN

128 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [TpousBoaHasi CyMMBI, TPOU3BEACHNUS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIIUI




[IponsBoiHasA cyMMBI, IPOU3BEACHMUS,

130 .
YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHI
10A-20.05.2024
131 KonTponsHas padora: "[Iponssoanas” 10A(2)-20.05.2024
10B-20.05.2024
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHkun"
10A-23.05.2024
134 Hroroas xouTpoasHas pabora 10A(2)-24.05.2024
10B-23.05.2024
10A-23.05.2024
135 Wrorosas koHTposibHasA paboTa 10A(2)-24.05.2024
10B-23.05.2024
136 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

10




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Mopakosuu A.I', TI.LB. CemenoB. Marematuka: anreOpa M Hauaja
MaT€MaTUYecKoro  aHainu3a, reomerpus. Anrebpa U  Haydana
MaTeMaTHueckoro ananusa. 10 kmacc. YueOHUK 11t 0011e00pa3oBaTeIbHbBIX
opranu3auuid (0a30Bblld M yriayOneHHbld ypoBHU). B 2.4. M.: MHemo3uHa,
2021.

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. Mopakouu A.I'. MaremaTtuka: anreOpa M Hadaja MaTeMaTUYECKOTO
aHain3a, reomerpus. Asredpa M Hayaja MareMaTudeckoro aHanuza. 10
Kjacc (0a30BBIM M YITyOJEHHBIH YpOBEHH): METOJUYECKOE IMOCOOHe s
yuurenst/ A.I'. Mopakosuy, I1.B. CemenoB.-M.: Muemo3uHa, 2021

2. B.W. I'nu30ypr. MaTtemaTuka: ajiredpa 1 Hayajaa MaTeMaTH4EeCKOro aHaJIu3a,
reoMeTpusi, reomeTpus. Anredbpa U Hayana MareMaruyeckoro aHaiamza 10,
11 xknmacc. KonTposnbsHbie paboThl Jyisi 0011e00pa3oBaTeIbHBIX OpraHU3aIlHii
(0a3oBbIi U yrayOneHHbIN ypoBHH), M.:, MHeMo3uHa, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

bu6moreka IJOK
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