MyHununajbHoe 010/1KeTHOe 0011e00pa3oBaTe/ibHOE YUpPeKIeHUE
OpJoBckas cpeaHsia 001eo0pa3oBareabHas mkoJaa Ne 1

PaccmoTpena Ha 3acejaHum IIpunsara YT1BepaxaeHa npuxKasom
IIKOJBHOT0 METOAM4€eCKOI 0 NeJaroru4eCKuM COBeTOM
00beIUHEeHUs yUuTeIei JlupexkTopa HIKoJIbI
MaTeMATHKH U MH(POPMATHKH

JI.®.baOkuHa
IIporoxoa Ne 1 IIporoxoa Ne 23 IIpuxa3s Ne 495
ot 27.08.2025 ot 28.08.2025 ot 29.08.2025

MoanucaHo uMdpoBoY NOAMUCHIO:
AvpekTop MBOY OCOLL Nel
N1.®.babknHa

DN: O=MBOY OCOLL Nel, CN=[jupektop MBOY
OCOLU Nel N.®.6abkuHa,
E=o0ssh1@orlovsky.donpac.ru

MpuunHa: 51 ABASIOCb aBTOPOM 3TOT0 AOKYMEHTa
JAata: 31 Asryct 2025 r. 17:19:39

PABOYAS TIPOTPAMMA
(ID 6948398)

yueOHOro npeaMera «AJredpa u Ha4ajIa MAaTeMaTHYECKOr0 aHau3a. ba3oBblil ypoBeHb»

st ooyuaronquxcs 10-11 kimaccos

1. OpJioBCKHH
2025 ron



-2

HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma ydeOHOro Kypca «Ajiredpa W Hayalla MAaTeMaTHYECKOro aHaiu3a» 0a30BOT0 YpPOBHS IS
oOyuaromuxcst 10 —11 kiaccoB pazpadborana Ha ocHoBe dDenepaabHOr0 rocy1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa
cpemHero oomero oopa3oBaHUs, C YIETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, MPEIBSIBIAEMBIX K MAaTEMaTHIECKOMY
00pa30BaHuIO, U TPAAUIMI poccuiickoro oOpazoBanus. Peanuzanus nmporpaMMbl 00ECIIEUMBAET OBJIAJCHUE KIIIOUEBBIMU
KOMIIETEHIUSIMH, COCTaB/IIIOIIMMH OCHOBY [UIi CaMOPa3BUTHS UM  HENPEPBIBHOIO 00pa3oBaHUsA, LEITOCTHOCTD
OOIIEKYIBTYPHOTO, JINYHOCTHOT'O U TMIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH 00 yUaIOIIUXCS.

HEJIN U3YUEHUSA YUYEBHOI'O KYPCA

Kypc «Anrebpa m Hauanma MaTeMaTHYECKOT0 aHAJIM3a» SBISETCS OJHUM W3 HamOojee 3HAYMMBIX B IMPOrpamMme
CTapiied IIKOJIbI, MOCKOJBbKY, C OJHOM CTOPOHBI, OH OOECNEYMBAET WHCTPYMEHTAJbHYIO 0a3y IJisi U3Y4eHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C APYrol CTOPOHBI, (POPMUPYET JIOTHUECKOE M aOCTPAKTHOE MBILUIEHUE y4YalllMXCsl Ha
ypOBHE, HEOOXOIMMOM J1JI1 OCBOCHHS KypCOB MH(GOPMATHUKH, OOIIIECTBO3HAHUSI, UCTOPUH, CIIOBECHOCTH. B paMkax gaHHOTrO
Kypca yJaiiuecs OBJaJ€Bal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (OpMYJIUPYET CBOU JIOCTHUIKEHUS B
MaTeMaTH4eCKo opme.

Kypc anre6psl 1 Havanm MareMaTHUYeCKOro aHaiM3a 3aKjajJblBA€T OCHOBY JUISl YCIEHIHOTO OBJAJACHHS 3aKOHAMU
bu3uKH, XUMHHM, OHOJOTHM, MOHMUMAHUS OCHOBHBIX TEHJICHIIMH HSKOHOMUKH W OOIIECTBEHHOW »W3HHU, MO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCITOJIb30BATh UX B TIOBCETHEBHOM
*KU3HU. B TOXXe Bpems oBiajieHue aOCTPaKTHBIMU U JIOTUYECKH CTPOTrMMU MAaTeMaTUYECKUMHU KOHCTPYKIUSAMU Pa3BUBAET
YyMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHUHHOCTh YTBEPXKICHHUS, HCIIONB30BaTh O000OIICHHE U
KOHKpETHU3aIHMI0, a0CTparupoBaHue M aHAJIOTHI0, (GOPMUPYET KPEaTUBHOE M KPUTHUUECKOE MbIIUIeHUE. B xone nzyyeHus
anreOpbl U HaYaja MaTEMaTUYECKOI0 aHaIM3a B CTApIICH IIKOJIE yYalluecs MOIy4aloT HOBBIMA OIBIT PELICHUs MPUKIIAIHBIX
3a/1a4, CaMOCTOSITEJILHOIO MOCTPOEHUSI MAaTEMATUYECKUX MOJENEN peallbHbIX CUTYalluidl M MHTEPHPETAMU MOJYYEHHBIX
pelieHnid, 3HAKOMSTCA C MpUMEpaMH MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEM B MpUpOje, HAyKe M B MCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMaTUYECKUMU OTKPBITUSIMU U UX AaBTOPaAMHU.

Kypc oOnagaer 3HAUYMUTEIBHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIA peaju3yeTcss Kak depe3 y4ueOHBIH
MaTepHall, CHOCOOCTBYIOIINI (POPMHUPOBAHUIO HAYYHOIO MUPOBO33PEHUS, TaK U Yepe3 CrieUUuPUKY yU4eOHOU AeSITENbHOCTH,
TpeOyroleld caMOoCTOSATEIbHOCTH, aKKypaTHOCTH, TPOJOKUTEIBHOW KOHIEHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 32
IIOJIyYECHHBIN pe3yJbTar.
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B ocHoBe MeTonuku oOydeHUs: ajiredpe U HavdajlaM MaTeMaTHYECKOr0 aHaliu3a JICKUT JICITCIIbHOCTHBIN MPUHIIUI
0o0y4eHusl.

CtpykTypa Kypca «Anredpa M Hayalla MaTEeMaTHUYECKOTO aHajIn3a» BKJIIOYACT CJEAYIOLIHME COJEp:KaTeIbHO-
MeToAudeckue JHUHUM: «Yucina u BeUMCICHUS», «DyHKIMU U rpaduxkun», «YpaBHEHUS M HepaBeHCTBa», «Hauana
MaTeMaTHYECKOr0o aHanu3ay, «MHOKeCTBA U JIOTHKa». Bce OCHOBHBIE COEPKATEIbHO-METOANYECKNE TUHUU U3YYarOTCS Ha
MPOTSHKEHUU IBYX JIET 00yUEHHUsI B CTapIeH IIKOJIe, €CTECTBEHHO JIOMOJIHS APYT IPyra U MOCTEIEHHO HACHIIAsCh HOBBIMU
TeMaMH U pazzenaMu. JlaHHBIN KypcC SIBJSIETCS MHTETPaTUBHBIM, MTOCKOJIbKY 00bEeIUHSIET B ceOe copep:KaHue HECKOJIbKUX
MaTEeMaTUYECKUX JUCIUIUIMH: aiaredpa, TPUrOHOMETPHs, MATEMAaTHYECKUI aHAIN3, Teopust MHOXKeCTB U 1p. [lo mepe Toro
KaK y4alllhecsl OBJIaJICBAIOT BCE 0oJiee MIMPOKUM MATEMATUUECKUM almapaToM, Y HUX TOCIIEIOBATEIbHO POpMUPYETCS U
COBEPILICHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTUUYECKYI0 MOJEb PEAIbHON CUTyalllH, IPUMEHSATHh 3HAHUS, [TOJyYEHHBIEC B
Kypce «Aunrebpa M Hauyaja MaTEMaTUYECKOro aHalu3ay, JUIsl PEIIeHUS CaMOCTOSATEIbHO C(hOpMYIUPOBAHHON
MaTeMaTHYECKOU 3a/1a4d, a 3aTEM UHTEPIIPETUPOBATH MOJYUYCHHBIN PE3YbTAT.

CopeprkaTenbHO-MeToAMYecKas JIMHUS «Hucra v BBIYUCIICHUS» 3aBepiiaeT (OpMUPOBAHNE HABBIKOB UCTIOIb30BAHUS
JEUCTBUTENBHBIX YUCEN, KOTOpOe OBbLIO HAauyaTO B OCHOBHOW Iikosie. B crapmiei mikosne oco0oe BHHUMaHUE YIEIsETCS
(hOpMHUPOBAHUIO TTPOYHBIX BBIYUCIUTEIHHBIX HABBIKOB, BKIIOYAIONIUX B CE0Sl MCTOIB30BAHKME PA3IUYHBIX (POPM 3aIuCH
JEUCTBUTEIILHOTO YKCJIa, YMEHHUE PAllMOHAIIBHO BBINOJHATH JCUCTBUSI C HUMHU, JIeNIaTh MPUKUIKY, OLICHUBATh PE3YJIbTAT.
OOyuaronuecs MoJy4aloT HaBBIKM MPUONMKEHHBIX BBIYMCICHUHN, BBIIOJIHEHUS NEUCTBUM C YUCIaMU, 3alTUCAHHBIMU B
CTaHAApTHOM (popMe, UCIIOIb30BAHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHHUS YUCIIOBBIX BBIPAXKEHUH.

Jlunusa «YpaBHEHUS YU HEPABEHCTBAY PEAU3yeTCs HA MPOTSHIKEHUH BCEro OOYUYEHUS B CTApIIEH IIKOJIE, TOCKOJIBKY B
KOKIOM pas3fielie TporpaMMbl TPEIYCMOTPEHO peIIeHHEe COOTBETCTBYIONMX 3amad. OOydarmmuecss OBJIaJIeBaOT
pPa3NMYHBIMM METOAAMHU PEIIEHHUs LEJbIX, PAaIlMOHAJIBHBIX, HUPPALMOHAIBHBIX, MOKA3aTENbHbIX, JOrapupMUUYECKUX U
TPUTOHOMETPUUECKNX YPAaBHEHUM, HEPABEHCTB M MX CHCTEM. [loilydeHHBIE yMEHHS HCHOJB3YIOTCS MPU HCCIEAOBAHUU
GYHKIIUNA ¢ TOMOIIBIO TTPOU3BOIHON, PEIICHUH MPUKIIAIHBIX 3a7a4 M 3a/1a4 Ha HAXO0XJICHHE HAaUOOJIbIIUX U HAUMEHBIITUX
3HaueHUH GyHKIMU. JlaHHas cofepxkaTenbHas JUHUS BKIIOYAET B ce0s Takke (DOPMUPOBAHUE YMEHHM BBITIOIHSTH Pacu&Th
o ¢hopmysam, mpeoOpa3oBaHMs MEbIX, PAIMOHATBHBIX, HPPANMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUMN, a TAKKe
BBIPAKEHUN, COAEpKalUX CTeneHu u Jiorapudmel. brarogaps m3ydeHuro anreOpanyeckoro marepuana MPOUCXOAUT
NajabHEWIee pa3BUTHE aITOPUTMHUUECKOTO U a0CTPAKTHOTO MBINIICHUS y4aluxcs, GOPMUPYIOTCS HABBIKU J1€TYKTHUBHBIX
paccykJeHui, paboThl C CUMBOJIBHBIMH (hOpMaMU, TIPEICTABIICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJI€ PABEHCTB U
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HepaBeHCTB. AnreOpa mpemnaraet 3¢G(EKTUBHbIC WHCTPYMEHTHI ISl PEUICHUsS MPAKTHYECKUX M €CTECTBEHHO-HAYUYHBIX
3a/1a4, HaTJISAIHO IEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKHU.

CopepxatenbHo-MeToAnuecKass TuHus «OyHKIMU U rpaduKu» TECHO MEPEIUIeTaeTcs ¢ APYruMu JUHUSIMUA Kypca,
MIOCKOJIbKY B KAKOM-TO CMBICIIE 3a71a€T MOCJIEI0BATEIbHOCTD U3YUeHHs MaTepraiia. V3ydeHre CTeneHHOM, MOKa3aTeabHOM,
Jorapu(MUIECKON U TPUTOHOMETPHUUECKUX (PYHKITUH, UX CBOMCTB U TpaMKOB, UCIONH30BaHNE (DYHKITUN ISl pelIeHus
3a/1a4 U3 JPYIMX YYeOHBIX MPEAMETOB M PeajbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECCKHUM aHAJIM30M, TaK M C
pelIeHreM YpaBHEHWU W HepaBeHCTB. [Ipw sToM Oonblioe BHUMaHUE yaenseTcs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEX]Y Pa3IMYHBIMU BEJIMYMHAMU, UCCIIEIOBATh MOJyYeHHbIE () YHKIIMH, CTPOUTh UX IPapUKU.
Matepwuait 3Tol cofepKaTelIbHON JTMHUY HAISJICH Ha pa3BUTHE YMEHUN U HABBIKOB, TTO3BOJISIIONINX BBIPAKATh 3aBUCUMOCTH
MEXIy BEIMUYMHAMHU B Pa3IMuHON (opme: aHAIUTUYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue crnocoOCTByeT
Pa3BUTHIO AITOPUTMHUYECKOTO MBILUICHHS], CIOCOOHOCTH K 00O0IIEHUIO U KOHKPETU3AIMH, UCTIONb30BAHUIO aHAJIOTHIA.

ConepxatenpHasi nuHUs «Hagama maTemMaTHYecKOro aHaian3a» IMO3BOJSET CYIMIECTBEHHO PACHIUPHUTHh KPYr Kak
MaTEeMaTUYECKUX, TaK U IPUKIIAIHBIX 33]1a4, TOCTYIMHBIX 00YYarOIIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTb HCCIIE0BATh
U CTpOUTh Tpaduku GYHKIHHA, OMPEACIATh UX HAHOONBIINEC W HAWUMEHBIINE 3HAYCHHWS, BBIYUCIATH IUIOMIAaAu (GuUryp u
00BEMBI TENl, HAXOAUTh CKOPOCTH M YCKOpPEHHsS TporieccoB. JlaHHas comepikaTtelbHass JWHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHHMSI MaTEMaTHYECKMX MOJCIICH peaJbHBIX CHTYallui, HAXOXKIACHUS HAWJIy4IIero pEHIcHUS B
NPUKJIATHBIX, B TOM YHUCJIE COIMAIbHO-DKOHOMHYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOrO aHajau3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMaJIBLHO-JIOTMUYECKOT0 U KPEATUBHOTO MBIIUICHHS, (DOPMUPOBAHUIO YMEHHI
pacrno3HaBaTh MPOSBIICHHS 3aKOHOB MaTEMaTHUKH B HayKe, TEXHUKE U MCKyccTBe. OOyJaroniuecs: y3HatOT O BBIAAIOITUXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJ€ Pa3BUTHS MaTEMAaTUKH KaK HAYKH, U UX aBTOpax.

CopepxaTenbHo-MeTOANYECKass JUHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM TIOCBSIIIEHA JJIEMEHTAM TEOPUU
MHOXKECTB. TE0pEeTHKO-MHOKECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KypPC IMKOJILHON MAaTEeMAaTHKU U MPEIaraiT
HanboJee yHUBEPCAbHBIN S3bIK, OOBEIUHSAIONINI BCE pa3felibl MAaTEMATUKHU U €€ MPUIOKEHUN, OHHM CBSI3BIBAIOT Pa3HBIC
MaTeMaTUYECKHE TUCIUIUIUHBI B eAUHOE 1eioe. [103ToMy BaKHO JaTh BO3MOXHOCTH IIKOJBHUKY IMTOHUMATh TEOPETHUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTEeMAaTUKHU M MCTIOIB30BATh €T0 JIJISI BRIPAXKECHUSI CBOMX MBICIICH.

B kypce «Anrebpa M Hauajsa MaTeMaTUYECKOrOo aHalM3a» MPUCYTCTBYIOT TAaKXKE OCHOBBI MAaT€MaTHYECKOTO
MOJICTTUPOBAHMS, KOTOPhIE TPHU3BaHbI C(HOPMHUPOBATH HABBIKU MOCTPOCHUS MOJCICH pealbHBIX CUTYyaIUil, UCCICIOBAHUS
ATUX MOJIeJIeH ¢ TTOMOIIIBIO armapaTta anareOpbl 1 MATEMaTUYECKOT0 aHAIM3a U MHTEPIIPETAIIUH MTOJYYEHHBIX Pe3yIbTaToOB.
Takwe 3amaHus BIUICTCHBI B KQXKIBIA U3 Pa3/IeIOB MPOTrPaMMBI, TOCKOJIBKY BECh MaTepua Kypca IIUPOKO UCTIONb3YeTCs IS
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pelIeHus] PUKIaAHbIX 3aa4d. [Ipyu pemeHnn peaabHbIX MPAaKTUYECKUX 3a7ad yJalllhuecs pa3BUBAIOT HAOJI0/1aTEeIbHOCTD,
YMEHHE HaxOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, MCIIOJIB30BATh AHAJOTHIO, 0000IaTh M KOHKPETU3HPOBAThH
npodiaemy. [lesTenbHOCTh 0 POPMUPOBAHUIO HABBIKOB PELLICHUS MIPUKJIAJHBIX 3a/1a4 OPIaHU3YETCs B MPOLIECCE U3YUEHMUSI
BCEX TEM Kypca «Anredpa v Hayana MaTeMaTHUYECKOr0 aHAJIU3a.

MECTO YUEBHOT'O KYPCA B YUEBHOM IUVIAHE

B ydyeOHOM 1u1aHe Ha u3ydyeHue Kypca aareOpbl M Hayal MaTeMaTHYeCKOro aHalin3a Ha 0a30BOM YPOBHE OTBOJIUTCSA 2
yaca B Hezemo B 10 kiacce u 3 yaca B Hezento B 11 knacce, Bcero 3a qBa rojga o0ydenust — 170 yacos.

@DOpMBI TEKYILETO0 KOHTPOJISA:

— YCTHBIA KOHTPOJIb: OTBET HA IMOCTABJICHHBIN BOIIPOC, PA3BEPHYTHIM OTBET IO 3aIaHHOM TEME;

— NUCbMEHHBI KOHTPOJIb: YHIPA)KHEHUS; KOHTPOJIbHBIE, CAMOCTOSATEIbHBIC; MPAaKTUYECKUE PadOThl, peLIeHUE
3a/1a4 C 3alMChIO0 PEIICHUS; BBIIIOJIHEHUE TECTOB; OLICHUBAHNE MUCbMEHHOW JOMAIIHEW paOoThI.

COAEPKAHUE YYEBHOI'O KYPCA

10 KJIIACC

Uucna v BRIYUCIEHUS

PanmonanbHble yncia. OOBIKHOBEHHBIE U JECSATHYHBIE IPOOM, MPOLEHTHI, OECKOHEUYHbIE NEPUOANYECKUE IPOOH.
ApudmMernyeckue onepaluuy ¢ palMOHaJIbHBIMU YUCIAMH, TPeoOpa30BaHus YUCIOBbIX BeIpaxkeHUH. [I[puMenenne apooeit
Y IIPOLICHTOB ISl PELLCHMs] IPUKIIAHBIX 33724 U3 PA3JIMYHbIX OTpAciel 3HAaHUU U PEallbHOM KU3HU.

JeiicTBuTenbHble 4Mcia. PanuoHanbHblE MW HUPPAMOHANBHBIE 4ucia. ApuU(METHYECKHEe Omepaluu ¢
JIeHCTBUTENbHBIMU uYKciaamMH. [IpuOnumkEHHbIC BBIYHCICHUS, MpaBWiIa OKPYIJICHWs, MPUKHUIKA W OLEHKAa pe3yibTaTa
BBIUNCIICHUM.

Crenens ¢ nenbiM nokazareneM. CtannaprHas popma 3anucu JeHCTBUTENBHOrO uncia. Mcnonb3oBanue noaxosien
(opMbI 3anMcH AEHCTBUTEIBHBIX YNUCEN JUIsl PELICHUS TPAKTUUECKUX 3a]a4 U IPECTaBICHUS JaHHbIX.

Apudmernyeckuii KOpeHb HaTypaJbHOM cTeneHu. JlelcTBus ¢ apuMeTHUEeCKUMU KOPHIMU HATypajibHON CTEEeHH.

CuHHYyC, KOCUHYC U TAaHI'€HC YHCIOBOr0 apryMeHTa. ApKCUHYC, apKKOCHHYC, APKTaHI'€HC YUCIOBOI'0 apryMEHTA.

YpaBHEHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIAECTBEHHbIE MPEOOPAZOBAHUS.

[TpeobpazoBaHne TPUTOHOMETPUUECKUX BbIpaskeHU. OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI.

VYpaBHeHME, KOpEHb ypaBHEHUs. HepaBeHCTBO, penieHrne HepaBeHCTBA. METOI NHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.
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Pemrenrie nppaMOHaNbHBIX YPAaBHEHU U HEPABEHCTB.

Peuienne TpUroHOMETPUYECKUX YPaBHEHUM.

[TpyMeHeHne ypaBHEHUH U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a]a4 U3 pa3IM4HbIX 00JacTeil HayKu
Y PEaIbHOU KU3HMU.

OyHKIMY U TpapuKm

®yHKIMs, crocoObl 3aanus QyHkuuu. ['paduk pynkuuu. Bzaumuo ooparabie GyHKIUH.

Ob6nacTp onpeaeneHus: U MHOXKECTBO 3HaueHni pyHkuun. Hynun pyakuuu. [IpomexyTku 3HakomocTossHeTBa. UETHBIE
Y HEUETHBIE QYHKIUH.

CrenenHas (QyHKUHMS C HATypaJbHBIM U LIENbIM MoKa3zareneM. E€ cBoiicTBa u rpaduk. CBoicTBa U rpaduk KOpHsS N-
OU CTEIECHHU.

Tpuronomerpuueckast OKpy>KHOCTb, OIPEEIIEHNE TPUTOHOMETPUUECKUX (PYHKLIMI YUCIOBOTO apryMEHTa.

Hauana Mmaremarndeckoro ananmsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs IOCIEN0BATENbHOCTEN. MOHOTOHHBIE TIOCIE10BATEIBHOCTH.

Apudmernueckast 1 reomeTpuueckas nmporpeccuu. beckoneuHo yobiBaromias reomerpuueckas nporpeccus. Cymma
OECKOHEUHO yOBIBAIOIIEH reoMeTpuIecKoi mporpeccuu. dopmyna CioKHBIX MPOIeHTOB. Vconp30BaHUe TPOTrPECCUU IS
peuIeHns peajbHbIX 3a/1a4y IPUKIIAJHOTO XapakTepa.

MHoOXxecTBa U JIOTuKa

MHoxecTBO, omnepauuu Hax MHoxkecTBamu. Jlmarpammbel  Oiniepa—Benna. [IpuMeHeHne  TEOpeTHKO-
MHOKECTBEHHOT'O arrapaTa JJisi ONHMCAHMS PealbHbIX MPOIECCOB U SIBJIECHUH, MPU PELICHUHU 3aJa4 U3 JPYrUX y4eOHBIX
IIPEAMETOB.

Omnpenenenue, Teopema, CIEICTBUAE, JOKA3aTEIbCTBO.

11 KJIIACC

Hucna v BeIYUCIIEHUS

Harypanbnsbie u nensie yucna. [IpuzHaku 1eIMMOCTH LENIBIX YUCEIL.

CteneHb ¢ pallioOHaJIbHBIM TMOKa3zaTeraeM. CBOMCTBA CTEIICHHU.

Jlorapugm umcina. JlecATUUHbIE U HATypallbHbIE JIOTAPUPMBI.

YpaBHEHUS 1 HEPABEHCTBA

[Tpeobpa3zoBaHue BbIpaKEHUM, COlEpKaLIUX J0rapu(MBbl.

[IpeoOpa3zoBaHue BhIpAXKEHH, COAEPKAIIUX CTETIEHU C PAllMOHATLHBIM MTOKA3aTeIeM.



[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokazaTenpHbIC YpABHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TMHENHBIX YpaBHEHUN. PereHrne npukiaaHbiX 3a7a4 ¢ MOMOIIbI0 CUCTEMBI TUHEUHBIX YPaBHEHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO0 MAaTEeMAaTHUYECKUX 3aJ1a4 U 33/1a4 U3 Pa3IuYHbIX 00J1acTen
HAyKH U PEaJIbHOMN KU3HMU.

OyHKIMU U TpaduKu

Oynknwmst. [lepuoauueckue pyukimu. [IpoMexxyTku MOHOTOHHOCTH PYyHKIIUH. MaKCUMYMbl U MUHUMYMBbI (DYHKITUH.
HauGonbiee u HaumeHsbItee 3HaueHue (yHKIIMA HA POMEKYTKE.

Tpuronomerpuyeckue QyHKIIMH, UX CBONCTBA U TpaduKu.

[TokazarenbHast u morapudpmMudeckas GyHKIIMN, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKIUMA 711 peICHUs] YpaBHEHUH U JIMHEWHBIX CHCTEM.

Ucnonw3oBanue rpadukoB GyHKIUN [J11 UCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPHU
pElIeHNH 3a7a4 U3 IPYTruX YI4EeOHBIX PEIMETOB U PEATbHOM KU3HU.

Hauyana maremaTuueckoro ananausa

HenpepriBubie pyHKIIMKU. MeToa MHTEPBAIOB JJIsl PEIICHHUS] HEPABEHCTB.

[IpousBonnas ¢pyHkmuu. I'eoMmerpuueckuii 1 GU3NUESCKUN CMBICIT TTPOU3BOTHOM.

[IpousBoiHbIE AieMeHTapHbIX QyHKIMA. DOPMYIIbI HAXOXKICHHUS TPOU3BOJHON CYMMBI, MPOU3BEAECHUS U YACTHOTO
byHKITUH.

[IpumeHeHue MNPOU3BOAHOM K HCCIENOBaHUIO (GYHKIMA Ha MOHOTOHHOCTH U 3KCTpeMyMbl. Haxoxaenue
HAMOOJBIIIETO ¥ HAUMEHBITIETO 3HAUYCHUS (DYHKITMU Ha OTPE3Ke.

IIpumeHeHre NMPOU3BOJHON U1l HAXOXKICHUS HAWJIYUIIEro PELICHUs] B NMPUKIAAHBIX 3a7ayax, JJs ONpeIeSICHUs
CKOPOCTH TIpoliecca, 3aJIaHHOT0 (OpMYJION UiIu TpauKoM.

[TepBooOpa3znas. Tabimiia mepBoOOOpa3HBIX.

WHuterpan, ero reoMmeTpuyeckuii U Gu3nuecKuii cMbIci. Beraucienue unrerpaia no ¢popmyne Herorona—JleiOnuia.

INIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHoro npeamera «MareMaTrkay JOHKHO OOECIeYMBaTh JIOCTH)KEHHE HA YPOBHE CPEIHErO OOIEero

00pa3oBaHUs CICAYIOMIUX JTUIYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:



JIMYHOCTHBIE PE3VYJIbTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS TPOrpaMMbl yUeOHOT0 npenMera «MaTemaTruKay XapaKTepU3yITCs:

['paxmanckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIUK 00YYAIOIIErocsi Kak aKkTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUUCKOTO
oO1ecTBa, MPeICTABICHUEM O MaTEMAaTHISCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUIHBIX CTPYKTYD, SBICHHH, IMIPOIEAYD
TPaXIaHCKOTO o0IIecTBa (BBIOOPHI, OMPOCHl M TIP.), YMEHUEM B3aUMOJICHCTBOBATh C COLMAJIBHBIMM HHCTUTYTaMH B
COOTBETCTBUH C X (YHKIIUSIMHU ¥ HA3HAYCHUEM.

[TaTpuoTHyecKkoe BOCIIMTAHUE:

c(OpMHUPOBAHHOCTBIO POCCUNCKOM IPaXkIaHCKOW UICHTUYHOCTH, YBOXKEHHSI K IPOIIOMY U HACTOSLIEMY POCCUMCKOM
MAaTEMATUKH, [IEHHOCTHBIM OTHOIICHUEM K JOCTHXKEHHSM POCCUMCKUX MAaTEMAaTUKOB M POCCHUHCKOW MaTeMaTHYECKOU
IIKOJTBI, K MCITOJIb30BAHUIO ATUX JOCTH)KCHUH B IPYTUX HayKaX, TEXHOJIOTUAX, c(hepax SIKOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAaHHWEM JyXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa; C(HOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUA,
ATUYECKOTr0 TMOBEJACHUS, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHUN HAyKH M JIEITEIbHOCTHIO YUEHOIO;
OCO3HAHHMEM JIMYHOTO BKJIJ[a B TOCTPOSCHUE YCTOMIMUBOTO OYTYIIIETO.

DCTeTHYeCcKOoe BOCITUTAaHHE:

ACTETUYECKUM OTHOLICHHEM K MUPY, BKJIIOYAs ACTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady,
pELIEHUM, PACCYKIEHUN; BOCIPUUMYUBOCTHIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

du3nyecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO YMECHUS IPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEpPECcax 3JI0POBOr0 M OE30I1acHOro oopasa
KU3HHU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3J0POBbIO (3I0POBOE IMUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHITUH U
OTIIbIXa, peryispHas (u3udeckass aKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHMS, TPU 3aHITHSIX CIIOPTUBHO-
03JI0POBUTEIIbHOU JIEATEILHOCTHIO.

TpyzoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYIY, OCO3HAHWEM IIEHHOCTH TPYAOIIO0HS; MHTEPECOM K PA3IMIHBIM cepaM podheccrHoHaTbLHOM
NEeSTeTbHOCTH, CBS3aHHBIM C MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oymylei
npodeccuu U pean30BbIBATh COOCTBEHHBIC KU3HEHHBIE IJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTEeMaTUYECKOMY
00pa3oBaHUIO W CaMOOOPA30BaHHIO HAa MPOTSHKCHUU BCEH KU3HHM; TOTOBHOCTHIO K AKTMBHOMY YYacTHUIO B PEIICHHUH
MMPAKTUYECKUX 3aJ1a4 MATEMAaTUYECKON HAITPABICHHOCTH.



DKOJIOTHYECKOe BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHUECKON KYJIbTYpPhI, MOHUMAHUEM BIIUSHHS COIMAIBHO-YKOHOMUYECKUX MTPOIIECCOB HA
COCTOSIHHE TIPUPOTHOM M COIMAIILHOM CPeIbl, OCO3HAHUEM TJI00aTFHOTO XapaKTepa IKOJIOTHIECKUX MPOOIIeM; OpUeHTAIUEH
Ha IPUMEHEHUE MaTEeMaTHYECKUX 3HAHWH IS PEIICHUS 3a/1ad B 00JIACTH OKPYIKAIOIIEH Cpe/Ibl, TUIAHUPOBAHUS ITOCTYITKOB
Y OLICHKHU WX BO3MOKHBIX MOCJIEICTBHUM JIJISi OKPYKAIOIIEH CPEIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHUPOBAHHOCTBIO MHPOBO33PEHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YyPOBHIO pa3BUTHUS HAyKH W
OOIIIECTBEHHON MPAaKTUKH, MOHMMAHUEM MaTeMaTHYeCKOW HayKH Kak c(hepbl 4eIOBEYECKOW NeATEIhbHOCTH, JTAIloB e
Pa3BUTHS M 3HAUMMOCTH JJISl PA3BUTHS [IUBUIIM3AIIMH; OBJIAJICHUEM SI36IKOM MaTEeMaTUKHA U MAaTEMAaTHUECKOU KYJIbTYPOH KaK
CPEIICTBOM TIO3HAHWUS MHpPA; TOTOBHOCTBHIO OCYIIECTBIISITH TMPOCKTHYIO U  HCCIEIOBATENbCKYIO JESTEIBHOCTD
WHIUBHIYaJILHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yabTaThl OCBOSHHS IMPOTPaMMBI y4eOHOro mpeaMeTa «MareMaThka» XapaKTepH3yHTCs
OBIIQJICHUEM YHHUBEPCAJIbHBIMU MO3HABAMENbHLIMU OCUCUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OelicmEUsMU,
VHUBEPCAIbHBIMU Pe2YTAMUBHBIMU 0eUCMBUIMU.

1) Vuueepcanvuvie nosnasamenvhvie delicmsus, obecneyusaiom Gopmuposanue 6a308blx KOCHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoenue Memooo8 MNOZHAHUSA OKPYHCAIOWe20 MUpa; NpuMeHeHue N0SUYeCKUX, UCCAe008amenbCKUx
onepayuii, ymeHut pabomams ¢ uHgopmayueii).

ba3oBbie noruueckue a1eMCTBUA:

— BBIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB, MOHSATHUN, OTHOIICHUN
MEXITy MOHSATHIMU; (HOPMYIHPOBATH OMPEEICHHUS MOHATUM; YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KilaccU(UKaIUy,
OCHOBaHWSI JIJ1s1 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOJIUMOTO aHAITHN3;

— BOCIpUHUMATh, (OPMYIUPOBATh H MPEOOPA3OBHIBATH CYXKICHHS: YTBEPAUTENbHBIE W OTPHIIATEIIHHBIC,
CIMHUYIHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC;

—  BBIIBJIATh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNs B (akTax, JaHHBIX, HAOIIOCHHUSIX U
YTBEPKICHUAX; TIPEAJiaraTh KPUTEPHUH JIJIS1 BBISIBJICHUS] 3aKOHOMEPHOCTEH U MMPOTHBOPCUMH;

— JlenaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, JCNYKTUBHBIX W WHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIHOUEHHUH 10 aHAJIOT U U,



-10-

— TIPOBOJIUTH CAMOCTOATEIHHO JOKA3aTeLCTBA MATEMaTHYECKUX YTBEPKICHUU (MpsIMbIE M OT IMPOTHUBHOIO),
BBICTPaWBaTh ApTyMEHTAIINIO, IPUBOIUTH MMPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CY)K/ICHUS U BEIBOJIBL;

— BBIOMpATH CHIOCOO perieHus yaeOHOU 3aa4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUs, BRIOUpaTh Hanbosee
TOJXOSIINAN C Y4ETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBbie nccnenoBaTenbCKue NeUCTBUA:

— HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEILCKHM HWHCTPYMEHT TO3HAHUSA, (HOPMYIHPOBATH BOIPOCHI,
(GuKCHpYyIOIUe TPOTUBOPEUHE, TPOOIEMY, YCTaHABIMBATh HICKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y, ApTYMEHTUPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

— TIPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIM DKCIMEPUMEHT, UCCIICIOBAHNE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH
MaTeMaTUYECKOTO OOBEKTA, SIBIICHUS, TIPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SBICHUSIMH, TIPOIIECCAMHU;

—  CaMOCTOATENIbHO (OPMYJIHPOBATH O0O0OIIEHHST U BBIBOALI IO pe3yjbTaTaM IMPOBEAEHHOIO HAOIIOICHUS,
UCCJICIOBAHUSA, OIIEHUBATH JJOCTOBEPHOCTH MOJYUYECHHBIX PE3YyIbTaTOB, BEIBOJIOB U 000OIICHUIA;

— TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEIIIOIOKEHHUS O €T0 PA3BUTHH B HOBBIX
YCIOBUSIX.

PaGota ¢ undopmarueii:

—  BBISIBJIATH JePUITUTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX I OTBETa Ha BOTIPOC U JUIS PEIICHHS 3a/1a4H;

— BBIOMpaTh WHOOPMAIMIO W3 HWCTOYHUKOB PA3UYHBIX THIIOB, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U
UHTEPIPETUPOBATH MHGOPMAIIHIO PA3TUIHBIX BUIOB U (HOPM MPEICTABIICHNUS;

—  CTPYKTYpPUPOBATh HHPOPMAIIUIO, MPEACTABIATE €€ B PA3IMYHBIX (POopMax, MILTIOCTPUPOBATH TrPadUIECKu;

— OLIEHWBATh HAAEKHOCTH MH(OPMAIIUN TI0 CAMOCTOSITEIIEHO COPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHnusepcanvhvlie KoMMYHUKamMueHble Oetcmeus, 0becneyusaom coopMupoBaHHOCHb COYUATLHBIX HABLIKOG
00yUaIOWUXCAL.

OO0uienue:

— BOCHpPUHUMATh U (POPMYIHUPOBATH CYKICHUS B COOTBETCTBHH C YCIOBUSMHU W IEISIMU OOIIEHUS; SICHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS TI0 X0y PEIICHHs 3a1a4H,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

— B X0z€ OOCYXIEHHs 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbI, MPOOJIEeMbI, pelaeMon 3ajaud,
BBICKa3bIBaTh MJICU, HAIICJICHHBIC HA TOMCK PELICHUS; COMOCTABIISITH CBOM CY)KJICHHSI C CYKICHUSIMH JIPYTUX yYACTHUKOB
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uanora, OOHApy)XKMBaTh Pa3jIM4Me U CXOJCTBO TO3MUIMH; B KOPPEKTHOW (opme (opMyIMpoBaTh pa3HOIIIACHS, CBOU
BO3PaKCHUS;

— TIPEACTABIISITH PE3YJbTATHI PEIICHHS 3a/1a4H, SKCTIEPUMEHTA, UCCIIEA0BaHUS, TPOEKTA; CAMOCTOSITEIbHO BHIOUPATh
¢dbopMaT BBICTYIUICHHS ¢ YIETOM 3aJ1a4 TIPE3EHTAIIMN U OCOOCHHOCTEH ayIuTOPHH.

CoTpyIHUYECTBO:

— TIOHUMAaTh W HCIOJNH30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUIYAIbHOW PaOOTHI MPHU PEIICHUU YYEOHBIX
3a/1a4y; IPUHUMATH I1eJTb COBMECTHOM JIEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM PabOThI, pacIpe/IesATh BUIbI
paboT, JOoroBapuBaThCs, OOCYKIIATh MPOIIECC U PE3YNIbTAT pabOThl; 0000IIaTh MHEHUSI HECKOJIBKUX JTFOJICH;

— y4acTBOBaTh B TPymmoBbIX (hopmax paboTel (0OCYkXIeHUs, OOMEH MHEHHH, «MO3TOBBIE IITYPMbBI» U HHBIC);
BBITIOJTHATH CBOIO YacTh PaOOTHI U KOOPAUHUPOBATH CBOM JEHCTBUS C APYTMMH YjIeHAMU KOMaHJbI, OIEHUBATh KAa4€CTBO
CBOETO BKJIaJIa B OOIIUI MTPOIYKT MO KPUTEPUAM, CPOPMYTUPOBAHHBIM YUYACTHUKAMH B3aUMOJIEHCTBUA.

3) Vhusepcanvhvie pecyisimughvie Oeticmsust, 00ecnedusarom GopmMupo8aHue CMulCI08bIX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG TUYHOCU.

Camoopranuzanus:

COCTaBJIATh IUIAH, QJITOPUTM PEIICHUS 3a/add, BBIOMPATH CIOCOO PEIICHHUS C YU4ETOM HMEIOIIMXCS PEeCypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ Y4ETOM HOBOM MH(MOpMAIIHH.

CaMOKOHTPOJIb:

— BIIAQJCTh HaBBIKAMH ITO3HABATEILHON pedIeKCHH KaK OCO3HAHHUS COBEPINAEMBIX JCHUCTBHH W MBICTUTEIBHBIX
IPOIIECCOB, WX PE3yJbTATOB; BIAJACTh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJISI TpoIecca W pe3yiabTara pPemeHus
MaTeMaTUYECKOH 3aauu;

— TPEABUACTH TPYAHOCTH, KOTOPHIC MOT'YT BO3HUKHYTH IIPH PEIICHUH 33]1a49H, BHOCHTHh KOPPEKTUBHI B IEITCILHOCTh
HAa OCHOBE HOBBIX 00CTOSATEILCTB, JaHHBIX, HANICHHBIX OITUOOK, BBISIBICHHBIX TPYAHOCTEH;

— OIICHUBATh COOTBETCTBHE PE3YJIbTAaTa LN U YCIOBUAM, OOBICHATH MPUUYUHBI JOCTHKEHUS WIM HEJOCTHKCHHUS
PE3yNbTATOB JICATEILHOCTH, HAXOJAUTH OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

[MPEJIMETHBIE PE3VJIbTATHI

OcBoenue ydeOHOro kypca «Anrebpa M Havaja MaTeMaTMYECKOrO aHajiu3a» Ha YPOBHE CPEAHEro OOIero
o0pa30BaHUs TOJDKHO 00ECTIeYMBATh JOCTIKEHHUE CIEAYIOMNX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucia v BBIYUCICHUS
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OnepupoBaTh NOHATUSIMU: PALMOHAIBHOE U ICUCTBUTENIBHOE YMCII0, OOBIKHOBEHHAS U JECATUYHAS APOOb, IPOLEHTHI.

BeimonasaTs apupMeTnuecke onepainy ¢ paluoHaIbHbIMU U IEUCTBUTEIBHBIMU YUCIAMH.

BbImonaHsaTe npubinKEHHbIE BEIYMCIICHUS, UCTIOIb3Ys IPaBUjIa OKPYTJIEHUS, JeNIaTh IPUKUAKY U OLIEHKY pe3yJbTaTa
BBIYUCIIEHU.

OmnepupoBaTh MOHATHSAMH: CTEMEHb C LEJIbIM IOKa3aTelieM; CTaHAapTHas (opma 3amucH JAEWCTBUTEIBHOIO YHUCIA,
KOpEeHb HaTypaJbHOW CTENEHM; HCIOIb30BaTh MOAXOASAIIYI0 (GOpMy 3aluCU JCHCTBUTENBHBIX YHCEN JUJIS pPElIeHUs
IIPAKTUYECKUX 3a]1a4 U MIPEICTABIICHUS TAHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCHHYC M TaHI'€HC IPOM3BOJIBHOIO YIJIA; UCIIOJIB30BATh 3aIIUCh ITPOU3BOJIBHOIO
yria yepe3 0OpaTHbIe TPUTOHOMETPUYECKUE (DYHKIIUH.

YpaBHEHHS 1 HEPABEHCTBA

OnepupoBaTh NOHATHAMH: TOXIECTBO, YPABHEHWE, HEPABEHCTBO; II€JIOE, PALUOHAIBHOE, HPPALMOHAIBHOE
YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;

BeimonHaTe npeoOpa3zoBaHusi TPUTOHOMETPUUECKHUX BBIPAXXEHUM U peliaTh TPUTOHOMETPUYECKUE YPABHEHMS.

BeinonHaTh npeoOpa3zoBaHus 1ENbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN M PElIaTb OCHOBHBIE THIIbI
LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpumeHsTh ypaBHEHHSI U HEPABEHCTBA ISl PEIICHHS] MATEMAaTUUECKHUX 3a/1a4 M 3a/1a4 U3 Pa3IMYHbIX 00J1acTel HAyKu
Y PEaJIbHOW KU3HMU.

MogenupoBarh peajibHble CUTYallUd Ha S3bIKE ajareOpbl, COCTABISTH BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA IIO
YCIIOBHIO 33J]a4M, UCCIIEA0BATh MOCTPOCHHBIE MOJIENN C UCIIOJIB30BAHUEM ammapara ajareophl.

OyHKIMH B rpaduKu

OmnepupoBaTh MOHATHAMH: (QYHKIUSA, COCOOBI 3aJaHusl (YHKIUHU, 001acTh ONpPENEIeHUsS U MHOXKECTBO 3HAUYECHUMN
¢yHkun, rpaduk QyHKIMH, B3aUMHO OOpaTHBIE (PYHKIIHH.

OneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (PYHKIUU, HYJIU (QYHKLIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKUUNA 151 pelIEHUs] YpaBHEHUIA.

Ctpouts W 4HMTaTh TpaQUKU JUHEHHOW (PYHKIMH, KBAJAPATUUYHON (QYHKIUH, CTETEHHON (QYHKIUH C IIEIBIM
IIOKa3aTeJIeM.

Hcnonb3oBaTh rpa@ukn GyHKIMA 1715 MCCIENOBaHUS MPOLECCOB U 3aBUCHUMOCTEW MPU PELICHUU 3aad U3 JIPYrux
y4eOHBIX NPEJIMETOB U pealbHON )KM3HH; BBIpAXXaTh (POpMyJIaMH 3aBUCUMOCTH MEXKY BETUUMHAMU.

Hauana Maremarndeckoro aHaiansa
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OnepupoBath MOHATUSMU: MTOCIIEI0BATEILHOCTD, apu(PMeTHUecKass U TeOMeTprUUecKast IPOrpPeCCHH.

OmnepupoBaTh MOHATUAME: OECKOHEYHO YOBIBAOIIAsi TEOMETPUYECKasi MPOTPECCHsi, CyMMa OECKOHEYHO yOBIBAIOIICH
reOMETPUUECKON MPOrPeCCUm.

3amaBaTh NOCIEA0BATENLHOCTH PA3JIMUYHBIMU CITOCOOAMHU.

Hcnonb30BaTh CBOWMCTBA IMOCIEIOBATEIBHOCTEN M MPOTPECCUM IS PELICHUS pPEaNbHBIX 3a4a4 MPUKIATHOTO
xapakrepa.

MHOXkecTBa U JIOTHKA

OnepupoBaTh MOHATUIMU: MHOKECTBO, OIEPALIMH HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar i ONUCAHUSA PEaJIbHBIX IIPOLIECCOB U SIBJICHUM, IPU PELICHUH
3a]1a4 U3 JIpYrux y4yeOHbIX MPEIMETOB.

OnepupoBaTh MOHATHUIMU: ONPEAEIEHUE, TEOPEMA, CIEICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Uucna v BIUKUCIIEHUSA

OnepupoBaTh MOHATHSAMU: HATYpPaJbHOE, LENOE€ YHCIO; HCIONb30BaTh IPU3HAKH JEIMMOCTH LENBIX YHUCEN,
PA3JIOKEHNE YMCIIa HA ITPOCTBIE MHOKUTEIHN JUIS PELICHU 3a1a4.

OrnepupoBaTh NMOHATHEM: CTEIIEHb C PALIMOHAJIBHBIM OKA3aTEIIEM.

OnepupoBaTh NOHATUSAMU: JOrapu(pM YUCIA, JECATUUHBIE U HATypaJIbHbIE JTOrapu(MBbI.

YpaBHEHMS U HEPABEHCTBA

[IpumeHsaTh CBOICTBA CTENMEeHH sl NMpeoOpa3OBaHMs BBIPAXKEHHWI; ONEPUPOBATH MOHATUSAMU: IOKA3aTEIbHOE
YPAaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI II0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Brinonuats npeodpa3zoBaHus BhIpaKEHUM, COAEPKAIIUX JIOrapu(Mbl; onepupoBaTh MOHATUSAMHU: JIOTApUPMUIECKOE
ypaBHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIEC TUIIBI TOTapU(PMUUECKUX ypaBHEHUI 1 HEPABEHCTB.

Haxonuts pemennst npocTeHInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh TNOHATUSMH: CHCTEMA JIMHEWHBIX YPABHEHUN M €€ PELICHME; HCIOJIb30BaTh CUCTEMY JIMHEWHBIX
YPAaBHEHHM JUJIs pEUICHUS NTPAKTUYECKUX 3a7a4.

Haxonuts perieHns npoCTENINX CUCTEM U COBOKYITHOCTEN PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

MonenupoBarh peajibHble CHUTyallud Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA M
CUCTEMBI 110 YCIOBHUIO 337241, UCCIIEI0BATh MOCTPOCHHBIE MOJIETH C UCIIOIb30BAaHUEM ammapara aareopsl.

@OyHKIUU U rpaduKu



-14 -

OnepupoBaTh MOHATUSAMHU: MEPUOIUYECKAsT (PYHKIUSA, TIPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, TOYKH DKCTPEMyMa
b yHKIIMY, HAMOOJTBIIIEE M HAUMEHBIIIEE 3HAYCHUS QD YHKIIUH Ha TPOMEKYTKE; UCTIOIB30BATh UX JIJIS HCCIICOBAHUS (DYHKITUH,
3aIaHHOM TpaduKoMm.

OmnepupoBaTh TOHATUSAMHU: TpapUKA TIOKA3aTENbHOW, JOTapUPMUUIECKOW U TPUTOHOMETPUUYECKUX (DYHKIIUH;
N300paXkaTh WX Ha KOOPJAMHATHON TJIOCKOCTH U UCIIONIB30BATh ISl PEIICHHs] YPAaBHCHUM U HEPaBEHCTB.

N300paxarh Ha KOOPAWHATHOW IUIOCKOCTH TpadUKU JIMHEHHBIX YpPaBHEHUH W WCIONB30BATh WX IS PEIICHUS
CHUCTEMBI JJUHEHUHBIX YPAaBHEHUN.

Hcnonb3oBaTh rpaduku GyHKIUNA 151 UCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUTUIMH.

Havana maTemMaTnyeckoro aHaiamnsa

OmnepupoBaTh MOHATUSAMH: HENpEpbIBHAS (YHKIMS; MPOU3BOAHAS (DYHKIIMHU; HCIIONB30BATh T€OMETPUUECKHN U
(bu3MUECKUil CMBICIT MPOU3BOIHOM JJIA PEIIeHUs 3a/1a4.

HaxomuTe mpou3BOMHBIE 3JIEMEHTAPHBIX (YHKIWN, BBIYUCIATH MPOWU3BOIHBIE CYMMBI, MPOU3BENCHUS, YAaCTHOTO
byHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJIS HCCENOBAaHUS (DYHKIIMY HA MOHOTOHHOCTB M 9KCTPEMYMBI, TPUMEHSTH Pe3yIbTaThI
UCCIIEZIOBAHUSA K MIOCTPOCHHIO TPauKOB.

Hcnonp30BaTh MPOM3BOAHYIO /IS HAXOXKJICHUS HAWIYYIIErO PEIICHHS B MPUKJIAJHBIX, B TOM YHCJE COIMAIBHO-
HSKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSMH: TMEPBOOOpa3Hasi W UWHTErpajg; MOHUMAaTh TEOMETPUYECKUM M (PU3UYECKHM CMBICIT
UHTETpaa.

HaxomuTe nepBooOpa3Hble 3JIeMEHTapHBIX (DYHKIIHIA; BEIYUCIATH HHTErpai no hopmyne Hetotrona—Jleitoamua.

Pematps npukiagHeie 3aa4d, B TOM YHUCIE COIMATbHO-3KOHOMUYECKOI0 U (PU3MUYECKOr0 XapakTepa, CpelcTBaMu
MaTeMaTUYECKOr0 aHau3a.

TEMATHUYECKOE IIJNIAHUPOBAHHUE

10 KJITACC

Konnuectso yacos

Ne OnexTpoHHbIe (IU(POBLIC)
HanmenoBanue pa3nesioB U TeM IPOrpaMMbl Kontponpubie | [Ipaktuueckue

n/n Bcero o0pa3oBaTesIbHBIE PECYPChI

paboTsI paboThI
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MHokecTBa pallMOHAIBHBIX U
1 €HCTBUTEBHBIX YK CeN. PallMOHAIbHBIE 14 1 bubmmorexa LIOK
& -ran https://m.edso0.ru/1568aba3
yYpaBHEHUS U HEPABCHCTBA
) Oynkiun u rpapuku. CTeneHs ¢ 1ebM 6 bu6nuoreka [IOK
rnokasaTejiemM https://m.edso0.ru/1568aba3
3 ApubMeTnuecKkuii KOpeHb N—0i CTETICHHU. 18 1 bu6nmnoreka [IOK
HppauyoHanbHble ypaBHEHHs U HEPABEHCTBA https://m.edso0.ru/1568aba3
Dopmybl
4 T I/E‘OI}{IOMeT un. TpUroHomMeTpruIecKue 22 1 bubmmorera [IOK
P puH- 2P P https://m.edso0.ru/1568aba3
ypaBHEHUS
S) [TocnenoBarenbHOCTH U MPOTPECCUI 5} bubamorexa [HOK
A poTp https://m.edso0.ru/1568aba3
6 IToBTOpenue, 0000LIIEHNE, CUCTEMATU3ALIUS 3 1 bubnuoreka [IOK
3HAHUU https://m.edso0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KITACC
KonnuecTBo wacos
No DnekTpoHHbIE (IU(POBHIC)
HaumeHoBaHMe pa3esioB U TeM MPOrPaMMBI Kontponbusie | IIpakThueckue
n/m Bcero 00pa3oBaTeNIbHBIE PECYPCHI
paboThI paboTbI
CreneHb ¢ paliOHaIBHBIM MTOKa3aTEIeM.
1 [TokazatenpHas ¢pynkuus. [lokazarensHbie 12 1 bubmorexa OK
YHICHHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABCHCTBA
Jlorapudmuuaeckast GyHKITHS.
2 Jlorapudpmuueckue ypaBHEHHS U 12 bubmmorexa LIOK

HCPABCHCTBA

https://m.edsoo.ru/f11c4afd



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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Tpuronomerpudeckre GyHKIUNA U UX
3 rpaduku. Tpuronomerpuueckue 9 1 bubmmorexa [IOK
p P p https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
. bubmuorexa [IOK
4 IIponsBonnas. [Ipumenenue npou3BoIHON 24 1 httos:/m.edsoo.ru/f11cdafd
but6mmoreka [IOK
S Murerpan u ero npumeHeHus J https://m.edsoo.ru/f11c4afd
. bubnmoreka [IOK
6 Cuctemel ypasHenuii 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanpHble U 11ebI€ Uncia 6 bubmorexa [OK
yp H https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIHS 18 9 bu6nuorexa [IOK
3HAaHUU https://m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO HACOB I10 ITIPOTPAMME 102 6 0
MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOMN
IMPOI'PAMMBI
10 KJIACC
K
o [IpoBepsieMbie MpeAMETHBIE PE3yAbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI CPEAHETO OOIIEro
IIPOBEPSEMOTO
obOpazoBaHus
pesynbraTta
1 Yucina ¥ BEIUMCIIEHUA
1.1 OnepupoBaTh MOHATHAMH: PAIMOHATFHOE U JEHCTBUTENFHOE YUCIIO, OOBIKHOBEHHAS U IECATUYHAS APOOb, MPOIICHTHI
1.2 BrimontHATE apudmMeTHdecKkue oneparuu ¢ palioHaIbHBIMK U JISHCTBUTEIILHBIMU YHCIIAMHU
13 BrimosiHaTh iprOIMKEHHBIC BRIUMCICHNUS, UCIIONB3Ys MIpaBUila OKPYIJICHHs, IeJIaTh MPUKHUIIKY U OIEHKY pe3yjbTaTa
' BEIYHCIICHUN



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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OHepI/IPOBaTB IMNOHATHUAMU: CTCIICHb C HECJIBIM I1OKA3aTCJIEM, CTaHAAPTHAA (1)opMa 3alUCH JICUCTBUTEIIHHOTO qucia,

14 KOpEHb HATypaJbHOM CTENEHM; MUCHOJIb30BATh MOAXOASNIYI0 (OpMY 3amMCH ACHCTBUTENBHBIX YUCEN Ui PELICHHS
NPAaKTUYECKUX 3a/1a4 U IPECTABICHUS JaHHBIX

15 OnepupoBaTh NOHATHSIMHU: CHHYC, KOCHHYC M TAHI'€HC IIPOM3BOJIBHOTO YIJIa; UCIIOJIb30BaTh 3alIUCh IPOU3BOJIBHOIO yIia
' Yyepe3 00paTHbIE TPUTOHOMETPUIECKHE (PYHKIIUH
2 VYpaBHEHUS 1 HEpaBEHCTBA

21 OnepupoBaTh MOHATUSAMU: TOXJECTBO, ypaBHEHNE, HEPABEHCTBO, 1IEJI0€, pallOHAIbHOE, HPPALMOHATIBHOE YpaBHEHHE,
' HEPaBEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHHE

2.2 BoimonusaTe npeoOpa3oBaHus TPUTOHOMETPHUYECKUX BBIPAKEHUH U pelIaTh TPUTOHOMETPUUYECKUE YPABHEHUS

23 BeinonusaTe npeoOpa3oBaHus LEbIX, PAlMOHAIBHBIX M UPPALMOHAIBHBIX BBIPAKEHUHM M peIlaTh OCHOBHBIE THUIIBI
' LEJIBIX, pallMOHAJIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB

”4 [TpumeHsTh ypaBHEHHS U HEPABEHCTBA JJIS PELICHUs] MaTeMaTUYECKUX 3aa4 U 3aJjad U3 pa3IMyHbIX o0JacTell HayKHu U
' peabHOM KU3HU

”5 MozenupoBaTh peaibHbIE CUTYalllu Ha SA3BIKE aJIreOpbl, COCTABIISATH BEIPAKECHHUS, YPAaBHEHHSI, HEPABEHCTBA IO YCIIOBHIO
' 3aJ1auu, UCCIIEI0BATh IIOCTPOCHHBIE MOJIENTN C MCIIOJIH30BAHUEM allliapaTta anreOpsl
3 @OyHk1mu U rpaduku

31 OnepupoBaTh MOHATUAMU: (DYHKIMS, CIIOCOOBI 3aaHus (PyHKIMH, 00JacTh OMpeAeNeHUs U MHOXKECTBO 3HAYCHHUH
' ¢bynkuuy, rpaduk GyHKIUK, B3AUMHO 00paTHbIE (GYHKLIUU

3.2 OnepupoBaTh NOHATUSAMU: YETHOCTh U HEYETHOCTD (DYHKIIMHU, HYJIN (PYHKIIUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA

3.3 Hcnonp3oBaThk rpaduku GyHKIMN 11 pEIICHUS YpaBHCHHMA

3.4 Ctpouts 1 unTaTh rpadUKy TMHEHHON PYHKINU, KBAPATUYHON (QYHKIIMH, CTETIEHHON (PYHKIIMU C LIETIBIM ITOKa3aTeleM
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35 Hcnonb3oBaTh rpaduku GyHKUMN A7 MCCIEIOBaHMS MPOLECCOB U 3aBUCUMOCTEH MHpHU pEIIeHUH 3a/ad U3 JAPyrux
' y4eOHBIX PEAMETOB U PeabHOM KU3HU, BEIPAXKaTh (POPMYITaAMU 3aBUCUMOCTH MEX]ly BETMUYMHAMU
4 Hadvana maTemMaTnyeckoro aHainusa
4.1 OnepupoBaTh NOHATUSAMHU: [TOCIIEA0BATENBHOCTD, apu(hMeTHIECKas U reoMeTprudecKas porpeccun
42 OnepupoBaTh MOHATHAMH: OECKOHEYHO YOBIBAIOIIas TreOMETpUYEcKas MPOrpeccHsi, CyMMa OECKOHEYHO YOBIBAIOIICH
' reOMETPUUECKON IPOTrPECCUH
4.3 3aaBaTh MOCIEAOBATEIHLHOCTH PA3IMIHBIMU CIIOCOOaMHU
4.4 Hcronb30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U IIPOTrPECCUM I PELICHUS PEAJIBHBIX 3a1a4 IIPUKIIAJHOIO XapaKTepa
5 MHoecTBa 1 JIOTUKa
5.1 OnepupoBaTh NOHATHAMH: MHOXECTBO, OIIEpalliy HAJl MHOKECTBAMU
5 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JUisl ONHMCaHUs pealbHbIX MPOILIECCOB U SBJIECHUH, MPU peIIeHUN
' 3a/1a4 U3 IpYrux yuyeOHbIX MPEIMETOB
5.3 OnepupoBaTh NOHATHIMU: OIPE/IEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO
11 KITACC
Kon . .
[TpoBepsieMble IPeMETHBIE PE3YJIBTATHl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl CPEAHETO OOIIETo
IIPOBEPSEMOTO oBpasoBaHs
pe3yabraTta
1 Yucna v BIYUCICHUS
11 OnepupoBaTh MNOHATUSAMU: HATypaJIbHOE, ILI€JIO€ YUCJIO; MCIIONIb30BAaTh IPU3HAKU JIEJIMMOCTH LENbIX YHUCEIl,
' pa3JI0KEHUE YMCIIA HA TIPOCTBIE MHOYKUTEIN I PEIICHUS 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTeIEM
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1.3 OnepupoBaTh NOHATUAMMU: JOrapuM YUCIIa, TeCATUYHBIC U HATYpajbHbIE JOrapupMbl
2 VYpaBHEHMsI 1 HEPAaBEHCTBA

’1 [lpumeHsTh CBOWCTBA CTENEHW JUIsi MPeoOpa3oBaHMs BHIPAKCHUH, OMEPUPOBATH MOHSATHSIMH: TOKa3aTeIbHOE
' ypaBHEHHE U HEPABEHCTBO; PelllaTh OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUI 1 HEPABEHCTB

25 BrimonHsATe peoOpa3oBaHus BEIPAKECHUH, COAEPIKAIIMX JIOTapru(MBI; OTIEPHPOBATH MOHATHAMU: JIoTapu(PMUIecKoe
' ypaBHEHHE ¥ HEPABEHCTBO; PEIIaTh OCHOBHBIE THITHI JJOTApU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB

2.3 HaxonuTh pemeHust npocTeHmmx TpUroHOMETPUIECKIX HEPABEHCTB

24 OnepupoBaTh NOHATUAMM: CUCTEMA JIMHEMHBIX YpAaBHEHUH U €€ pEIICHUE; MCIOJIb30BaThb CUCTEMY JIMHEHHBIX
' YpaBHEHMH JJIs peIIeHUs IPAaKTUYECKUX 3a/1a4

2.5 HaxonuTs pemeHus mpocTeHIX CUCTEM U COBOKYITHOCTEN pallMOHAIBbHBIX YPAaBHEHUH U HEPABEHCTB

25 MogenupoBaTh peanbHble CUTyalluH Ha s3bIKE aIreOpbl, COCTABIIATh BBIPAXKEHUS, ypAaBHEHMSI, HEPABEHCTBA U CUCTEMBbI
' 0 YCIIOBUIO 33J1a4M, UCCIIEeI0BAaTh IOCTPOSHHBIE MOJIENU C UCIIOJIb30BAHUEM armnapara ajireOpsl
3 QOyHKINH U TpaPuKH

OnepupoBaTh MOHATHUAMH: NEpUOAMYECKas (YHKUUS, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIHMH, TOYKH 3KCTpeMyMa
3.1 ¢byHKIMK, HauOobIIee ¥ HAaUMEHbIIEe 3HAYCHUS (YHKIMHM Ha MPOMEXYTKE; HCIOIb30BaTh MX Ul MCCICIOBAHUS
byHKIMH, 3aJaHHOM Tpadukom

3. OnepupoBaTh NOHATUAMU: FpapUKH IOKa3aTeIbHON, TIOrapu(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIMIA; n300paxaTh
' UX Ha KOOPAMHATHOM INTIOCKOCTU U UCTIONIb30BaTh /IS PEILICHUs] YPaBHEHUH 1 HEPAaBEHCTB

33 N300pakaTh Ha KOOPJAMHATHON MJIOCKOCTU rpa) KU IMHEHHBIX YPAaBHEHUH U UCTIOIB30BATh UX JUJIS PELIEHUS CUCTEMBbI
' JIMHEWHBIX YpaBHEHUI

3.4 Hcnonp3oBath rpaduky GyHKIHIA T UCCIIETOBAHMS TPOIIECCOB M 3aBUCUMOCTEH M3 APYruX y4eOHBIX TUCIUIIINH

Hauama maTemaTHueckoro aHaimsa
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OnepupoBaTh NOHATHAMM: HENpepbiBHAs (DYHKIMSA, NMPOU3BOAHAS (YHKLMHU; HCIIOIB30BaTh I'€OMETPHUUECKUN U

1 buznyecKkuii CMBICT MPOU3BOIHOM IS pElICHUS 3a/1a4
42 Haxoauth npous3BOAHbIE 3JE€MEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO
' byHKIUH
43 Hcmonb30BaTh MPOU3BOIHYIO [T UCCIIEIOBaHUS (DYHKIIMU HA MOHOTOHHOCTB M OKCTPEMYMBI, IIPUMEHSATH PE3YIbTaThI
' UCCIIEIOBAHMS K TOCTPOSHUIO TpauKoB
a4 Hcnonp30BaTh MPOU3BOIHYIO /IS HAXOXKACHHUS HAWIYUIIETO PEHICHHs] B MPUKIATHBIX, B TOM YHCIE COIHAIBHO-
' HYKOHOMHMYECKUX, 3a/1a4ax
4.5 OnepupoBaTh NOHATUAMHU: IEPBOOOPA3HAS U MHTETPaJl; TOHUMATh T€OMETPUUYECKUM U (PU3UUECKUI CMBICT MHTErpasia
4.6 Haxonutek mepBooOpasHbie d1eMEeHTAPHBIX QYHKITUH, BEIYUCIATh HHTETpa 1o Gopmysie Hetorona — JleiiOauma
47 Pemarp nmpukiaaHele 3a7add, B TOM YHKCIE COLUAIbHO-SKOHOMHYECKOIO U (PU3MUECKOro xapakrepa, CpeicTBaMHU
' MaTeMaTHYECKOro aHalln3a
IMPOBEPSAEMBIE 3JIEMEHTBI COJAEP KXAHUS
10 KJITACC
Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS
1 Yucna v BIYKCICHUS
Panmonanbupie  yncna. OOBIKHOBEHHbIE M JECSATUYHBIE JPOOM, TPOLECHTHI, OECKOHEYHbIE MEpPHOAWYECKHE ApoOu.
1.1 ApudmeTrueckue Oonepanuyd ¢ palHoOHATBHBIMU YHCIaMH, MpeoOpa3oBaHUsl YHCIOBBIX BbIpakeHUW. [IpuMeHnenue npoOeit u
MPOLIEHTOB sl pEIICHUS MPUKJIAIHBIX 3a7]a4 U3 Pa3IMuHbIX OTpaciiell 3HaHUN U peanbHOM KU3HU
12 JeiictBuTenpHbie yncna. PaninoHanbHbIe 1 HppalliOHANbHBIC Yicia. ApudMeTHIECKIe ONepalluy ¢ JeHCTBUTENbHBIMUA YHCIIAMHU.
. [TpuGnxEHHBIE BHIYUCIICHUS, PAaBUJIa OKPYIJICHUS, TPUKHUIKA U OIICHKA Pe3y/IbTaTa BEIUMCICHHMA
13 Crenens ¢ nensiM nokasaresneM. CtanmapTHas ¢opMa 3amicu JeHCTBUTEILHOTO yucia. Mcnons3oBanue nmoaxossmend Gopmsr

3aIUCH JCUCTBUTEILHBIX YHCEN JJI1 pCHICHHUS IMTPAKTUYCCKUX 3aaa4 U NPEACTaBICHUA JaHHBIX
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1.4 ApudmeTrnueckuii KOpeHb HaTypaJabHOH cTeneHu. JledcTBus ¢ apudMeTHueCKuMI KOPHIMU HATypaJIbHOW CTETIEHU
1.5 CuHyc, KOCHUHYC ¥ TAaHT'€HC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTAHI€HC YMCIOBOIO apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 ToxxaecTBa U TOKJECTBEHHbIE TPEOOPA30BaAHUS
2.2 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI
2.3 YpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHue HepaBeHCTBA. MeTo1 HHTEPBAIOB
2.4 Penrenune nensix U ApoOHO-PAIMOHANBHBIX YPAaBHEHHI U HEPABEHCTB
2.5 Pemenue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB
2.6 Perienue TpUroHOMETpHUUYECKUX YpaBHEHUH
”7 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3INyHbIX 00JacTei HayKu U peaibHOI
' KU3HH
3 @yHKIMHU U TpaduKu
3.1 OyuK1ms, crocoos! 3ananus pyakuuu. I'paduk Gynkmum. Bzanmuo oOparnsie pyHKIMN
3 OO6nacTb onpesienieHust 1 MHOKeCTBO 3HaueHui pynkimu. Hynu ¢pyakuuun. [IpomexxyTku 3HaKOOCTOSHCTBA. UETHBIE U HEUETHBIE
. byHKIIH
3.3 CrenenHas (yHKIUS C HATYpaJbHBIM M LIeNbIM Noka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOopHs N-0if crenenu
3.4 Tpuronomerpuyeckas OKpyKHOCTb, ONpeIe/IEHIE TPUTOHOMETPUYECKUX (PYHKLUI YUCIOBOIO apryMeHTa
4 Hauana maTemMaTHueckoro aHajimsa
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs NTOCIEA0BAaTEIbHOCTEH. MOHOTOHHBIE TIOCIIE10BATEIBHOCTH
Apudpmerrueckas 1 TeoMeTpudeckas nmporpeccuu. beckoneuHo yObiBaromasi reomerpudeckas nporpeccus. Cymma 6€CKOHEUHO
4.2 yOBIBaroLIeil reomMeTpuueckoil mporpeccud. @opMmyna CIOXKHBIX IPOLEHTOB. lVcmonb30BaHUE NPOTPEecCHUU S PELIeHHUs

PCAJBbHBIX 3a4a4 MMPUKIAAHOT'O XapaKTepa
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5 MHoecTBa 1 TOTUKa
£ { MHoxecTBO, oniepanuy Haj MHOKecTBaMU. Jluarpammbl Diiniepa — Benna. [IpuMmeHeHre TeOpeTUKO-MHOKECTBEHHOTO anmapara
' JUTSL ONTUCAHUSI peaibHbBIX MIPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX yueOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CleACTBUE, J0Ka3aTEILCTBO
11 KJTACC
Kon [IpoBepsieMblil PIEMEHT COJECPKAHUS
1 Uucna v BBIYUCHCHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH LENbIX YUCEN
1.2 CreneHsb ¢ pallnOHaNBHBIM MTOKa3zaTesaeM. CBOWCTBA CTEICHH
1.3 Jlorapudm uncna. Jlecatnunbie 1 HaTYpaJIbHBIE JTOTrapUPMBbI
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 [IpeoOpa3oBaHne BBIpAKEHHI, COACPIKALIIUX JIOTAPU(MBI
2.2 [IpeoOpazoBaHue BeIpaKEHU, COAECPIKALIMX CTENEHH C PAllMOHAIBHBIM MIOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [Toka3aTenbHbIE YpaBHEHHS 1 HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHUS U HEPABEHCTBA
2.6 CucreMbl TUHEHHBIX YpaBHEHUN. Perienne npuKkiIaJHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI TMHEHHBIX YpaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PELICHUIO MaTEMAaTHUYECKHX 33/1a4 U 3a]a4 U3 Pa3InYHbIX 00JIacTeil HAyKH U
. peallbHOM KU3HU
3 OyHKIMH U TpaduKH
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Oynkius. [lepuonnyeckue ¢yHkuuu. IIpoMeXyTKM MOHOTOHHOCTH (QYHKUMH. MakKCUMyMbl M MHUHUMYMBI (DYHKIUH.

31 Haubonbiiee u HanMeHbllIee 3HaYeHHE (PYHKIIUU Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH

3.3 [ToxazatenbHas u norapudmudeckas GyHKIIMH, KX CBOWCTBA U TPapUKH

3.4 Hcnonp3oBanue rpadukoB GyHKIWH 1S pEIICHUs] YpaBHEHHUIA U TIMHEHHBIX CHCTEM

35 Hcnonb3oBanue rpadukoB GpyHKIUI U1 MCCIIeOBAaHUS MTPOIIECCOB U 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT IIPU PEIICHUH 3314
' U3 IPYruX Y4eOHBIX IPEIMETOB U pEaIbHON )KU3HU
4 Havana maTemaTnueckoro aHajinsa

4.1 HenpepsiBable pyHKIMN. MeTOA HHTEPBAJIOB JJIS pEIICHUs] HEPABEHCTB

4.2 [TpousBoanas ¢hyakuun. ['eomeTpuueckuii 1 PU3NUECKHUI CMBICT TIPOU3BOTHON

4.3 [TpouzBoaHbIe 351eMeHTapHbIX QyHKIUH. DOpMyNbl HAX0XKIEHUS TPOU3BOIHONW CYMMBI, MPOU3BEICHUS U YaCTHOTO (DYHKIUI

44 [lpumeHeHne MPOU3BOAHON K HMCCIEAOBaHHMIO (YHKIWH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxomeHue HamOONbBIIETo |
' HAaUMEHBIIIETO 3HaUY€HUs QYHKIIMHU Ha OTPE3Ke

45 [IpumeHneHne NMpou3BOIHOM Il HAXOXKJIEHUS HAWIYYLIETO PELIECHUS B NMPHUKIAAHBIX 3ajayax, JJil ONPEICJIEHHUS CKOPOCTH
' nporiecca, 3aIaHHOT0 GopMyIIon win rpadukom

4.6 [lepBooOpa3nas. Tabnuua nepBoodpa3HbIX

4.7 HuTerpai, ero reomeTpuueckuii 1 pusnyeckuii cMpici. Beraucnenue uaterpana no popmyne Herotona — JleliOaua

INPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBFPA30BATEJBbHOM TPOIT'PAMMBI CPEJTHEI'O OBIIIET'O OGPA3OBAHUSI

Kon

IPOBEPSIEMOTO
TpeboBaHus

[TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbl
cpeaHero oduiero oopa3oBaHus
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Brnanenue meromamu [JoKa3aTenbCTB, aIrOPUTMAMU peIEHHs 3a7ady; yMeHue (opMyaupoBaTh U ONEPUPOBATH
HNOHATHUSMU: OIpeJlelIeHne, akCHuoOMa, TeopeMa, CJIEJICTBHE, CBOMCTBO, MPHU3HAK, JAOKA3aTebCTBO, PaBHOCHUIIbHbIE
(OopMyYNIHPOBKH; IPUMEHATh UX; YMEHHE (POPMYIUPOBATH OOPATHOE U MPOTUBOIOJIOKHOE YTBEPXKIECHUE, IPUBOAUTH
OpUMEpPbl M KOHTPIPHUMEpPBI, MCIOJIb30BaTh METOJ] MaTeMaTHYeCKOM MHAYKIUHM; MPOBOAMTH JOKa3aTeJIbHbIE
paccyXAeHus IpU PELIeHUH 3a]a4, OLIEHUBATh JIOTMUYECKYIO NMPaBHIIBHOCTh PACCYXIECHUI; YMEHHE OIEepUpOBaTh
MNOHATUSAMM: MHOXECTBO, IOJIMHOKECTBO, OIEpall¥ HaJ MHOKECTBAaMHU; YMEHHE HCIIONb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar AJis OMMCAHUS PealIbHbIX MPOLECCOB U SIBJICHUM U MpPH pELIeHUH 3a/lad, B TOM YHUCIIE U3
JIpYr'uX Y4eOHBIX NpPEAMETOB; YMEHHE ONEpUpOBaTh MOHATHUAMHU: Tpad, CBSI3HBIM Tpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 33/1aBaTh M ONUCHIBATh I'padbl Pa3IMYHBIMU CIIOCOOAMU; HUCIIOJIb30BaTh Irpadbl MPU PEIICHUU

3agad

YMeHue onepupoBaTh MOHATHUSAMU: HATYpajJbHOE YHUCIO, IIEJI0€ YUCIO, CTENEHb C LEJbIM IOKa3aTeleM, KOPEHb
HATypaJIbHOM CTETIeHH, CTETIEHb C PAIMOHATHLHBIM [T0OKa3aTeIeM, CTETICHb C ICHCTBUTEIHHBIM MTOKA3aTeJIeM, JIOTapuhm
YHUClla, CHHYC, KOCMHYC W TAHT€HC MPOU3BOJIBHOIO YHCIA, OCTAaTOK IO MOJYJI0, pPalMOHAIBHOE YHUCIO,
UpPpAILMOHATIFHOE YHCIIO, MHOXECTBA HATypalbHBIX, IENbIX, PAIMOHANBHBIX, ACHCTBUTENBHBIX YHUCET; yMEHHUE
UCIIONIb30BaTh MPU3HAKK ACIMMOCTH, HaUMEHBIINNA OOLIMI AEeNUTENh U HauMEeHbllee o0Ilee KpaTHOE, ajJrOpUTM
EBknuaa mpu pemieHHH 3a4ad; 3HAKOMCTBO C Pa3IWYHBIMU TO3HIIMOHHBIMH CHCTEMaMHU CUHCICHHUS; yYMEHHUE
BBIMOJIHATH BHIYMCIIEHUE 3HAYCHHUI U IPe0Opa30BaHUs BBIPAKEHHUI CO CTENEHSIMHU U JiorapudmMamu, IpeodpazoBaHus
JIpOOHO-PAallMOHANIBHBIX BBIPAKEHUI; YMEHHE OINEpPUpPOBaTh MOHATUSMU: MOCIEIOBATEIBHOCTh, apudmeTuyeckas
nporpeccusi, reoMeTpudeckas nporpeccusi, 0eCKOHEUHO yObIBaroIIasi FeOMETpUUECKasi MPOrpeccrs; yMEHUE 3a/1aBaTh
MOCJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBI0 PEKYPPEHTHBIX (OPMYI; YMEHHE OINEepUpPOBaTh MOHATUSMHU:
KOMIUIEKCHOE YHCII0, CONPSKEHHBIE KOMIIEKCHBIE YMCIIa, MOJIYJIb M apTyMEHT KOMILJIEKCHOTO YKcia, (popma 3anucu
KOMIUIEKCHBIX ~4YuceN (FeoMeTpuYecKas, TPUTOHOMETpHYEeCKass U anreOpanyeckas); yYMETb MPOHU3BOJIUTH
apudMeTHIeCKHe JEHCTBUS ¢ KOMIUIEKCHBIMH YUCJIAMH; IPUBOIUTH IPHUMEPHI HCIIOJIB30BAHMS KOMIUIEKCHBIX YUCEIT;

OIIEpUPOBATh NOHATUAMHU: MaTpuLa 2x2 U 3x3, oNpeaeIuTeIb MaTPULbl, TEOMETPUYECKUIN CMBICI OIIPEAEIUTENS
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YMeHue  omnepupoBaTh  MOHATHSMHU:  pallMOHANbHBIC, HppalOHAJbHBIE, IOKa3aTelbHbIe, CTEICHHBIE,
norapuMuUecKre, TPUrOHOMETPHUUECKHE YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBbI; yMEHHE ONIEPUPOBATH OHATHUSIMU:
TOKJECTBO, TOXJIECTBEHHOE IpeoO0pa3oBaHUEe, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUH U HEPABEHCTB,
PaBHOCUIILHOCTH YPaBHEHUI, HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3IMYHBIX MPUEMOB; pelIaTh ypaBHEHHUS, HEPABEHCTBA M CHCTEMBI C IapaMeTpoM; NPHUMEHSATHb YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JIJISl PEIICHHUS] MATEMaTHIECKUX 3a7a4 U 3a/1a4d U3 Pa3IMIHBIX 00JacTel HAyKH B peaTbHOM

KHU3HU

YMeHne omnepupoBaTh MOHATHAMHU: (YHKIHSA, YETHOCTh (DYHKIMH, MEPUOIUYHOCTh (QYHKIUH, OTPAHHYCHHOCTD
(GyHKIMH, MOHOTOHHOCTH (DYHKIWH, SKCTpeMyM (yHKIUH, HanOojbllee W HAaMMEHbIIee 3HAUYeHUS (DYHKIMU Ha
POMEXYTKEe, HelpepblBHAs (YHKLHUSA, aCUMIITOTHI Tpaduka (YHKIUH, NIEpBas U BTOpas NPOM3BOJIHAS (QYHKIUH,
reOMETPUYECKUN U (PU3HUUECKUI CMBICI IIPOU3BOJHOM, IEpBOOOpa3Hasi, ONpeAeaEHHBIA HHTETPall; YMEHHE HAXOAUTh
aCHUMIITOTHI Tpaduka GYyHKIUHU; YMEHUE BBIYUCIATH TPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMITO3UIIH
GbyHKIMI, HAXOAUTh ypaBHEHHE KacaTeIbHOU K rpaduKy pyHKIIUU; YMEHHE HaXOAUTh POU3BOHBIE JIEMEHTAPHBIX
(GyHKLMI; yMEHHE HCIIOIB30BATh IPOU3BOIHYIO JUISl CCIe10BaHMs (GYHKIUI, HAXOIUTh HAaMOOJIbIINE U HAUMEHbBIIINE
3HayeHHUs (QYHKUUH; CTPOUTHh I'pa)UKd MHOTOWICHOB C HCIOJIB30BAHMEM allapara MaTeMaTHYeCKOro aHaju3a,
OPUMEHATh NPOU3BOAHYIO JJIS HAXOXKACHUS HAWIY4IIEero peleHHs B MPHUKIAJHBIX, B TOM YHUCJIE COLMAIbHO-
SKOHOMHYECKUX M (GU3NYECKUX 3a]jauax; HAXOAUTh IUIOMAAN U 00BEMBI (PUIyp € MOMOIIBIO UHTErpaia; NPUBOIUTh

IpUMEpPhl MAaTEMAaTHUYECKOT0 MOJIETTUPOBAHUS C MOMOILBI0 Tu(depeHIINaTbHBIX YpaBHEHUI

YMeHue omnepupoBaTh MNOHATUSAMU: Tpaduk (QyHKUMH, oOpaTtHas (yHKUUSA, KOMOO3ULMS (GYHKIHUM, JUHEHHAs
GyHKIMS, KBajpaTUuHas QyHKIMS, pallMoHaabHas (PyHKUUs, cTeneHHas (pYHKUUs, TPUTOHOMETpUUECKHE (YHKIUH,
o0paTHbIE TPUTOHOMETpHUECKUE (DYHKIIMHU, TOKa3aTellbHas U JorapupMudeckas QyHKIIUN;, yMEHUE CTPOUTH rpaduku
U3Yy4CHHBIX (DYHKUUH, BBIMOTHATH NpeoOpa3oBaHus rpadukoB (DYHKIHHA, WCHOIB30BATh TpaUKH IS U3YyUCHHS
IPOLECCOB U 3aBUCUMOCTEH, IIPU PELICHUU 331ad M3 JPYruX y4eOHBIX NPEJMETOB U 33ad M3 peajbHON KU3HH;

BBIpaKaTh (OpMyJIaMH 3aBHCHMOCTH MEXIy BEJIMYMHAMH, HCIIOJIb30BaTh CBOWCTBA M Tpaduku (yHKUMH Ui
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peuicHud ypaBHeHHﬁ, HCEPABCHCTB U 3aJja4 C IIapaMCTpaMU; I/I306pa)I(aTL Ha KOOpHHHaTHOﬁ IINIOCKOCTH MHOXXCCTBA

peleHi ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue peniatb TEKCTOBBIE 3a/1a4K PA3HBIX THIOB (B TOM YHCJIE€ HA MPOIEHTHI, I0JIM U YaCTH, HAa IBUKEHHE, paboTy,
CTOMMOCTh TOBapOB W YCIYyT, HAJOTH, 3a7aud U3 OOJAcTH yNpaBieHHUsS JUYHBIMU M CEMEMHBIMH (PUHAHCAMMU);
COCTaBJISITh BBIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA W MX CHUCTEMBI MO YCJIOBHIO 3a7a4M, UCCICAOBATH MOJTYYCHHOE
pelieHrne W OICHUBATh MPABAONOAOOHOCTh PE3YNIHTATOB, YMEHHUE MOJICTUPOBATh PEajbHBIC CUTYallMH Ha S3BIKE
MaTE€MAaTHUKHU; COCTABIISATh BBIPAXKECHUS, YPABHEHUS, HEPABCHCTBA U UX CHUCTEMBI M0 YCIOBHUIO 3aJlay, UCCIEI0BATh

MOCTPOEHHBIE MOJIEJIN C UCTIOIb30BaHUEM allnapara aaredpbl, HHTEPIPETUPOBATH OJTYYEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUSAMH: cpefHee apu]MmeTnyeckoe, MeauaHa, HauOOJbIEe W HAaUMEHBIICe 3HAYCHHUS,
pa3Max, JUCHepCHusi, CTaHIapTHOE OTKIOHEHHE YHUCIOBOTO HAa0Opa; yMEHUE WU3BIEKaTh, HHTEPIPETUPOBATH
uHbOpMaIMIO, TPEICTABICHHYI0 B Ta0nMIlax, Ha AHAarpaMMmax, rpadukax, OTPaKaloIIyld CBOWCTBA peaTbHBIX
MIPOIIECCOB U SBJIICHUH; MPEICTABIATh HH(POPMAIIHIO C ITOMOIIBIO0 TA0JIHII U AUArpaMM; UCCIEI0BATh CTATUCTUYECKUE
JaHHBIC, B TOM YHCIIe C TPUMEHEHHUEM TpauuecKux METOAOB U AIEKTPOHHBIX CPEACTB; TpadUvecKu HCCIeA0BATh

COBMCCTHBIC Ha6J'II-OI[eHI/IH C MIOMOIIbIO JUAarpaMm pacCCUBaAHUSA U JIMHEHHOM perpeccun

VYMeHue onepupoBaTh MOHATHAMHU: CIy4ailHbIM ONBIT M CilydaliHOE COOBITHE, BEPOSATHOCTh CIy4alHOI'O COOBITHS;
YMEHHUE BBIYHCIATh BEPOATHOCTb C MCIIOJIB30BaHMEM IpaUueCKUX METOJO0B; NMPUMEHATh (OPMYINbI CIOKEHHUS U
YMHOXKEHUSI BEPOATHOCTEH, (popmyiny MoOJIHON BeposTHOCTH, (opmyny bepHynnu, xkomMOuHaTOpHBIE (QakKThl U
(bopMyJibl; OLIEHUBATh BEPOSATHOCTH pEaIbHBIX COOBITUH; YMEHHE ONEPUPOBATh MOHATUSAMU: CiIydailHasl BeJIMYUHA,
pacnpeseiacHue BEpOATHOCTEHM, MaTeMaTU4eCKOe OKUAAHUE, AMCIEPCUs U CTaHAAapTHOE OTKJIOHEHHE CIy4ailHOi
BEJIMYMHBI, QYHKIIUN PaCIpeIeIeHNs U IJIOTHOCTH PABHOMEPHOI0, TIOKAa3aTeIbHOTO M HOPMAJIbHOTO Pacpe/IeIeHUN;
YMEHME MCHOJIb30BaTh CBOMCTBA N3YUEHHBIX PACHPENEICHUN ISl PEILICHUs 3a/1a4; 3HAKOMCTBO C MOHITHSIMU: 3aKOH
OO0JIBIINX YHCEI, METO/IbI BBIOOPOYHBIX UCCIIEAOBAHUM; YMEHHE PUBOJUTH PUMEPHI POSIBICHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOIHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHHE ONIEpUPOBATH IOHATUAMU: COUETAHUE, IEPECTAHOBKA, YUCIIO

COquaHHﬁ, YHUCJIO IICPECTAHOBOK;, OHMHOM HBIOTOHa; YMCHHC NPUMCHSTH KOM6HHaTOpHBIe (paKTLI U pacCyKACHUA I
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peumicHusd 3a4ad; OLCHUBATH BCPOATHOCTH PCAJIBHBIX CO6BITHﬁ; COCTaBJIATL BCPOATHOCTHYHO MOJICIbL H

UHTEPIPETUPOBATH MOITYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHITHSIME: TOUKA, IPsiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, BEIMUMHA YTJIa, INTOCKUI
yroJi, IBYTPaHHBIA yroJl, TPEXTPAHHBIN yToJl, CKPEeIMBaOIIUECs MPsAMbIe, apauIeIbHOCTh U MEePIEeHANKYIIPHOCTh
MPSIMBIX ¥ TUIOCKOCTEH, YrOJ MEXKIY MPSAMBIMH, YTOJI MEXKIY MPSMON M TJIOCKOCTBIO, YIOJl MEXIY IMJIOCKOCTSIMHU,
paccTosiHUE OT TOYKU N0 IUIOCKOCTH, PACCTOSHHE MEXKTY TMPSMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSIMH; YMEHUE
UCIIOJIb30BATh MPH PEIICHUU 33J1ad M3YYCHHBIC (DAKTBl MU TEOPEMbI IIAHUMETPUHU; YMCHHE OIICHUBATH pPa3Mephl
00BEKTOB OKPY’KAIOIIETO MUPA; CTPOUTH MATEMATHUYECKUE MOJIEITH C IOMOIIbIO T€OMETPUUECKUX TIOHSITHI U BEJIUYUH,

peiaThb CBA3aHHBIC C HUMU MPAKTHYCCKUC 3a1a4YN

10

YMeHue onepupoBaTh NOHATHAMH: IUIOMIAb GUTYPBI, 00BEM (DUTYPBI, MHOTOTPAaHHUK, PABHUIIbHBIA MHOTOT'PAaHHHUK,
ceueHHe MHOTIOrpaHHMKa, KyO, mapasuienenunes, npusma, nupamuaa, Gurypa u moBepXHOCTh BpallleHUs, LIHITUHIID,
KOHYC, 1ap, cdepa, iomaab chepsl, IIonaab MOBEPXHOCTH MUPAMUIbI, TPU3MBbI, KOHYCa, IWIMHIpPA, 00BEM Ky0a,
IPSIMOYTOJIBHOTO TapajulesienuIea, MUpaMUuIbl, MPU3Mbl, LWIMHIpA, KOHYyca, IIapa, pa3BEPTKa MOBEPXHOCTH,
CeueHUs KOHyca U LWIMHJpA, NapajyiebHble OCH MM OCHOBAHUIO, CEUYEHHE I1apa, IUIOCKOCTh, Kacaromascs chepsl,
LWIMH/Ipa, KOHyCa; YMEHHE CTPOUTh CEYEHNE MHOT'OI'paHHUKA, U300pakaTh MHOTOIPAHHUKH, (PUTYPBI U IIOBEPXHOCTH
BpalllCHUs, UX CEYCHMs, B TOM 4YHUCJIE C IOMOLIbIO DJIEKTPOHHBIX CPEICTB; yYMEHHE IIPUMEHATH CBOMCTBA
reOMETPUYECKUX (PUTYp, CAMOCTOATENBHO (POPMYIUPOBATH ONPEAEICHUS N3ydaeMbIX (PUTYp, BBIIBUTATh THIIOTE3BI O
CBOICTBaX M NpHU3HAKAX TeoMeTpuyeckux ¢Guryp, oOOCHOBBIBaTb WJIM OIPOBEpPraTh HX; YMEHHUE IMPOBOJIUTH

KJaccuPpuKanuio GUTryp Mo pa3IundHbIM IMPU3HAKAM, BBITOJIHITH HEOOXOIUMBIE JOTIOTHUTEIBHBIC TTOCTPOSHUS

11

YMeHune OIICPHUPOBATH MOHATUAMMU: IBUKCHHUEC B ITPOCTPAHCTBE, HapaJ'IJ'IeJ'IBHI:Iﬁ MEPEHOC, CUMMETPUS Ha INIOCKOCTHU U
B [IPOCTPaAHCTBE, IOBOPOT, ITpeodpa3zoBaHue 1Mo100us, TOA0OHbIE (PUTYPBI; YMEHHE PACTIO3HABATH PAaBHBIE U MTOI00HbIC
(I)I/II‘ypBI, B TOM HUCJIC B IIPUPOJAC, UCKYCCTBC, apXUTCKTYPEC; UCII0JIB30BATh TCOMCTPUUCCKUC OTHOMICHUA IIPU PCILICHUN
3aJla4; HaXOJUTh I€OMETPUYECKHE BEJIMYMHBI (IJIMHA, YTOJI, IJIOHa]b, 00BEM) NMPHU PELICHUH 3a1ad U3 JPYrux

y‘le6HBIX npeaMeToOB U U3 peaHBHOﬁ JKU3HU,; YMCHUC BBIYUCIIATE TCOMCTPUUCCKHUC BCIIMYNHBI (,Z[J'II/IHa, yrouJ, mjiomazib,
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00BEM, IUIOIIAAb MOBEPXHOCTH), UCHOJB3Ysl U3yUCHHbIE (POPMYIIBI U METO/Ibl, B TOM UYHUCJIE: IUIOIA/Ab OBEPXHOCTH
NMpaMuzbl, TPU3MBI, KOHyca, LWIMHIpPA, IUomans cdepbl; 00bEM Kyba, HpSMOYroJbHOIO MapajulesIenuIea,

MUpaMUJIbL, TPU3MBI, HWIMHAPA, KOHYCA, [1apa; YMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOIOOHBIX QUTYP

YMeHue onepupoBaTh MOHATHAMU: MPIMOYTOJIbHASI CHCTEMa KOOPAWHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPIAUHATHI

BEKTOPa, CyMMa BEKTOPOB, IMPOM3BEJCHHE BEKTOpa Ha YHCJIO, pa3joKEHUE BeKTopa Mo 0a3ucy, CKaJsipHOe

12 MPOU3BEJICHUE, BEKTOPHOE IMPOM3BEICHHE, YroJl MEXIYy BEKTOpaMU;, YMEHHE WCIOJb30BaTh BEKTOPHBIA U
KOOPJMHATHBIN METOJ JIUISl PEIICHHUS TCOMETPHUYSCKUX 3a7ad U 33/1a4 APYTrUX YIeOHBIX MPEIMETOB
YMeHue BBIOWpAThH MOAXOMASIINNA METOM IS PEUICHHs 33aJa4yd;, MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B MU3YUYCHUU
13 MPUPOJHBIX U OOIIECTBEHHBIX IMPOIIECCOB U SBJICHHUI; YMEHUE PaclO3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHUKH B

UCKYCCTBE, YMEHHE NPUBOJUTH NPUMEPbl MATEMAaTUYECKUX OTKPBITHUA POCCUHCKOM U MUPOBOM MaTEMaTUYECKOU

HayKU

HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

Kon
1 Uucna v BBIYUCICHUS
11 Hatypanbublie u nensie yncna. [Ipu3Haku AeIMMOCTH LEIbIX YUCEN
1.2 Panmonanbeubie uncna. OOBIKHOBEHHBIC M IECATHYHBIC IPOOH, MMPOIICHTHI, OECKOHEYHBIC TIEPUOTUUECKHUE TPOOH
1.3 ApudmeTnueckuil KOpeHb HaTypalbHOM cTeneHu. JlefcTBUs ¢ apupMETHUECKUMU KOPHIMH HAaTypaJbHOM CTETIEHU
14 Crenens c 1enbIM okasaresieM. CTeneHb ¢ pallioHaIbHBIM MoKa3aTeiaeM. CBOMCTBa CTEICHU
15 CuHyC, KOCHUHYC ¥ TAHT€HC YUCJIOBOT'0 apryMeHTa. APKCUHYC, apKKOCHHYC, ApKTaHT€HC YHUCIOBOTO apryMEeHTa
1.6 Jlorapudm uyucna. /lecATHUHbIC U HATYpaAJIbHBIE JIOTAPH(PMbI
17 JeiictButensHble uncia. Apudmernyeckue onepanuu ¢ ACHMCTBUTEIbHBIMU yuciHaMu. [IpuOnimkéHHbIE BBIUMCICHHS, TIpaBUiia

OKPYIJICHUS, IPUKKUIKA U OLICHKA pE3yJIbTaTa BBIYMCIICHHM
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1.8 [Ipeo6paszoBanue BhIpaKeHUI

1.9 KomriekcHbie yncna
2 VYpaBHEeHUsI U HEpABEHCTBA

2.1 Henble u 1poOHO-pallMOHAIBHbBIE YPABHEHUS

2.2 WppanumonanbHble ypaBHEHUS

2.3 TpuronomeTpuueckrue ypaBHEHUS

2.4 [okazarenbHble U JOTapUPMUUECKUE YPaBHEHHS

2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 HppanroHnanbHbIe HEPAaBEHCTBA

2.7 [TokazaTtenbHbIe U TOTrapudMUUECKIE HEPABCHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuiia CUCTeMbI JIMHEWHBIX ypaBHEHUH. ONpeaenuTenb MaTPHIIbI
3 OyHKIMY U Tpaduku

31 Oynkysa, crnocoObl 3ananus ¢yakuun. ['paduk dyaknum. B3zanmuao oOpatHbie QyHKIMU. YETHBIE M HEU€THBIE (QYHKIUU.
' [lepuoanueckue GpyHKIMN

3.9 Ob6nacte ompeneneHus U MHOXKecTBO 3HaueHMM ¢yHkiuu. Hynum ¢ynkumu. IIpomexxyTku 3HakomocTosHcTBa. [IpoMexyTku
' MOHOTOHHOCTH (YHKIIMH. MaKCHMyMbI 1 MUHUMYMBI pyHKITMH. Hanbonpmee n HanMeHblIee 3HaYeHne (PyHKIIMH Ha TPOMEKYTKE

3.3 Crenennast GyHKIUS C HATYpaJIbHBIM M LENbIM roka3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0if cTeneHn

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpaduKku

3.5 [TokazarenbHas u norapudmuueckas pyHKINU, UX CBOMCTBA U TpaduKu
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3.6 Touxu pa3pbiBa. ACUMNTOTHI rpapukoB GpyHKIUI. CBOMCTBA (QYHKIMHA, HEIPEPHIBHBIX HA OTPE3Ke

3.7 IlocnenoBatenbHOCTH, CIOCOOBI 3aaHUS TIOCIIEI0BATEIBHOCTEN

3.8 Apudmernueckas u reoMerpuueckas nporpeccuu. @opmyia CiI0XKHBIX MPOLIEHTOB
4 Havana maTtemaTnyeckoro aHanmsa

4.1 [pousBognas Gpynkiun. [Ipon3BoIHbIE dJIeMEHTAPHBIX (YHKINI

42 [lpuMeHeHne MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxneHue HauOOJbIEro u
' HAaMMEHBUIETO 3HaYeHUs (PYHKIIUU Ha OTPE3Ke

4.3 IlepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA

5.1 MHOkecTBO, Onepaluu HaJl MHOKecTBaMHU. [{narpammel Diinepa — Benna

5.2 Jloruka
6 BeposITHOCTh 1 cTaTUCTHKA

6.1 OnwucarenpHas CTaTUCTUKA

6.2 BeposiTHOCTh

6.3 Kombunaropuka
7 I'eomeTpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKT

7.4 Tesa n NOBEpXHOCTH BpallCHUS

7.5 KoopaunaTsl 1 BEKTOPEI
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
—  Aunre6pa u Hauajga matematudeckoro ananmusa, 10-11 kmaccel/ Anumon IILA., Konsrun FO.M., TkaueBa M.B.
u Jp., AkimonepHoe oobmiectBo «M3narenscTBo «IIpocBerieHue»

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET
— bubmauoteka [IOK https://m.edsoo.ru/1568aba3



https://m.edsoo.ru/1568aba3
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