


IHHOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamMma yueO6HOTO Kypca «Anredpa u Hadajga MaTeMaTHIECKOTO aHaIn3a» 0a30BOT0 YPOBHS ISt
obyuatomuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe dDenepanbHOr0 ToCyIapCTBEHHOIO 00pa30BATEILHOTO
CTaHJapTa cpenHero obmero obpazoBaHus, ¢ YUETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA, MPEIbIBISIEMbIX K
MaTeMaTHYeCKOMY 00pa30BaHMIO, U TPAIUIINIA POCCUIICKOTO 00pa3oBanus. Peannsanus nporpaMMel o0ecrieynBaeT
OBJIaJICHHE KJIIOYEBBIMU KOMIIETEHUUSMHU, COCTABIISIOIIMMU OCHOBY [UISi CaMOPAa3BUTHUS U HEMPEPHIBHOIO
00pa3oBaHMs, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO U IIO3HABATEIBHOTO PAa3BUTHUA JIMYHOCTU
oOy4Jaronmxcs.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayasia MaTeMaTHYECKOTO aHATTN3ay SBJISIETCS OIHUM U3 HanOoJjiee 3HaUMMBbIX B IIPOrpamMme
CTapuieil MIKOJIbI, MTOCKOJBbKY, C OJHOW CTOPOHBI, OH 00€CIeYHBACT HHCTPYMEHTAIbHYIO 0a3y JUIsl H3YYeHHs BCEX
€CTECTBEHHO-HAYUHBIX KypCOB, a C IPYrOil CTOPOHBI, (HOPMUPYET JIOTHIECKOE 1 a0CTPAKTHOE MBIIUICHUE YYAIIUXCS
Ha ypOBHE, HEOOXOIMMOM JUIsl OCBOEHHUSI KYpPCOB HH(OpPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBecHOCTU. B
pamMKax JaHHOI'O Kypca Yyu4alluecs OBJIQJICBAIOT YHUBEPCAJIBHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMynupyeT CBOU JOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anreOpsl M Hayan MaTeMaTHUECKOrO aHajiM3a 3aKiIabIBa€T OCHOBY ISl YCHEIIHOTO OBIIAJICHHS
3aKOHaMu (1)I/I3I/IKI/I, XHUMHHU, 6I/IOJ'IOFI/II/I, IIOHUMAaHus1 OCHOBHBIX TeH[[eHIII/If/'I 3KOHOMHKHU U O6IH€CTB€HHOI>'I KH3HU,
MI03BOJISICT OPHEHTHPOBATHCS B COBPEMEHHBIX IIU(DPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOIb30BATh
X B HOBCCI[HCBHOﬁ JKM3HHU. B TOXKE BpEMsA OBJIAJICHUC a6CTpaKTHI)IMI/I " JIOTHYCCKU CTPOrMMHU MaTEMaTUYCCKUMU
KOHCTPYKIMSIMH pa3BUBA€T yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTH YTBEPIKICHHS,
WCIOJB30BaTh 0000IIEHNEe M KOHKPETH3aIlUio, a0CTparupoBaHWE M aHAJOTHIO, (HOPMHUPYET KpEaTUBHOE W
KPUTUYECKOE MbIIUIeHHE. B xoxe m3ydeHus anreOpbl M Hadal MaTeMaTHYECKOrO aHalIM3a B CTapIlei IIKoje
ydamuecd 1moJjiydaroTr HOBBIN OIIBIT peliCHUs MPUKIAAHBIX 3a1a4, CAMOCTOATCIBHOI'O ITIOCTPOCHUA MAaTCMATUYCCKUX
MOJIeTIell pealbHBIX CUTYallMd | WHTEPIPETAllud TIOJYYCHHBIX PpEIICHWH, 3HAKOMSTCS C [puMepamu
MaTEMATHYCCKUX BaKOHOMepHOCTeﬁ B IpUPOAC, HAYKC W B HUCKYCCTBC, C BbIAAIOIIUMHUCA MATCMATHYCCKUMH
OTKPBITHSAMU U MX aBTOPAMHU.

Kypc obnanaer 3HaunTEIbHBIM BOCIUTATENbHBIM TOTEHLIMAIOM, KOTOPBIA pean3yercsi Kak yepe3 yueOHbIH
MaTepuai, crnocoOCTBYIOUMI (OPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHMsI, TaK M depe3 crneunduky ydeOHOH
NeSITeNIbHOCTH, TPeOYyIOIIed caMOCTOSTENIbHOCTH, aKKypPaTHOCTH, IPOJAOKUTEIbHOW KOHIEHTPAlUd BHUMAHUS U
OTBETCTBEHHOCTH 3a IOJy4E€HHBII pe3ysbTar.

B ocHoBe mertoauku oOydeHus anreOpe M HayajlaM MaT€MaTHYECKOro aHajiu3a JICXKHUT JesITeIbHOCTHBIN
MPUHLIMIT 00Yy4EHUS.

CrpykTypa Kypca «Anredpa u Hadyajga MaTeMaTHYECKOIO aHAJIN3a» BKIIIOYAET CIEAYIOLNE COAEeP KATEIBHO-
MeTOoANYEeCKUe JTUHUU: «Hucaa u BbiuucieHus», «DyHKIMM U rpaduKkn», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MATEMATUYCCKOI'O aHaJInu3a», «MHoXXecTBa M JOoruka». Bce OCHOBHEBIC COACPIKATCIbHO-METOJJUUCCKHUE JIMHUN
M3Y4YalOTCsl Ha MPOTSHKEHUHM JABYX JIET OOydeHHUs B CTaplled IIKoje, €CTeCTBEHHO MIOMOJHSS JIpYyr Jpyra u
MOCTCIICHHO HAChIMAsACh HOBBIMHM TEMaMHW W pas3aciaMu. )IaHHBIfI KypC ABJIACTCSA HWHTCTIPATUBHBIM, ITOCKOJIBKY
o0beauHseT B cebe coaep)kaHUEe HECKOJIbKUX MAaTeMaTHYeCKUX JAUCLUIUIMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUi aHaIu3, Teopusi MHOKeCTB U Jp. [lo Mepe Toro kak yuaniuecs OBJaJeBarOT BC€ Oojiee MUPOKUM
MaTeMaTHYECKUM almapaTroM, y HHUX MOCJIEJOBaTENbHO (HOPMUPYETCS U COBEPUICHCTBYETCS YMEHHE CTPOMTH
MaTeMaTHYeCKyl0 MOJIeTb pealbHON CHUTYyallMH, MPUMEHITh 3HaHMS, MOJNy4yeHHbIe B Kypce «AnreOpa W Haudaia
MaTEeMaTHYECKOr0 aHaJI13a, AJIs PELICHUs CaMOCTOSITEIbHO C(HOPMYITMPOBAHHON MaTeMaTUYeCKOH 3a/1auu, a 3aTeM
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3ysbTaT.

ConepxatenbHO-MeTOAMYeCKas JHHUA «Yucraa W BBIYHCICHMS» 3aBepliaeT (OpPMHPOBAHUE HABBIKOB
HCIIOJIb30BaHUs JIEHCTBUTENBHBIX YUCEl, KOTOpoe ObUIO HAa4aTo B OCHOBHOM mIKoisie. B crapiieil mikone ocoboe
BHUMaHHE yaemnseTcs GOpMUPOBAHUIO IPOUYHBIX BHIUMCIUTEIBHBIX HABBIKOB, BKITIOUAIOIIUX B ce0s UCIIOJIb30BaHUE
Pa3IMIHBIX (i)OpM 3aItucu )ICfICTBI/ITGJ'IBHOFO qucia, YMCHHUEC pallMOHAJIbHO BBIIIOJIHATH )ICfICTBI/ISI C HUMHU, 1O€J1aTh
MPUKHJIKY, OLIEHUBATh pe3ynbTaT. OOyuaronmecs MmoxydaroT HaBbIKM MPUOIMKEHHBIX BHIYMCICHUH, BBITOJIHEHHS



,Z[GI\/'ICTBI/II\/JI C 4ucCjiaMu, 3allMCaAHHbBIMU B CTaHIIapTHOI\/'I q)opMe, HUCIIOJIB30BaHUA MATCMAaTHUYCCKHUX KOHCTAHT,
OLCHUBAHUA YHCJIIOBBIX BBIpa)KeHPIfI.

Jluaus «YpaBHEHUsSI M HEPAaBCHCTBA» DPEATU3YeTCs] HAa MPOTSHKEHUH BCEro OOydYeHHs B CTapIleil IIKoe,
MOCKOJIBKY B K&)KJIOM pasziesie MpOorpaMMBbl MPEeTyCMOTPEHO pelIeHHe COOTBETCTBYIOMIMX 3amad. OOydaromiuecs
OBJIaJCBAIOT PA3MMYHBIME METOJAMHU DELICHUS IeJbIX, PAMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKAa3aTeNbHBIX,
Jorapu(MHUUECKUX U TPUTOHOMETPHUUECKUX YypaBHEHHWH, HEPABEHCTB M HUX CHUCTeM. llomyueHHbIE YMEHHS
UCTIOJIB3YIOTCS TIPH MCCIIEAOBAaHNN (DYHKIIMH C TOMOIIBIO IIPOU3BOTHOM, PEICHUH NMPUKIAAHBIX 3a/1a49 U 33734 Ha
HaXO0XKJCHHE HAanOOJIBIINX ¥ HAUMEHbBIINX 3HAa4eHUl QyHKuuu. [lanHas conepxarenbHas IMHUS BKIIOYAET B ceOs
Takke (opMHpOBaHME YMEHHUIl BBINOJIHATH PAacd€Thl Mo (opmynam, mpeoOpa3oBaHUs IEJBIX, PAUOHAIBHBIX,
UppaMOHATILHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHIH, @ TAKXKE BBIPAKEHHI, COIEPIKAIIMX CTETIEHHU U JIOTapr(MBbI.
brarogapst u3ydenuro anreOpanyeckoro marepuasia MpOHMCXOAUT AajlbHEHIIee pasBUTHE AITOPUTMHYECKOTO H
aOCTPaKTHOTO MBIIIICHUS Y4YalIMXcs, (OPMHUPYIOTCS HABBIKM JEAYKTUBHBIX DPACCyXIEHHUH, paboThl ¢
CHMBOJIBHBIMH ()OPMaMH, NPEACTABICHNS 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BUJE PAaBCHCTB M HEPABEHCTB.
Anrebpa npennaraet 3¢(eKTUBHBIE HHCTPYMEHTHI ISl PEIICHUS MPAKTHUECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HArJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopepxarenbHo-MeTonu4eckas TUHUS «DyHKIUU U TpaduKU» TECHO MEperyieTaeTcs ¢ APYTUMU JTHHUSIMU
Kypca, MOCKOJIbKY B KAKOM-TO CMBbICIIE 3aJa€T MOCIEA0BATEIbHOCTh U3yUeHUsl MaTepraia. M3ydeHue cTeneHHoH,
MOKa3aTeIbHOMU, JTOrapuMUIECKOW U TPUTOHOMETPUUYECKUX (PYHKIIM, UX CBOWCTB U IpaMKOB, UCTIOIH30BAHUE
GYHKIOUH JUIsl pelieHust 3aiad W3 JIPYruX Y4YeOHBIX MPEIMETOB W pPEAThbHOW JKU3HH TECHO CBSI3aHO KakK C
MaTEeMaTHYeCKUM aHaJNu30M, TaK M C pELICHHWEeM YypaBHEHHH M HepaBeHCTB. [Ipu 3ToM 0o0jbllIoe BHUMaHUE
yaensiercs (POPMHUPOBAHWIO YMEHHS BBIpAXaTh (POpPMYJIaMH 3aBHCHUMOCTH MEXKIy Pa3IMIHBIMUA BEITUYHHAMU,
UCCIIeIOBATh MOJIy4YeHHbIe (DYHKIIUHU, CTPOUTH UX rpaduku. MaTepuan 3Tol coJepKaTelIbHON JTUHUM HaIeIeH Ha
pa3BUTHE YMEHUH M HABBIKOB, MTO3BOJISFOIINX BBIPAKATH 3aBUCUMOCTH MEXK/y BEJIMYMHAMHU B Pa3IUIHON (opme:
aHaMTUYeCcKoi, rpaduueckoil u ciaoBecHOW. Ero wusydeHue crmocoOCTBYeT pPa3BUTHUIO alNTOPUTMHUYECKOTO
MBIIUICHHUS, CTIOCOOHOCTH K 0000IIEHNI0 U KOHKPETU3ALIUU, UCTIOJIH30BAHUIO aHAJIOTHUM.

CopnepxarenpHas nuHMs «Havala MaTeMaTH4ecKoro aHajIn3a» MO3BOJISET CYIIECTBEHHO PACIIMPUTD KPYT Kak
MaTEeMaTHUYeCKUX, TaK M HMPUKIAJHBIX 3a/1a4, JOCTYMHBIX O0y4YarOUIMMCS, Y KOTOPBIX IMOSBISETCS BO3MOXHOCTh
UCCIIeIoBaTh U CTPOUTH rpaduku (QYHKIMH, ONPEeNaTh X HAuOOJIbIINE U HAUMEHbIINE 3HAUYEHUs, BHIYUCIATh
wiomaan GUryp u 00bEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOpEHUs mporeccoB. [laHHas coaepKaTteiabHas JTUHHS
OTKPBIBAET HOBBIC BO3MOKHOCTH IIOCTPOEHHUS MATEMaTUYECKUX MOJEICH pealbHbIX CHUTYallMi, HaXOXKICHUs
HaWIY4Ilero penieHus B IPUKIAAHbIX, B TOM YHCIIE COLIMATbHO-3KOHOMHYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOro aHalu3a CIHOCOOCTBYET Pa3BUTHIO Aa0CTPAKTHOTO, (POpPManbHO-JIOTHYECKOTO M KpPEaTHMBHOI'O
MBIIIEHMSI, (POPMUPOBAHUIO YMEHUH paclo3HaBaTh MPOSIBICHUS 3aKOHOB MAaTeMAaTUKH B HayKe, TEXHUKE M
uckycctBe. OOyuarolyecs y3HaroT O BBIIAIOIIUXCS pe3ybTaTax, MOJIyUYeHHBIX B XO€ Pa3BUTHS MaTeMaTHKHU Kak
HayKH, ¥ UX aBTOpax.

CopepxarenbHo-MeToinyecKas TMHUS «MHOKeCTBa U JIOTMKa» B OCHOBHOM IIOCBSIIEHA 3JIEMEHTaM TEOpUU
MHOECTB. T€OpEeTUKO-MHOKECTBEHHBIE IPEICTABICHUS ITPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTE€MAaTUKU WU
TpeJiaraloT HanboJiee YHUBEPCATbHBIN SI3bIK, 00BEUHSIONINN BCE pa3/ielbl MATEMATUKHU U €€ MPUIIOKEHUN, OHU
CBSI3BIBAIOT PAa3HbIE MATEMATHYECKHE IUCLMIUIMHBI B eauMHOoe nenoe. IloaToMy BaXHO JaTh BO3MOXHOCTH
IIKOJIBHUKY TMOHUMAaTh TEOPETHKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MATEMATHKH W HCHOJIb30BATh €ro JJIst
BBIPAYKEHHS CBOUX MBICIIEH.

B kypce «Anre0Opa 1 Hadajga MaTeMaTHYECKOIO aHAJIM3a» MPUCYTCTBYIOT TaKKE€ OCHOBBI MAaTEMAaTUYECKOTO
MOJICIMPOBAHMs, KOTOpbIE IPHU3BaHBl CPOPMHUPOBATH HABBIKM TOCTPOCHUS MOJENeH peambHBIX CUTYAIHi,
WCCIIEIOBaHMs 3TUX MOJENel ¢ MOMONIbIO amnmapara aireOpbl U MaTeMaTHYECKOro aHalu3a M MHTEpPIpeTalun
MIOJIYYEHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUIETEHBl B KaXAbI M3 Pa3AeiioB NPOTrpaMMbl, IOCKOJBKY BECh
MaTepuai Kypca IIMPOKO UCIIOJIb3YeTCs [Tl pelleHrs IPUKIIaHbIX 3a1a4. [Ipy perieHnn peanbHbIX TPaKTHUECKUX
3ajjay ydalluecss pa3BUBAIOT HaONIONATENIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEpPHOCTH, aOCTparupoBaThCs,
HCIIOJIb30BaTh aHAJIIOTHIO, 0000I1IaTh U KOHKPETU3UPOBATh MpodiieMy. [lesTenbHOCTh 0 (POPMHUPOBAHHUIO HABBIKOB
peleHusl TMPUKIaTHBIX 3a/ad OpraHu3yeTcsi B IpOIecce H3Y4eHHUs BCeX TeM Kypca «Anredpa W Haydaia
MaTeMaTHYeCKOIo aHaJIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



B yueOHOM 1utane Ha U3y4yeHHEe Kypca aiareOpsl ¥ Hayajl MaTeMaTUYecKOro aHajan3a Ha 0a30BOM YPOBHE OTBOJIUTCS
3 yaca B Henenmo B 10 kitacce u 3 gaca B Henento B 11 kiacce, Bcero 3a 1Ba rona ooyuenus — 204 gaca.

COJEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Parmonansueie yncna. OOBIKHOBEHHBIE M JIECSTUYHBIC JAPOOH, MPOLEHTHI, OECKOHEUHbIE MEPHOANYECKHE
apoOu. Apudmernyeckue onepanuy ¢ paluoOHAJbHBIMU YHUCIAMH, NPeoOpa30BaHUS YHUCIOBBIX BbIPAKEHUIL.
[Ipumenenue qpobeil 1 MPOLEHTOB [l PELICHUS] IPUKJIAJAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpacieil 3HaHUM U peanbHOI
KU3HU.

JlelicTBUTENbHBIE uuCla. PannoHanbHbIE M UppalMOHAIbHBIE uuCia. ApUPMETHYECKHE OIlepaluu C
NeWCTBUTENFHBIMU yicIaMy. [[puOnmkEHHbIC BRIYMCICHUS, TPABUIIA OKPYTJICHNUS, IPUKKJIKA U OLIEHKA pe3yabTaTa

BBEIYMCIICHUN.

Crenenp ¢ nensiM nokazatenem. CranmgapTHas (Gopma 3amucu AeHCTBHTENBHOTO uucia. Mcmonb3oBaHue
HOJXOASAIIEH POPMBI 3aIIMCH ICHCTBUTEIBHBIX YUCEIT [T peILICHHs] MPAKTUUECKUX 3a/1a4 U IPE/ICTaBICHUS 1aHHBIX.

ApubmeTnuecknii KOpeHb HaTypajbHOW creneHu. [leiicTBus ¢ apudMeTHUeCKUMH KOPHSIMH HaTypajJbHOM
CTETECHHU.

CuHyCc, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, ApKTAaHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPaBEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUSL.

[IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE (hOPMYIIBI.
YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHrne HepaBeHCTBAa. MeTo MHTEpBAJIOB.
Perienue nembx U IpoOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pelrenne nppaloHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELIEHUIO0 MATEMaTUYECKUX 33/1a4 U 3a]1a4 U3 Pa3INYHBIX o0sacTeit
HAyK{ U pealbHO! KHU3HH.

DOyHKUMH U TPaPUKHU
OyHkuMs, crnocoos! 3aganus pyHkuuu. ['paduk pynkuuu. Bzanmuo o6patHbie pyHKINN.

OO6macth onpeneneHrs 1 MHOKeCTBO 3HaueHni GyHkiuu. Hymu gysakun. [IpoMexyTky 3HaKOTIOCTOSTHCTBA.
YérHble ¥ HeYETHBIE (PYHKITHH.

CrenenHast GyHKIIMS ¢ HATypaJIbHBIM H LIeJIbIM ToKa3areneMm. E€ coiicTBa u rpaduk. CBoiicTBa U rpadux
KOpHSI N-O CTETEHHU.

TpI/IFOHOMeTpI/I‘-IGCKaH OKPY’KHOCTB, OIIPCACIICHUEC TPUTOHOMETPUICCKUX q)YHKLII/Iﬁ YHUCJIOBOT'O apryMCHTaA.



Hauvana maTteMaTH4ecKoro aHajam3a
[TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIE0BAaTEIbHOCTEH. MOHOTOHHBIE ITOCIIEA0BATEILHOCTH.
Apudmernueckas ¥ reoMeTpuyeckas rmporpeccuu. beckoHeyHo yObIBaroIias reoMeTpruuecKast mporpeccusi.
Cymma GeckoHeuHO yObIBaroIiel reomeTpudeckoii mporpeccun. opmyna CiI0XKHBIX MPOLEeHTOB. Mcnoab3oBanue
IIPOrPECCUU JJIsl PELLEHUS pealbHbIX 3a/1a4 NPUKIAJHOIO XapakTepa.
MHoxkecTBa M JTIOTHKA
MHoxecTBO, omepaluyd Hajal MHoKecTBamH. Jluarpammel Oiinepa—Benna. IlpuMeHeHnue TeopeTuko-
MHOKECTBEHHOI'O arrmapara JJis ONMCAHMs peajbHBbIX IPOLECCOB M SIBJICHWM, NPU PELIEHUU 3a4ad U3 APYTUX
y4eOHBIX IPEIMETOB.
Onpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIBCTBO.
11 KJIACC
Yuciia ¥ BBIYMCICHHSA
Harypanbnsle u nensie yucna. [Ipu3Haky qeIMMOCTH HEIbIX YHUCEIL.
Crenens ¢ pauMOHaIbHBIM MOKa3arenaeM. CBOWCTBA CTEIICHH.
Jlorapudwm yucna. JlecaTuyHbie U HaTypajIbHbIC JOTapU(MBIL.
YpaBHeHUs] M HEPABEHCTBA
[IpeobpazoBanue BEIpaKEHHIA, COACPIKAIMX JIOTAPU(MBIL.
[Ipeo6pa3oBanue BbIpaxXeHU, COAEPIKALIUX CTENIEHHU C PallMOHAIbHBIM IIOKa3aTEJIEM.
[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.
[Toka3aTenbHbIe ypaBHEHUSI U HEPABEHCTBA.

HOF&pH(bMPI‘-ICCKHC YpaBHCHUA U HCPABCHCTBA.

Cucrtembl JIMHEWHBIX ypaBHEHUH. PellleHne NpPUKIAIHBIX 3aJad C IOMOIIBK) CHCTEMbl JIMHEHWHBIX
YpPaBHEHUU.

CucreMsl u COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

[TpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTeMaTHUECKUX 3ajlay U 3ajiay U3 Pa3InyHbIX
oOyactell HAyKH U peasibHOM KU3HU.

DyHKIUHN U TPaPUKH

Oyuknus. [lepuoanueckue Gynkuuu. [IpoMexxkyTku MOHOTOHHOCTH (QYHKIIMU. MaKCUMyMbl I MUHUMYMBI
¢dbyakuun. HanbGonpiiee u HanMeHbIee 3HaYCHUE (PYHKITUN HA TTPOMEKYTKE.

Tpuronomerpuueckue GyHKIIMH, UX CBONCTBA U IPaQUKU.
[ToxazarenbHast u gorapudmuyeckas GyHKIUU, KX CBOMCTBA U TpadUKH.

Hcnons3oBanue rpadgukoB GyHKIMN 1S peIIeHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM.



Hcnonb3oBanue rpadukoB GyHKIHHA AJIs1 UCCIETOBAHMS TIPOIIECCOB U 3aBUCUMOCTEH, KOTOPHIE BO3HUKAIOT
IIPY PELICHUH 3a]a4 U3 IPYTUX y4EOHBIX MPEAMETOB U peanbHOMN KU3HHU.

Havaja MmaTeMaTH4eCKOro aHaJIu3a
HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /1JIs pEIIEHUs] HEPABEHCTB.
[IpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM.

[IpousBoaHbIe 31eMeHTapHBIX QYHKIUH. DOpMyYIIBl HAXOKICHUS MTPOU3BOJHON CYMMBI, IPOU3BEICHUS U
4aCcTHOrO (DYHKIIMH.

[IpumeHeHre MPOU3BOAHON K HCCIIENOBaHUIO (PYHKIMI HA MOHOTOHHOCTh U 3KCTpeMyMmbl. Haxoxxnenue
HauOOJBIIETO U HAMMEHBIIIETO 3HAYCHUS (PYHKIIMH Ha OTPE3KE.

[lpuMeHeHHe NPOU3BOJHON [UIS HAXOXKACHUS HAWIYUYIIETO0 PENICHUS B MPHKIAIAHBIX 3a1a4ax, Jis
OIpEeICIICHUS] CKOPOCTH IpoIlecca, 3aIaHHOTO (HOpMYIIoii Witn TpaduKoM.

IlepBooOpasnas. Tabnuma nepBooOpa3HbIX.

WHrerpan, ero reomerpuyeckudi u (pu3MUecKWid CMBICI. BeruuciieHne wuHTErpaia mo ¢Gopmylie
Hperorona—JleitOHuma.

IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHoro npeamera «MaTemMaTuka» JOJDKHO OOecCleyrBaTh JOCTHKEHHE Ha YPOBHE CPEIHEro
o01iero 06pa3oBaHus CIeIYIONUX JINYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI
JIMgHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI y4eOHOTO mpeamera «MaTeMaTuKa» XapaKTepUu3yIOTCs:

I'pakgaHCKOE BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO TPAKJAHCKON MO3MLUU O0YYarOIIErocss Kak akTUBHOIO M OTBETCTBEHHOI'O YJICHA
poccuiickoro o0IecTBa, NpeICTaBICHUEM O MaTEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBJICHUM, MpPOLEAYp Tpa)xJaHCKOro oOIecTBa (BBIOOPHI, OMPOCHl U TMp.), YMEHUEM B3aUMOJICHCTBOBAThH C
COLIMAJIbHBIMUA UHCTUTYTaMH B COOTBETCTBUHU € UX (QYHKIUSAMHU U HA3HAUEHUEM.

HaTDI/IOTI/IIIGCKOG BOCTIUTAHHUC!

c(OPMUPOBAHHOCTHIO POCCHICKON TPaKIAHCKON HMIEHTUYHOCTH, YBAKECHHsI K MPOILIOMY M HACTOSIIEMY
POCCHUICKOM MaTEMAaTHKH, IEHHOCTHBIM OTHOILIEHHEM K JOCTHUKEHUSIM POCCUUCKUX MATEMATHKOB M POCCUHCKOMN
MaTEeMaTHYeCKON IIKOJbI, K WCIOJIb30BAHUIO OTHUX JOCTHKEHHM B JIPYrHMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH.

HVXOBHO-HD&BCTBGHHOFO BOCIIUTAHUSI.

OCO3HAHUEM JJYXOBHBIX HGHHOCTeﬁ pOCCHP'ICKOFO HapoJa; C(i)OpMI/IpOBaHHOCTBIO HPABCTBCHHOI'O CO3HAHUA,
OTUYCCKOI'o MOBCACHUA, CBA3AHHOI'O C MPAKTUYCCKHUM IMMPUMCHCHUCM JOCTHKEHUI HAayKH U ACATCIBHOCTBIO
YQéHOl"O; OCO3HAHUECM JIMYHOT'O BKJIaZa B TIOCTPOCHUC YCTOI>'I‘{I/IBOFO 6yz[y1uer0.

OCTETHYCCKOEC BOCIIUTAHUE:

9CTCTUYCCKUM OTHOUICHUEM K MHUPY, BKIKOYAAd 3CTCTUKY MATCMATUYCCKHUX SaKOHOMepHOCTCﬁ, 06’LCKTOB,
3aaa4, pemeHI/Iﬁ, paCCY)K}IeHHﬁ; BOCITPUUMYHNBOCTBIO K MATEMATHYCCKUM ACIICKTaM Pa3/IMYHbBIX BUAOB UCKYCCTBA.



dusznyeckoe BOCOUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYECKUE 3HAHUSI B MHTEpEcax 3/10pOBOr0 U 0€301acHOro
o0pa3a KU3HU, OTBETCTBEHHOI'O OTHOLLIEHHSI K CBOEMY 3/10POBBIO (340pOBOE NMUTaHKE, COATaHCUPOBAHHBIN pPeXXUM
3aHATHH M OTIbIXa, peryispHas (U3NYecKas aKTHUBHOCTDH); (U3NUYECKOTO COBEPIIEHCTBOBAHUS, NPU 3aHATHUAX
CIIOPTUBHO-03JOPOBUTEIBLHON JEATEIBHOCTBIO.

TpynoBoe BOCIIMTAHHUE:

TOTOBHOCTBIO K TPYydy, OCO3HAHHMEM IICHHOCTH TPYIOJIOOUS; HWHTEPECOM K pa3ludyHbIM cdepam
npodeccuoHanbHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W e€ NPUIIOKEHUSMHU, YMEHUEM COBEpIIATh
OCO3HAHHBIN BBIOOP Oyaymie mpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKU3HCHHBIE IJIAHBI; TOTOBHOCTBIO H
CIIOCOOHOCTBIO K MaTeMaTH4YEeCKOMY OOpa30oBaHHI0 M CamMOO0Opa30BaHUIO Ha MPOTSHKEHUM BCEH JKU3HH,
FOTOBHOCTBIO K AaKTUBHOMY YYaCTHIO B PELICHUH MPAKTHYECKHUX 3a7a4 MAaTEMATUYECKON HAPABIEHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHHUE:

C(OPMHPOBAHHOCTHIO IKOJIOTUYECKON KYyJIbTYPbI, MOHHMMAaHUEM BIMSHUS COLUAIBHO-YKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHME MTPUPOTHON U COLMAILHON CPEeibl, OCO3HAHNEM TJI00aIbHOTO XapaKTepa HKOJOTHUYECKUX
npoOeM; OpUeHTaluel Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHUU JJIsl peIIeHUs 3a/1a4 B O0JIACTH OKPY)KAIOIIeH
cpezbl, IUTAHUPOBAHUS ITOCTYIKOB U OLEHKH X BO3MOXKHBIX IMOCJIEACTBUMN /ISl OKPY/KAIOLIECH Cpe/ibl.

HGHHOCTI/I HAay4YHOI'O ITO3HAHMA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH H
OO0I1IECTBEHHOH NMPaKTHKH, TOHUMaHHUEM MaTeMaTHUECKOM HayKH Kak cepbl 4eIoBe4YeCcKOoil 1esTeIbHOCTH, 3TaloB
e€ pa3BUTHUS U 3HAUUMOCTHU JUJISl Pa3BUTHUS LIMBUJIM3ALMU; OBJAJCHUEM SI3bIKOM MaTE€MaTHKU U MaTeMaTH4eCKOU
KyJIBTYpOH Kak CpPeACTBOM II03HAHHMS MHUPA; TOTOBHOCTBIO OCYIIECTBISATH NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeSITeIbHOCTh MHMBUYaIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATbBI

MertamnpeameTHble pe3ylibTaTbl OCBOEHHS TPOrpaMMbl yueOHOTro npeaMera «MareMaThKay XapaKTepu3yroTcs
OBJIAJICHUEM  YHHUBEPCAJIbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMY, — VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0eticmBeUsAMU, YHUBEPCATbHBIMU PeYISAMUBHBIMU OUCMBUIMU.

1) Vhueepcanvhvle noznasamensuule oeiicmeus, odecneuusaom @opmuposanue 6a306blX KOZHUMUBHBIX
npoyeccos obyuaowuxca (0ceoenue Memooo8 NOZHAHUA OKPYHCAIoWe20 Mupa, npuMeHeHue JN0SUHeCKUX,

UCC1e008amenbCKUx onepayull, yMeHuti pabomamsos ¢ uHgopmayuet).

bazoBrle Jornueckue AeiCTBUL:

e BbBIIBTH W XapaKTCPU30BATH CYHICCTBCHHBIC NPHU3HAKU MATCMATHYCCKUX O6’b€KTOB, HOH?[TI/IfI, OTHOIIECHUH
MEXAYy TOHATUSAMHU; (OPMYIHUPOBATh OMNpPEETCHUS TMOHSITHI, YCTaHABIMBATh CYIIECTBEHHBIH MpPU3HAK
KJIacCU(UKALIMU, OCHOBAHUS /1711 000OLIEHHS U CPABHEHUSI, KPUTEPUU ITPOBOIUMOI0O aHAIIN3a;

e BOCIpPUHUMAThH, (GOPMYIUPOBATH U MPEOOpPa30BHIBATh CYXKICHHS: YTBEPAUTEIbHBIE U OTPHUIATENBHEIE,
eMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIE;

e BBIABJISITh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOPEUHs B (DaKTax, JaHHBIX, HAOIIOJEHUSIX
1 YTBEPKJEHUAX; MTpeUIaraTb KpPUTEPUU IS BBIBICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUUI;

e JIeJIaThb BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHMBHBIX M HMHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKIIOUEHUH 110 aHAJIOTUU;

e TPOBOJHUTH CAMOCTOSITEIHLHO JOKAa3aTeIhCTBA MAaTEMAaTHUUYECKUX YTBEPKIACHHH (MpSMbIE U OT TPOTHUBHOTIO),
BBICTpanBaTh apryMEHTAIMIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U
BBIBO/JIBI;

e BBIOMpATH crIOcO0 pereHus yueOHoi 3ajaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIIeHUs, BEIONpaTh Haubosee
MOAXOJIAUINH ¢ yUETOM CaMOCTOSITENBHO BbIJIEJICHHBIX KPUTEPHEB).



ba3oBrle nccienoBaTeabCKUe AENCTBUA:

e JHCIIOJIb30BAaTh BOMPOCHl KaK HCCIEAOBATEIbCKUN HMHCTPYMEHT TIO3HaHUS; (OPMYIMPOBATH BOMPOCHI,
¢bukcupyomye NpoTUBOpEUHe, MNpodieMy, YCTaHaBIMBAThb HCKOMOE M JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

e TPOBOAUTH CAMOCTOSATEIHHO CIVIAHUPOBAHHBIN IKCIEPUMEHT, UCCIIEIOBAaHUE IO YCTAHOBIIEHUIO OCOOEHHOCTEH
MaTeMaTHYeCKOT0 OOBEKTa, SBJICHUS, MPOIECCa, BBIIBICHUIO 3aBHCUMOCTEH MEXAYy OOBEKTaMH, SBICHUSIMH,
MIPOLIECCAMU;

e CaMOCTOSITETLHO (popMynupoBaTh OOOOIIEHMS W BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO HAOIIOICHHUS,
UCCIIETOBaHMs, OLICHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUI;

e IIPOrHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, @ TAK)KE BBIIBUraTh IIPEANIOIOKEHHS O €M0 PAa3BUTHU B HOBBIX
YCIIOBHSIX.

PaGora ¢ nadopmanuen:

e BBIABIIITH Je(UIUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOAMMBIX JUIsI OTBETA HAa BONPOC | ISl PEIICHUS 3a/1a4H;

e BbIOMpaTh HMH(OPMAIMIO M3 MCTOYHHUKOB pPAa3IMYHBIX THUIOB, AaHAJIW3UPOBATh, CUCTEMATH3UPOBATH U
MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BHIOB U ()OPM IMpE/ICTABICHHUS;

e CTPYKTYypUPOBATh HH(OPMALIKIO, IPEICTABIATH €€ B pa3IMUHbIX (hopMax, UILUTIOCTPUPOBATH I'paduyecKy;

e OLEHUBATh HAIEKHOCTh MH(POPMAIIMHU TIO CAMOCTOSTENIEHO C(HOPMYTHPOBAHHBIM KPUTEPHSIM.

2) YHueepcanvhvie KOMMYHUKAMUGHbIE Oelicmausi,  0becneuuaiom  CcopMUpO8AHHOCMb — COYUATbHBIX
HABbIKO8 00Y4AIOWUXCAL.

OOuenue:

e BOCHPHUHUMATHh U (POPMYTUPOBATH CYXIEHUS B COOTBETCTBUH C YCIOBHSIMH U LEISIMU OOIEHHS; SICHO, TOYHO,
I'PaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS IO X0y PELIeHUs
3aJ1a4l, KOMMEHTHPOBATh MOJYyYEHHBIN PE3yibTarT;
e B X0j€ 0O0OCYXJEHHUS 3a7aBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, NMPOOJIeMbl, pelIaeMoi 3axauu,
BBICKA3bIBaTh MJIEU, HALIEJICHHbIE Ha TOMCK PEIIEHHUs; COMOCTABIIATH CBOM CYXKICHHS C CYXACHUSIMH JPYTUX
YYaCTHUKOB Jyajiora, OOHAapyXHBaTh pa3jMyde M CXOJCTBO IMO3UIMI; B KOPpPeKTHOH (opme (opMynIHpoBaTh
pa3HorIacusi, CBOM BO3PAKEHUS;
e INPEICTABISATH PE3YNbTAThl PEIIEHUS 3aJadyM, SKCIEPUMEHTA, HCCIEAOBAaHUA, IPOEKTa; CAMOCTOSTEIBHO
BbIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 3a7a4 MPE3EHTALUU U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHHYECTBO:

e TIOHMMATh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON W MHIWBHUIYaTbHOW PabOTHI MPHU pEHIeHUH y4eOHBIX
3a/a4; TPUHUMATh I€Ib COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM padoTHI,
pacmpenensath BUABI padOT, ITOTOBAapHUBAThCS, OOCYX AAaTh MPOIECC M pPe3yibTaT paboThl; 0000IIaTh MHEHUS
HECKOIBKHX JIFOJICH;

e YyYaCTBOBaTh B TPYIMOBBIX Gopmax paboThl (00CyxkaeHHs, 0OOMEH MHEHHUH, «MO3TOBBIE IITYPMbI» U HHBIC);
BBITIOJIHSITH CBOIO YacTh padOTHl U KOOPJAUHUPOBATH CBOM JCHCTBUSA C IPYTUMHU UYJICHAMU KOMAaHJbI, OIICHUBATH
KauecTBO CBOETO BKJIaJa B OOIINI MPOAYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUS.

3) Vuusepcanvuvie pecynsamugnsie deiicmeus, obecneuusaiom Gopmuposanue CMbICI08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

CamMoopragusaiiys:

COCTABJIATH IUIAH, aJITOPUTM pEIIEHU 3a/1a4M, BEIOUPATh CIIOCO0 pelIeHus ¢ yUETOM UMEIOIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BApPHAHTHI PEIICHHH C YYETOM HOBOM
uHpOpMalUu.

CaMOKOHTPOJIb:




e BJAJICTh HAaBBIKAMH IMO3HABATEIHHOU peiiekcuy Kak OCO3HAHMS COBEPIIACMBIX JEHCTBUN M MBICITUTEIBHBIX
MIPOIIECCOB, UX PE3yJbTATOB; BIAJETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS IPOIIEcCca B pe3ysIbTaTa PeIIeHUs
MaTeMaTHUECKOM 3aJ1auH;

e MPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPU PEUICHUM 3aJa4d, BHOCHUTh KOPPEKTHUBBI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISBIIEHHBIX TPYIHOCTEH;

e OIICHHWBATh COOTBETCTBHE PE3yJbTaTa LU U YCIOBHIM, OOBSICHITh IPUYUHBI JOCTHKCHUSI WJIH HEAOCTHKCHHUS
PE3YNIbTATOB JIEATEIHHOCTH, HAXOIUTh OIIUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoenne ydeOHOro Kypca «Anrebpa W Hadana MaTeMaTHYECKOTO aHAJIM3a» Ha yPOBHE CPETHEro OOIIero
00pa30BaHMs JOJDKHO 00ECIEYNBATh JTOCTIKEHUE CIECAYIOIINX MTPEMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB:

10 KJIACC
Yucna v BbIYHCICHUSA

OHepI/IpOBaTL MNOHATUAMU: PALITMOHAJIBHOC U I[ef/’ICTBI/ITeHBHOC qucCio, OOBIKHOBEHHAsI U JC€CATHYHAaA I[p06b,
IIPOLCHTHI.

BremoaaATE apI/I(l)MCTI/I‘ICCKI/IC orepanru ¢ paiuoOHaJIbHbBIMU U IIGfICTBHTeJIBHI)IMH qucJiaMu.

BoinonHATe npuOnIMKEHHBIE BBIUMCIEHMSI, UCIOJB3YSl IPaBUJa OKPYIJICHUS, J1€1aTh MPUKUAKY U OLIEHKY
pe3yibTaTa BEIYHUCICHUN.

OHepI/IpOBaTL IOHATHAMU: CTCIICHb C LCJIBIM IIOKA3aTCJICM; CTaHJdapTHas cbopMa 3aI1ucu HeﬁCTBHTCHLHOFO
qyucia, KOpCHb HaTypaJIbHOI;'I CTCIICHU; MCIIO0Jb30BAaTh MOAXOAAIIYIO (1)OpMy 3alluCcu Ilel\/JICTBI/ITeJII)HI)IX YUCCJI OJId

PCUICHUA MPAKTUYCCKUX 3a/1aq U IIPCACTABJICHUA TaHHbIX.

OnepupoBarh MOHATUSMHU: CHHYC, KOCHUHYC M TaHI€HC IPOM3BOJILHOTO YIJIA; HCIOJB30BaTh 3aIUCh
IIPOM3BOJIHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh MOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJ0E, PALIMOHAIBHOE, UPPALlMOHAIBHOE
ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHNUE;

BrinonHsTh Hp606pa3OBaHI/I$I TPUTOHOMCTPUICCKUX BHpa)KeHI/Iﬁ U peIaTb TPUTOHOMETPUUCCKUEC YPABHCHU A.

BeinonHATe npeoOpazoBaHus LENbIX, PALMOHATIBHBIX U UPPALMOHATIBHBIX BBIPAKECHUN M pelIaTb OCHOBHbIE
THIIBI LENBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS M HEPABEHCTBA JIJIS PEILIEHUS] MaTEMaTUUECKUX 3a/1ad U 3a7ia4 U3 pa3JInyHbIX o0acTen
HAyKU U PEAIbHON KU3HH.

MOI[CJ'II/IpOBaTI) pCaJIbHBIC CUTYyallu Ha S3BIKC EU'IFC6pLI, COCTAaBJIATH BbBIPAXKCHUA, YPAaBHCHHU S, HCPABCHCTBA
110 YCJIOBUIO 3a/1a4u, UCCIICAO0BATH ITOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM allliapara aﬂFe6pBI.

DYyHKUMH U TPaPUKHU

OnepupoBath MOHATUAMH: (PYHKIHSA, CHOCOOBI 3adaHusl (YHKIIUU, OOJACTh OMPEACICHHS U MHOKECTBO
3Ha4eHUH QyHKIUH, rpaduK GYyHKIIUH, B3AUMHO 0OpaTHbIC (DYHKIMH.

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUYETHOCTh (DYHKIUHM, HYIM (QYHKIHUH, TPOMEKYTKU
3HAaKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduku pyHKUKN I pellieHus] ypaBHEHUH.



Ctpouth U 4nTaTh rpaduKu JMHEHHON (QYHKIMH, KBaApaTHUHOW (YHKIHHU, CTENCHHON (PYHKIIUH C IETBIM
MIOKa3aTeleM.

Hcnonb3oBare rpadpuku QyHKIUE A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCUMOCTEM MU PELICHUU 3a/ad
U3 APYrux y4eOHBIX MPEIMETOB U pealibHOM KHU3HM; BEIPAXKaTh (POPMYITaMU 3aBUCUMOCTH MEXK/y BETHUYUHAMU.

Hayana MmaTeMaTH4eCKOr0 aHAJIU3a
OHepI/IPOBaTB IHOHATHUAMU: ITIOCJICA0BATCIIbHOCTD, apI/I(bMeTI/I‘IeCKaH N IrCOMETPUUCCKAA IIPOTPECCHUH.

OmnepupoBaTh MOHATUSAMHU: OCCKOHEYHO YOBIBAIOIAs T'€OMETPHYECKasl MPOrpeccusi, CymMma OECKOHEYHO
yOBIBaroIIei reOMETPUIECKON MPOTPECCHH.

3al[aBaTb MOCJICAOBATCIIBHOCTU pa3JIMYHbIMHA CIIoco0aMu.

Hcnonp30BaTh CBOKWCTBA MOCIEOBATEIBHOCTEH M POTPECCUil sl PEIeHHs peabHbIX 3a1a4 IMPUKIAJTHOTO
Xapakrepa.

MHo:xecTBa M JIOTHKA
OHCpI/IpOBaTI) MOHATHUAMU: MHOXKCCTBO, OIICpAllMH HaJl MHOKCCTBAMMU.

Hcronp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar IJis OMCAHKUS PEAIbHBIX IIPOLIECCOB U SIBICHUU, IIPU
pEelIeHnN 3a1a4 U3 IPYTUX y4eOHbIX [IPEIMETOB.

OrnepupoBaTh NOHIATUSIMU: ONPEICICHUE, TEOPEMA, CIIECCTBUE, JOKA3ATEIbCTBO.
11 KJIACC
Yucjaa ¥ BBIYUCJIEHUA

OHepI/IpOBaTB IMOHATHAMUA: HATYPAJIBHOC, LCJIOC YHUCIIIO, UCII0JIb30BATh MMPU3HAKN ACIMMOCTU LCJIbIX YUCCII,
Pa3JI0KEHUC YK Cila Ha ITPOCTBIC MHOXKUTCIIN IJId PCIICHUA 3a1a4.

OnepupoBarh MOHATHEM: CTENEHb C PALlMOHAIILHBIM [TOKA3aTEIEM.
OnepupoBaTh MOHATUSAMHU: JIOTapU(pM YUCIIA, TECITUYHBIE U HATYpaJIbHbIE JIOTapU(MBI.
YpaBHeHHs U HEPABEHCTBA

HpI/IMeHSITL CBOICTBA CTEIICHU JJIA npeo6pa30BaHI/I;1 BLIpaH(eHHﬁ; ONCPpHUPOBATH IMOHATHAMUA: ITOKA3ATCIILHOC
YpaBHCHHUEC U HEPABCHCTBO, pCIIaTb OCHOBHBIC TUIIBLI ITOKA3aTCIIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

BbimonHATe mpeoOpazoBaHMsl  BBIpAXKEHUH, coJepKallluX JOrapu(Mbl; ONEpUpOBaTh IMOHATUSAMHU:
Jorapu(MUUecKoe ypaBHEHHE W HEpPaBEHCTBO; pEIIaTh OCHOBHBIE THUIIBI JIOTapU(PMHUUECKUX YpaBHEHMH U
HEPaBEHCTB.

Haxoauts peuicHu-d HpOCTCﬁH.IHX TPUTOHOMCTPHUYCCKUX HCPABCHCTB.

OnepupoBarh MOHATUSIMH: CUCTEMA JIMHEUHBIX YPaBHEHUM U €€ pellieHre; UCTI0Ib30BaTh CUCTEMY JIMHEUHBIX
YpaBHEHUU JJIs1 pEIIEHUS MPAKTUYECKUX 3a]1a4.

Haxoauts peumicHuAd HpOCTGﬁH.IHX CUCTEM U COBOKyl'IHOCTCfI panrOHaJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

MOI{CJ’II/IpOBaTB PCATIBHBIC CUTYAallU Ha A3BIKC anre6pbl, COCTAaBJIATH BBIPAXKCHUSA, YPABHCHUSA, HCPABCHCTBA U
CHUCTCMBI 10 YCJIOBUIO 3a/1a4M, UCCICA0BATH ITOCTPOCHHBIC MOJICIN C UCIIOJIb30BAHUECM allrapara anre6p1>1.



DYyHKUMH U TPAaPUKHU
OnepupoBaTh MOHATUAMH: IEpUOANUYECKast (YHKIMSA, TPOMEKYTKM MOHOTOHHOCTH (YHKIHHU, TOUKH
JKCTpeMyMa (YHKIMHU, HAUOOJbIlIee U HAaUMEHbIIEEe 3HAUCHHs] (QYHKIUU HA IIPOMEKYTKE; UCIOIb30BaTh UX JUIS

uccnenoBanus GyHKINH, 3aJaHHOM rpaduKoM.

OnepupoBaTh NOHATHIMU: TPA(QUKH MTOKA3ATEIBHON, TOTapu(PMUIECKON M TPUTOHOMETPUIECKUX (DYHKIIMM;
n300pakaTh UX Ha KOOPIMHATHOM IJIOCKOCTH M UCIIOJIb30BATh JJIS PEIIEHUs] ypaBHEHUIN U HEPAaBEHCTB.

N300paxkaTh Ha KOOPIMHATHON IUIOCKOCTH IPa(MKU TUHEHHBIX YPABHEHHH U UCIIOJIL30BATh UX ISl PEIICHUS
CHUCTEMbI JINHEHHBIX YPABHEHUM.

Hcnonb3oBarh rpaduku (QYHKIHMA Ui UCCIEAOBAHUS MPOLECCOB M 3aBUCHUMOCTEH M3 JPYTHX Yy4eOHBIX
JUCIIUILINH.

Hayana MmaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh NOHATUSAMU: HENIPEPbIBHAS (PYHKLUS; IPOU3BOIHAS (DYHKIMH; HCIIOIB30BATH T€OMETPUUECKHM
1 GU3UYECKU CMBICT IPOU3BOIHOM JIUIs peILICHHs 3a/1a4.

HaxomuTs npou3BOJHBIE 3JEMEHTAPHBIX (YHKUMN, BBIYUCIATH IPOU3BOJHBIE CYMMBI, MPOU3BEICHMUS,
YaCTHOTO (DyHKIIMH.

Vcnonb30BaTh MPOU3BOAHYIO AJIS UCCIIEAOBAaHUS (DYHKIIMM Ha MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSTh
pe3ybTaThI UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(HKOB.

Hcnonb3oBaTh IMPOU3BOAHYIO JISI HAXOXIACHUA HAWITYyHYHICTO PCHICHUSA B IMPUKIIAJHBIX, B TOM YHUCIIC
COMaJIbHO-O3KOHOMHNYCCKHX, 3aJa4dax.

OnepupoBarh MOHATUSAMU: EPBOOOpa3HAs U UHTErpall; MOHUMAaTh N'€OMETPUUECKUI U (PU3NUECKUI CMBICI
UHTErpaa.

Haxomuth mepBooOpasHble 3lIeMEHTapHbIX (DYHKIMN; BBHMUCIATH HHTErpan mo ¢opmyrne HproToHa—
JleiiOauIa.

Pemarsn MMPUKJIAAHBIC 3a4da4d, B TOM HYHCIIC COLUAIBHO-3KOHOMHUYCCKOI0 U (I)I/ISI/IIIGCKOFO XapakKTepa,
CpeaACTBAMU MATCMATHUYCCKOI'O aHaJIM3a.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne || HanmmenoBanwue pa3nenoB u KonnyecTBo 4acos OnekTpoHHbIe (IU(POBLIE)
n/n TEM MPOrpaMMBbl Beero| Konrponsusie || Ipaktideckue o0pa3oBaTesbHbIE PECYPCHI
paboThI paboThI
1 MHoxecTBa palliOHANBHBIX U | 14 1
NeHCTBUTEILHBIX YUCEIT.
ParmonanbHble ypaBHEHUS U
HEepaBeHCTBa
2 ||®yHKUMHE U TPadUKH. 6
Crenens ¢ 1ensM
nokasaresieM
3 ||Apudmernyeckuii kopeHb n— || 18 1
O CTENEeHH.




Ne | HammeHnoBaHue pa3fenoB u KonuuecTBo uacos DOnekTpoHHbIE (ITUPPOBEIE)
/T TEM MPOTPaMMBbI Beero| Kourponbhbie || Ilpakthueckue 00pa3zoBaTeNbHBIC PECYPChI
paboTHI paboThI
HppanroHanbHble YpaBHEHUS
¥ HEPaBEHCTBA
4 ||®opMyIIbI TPUTOHOMETPHH. 22 1
Tpuronomerpuueckue
ypaBHCHHS
5 [TocienoBaTeaIpbHOCTH U 5
pOTpeccuu
6 |IloBropenue, 0600IICHNE, 37 1
cUCTEeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB || 102 4 0
[10 ITIPOT'PAMME
11 KJIACC
Ne HaumeHoBanue pa3aenoB v TeM KonuyectBo yacos ‘ DJIEKTPOHHBIC
n/n HpOTPaMMBI Beero|| Kontponbubie | Ilpaktudeckue (u¢possie)
paBOTH PaBoOTH oOpa3oBaTebHbIC
pecypcsl
1 Crenensb ¢ palmoHaIbHBIM 12 1
nokazaresem. [lokazarenbHas
¢ynkuus. [TokazarenbHble ypaBHEHUS
Y HEPaBEHCTBA
2 Jlorapudmuueckas GyHKIUSA. 12
Jlorapudmuueckue ypaBHEHUS U
HEPaBEHCTBA
3  |[Tpuronomerpuueckue GyHKIUN U UX 9 1
rpaduxu. TpuroHomerpuueckue
HEpaBEHCTBA
4 |IIpousBoanas. [Ipumenenue 24 1
MIPOU3BOJHOMN
|5 HI/IHTeraJ'I Y €T0 IPUMEHEHUS H 9 H H H
|6 HCI/ICTCMLI ypaBHEHHI H 12 H 1 H H
|7 HHaTypanLHHe U 1eJIblE YHciia H 6 H H H
8 [ToBTOpeHUE, 06001ICHNE, 18 2
CUCTEeMAaTH3aIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOTPAMME




ITHOYPOYHOE IIJTAHUPOBAHHUE

10 KJTACC

Ne
1/

Tema ypoxka

KomanuectBo yacos

Bcero

KonTpoJsibHbie
paboThI

[IpakTuueckue
paboThI

[ara
W3YYCHHUS

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

MHO)€eCTBO, OIEepay HaJl
MHOX€eCTBaMU. JluarpaMmsbl
Diinepa—Benna

PanmoHannHBIC YKCHA.
OOBIKHOBEHHBIE U ICCATHYHBIE APOOH,
MPOLIEHTHI, 0ECKOHECYHBIC
MIEPHOINYCCKHE IPOOH

Apudmernueckue onepanuu ¢
palMOHAIbHBIMU YUCIIAMU,
peoOpa3oBaHuUs YHUCIOBBIX
BBIPA)KCHUI

[Tpumenenue apobeii 1 MPOIEHTOB
JUISL peLIEHUs TPUKIIAHBIX 3a/1a4 U3
pa3JIMYHBIX OTpAcied 3HAHUM U
peanbHOU KU3HU

[Ipumenenue apobeii 1 NPOLEHTOB
JUI PELLIECHUS IPUKIJIAHBIX 3a7a4 U3
pa3JIMYHBIX OTpACiel 3HAHUM U
peanbHOU KU3HU

JleficTBUTENbHBIC YHCTIA.
PanmonansHbie ¥ MppanmoHaIbHbIC
qyucna

ApudmeTnueckre onepaum ¢
NeHUCTBUTENbHBIMH YUCIIaMU

[TpuGnnxKEHHBIE BEIYUCIICHHUS,
IIpaBUjIa OKPYIJVICHUS], IPUKUIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUI

ToxnaecTBa U TOXKAECCTBEHHbBIE
npeoOpa3oBaHUs

110

”YpaBHeHHe, KOpPEHb YpaBHEHUS

|

|

1

”HepaBCHCTBO, pCHICHUC HCPABCHCTBA H

|

12

”MGTO)I HHTCPBAJIOB

|

|

13

Pemenue nenbix u 1po6HO-
palMOHAJIbHBIX YPAaBHEHUH U
HEPABEHCTB

R~

14

KonTponbhas pabora no teme
"MHOX€eCcTBa pallMOHAIbHBIX U
JIEHCTBUTEIBHEIX YHCET.
PanmonansHbie ypaBHEHUS U
HEpPaBEHCTB"

15

DyHKIMA, CTTOCOOBI 3aJaHUs
¢bynkuuu. Bzaumuo o6patHbie

byHKIMHA

16

I'paduk pynkunu. O6macTh
OTIpeJIeJIEHUs] © MHOKECTBO 3HAUCHH




Ne Tema ypoka KonuuecTBo yacos ‘ [ara DIEKTPOHHBIE
n/m Beerol| Kontponshbie || [Ipaktiueckue | A3Y9€HAA || mEdpoBbIe
paBGOTEI paBOTHI oOpa3oBaTeNbHbIC
pecypcsl

dbyaxkuun. Hynmu GyHKIum.
[TpomexyTKH 3HAKOIOCTOSIHCTBA

|17 |qéTHBIe U HeYETHBIC (DYHKIIMU H H

18 ||CreneHs ¢ LIETBIM [TIOKA3aTEIEM.
CrangaprtHas ¢popMa 3amucu
JEUCTBUTEIILHOTO YHCIIa

19 ||Mcnonws3oBanue moaxosiieii hopmbl 1
3aIUCH JICHCTBUTENBHBIX YUCEN IS
peleHusI MPAKTHYECKHX 3a/1a4 U
MPECTaBICHUS JAHHBIX

20 |CrenenHast pyHKIUS C HATYPaIbHBIM 1
U LEJILIM IToKa3aTeaeM. E€ cBolicTBa u
rpadux

21 ||ApudmeTnyeckuii KOpeHb 1
HATypaJbHOW CTENEHU

22 ||ApudmeTnueckuii KOpeHb 1
HATYypaJbHOHN CTEIICHU

23 ||CBoiicTBa apu(METHUECKOTO KOPHS 1
HATypaJbHOW CTENEHU

24 |CgoiicTBa apu(METHUECKOTO KOPHS 1
HATypaJbHOW CTENEHU

25 ||CBoiicTBa apu(pMETHYECKOTO KOPHS 1
HATYpaJIbHOHN CTEIICHU

26 ||/IeficTBus C apuPMETHICCKUMH 1
KOpPHSIMU N—Oi CTENEHU

27 || [dewicTBust ¢ apuMETHUECKUMHU 1
KOPHSIMU N—OM CTENEHU

28 ||deficTBust ¢ apuMETHUECKUMH 1
KOPHSIMU N—OM CTENEHH

29 || He#icTBus ¢ apu(METHUECKUMHU 1
KOPHSIMU N—Oi CTENEHU

30 ||HdeticTBus ¢ apuhMETHIECKUMHU 1
KOPHSIMHU N—OH CTENEeHH

31 ||Pemenue upparmoHaIbHBIX 1
ypaBHEHMI U HEPABEHCTB

32 ||Pemenue uppanoHaiIbHbIX 1
YpaBHEHUI U HEPABEHCTB

33 ||Pemrenue upparmoHaIbHBIX 1
ypaBHEHUI U HEPABEHCTB

34 ||Penrenue upparmoHaIbHBIX 1
ypaBHEHMI U HEPABEHCTB

35 ||Pemenue upparmoHanbHbIX 1
YpaBHEHU U HEPABEHCTB

36 ||CBoiicTBa u rpaduk KOpHS n-0if 1
CTENeH!

37 ||CpoiicTBa u rpaduk KOpHS n-0if 1
CTENeH!




Ne Tema ypoka KonunuecTBo uacoB ‘ [ara DIEKTPOHHBIE
n/m Beerol| Kontponshbie || [Ipaktiueckue | A3Y9€HAA || mEdpoBbIe
paBOTHI paBOTHI oOpa3oBaTeNbHbIC
pecypcesl

38 |[KonTposbHas pabota 1o Teme 1 1
"ApupmeTrrnueckuii KOpeHb N—oi
crenenu. MppanuoHanbHble
YpaBHEHHUsI U HEpaBeHCTBA"

39 ||Cunyc, KOCHHYC ¥ TaHT€HC 4uclioBOro || 1
apryMeHra

40 |Cunyc, KOCHHYC M TaHT€HC yucioBoro || 1
apryMeHTa

41 ||ApkcHHYC, apKKOCUHYC U apKTaHT'CHC 1
YHCIIOBOTO apryMEHTa

42 ||ApKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIOBOTO apryMeHTa

43 | TpuronomeTpudeckas OKPYKHOCTb, 1
OTIpeJIeIeHUe TPUTOHOMETPHUECKUX
(GyHKLIMN YUCIOBOTO apryMeHTa

44 | TpuroHomerpuieckasi OKpy>KHOCTb, 1
oIpeJieIeHue TPUrOHOMETPUUECKUX
(GYHKINH 9UCIOBOTO apryMEHTa

45 ||OCHOBHBIE TPUTOHOMETPUUECKHE 1
bopMyIibl

46 ||OcHOBHBIE TPUTOHOMETPHUYECKHE 1
bopmyIbl

47 ||OCHOBHBIE TPUTOHOMETPUUECKHE 1
bopmyIbl

48 ||OcHOBHBIE TPUTOHOMETPUYECKHE 1
(bopMmyIbI

49 |[IpeobpazoBanue 1
TPUTOHOMETPHUYECKUX BBIPAKEHHIH

50 |[[TpeoOpa3oBanue 1
TPUTOHOMETPHYECKUX BBIPAKEHHIH

51 |[IpeoGpa3oBanue 1
TPUTOHOMETPUUECKUX BBIPAsKEHUI

52 |[[IpeoOpa3oBanue 1
TPUTOHOMETPHUYECKUX BBIPAKEHHH

53 |[[IpeoOpa3oBanue 1
TPUTOHOMETPHUYECKUX BBIPAKEHHIH

54 |[PemieHue TpUrOHOMETPUYECKUX 1
ypaBHEHUH

55 ||Pemienue TpUrOHOMETPHUUECKUX 1
YpaBHEHUI

56 |Pemrenue TpUTOHOMETPHYECKUX 1
ypaBHEHUH

57 |[PemieHue TpUrOHOMETPUUYECKUX 1
ypaBHEHUH

58 ||Pemienue TpUroHOMETPHUUECKUX 1

YpaBHEHUI




/1

Tema ypoxka

KoanuectBo yacos

Bcero

KoHnTponbHble
paboThl

[IpakTrueckue
paboThl

Jara
W3yYCHUS

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypcsl

59

Peurenne TpuronoMeTpudecKkux
YpaBHEHUU

60

Konrponsnas pabora o teme
"®opMyIbl TPUTOHOMETPHUH.
Tpuronomerpuyeckue ypaBHEHUS"

61

[TocnemoBaTeIbHOCTH, CIIOCOOBI
3aJIaHus I0CIIEI0BATEIBHOCTEM.
MOHOTOHHEIE TTOCIIE0BATEIHLHOCTH

62

Apudmernueckas 1 reoMeTpUIECcKas
nporpeccuu. Mcnonb3oBanue
IIPOrPECCUU [Tl pEILIEHHsI peaIbHbIX
3aJa4 IPUKIAJHOIO Xapakrepa

63

beckoneuno yObIBaromas
reomerpuueckas nporpeccus. Cymma
0ecKOHEeYHO yOBIBatOIICH
reOMETPUYECKOMN MPOrPECCUH

164

”CDopMyna CJIOKHBIX ITPOLCHTOB

|

-

|

65

”dDOpMyﬂa CJIOKHBIX ITPOLICHTOB

|

[EEN

|

66

O0001menne, cucreMaTH3aIus 3HAHUH
3a Kypc ainreOphl U Hava
MareMaTrudeckoro aHaian3a 10 kiacca

67

O0001menne, cucreMaTH3aIus 3HAHUH
3a Kypc ainreOphl U Hava
MmareMarudeckoro aHaiansa 10 xmacca

68

O0001enue, cucTeMaTH3alus 3HaHUH
3a Kypc anreOpsl U Havyal
MaTeMaTHuecKkoro ananusa 10 kimacca

69

O0001enue, cucTeMaTH3alus 3SHAHUH
3a Kypc aiareopsl 1 Hayail
MaremaTuueckoro anaamsa 10 kiaacca

70

O0001enue, cucTeMaTH3alus 3HaHUH
3a Kypc aiareopsl 1 Hayail
MaremaTuueckoro anaamsa 10 kiaacca

71

O000111eH1E, CUCTEMATH3alIUs 3HAHUI
3a Kypc aiareOpbl 1 Havyal
MareMaruueckoro asaian3a 10 kiacca

72

O000111eH1E, CUCTEMATH3alIUs 3HAHUI
3a Kypc aiareOpbl 1 Havyal
MaTeMaTudeckoro aaiusa 10 kiacca

73

O0o001enue, cucTeMaTH3aIus 3HaHUH
3a Kypc aiareOpbl 1 Hava
MaTeMaTudeckoro anaiusa 10 kiacca

74

O0o001enue, cucTeMaTH3aIus 3HAHUH
3a Kypc anreOpbl 1 Hava
MaTeMaTudeckoro anaiusa 10 kiacca

75

O0001enue, cucTeMaTH3alusa 3HaHUH
3a Kypc aiareopbl 1 Hayail
MareMaThdeckoro ananmsa 10 kiacca




/1

Tema ypoxka

KomanuectBo yacos

Bcero

KoHnTponbHble
paboThl

[IpakTrueckue
paboThl

[ara
W3YYCHHUS

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypcsl

76

O0001enue, cucTeMaTH3aIus 3HaHUH
3a Kypc anreOpbl ¥ Hava
MareMaThdeckoro aHanuza 10 kiacca

77

O0001enue, cucTeMaTH3alus 3HaHUH
3a Kypc anreOpbl 1 Hava
MareMaThdeckoro anammsa 10 kiacca

78

O0001enue, cucTeMaTH3alus 3HaHUH
3a Kypc anreOpbl ¥ Hava
MareMaThdeckoro ananmsa 10 kiacca

80

O0001menue, cucTeMaTH3ausa 3HaHUH
3a Kypc ajareOpbl ¥ Hava
MareMatuueckoro anaiansa 10 kimacca

81

O0001menue, cucTreMaTH3aLusa 3HaHUH
3a Kypc ainreOphl U Hava
MareMarudeckoro aHaiansa 10 xmacca

82

O0001menne, cucreMaTH3aIus 3HaHUH
3a Kypc ainreOphl U Hava
MareMarudeckoro aHaiansa 10 xmacca

83

O0001enue, cucTeMaTH3alus 3HaHUH
3a Kypc anreOpsl U Haval
MareMaTuuyeckoro aanmnsa 10 kmacca

84

O0001enue, cucTeMaTH3alus 3HaHUH
3a Kypc anreOpsl U Haval
MareMaTuuyeckoro aanmnsa 10 kmacca

85

O0001enue, cucTeMaTH3aIus 3HaHUH
3a Kypc anreOpsl U Hada
MaTeMaTHueckoro ananusa 10 kimacca

86

O000111eH1E, CUCTEMATH3alIUs 3HAHUI
3a Kypc aiareOpbl 1 Havyal
MareMarudeckoro agaiansa 10 xmacca

87

O000111eH1E, CUCTEMATH3allUs 3HAHUI
3a Kypc aiareOpbl 1 Havyal
MareMatudeckoro agaiansa 10 xmacca

88

O000111eH1E, CUCTEMATH3alIUs 3HAHUI
3a Kypc aiareOpbl 1 Havyal
MareMarudeckoro agaiansa 10 xmacca

89

O06001enue, cucTeMaTH3alus 3HaHUH
3a Kypc aiareopsl 1 Hayail
MateMaTtudeckoro anaiam3a 10 kiacca

90

O0001enue, cucTeMaTH3alusa 3HaHUH
3a Kypc aiareOpbl 1 Havail
MareMaThdeckoro ananmsa 10 kimacca

91

O06001enue, cucTeMaTH3alusa 3HaHUH
3a Kypc aiareopbl 1 Hayail
MareMaThdeckoro anaamsa 10 kimacca

92

O0001enue, cucTeMaTH3alusa 3HaHUH
3a Kypc aiareopbl 1 Hayall
MareMaThdeckoro anaamsa 10 kimacca




Ne Tema ypoka KonuuecTBo yacos ‘ [ara DIEKTPOHHBIE
n/m Beerol| Kontponshbie || [Ipaktiueckue | A3Y9€HAA || mEdpoBbIe
paBOTHI paBOTHI oOpa3oBaTeNbHbIC
pecypcsl
93 ||O6006mIEeHe, cucTEMAaTH3alMs 3HAHUI 1
3a Kypc anreOpbl ¥ Hayall
MaTeMaTHdeckoro aHaimsa 10 kimacca
94 ||O60061IeHe, cUCTEMAaTH3alMs 3HAHUI 1
3a Kypc anreOpbl U Hayal
MaTeMaTHdeckoro aHaimsa 10 kimacca
95 ||O606mIEeHe, cucTeEMAaTH3alks 3HAHUI 1
3a Kypc anreOpbl U Hadal
MaTeMaTHdeckoro aHaimsa 10 kimacca
96 ||O6o006IIEHHe, cUCTEMATH3AIIMS 3HAHUI 1
3a Kypc anreOphl U Hava
MareMaruyeckoro ananusa 10 kimacca
97 ||O6o006IIeHHe, cUCTEMATH3AIIMS 3HAHUI 1
3a Kypc ainreOphl U Hava
MareMaTthyeckoro ananuza 10 kimacca
98 ||O6006meHne, cucTeEMAaTH3AMS 3HAHUI 1
3a Kypc ainreOphl U Hava
MareMaTtuyeckoro ananuza 10 kimacca
|99 ”I/ITOFOBaH KOHTpPOJIbHAs paboTa H H ‘ H
100||0600111eHHEe, cCcTEMATH3AI 3HAHUHI
3a Kypc aiareopbl 1 Havyall
MaTeMaTHdeckoro aHaimsa 10 kimacca
101||06006111eHHEe, cCCTEMATH3AIINAS 3HAHUHI 1
3a Kypc aiareopbl 1 Havyall
MaTeMaTH4eckoro aHaimsa 10 kiacca
102||06001menne, cucreMaTH3anys 3HAHAN 1
3a Kypc aiareOpbl 1 Havyal
MareMaTtuyeckoro ananuza 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 102 4 0
[TPOI'PAMME
11 KJIACC
No Tema ypoka KonunuecTBo yacoB ‘ [ara DIIEKTPOHHBIE
n/m Beero| KoutponbHsie || [paxrudeckue || A3YIEHAS || 1HdpoBEIe
paBOTHI paBoTHI oOpa3oBaTeNbHbIE
pecypchl
1 ||Crenens ¢ paniioHATBHBIM 1
MoKa3areineM
|2 ”CBOﬁCTBa CTETIEHU H H H H
3 |[IpeoOpa3zoBanue BBIpaKCHHUIA,
COJIEpIKaIINX PAlMOHANBHBIE CTETICHU
4 |[IIpeoOpazoBaHKe BhIpaKEHU, 1
COJIEpIKaINX PAIIMOHAIBHBIC CTEIICHU
5 |[[Ipeobpa3zoBaHue BhIpakeHUil, 1
COJIEpIKaINX PAIIMOHAIBHBIC CTEIICHU
6 |([loxa3aTenmbHBIC YpaBHEHUS H 1
HEpaBEHCTBA




Ne Tema ypoka KonuuecTBo uacoB ‘ [ara DIEKTPOHHBIE
n/m Beero| Koutporbhsie || [paxruueckue || A3YICHAS || 1dpoBEIS
paBOTHI paBGOTHI oOpa3oBaTeNbHbIC
pecypcesl
7 |[Toxa3aTenpHbIC ypaBHEHUS U 1
HEpaBEHCTBA
8 |[[ToxazaTenbHbIe ypaBHEHUS U 1
HEpaBEHCTBA
9 |[Toka3zaTenpHbIC ypaBHEHUS U 1
HEpaBEHCTBA
10 |[Toka3aTenbHBIC YpaBHEHUS U 1
HEPaBEHCTBA
11 |[[Toxa3zarenbHast QyHKIHS, €& 1
CBOMCTBA U rpauk
12 |[KoHTposbHas paboTa 1o Teme 1 1
"CTeneHs ¢ pallMOHAIbHBIM
nokasaresneM. [loka3zarenbHas
¢bynkuus. [TokazarenbHbie
ypaBHEHUs U HEpaBeHCTBA"
|13 |H0rap1/1(1)M yucia H H
14 ||ecsiTuuHble U HAaTypalbHbIE
norapudmpl
15 |[IpeoOpa3oBaHuEe BEIpaKCHUH, 1
COZIepIKAIIHX JIOTapU(MBI
16 |IIpeoOpa3oBaHuEe BEIpAKCHUH, 1
COZepIKAIHX JIOTapU(MBI
17 |[[IpeoOpa3oBanue BBIpaKECHUH, 1
CoZIepKaLIMX JIOrapu(MBI
18 |[IpeoOpa3oBaHuEe BBIpAKCHUH, 1
coJieprKaliux jorapudmol
19 |Jlorapudmuueckue ypaBHEHHS U 1
HEpaBEHCTBA
20 |Jlorapudmuueckue ypaBHEHHS U 1
HEpaBEHCTBA
21 |Jlorapudmuueckue ypaBHEHUs U 1
HEpaBEHCTBA
22 |Jlorapudmuueckue ypaBHEHHs U 1
HEpaBEHCTBA
23 |Jlorapudmmueckas GyHKIus, eé 1
CBOMCTBaA U TpaduK
24 |Jlorapudmuueckas pyHKIus, eé 1
CBOICTBa U TpaduK
25 | Tpuronomerpudeckue GyHKIUU, HX 1
CBOWCTBA U TpapuKu
26 | Tpuronomerpudeckue GyHKIUU, HX 1
CBOWCTBA U TpapuKu
27 | Tpuronomerpuyeckue GyHKINU, UX 1
CBOICTBA U TpaduKu
28 | Tpuronomerpudeckue GyHKINU, HX 1
CBOMWCTBA U TpapuKu




Ne Tema ypoka KonuuecTBo uacoB ‘ [ara DIEKTPOHHBIE
n/m Bceero|| Kontponshsie || [IpakTnueckue || 13YICHAA mdposbie
paGOTEI paBGOTEI oOpa3oBaTeNbHbIC
pecypcesl
29 ||[IpuMepsl TPUTOHOMETPUIECKUX 1
HEPaBEHCTB
30 |T[Ipumepsl TPUTOHOMETPUIECKUX 1
HEpPaBEHCTB
31 |[IpuMepsl TPUTOHOMETPUIECKUX 1
HEPaBEHCTB
32 ||[IpuMepsl TPUTOHOMETPUIECKUX 1
HEPaBEHCTB
33 |[KonTponbHas paboTa 1mo Teme 1 1
"Jlorapudmuueckast ¢yHKIIHSL.
Jlorapudpmuueckue ypaBHEHUS U
HepaBeHCTBA. TpuroHoMeTpuyeckue
¢byHKIMU U UX TpaduKy.
TpuroHomerpruyeckue HepaBeHCTBA"
|34 |HerepLIBHbIe byHKIIUN H H H H H
35 |[MeToa MHTEPBAJIOB ISl PELICHUS
HEPaBEHCTB
36 |Meroa MHTEPBAJIOB ISl PEIICHUS 1
HEPaBEHCTB
|37 ”HpomBoaHas{ GbyHKIMN H H H H H
|38 ”HpOI/IBBOI[Ha}I byHKIIIN H H H H H
39 |leomeTrpuueckuii U GU3HMUCSCKUI
CMBICJI TPOU3BOIHOM
40 |[eoMeTpudeckuil M PU3HMUECKHIA 1
CMBICJI TIPOU3BOTHON
41 |[Ipon3BoJHBIE FIEMEHTAPHBIX 1
byHKIUH
42 |IIpou3BOJHBIE 3JIEMEHTAPHBIX 1
byHKIMIA
43 |IIpousBogHast CyMMBI, Ipou3BeaAcHus,|| 1
4acTHOTO (yHKIUN
44 |[IpousBonHasi CyMMbI, mpousBeaeHus,| 1
4acTHOTO (YyHKIUH
45 |IIpousBogHast CyMMBl, Ipou3BeAeHus,|| 1
4acTHOTO QyHKIUI
46 |IIpumeHeHnE MPOU3BOAHOM K 1
UCCIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTh M OKCTPEMYMBI
47 |[IpumeHeHHne MPOU3BOIHON K 1
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTh M SKCTPEMYMBI
48 |IIpumeHeHue NPOU3BOAHOM K 1
uccaeaoBaHuio (PyHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI
49 |IIpumeHeHue NPOU3BOAHOM K 1
uccaeaoBaHuio (PyHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI




Ne Tema ypoka KonuuecTBo uacoB ‘ [ara DIEKTPOHHBIE
n/m Beero| Koutporbhsie || [paxruueckue || A3YICHAS || 1dpoBEIS
paBOTHI paBGOTHI o0Opa3oBaTenbHbIC
pecypchl
50 ||HaxoxmeHue HauOOJIBIIETO U 1
HAaMMEHBIIETO 3HAYCHUS (PYHKIIUHU HA
OTpe3Ke
51 ||HaxoxmeHue HauOOJIbIIETO U 1
HAaMMEHBIIETO 3HAYCHUS (PYHKIIUHU HA
OTpe3Ke
52 ||HaxoxmeHue HauOOJIbIIETO U 1
HAaMMEHBIIETO 3HAYCHUS (PYHKIIUHU HA
OTpe3Ke
53 ||HaxoxneHue HanOOJBIIEro U 1
HAauMEHBIIETo 3HauYeHusl QPYHKIUU Ha
OTpe3Ke
54 |[HaxoxaeHue HanOOJBIIETO U 1
HAaUMEHBIIETO 3HaUeHUsl (YHKIIUU Ha
OTpe3Ke
55 |HaxoxneHue HauOoIbILIEro U 1
HAaUMEHBIIETO 3HaUeHUsl (YHKIUU Ha
OTpe3Ke
56 |[IpuMeHeHHEe MPOU3BOIHON ISt 1
HAXOXKJICHHUS HAWTYUIIero perieHus B
MPUKJIAIHBIX 3a7a4ax, Ui
OTIpeJIeJIeHUs] CKOPOCTH IpoIiecca,
3aiaHHOTO (popMysoi uiu rpadpukom
57 ||[KontponbHas paboTa 1o Teme 1 1
"IIponsBonHas. [Ipumenenue
MPOU3BOIHOMN"
58 |IIepBooOpa3nas. Tabnuua 1
epBOOOPA3HBIX
59 |IIepBooOpa3nas. Tabnuua 1
epBOOOPA3HBIX
60 (UuTerpan, reoMeTpruUecKuil 1 1
¢bu3nyeckuit CMbICI UHTErpaa
61 (UuTerpan, reoMeTpuuecKuii 1 1
¢bu3nyecKkuii CMbICT UHTErpaja
62 |UuTerpan, reoMeTpuuecKuil 1 1
(bu3nyecKuil CMbICT UHTErpajia
63 |Beruancnenue uaTerpana nmo popmyne || 1
Herorona—IJleitOnuna
64 |[Beruucnenue unTerpana mo gopmyne | 1
Herorona—IJleitOnuna
65 |Berancienue uaTeTpana mo popmyne || 1
Hrrorona—JleiiOnumna
66 |Brrancienue uaTETpana mo popmyne || 1
Herorona—IJleitOnuna
|67 ”CHCTeMLI JUHENHBIX YpaBHEHUN H 1 H H H H
|68 ”CHCTeMLI JUHENHBIX YpaBHEHUN H 1 H H H H




/1

Tema ypoxka

KonnuectBO yacoB

Bcero

KoHnTponbHble
paboThl

[IpakTrueckue
paboThl

[ara
W3YYCHHUS

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypcsl

69

Pemenuie npukiaHbIX 3a1a4 ¢
MTOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUI

70

Pemenue npukiaaHbIX 3a1a4 ¢
MTOMOIIIbIO CUCTEMBI IMHEUHBIX
ypaBHEHUI

71

CucreMel 1 COBOKYITHOCTH LIENbIX,
palMOHAIbHBIX, UPPALMOHAIbHBIX,
NOKa3aTeIbHbIX, JIOrapu(PMUIECKUX
YPABHEHUN U HEPABEHCTB

72

CucreMpl 1 COBOKYITHOCTH LIENbIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JIOrapu(PMUIECKUX
YPABHEHUW U HEPABEHCTB

73

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHAIbHBIX, UPPALlMOHAJIbHBIX,
[10Ka3aTeIbHbIX, JOrapu(PMUUECKUX
YPaBHEHUI U HEPABEHCTB

74

CucreMsl 1 COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTebHbIX, JIOTapU(PMUIECKUX
YPABHEHUN U HEPABEHCTB

75

Hcnons3oBanue rpadukoB GyHKIUH
JUTSL PEIICHUsT YPAaBHEHUH U CHCTEM

76

Hcnonp3oBanue rpadukoB GyHKINH
IUISL pEILICHNs] YPaBHEHUH U CHCTEM

77

IIpuMeHeHHnEe ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3aJa4 u3
pa3IMYHbIX 00JacTel HayKu U
peanbHOU KU3HU

78

KonTponbHas pabora no teme
"MHTerpan u ero NpuMeHEHUsI.
Cucremsbl ypaBHeHUI"

79

HarypanbHble u niensle 9ucia B
3a/1a4ax U3 peaJbHOU KU3HU

80

HarypanesHble u nesnsle yucna B
3a7a4ax U3 peajbHON KU3HU

81

HarypanbHble u niensle 4ucia B
3a/1a4ax U3 peaJlbHON KU3HU

82

”HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEI

83

”HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEI

84

”HpI/ISHaKI/I JCIINMOCTHU LECJIBIX YUCECII

|

|

|

|

85

[ToBTOpeHwue, 060061IeHNE,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

Y il

86

[ToBTOpenue, 0600IIEHNE,
CUCTeMaTH3allusl 3HAaHUA. Y paBHEHUS




Ne Tema ypoka KonuuecTBo uacoB ‘ [ara DIEKTPOHHBIE
n/m Bceero|| Kontponshsie || [IpakTnueckue || 13YICHAA mQpossIe
paGOTEI paBGOTEI oOpa3oBaTeNbHbIC
pecypchl
87 |l[loBTOpeHue, o600IICHNE, 1
CUCTEMaTU3alus 3HAHUW. Y paBHEHUS
88 |I[loBTOpenwue, 0600IICHNE, 1
CUCTEMaTH3aIlUs 3HAHUK. Y paBHCHHS
89 |[loBTOpeHnue, o6obIICHNE, 1
CUCTEMaTU3alus 3HAHUW. Y paBHEHUS
90 ||[ToBTOpEHME, 0OOOIICHNE, 1
CUCTEMaTU3alUs 3HAHUN. Y paBHEHUS
91 |[IloBTOpeHue, 000OIICHHE, 1
cUCTeMaTH3aIis 3HaHHH.
HepasencrBa
92 |IloBTOpenue, o600IICHHE, 1
cUCTeMaTH3aIvs 3HAaHHUH.
HepasencrBa
93 ||[ToBTOpEHME, 0000IIECHNE, 1
CHCTEMAaTHU3allus 3HAHUM.
Hepagencrtpa
94 |[ToBTOpeHME, 0000IICHNE, 1
CHCTEMAaTHU3allus 3HAHU.
Hepagencrtpa
95 |[[ToBTOpEHME, 0000IIECHNE, 1
cucTeMaTu3aius 3HaHui. CUCTEMBI
ypaBHEHUH
96 |[[ToBTOpeHue, 0000IICHHE, 1
cucreMaTu3anus 3HaHui. CHCTEMBI
YpaBHEHUI
97 |[lToBTOpeHMe, 00OOIICHHE, 1
cucremaTtusauus 3HaHui. OyHKIUU
98 |[[loBTOpeHue, 06oOIICHHE, 1
cucremaTtusanus 3HaHuil. OyHKIumn
|99 ”I/ITOFOBaSI KOHTpOJIbHAs paboTa H 1 H 1 H H H
|1OO ”I/ITOFOBaSI KOHTpOJIbHAs paboTa H 1 H H H H
101|/O6001IeHnEe, CHCTEMATH3ALIHS
3HAHUH 32 Kypc anredpbl U Hayal
MaremMaTudeckoro anammsa 10-11
KJIaCCOB
102 |O60061eHne, CHCTEMATH3ALIHS 1
3HAHUU 32 Kypc anredpbl U Hayall
MaremaThdeckoro anammsa 10-11
KJIaCCOB
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME




