MHHHUCTEPCTBO MPOCBEINIEHUSA POCCUICKOM ®EJEPAIIIN
MHUHUCTEPCTBO OBPA3OBAHUSA KPACHOAPCKOI'O KPASA
MKY Yupasienue o0pa3zoBanusi agMuHUCTpauuu CasitHCKOro paiiona

MKOY boasmeapoaiickas COILI

«PACCMOTPEHO» «COI'JTACOBAHO» «YTBEPXJIEHO»
Ha 3acenannm 3amecTuTeNb AUPEKTOPA IIKOJIBI HupekTop
eJarornyeckoro CoBeTa no YBP MKOY bonbmeap6aiickoii COIL
MKOY bonbmeap6aiickoit COI MKOY Bbonsieap6aiickoii COLI Kapuymkuna I'.B.
IIpotokon Ne 1 ot ol [Monny6ckas E.I1. [Tpukaz Ne 63-O ot
«30» 08 2024r. = «30» 08 2024r.
«30» 08 2024r.
Z3 oritToRHON NOAMCHO
PABOYAS ITPOI'PAMMA

(ID 2001655)

yueOHOro npeamera «AJiredpa u Ha4Yaja MaTeMaTH4eCKoro anajan3a. bazoBbii
YPOBEHb)

it ooyuatomuxcs 10-11 kmaccos

c. boabmoii Ap6aii, 2023



MNOSACHUTEJIBHAS 3AITMCKA

Pabouas nporpamma ydeOHOTro Kypca «Anredpa u Hayaga MaTeMaTHUECKOTO aHaiIu3a» 0a30BOT0O YPOBHS
s oOywarommxcest 10 —11  xmaccoB paspaborana Ha ocHoBe @enepaibHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAPTa CPEAHEro 00IIero 00pa3oBaHusl, ¢ yUETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUH,
IPEeIbsBIAEMBIX K MaTeMaTH4YEeCKOMY OOpa3oBaHMIO, U TpajulMil poccuiickoro obpa3zoBaHus. Peanuszanus
nporpaMMbl  00ECIIEYMBAET OBJAJCHUE KIIIOYEBBIMA KOMIICTCHIMSMH, COCTABIISIONIMIMH OCHOBY JUIs
CaMOpPa3BUTUSI M  HENPEpPhIBHOTO 00pa30BaHUs, LEJIOCTHOCTh  OOMIEKYIbTYPHOTO, JHYHOCTHOTO H
[I03HABATEIBHOTO Pa3BUTHSI IMUHOCTH 00YYarOLINXCS.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadajza MaTeMaTH4eCKOTO aHAIM3a» SIBIACTCS OAHMM M3 HauOoliee 3HAYMMBIX B
porpamMMe CTapIlei MIKOJbI, MOCKOIbKY, C OJTHOW CTOPOHBI, OH 00ECIeYNBAECT HHCTPYMEHTAIBHYIO 0a3y s
M3YyUYEHHs] BCEX €CTECTBEHHO-HAYyUHBIX KYpPCOB, a C IPYroil cTOpOHBI, (HOPMUPYET JOIrMUECKOE U aOCTPaKTHOE
MBILUIEHUE Y4alllUXCsl Ha YpPOBHE, HEOOXOJMMOM J/JIsi OCBOCHHUS KypcOB MH(OPMATHUKH, OOILECTBO3HAHUS,
UCTOPHH, CIIOBECHOCTH. B pamkax HaHHOTO Kypca ydyalluecss OBJAJeBAIOT YHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOW HayKH, KOTOpasi pOPMYIUPYET CBOM TOCTHIKEHHUSI B MATEMAaTUIECKON opme.

Kypc anreOpbl 1 Hayal MaTeMaTHYECKOro aHalIM3a 3aK/IajblBaeT OCHOBY JUISl YCHELIHOI'O OBJIAJCHUS
3aKOHaMM (pU3MKH, XMMUHU, OMOJIOTMH, TOHUMAHHUS OCHOBHBIX TEHICHLMH 3KOHOMUKH U OOIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO
MCTOJIB30BaTh MX B MIOBCEAHEBHOW XU3HU. B TOXe BpeMsi oBlajieHue aOCTPaKTHBIMU M JIOTHYECKH CTPOTHMU
MaTeMaTHYECKUMHU KOHCTPYKLMSMM pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH
UCTUHHOCTb YTBEP)KIECHUS, UCIOJIb30BaTh OOOOIIEHHE M KOHKPETHU3allMio, abCTparupoBaHHWE U aHAJIOIHIO,
dbopmMupyeT KpeaTHBHOE W KPUTHYECKOE MBIIUICHHE. B Xo1e m3ydeHust anreOpbl 1 HaYal MaTeMaTHYecKOro
aHamM3a B CTapuied IIKOJIe YyYalluecs [MOJNy4YaroT HOBBIM ONBIT PENICHWS TNPUKIATHBIX 33734,
CaMOCTOSITEJILHOIO TIOCTPOCHHMS MaTeMaTHYeCKUX MoJleNlell pealbHbIX CHUTyallud M HHTepHpeTanuu
MOJTyYEHHBIX PEICHUH, 3HAKOMATCS ¢ IpUMEepaMi MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MpUPOE, HAYKE U B
HCKYCCTBE, C BBIJAIOMIMMHUCS MaTEMATUIECKIMH OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc oOmamaer 3HAYMTENHHBIM BOCHHUTATEIBHBIM MOTEHIMAIOM, KOTOPBI peaan3yercss Kak dYepes
y4eOHBI MaTepHai, COCOOCTBYIOMIUNA (OPMHUPOBAHUIO HAYYHOIO MHMPOBO33PEHMs, TaK U yepe3 crenupuKy
y4eOHOI AeATeNbHOCTH, TPEOYIOLIeH CaMOCTOSATENbHOCTH, aKKYpPaTHOCTH, MPOJOKUTENBHON KOHIIEHTPAILH
BHUMAaHHS U OTBETCTBEHHOCTH 3a IOJTyYSHHBII pe3ybTar.

B ocHoBe MeTOaMKN 00ydeHUs anreOpe W HavajsaM MaTeMaTHYECKOTO aHAJN3a JICKHT JIeATEIIbHOCTHBIN
MPUHIUI 00yUEHHUSL.

CrpykTypa Kypca «AnreOpa M Hayajga MaTeMaTHMYeCKOIO aHaJM3a» BKIIOYAET CIEAYIOIINe
coiepKaTeIbHO-MeToInuecKkue JMHuM: «Yucma u BerauciaeHus», «DOyHKIUN u rpadukmn», «YpaBHEHHS WU
HepaBeHCTBa», «Hadama wmaremarmyeckoro aHammsa», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIC
COZIepKATEIbHO-METOJUUECKUE JIMHUM M3y4aloTCs Ha NPOTSDKEHHM JIBYX JeT oOydeHHsl B CTapIlei IIKoJe,
€CTECTBEHHO JIOMOJHSSI APYr Apyra M MOCTENEHHO HACHIIIAsACh HOBBIMM T€MaMM U paszjenaMu. J[aHHbIH Kypc
SBIISIETCSI WHTETPATUBHBIM, TOCKOJNBKY OOBEIUHSET B ce0de Ccoaep)kaHhe HECKOJIbKHMX MAaTeMaTHYeCKHX
IVCIUIUIAH: anreOpa, TPUTOHOMETpPHS, MAaTeMaTHUECKUI aHa 3, TEOPUsI MHOXECTB U Jp. [lo Mepe Toro kak
yJaliuecs OBJIaZIeBalOT BcCE Oojiee IIMPOKMM MaTeMaTW4YeCKHM ammaparoM, y HHX IOCIIeA0BaTeIbHO
dopmMHpyeTCs U COBEPIIECHCTBYETCS YyMEHHE CTPOMTh MAaTeMaTHUYECKYI0 MOJENb pEalbHOH CUTYaIuH,
IPUMEHATh 3HAHMs, MOJydYeHHbIE B Kypce «Anredpa M Hayajga MAaTeMaTHYECKOro aHalIM3a», A PELIeHUs
CaMOCTOSITEJILHO C(OPMYJIMPOBAHHONM MaTEeMAaTUYECKOH 3agaud, a 3aTeM MHTEpIpEeTUPOBaTh IOIY4YEHHBIN
pe3ysbTar.

ConepxaTtenbHo-MeToAnYecKas JUHUSA «UMciaa W BBIYMCICHUSA» 3aBepluiaeT (popMHUpOBaHHE HABBIKOB
WCIIOTB30BaHUS ICUCTBUTEIIBHBIX YHCEI, KOTOPOE ObUIO HaYaTO B OCHOBHOM IKoJie. B cTapmeit mkosie ocoboe
BHUMaHME yJenseTcss (OPMUPOBAHUIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIOYAIOMUX B ce0s
UCIOJb30BAHUE PA3IMUYHBIX (OPM 3alMCU JEWCTBUTENBHOIO 4YHCJIA, YMEHUE PALUOHAIBHO BBIIOIHATH



NeHCTBUSL C HHUMHM, JelaTh MPHUKUAKY, OIEHMBaTh pe3ynbrar. OOydarommuecs TMONYy4al0T HaBBIKH
NpUOMMKEHHBIX BBIYUCIICHUH, BBITIONHEHMS ACHCTBHN C 4YHCIaMH, 3allMCaHHBIMA B CTaHAApTHOU Qopme,
HCII0JIb30BaHUsl MAaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHUH.

Jlunns «YpaBHEHHSI U HEPABEHCTBA» PEajM3yeTcsl Ha MPOTSKEHUH BCEro 0Oy4YeHMs B CTapllel MIKOJe,
MTOCKOJIbKY B KaX/I0M pa3jielie MporpaMmbl IPEeyCMOTPEHO pPeLIeHHEe COOTBETCTBYIOMIMX 3a1a4. O0yyaromnuecs
OBJIAZICBAIOT PA3JIUYHBIMU METOAAMM DPELIEHUS LEJbIX, PalMOHAIbHBIX, UPPALUOHAIBHBIX, [MOKA3aTEIbHbIX,
Jorapu(pMHUUECKUX M TPUTOHOMETPUYECKUX YPABHEHUH, HEPaBEHCTB M HMX cHUCTEeM. [lomydeHHbIE yMEHHS
UCIOJIb3YIOTCS TIPU UCCIENO0BaHUH (YHKIMI C TOMOIIBIO MPOU3BOIHOM, pEelIeHUH MPUKIAIHBIX 3a]a4 U 3a7a4
Ha HAaXOXJeHHE HAuOOIbIINX U HAUMEHbIINX 3HaueHUi GyHKIuK. JlaHHas cojeprkaTeNbHas JIMHUS BKIIOYAeT
B ceba Takxke (QOpMHpPOBaHHME YMEHHH BBIIONHATH pacy€rbl 1o ¢opmynaM, HpeoOpa3oBaHUsS IIEIbIX,
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUN, a TAK)KE BBIPAXKEHUH, COAEpKAIIUX
cTenmeHn u Jorapudmbl. brarogaps wu3ydeHHIO anreOpandeckoro marepuana IMPOUCXOIUT JalibHeHnInee
pa3BUTHE AITOPUTMUYECKOTO0 U aOCTPAKTHOTO MBIIUICHUS Yydaluxcs, (GOpMHUPYIOTCS HABBIKH JEAYKTHBHBIX
paccyxaeHuid, paboTbl ¢ CHMBOJIBHBIMHU (hOpMaMHU, TPEACTABICHUSI 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIE
paBeHCTB U HepaBeHCTB. AunreOpa mpemiaraetT 3QpQeKTHBHBIE MHCTPYMEHTHI Ul PEIICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYUYHBIX 33/1a4, HAIJIA/IHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK S3bIKA HAYKH.

CopepxarenpbHo-MeTOonuYeckass NUHUA «DyHKIUU U TrpaduKu» TECHO NepervieTaeTcs C IpYyruMu
JIMHUSAMHU KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3aJaET ITOCIIEI0BATEIbHOCTh U3yUeHusl Matepuana. M3yuenne
CTETIEHHOH, MOKa3aTeIbHOM, JIOTapu(PMUIECKOH U TPUTOHOMETPHUYECKUX (DYHKIMHA, MX CBOWCTB M TpadHKOB,
UCIOJIb30BaHNEe (DYHKIMHA A pelIeHHs 3aJady U3 JAPYruX y4eOHBIX NPEIMETOB M PeallbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJM30M, TaK U C pelIeHHEeM ypaBHEHUHN U HepaBeHCTB. [Ipu 3Tom Gombioe
BHUMaHUE ynensercss (OpMHUPOBAHHMIO YMEHHMsI BBIpaXaTb (OpMyJaMU 3aBUCHUMOCTH MEXAY pPa3iIMuHbIMU
BEJIMYMHAMH, UCCIIEJOBATh IMOJIyY€HHbIE (DYHKIIMH, CTPOUTHh MX Ipaduku. MaTtepuan 3Toil copep:kareabHOU
JIMHUY HalEJIeH Ha pa3BUTHE YMEHUI M HAaBBIKOB, MO3BOJISAIOIIMX BBIPAXKAaTh 3aBUCUMOCTH MEXKY BEIMYMHAMHU
B pa3iM4HON (opMme: aHaNUTHUECKOH, rpaduyeckoil u cioBecHoi. Ero msydyeHuwe crnocoOCTBYET pa3BUTHIO
QITOPUTMHUYECKOTO MBIIIJIEHHSI, CTIOCOOHOCTU K 0000IEHUIO M KOHKPETU3alluH, UCTIOIb30BaHHUIO aHAJIOTUH.

CopepxarenpHas nuHUS «Hauana maTemMaTHyeckoro aHajinM3a» MO3BOJIET CYLIECTBEHHO PacCIIUPHUThH
Kpyr' KaKk MaTeMaTHYeCKUX, TaK W MPUKIAJHBIX 33/a4, JOCTYMHBIX OOy4alOUIMMCS, Y KOTOPBIX IMOSBISETCS
BO3MOYKHOCTh HCCIIEIOBaThb M CTPOMUTh Trpaduku (QYHKIUH, ompenensiTh MX HauOOJbIINE U HAUMEHBIINE
3HAYEHUS, BBIYUCIATD IUIOMAAU GUTryp U 0OBEMBI TeN, HAXOAUTh CKOPOCTH M YCKOpEHUs IpoleccoB. JlaHHas
coJiepKaTesIbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH IOCTPOCHHUS MAaTEMAaTHYECKHUX MOJEIEH PEeabHBIX
CUTyalul, HAXOKJIEHUS HAWIY4IIEero PEIIeHHs B IMPHUKIAAHBIX, B TOM YHCIE COLHMAIbHO-3KOHOMHYECKHX,
3ajjayax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOIO aHaju3a CIIOCOOCTBYET DAa3BUTHIO a0CTPAaKTHOTO,
(hopMabHO-IOTMYECKOTO0 M KPEaTUBHOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHHM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTUKH B HayKe, TEXHHKe M HcKyccTBe. OOyuaromiuecsi y3HaIOT O BBLAAIOIIUXCS pe3ysibTaTrax,
IIOJIYYEHHBIX B XOJI€ Pa3BUTHs MaTEMaTHKU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeTOANYECKas! JIMHUSA «MHOXKECTBA W JIOTHKa» B OCHOBHOM IIOCBSINEHA 3JIEMEHTaM
TEOPUH MHOXECTB. T€OpPETUKO-MHOKECTBEHHBIE MPEACTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJIBHON
MaTeMaTHKHU U MpeAsiaraloT HauboJiee YHUBEPCAbHBIN SI3bIK, 00ObETUHSIONINI BCEe pa3ziesibl MaTeMaTUKU U €€
IIPWJIOKEHNH, OHU CBS3BIBAIOT Pa3Hble MaTEMAaTHUECKHUE AMCLMILIMHBI B e1MHOE 1enoe. [loaromy BaxHO nath
BO3MOXXHOCTb IIKOJIbHUKY ITOHMUMAaTh TEOPETHUKO-MHOXECTBEHHBIN $3bIK COBPEMEHHOW MAaT€MaTUKU MU
WCIIOJIB30BATh €r0 JIJISl BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hayama MaTeMaTHYECKOrO aHajiu3a» NPUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYECKOTr0 MOJEIMPOBAHUS, KOTOpble MpPU3BaHbl C(HOPMHUPOBATH HABBIKA TOCTPOCHUS MOJEIEH
peanbHBIX CHUTyallui, MCCIEIOBAHMS STHUX MOJEJNEH C IMOMOINBIO ammapara aireOpbl U MaTeMaTHYecKOro
aHaIM3a W WHTEPHPETALNH IOIYyYEHHBIX pe3ylbTaTOB. Takue 3aJaHus BIUIETEHBI B KAXKIbIM M3 Pa3leioB
IIPOrpaMMBbl, IMOCKOJIBKY BECh MaTepuai Kypca HIMPOKO MCIONb3YETCs I PELICHUs MPUKIAIHBIX 3a1ad. [Ipu
pElICHNH pealbHbIX MNPAKTUYECKUX 3ajad Yydalldecs pa3BUBAIOT HAOIIOIATENbHOCTh, YMEHHE HaXOAWUTh



3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJb30BaTh AHAJIOTHIO, 0000IAaTh U KOHKPETU3MPOBATH MPOOIEMY.
ILGHTCHBHOCTB 110 q)OpMI/IpOBaHI/IIO HAaBBIKOB PCHICHUS MPUKIIAAHBIX 3a/la4 OPraHUu3yCTCd B MMPOLUCCCC U3YUCHUA
BCEX TeM Kypca «Alredpa v HayaJia MaTEMAaTHIECKOTO aHAIH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM mulaHe Ha M3ydeHHE Kypca anreOpbl M Hadajl MaTeMaTHYECKOro aHalin3a Ha 0a30BOM YpOBHE
oTtBoauTCs 2 Yaca B Henenmto B 10 kiacce u 3 yaca B Henenmto B 11 kiacce, Bcero 3a nBa roga ooydenus — 170
9acoB.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia v BbIYHCTICHUSA

Parnmonansueie yncina. OOBIKHOBEHHBIC U IECITUYHBIE APOOH, IPOLIEHTHI, OECKOHEUHBIE MTEPUOINICCKHE
npobu. ApupMmeTHyecKre omnepanuy ¢ PandOHATBHBIMH YUCIAMH, MPEOOpPa30BaHUsI YHCIOBBIX BBIPAKECHUI.
[IpumeHenue npoOeil M MPOLEHTOB JUIsl PELIeHUs NPUKIAIHBIX 33Jad U3 pa3jIMYHbIX OTpacied 3HaHUH U
pEATBHOMN KU3HMU.

JleiicTBuTenpHble yucia. PannoHalbHble M MppallMOHAIbHBIE 4Yucia. Apu(METHUYECKHE OIepaluu C
JNeWCTBUTENFHBIMU 4HcTaMH. [IpuOIkEéHHBIE BBIYMCIICHUS, TpaBWIa OKPYIJICHHUS, NPUKHAIKA W OICHKA
pe3yJibTaTa BBIYUCIICHUN.

Crenensb ¢ 1ienslM nokasareneM. CrtannaptHas gopma 3anucu JeicTBUTENbHOrO Yncnia. Vcnoas3oBaHue
noaxosAuel Gpopmbl 3anucu ACMCTBUTEIBHBIX YUCEN JUIS PEIICHUs MPaKTUYECKUX 3a]ad U IpeJCTaBICHUS
JAHHBIX.

Apudmernueckuii KOpeHb HaTypaibHON cTerneHu. JleHWcTBUS ¢ apu(METHUECKUMH KOPHSIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC W TaHIE€HC YHUCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHHd U HEPABEHCTBA
ToxnecTBa U TOXKJIECTBEHHbIE TPeoOpa3oBaHusl.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaXKeHUNH. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI.
VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.
Permienue nembix U IpoOHO-pAIIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemrenne nppaloHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM.

[IpuMeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHMX 3a7ad M 3a4ad U3 Pa3IMYHBIX
obJiacTeil HayKH U pealbHOM KHU3HH.

DYyHKUMH U TPAaPUKHU

Oyukuums, crnocoos! 3aganus pyHkuuu. ['paduk pynkuuu. Bzanmuo o6patHbie QyHKINU.

Ob6nacte ompeaeneHuss M MHOXeCTBO 3HaueHuM ¢yHkuuu. Hymu @ynkumun. I[IpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKITUH.

CreneHHass (yHKIUS C HAaTypaJbHbIM M LEJNbIM MoKa3aTeneMm. EE cBoiictBa u rpadux. CBoiicTBa U
rpaduk KOpHsS N-Oi CTENEHH.

Tpuronomerpuueckass OKpPYKHOCTb, OINpEAEIECHUE TPUTOHOMETPUUYECKUX (YHKLUUH  YHUCIOBOTO
apryMeHTa.

Havyana maTeMaTH4eCKOro aHajamusa

ITocnenoBarenbHOCTH, CIOCOOBI 33AaHUS TOCIE0BaTeNIbHOCTEH. MOHOTOHHBIE NTOCIEA0BATEILHOCTH.



Apudmernueckas U TreoMeTpuueckas mporpeccud. beckoHeuHo yObIBaomias reoMeTpuyecKas
nporpeccusi. Cymma OECKOHEYHO yObIBaroIeil reoMeTpudeckoi nporpeccun. @opmMysa CI0KHBIX MPOICHTOB.
Hcnonp30BaHne IpOrpeccuu sl peLIeHHs] pealIbHbIX 3a]a4 IPUKJIaJHOIO XapaKTepa.

MHoxkecTBa M JTIOTHKA

MHoxecTBO, omepanuu Haj MHoOkecTBamH. Jlmarpammel Oinepa—Benna. [Ipumenenune TeopeTuko-
MHOECTBEHHOTI'O arlfapara Jyisi OMHCaHUsl PeaIbHBIX MPOILIECCOB U SIBIICHUMW, MPU PEIICHUH 33]a4 U3 JIPYyTUX
y4eOHBIX IPEMETOB.

Omnpenenenue, Teopema, CleICTBUE, 10Ka3aTeIbCTBO.

11 KJIACC

Yucna v BbIYMCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LEIBbIX YACE.

Crenens ¢ panuoHaabHbIM NOKa3aTesneM. CBONCTBA CTEIIECHHU.

Jlorapudm uucna. [lecaTndabpie U HATYpaIbHBIE JTOTapU(PMBI.

YpaBHeHUs M HEPaABEHCTBA

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX CTEIEHU C PallMOHAIbHBIM [TOKA3aTEeJIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3zaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS] U HEPABEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHHU. PelneHue NpUKIagHBIX 3aJa4 C IIOMOIIBIO CUCTEMBI JIMHEHHBIX
YpPaBHEHUU.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB.

IIpuMeHeHHE ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1ad MU 3a7ad U3
pa3nUYHbIX 001acTe HAYKNU U pealbHOM KHU3HH.

DOyHKIUH U TPa@UKH

Oynkuus. [lepuonudeckne ¢yHkuuu. I[IpoMexyTKu MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl H
MUHUMYMBI GyHKIMU. Haubonbiee 1 HauMeHbIlee 3HaueHne (PyHKIIMU Ha TPOMEXYTKE.

Tpuronomerpudeckre GyHKIUHU, UX CBOMCTBA U rpauKH.

[TokazarenbHas u norapudmuyeckas GyHKIUU, X CBOMCTBA U TPapUKHU.

Hcnonb3oBanue rpadukoB QyHKIUN A1 peLICHUs] YPaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QYHKUIUN [UIs HCCIENOBaHMS MPOLECCOB M 3aBUCHUMOCTEH, KOTOpHIE
BO3HUKAIOT MPH PEIICHUN 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB U peabHON JKHU3HU.

Hayana maTteMaTH4ecKoro aHajimsa

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAJIOB JIJIsl pELIEHHs] HEPaBEHCTB.

ITpousBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3NIECKUN CMBICI TPOU3BOIHOM.

[TpousBoHbIE eMEHTapHBIX QYHKIUI. DOpMYIIBI HAX0XKICHUS TPOU3BOJIHON CYMMBI, IPOU3BEICHUS U
YacTHOTO QyHKIUH.

[IpumeHneHne Npou3BOAHON K HCCIEA0BaHUIO0 (DYHKIIMH Ha MOHOTOHHOCTh U 3KCTpeMyMbl. Haxoxnenue
HauOOJIBIIEr0 ¥ HAMMEHBIIET0 3HaYeHNUs (PYHKIIMU Ha OTpPE3KeE.

IIpuMeHeHre NPOM3BOJHOM i HAXOXKIEHUS HAWIIydlllero pPEIIeHWs B IPUKIAAHBIX 3a1adax, Uit
OIIpeJIeJIEHUs] CKOPOCTH IIpoIiecca, 3alaHHOr0 (OpMYIION UIH rpaduKoM.

[TepBooOpasnas. Tabmuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyecKuid M (PU3UYECKHil CMBICI. Bbuncienne uHTerpana mo Qopmyne
Herorona—IJleiibuuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yue6HOrO nmpeamera «MaTemMaTuka» TOJKHO 00ECTIeYMBaTh JOCTH)KEHUE Ha YPOBHE CPEIHETO
obmiero o0Opa3oBaHUS CIEAYIOUIMX JMYHOCTHBIX, METalpeAMETHBIX M IPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrpaMMbl yueOHOro rpenMera «MaTeMaTHKa» XapaKTepU3yOTCs:

I'paxxnanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIUK OOYYAOIIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO WJICHA
pOCCHUICKOTO O0IIecTBa, MPEJCTABICHUEM O MaTeMAaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SBIEHUH, NpOUEAYp TpaxkJaHCKOro obmiectBa (BBIOOPBL, ONPOCBI M Mp.), YMEHHEM
B3aUMO/ICHICTBOBATH C COLIMAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIIUSIMH U HaA3HAUCHHUEM.

[TarproTryeckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTHIO POCCUHCKOM I'pak1aHCKON MACHTUYHOCTH, YBAKEHHUS K MPOILUIOMY U HACTOSAILIEMY
POCCUIICKOM MaTe€MaTWKH, LEHHOCTHBIM OTHOLIEHWEM K JIOCTHKEHUSIM POCCUMCKUX MaTeMaTUKOB U
POCCHUICKOM MAaTEMaTUYECKOM MIKOJIbI, K UCIOJIB30BAHUIO 3TUX JAOCTHXKEHUN B APYIMX HAyKaX, TEXHOJOTHSX,
cdepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHWEM JYXOBHBIX I[EHHOCTEH pOCCHIICKOr0 Hapoaa; CHOPMUPOBAHHOCTbIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO TMOBEJEHHUs, CBSI3aHHOTO C MPAKTUYECKUM TMPUMEHEHHEM JOCTWIKEHUW HayKu W
NEeSTETPHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOEHHUE YCTOMUHUBOTO OYAYIIETO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIIOUasl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4u, PEIICHUM, PacCyXJCHHH; BOCIPUUMYUBOCTHI0O K MAaTEMAaTHUUYECKHUM acleKTaM pa3jIMYHbIX BUIOB
HCKYCCTBA.

®u3nuecKoe BOCIUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTHUecKue 3HaHHs B HWHTEpecax 3J0pOBOTO H
O0e3omacHOro 00pasza JKM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (37I0pPOBOE TMHUTaHUE,
cOanaHCUpPOBAaHHBIA PEXUM 3aHATHM M OTAbIXa, pEryiaspHas Qu3nyeckas aKTUBHOCTH); (PUINYECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-03/JOPOBUTEIBHOMN JESITEILHOCTHIO.

TpyoBoe BOCIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUs; WHTEPECOM K pa3IMYHbIM chepam
MpoeCCUOHAIBHON NIeATETLHOCTH, CBSA3aHHBIM C MaTEMaTUKON W €€ NMPUIOKEHUSIMH, YMEHHEM COBEpIIaTh
OCO3HAHHBIN BBIOOp Oymyiiei mpodeccuu U pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIIAHBI, TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHHUIO W CaMOOOpa30BaHUIO HA NPOTSHKECHUHM BCEH JKU3HU;
TOTOBHOCTBHIO K aKTUBHOMY yYYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEeMAaTHUYECKOM HAIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYPHl, MOHUMAHHEM BIHSHHS COIMATBbHO-KOHOMHUYECKHUX
MPOILIECCOB HA COCTOSIHUE TMPHUPOAHONM H CONHMAIBLHOW Cpelbl, OCO3HAHHWEM TIO00aThbHOIO XapakTepa
HKOJIOTMUECKUX MpoOsieM; OpUEeHTallel Ha MPUMEHEHHWE MaTeMaTHMYeCKMX 3HAaHUM JJis pelleHus 3aaad B
o0yacTu OKpy»Karouieil cpefpl, IIaHUPOBAHHUS TOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX IOCIEICTBUN JUIs
OKpY>KaroIlEeu Cpeibl.

IleHHOCTH HAy4YHOTO ITO3HAHMUS:

c(OpMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTeMaTHYeCKONW HayKu Kak cdepbl 4eloBEeYeCKOW AEsITeNbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYMMOCTH I Pa3BUTUS LMBWIM3ALMH;, OBJIAJCHHUEM S3BIKOM MaTEMaTUKH M



MaTEeMaTHYeCKON KYJNbTypOM KaK CPEICTBOM IO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBISITH MPOEKTHYIO H
HCCIIEA0BATENIbCKYIO ACSTEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble  pe3ysibTaThl  OCBOGHHS NpOrpaMMmbl  ydeOHoro mpeamera «MaremaTHKay
XapaKTepU3yIOTCsl OBJAJCHUEM YHHUBEPCAIbHBIMU HO3HAGAMETbHBIMU  OCUCMBUAMY, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUICMEUAMU, YHUBEPCATbHLIMU PeCYAMUSHIMU OCUCMBUAMU.

1) Vuusepcanvrvie noznasamenvnole oelicmsus, obecneuugaom Gopmuposanue 6a308bIX KOZHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoenue Memooo8 NOZHAHUSA OKPYICAIOWe20 Mupd; NpUMeHeHue J102UYEeCKUX,
UCCIe008aMeENbCKUX ONepayull, yMeHut pabomams ¢ uHgopmayuet).

bazoBele nornyeckue aelcTBUS:

® BBIIBISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMAaTUYECKHX OOBEKTOB, IMOHATH,

OTHOLICHUHA MEXIy MOHATUAMH; (OPMYIUPOBATh OIpPENEICHUs] TOHATHHA; YyCTaHABJIMBATh
CYIIECTBEHHBIN MpHU3HAK KiIaccH(UKALMU, OCHOBAHUS JUIsi OOOOIICHWS M CpPaBHEHHS, KPUTEPUHU
MIPOBOJIMMOTO aHAJN3a;

® BOCIPHUHHUMATh, (POPMYyTUPOBATH U IPEOOPA30BHIBATH CYKACHUS: YTBEPIUTEIbHBIC U OTPUIATEIbHEIC,

€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC;
® BBIIBISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTUBOpEUYMs B (pakTax, NaHHBIX,
HAOJIOACHUSAX M YTBEPKIEHUSX; IMpeIaraTb KPUTEPUH JUIsl BBIABICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;

e JenaTh BBIBOABI C  HCIOJB30BaHHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX M  WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEeHUH 110 aHaJIOTHH;

® TPOBOJIUTH CAMOCTOSITENIHHO JOKA3aTelbCTBA MATEMAaTHYECKUX YTBEPXKACHUH (TIpsSMBIE W OT
IIPOTHBHOT'0), BBICTPAWBATh apryMEHTAIUIO0, PUBOJUTH IPUMEPHI U KOHTPIPUMEPBI; 0OOCHOBBIBATH
COOCTBEHHBIE CYKIICHUS U BHIBOIBI;

e BBIOMpATH CIIOCOO pelieHus yueOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHHUs, BBIOMPATh
HanboJee MOAXOIAIMNN C YIETOM CAMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

bazoBeie uccnenoBaTenbCKue IEHCTBHS:

® HCIOJB30BaTh BOIPOCHI KaK MCCIIEAOBATENILCKUN HHCTPYMEHT MO3HAHUS; (POPMYIIHPOBATH BOIIPOCHI,
¢bukcupyomye MNpoTUBOpeUne, MpolieMy, YCTaHaBIMBAaTb HCKOMOE M JaHHOE, (OpMHpOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TIPOBOJIUTH CAMOCTOSITENIFHO CIUIAHMPOBAHHBIA HSKCIIEPUMEHT, HCCIEOBAHUE [0 YCTAHOBJICHUIO
0CcOOEHHOCTEeH MaTeMaTH4eCKOro OObEKTa, SIBIEHUS, MPOLECcCa, BBIABICHHIO 3aBUCHUMOCTENH MEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

® CaMOCTOATENbHO (OopMyIUpoBaTh O0O0OOLIEHHS W BBIBOABI 110 pe3ylbTaTaM MpPOBEAEHHOTO

HAOJIIOZICHNS, MCCIEOBAaHUS, OIICHWBATh JTOCTOBEPHOCTH ITOJNYYEHHBIX pPE3YJIbTaTOB, BBIBOJIOB H
0000IIIeHMI;

® TIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIIPOIECCA, a TaKXKE BBIIBUTATH MPEINOJIOKECHAS O €ro

Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pabota ¢ undopmanueii:

® BBIIBIATH AeUUUTH HHPOPMALUH, TaHHBIX, HEOOXOAUMBIX AJISl OTBETA HA BOIPOC U Ul PEILEHHS

3aJauu;

e BbIOMpaTh MHPOPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIW3UPOBATh, CUCTEMATU3UPOBATh U

MHTEPIPETHPOBATH UHPOPMALIUIO PA3TUYHBIX BUJIOB U (POPM IMpe/ICTaBICHHS;

® CTPYKTYpUpOBaTh HWH(POpPMALMIO, TPEACTABIATh €€ B pa3Iu4yHbIX (OpMax, WILIIOCTPHPOBATDH

rpapuyuecKy;



OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENIEHO C(OPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvuvie KOMMYyHUKAmMUHble OeCliCmeus, 00ecnedusarom coopmMuposaHHOCMb COYUALIbHBIX
HABbIKOG 00YUAIOUUXCSL.
00001IEeHuE:

BOCIIpUHUMATL U (bOpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIAMH O6IJ.I€HI/I$I;
sSICHO, TOYHO, I'PaMOTHO BBbIpaXXaTb CBOKO TOYKY 3PCHUA B YCTHBIX W IMHUCBMCHHLIX TCKCTAX, NAaBATb
MOSICHEHUS 110 X0y PELIeHUs 3aJjaui, KOMMEHTHPOBATh IOJIy4YE€HHbIN pe3yibTar;

B X0JIc 0OCYXJICHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IPOOIEMBI, pelIaeMoi
3aJjauy, BBICKA3bIBaTh MJIEH, HALICJIEHHbIE HAa IIOMCK PELICHMs; COIOCTABIATh CBOU CYKACHHUS C
CYXKIEHUSAMM JIPYTMX YYaCTHUKOB Juayora, oOHapyXUBaTh pa3jMydMe M CXOACTBO IO3MLUH; B
KOPPEKTHOH Gopme (HOopMyIHpOBaTh PA3HOTIACHS, CBOU BO3PAKECHUS;

IPECTaBIATh  Pe3ylbTaThl  pPELICHUs  33Jadyd, OKCIEPUMEHTAa, HCCIEIOBaHMs, IPOEKTa;
CaMOCTOSITEJIbHO BBIOMpaTh (popMaT BBICTYIUIEHHS C Y4€TOM 3ajad MPE3EHTAUUUd U OCOOEHHOCTEH
ayJAUTOpUH.

COTPYAHHUYECTBO:

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYAIbHOM paOOThI MpU pELICHUU
y4eOHBIX 3ajjay; NpPUHUMATh LElIb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OpPraHU3alUIo
COBMECTHOHM paboThI, paclpeesnsiTh BUIbI paboT, JOrOBapUBaThCs, 00CYXKIATh MPOLECC U Pe3yIbTaT
paboThI; 06001IaTF MHEHHSI HECKOJIBKUX JIFOJICH;

Y4acTBOBATh B TPYMIIOBBIX (opMax paboThl (00CYXIeHHs, 0OMEH MHEHHH, «MO3TOBBIC IITYPMBI» H
UHBIE); BBIMOJHATH CBOIO 4acTh pabOThl M KOOPAMHHPOBATH CBOU JIEHCTBUS C JIPYTMMH YiIE€HAMHU
KOMaHJIbl; OIICHMBaTh KauyecTBO CBOErO0 BKJIaAa B OOmMH MPOAYKT MO  KPUTEPHSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

3) Vhusepcanvhvie pecynamuenble Oeticmsus, obecneuusarom Gopmuposanue cMoiClo8blx YCMaHOB80K U

JHCUBHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusanusi:

COCTABJIATh IUIAH, AJTOPUTM peEIIeHUs 3a/Ja4yM, BbIOMPATh CHOCOO pEIIeHUs C Y4ETOM HMEIOIIUXCS
peCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapUAHThI PELICHUH ¢ yuéTOM
HOBOMW MH(pOpMaLUK.

CaMOKOHTPOJIb!

BJIaJACTh HaBBIKaAMHU MMOo3HaBaTEeILHON perJIeKCI/II/I KaK OCO3HaHHsA COBCpIIaCMBbIX ﬂeﬁCTBHﬁ n
MBICIIMTENbHBIX MPOILIECCOB, UX PE3YNbTATOB; BIAJETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJsibTaTa pelIeH!s] MaTeMaTU4eCKON 3a/1a4y;

IIPEIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IPU PELIECHUU 33a4l, BHOCUTh KOPPEKTHUBHI B
ACATCIIBHOCTh Ha OCHOBE HOBBIX O6CTO$ITCJ'II)CTB, JaHHBIX, HaﬁHeHHBIX OHII/I6OK, BBISIBJICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBUEC PpE3yJibTaTa LCIN U YCIOBUAM, 00BLIACHITH OPUYUHBI JOCTUIKCHHA HIIU
HEJOCTHKEHHsSI PE3yJbTAaTOB JEATENbHOCTH, HAaXOJUTh OUIMOKY, /1aBaTh OLIEHKY HPUOOpPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbDI

OcBoenne y4yeOHOro Kypca «Anrebpa ¥ Hadajza MaTeMaTHYECKOIO aHalIM3a» Ha YPOBHE CPEIHEro
obmiero o0pa3zoBaHMs JODKHO 00ecreuuBaTh JOCTHXKEHHE CIEIYIOIIUX MPEIMETHBIX 00pa3oBaTelbHbBIX
pE3yJIbTaTOB:
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Yucna v BbIYMCICHUA

OnepupoBaTh NOHSTUSAMU: PALUOHAIBHOE U JIEHCTBUTEIIBHOE YHUCIIO, OOBIKHOBEHHAs U JI€CATUYHAS
IpOoOb, IPOIIEHTHI.

BeinonuaATe apupmeTnyeckue onepannun ¢ pallMioHaIbHBIMU U J€HCTBUTEIbHBIMU YUCIIAMH.

BoinonHATe npuOIMKEHHBIE BBIYUCIIEHNUS, UCIIOJIB3YS MPaBUila OKPYTJIEHUS, A€IaTh IPUKUAKY U OLEHKY
pe3yJibTaTa BEIYUCIEHUMN.

OnepupoBaTh MOHATHSMHU: CTENEHb C IeJbIM [IOKaszaTesleM; cTaHaapTtHas Qopma 3amucu
JNEUCTBUTENBPHOIO YHUCIIA, KOPEHb HATypaJbHOW CTENEHH; HCIOIb30BaTh MOAXOAANYI0 (opMy 3amucu
NEMUCTBUTENBHBIX YUCEN JUISl PELIEHMsSI IPAKTUYECKUX 3a]1a4 U [IPEICTABICHUSI JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC W TaHI'€HC INPOM3BOJIBHOTO yIJja; HCIOJb30BaTh 3alKCh
IIPOM3BOJILHOTO YyIJIa uepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.

YpaBHeHNSI 1 HEPABEHCTBA

OnepupoBaTb  MHOHATUSMU:  TOXJIECTBO, ypaBHEHUE, HEPAaBEHCTBO; LEJ0E, palMOHAIbHOE,
UppalMOHATILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHUE;

BeimonuATe npeoOpazoBaHMs TPUTOHOMETPUYECKMX BBIPAXEHUH M pelarb TPUTOHOMETpUYECKHe
ypaBHEHUS.

BoeimonHATe npeoOpazoBaHusl LENbIX, PAlMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAXKEHUM M pellaTh
OCHOBHBIE TUIIBI LIE€JIbIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHsATh ypaBHEHHsI U HEpaBEHCTBA JJIS PELICHUs MaTeMaTMYeCKMX 3aJad M 3aJad U3 Pa3IU4HbIX
o0ractell HAyKH U pealbHOM JKU3HU.

MonenpoBaTb peajibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABJIATH BBIPAXKEHMS, ypaBHEHUS,
HEPaBEHCTBA [0 YCIOBHUIO 33/1a4H, UCCIIEI0BaTh NOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM alrapaTa anreOphl.

DYyHKUMH U TPaPUKHU

OnepupoBaTh MOHATUAMM: (PYHKIUS, CIOCOOBI 3aaHusl (PyHKIMH, 001aCTh ONpPEAeICHUs] U MHOKECTBO
3HaueHU QyHKIMH, rpaduK QYHKINH, B3aUMHO 00paTHbIe (QyHKIUN.

OnepupoBaTh NOHSTUAMU: UYETHOCTb W HEYETHOCTh (DYHKUIMH, HYIU (QYHKIUH, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpapuky GyHKIMHA U1 peleHns ypaBHEHUH.

Crpouth U uuTaTh TpaduKy JIUHEHHON (QYHKIMH, KBAAPATUYHOM (QYHKIMM, CTENEHHOW (YHKIUU C
L[EJIbIM TIOKA3aTeJIEM.

Hcnonb3oBatk rpaguki GYHKIUH JUIsT UCCIIE0OBAHUS MPOLIECCOB U 3aBUCUMOCTEH MpH PELICHUH 3aad
U3 APYruX y4yeOHBIX MPEIMETOB U pPealIbHOM KHU3HH; BBIpAXXaTh (POPMYJIaMU 3aBUCUMOCTH MEX]Ty BETMUYUHAMHU.

Hauyana maTeMaTu4eckoro anajamusa

OnepupoBath MOHATHAMHU: ITOCIEI0BATENbHOCTD, apupMEeTUYECKasi U TeOMETpUYecKasi MPOTPECCHH.

OnepupoBaTh MOHATHAMU: OECKOHEUHO yOBIBAIOIIasi T€OMETPHUECKasl Mporpeccusi, CyMMa OECKOHEYHO
yOBIBAIOIIEH FEOMETPUUECKOI TPOrPECCHH.

3a/aBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBAa MOCJHENOBAaTEIbBHOCTEM W Mporpeccuid Ais pelleHds peajbHBIX 3a/1ad
IIPUKJIAHOTO XapaKTepa.

MHoxkecTBa M JTOTHKA

OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEpAIlM Ha/l MHOXXECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBINM anmapaT Uil OMMCAaHUS PeaJIbHBIX MPOLIECCOB U SIBJIECHUM,
[IPU PEUICHUH 33/1a4 U3 JPYTUX YU4eOHBIX MPEAMETOB.

OnepupoBarh NOHATHAMU: OIIPENEICHHE, TEOPEMA, CIIEICTBUE, 10KAa3aTEIbCTBO.
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Yuciia 1 BbIYMCTICHUS

OnepupoBaTh MOHATUSAMHU: HATypaJbHOE, II€JI0€ YMCJIO0; MCIIOJb30BAaTh IPU3HAKU JEIMMOCTH LIEJIBIX
4HCell, Pa3JI0KEHHUE YMCiIa Ha IIPOCThIE MHOKUTEIM IS PELICHMS 3a1a4.

OnepupoBarh NOHATUEM: CTENIEHD C PALJUOHAIIBHBIM IIOKA3aTEJIEM.

OnepupoBaTh NOHATUAMMU: JOrapupM YUCIIA, JECITUYHBIC U HATYpaJIbHbIE JOrapU(pMBbl.

YpaBHeHUs M HEpaBEHCTBA

[IpuMeHsATH CBOMCTBA CTENEHWM /s TNPEoOpa3OBaHMsS BBIPAKECHUH; ONEPUPOBATH TMOHATHIAMU:
II0OKa3aTeIbHOE YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI [TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHATe mpeoOpa3oBaHus BbIPAXKEHUH, COJEpXKALIMX JIorapuMbl; ONEpUPOBaTh IMOHATUAMU:
Jorapu(pMUUECKOE ypaBHEHHE M HEPAaBEHCTBO; pEIIaTh OCHOBHBIC THUIBI JIOTAPU(PMHUUYECKHX ypaBHEHUU M
HEPaBEHCTB.

HaxoauTs perieHus NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMH: CUCTEMA JIMHEWHBIX YpPaBHEHUH M €€ PEIICHUE; MCIOIb30BaTb CUCTEMY
JIMHEWHBIX YPABHEHUH JUIs PEIIECHUS IPAKTUYECKUX 3a1a4.

Haxonuts penienust IpoCTEUIINX CUCTEM U COBOKYITHOCTEN PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

MogenupoBaTb pealbHble CHUTyallud Ha s3bIKE anreOpbl, COCTaBIATH BBIPAXKEHUS, YpaBHEHMUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33[]a4H, UCCIIEN0BATh IIOCTPOEHHBIE MOJIEIH C UCIIOJIB30BAHUEM anapara
aJreOpsl.

DOyHkuuH U rpaguku

OnepupoBaTh MOHATUAMH: NEpUOAMUYECKass (YHKLUS, MPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, TOYKH
JKCTpeMyMa (QYHKLUHU, HauOoJIblIIee U HaUMEHbIlee 3HaYeHUs (DYHKIIMM Ha IPOMEXYTKE; UCIIOIb30BaTh UX VIS
UCCIEeOBaHUs PYHKIIMH, 3aJaHHOU IrpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH TMOKA3aTeIbHOM, JOrapu@MUUECKOH U TPUTOHOMETPUUYECKUX
¢byHKkuMi; n300pakaTh MX Ha KOOPJIMHATHOW IJIOCKOCTH W HCHOJb30BaTh JJIS PELICHUS YpaBHEHMHA U
HEPaBEHCTB.

N306paxkaTh Ha KOOPAMHATHON IUIOCKOCTH TpadUKH JIMHEHHBIX ypaBHEHUN W HCIOJB30BaTh UX IS
pEeLIeHUs] CUCTEMBI JINHEWHBIX YPaBHEHUM.

Hcnonb3oBark rpaduku GYHKIUN A7 MCCIeIOBaHUS MPOLECCOB M 3aBUCUMOCTEN U3 JAPYTrUX yueOHbIX
JUCLUIIINH.

Hayana maTreMaTH4ecKoOro aHajmsa

OnepupoBaTh MNOHATUSMU: HENpepblBHAs  (QyHKUHMSA; Tpou3BOAHAs  (DYHKUMHU; HCIOIb30BATh
reoMeTPHUECKUI U (PU3NIECKUN CMBICI IPOM3BOIHON JJIsl pEIIeHuUs 3a/1a4.

HaxonuTe mpou3BOJHBIE AJIEMEHTAPHBIX (DYHKIMH, BBHIYMCIATH MPOU3BOJIHBIE CYMMBI, NPOU3BEICHHUS,
YaCTHOTO QyHKIUH.

Hcnonp30BaTh MNPOM3BOAHYIO ISl HCCIENOBAaHUS (PYHKIMM HAa MOHOTOHHOCTH U JKCTPEMYMBI,
IPUMEHSTH PE3yIbTAThl UCCIIEAOBAHUS K TOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO Ul HAXOXKACHWS HAWIY4YIIErO PEIICHHWS B INPUKIAIHBIX, B TOM YHUCIIE
COLIMAJIBHO-IKOHOMUYECKHX, 3a]a4ax.

OnepupoBaTh HOHATHUAMHU: MEepBOOOpa3Has W MHTErpajl; MOHUMAaTh T'€OMETPUYECKUH U (PU3NYECKUil
CMBICJI UHTErpaja.

Haxonute mepBooOpasHbie 3JE€MEHTApHbIX (DYHKIMHA; BBIUUCIATH MHTErpan no ¢opmyne HproToHa—
JleiiOHuna.

Pemate npuknagHble 3aJadd, B TOM 4YHCIE COLMAIBHO-3KOHOMUYECKOTO M (PU3UYECKOro XapakTepa,
CPEICTBAMHU MaTEMaTUYECKOIO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC

N KosaunuecTBo yacoB DJIEeKTPOHHbIE

n/n HaunmeHnoBaHMe pa3/ie/ioB U TeM IPOrPaMMBbI Bcero Konrpoaeubie — Ipaxruteckue (ungposbic)

padoThI padoThI oOpa3oBaTe/bHbIE
pecypchbl

MHoOkeCTBa PALIMOHAJIBHBIX U IEHCTBUTEIBHBIX YUCEI.
PaIII/IOHaJIBHEIeuypaBHeHI/ISI u HﬂepaBeHCTBa. 14 1 https://resh.edu.ruf
Oynkiun u rpaguku. CTeneHs ¢ 1eIbIM IoKa3aTeneM 6
Apudmernaeckuit KopeHb N—o0ii cTenenu. MppanmoHanbHbie 18 1 https://www.yaklass.ru/p/v
YPaBHEHUS U HEPABEHCTBA. ideouroki-ot-interneturok
@OopMyIIBI TPUTOHOMETPUH. TPUTOHOMETPUYECKNE YPABHEHUS 22 1
IlocnenoBarenbHOCTH U IPOTPECCUH http://fcior.edu.rr
[ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3alUsT 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://resh.edu.ru/
https://www.yaklass.ru/p/videouroki-ot-interneturok
https://www.yaklass.ru/p/videouroki-ot-interneturok
http://fcior.edu.rг/

11 KIIACC

N KoaunuecTBo yacoB JIeKTPOHHBIE
n/m HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMbI Bcero Konrpoapusie  Ipakruteckue (nppossie)
padoThI padoThI oOpa3oBaTe/bHbIE
pecypchl
1 Crenens ¢ pallMOHAIBHBIM MOKa3aTenem. [loka3zarenpHas 12 1
¢ynkuus. [lokasarenbHble ypaBHEeHHS U HEPABEHCTBA.
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmudeckre ypaBHEHUS 12
Y HEpaBEHCTBA
3 Tpuronomerpudeckre GyHKIIUN U UX TPAPHUKH. 9 1
TpuronomeTrpruyeckue HepaBEHCTBA.
4 [IpousBonHas. IlpuMenenue npon3BoaHON 24 1
5 HHTerpa u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHA 12 1
7 HatypanbHble u 1esnbie uncna 6
8 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM 18 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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