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MOSICHUTEJIBHASA 3AITUCKA

Pabouas mporpamMma ydueOHOTO Kypca «Anredbpa W Hayaja MaTeMaTHYECKOTO aHaln3a» 0a30BOro ypoBHA ais oOydarommuxcs 10 —11 kmaccoB
pa3paborana Ha ocHOBe DenepalbHOrO TrOCyJapCTBEHHOrO 00pa30BaTEIbHOTO CTaHIApPTa CpeaHero olmero odpa3oBaHMs, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, MPEIBABIAEMBIX K MaTeMaTH4ecKoMy OOpa30BaHUIO, M TPAaJUIMNA pPOCCHHCKOro oOpa3oBanus. Peanuszanus mporpaMMel
o0ecrieunBaeT OBJIAJCHUE KIFOUYEBBIMH KOMIIETCHIUSMH, COCTABIISIONIMMHU OCHOBY JUIS CaAMOPAa3BUTHS M HENPEPHIBHOIO OOpa30BaHMS, IIEIOCTHOCTD
OOIIEKYJIBTYPHOTO, TIMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JTUYHOCTH O0YUYAIOIIUXCSL.

HEJU U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYECKOTO aHAIM3a» SIBISAETCS OJHUM M3 HanOojee 3HaYMMbIX B MPOTpaMMe CTapIIel IIKOJIbI, TTOCKOJIBKY, C
OJTHOI CTOPOHBI, OH OOECIICUMBACT MHCTPYMEHTAIbHYIO 0a3y sl M3y4eHHsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroil CTOPOHBI, GOPMHUpPYET
JIOTHYECKOE M aOCTPAaKTHOE MBIIUICHHE YYaIlMXCsl Ha YpPOBHE, HEOOXOAMMOM JUIS OCBOSHHS KypCOB HH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPHHU,
CIIOBECHOCTH. B paMkax IaHHOro Kypca ydaliuecs OBJIAJCBAIOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HAayKH, KoTopas (OpMyIupyeT CBOU
TOCTIDKEHHS B MAaTeMaTHIeCKO# (opme.

Kypc anreOpbl u Hadanm MaTeMaTH4ecKoro aHaju3a 3aKJIaJblBacT OCHOBY JUIs YCIICIIHOTO OBJAJCHHS 3aKOHAMHU (PU3HMKH, XUMHHU, OHOJIOTHH,
MOHWMaHMsI OCHOBHBIX TCHJCHIIMH YKOHOMHKH M OOIIECTBEHHOW XKM3HH, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO WCIIOJIB30BaTh HMX B TIIOBCEJHEBHOW JKM3HH. B ToXe BpeMs oOBnageHue aOCTPAaKTHBIMA M JIOTUYECKH CTPOTHMH
MaTEeMaTHYECKUMHU KOHCTPYKIMSMH pPa3BHBAE€T yMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPXKICHUS, HCIIOJIB30BaTh
000011IeHNe 1 KOHKPETU3aIHMI0, a0CTparupoBaHue U aHAIOTHIO, (POPMHUPYET KPeaTHBHOE U KPUTHYECKOE MBILIICHNE. B Xo/1e n3ydeHust anreOpbl U Hadal
MaTeMaTHYECKOTO0 aHAIM3a B CTaplIel IIKOJE YyJYalluecs IOJIYYalOT HOBBIM OMBIT PEIICHHs MPHUKIAIHBIX 3a7ad, CaMOCTOSITEIBHOTO IOCTPOCHUS
MaTeMaTU4YeCKUX MOJIENeH pealbHbIX CUTyalluii W HWHTEPIPETAllMd IOJYYEHHBIX pEIICHWH, 3HAKOMATCS C IpUMEepaMH MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U B MICKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUIECKIMU OTKPBITUSIMHI U UX aBTOPAMHU.

Kypc oOnanaer 3HauMTENbHBIM BOCHHUTATEIBHBIM IOTEHLHAIOM, KOTOPBIH peaau3yercsi Kak uepe3 y4deOHbId MaTepuall, CHOCOOCTBYIOILIMIA
(GOpMHpPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS, TaK M 4Yepe3 CIeHUPHUKY Y4eOHOW AeATENbHOCTH, TpeOyromell caMOCTOATEIbHOCTH, aKKypaTHOCTH,
MIPOJOIKUTEILHON KOHIIEHTPAllU BHUMAHUS M OTBETCTBEHHOCTH 3a MOJyYEHHBIH pe3yibTar.

B ocHOBe MeToMKM 00y4eHus anredpe U HadajaM MaTeMaTHYeCKOTO aHAIM3a JISKUT JIEITETbHOCTHBIN MPHHIIAT 00y4IeHUSI.

CrpykTypa Kypca «Anredpa M Hayaja MaTeMaTHYECKOTO aHaJIM3a» BKIIOYACT CIEIYIOIIME COAEp)KaTelIbHO-METOAuYecKue JuHuM: «Hucna u
BEIUUCIIEHUS Y, «DyHKIMHN 1 rpadukm», «YpaBHEHUsI U HepaBeHCTBay», «Havyana MaTemaTudeckoro aHaimsay, «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIep>KaTeIbHO-METOJUUECKUE JIMHUU U3Y4YaroTCsl Ha MPOTSHKEHUU JBYX JIeT OOyueHHs B CTaplled ILIKOJIe, €CTECTBEHHO JOMONHSS JpYr Jpyra u
MOCTETICHHO HACHIIAsiCh HOBBIMH TeMaMH M pa3aenamu. J[aHHBIH Kypc SBISIETCS MHTETPATHBHBIM, IMOCKOJBKY OOBEIMHSET B cede conaepikaHue
HECKOJIbKUX MaTeMaTHUeCKUX AMCLUUIUIMH: anredpa, TPMrOHOMETPHsI, MaTeMaTUYeCKH aHalu3, TeOpUsl MHOKECTB U Jip. [To Mepe Toro kak yuamuecs
OBJIAJIEBAIOT BCE Oosiee MIMPOKHUM MaTEMAaTHYECKHM arlapaTtoM, y HHX MOCIEIOBATEeIbHO (OPMHUPYETCS W COBEPIIECHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKyI0 MOJIeNIb PEalbHON CUTyallMH, NPUMEHSTh 3HAHMs, TOJTy4YeHHbIE B Kypce «AureOpa M Hadajga MaTeMaTHYECKOTO aHAM3ay, IS
peIIeHHs CAMOCTOSATENBHO C(HOPMYITUPOBAHHON MaTEMAaTHIECKOH 3a/1a4H, a 3aTeM HHTEPIPETHPOBATH TIOTYIEHHBIN pe3ylbTarT.

ConepxatenbHo-MeToAnYecKas JTUHUSA «Hucna U BBIYUCIEHUS» 3aBepiiaeT (GOpMHPOBAHUE HABBIKOB MCIOJIb30BAHUS JIEHCTBUTENBHBIX YHUCED,
KOTOpo€ ObLJIO HauaTO B OCHOBHOM IIKoje. B crapuiel mkosie ocoboe BHUMaHUE ynenseTcss (OpMUPOBAHMIO MPOYHBIX BBIYMCIUTENbHBIX HABBIKOB,
BKJIIOYAIOIIUX B c€0sl UCIOJIb30BAHUE PA3JIMYHBIX (POPM 3alHCH IEHCTBUTEIBHOTO YUCIIA, YMEHUE PALIMOHAIBHO BBIIOJIHATH JEHCTBHS C HUMH, JIE€1aTh
MIPUKH]IKY, OIICHUBATh pe3yabTar. OOydaronmecs moayvdaroT HaBBIKH MPUOIMKEHHBIX BEIYUCICHHUH, BBITOJIHEHHS IEHCTBUI C YUCIIaMH, 3alTMCAaHHBIMH B
CTaHJapTHOM (OopMe, UCIIOJIb30BAaHHS MATEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKEHUH.



JIuHus «YpaBHEHUS U HEPABEHCTBA» pealln3yeTcs Ha MPOTSKEHUU BCero 00yueHHsl B CTaplIel IIKoJje, HOCKOJIBKY B KaKJJOM pa3Jiesie IporpaMMbl
npeaAyCMOTpCHO pPCIICHUC COOTBCTCTBYIOIUX 3aJady. OGy‘-IaIOH_II/IeCSI OBJIAACBAOT pPA3JIMYHBIMU MCTOAAMU PCHICHUSA MCIIbIX, PpalMOHAJIbHBIX,
UppalMOHANIbHBIX, MOKa3aTEeNIbHBIX, JOrapu(pMHUUECKHMX M TPUTOHOMETPUYECKUX YpPAaBHEHMH, HEPABEHCTB M MX cucTeM. llomydeHHble yMEHMs
HCIIOJIB3YIOTCA TIPpHU HUCCICAOBAHHUU q)YHKI_[I/Iﬁ C IIOMOIIBIO HpOH3BOI[HOfI, PCIICHHMU NPUKIAJAHBIX 3aJad M 3aJa4 Ha HaAXOXJICHUC HAHuOOJIBIINX U
HaUMEHbUIMX 3HadeHWN (yHkuuu. JlaHHas copepkaTesbHas JMHUSA BKJIIOYAeT B ceds Takke (OPMHPOBAHHWE YMEHUH BBINOIHATH PacuyéThl IO
dopmynaM, mpeoOpazoBaHMs LENbIX, PAIMOHAIBHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUH, a TAK)KE BBIPAKECHUH, COIEpKAIINX
cTerneHu M yorapudmel. biarogaps uzyuenuro anreOpandeckoro mMarepuaia IpOMCXOIUT JalbHEHIIee pa3BUTHE aIrOPUTMUUYECKOIO U aOCTPAKTHOTO
MBILUICHUS YJaluxcsi, (OpMUPYIOTCSI HaBBIKU JEAYKTUBHBIX PACCYKICHH, pabOThl C CUMBOJIBHBIMU (hOpMaMH, IPEACTABICHUSI 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB. Anredpa npeziaraeT 3ppeKTUBHbIE MHCTPYMEHTHI I PELIEHUs IPAKTUYECKUX UECTECTBEHHO-HAYYHbIX
3a/1a4, HarJsIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKHU.

ConepxatenbHo-MeToandeckas TMHUA «DyHKIMM U rpaduKn» TECHO NEepPeIuIeTaeTCsl ¢ APYTUMH JIMHUAMU Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE
3a7a€T MOCIeI0BATEILHOCTh U3YUSHHS MaTepuaia. VM3ydeHne CTerneHHOU, MoKa3aTeabHOH, JIorapu(MUIeCKOl U TPUTOHOMETPUIECKUX (DYHKIHA, X
CBOWCTB M TpadUKOB, MCIOJIb30BaHHE (YHKLUUN [UId PELIeHUs 3a4ad U3 JAPYrMX Y4eOHBIX MPEIMETOB M PEalbHOH H3HM TECHO CBA3aHO KaK C
MaTeMaTHYECKUM AaHaJIM30M, TaK U C pEIICHHEM YpaBHEHHWH W HepaBeHCTB. llpum 3Tom Oojblnoe BHUMaHHE yaenseTcss (pOpPMHUPOBAHUIO YMEHHS
BbIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEXJy Pa3IMYHbIMU BEIMYMHAMH, MCCIEI0BATh MOJIyuYeHHbIE (YHKIMH, CTPOUTh UX Ipaduku. MaTtepuan 3Toi
COJIEpKaTEeJIbHOM JIMHUY HalleJIeH Ha pa3BUTHE YMEHUN M HAaBBIKOB, [TO3BOJISIIOIINX BBIPAKaTh 3aBUCUMOCTH MEXJly BEIMYMHAMHU B Pa3IMYHON QopMme:
aHAJIMTUYECKOH, rpaduueckoil U ciaoBecHOH. Ero usydenue cnocoOCTBYeT Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHHS, CIIOCOOHOCTH K 00OOILEHUIO U
KOHKPETH3aLlMH1, UCII0JIb30BAHUIO aHAJIOTHUH.

CopepxarenpHas nauHus «Hauana mareMaTHdeckoro aHajn3a» IO3BOJISIET CYHIECTBEHHO pPacCIIUPUTh KPYr KaKk MaTEMaTHYECKHUX, TaKk U
MPUKIIAJHBIX 33/1a4, JOCTYITHBIX OOYYaroIIMMCs, y KOTOPBIX MOSBISETCS BO3MOXXHOCTh MCCIIEOBATh U CTPOUTH rpaduku (YHKIUH, ONpenensaTh HX
HauOoNbIINEe U HAaWMEHbIIUE 3HAYCHMs, BBIUUCIATH IUIomanu ¢GUryp M OO0bEMBI Tell, HaXOJUTh CKOPOCTH M YCKOpPEHHs IpoleccoB. JlaHHas
coACpIKaTCiibHas JIMHUA OTKPBIBACT HOBBLIC BO3MOXKHOCTU ITOCTPOCHHA MATEMATUYCCKUX MO)IGJ'IGI\/JI PCATBbHBIX CHTyaHHfI, HaxXOXJACHUA HAWITY4YlICTrO
peleHusl B MPHUKIAJHBIX, B TOM YHCIE COIHAIbHO-I)KOHOMMYECKHUX, 3aJadyaX. 3HAaKOMCTBO C OCHOBAaMH MaTeMaTHYECKOro aHajiu3a CII0COOCTBYET
pPa3BUTHIO a0OCTPAKTHOTO, (POPMATBLHO-IOTUYECKOTO W KPEaTHUBHOI'O MBILIUIEHHS, (OPMUPOBAHMIO YMEHHMI pacrno3HaBaTh IpPOSBIEHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U McKyccTBe. OOyyarolmuecs: y3HalOT O BBIAAIOIIUXCSA pe3yJbTaTax, MOJYYEHHBIX B XO/I€ Pa3BUTHs MaTeMaTHKH Kak
HAayKH, U UX aBTOpax.

CopepxarenpHo-MeTOANYECKass JMHUA «MHOXKeECTBa M JIOTMKa» B OCHOBHOM IIOCBSILEHA DJJIEMEHTaM TEOPHUM MHOXKECTB. TeopeTuko-
MHOXCCTBCHHBIC NIPCACTABIICHUS IPOHU3BIBAIOT BECh KYPC ITKOJTBHOM MaTeMaTHKH U npeajararoT HauoOoJee YHHBepcaHBHBIﬁ SI3BIK, 06’BCJII/IH$IIOHII/II71 BCEC
paszensl MAaTEMATUKU U €€ MPUIIOKEHUHN, OHU CBA3BIBAIOT Pa3HbIE MATEMAaTUYECKUE NUCLUILIINHBL B €IuHOE Lenoe. [103ToMy BakHO 1aTh BO3MOXKHOCTD
IOKOJIbHUKY TIOHUMATh T@OpeTI/IKO-MHO)KeCTBeHHI)II\/II SI3BIK COBpeMeHHOﬁ MaTEMAaTUKHN U UCIIOJIB30BATH €TI0 AJIA BBIPAXKCHHUA CBOUX MEICIIEH.

B kypce «Anrebpa u Hadana MaTreMaTHYECKOI0 aHAIN3a» MPUCYTCTBYIOT TaK)KE€ OCHOBBI MaTeMaTHUYECKOTO0 MOJAEITUPOBAHUS, KOTOPbIE MPU3BaHbI
c(hOopMHUPOBATh HABBIKK MMOCTPOCHHS MOJIEICH pealbHBIX CUTYaIlWi, UCCIEIOBAHMS dTUX MOJIEICH ¢ TOMOIIBIO anmapara aireOpsl 1 MaTeMaTHIeCK Oro
aHaJIM3a U MHTEPIPETALUHU [I0JIyYEHHBIX PE3yJIbTaTOB. Takue 3aJaHus BIUICTCHBI B KAKJbIM U3 pa3/eiloB IPOrpaMMBI, IIOCKOJIBKY BECh MaTepUall Kypca
LIMPOKO MCHOJB3YETCs AJI pelleHHs] TPUKIAaIHbIX 3a1ad. [lpu pemenun peanabHbIX MPAKTHUYECKUX 33/ay ydalluecs pa3BUBAIOT HAOII0JaTeNbHOCTD,
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIIOIB30BaTh AaHAJIOTHIO, 0000LIaTh W KOHKPETHU3UPOBaTh IMpobiemy. JlesTenbHOCTh 1O
(OpMHPOBAHNIO HAaBBIKOB PELICHUS MPUKIATHBIX 3a/1ad OPraHU3yeTCsl B MpOILecCe M3yUeHUs! BCeX TeM Kypca «Aniredpa v Hadajga MaTeMaTUYeCKOTO
aHaIn3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM I1VIAHE



B ydeOHOM miaHe Ha W3ydeHue Kypca anredpsl ¥ Hadal MaTeMaTHYeCKOro aHaIn3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 4yaca B Heaemo B 10 kmacce u 3
gaca B Hezienmto B 11 kiacce, Bcero 3a Ba roga o0y4denus — 170 gacos.
COLEPKAHUE YYEBHOI'O KYPCA
10 KIIACC
Yuciia 1 BbIYMCTICHUS
Panmonansubie yncina. OOBIKHOBEHHBIE M JIECATUYHBIE IPOOH, TPOICHTHI, OECKOHEYHBIE MepUOInIecKue Apoou. ApudmeTnueckue orneparuu ¢
paloHaJIbHBIMU YHCIAMH, MPeoOpa3oBaHUsA YHCIOBBIX BbIpakeHUH. [IpumeHeHune apobeil W MPOIEHTOB A pPELICHUS NPUKIAJAHBIX 3a1ad U3

Pa3IMYHBIX OTPACIIEN 3HAHUW U PEaJbHOW KU3HU.

JleiicTBuTenbHbIC YKcia. PalirioHanbHble M UppallMOHAIBHBIE YUCa. ApU(METHUECKHE ONepalii ¢ JeHCTBUTENIbHBIMY YynciaMu. [Ipubmkénneie

BBIUHCIIEHUS], IPaBUIJIa OKPYIJICHNUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BIUYMCICHUH.

Crenenp ¢ nenbiM mnokaszareneMm. CranpgaptHas ¢dopMa 3amucH JIeHCTBUTENBbHOrO uucia. lMcnonp3oBanue mnoaxonsuiet Gopmbl 3amucu

NEHUCTBUTENBHBIX YUCEN JUISl PEIICHUs IPAKTUYECKUX 3a]a4 U IPEJICTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JlelicTBus ¢ apuMEeTUYECKUMU KOPHIMU HAaTypaJIbHON CTETICHHU.
CuHyC, KOCUHYC U TaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIIOBOTO apryMeHTa.
YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE IPe0Opa30BaHUsL.

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETpPHUECKHE (DOPMYIIBIL.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MEeTO1 HHTEPBAJIOB.

Pemenue nenpix 1 [poOHO-PAIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPAaBHEHU.

[IpumeHeHne ypaBHEHUH U HEPABEHCTB K PELLICHUI0 MaTEMATUYECKUX 3a/1a4 U 3ajlad U3 pa3IMuHbIX o0acTell HayKH U pealbHOM JKU3HU.
DYyHKUMH U TPaPUKU

OyHkuMs, crnocoOs! 3aganus pyHkuuu. I'paduk pynkuuu. Bzanmuo o6patHbie pyHKINN.

OO6nacth ornpeeneHuss 1 MHOXecTBO 3HaueHui pyHkimu. Hynn ¢pynkuuun. [IpomexyTku 3HaKonocTostHeTBa. YETHBIE M HEUETHBIE (PYHKITUH.
CrenenHast GyHKIIMS C HATypaJIbHBIM M LI€TbIM NToKa3areneM. E€ cBolicTBa u rpaduk. CoiicTBa U rpa@uK KOpHS N-0M CTENEHH.
Tpuronomerpudeckas OKpy>KHOCTb, OIpeAEICHUE TPUTOHOMETPUYECKUX (PYHKIUI YMCIOBOrO apryMeHTa.

Hayana maTreMaTH4ecKoro aHajmsa

[TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUs TIOCIE0BaTeNIbHOCTEH. MOHOTOHHBIE MTOCIIEA0BATEILHOCTH.

Apudmernueckas U reomeTpuyeckas nporpeccuu. beckoHedHo yObIBaromiasi reoMmerpuueckas nporpeccus. Cymma OeckoHEYHO yObIBaroIen
reOMEeTPUUYECKOM porpeccuu. Popmyra CI0KHBIX IPOLEHTOB. Vcronb30BaHuEe MPOrpeccUy sl PELIEHHS pealbHbIX 3a/1a4 IPUKIIAAHOTIO XapaKTepa.

MHoxkecTBa M JTIOTHKA

MHosecTBO, onepanuu Haja MHoxkecTBamu. Jluarpammsl JDitiepa—BeHnHa. [IpuMeHeHne TEOpETUKO-MHOKECTBEHHOT'O ammapara AJs ONUCAaHUS
peaJIbHBIX MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10Ka3aTEILCTBO.

11 KJIACC
Yucia v BbIYUCTICHUA
Harypanbnsle u niensie uncina. [Ipu3Haky AeIMMOCTH LHENBIX YHCEIT.



CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIECHH.

Jlorapudm uncna. JlecATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BBIpAKEHUN, COACPIKAIINX JIOTAPU(MBI.

IIpeoOpa3oBanue BbIpAXKEHUH, COAECPIKAIIMX CTEIIEHH C PAllMOHAIBHBIM [IOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS M HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrembl TMHEHHBIX YpaBHEHUH. Penienne npukiaHbIX 3a7a4 ¢ IOMOIIbI CUCTEMBI IMHEWHBIX YPaBHEHUM.

CucreMsbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.
IIpuMeHeHMEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKHX 3a/1a4 U 3aja4d U3 pa3IMyHbIX 00JacTell HayKu U peaabHOM JKU3HU.

DyHKkUUH U rpaguKu

Oynkius. Ilepuoguueckue ¢ynkunu. IIpomMexyTkn MOHOTOHHOCTH (YHKIMU. MakcuMymbl W MUHMMYyMbl ¢GyHkiuu. Haubosbiiee u
HauMEHbIIee 3HaYeHUE PYHKIIUU Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKLIUH, UX CBOICTBA U rpaUKH.

[TokazarenbHast u orapudmMudeckas GyHKIMH, UX CBOWCTBA U TPaPHKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 pellieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonp3oBanne rpadukoB (YHKIUN U WCCIEIOBAHUS MPOIECCOB M 3aBUCHUMOCTEH, KOTOpBIE BO3HUKAIOT NPH PEHICHWH 3a7ad U3 JIPYTUX
y4eOHBIX IPEAMETOB U PEATBbHOM KU3HHU.

Hayana MmaTteMaTH4eCKOro aHajm3a

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB J1JIs pEIlIEH!Us] HEPABEHCTB.

[IpousBonnas ¢pynkuu. ['eomerpuueckuii U GU3NYECKUN CMBICI IPOU3BOIHOM.

[Tpou3zBosHbIE eMeHTapHbIX (GyHKIUNA. DOpMysIbl HAXOXKACHUS POU3BOAHON CYMMBI, TPOU3BECHHS U YACTHOTO (PYHKIIUI.

[IpumeHneHne npou3BOIHON K HCCIEI0BAaHUIO (PYHKIIMH Ha MOHOTOHHOCTh U SKCTpeMyMbl. HaxoxaeHrne HauOobIero 1 HaMMEHbIIEro 3HaYeHUs
(GyHKIMU Ha OTpE3Ke.

[IpumeHneHne TpOM3BOJHON AJI1 HAXOXK/IEHUS HAWIY4YLIEro pelieHus B MPUKIAIHBIX 3a7adax, 1 ONpeAeNeHUus] CKOPOCTH Ipolecca, 3aJaHHOTO
bopmyoit unu rpaduxom.

[lepBoobOpaznas. TabaunanepBooOpa3HbIX.

WuTterpai, ero reoMmeTpudeckuii U pusnueckuil cMpici. Beraucnenue narerpana no gpopmyne Hetotona—Jleiibnuna.

INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yueOHOrO mpeamera «MaremaThka» J0JDKHO oOecreuuBaTh JTOCTHKEHHE Ha YPOBHE CpeJHEro oOmiero oOpa3oBaHHUs CIETYIOLINX

JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbBIX PE3YIbTaTOB:
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yueOHoro npeamera «MaTemaTukay XxapakTepU3yroTCs:

I'paxnaHckoe BocIUTaHUE:

c(OPMHUPOBAHHOCTHIO I'PaXkKIaHCKON MO3UIIUN 00yUYaIOUIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUHCKOI0 00IECTBA, MPECTaBIEHUEM
0 MaTeMaTHMYeCKHUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpPOIENyp TIpa)IaHCKOro oOIecTBa (BbIOOPHI, ONMPOCHI U IIp.),
YMEHHEM B3aUMOJIEHCTBOBATh C COLIMAILHBIMU HHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKUIHSAMU U HA3HAUECHHUEM.



[TarproTryeckoe BocIUTaHUE:

c(OPMHPOBAHHOCTHIO POCCUICKON I'pakTaHCKOW WICHTUYHOCTH, YBaKEHHS K MPOIIOMY M HACTOSILIEMY POCCUICKONW MaTeMaTHUKH, IEHHOCTHBIM
OTHOIIEHUEM K JIOCTH)KEHHUSM POCCHUICKHX MAaTEMaTUKOB U POCCUMCKOM MAaTeMAaTUYECKOW ILIKOJBI, K HCIIOJIB30BAHUIO OTUX IOCTHKEHUH B APYTHUX
HAyKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUSA:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoa; CPOPMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO MTOBEJCHHS, CBA3aHHOTO C
[IPAKTUYECKUM IIPUMEHEHHUEM JTOCTHKEHUN HAYKU U JeSATEIbHOCThIO YUEHOI0; OCO3HAHUEM JIMYHOIO BKJIaJla B IOCTPOEHUE YCTONUMBOIO OyAyILEro.

DcTeTHuecKoe BOCIIUTAHUE:!

JCTETUYECKUM OTHOIIEHHEM K MHpY, BKIIIOYas ICTETUKY MaTeMaTHYECKUX 3aKOHOMEpHOCTEeH, OOBEKTOB, 3ajad, PELICHHH, pacCyXICHM;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3jIu4HbIX BUJIOB UCKYCCTBA.

Du3ndyecKkoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIOYMEHHUSI MPUMEHATh MaTEMAaTUYECKUE 3HAHHWS B WHTEpPECAax 3/J0pOBOrO M 0e30macHOro olpas3a KM3HH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 30pOBBIO (340pOBOE MUTAHHE, COAJAHCHPOBAHHBIA PEXUM 3aHATUH M OTIbIXa, peryispHas (u3nyeckas aKkTUBHOCTD);
(U3NIECKOTO COBEPIICHCTBOBAHUS, TP 3aHIATUSAX CIOPTHBHO-03/I0POBUTEIBHON JIESITEIBHOCTBIO.

Tpynosoe Bocniutanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHUEM LIECHHOCTH TPYA0JII00US; HHTEPECOM K PA3IMYHBIM cepaM NpoPecCUOHANBHON EATEIbHOCTH, CBA3aHHbBIM C
MaTeMaTUKOW M e€ NPUIOKEHUSMH, YMEHHEM COBEpIIaThb OCO3HAHHBIM BbIOOp Oynyuield mpodeccuu M peaar3oBbIBATb COOCTBEHHBIE JKU3HEHHBIC
IUTaHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHMIO M CaMOOOpa30BaHWIO Ha TPOTSHKEHHHM BCEH JKM3HU; TOTOBHOCTBIO K
AKTUBHOMY y4YacCTHIO B PELICHUH NMPAKTUYECKUX 3a]1a4 MATEMAaTUYECKON HAIIPABIEHHOCTH.

DKOJIOrM4eCcKOe BOCIIUTAHUE:!

C(OPMHPOBAHHOCTHIO HKOJOTHUECKOM KYJIbTYphbl, HOHUMAHUEM BIMSHUS COLMATbHO-3KOHOMHYECKUX IPOILECCOB Ha COCTOSIHME MPUPOIHON U
COLIMAJIbHOW CpeJbl, OCO3HAHUEM IJIOOATBHOTO XapaKTepa SKOJOTMYECKHX MpoOJjieM; OpHEeHTalued Ha NMPUMEHEHHE MaTeMAaTUYeCKUX 3HAHUW s
peleHus 3a/1a4 B 00JIaCTH OKPYKAOLIEH cpe/ibl, TNIAHUPOBAHUS OCTYIKOB M OLIEHKHU UX BO3MOKHBIX MTOCIIEICTBUI I OKpY>KaloIIel Cpebl.

[lenHOCTH HAyYHOTO MMO3HAHUSA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHOHN NMPaKTHKH, TOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4eJIOBEUECKOMN AESITeIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYUMOCTH JUIsSl pa3BUTHS IUBUIIM3AL[MH; OBJIAJCHUEM S3bIKOM
MaTEMaTUKd M MaTeMAaTHYECKOM KyJIbTypOW KaK CpPEICTBOM II03HAHHWS MHpPA; TOTOBHOCTBIO OCYLIECTBIISATH IPOEKTHYIO M HCCIEI0BATENIBCKYIO
NesITeIbHOCTh MHUBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI
MeranpeameTHbIe Pe3yIbTaThl OCBOCHHS MPOTPaMMBbI ydeOHOro mpeamera «MaTeMaThkay XapaKTEpH3YIOTCS OBJIAICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU OeliCIBUSIMU, YHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OlCMBUAMU, VHUBEPCANbHLIMU Pe2YIAMUSHbIMU OeUCMEUIMU.
1) Vuueepcanvuvie nosnasamenvhvle oeticmeus, odecneuusarom Gopmuposanue O6A306blX KOSHUMUBHBIX NPOYECCO8 00yUaoumuxcs (0ceoeHue
Memo008 NO3HAHUSL OKPYAHCAIOWe20 MUPA,; NPUMEeHeHUe JI02UYeCKUX, UCCIe008amelbCKUX onepayuil, ymeHui pabomams ¢ uHgopmayueti).
Bba3oBriemornueckmueieiicTBUS:



BBISIBJIATh M XapaKTE€PU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTEMaTHYECKUX OOBEKTOB, IOHATUI, OTHOLIEHUH MEXIy IOHATHIMY;
(bopMyIHMpOBaThH ONpeAeTIeHNs MOHATUI; YCTaHABINBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMH, OCHOBAHUS 17151 0000IIEHUS U CPaBHEHUS,
KpUTEPHUU IIPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIMPOBATH W MPeoOpa3OBHIBATh CYXICHHS: YTBEPAUTEIbHBIC M OTPHILATENIbHBIC, €AMHUYHBIC, YacTHBIE U OOLIHE;
YCIIOBHBIE;

BBISIBJIATh MAaTEMAaTHUECKNE 3aKOHOMEPHOCTH, B3aUMOCBSA3H M POTUBOpPEUHUs B (paKTax, JaHHBIX, HAOIIOJACHUAX U YTBEPKACHUAX; NIpeiiaraTh
KPUTEPHH Ul BBIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUECHNUN, YMO3aKIIOUCHHUH 110 aHAJIOTUH;
IIPOBOJAUTH CAMOCTOSITEJIBHO JI0KA3aTEIbCTBA MAaTEMaTHUUYECKUX YTBEP)KIEHUH (IIpsMbIE U OT MPOTHUBHOIO), BBICTPAaWBATh apTyMEHTALMIO,
MPUBOAUTH PUMEPHI U KOHTPIIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI,

BbIOMpPATh croco0 peuieHus yu4eOHOH 3aaauu (CpaBHHMBATh HECKOJBKO BAPHAHTOB pEIIECHUs, BbIOMpaTh HauOojee MOAXOASIIUN ¢ yd4éToM
CaMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

bazoBrienccienoBaTeIbCKUCACHCTBUS

WCIIOJIb30BaTh BOIPOCHI KakK HMCCIEAOBATENbCKUN HWHCTPYMEHT TIO3HAHUSA, (OPMYIUPOBATH BOMPOCHL, (PUKCUPYIOUINE MPOTHBOpPEUHE,
po0JIeMy, YCTaHABJIMBATh HCKOMOE U JJAaHHOE, JOPMUPOBATH THIIOTE3Y, apPTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHCE,

MIPOBOAUTH CaMOCTOSITENIbHO CINIAHUPOBAHHBIM SKCIIEPUMEHT, MCCIEAOBAHUE MO YCTAaHOBJICHHUIO OCOOEHHOCTEH MAaTeMaTU4YeCKOro OOBEKTa,
SIBJIGHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMHU, SIBICHUSIMU, MPOILIECCAMU;

CaMOCTOSITENILHO (hOPMYJIUPOBaTh OOOOIMIEHUS W BBIBOABI IO pPE3yJIbTaTaM IPOBEAEHHOTO HAOIOJCHUS, WCCICIOBAaHUsS, OICHUBATH
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJbTAaTOB, BEIBOJOB U 00OOIICHUH;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIBUTATh MPEANOIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pab6ora ¢ unpopmanueii:

BBISBJIATH 1epULINTH HH)OPMALIUU, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA HAa BOIIPOC U JIJISl pELICHUS 33/1a4U;

BbIOMpaTh MH(POPMAIMIO U3 HCTOYHUKOB pAa3jIMYHBIX THUIIOB, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATb U HHTEPHPETUPOBATH HHGOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

CTPYKTYpUPOBaTh UH(OpPMAIIHIO, TPEICTABIATE €€ B Pa3IMUHBIX (POpPMax, WILTIOCTPUPOBATH rpauuecKu;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhole KOMMYyHUKamugHwle 0eticmeust, 00ecneuusarom chopmuposanHoCcns COYUAIbHbIX HABLIKOE 00YHAIOUUXC.
OO0menue:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKIEHHUS B COOTBETCTBUU C YCIIOBUSIMU M LEISIMH OOIIEHUS; SICHO, TOYHO, IPAMOTHO BBIpaXXaTh CBOIO
TOUYKY 3p€HUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O X0y PelIeHus 3aaul, KOMMEHTHPOBATh MOJIYYEHHbIN pe3yibTar;

B X07ie 00CY>K€HUs 3a7]aBaTh BOMPOCHI IO CYLIECTBY 00CYXk/1aeMO TeMbI, TPOOJIeMbl, peliaeMoi 3a7aui, BHICKa3bIBaTh UJI€U, HAlleJIEHHbIE Ha
MOUCK PEIIEHUS; COMOCTABIATH CBOU CYXJIECHUS C CYXJACHUSMH JAPYIHMX YYaCTHUKOB JUAJIora, OOHAPYKHUBATh pa3iIMyue M CXOJCTBO MO3UIIHIL;
B KOPPEKTHOM (opMe GOopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAXKEHUS;

NPEJCTABIATh PE3yIbTaThl PELICHUs 3a/1a4M, SKCIIEPUMEHTa, UCCIEI0BaHMs, MPOEKTa; CAMOCTOSTEIbHO BHIOMpATh (hOpMAT BBICTYIJICHUS C
y4€TOM 3a/1a4 Mpe3eHTAUN U 0COOEHHOCTEH ay TUTOPUH.

CoTpyaHHUYECTBO:



® TIOHMMaTh M WCIOJNB30BaTh IMPEUMYIIECTBA KOMAHIAHOH W WHAMBHIYATbHOH pPa0OTHI MPH pPEUICHWH YYEOHBIX 3a/a4, NPUHUMATH IIEJb
COBMECTHOH JesITeNbHOCTH, IJIAHHUPOBATH OPTaHMU3AIMIO COBMECTHON palOTHI, paclpenensTh BHILI padOT, JOTOBApUBATHCS, OOCYXKIATh
MpOoIIeCcC U pe3yabTaT padoThl; 00001IaTh MHEHUST HECKOJIBKUX JIFOICH;

® yYacTBOBATh B TPYIIOBLIX PopmMax paboThl (00CYkKICHUS, OOMEH MHEHH, «MO3TOBBIE IITYPMbBI» U WHBIC); BBIIIOJHATH CBOIO YaCTh PaOOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBUS C APYTMMHU WICHAMU KOMAaHJbI; OICHUBATH KAa4eCTBO CBOETO BKJIAJa B OOIIMH MPOIYKT IO KPUTEPHUSIM,
cOpMyYITUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

3) Yuueepcanvuvie pecynsamugnsie deiicmeus, 0becneuusaiom QopmuposaHue cCMblc08blX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanusi:

COCTABJIATH IUJIAH, aJITOPUTM PELICHHS 33/Ja4H, BBIOMpPATh CHOCOO pemIeHUs ¢ y4E€TOM MMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,

apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpOJIb:

® BJaJCTh HAaBBIKAMH I103HABATEIBHON pEIIEKCHH KaK OCO3HAHHSI COBEPIIAEMBIX JCHCTBHIA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CITIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca U pe3ysibTaTa PEIICHUs] MaTEMaTUICCKON 3a/1a4H;

® [PEABHJACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH INPU PEIICHUU 33a4d, BHOCHUTH KOPPEKTUBHI B JCATECILHOCTh HA OCHOBE HOBBIX
00CTOSITEITLCTB, TAHHBIX, HAWICHHBIX ONTHMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHUE PE3YJIbTATa LIEIH U YCIOBUSAM, OOBSCHATH MPUUUHBI JOCTHIKEHUS UM HEAOCTHIKEHHS PE3yJIbTaTOB JIESATEILHOCTH,
HaXOJIUTh OIIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIBTATbBI

OcBoenne yuebHOro Kypca «Anredpa U Hayajla MaTeMaTHYECKOrO aHAJIM3a» Ha YPOBHE CPEIHEro o0Iero oopazoBaHMs JOKHO 00ecreuynBaTh

JOCTUKEHHE CIENYIOIINX MPEeIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB!
10 KJTACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh NOHATUSAMU: PallMOHATILHOE U JIEMCTBUTENIBHOE YHUCII0, OOBIKHOBEHHAS U JIeCATUYHAS P00k, POLIEHTHI.

BoinonHATe apudmeTnyeckue onepanmuu ¢ palioHaIbHBIMU U J€HCTBUTEIbHBIMU YHCIAMHU.

BbInonHATe npubamkEHHBIE BBIYMCICHUS, UCTIONB3Ys IPaBHiIa OKPYTJICHUS, JIeNlaTh MIPUKHUIKY U OLIEHKY pe3yJbTaTa BEIYMCICHHH.

OnepupoBaTh HOHATUSMU: CTENIEHB C LIEIBIM MOKa3aTeaeM; cTaHaapTHas (GopMa 3alucH AeHCTBUTENBHOIO YUCIIA, KOPEHb HATYPAJIbHOM CTENEHH;
HCIOJIb30BATh MOAXOAILYI0 (OPMY 3aIHCH ACHCTBUTEIbHBIX YHCEN IS PELICHUs MPAKTUYECKUX 3a/1a4 U MPEICTaBICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CHUHYC, KOCMHYC M TAHTE€HC IPOU3BOJBHOIO YIJIA; MCIOJB30BaTh 3alUCh IMPOU3BOJBHOIO YIjla 4epe3 oOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIIHH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh NOHATHUAMHU: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO; IIE€JIO€, pALMOHAIBHOE, WPPALMOHAIBHOE YpPAaBHEHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHUE;

BrinonuaTe npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUH U pelaTh TPUTOHOMETPUYECKHUE YPABHEHUSI.

BoinonHATe npeoOpa3oBaHUs LENbIX, PAllMOHATIBHBIX UM HWPPALMOHAIBHBIX BBIPAXKEHUN M peliaTb OCHOBHBIE THIBI LIEJbIX, PAllMOHAIBHBIX U
UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JJIs PELLICHUsI MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3 PAa3IMYHbIX 00JIacTell HAYKU U peaabHOU KU3HU.



MogenupoBaTh pealbHbIE CUTyallud Ha S3bIKE alreOpbl, COCTaBIATh BBIPAXKEHUS, YPAaBHEHMsI, HEPABEHCTBA O YCJIOBHUIO 33[a4H, UCCIIEI0BaTh
MIOCTPOSHHBIE MOJIENIH C MCIIOJIb30BAaHUEM arrapara ajareopsbl.

DOYyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMU: (YHKIUS, CIIOCOOBI 3a/1aHUsl (PYHKLIMHU, 00JaCTh ONPENEICHUs 1 MHOKECTBO 3HA4eHUH (yHKUWH, rpaduk GyHKINH,
B3aUMHO OOpaTHBIC (PYHKITHH.

OmnepupoBaTh MOHATUSAMH: YETHOCTD U HEUYETHOCTD (DYHKIIMU, HYJIU (QYHKINHU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonw3oBath rpaduku GyHKIUN A1 pEIICHUS] YPAaBHCHHM.

Ctpoutb 1 unTaTh rpaduKu JIMHEHHON (QyHKIMH, KBaApaTHUYHON (YHKIINHU, CTEICHHON (PYHKIMH C IIETIBIM MIOKa3aTeNIeM.

Hcnonb3oBare rpadguku (QyHKUUN U1 MCCIEIOBaHUS MPOLIECCOB M 3aBUCUMOCTEM IpU pEIIeHMM 33hay U3 JAPYIHX YYeOHBIX NPEIMETOB U
peanbHOM JKU3HU; BRIpaXKaTh (POpPMyJIaMH 3aBUCUMOCTH MEXY BEJIMYHMHAMHU.

Hayana maTeMaTH4ecKoro aHajan3a

OnepupoBarh NOHATHAMHU: I10CJIEI0BATENBHOCTD, apUPMETUUECKAs: U TEOMETPUYECKAs IIPOIPECCUU.

OmnepupoBaTh MOHATUSAMHM: OECKOHEYHO YOBbIBarollas TeoMeTpuYecKas Iporpeccus, cymMma OECKOHEYHO YOBIBAIOLIEH I'€OMETpHUYECKOM
IIPOrPECCUH.

3ajaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnosb30BaTh CBOMCTBA NMOCIEA0BATENBHOCTEN U MPOTPECCUI ISl PELIEHUS PEalbHBIX 3a7a4 MPUKIAJHOIO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBath NOHATHSAMH: MHOXKECTBO, Oll€pallMi HaJl MHOKECTBAMH.

Mcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJis ONUMCaHUs pealbHbIX IMPOLIECCOB U SIBICHUHN, NIPH PEIICHUM 3ajjad U3 APYIUX Y4eOHBIX
IIPEIMETOB.

OnepupoBarh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KIIACC

Yucsia 1 BLIYUCICHUA

OnepupoBaTh NOHATHUAMU: HATypaJbHOE, LI€JI0€ YUCIIO; MCIOJIb30BaTh MPHU3HAKU JIEIMMOCTH LENbIX YMCEN, PAa3JIOKEHHE YUClIa Ha IPOCThIE
MHOKHTENH JUIsl pELICHUs 3a1a4.

OnepupoBarh MOHATHEM: CTENIEHb C PALlMOHATILHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUSAMHU: JIOTapu(pM YUCIIA, TECITUYHBIE U HATYpaJIbHbIE JOrapu(pMBbl.

YpaBHeHus U HepaBeHCTBa

[TpumMeHsTH CBOICTBA CTENEHU sl MpeoOpa3oBaHus BBIPAXKEHUH; ONepUpOBaTh MOHATHAMM: TIOKAa3aTeIbHOE YpaBHEHNE U HEPABEHCTBO; PEIlaTh
OCHOBHBI€ TUIIBI T0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHus BRIPAKEHHUM, COAEPKALINX JOrapru(Mbl; ONEpUpOBaTh MOHATHIMU: JOTapu(PMHUUECKOe ypaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPAaBHEHUH U HEPABEHCTB.

HaxoauTs perienns npocTeNINX TPUTOHOMETPUYECKMX HEPABEHCTB.

OnepupoBaTh MOHATHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHMM M €€ pelleHHe; HUCIOJb30BaTh CHCTEMY JIMHEHHBIX YpaBHEHHMM Ui pelleHus
IIPaKTUYECKHX 3ajad.

Haxonuts pemieHust MpoCTEUIINX CUCTEM M COBOKYITHOCTEN PALIMOHAIBHBIX YPABHEHHI Y HEPABEHCTB.

MogenupoBaTh peajbHble CUTYallud Ha S3bIKE alureOpbl, COCTAaBIISATh BBIPAKEHUs, YPAaBHEHMs, HEPAaBEHCTBA M CHCTEMBI IO YCIOBHUIO 3ajayH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENIN C UCIOIb30BAaHUEM alllapaTa ajareopsl.



DOYyHKUMH U TPaPUKH

OmnepupoBaTh NOHATHAMM: MEpUOIMYECKas (YHKLHUS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, TOYKH SKCTpeMyMa (pyHKIUH, HauOoibllee U
HauMeHbIIee 3HaYeHUS PYHKIIMU Ha IPOMEXKYTKE; CIOJIB30BaTh UX VIS UCCIIEOBaHUS (PYHKIIMH, 3aJaHHON rpaduKoM.

OmnepupoBarh MOHATHAMU: TPaUKH MOKA3aTEIBHOM, JOrapu(pMUIECKON U TPUTOHOMETPUUYECKHX (DYHKIIMIA; H300paxaTh UX Ha KOOPAWHATHOM
IJIOCKOCTH M UCIOJIb30BATh JIJISl PEILICHUS] YPABHEHUW U HEPABEHCTB.

N300paxkaTh Ha KOOPIUHATHON TUIOCKOCTH Ipa(UKU JIMHEHHBIX YPAaBHEHHUI U UCTIOIB30BATh MX IS PEIICHUS] CHCTEMBbI IMHEHHBIX YPaBHCHHIA.

Hcnonb3oBath rpaduku pyHKUUN 11 UCCIETOBAHUS MPOLIECCOB M 3aBUCUMOCTEN U3 JPYTUX Y4EOHBIX TUCIHUILINH.

Hayana MmaTeMaTH4eCKOro aHaJM3a

OnepupoBarh NOHATUSAMU: HEMpepbIBHAs QYHKIUS; IPOU3BOIHAS (DYHKIIMHU; UCIIOJIb30BATh T€OMETPUUECKHUM 1 (PU3NYECKUI CMBICIT MPOU3BOIHON
JUIsL pellieHus 3a1a4.

HaxoauTh npou3BoAHbIE 3JIeMEHTAPHBIX (YHKIIHU, BEIYUCIATH MPOU3BOAHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOAHYIO JJISi HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb M OSKCTPEMYMBI, NPUMEHATH PE3YJIbTaThl HCCIEIOBaHUS K
MIOCTPOCHUIO TPaPUKOB.

Hcnons30BaTh MPOM3BOIHYIO AU HAXO0KICHHS HAWJIYYILIErO0 PELICHUs B IPUKIIAIHBIX, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKUX, 3a/1a4ax.

OnepupoBarh NOHATHAMHE: IEPBOOOPa3HAS U UHTETPAIL; IOHUMATh T€OMETPUYECKHUI U (PU3MUECKUN CMBICT UHTErpaJa.

HaxonuTs mepBooOpa3Hble 3JIeMEHTapHBIX (QYHKIWH; BBIYUCIATH HHTErpai o Gpopmyne Herorona—JleiiGHuma.

Pemarp npukiaaHbie 3a1a4u, B TOM YKCIIE COIMATBHO-DKOHOMUYECKOT0 U (PU3UYECKOTO XapaKTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3a.

TEMATHYECKOEIVIAHUPOBAHHUE

10 KJIIACC
N HanmeHoBaHHepa31eJI0B U TeMIPOrPaMMBbI Komriecreouacon DJIEKTPOHHbIE (Hppo-
n/n Bcero Kontponbnbie  IIpakTtudeckne = Bble) 00pasoBaTe/ibHbIE
padoThI padoTsI pecypceel
1 MHoKecTBa pallMOHAIBHBIX M JCHCTBUTEIBHBIX YHCET. 14 1
PanmonansHbIeypaBHEHHS 1 HEPaBEHCTBA
2 Oyukiyn v rpaduku. CTEneHb C HeNbIM MoKa3aTereM 6
3 ApudmeTnyeckuii KOpeHb N—OH CTENCHU. 18 1
HpparroHanbHbIeypaBHEHUS U HEPABEHCTBA
4 DopMyIBITPUTOHOMETPHUH. T pUTOHOMETPUYECKHEYPaBHEHUS 22 1
5 ITocnenoBaTeIbHOCTH U IPOTrPECCUU 5
6 [ToBTOpenue, 0600mEeHNe, CUCTEMAaTH3AITASI3HAHII 3 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
11 KIIACC
Ne HanmenoBaHnuepasaejioB u KosimyecrBouacos DJIeKTpOoHHbIe (Luppo
n/n TeMIIPOTrPaMMbl Bcero Kontpoabubie IlpakTuueckue  Bbi€) 00pazoBaTebHbIe
padoThI padoThI pecypcol




CrereHs ¢ palrOHAJIbHBIM ITOKA3aTCJICM.

1 [TokazaTenpHas GyHKITHS. 12
[Toka3aTenbHBICYpaBHEHUSI M HEPABEHCTBA

2 Jlorapudmuueckas QyHKIUS. 12
Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA

3 Tpuronomerpuiecknue GyHKIIUU U UX 9
rpa¢uku. TpuroHomeTpruuecKueHEPaBEHCTBA

4 [TpousBoanas. [IpumeHeHnETPOU3BOIHOM 24

) WHTerpan u eronpuMeHeHUs 9

6 CucrtemblypaBHEHUM 12

7 HatypanbHble 1 nenpieuncina 6

8 [ToBTOpEHHE, 0606H16HE/I€, 18
CHCTeMaTH3alUsA3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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