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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yueb6HOTo Kypca «Anredpa U Hadaa MaTeMaTHIECKOTO aHaln3a» 0a30BOT0 yPOBHS
s oOywarommxest 10 —11  xmaccoB paspaborana Ha ocHOBe @enepaibHOrO TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa CPEAHETO 001Iero 00pa3oBaHus, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM,
IPEIbSBISIEMBIX K MaTeMaTHYeCKOMY OOpa30OBaHMIO, U TPAIUIHMA POCCHIICKOro oOpa3zoBaHus. Peanmmsanms
MporpaMMbl  00€CreYrBaeT OBJAJIEHUE KIIOUYEBHIMH KOMIIETEHUHUSMHU, COCTABIISIIOIIMMHU OCHOBY JUIS
CaMOpPa3BUTUSI M  HENPEpPhIBHOTO 00pa30BaHUs, LEJIOCTHOCTh  OOMIEKYIbTYPHOTO, JHYHOCTHOTO H
MMO3HABATEIBHOTO PA3BUTHS IMYHOCTH O0YYaIOIINXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajma MaTeMaTH4eCKOro aHajin3a» SBIAETCS OJHUM U3 Hauboliee 3HAUMMBIX B
porpamMMe CTapIei MIKOJbI, MOCKOIbKY, C OJTHOW CTOPOHBI, OH 00ECIeYNBAET HHCTPYMEHTAIBHYIO 0a3y s
M3YYEHHUS BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (POPMUPYET JOrHUYECKOe U abCTpaKTHOE
MBIIUICHUE Y4YaIlUXCs HAa YpPOBHE, HEOOXOAMMOM MJisi OCBOCHHUS KypcOB MH(OPMATHUKH, OOIECTBO3HAHUS,
UCTOpPUU, CIIOBECHOCTH. B paMkax [OaHHOro Kypca ydyalluecs OBJIa/JIeBalOT YHUBEPCAJIBHBIM SI3bIKOM
COBPEMEHHOW HayKH, KOTOpasi pOPMYIHUPYET CBOU TOCTHIKEHUSI B MATEMAaTUYECKOH opme.

Kypc anreOpbl u Havyanm MaTeMaTHYECKOIO aHalIM3a 3aKJaJblBa€T OCHOBY JJISl YCIIELUIHOTO OBJIAJCHUS
3aKOHaMH (pU3UKH, XMMUHU, OMOJIOTHH, TOHUMAaHHS OCHOBHBIX TEHICHLMH SKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO
MCTOJIB30BaTh X B TIOBCEAHEBHOW XU3HHU. B Toe BpeMsi oBlajieHue aOCTPaKTHBIMU M JIOTHYECKH CTPOTHMU
MaTEMaTHYeCKUMU KOHCTPYKLIMSMH pa3BUBAaCT YMEHUE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
WUCTHHHOCTh YTBEP)KICHHS, HCIOIH30BaTh O0OOIIEHHWE M KOHKPETH3alWio, abCTparnpoBaHWE W aHAJIOTHIO,
dbopMuUpyeT KpeaTUBHOE U KPUTHUECKOE MBIIIeHHE. B Xoae m3ydyeHus anreOpbl U Hayal MaTeMaTHYECKOTO
aHauM3a B CTapUied IIKOJIe YydYalldecs [OJy4YaroT HOBBIM ONBIT PEMICHWS TNPUKIATHBIX 33734,
CaMOCTOSITENIFHOTO TIOCTPOEHHUSI MaTEeMaTHUECKUX MOJIeNed pealbHbIX CUTyallud U HHTEpIpETaluu
MOJTyYCHHBIX PEHICHUH, 3HAKOMSTCS ¢ TPUMEpaMH MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOE, HAYKE U B
UCKYCCTBE, C BBIIAIOIIMMUCSA MATEMAaTUYECKUMU OTKPBITUSMU U UX aBTOPAMH.

Kypc oOmamaer 3HAYMTENBHBIM BOCHHTATEIBHBIM MOTEHIMAIOM, KOTOPBIM peaan3yercss Kak dYepes
y4eOHBI MaTepual, CrocOOCTBYIOMINK (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 creuuduxy
y4eOHOH JesITeNbHOCTH, TPeOyoIel CaMOCTOATEIbHOCTH, aKKYPaTHOCTH, POJIOJDKUTEIHHON KOHIICHTPALUU
BHHUMAaHUS U OTBETCTBEHHOCTH 3 MOJIYUYEHHBIH Pe3yNbTaT.

B ocHoBe MeToaMKN 00ydeHUs anreOpe W HavajsaM MaTeMaTHYECKOTO aHAN3a JICKHT JIeATEIIbHOCTHBIN
HPUHIUI 00yUEHHUS.

CrpykTypa Kypca «Anrebpa © Hadaja MaTeMaTHYECKOTO aHAIM3a» BKIIOYAET CIIEAYIOIIHNE
CoJIepKaTebHO-MeToANueckne TUHUM: «Uucna u BerauciaeHus», «OyHkuuu U rpaduxu», «YpaBHEHUS U
HepaBeHCTBa», «Hadama wmaremarmyeckoro aHammsa», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIC
COZIepKATEIbHO-METOJUUECKUE JIMHUU U3y4yaroTcs Ha MPOTSDKEHUM JIBYX JIeT oOydeHHsl B CTaplued MIKoJje,
€CTECTBEHHO JIOTIONHSISI IPYT ApYyra M IMOCTETIEHHO HACHIIIAsCh HOBBIMH TEMaMH M pasjenaMu. J[aHHBIH Kypc
ABIISICTC MHTETPaTUBHBIM, MOCKOIbKY OOBEeIUHSET B ce0e cojepKaHWe HECKOJIbKUX MaTeMaTHYEeCKUX
IMCUIUIUIAH: anredpa, TPUTOHOMETPHS, MAaTEeMaTHUECKUI aHaJM3, TEeOpUsi MHOXKECTB U ap. Ilo Mepe Toro kak
yJaluecs: OBJIaZieBalOT BCE Oojee INMPOKMM MaTeMaTH4YeCKHM ammaparoM, y HHX I0CIIeA0BaTeIbHO
dopmMHpyeTcsT W COBEPIICHCTBYETCS yMEHHE CTPOWTH MAaTeMaTHYECKYI0 MOJENlb pPETbHOW CHUTYallHH,
NPUMEHATh 3HAHMS, MOJydeHHblE B Kypce «Anredpa M Hayajga MaTeMaTHYECKOro aHaluu3a», AJS PeLleHUs
CaMOCTOSITENTFHO CPOPMYITUPOBAHHONH MaTeMaTHYECKOH 3ajJadd, a 3aTeM WHTEPIPETUPOBATh TOITYYCHHBIN
pe3yibTar.

ConepxaTenbHO-MeTOANYECKass JTHHUS «YWCia M BBIYHCICHUS 3aBepiiaeT (popMHUpOBaHHE HABBIKOB
UCTOJIb30BaHUS AEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM IIKoJje. B crapiieii mkoine ocodoe
BHUMaHHE yJelseTcss (OPMHUPOBAHUIO TIPOYHBIX BBIYMCIHUTENBHBIX HABBIKOB, BKIIOYAOMUX B ceOs
WCMOJb30BAaHUE PA3TMYHBIX (OPM 3alHUCH ACUCTBUTEIBHOIO 4YHCIA, YMEHHE pALUOHAIbHO BBIOIHATH
NEWCTBUSI C HUMH, JelaTh MPHUKHIKY, OIICHWBaTh pe3ynabTar. OOydarommecss TONMyYaloT HaBBIKA
NpUOIMKEHHBIX BBIUMCIICHUM, BBIIOJHEHUS IEUCTBUI C 4YMCIaMH, 3allMCAHHBIMU B CTaHIApTHOH (opme,
WCTIOJIH30BaHUSI MATEMATHYECKIX KOHCTAHT, OLIECHUBAHMSI YMCIIOBBIX BBIPAKEHUH.

Jlunusa «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCs Ha MPOTSHKEHUU BCEro 0OydeHHs B cTapllel mikoJe,
MOCKOJIBKY B KKJIOM pa3Jiesie MporpaMMBbI IPEeTyCMOTPEHO PEIIeHNE COOTBETCTBYIOMHMX 3a1a4. OOydaroniiecs
OBIIQJICBAIOT PA3NUYHBIMU METOJAMU DPEUICHUS ILETbIX, PAIMOHATBHBIX, UPPAIMOHATNBHBIX, MMOKA3aTeIbHBIX,
JOTapu(PMHUUECKUX W TPUTOHOMETPHUYECKUX YpPaBHEHWH, HEPABEHCTB M HMX CHUCTEeM. [loiydeHHBIE yMEHHS



UCIIOJIB3YIOTCS TIPU UCCIIEOBAHUH (YHKITUI C TTOMOIIBIO MPOU3BOIHOM, pEIICHHH MPUKIATHBIX 337249 U 3a7a4
Ha HaXOXJCHUE HanOOIBIINX U HAMMEHBINNX 3HaueHni GyHKumH. JlaHHAsS coaepkaTeabHas JTHHUS BKIIOYACT
B ceba Takxke (POpMHpPOBAHME YMEHHMH BBINONHATH pacyérbl 1Mo ¢opmyrnaM, HpeoOpa3oBaHUs IIEIbIX,
paIlMoOHANTBHBIX, UPPANMOHATHHBIX U TPUTOHOMETPUUYECKHX BBIPAXKCHHM, a TaK)KE€ BBIPAKEHUH, COJEpIKAIINX
CTemeHn u JorapudMmbl. brarogaps H3ydeHHWIO aireOpandeckoro MaTrepuana IMPOWCXOAUT JallbHenIIee
pPa3BUTHE AJITOPUTMHUYECKOTO W aOCTPAKTHOTO MBIIUICHUS Yy4aIuxcsi, (OPMUPYIOTCS HAaBBIKH JCTYKTHBHBIX
paccyXJIeHHid, padOThl C CHMBOJIBHBIMU (pOpMaMU, IPEIICTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE
PaBEHCTB M HEpaBeHCTB. Aurebpa mnpesiaraetT 3p(PeKTUBHBIC MHCTPYMEHTHI JJIsl PEIICHHS MPAKTUYECKUX WU
€CTECTBCHHO-HAYYHBIX 33124, HAlJISTHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepsxarenpHO-MeTOMUYECKasT JUHUS «DYHKIUM U TpapuKU» TECHO IMepeIvieTaeTcss ¢ JAPYTuMHU
JUHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T MOCJIEI0BATEIbHOCTh U3yUeHus: MaTepuana. 3yuenue
CTENIEHHOM, MOKa3aTeIbHOU, JIOTApUPMUICCKON U TPUTOHOMETPHUCCKUX (DYHKIIMA, UX CBOWCTB W TpadUKOB,
UCIIOJIb30BaHNE (PYHKIMNA AJisi pElIeHHs 3a7ad W3 JIPYIHX Y4eOHBIX TPEIMETOB M PEabHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMAaTHYECCKUM aHAJIM30M, TaK U C PEIICHHEM YpaBHEHUU M HepaBeHCTB. [Ipu 3TOM O0bIIOE
BHUMaHUE yhaenseTcss (OPMHUPOBAHHWIO YMEHHS BBIPAXATh (OPMYJaMU 3aBUCHMOCTH MEXAY Pa3INYIHBIMH
BEJIMYMHAMU, WCCJIEAOBATh MOJy4YeHHbIe (DYHKIIMU, CTPOUTh UX Tpaduku. MaTtepuas 3TOH comep)kaTelbHON
JUHUY HAIeJIeH Ha Pa3BUTHE YMEHHUI U HABBIKOB, TIO3BOJISIONIUX BBIPAXKATH 3aBUCUMOCTH MEKIY BEITMIMHAMH
B pa3nu4HON (opme: aHaTUTHUECKOH, rpaduyeckoid U cioBecHOW. Ero m3ydeHue crnocoOCTBYET pa3BUTHIO
QITOPUTMHUIECKOTO MBIIIJICHHS, CITOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIUHY, UCTIOIH30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHus «Hauanma maTeMaTuyeckoro aHaliv3a» MO3BOJISET CYLIECTBEHHO PaCIIUPHUTH
Kpyr KaKk MaTEeMAaTHYECKHUX, TaK W MPHUKIATHBIX 3a7ad, JOCTYIHBIX OO0yYarONIMMCS, Y KOTOPBIX MOSBIISETCS
BO3MOXXHOCTh HCCJIEIOBaTh U CTPOUTHh Tpaduku (YHKIUH, ONpeAensiTh MX HAUOOINbIINE U HAaWMEHBIIHE
3HAUYEHUS, BBIYUCIATH TUIOMIAIH GUTYp U 0OO0BEMBI TN, HAXOAUTh CKOPOCTH M YCKOPEHUs IporieccoB. JlaHHas
coJiepKaTelIbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH IOCTPOCHHS MAaTEeMaTHYECKUX MOJCIICH pealbHBIX
CUTYaIlui, HAXOXICHHUS HAWIYYIIET0 PEIICHUS B MPHUKIAJHBIX, B TOM YHCIE COIHUATHbHO-YKOHOMHYCCKHX,
3ajlayax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYEeCKOro aHajin3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(hOopMaIbHO-JTOTHYECKOTO U KPEATHBHOT'O MBIIIICHHS, (OPMUPOBAHUIO YMCHHI PpACIO3HABATh IMPOSIBICHUS
3aKOHOB MaT€MAaTUKH B HayKe, TeXHHUKe W HcKyccTBe. OOydaromuecss y3HAaIOT O BBLAAIOIIUXCS pe3ysibTarax,
MOJIYYCHHBIX B XOJIC PA3BUTHS MaTEMATHKH KaK HayKH, U UX aBTOpax.

ConeprkarenpHO-MeTOoIMYecKast JTUHUS «MHOXKECTBAa M JIOTMKa» B OCHOBHOM ITOCBSIIEHA JJIEMEHTaM
TEOPUU MHOXKECTB. TEOpPETHKO-MHOKECTBEHHBIC TIPEJCTABJIICHUS TPOHU3BIBAIOT BECh KypC MIKOJBHON
MaTEMaTHKHU ¥ MpeAsiaraloT HauOoliee YHUBEPCATbHBIN SI3bIK, 00ObETUHSIONINI BCE pa3felibl MaTeMaTUKU U €€
MIPWIOKCHUH, OHU CBSI3BIBAIOT Pa3HbIe MaTeMAaTHUYECKUE MUCIHMILIMHBI B eAWHOE 1iesioe. [103ToMy BaKHO JaTh
BO3MOXXHOCTh IIKOJILHUKY TOHUMAaTh TEOPETHKO-MHOXECTBEHHBIN $I3bIK COBPEMEHHOW MAaTeMaTUKH H
WCIIOJIb30BATh €T0 JIJIST BEIPAKCHHSI CBOUX MBICIICH.

B kypce «Anrebpa u Hayama MaTeMaTHYeCKOrO aHajiu3a» NPUCYTCTBYIOT TaKXe OCHOBBI
MaTEeMaTHYECKOTO MOJISIMPOBAHMS, KOTOpPBIC MPHU3BAaHBI C(HOPMHUPOBATH HABBIKH IMOCTPOCHHUS MOJICIICH
pEeaNbHBIX CHUTYyallMi, HCCIEIOBaHUs JTUX MOJIENEH C TMOMOIIBIO ammapara anreOpbl U MaTeMaTH4ecKOoro
aHaJIM3a W WHTEPIPETANNU TIOMYyYSHHBIX PE3yJIbTaToOB. Takwe 3aJlaHus BIUICTCHBI B KaXKIbId W3 pPa3J/IeiioB
MPOrpaMMBbI, TTOCKOJIBKY BECh MaTepHall Kypca IMIMPOKO HUCIONIb3YeTCs s pelieHus MPUKIaaHbIX 3a1ad. [Ipu
pEIICHNN peANbHBIX TPAKTUYECKUX 3a7ad YdJalldecss Pa3BUBAIOT HAOIIOMATEIbHOCTh, YMEHUE HaXOIUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, HUCIOJIB30BaTh AHAIOTHIO, 0000IIaTh U KOHKPETHU3UPOBATH MpoOIeMy.
JlesITensHOCTh TI0 POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 33724 OPraHU3yeTCs B MPOIECCe N3YICHHUS
BCEX TeM Kypca «Anrebpa v Hayala MaTEMaTHYECKOTO aHAIIN3ay.

MECTO YYEGHOI'O KYPCA B YYUEBHOM IIVIAHE

B y4yeOHOM TuTaHe Ha WM3y4YeHHE Kypca ainreOpbl W Hadyal MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM YpOBHE
oTBOIUTCS 2 Yaca B Hexeno B 10 kimacce u 3 yaca B Henenmo B 11 kiacce, Bcero 3a jiBa rojga ooydenus — 170
YacoB.

1. COAEP)KAHUE YYEGHOI'O KYPCA
10 KVIACC
Paznesn 1. MHoKecTBa pAalMOHAJIBHBIX W JAeHCTBUTEJbHBIX 4YHCeJ. PanuoHa/lbHbIe YPaBHEHHS H
HepaBeHCTBa
1.1. MHokecTBa U JIOTHKA



MHosecTBO, onepauuu HajJ MHokecTBaMu. Jlmarpammbl Olinepa—Benna. [IpumeHeHue teopeTnko-
MHO’KECTBEHHOIO amrapara JJIsi ONMCAHMs PEAbHBIX MPOLIECCOB U SBICHUM, NPU PEIICHUU 3a1a4 U3 APYTUX
y4eOHBIX IPEIMETOB.

Omnpenenenune, Teopema, CIeICTBUE, T0KA3aTEIbCTBO.

1.2. YucJsia 1 BIYUCJICHUS

Panmonanbshele yncina. OObBIKHOBEHHBIE U JECSTUYHbIE APOOH, IPOLIEHTHI, OECKOHEUHbIE NIEPUOANYECKHE
npobu. Apudmernyeckre omnepanuy ¢ paldOHATBHBIMH YUCIAMH, MPEoOpPa30BaHUsl YHCIOBBIX BBIPAKECHUH.
IIpumenenue npoOeil M MPOLEHTOB Ul PELICHUs NPUKIATHBIX 3a7ad M3 Pa3IMYHbIX OTpaciiedl 3HAHUH U
peanbHOM KU3HU.

JelicTBUTenbHbIE Yncia. PalyoHanbHble W UppalMOHAbHbIE uucia. ApupMeTHYECKHe OIepaluu ¢
JIeWCTBUTENbHBIMU 4HcTIaMU. [IpuOMKEHHBIE BBIYUCICHHS, NpPABWIa OKPYIJICHUS, NPUKHUIKA U OICHKA
pe3yJibTaTa BBIYUCICHUN.

1.3. YpaBHeHHsI M HEpaBeHCTBA

ToxnecTBa u TOXK1ECTBEHHbIE TPE0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIHI.

VYpaBHeHME, KOPEHb ypaBHeHUA. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTol HHTEpBaoB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Paszpnen 2. ®ynkunu u rpagpuku. CreneHs ¢ HeabIM OKa3aTeaeM

2.1. ®yHkuuu U rpaguku

Oyukuwms, crocoos! 3aganus pyukuun. ['paduk Gynkuuu. Bzaumuo o6patubie GpyHKINU.

Obnacte ompeneneHuss W MHOXecTBO 3HaueHWid ¢yHkumu. Hymm ¢ynkoun.  I[IpomexyTkn
3HAKOMOCTOAHCTBA. YETHDBIE 1 HEUETHDBIE (PYHKITHH.

Crenennas GyHKIHUS ¢ HATYpaJbHBIM U 1IeJIbIM TTOKa3aTesneM. EE cBolicTBa u rpaduk.

2.2. Yuciaa v BBIYMCICHUS

Crenenp ¢ 1iensiM nokasarenem. CtannaptHas GpopMa 3amucu JIeHCTBUTENBHOTO Yncia. Vcnoas3oBanue
noaxoAsmei GopMel 3amucu JEHCTBUTENBHBIX YUCEN JUIS PELICHMs MPAKTUYECKUX 33/Jad U NpPeACTaBICHUs
JAHHbIX.

Pa3znen 3. Apupmernyeckuii KopeHb N—oii crenenn. UppaunoHaibHble ypABHEHHUS U HEPaBEHCTBA

3.1. Yncaa v BbIYUCICHUS

Apudmernueckuii KOpeHb HaTypaJbHOH cTeneHu. JleHCTBUS C apupMETHYECKMMH KOPHIMHU
HaTypaJIbHOM CTEIICHHU.

3.2. YpaBHeHHS] M1 HEPABEHCTBA

Pemenne nppanoHanbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHNEe ypaBHEHMI M HEPABEHCTB K PELICHMIO MaTEMAaTHMUYECKHMX 3aJad U 3aJad U3 pa3IM4YHBIX
o0yacTell HAyKH U peasibHOM KU3HU.

3.3. Dynkuuu ¥ rpaguKu

CaoiicTBa ¥ rpaguK KOpHsI N-Oi CTENEHH.

Pa3nea 4. @opmyabl TpuronomMerpun. TpuronomMmerpuyeckne ypaBHeHHs M HEPABEHCTBA

4.1. Yncaa v BbIYMCICHUS

CuHyC, KOCMHYC M TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, ApKTaHI'€HC YHCIIOBOTO
aprymMeHra.

4.2. ®ynkuum u rpaguku

Tpuronomerpuyeckass OKpPY)KHOCTb, OIpEIECICHUE TPUTOHOMETPUYECKUX (DYHKUMH YHCIOBOIrO
apryMeHTa.

4.3. YpaBHeHHS U HEPABEHCTBA

Pemennie TpUroHOMETPUUECKUX YPAaBHEHUM.

[IpumeHeHne ypaBHEHMH M HEPABEHCTB K PELICHUI0 MaTeMaTHYECKHX 3a/Jay W 33/Jay U3 Pa3IUYHBIX
obJiacTeil HayKH U pealbHOM KHU3HH.

Paspnen S. IlociienoBaTe/IbHOCTH M NIPOTrPeCcCUH

Havana maTreMaTH4eCKOro aHaJmu3a

[TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS MTOCIIEI0BATEIbHOCTENH. MOHOTOHHBIE TOCIIEA0BATEIHHOCTH.

Apudmernueckass U TreoMeTpuueckas mnporpeccu. beckoHeuHo yObIBaiolias reoMeTpudeckas
nporpeccusi. Cymma GecKOHEUHO yObIBarolleil reomeTpuueckoit mporpeccu. @opmyia CIO0KHBIX MPOLEHTOB.
Hcnonp30BaHne IpOrpeccuy sl pELIEHHs] pealIbHbIX 3aa4 IPUKJIaJHOTO XapaKTepa.

11 KJIACC



Paznen 1. CremeHb ¢ panMoHaJbLHBIM mokasarejgeM. IlokasareabHasi ¢ynknus. IlokasareabHble
YPABHEHUS M HepaBeHCTBA 12
1.1.Yucna v BIYUCIEHUS
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBONCTBA CTEIECHH.
[TpeoOpa3oBanue BBIPAKEHHN, COACPIKAIIMX CTENICHH C PAIlHOHAIBHBIM MTOKA3aTEJIEeM.
1.2.YpaBHeHUN 1 HEPABEHCTBA
[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.
1.3.®yukuuu u rpadpuku
[TokazarenbHas GyHKIH, €€ CBOICTBA U rpaduK.
Hcnonb3oBanue rpadukoB GYHKUMNA JUIs  MCCIENOBAHUS IPOLECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEIICHUH 33724 U3 APYIUX YUEOHBIX MPEAMETOB U PEAbHOM KU3HH.
Pasznea 2. Jlorapupmuueckas pynkuus. Jlorapudgmudyeckue ypaBHeHHsI U HEPABEeHCTBA
2.1.  Ymucna u BbIYMCIEHUS
Jlorapudm uucna. [lecaTndnble U HaTypaJbHbIE JOrapUPMBbI.
[IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKAIIMX JIOTAPU(MBI
2.2. YpaBHeHHs U HepaBeHCTBa
Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA.
2.3. ®yHkuuu u rpapuxkun
Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpaduK.
Hcnonb3oBanue rpadukoB (QYHKUUH Ui HCCIEIOBaHMS HPOLECCOB U 3aBUCHUMOCTEH, KOTOpHIE
BO3HHUKAIOT IPU PEUICHUHU 3a/1a4 U3 IPYIUX YUEeOHBIX MPEIMETOB U peaIbHON KU3HU.
Paspnen 3. Tpuronomerpunueckue GyHkuuu u ux rpagpuxn. Tpuronomerpnyeckue HepaBeHCTBA
3.1. dynkuum v rpaguku
Oynkuus. [lepuoanueckue Gynkuu. [IpomexxyTk MOHOTOHHOCTH (YHKLUH, U MUHUMYMBI (YHKIHH.
Haubonpiiee n HanmeHblee 3HaYeHUE (PYHKIIUN HA TPOMEKYTKE.
Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPpaUKH.
Hcnons3oBanne rtpadukoB (YHKIUN s WCCIEAOBAHUS MPOIECCOB M 3aBUCHMOCTEH, KOTOPHIC
BO3HUKAIOT MPH PEILICHUU 3aJ]]ay U3 APYIUX YUeOHBIX IIPEIMETOB U peaibHON JKU3HU.
3.2. YpaBHeHHS1 M HEPABEHCTBA
IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.
Pa3nea 4. IlpousBoanas. [lpumeneHue npou3BoIHOM.
Havana maTeMaTH4eCKOro aHajmnsa
HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB JIJIsl PELIEHHS] HEPaBEHCTB.
ITpousBonnas GpyHkuuu. ['eomerprueckuii u Gpu3nIecKuit CMBICI TPOU3BOIHOM.
[Ipon3BoiHbIEe 371€MEHTAPHBIX QYHKIUN. DOpPMYIIbl HAXOKICHHUS IPOU3BOAHON CYyMMBbI, IPOU3BEICHUS U
YaCTHOTO (DYHKIIMH.
[IpumeHeHne Npou3BOAHON K MCCIeA0BaHUIO0 (PYHKIIMH Ha MOHOTOHHOCTh U 3KCTpeMyMbl. Haxoxnenue
HauOOJIBIIET0 U HAMMEHBIIET0 3HaYeHNs (DYHKIIMU Ha OTpPE3Ke.
[IpumeHeHne NPOM3BOJHOW I HAXOXACHHS HAWIYYIEero pElIeHUs B NPUKIAIHBIX 3ajadax, A
OIIpeJIeJIeHUs] CKOPOCTH Ipoliecca, 3alaHHOr0 (OopMYIIOi UIH rpaduKkoM.
Paspen S. UaTerpaJ u ero npuMeHeHusl.
Havana maTeMaTH4eCKOro aHajmnsa
[lepBoobpaznas. Tabmauma nepBooOpa3HbIX.
Wuterpan, ero reomMeTpuueckuid u (usnyeckuil cmbici. BpluncneHne uHTErpana 1o ¢opmyiie
Hprorona—IJleitOnuna.
Pa3nes 6. Cucrembl ypaBHeHHIi. Y paBHEHHS M HEPABEHCTBA
6.1. YpaBHeHHs U HEPaBEHCTBA
Cucrempl JIMHEHHBIX ypaBHEHUU. PenieHne NpUKIAAHBIX 3a4ad C MOMOILBIO CHUCTEMBI JIMHEWHBIX
YPaBHEHUM.
CucreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.
[IpumeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K pELICHUI0 MaTeMaTUYeCKUX 3aJad M 3a1ad U3
pa3NUYHbIX 001aCTe HAYKU U peaIbHOM KHU3HH.
6.2. ®yHKuMH ¥ UX rpapuKu
Hcnonb3oBanue rpadukoB GyHKIUN 1711 pellieHHs] ypaBHEHUH U JTMHEHHBIX CHCTEM.
Paszpen 7. HatypaJjibHble U Lejble YUCIA.



Yuciia 1 BbIYUCICHUA

Hatypanbnslie u nensie uncina. [Ipu3Hakyu 1eNMMOCTH LETIBIX YUCEIN.
Pasnean 8. [loBTOopeHue, 06001eHHEe, CHCTEMATH3ALMS 3HAHUI
2. INTAHUPYEMBIE PE3YJIbTATDI

OcBoenne yueOHOrO npeamera «MaTemMaTuka» J0JDKHO 00ecreunBaTh TOCTHKEHUE HAa YPOBHE CPEIHETO
obmiero o00Opa3oBaHUS CIEAYIOUIMX JMYHOCTHBIX, METAalpeJAMETHBIX M IPEAMETHBIX 00pa3oBaTelIbHbIX
pE3yJIbTaTOB:

2.1 JUYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMBbI y4eOHOTO npenmeTa «MaTemMaTuka» XapakTepu3yloTes:

I'paxxnaHckoe BOCIUTaHUE:

c(OPMHPOBAHHOCTHIO IPAXKIAHCKON MO3UIMK 00YUaIOMIErocss KaK aKTHBHOTO M OTBETCTBEHHOT'O 4JIEHA
poccuiickoro o0mecTBa, MPEICTaBIEHUEM O MaTeMaTHMYeCKUX OCHOBaX ()YHKIMOHMPOBAHUS pa3IMYHBIX
CTPYKTYp, SIBJICHHUH, NpOLIEIyp TpakIaHCKoro oOmiectBa (BBIOOPBI, ONPOCHI M TMp.), YMEHUEM
B3aUMO/IEHICTBOBATh C COLMAIbHBIMUA UHCTUTYTaMH B COOTBETCTBUM € UX (DYHKLMSAMHU U Ha3HAUEHUEM.

[TaTpuoTnueckoe BOCIUTAHUE:

Cc(OPMHUPOBAHHOCTBIO POCCUMCKOM I'PaKJaHCKON MIEHTHYHOCTH, YBRXKEHUS K IIPOLLIOMY M HACTOALIEMY
pPOCCHUICKON MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHMEM K JOCTHMIKEHHMSIM POCCUHCKMX MaTeMaTUKOB U
POCCHICKON MaTEMaTHYECKOM ILKOJIBI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHUHN B JPYTHX HAyKax, TEXHOJIOTHSX,
cdepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAaHHMEM JIYXOBHBIX IICHHOCTEH PpOCCHICKOrOo Haponaa; Cc(GOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMsI, ITHUYECKOrO IIOBEIEHHUS, CBA3AHHOIO C IPAKTUYECKUM INPUMEHEHUEM JOCTHKEHUN HAyKH U
JeSITENIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMUHOTO BKJIa/la B IOCTPOEHUE YCTOMYMBOIO OYAYyIIETO.

OcTeTnuecKkoe BOCIIUTAaHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0O BEKTOB,
3a/a4, PEIICHUN, pPACCYKIEHUH; BOCIHPUMMYHMBOCTBIO K MAaTEMAaTHMYECKUM acCIeKTaM pas3JIMYHBIX BHJOB
HCKYCCTBa.

du3nyecKkoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTHIO YMEHHUS TPUMEHITh MaTeMaTHYeCKWe 3HAHWS B MHTEpecax 370pOBOrO U
Oe3omacHoro o6pa3a JKU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3JI0pOBbIO (3I0pOBOE€ IHTaHHE,
cOanaHCUpPOBAaHHBIA PEXUM 3aHATHM M OTAbIXa, pEryispHas (Qu3nyeckas aKTUBHOCTH); (PU3UYECKOTO
COBEpIICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TpYyAy, OCO3HaHMEM IIEHHOCTH TpPYAOJIIOOUS; HHTEPECOM K PpazIUuHBIM chepam
npodeccuoHaNbHON /1eATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIATh
OCO3HaHHBIHN BBIOOP Oyayliei npodeccuu 1 pearn3oBbIBaTh COOCTBEHHBIE )KU3HEHHbIE IIaHbl; TOTOBHOCTBIO U
CIIOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa30BaHHI0O M CaMOOOpa30BaHUIO HAa NPOTSHKEHUM BCEH JKU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUH IPAKTUYECKUX 3a7a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOrM4ecKoe BOCIUTAHUE:!

C(OPMHPOBAHHOCTHIO SKOJIOTUYECKON KyJIbTYphbl, TOHHUMAHUEM BIUSHHS COLHAIBbHO-IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHWEM TJI00albHOIO Xapakrepa
HKOJIOTUYECKUX IMpOoOJieM; OpHEHTalMeld Ha NMpUMEHEHHEe MaTeMaTHYeCKHUX 3HAHUM NI pelleHus 3ajad B
o0jacTh OKpyKarouieil cpefpl, IIaHUPOBAHHUS IOCTYNKOB M OLEHKM HMX BO3MOXKHBIX IOCIEICTBUN JUIs
OKpY>Karollen Cpeibl.

[lenHOCTH HAyYHOTO MMO3HAHUSA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHON MPaKTUKH, MOHUMAaHUEM MaTeMaTH4YeCKOW HaykHu Kak cepbl UeIOBEYECKOM NesTeNbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYUMOCTU Ul Pa3BUTHs LUBWIM3ALMM;, OBJIAIACHUEM S3BIKOM MAaTEMAaTUKH H
MaTEeMaTHYeCKON KYJIbTypOH KaK CpPEJCTBOM II0O3HAHWS MHpPA; TOTOBHOCTHIO OCYHIECTBIATH MPOEKTHYIO U
HCCIJIEIOBATENBCKYIO AESITENBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

2.2 METAIIPEIMETHBIE PE3YJBbTATHBI

MeramnpeaMeTHble  pe3yslbTaThl  OCBOGHUS — NporpaMMmbl  ydeOHoro mpeamera  «MaremaTHKa»
XapaKTepU3yIOTCsl OBJAJCHUEM YHHUBEPCAJIbHBIMU HO3HAGAMETbHBIMU  OClcCMBUAMY, VHUBEPCANbHLIMU
KOMMYHUKAMUBHBIMU OelICTNEUAMU, YHUBEPCATbHIMU Pe2YNAMUEHBIMU OeUCMBUAMU.



1) Yuueepcanvnvie nosnasamensvnsie oelicmaus, obecneyusaom Gopmuposanue 6a308bix KOZHUMUBHBIX
npoyeccog o0yuarouwuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYHCAIOUe20 Mupd, NpuMeHeHue I0SUYEeCKUX,
UCC1e008amenbCKUx onepayull, ymeHuti pabomams ¢ uHgopmayuet).

ba3oBrle Jornueckue neMCcTBU:

— BBIBIISATH M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMAaTHYECKUX O00BEKTOB, OHITHI, OTHOIIICHUI
MEXIY MOHATHAMH; (DOPMYITHpPOBATH OMPENCIICHUS TOHATHUN; YCTaHABIUBATH CYIIECTBEHHBIM MPH3HAK
KJIacCU(pUKaLMU, OCHOBAHUS /17151 000OIIEHHS U CPABHEHUSI, KPUTEPUU ITPOBOAUMOIO aHAIIN3a;

— BOCIPUHUMATH, (HOPMYIHPOBATh U TPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC M OTPHUIATEIIBLHEIC,
€IMHUYHBIC, YaCTHBIC U OOLINE; YCIOBHBIC,

— BBIABIIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W TMPOTUBOpEuYUss B (akTax, [aHHBIX,
HAOMIOJICHUSX W  YTBEPXKICHUSAX;, TMpenjaraTb KPUTEPUM JUISl BBISIBICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMI;

— JIeNaTh BBIBOJBI C HCIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M WHJYKTUBHBIX YMO3AKIIOYCHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUH;

— TMPOBOJUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPKACHUU (MPAMbIE U OT MPOTUBHOTIO),
BBICTpAauBaTh AapryMEHTAlUIO, NPUBOAUTH IMPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUSI U BBIBO/IbI;

— BBIOMpATh Croco0 pemieHus yuyeOHOW 3anadyu (CpaBHHBATh HECKOJBKO BApUAHTOB PEIICHUS, BbIOUPAThH
HauboJIee MOAXOIALINI ¢ YUETOM CaMOCTOSATEIHHO BbIICTICHHBIX KPUTEPHUEB).

bazoBeie nccnenoBaTenbCKue 1EHCTBUS:

— HCMOJB30BaTh BOIPOCH KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT TMO3HaHUS, (POPMYIHpPOBATH BOIPOCHI,
dbukcupyronme mpoTuBopeyre, npodaemMy, yCTaHaBIMBaTh MCKOMOE M JIaHHOE, ()OPMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

— TMPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM  SKCIEPUMEHT, HCCIEIOBAaHHUE IO YCTaHOBJICHUIO
OCOOCHHOCTEl MaTeMaTH4ecKoro OOBEKTa, SBJICHHs, IPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00beKTaMu, SIBICHUSIMH, ITPOIIECCAMMU;

— caMocToATenbHO (OpMYyIHUpPOBaTh OOOOIIECHUS W BBIBOJABI MO pe3ylbTaTaM IMPOBEIEHHOTO HaOIIOJIEHUS,
MCCJIEI0BAHMS, OLICHUBATh JIOCTOBEPHOCTD MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJIOB U 0000OIICHHIA;

— TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAaK)Ke BBIIBUraTh MPEIIOI0KEHHUS O €r0 pa3BUTHU B
HOBBIX YCIIOBHUSIX.

Pabota ¢ uadpopmanmeii:

—  BBIABIATH JePUIUTHI HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX Ui OTBETA HA BOMPOC U JUIS PEIICHUS 3aa4H;

— BBIOMpaTh WHGOPMAILMIO U3 HUCTOYHUKOB Pa3IUYHBIX THUIIOB, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH U
HUHTEPIPETUPOBATh MH(POPMALIUIO PA3TUYHBIX BUJOB U (DOPM MpeICTaBICHHUS;

—  CTPYKTYpUPOBaTh HH(GOPMAIINIO, TPEACTABIIATH €€ B pa3IMUHBIX (popMax, WITIOCTPUPOBATH IrpadUuecKy;

— OIICHUBATh HAJEKHOCTh MHPOPMAIIMH 110 CAMOCTOSITEIbHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vhusepcanvhvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecnedusaom c@OopMuUpoSaHHOCMb COYUATbHbIX
HABbIKO8 00YUAIOWUXCAL.

OO01enue:

— BOCIpUHUMATh U (HOPMYITUPOBATH CYKJIEHUS B COOTBETCTBHM C YCJIOBHUSIMH M IIENIIMU OOIEHUS; SCHO,
TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO
X0y pellieHus 3aa4i, KOMMEHTHPOBATh MOTYYEHHBIN pe3yabTaT;

— B X0JIe OOCYXKJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI, MPOOJIEMBI, peIIaeMon 3a1auu,
BBICKA3bIBaTh UJICH, HAIICJICHHBIC HA TTOMCK PEIICHHS; COTIOCTABIISATh CBOM CYKJICHHS C CYXKIECHUSAMH IPYTUX
YU4aCTHUKOB JHaliora, OOHApYy)KMWBAaTh pa3iMuMe M CXOJACTBO TO3WIMIA; B KOPPEKTHOH Qopme
bopMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS;

— TPEACTABISATH PE3yJbTaThl PELICHUS 3aJaud, SKCIEPUMEHTa, HUCCIEAOBaHUs, MPOEKTAa; CaMOCTOSTEIbHO
BBIOHUpaTh (OpMAT BBICTYIICHHUS C YIETOM 3a/1a4 MPE3eHTALMU U 0COOEHHOCTEH ayTUTOPUH.

CoTpyaHUYECTBO:

— TIOHMMATh U HCIIOJIH30BATh MPEUMYIIECTBA KOMAH/IHON 1 MHIUBUyaIbHOU PabOThl PH PEIICHNUN YUeOHBIX
3a/1a4; MPUHUMATh IIe]Ib COBMECTHOHM NEATENbHOCTH, MIAHUPOBATH OPTaHMU3AIMI0 COBMECTHOW paboThI,
pacrpenenatb BUabl paboT, TOTOBapUBATHCS, OOCYKIAaTh TIPOIIECC B PE3yIbTaT PabOThl; 00001IaTh MHEHUS
HECKOJIbKUX JIIOJIEH;



— y4acTBOBAaTh B IPYMNMOBBIX (hopMax paboTsl (00CyXIeHHsI, 0OMEH MHEHH, «MO3TOBBIE IITYPMBbI» U UHBIE);
BBINOJIHATh CBOIO YacTh pabOThl M KOOPAWHUPOBATh CBOM NCHCTBUS C JAPYTMMHU 4IEHAMH KOMAaHbI;
OLIEHUBATh Ka4e€CTBO CBOET0 BKJIaAa B OOIIMHA MPOJIYKT IO KPUTEPHUAM, CHOPMYITUPOBAHHBIM Y4aCTHUKAMU
B3aUMOJICUCTBUS.

3) Vuusepcanvhvie pezynamusnsie deticmaus, 0becneuueaom GopmMuposanue cmvlco8biX YCMAaHo8OK U
JICUBHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanusi:

COCTABJIATh IUIAH, AJTOPUTM pEIIeHUS 3a/a4yd, BHIOMPATh CIOCOO peImIeHUs C Y4ETOM HMEIOIIHMXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUH C y4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTpPOJIb:

— BIIQJICTh HABBIKAMH MT03HABATEIHHOM pedIeKCUN KaK OCO3HAHMSI COBEPIIAEMBIX JIEHCTBUNA U MBICITUTEIBHBIX
IPOIIECCOB, UX PE3Y/IbTATOB; BIAAETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOLECca U pe3yabTara
pelLeHHs MaTeMaTUIeCcKOM 3a1auu;

— TMpeIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEHICHUH 3aJaud, BHOCUTh KOPPEKTHBHI B
NeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAJIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

— OIICHHMBAaTh COOTBETCTBHE pe3yjibTaTa eI W YCIOBUSAM, OOBACHATH NPHUYMHBI JOCTIKCHHS WIH
HEJIOCTHKCHHUS PE3YJIbTAaTOB ACATEIbHOCTH, HAXOUTH OIIHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

2.3 IPEAMETHBIE PE3YJIBTATBI

OcBoenne y4yeOHOro Kypca «Airedpa W Hayajga MaTeMaTHYECKOTO aHaJHM3a» Ha YPOBHE CpEIHETO
obuiero o0pa3oBaHMs JODKHO 00ecreuuBaTh JOCTH)KEHHE CIEIYIOIUX MPEIMETHBIX 00pa3oBaTelbHbIX
pe3yIbTaTOB:

10 KJIACC

Yucsia 1 BbIYHCIEHUS

OnepupoBaTh MOHATHSMU: PAlMOHAIBHOE U JEHCTBUTENBHOE YUCIIO, OOBIKHOBEHHAs M JECATUYHAs
IpOoOb, TPOIIEHTHI.

BeinonuaTe apupmeTnyeckue onepamnnun ¢ paliMoHaIbHBIMU U JeHCTBUTEIbHBIMU YUCIIAMH.

BeimonsaTe npuOInKEHHBIE BEIYMCICHUS, UCIIONB3YS TIPAaBUIIa OKPYTIICHHS, eNIaTh IPUKUAIKY U OIICHKY
pe3yibTaTa BBIYMCICHUH.

OnepupoBarh TOHSATHSAMHU: CTENEHb C IeBIM TIOKa3aTeleM; CTaHaapTHas (Qopma  3ammcu
JeWCTBUTENBHOIO YHMCIIA, KOPEHb HATypajlbHOW CTENEeHH; HCIOIb30BaTh MOAXOAANIYI0 (opMy 3amucu
JEWCTBUTENBHBIX YMCEN IS PEIICHNS MPAKTUIECKUX 3a/1a4 U TPE/ICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUAMHU: CHUHYC, KOCHHYC W TaHI€HC NPOMU3BOJIBHOIO YIJA; HCIOJIb30BaTh 3allCh
MIPOU3BOJILHOTO yTJIa Yepe3 0OpaTHBIE TPUTOHOMETPHUYECKHE () YHKIIHH.

YpaBHeHus1 U HepaBeHCTBA

OnepupoBaTb  MNOHATUSAMHU:  TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; IL€JI0€, PALMOHAIBHOE,
HppalMOHATILHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BeimonuATe npeoOpazoBaHMs TPUTOHOMETPUYECKMX BBIPAXEHUH M pelarb TPUTOHOMETpUYECKHe
YpaBHEHHSI.

BeimonuATe mpeoOpa3oBaHMs LENbIX, PAUMOHAIBHBIX M HpPpPAlMOHAIbHBIX BBIPQXEHUH M pelarhb
OCHOBHBI€ TUIIBI LIE€JIBIX, PALIMOHATBHBIX U HPPALMOHAIIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHMsI U HEpABEHCTBA JUIsl PELICHMs] MAaTEMaTHYECKMX 3aJad M 3aJad U3 pa3IndHbIX
oOyactell HAyKH U peaibHOM JKU3HU.

MogenupoBaTb pealbHble CHUTyallMd Ha s3bIKe anreOpbl, COCTaBIATh BBIPAXKEHUS, YpaBHEHHUS,
HEpaBEHCTBA [0 YCIOBUIO 33/1a4H, UCCIIEI0BAaTh IOCTPOECHHBIE MOJIENU C UCIIOJIb30BAHUEM aIrlapara ainreopsl.

DYyHKUMH U TPAaPUKHU

OnepupoBaTh MOHATHAMU: (DYHKIIHS, CIOCOOBI 3aAaHusl (QYHKIIMH, 001aCTh ONMPEASTICHUS U MHOXKECTBO
3HaYeHUH QyHKIMU, rpaduK QYHKINN, B3aUMHO 00paTHbIe QyHKIUU.

OnepupoBaTh MOHATHAMHU: YETHOCTb M HEYETHOCTh (YHKUMHU, HYIM (QYHKUUH, TPOMEXYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaguky GyHKIMHA Ui pelieHns ypaBHEHUH.

Crpouth U uutaTh rpaduKku JUHEHMHON (QYHKIMH, KBaJAPAaTUUYHON (QYHKIHMH, CTENEHHONW (YHKIUHU C
LIEJIBIM TIOKA3aTEJIEM.



Hcnonbs3oBatk rpaduku GyHKIHA TSI KCCIEAOBAHUS MPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3a/1a4
W3 IPYTruX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU; BEIPKATh (POpMysIaMu 3aBUCUMOCTH MEXKy BEIIMUNHAMH.

Hauyajia MaTeMaTH4YeCKOr0o aHAJIN3a

OnepupoBaTh MOHATHIMH: TIOCIICIOBATEIHLHOCTD, apu(MEeTHUECKast U TEOMETPUIECKast TPOTPECCHUH.

OnepupoBarh NOHATUSIMU: OECKOHEYHO YOBIBAIOIIAs TEOMETPUYECKAsi IPOrPEccusi, CyMmMa OCCKOHEUHO
yOBIBaIOIIEH T€OMETPUIECKOM TIPOTPECCHH.

3a1aBath MOCIEAOBATEIHPHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBarh CBOMCTBA MOCIEIOBATEIBHOCTEH W MPOTPECCUM ISl PELICHHS pealbHbIX 3ajad
MPUKIATHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OnepupoBarh NOHATUSIMHU: MHOXKECTBO, ONIEPALIMH HA/l MHOXKECTBAMU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar il ONMUCAHUs pPealibHBIX MPOILECCOB M SIBICHUH,
IIPY PEIICHUU 337a49 U3 PYTUX y4EOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSIMU: OIIPEJIEICHUE, TEOPEMA, CIEIACTBHE, 10KA3aTEIHCTRO.

11 KJIACC

Yucyia 1 BLIYUCTICHUS

OnepupoBarh MOHATUSIMU: HATypaJbHOE, 1I€JI0€ YHCJIO; HMCIOJIb30BaTh MPHU3HAKH ACIUMOCTU LIEIBIX
Yyuces, pa3ioKeHNUe YMCiia Ha MPOCThIE MHOXKUTEIH VISl pEIIeHUs 3a/1a4.

OnepupoBaTh MOHITHEM: CTETICHb C PAllMOHATBHBIM ITOKA3aTEIEM.

OnepupoBath MOHATHAMHU: JIOTapU(M UKCIa, JECITUYHBIE U HATYPaIbHBIC JOrapu(MBbl.

YpaBHeHUs 1 HEPABEHCTBA

[IpuMeHATh CBOWMCTBAa CTENMEHW IS NPEeoOpa3oBaHUs BBIPAKEHUN; OIEPUPOBATh IOHATHUSIMH:
[0Ka3aTeJIbHOE YPABHEHNE U HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIbI I0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BrimonHATe mpeoOpa3oBaHUs BBIPAKCHHM, COJAEpXKAIIMX JOorapudMbl; OINEPUPOBATH IOHATHIMH:
norapuMUYECKOe ypaBHEHHWE W HEPABCHCTBO; PEIIaTh OCHOBHBIC THIBI JOTapu(PMHUSCKUX YpaBHCHHUH H
HEpPaBEHCTB.

Haxonute penreHuss npocTeNMX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh MOHATHUSAMH: CHCTEMa JIMHEWHBIX YpaBHEHUHM U €€ pEIIeHHE; HCIOJb30BaTh CHCTEMY
JINHEMHBIX YPAaBHEHUH ISl PELICHUS PAKTUYECKUX 3a]1ay.

Haxoautsb pemieHust IpoCcTEUILINX CUCTEM U COBOKYITHOCTEN PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

MopenupoBaTh peajbHbIE CHUTYalldd Ha S3bIKE aireOpbl, COCTABJISITH BBIPAXKEHUS, YpPaBHEHHS,
HEPAaBEHCTBA U CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAHUEM alrapara
ayreOpsl.

DOYyHKUMH U TPaPUKHU

OnepupoBaTh MOHATHSAMHU: TEPUOAUYECKAs (PYHKIMSA, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOYKU
sKcTpemMyMa GyHKIINH, HAnOOJbIlIee U HauMEHbIIee 3Ha4eHHs PYHKIIMH Ha TIPOMEKYTKE; UCTIONB30BaTh UX IS
uccaeaoBanus QYHKIIUH, 3a1aHHONU TPapUuKOM.

OnepupoBarTh MOHATUSMHU: TpadUKH TMOKA3aTeNbHOW, JorapuPMHUUECKOW U TPUTOHOMETPHUUECKUX
dbyHKIMA; W300pakaTh WX HA KOOPAMHATHOW TUIOCKOCTH M UCIOJIB30BaTh ISl PEHICHUS YpaBHEHUU W
HEpPABEHCTB.

M3obpaxaTh Ha KOOPAMHATHOW TUIOCKOCTH TpadUKH JUHEHHBIX YpPaBHEHUU M HUCIOJIB30BaTh UX IS
pElIeHUs] CUCTEMBI JINHEWHBIX YPaBHEHUM.

Ucnonw3oBarh rpaduku GyHKIMA I UCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEHN U3 NPYTUX Y4eOHBIX
JIMCLIMILIHH.

Hauyaja MmaTeMaTH4eCKOro aHAJIU3a

OnepupoBaTh TOHITHSMH: HENpepbiBHas  (QYHKIUSA; Tpou3BoAHAs  (DYHKIMH; HCIOIH30BAThH
TEOMETPUUYECKUN 1 PU3NUECKUIN CMBICI TIPOU3BOTHOMN TSI pEIIeHUS 3a/1a4.

HaxomuTh mpou3BOJHBIE AIEMEHTAPHBIX (YHKIUH, BBIUUCISITH MPOU3BOJHBIE CYMMBI, TIPOU3BEICHUS,
YacTHOTO QyHKIUH.

Hcnonk30BaTh MPOM3BOAHYIO IJs HCCIAENOBAaHUS (QYHKIMM HAa MOHOTOHHOCTH U JKCTPEMYMBI,
MIPUMEHATH PE3YIbTAThl UCCIAEAOBAHUS K MTOCTPOCHUIO TPA(UKOB.

Hcnonbs30Barh MPOU3BOAHYIO ISl HAXOXKACHUS HAWIIYYILIETO PEIICHUS B IMPUKIAIHBIX, B TOM YHUCIE
COITMAJIbHO-2KOHOMHMYSCKHX, 3a7adax.

OnepupoBaTh TOHATUSMHU: TIEpBOOOpa3HAsh U HMHTErpaj; MOHHUMATh T€OMETPUYECKUN U (PU3UUECKHIA
CMBICJI MHTETpaa.



HaxonuTte mepBooOpasHbie 3JEMEHTApHbIX (YHKIIHMIA; BBIUMCIATH HUHTErpan mo Qopmyne HproToHa—
JleiiOHuma.

Pemarp mpuknamHbie 3aqaud, B TOM YHCIIE€ COLMATBLHO-YKOHOMHYECKOTO M (DM3MYECKOro XapakTepa,
CpeJICTBaMHU MaTeMaTHICCKOTO aHaJIH3a.
3. TEMATHYECKOE IVTAHUPOBAHUE

10 KJIACC

N KoJsmnuyecTBo 4acos DJIEKTPOHHBIE

11/-11 HaumeHoBaHue pa3/ie/ioB H TeM Konrpoas | IlpakTn (uudposBbie)
nmporpaMmmbIl Beer HbIe yecKue oﬁpasosaTeanble

° padoTe | paGoThl | Pecypebl

L e | 36| 1
A T . Fan esson/5100/start/326934/
YPaBHCHUSA U HCpaBeHCTBa

5 Oynkiun 1 rpaduku. CTereHb ¢ HelbIM 6 https://resh.edu.ru/subject/I
IIOKa3aTeIEM esson/5175/start/326685/

, | Apnbveniticcruii kopens n-oil crenen. | | https:/iresh.edu.rulsubiect/

ppatl yp esson/5498/start/272542/
HCPABCHCTBA
A ‘TDOPII”;‘E)-‘I/{JZ‘;I;E“;E;*%ZTP“;‘];HGHM . - . https://resh.edu.ru/subject/I
P P yp esson/6019/start/199181/
HCPABCHCTBA
5 IlociiemoBaTeIbHOCTH U IIPOIPECCUU 5 https://resh.edu.rw/subject
A porp esson/5223/start/326717/

5 [ToBTOpenue, 06001ICHNE, 3 1
cucreMaru3anuia 3H8.HI/II71

OBIIEE KOJIMYECTBO YACOB I10 68 4 0

ITPOTPAMME

11 KJIACC

KounyecTBo yacoB DJIEKTPOHHbBIE
Ne HaunmenoBanue pa3ieioB NporpamMMel Kontpo | lpaxrn | (npponric)
n/n Bcero | JbHbIE yeckue | 00pa3oBaTe/IbHbIE
pabotrbl | paboTbl | PECYPCHI
CTGHCHB C paI_[I/IOHaJ'ILHLIM ITOKA3aTCJICM.

1 IMokazarenpHast QyHKIHUS. 12 1 https://resh.edu.ru/subject/|
[Toka3zarenbHble ypaBHEHUS U esson/3841/start/225573/
HEPaBEHCTBA

5 ﬁg;gpﬁgxﬁzzgg’é q)y:;(:ei;ﬂ " 12 https://resh.edu.ru/subject/I

P yp esson/5753/start/272574/
HEPaBEHCTBA
3 Ep;égng;Ti?gzgﬁi q’g?;iii X 9 1 https://resh.edu.ru/subject/|
P - 1P p esson/6111/start/
HEPaBEHCTBA

4 [TpousBoanas. [lpumeneHue 24 1 https://resh.edu.ru/subject/|
MPOU3BOTHOM esson/4923/start/200980/

5 VHTerpan i ero HbMeHeHIs 9 https://resh.edu.ru/subject/Il

p p esson/6117/start/225775/
. https://resh.edu.ru/subject/I

6 Crcteme! ypaBHeHMHji 12 1 esson/6122/start/38660/

7 HaTvbatbabie 1 Lelbe Ticia 5 https://resh.edu.ru/subject/I

yp H esson/3908/start/200483/



https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/6111/start/
https://resh.edu.ru/subject/lesson/6111/start/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6122/start/38660/
https://resh.edu.ru/subject/lesson/6122/start/38660/
https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/3908/start/200483/

8 Hosropette, 0606meH{Ie’ 18 2 https://resh.edu.ru/
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOI'PAMME
4. ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne

' Tema ypoka Bcero

Pa3zgea 1. MHokecTBA PALIMOHAJIBHBIX M IEHCTBUTEIbHBIX YK ce. PanuonajbHble 14

YPABHEHHSI M HEPABEHCTBA

1.1. MHoxecTBa 1 JOTHKA 1
MHoxecTBO, orepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa—BenHa.

1 [TpruMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO ammapara JJisl OlUCaHUs pealbHbIX 1
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33J1a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

1.2. UYwucjaa v BbIYUCIEHUS 7

2 Pannonanbublie yncna. OObIKHOBEHHBIE U AECATUYHbBIE APOOU, IIPOLIEHTHI, 1
0ECKOHEUHbIE IEPUOINYECKUE IPOOH

3 Apudmernueckue ONEPALHH ¢ PALMOHATBHBIMU HHCIIAMH, peoOpa3oBaHus 1
YHCJIOBBIX BbIPAXKECHUM

4 HpI/IMeH?HI/IC I[pE)GeI?I U NPOLIEHTOB /1A PELICHH NPUKIIA/IHBIX 327184 U3 PasITHHBIX 1
oTpacieil 3HaHul U peasbHOMN KU3HU

5 KonTpoJsbHas paéoTa cTapToBasi THArHOCTHKA 1

5 Ananus KonmponvHou pabomsl cmapmogou ouacHocmuky. JIeWCTBUTEIbHBIC YUCIIA. 1
PanronasibHble U MppallMOHAJIbHBIE YKCIIa

7 ApudmeTnueckre onepanuu ¢ 1eHCTBUTENbHBIMU YUCIAMU 1

8 [TpubnmxEnnbIE BBIMHCIICHUS, PABUJIA OKPYIIICHH, IPHKHIIKA U OlleHKa 1
pe3yJIbTaTa BBIYUCICHUN

1.3.  YpaBHeHusI H HEPABEHCTBA 6

9 ToxiecTBa U TOXKIECTBEHHBIE MPE0Opa30OBaHUS 1

10 YpaBHeHUEe, KOpEHb YpaBHEHUS 1

11 HepaBeHcTBO, pelieHre HEpaBeHCTBA 1

12 MeTo1 HHTEpBAIOB 1

13 Pemenue nenbix ¥ 1poOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB 1

14 KonTposbHnas padora Nel no teme ""MHoOXkecTBa PallHOHATBHBIX U 1
JAeHCTBUTEJIBHBIX YHces. PaninoHanbHbIe ypABHEHHUSI H HepaBeHCTBA''

Paznes 2. @ynknuu u rpadukn. CTeneHs ¢ meJbIM MOKa3aTejeM 6

2.1. dyukuuu u rpaguku 3

15 Ananuz konmponvrou pabomul Nel. 1
DyHKIMS, criocoOsl 3a1anus GyHKIN. B3aumHo obpaTHble QyHKITMN

16 I'paduk pynkuuu. O61acTb onpeneneHust U MHOKECTBO 3HaueHu ¢yHkuu. Hymnu 1
¢ynkuuu. [IpoMexXyTKH 3HAKOMTOCTOSIHCTBA

17 YéTHble ¥ HeUETHBIC QYHKIUU 1

2.2. Yncia ¥ BEIYMCTICHHUS 3

18 Crenens ¢ 1enbiM nokaszareneM. CtangapTHas GopMma 3anucu AeHCTBUTEILHOTO 1
yucna

19 Hcnonp3oBanue noaxozsimen (opMbl 3alIUCH IEHCTBUTENBHBIX YUCET TSl peLICHUS 1
IIPAKTUYECKUX 3a7a4 ¥ NPEACTABICHNUS JAHHbIX

20 CrenenHas QyHKIMS C HaTypaJIbHBIM U LI€JbIM NoKazaresneM. E€ cBolicTBa u rpaduk 1



https://resh.edu.ru/

Paznen 3. Apudpmernuecknii KopeHb N—oii creneHu. UppanuonajabHble ypaBHEHUS U

HEePaBeHCTBA 18
3.1. Yncsaa u BIYMCTICHUSA 10
21 Apudmernueckuii KOpeHb HATYPAIHHON CTENCHH 1
22 Apudmerndeckuii KOpeHb HATYpaJIbHOUN CTETICHU 1
23 CBoiicTBa apr(PMETHIECKOTO KOPHS HATYPAITBLHON CTEIIEHU 1
24 CBoiicTBa apu(PMETHIECKOTO KOPHS HATYPAJIbHON CTENEHU 1
25 CgoiicTBa apu(pMETHIECKOTO KOPHS HATYPAITBLHON CTEIIEHU 1
26 JevictBust ¢ apuMeTHIECKUMU KOPHSIMU N—OW CTEIICHU 1
27 HevictBust ¢ apuMeTHIECKUMU KOPHSIMU N—OW CTEIICHU 1
28 JetictBust ¢ apuMeTHIECKUMU KOPHSIMU N—OW CTEIICHU 1
29 JetictBust ¢ apuMeTHIECKUMU KOPHSIMU N—OW CTEIICHU 1
30 HetictBust ¢ apuMeTHIECKUMU KOPHSIMU N—OW CTEIICHU 1
3.2. YpaBHeHHsI H HEPABEHCTBA 4
31 Perenne nppalinoHanbHBIX ypaBHEHUI 1 HEPABEHCTB 1
32 Perenne nppalinoHanbHBIX ypaBHEHUI 1 HEPABEHCTB 1
33 Perennie nppalnoHaqbHBIX YpaBHEHUN 1 HEPABEHCTB 1
34 [TpuMmeHeHne ypaBHEHUH ¥ HEPABESHCTB K PEIICHUIO MATEMAaTUICCKUX 3a/1a4 U 3a/1a4 1
13 pa3JIMYHBIX 00JIaCTel HAYKU U PEAIbHOU KU3HH.
3.3. ®yHKUUM ¥ TPAPUKH 4
35 CaotiicTBa u rpaduK KOpHsI N-OW CTENEeHH 1
36 CaoiicTBa U rpaduK KOpHsI N-OW CTENEeHH 1
37 KonTpoasHnas padora Ne2 nmo teme "Apudpmernyecknii KOpeHb N—0il CTENEeHM. 1
HppauunonajbHbie yPABHEHUsS] M HEPpaBeHCTBA'
38 Ananuz konmpoavHou pabomolt No2 1
Pa3nen 4. ®opmyabl TpuronoMerpun. TpuronoMerpudyeckue ypaBHeHUs U 99
HepaBeHCTBA
4.1. UYmucaa u BIYMCIEHHS 4
39 CHHYC, KOCHHYC U TAHT'€HC YHCIOBOIO apryMEHTa 1
40 CHHYyC, KOCHHYC U TAHT'€HC YHCIOBOIO apryMEHTa 1
41 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO apryMeHTa 1
42 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMeHTa 1
4.2. @®Oydknuu v rpa¢gpuKH YMCJI0BOI0 ApryMeHTa 11
43 TpuroHnomeTpuyeckasi OKpy>KHOCTb, OIIPEIEICHHE TPUTOHOMETPUUECKUX PYHKIIUH 1
YHCIJIOBOTO apTyYMEHTa
44 TpuroHOMeTpHUYECKask OKPYKHOCTh, ONIPEICIICHHE TPUTOHOMETPHUSCKUAX (PYHKITHIA 1
YHCIIOBOTO apryMeHTa
45 OcCHOBHBIE TPUTOHOMETpUYECKHE POPMYIIbL: (HOPMYIIBI ABOWHOTO apryMeHTa 1
46 OCHOBHBIE TPUTOHOMETPUUIECKUE POPMYJITBL: (POPMYIIBI CYMMBI M Pa3HOCTH 1
TPUTOHOMETPHUECKUX (PYHKIIHIA
47 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI: TPUTOHOMETPHUECKUE (DYHKITUU CYMMBI 1
Y pa3HOCTH apryMeHTa
48 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIIbI: TPUTOHOMETpHUECKHE (QYHKIIUU 1
MOJIOBUHHOTO apTyMEHTa
49 [TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH 1
50 [TpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUH 1




51 [TpeoOpazoBanre TPUTOHOMETPUICCKUX BBIPAKECHUN 1
52 [TpeoOpazoBanre TPUTOHOMETPUICCKUX BBIPAKECHUN 1
53 [TpeoOpazoBanme TPUTOHOMETPUIECKUX BBIPAKECHUN 1
4.3. YpaBHeHHS M HepaBEHCTBA 7
o4 PenieHne TpUroHOMETpUYECKUX YPAaBHEHUM 1
55 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
56 PemieHne TpUroHOMETpUYECKUX YPAaBHEHUM 1
S7 PenieHne TpUroHOMETpUYECKUX HEPABEHCTB 1
58 PenieHne TpUroHOMETpUYECKUX HEPABEHCTB 1
59 KonTpoubsnas pabora Ne3 no teme "@PopMyJibl TPUTOHOMETPHH. 1
Tpuronomerpnyeckue ypaBHeHusi 1 HepaBeHCTBA'
60 Ananuz konmpoavhot pabomvi Ne3 1
Paszpgea S. [lociienoBaTeJIbHOCTH M MIPOrPeCCUm 5
Hayajia MaTeMaTH4eCKOr0 aHAJIN3a
61 [TocnenoBarenbHOCTH, cIOCOOBI 3a/1aHUs MTOCIeA0BaTeNbHOCTEN. MOHOTOHHBIE 1
110CJIEI0BATEIbHOCTH
6 Apudmernueckas 1 reoMmeTpudeckas nporpeccuu. Mcnoab3oBaHue Nporpeccuu Juis 1
pelIeHus peaqbHBIX 3a/1a4 NPUKIIAJIHOTO XapakTepa
63 beckoneuHno yObiBaro1iasi reomerpuueckas rnporpeccus. Cymma 0€CKOHEUHO 1
yOBIBaoIEeil reOMETPUUECKON POrpeccCHu
64 dopmyiia CIIOKHBIX MPOLEHTOB. Vcronp30BaHNEe IPOTrPECCUU JUTSl PELLICHUS 1
peasIbHBIX 3a/1a4 PUKJIAJHOTO0 XapaKTepa.
65 ®opmyIia CII0KHBIX TPOLEHTOB. Vcrob30BaHUE TPOrPECCUU ISl PELICHUS 1
peabHbIX 33]a4 NPUKJIAJHOTO XapaKTepa.
Pasnen 6. [loBTopenue, 06001eHue, cCHCTEMATH3ANMS 3HAHUI 3
66 O060611eHne, cucTeMaTu3alys 3HaHU| 3a Kypce ainreOpbl M Hayal MaTeMaTH4YeCKOTro 1
aHanm3a 10 knacca
67 Hrorosasi KOHTpoJILHasi paboTa 1
Ananuz umo2o6ou KOHMPOIbLHOU pabomul.
68 O06o01eHue, cucTeMaTr3alus 3HaHUK 3a Kypce anreOpbl 1 Hauaal MaTEMaTHYECKOTO 1
aHanm3a 10 knacca
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
Ne
/i Tema ypoka Beero
Paznen 1. Cremenb ¢ panumoHadbHbIM nNokasartejgeMm. I[lokasareabHass (QyHKIHA. 12
Iloka3aTebHble yPABHEHHS] H HEPABEHCTBA
1.1.Yucaa v BbIYUCIEHUS 5
1 CreneHs C pallOHAIBHBIM IT0KA3aTEIEM 1
2 CBolicTBa CTENEeHU 1
3 [TpeobOpazoBanme BRIpaXEHUN, COIEPKAIINX PAITMOHAIBHBIC CTETICHU 1
4 ITpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX PAIIHOHAIbHBIE CTEEHH 1
5 ITpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX PAIIHOHAIbHBIE CTEEHH 1
1.2.®yukuuu u rpapuxkn 1
10 IToka3zarenbHas GyHKIMS, €€ CBOMCTBA M rpaduk 1
1.3.YpaBHeHHs M HepaBeHCTBA 6
6 IToka3aTenbHble YpaBHEHUS] M HEPABEHCTBA 1




7 [TokazaTenbHBIC YypaBHEHUS U HEPABEHCTBA 1
8 [TokazaTenpbHBIC YypaBHEHUS U HEPABEHCTBA 1
9 [TokazaTenpbHBIC YypaBHEHUS U HEPABEHCTBA 1
11 KonTpoabHas padora no teme "CreneHb ¢ palilioOHAJILHBIM I0Ka3aTeJ1eM. 1
Iloka3zarenbHas pynkums. [loka3areabHble ypaBHeHHs] U HepaBeHCTBA'"'
12 Ananuz konmpoavHot pabomui Nel 1
Pasznea 2. Jlorapudpmuueckas pynkuus. Jlorapupmudyeckue ypapHeHHsl 1 HEPABEHCTBA 12
2.1. Ymucaa v BbIYHCIEHHSA 6
13 Jlorapudm yucna 1
14 JlecsiTHuHbIC U HATYpAJIbHBIC JTOTrapr(MBbI 1
15 IIpeoOpaszoBanme BeIpaXKEHUH, COIEpKAIINX JOTaprUPMBbI 1
16 IIpeoOpaszoBanue BeIpaXKEHUH, COIepKAIIUX JOTapruPMbI 1
17 IIpeoOpaszoBanue BeIpaXKEHUH, COIEpKAIINX JOTaprUPMbI 1
18 IIpeoOpazoBanue BeIpaXKEHUH, COIepKAIINX JOTapruPMbI 1
2.2. YpaBHeHHs U HEPAaBEHCTBA 4
19 Jlorapudmuueckue ypaBHEHUS] 1 HEPAaBEHCTBA 1
20 Jlorapudmuueckue ypaBHEHUS] 1 HEPAaBEHCTBA 1
21 Jlorapudmuyeckue ypaBHEHUS] 1 HEPAaBEHCTBA 1
22 Jlorapudmuueckue ypaBHEHUS! 1 HEPAaBEHCTBA 1
2.3. DyHKuuM ¥ rpadpuku 2
23 Jlorapudmuueckas QpyHkims, e€ cBoiicTBa U rpaduk 1
24 Jlorapudmuueckas QyHkius, €€ CBONCTBA U rpadux 1
Paznen 3. Tpuronomerpuuyeckue ¢yHkuuu u ux rpaduxku. TpuroHomerpuyeckue 9
HePaBeHCTBA
3.1. ®yHkuuu u rpagpuxkn 4
Oynkuus. [lepuoanyeckue pynkuuu. [IpoMexxyTku MOHOTOHHOCTH (YHKIINH, U
25 MUHUMYMbI QyHKIIMU. Hanbomnpliee u HauMeHbllIee 3HaYeHHe (PyHKIINY Ha 1
IPOMEKYTKE.
26 Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA M TpauKu 1
27 Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA U TpauKu 1
28 Tpuronomerpuueckre GyHKIUH, UX CBOIcTBa U rpaduku. Mcnons3oBaHue rpagukoB 1
(GyHKIUH 1715 MCClIeJOBAHUS MTPOLIECCOB U 3aBUCUMOCTEN
3.2. YpaBHeHHsI M HEPABEHCTBA S)
29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
30 [Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
KonTtpouabnas padora Ne2 no reme "Jlorapupmudeckas pyHxkuus.
32 Jlorapudpmuyeckne ypaBHeHUsl U HepaBeHCTBA. Tpuronomerpudeckue GpyHKIHU 1
1 uX rpaguku. Tpuronomerpuyeckne HepapeHcraa'
33 Ananuz konmponvrou pabomol Ne2 1
Pa3nea 4. Ipon3Boanas. [lpumenenne npousBognoi. Hauana maremaTnueckoro o4
aHajau3a
Hayasa maTeMaTH4eCKOro aHAJIM3a 24
34 HenpepriBable QyHKIIMN 1
35 Metoa MHTEpBAJIOB JUIsl pENIEHUS] HEPABEHCTB 1
36 MeToa HHTEpBAJIOB JIJIsl pEIICHNS] HEPABEHCTB 1




37 [TponsBognas GyHKIIN 1
38 [TponsBognas GyHKIHN 1
39 I'eomerpruecknii u PU3NIECKUI CMBICT TPOU3BOTHOU 1
40 I"'eomeTprueckuii ¥ GU3NIECKUN CMBICI IPOU3BOTHON 1
41 [Tpon3BoiHBIC HNIEMEHTAPHBIX (QYHKIUH 1
42 [Tpon3BoiHBIC HTIEMEHTAPHBIX (QYHKIUH 1
43 ITpon3BoiHast CyMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIUI 1
44 [Tpon3BoiHAst CYMMBI, TPOU3BEICHHS, YACTHOTO (PYHKIUH 1
45 ITpon3BoiHast CyMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIUH 1
46 [TpumeneHne NpOM3BOTHON K UCCIEIOBAaHUIO (DYHKIIHI HA MOHOTOHHOCTD H 1
HKCTPEMYMBI
47 IIpuMeHeHne NpOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1
HKCTPEMYMBI
48 [TpumeneHne NpOM3BOIHON K UCCIETOBAHHIO (DYHKIMI HAa MOHOTOHHOCTD H 1
HKCTPEMYMBI
49 IIpuMeHeHne TPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1
HKCTPEMYMBI
50 Haxoxxnenne HanOoJIbIIero ¥ HAMMEHBIIETo 3HaYeHUs (DYHKIIMY Ha OTPE3Ke 1
o1 Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIET0 3HAYCHNS (DYHKIIMK Ha OTPE3Ke 1
52 Haxoxxaenne HanOoJbIIero ¥ HAMMEHBIIETo 3HaYeHUs (DYHKIIMY Ha OTPE3Ke 1
53 Haxoxxnerne HanOoJbIIero ¥ HAMMEHBIIETo 3HaYeHUs (DYHKIIMY Ha OTPE3KE 1
IIpuMeHeHre TPOU3BOIHOMN AJIS1 HAXOXK/IEHUS HAWIIYULIero PeleHNs B IPUKIIAAHbBIX
54 3ajauax, sl ONpeesieHIsI CKOPOCTH IpoIiecca, 3aJaHHOTO (POPMYIION WiTH 1
rpadgukom
[TpuMeHeHHne NPOU3BOIHOM /JIs1 HAXO0XKIEHUS HAWJIYUIIEero PeUIeHNs B IPUKJIIaIHBIX
55 3a/1auax, JiyIsl OmpeIeJICHUs CKOPOCTH TpoIlecca, 3aaHHOTr0 (GOPMYIIOi UITn 1
rpaduKoM
56 KonTtpoJsabnas padora Ne3 no teme "Ilpoussognas. Ilpumenenue nponssoaHoii' 1
57 Ananusz konmponvrou pabomoi Ne3 1
Paspnen S. UHTerpaJ u ero npuMeHeHus 9
Hauyasa MaTeMaTH4eCKOro aHAJIN3a 9
58 IlepBooOpasHas. Tabnuna nepBooOpa3HbIX 1
59 IlepBooOpasHas. Tabnuna nepBooOpasHbIX 1
60 WuTerpai, reomeTpruueckuil 1 (U3NYECKUi CMBICII HHTErpaa 1
61 WHTerpai, reomeTpruueckuil 1 (pU3NYeCKUil CMBICII HHTErpaa 1
62 WuTerpai, reomeTpruueckuil 1 (U3NYECKUi CMBICII HHTErpaa 1
63 Brruucnienune nnrerpana no gopmyne Herorona—JleiiOnua 1
64 Brruucnienune nunrterpana no gopmyne Herorona—JleiiOnuma 1
65 Brruucnienune nunrterpana no gopmyne Herorona—JleitOnuma 1
66 Beruncnenne uaTerpaia mo popmyne Herorona—Jlelioauma 1
Pa3zgea 6. Cucrembl ypaBHeHH. YPaBHEHUS U HEPABEHCTBA 12
6.1. YpaBHeHUsI 1 HEPABEHCTBA 8
67 CucTembl TMHENHBIX YPaBHEHUN 1
68 CucTeMbl TMHEWHBIX YpaBHEHUH 1
69 Penrenne npukiTaHBIX 337124 C MOMOIIBI0 CUCTEMBI IMHEWHBIX YpaBHEHHH 1
70 Pemenue npukiaaHbIxX 3aa4 ¢ MOMOIIBIO CUCTEMbI JIMHEHHBIX YPABHEHUN 1




Cucremsl u COBOKYITHOCTH LECJIBIX, PAllMOHAJIBHBIX, UPpPAllMOHAJIbHBIX,

n MOKAa3aTeIbHBIX, JOTapu(PMUUECKUX YPABHEHHI U HEPABCHCTB 1
79 CucreMbl ¥ COBOKYITHOCTH IEJBIX, PAIIHOHAIBHBIX, UPPAIIHOHATHHBIX, 1
MOKa3aTeIbHBIX, JOrapu(PMHIECKUX YPABHCHHUI U HEPABCHCTB
73 CHcTeMBI U COBOKYITHOCTH IIEJIBIX, PAIIMOHAIBHBIX, HPPALMOHAIBHBIX, 1
MOKAa3aTeIbHBIX, JOTapU(PMHUUECKUX YPABHCHHI U HEPABCHCTB
74 [IpuMeHeHHEe ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO0 MAaTEMAaTHYSCKUX 3a1a4 1
U 3a]a4 U3 pa3anyuHbIX 001acTell HAayKU U peajlbHOM JKHU3HU
6.2. Dynkuuu u rpaguku 4
75 Vcnonp3oBanue rpadukoB GyHKIMN IS pelIeHUs] YpaBHEHUH U CHCTEM 1
76 Vcnonp3oBanue rpadukoB GyHKIMN 17151 pelIeHNs] YpaBHEHUH U CHCTEM 1
77 Konrtpoabnas padora Ned o teme "UHTerpaj u ero npumenenusi. Cucremsl 1
ypaBHeHUil"
78 Ananuz konmpoavHot pabomui No4 1
Pasznea 7. HarypaabHble U HeJIbIe YHCIA. 6
Yncyia ¥ BLIYHCICHHUS 6
79 HatypasnbHble 1 1IeJIbIe YKcia B 33]ja4axX U3 peaJbHOMN JKU3HU 1
80 HatypasnbHble 1 1IeJIbIe YKcia B 33]jauaxX U3 peajbHON KU3HU 1
81 HatypasnbHble 1 1IeJIbIe YKcia B 33]ja4axX U3 PeaJbHON KU3HU 1
82 [Tpu3HaKK AETMMOCTH HEBIX YUCEI 1
83 [Tpu3HaKK JETMMOCTH LEITbIX YUCE 1
84 [Ipu3HaKK JETMMOCTH LEITbIX YUCE 1
Pa3nen 8. [loBTopenue, 06001meHue, cucTeMaTU3anus 3HAHUM 18
85 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3alMsl 3HAHUN. Y paBHEHUS 1
86 [ToBTOpeHmEe, 006001IEeHNE, CHCTEMAaTH3aI|s 3HAHUN. Y paBHCHUS 1
87 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3allMsI 3HAHUN. Y paBHEHUS 1
88 [ToBTOpeHME, 0000IIIEHNE, CHCTEMAaTH3aI|s 3HAHUN. Y paBHECHUS 1
89 IToBTOpeHMEe, 0000IIEHNE, CHCTEMAaTH3aI|s 3HAHUN. Y paBHECHUS 1
90 IToBTOpeHME, 0000IIIEHNE, CHCTEMAaTH3aIUs 3HAHUN. Y paBHECHUS 1
91 IToBTOpenue, 06o0IeHne, cucTemaTu3anus 3Hannii. HepaBenctsa 1
92 IToBTOpeHme, 06001eHNe, cucTeMaTH3alus 3Hannii. HepaBeHcTBa 1
93 IToBTOpeHme, 006001eHNe, cucTeMaTH3anus 3Hannii. HepaBeHcTBa 1
94 [ToBTOpenue, 06o0IeHne, cucTemaTu3aius 3Hannii. HepaBencrsa 1
95 IToBTOpenue, 06061eHNe, cucTemaTi3anus 3HaHui. CUCTeMbl ypaBHEHUI 1
96 IToBTopenue, 0000mIeHNe, cucTeMaTn3anws 3HaHni. CHCTEMBI YpaBHEHUH 1
97 [ToBTOpenme, 0600IIeHNe, CUCTEMATH3aIMs 3HaHU. DYyHKIIUN 1
98 IToBTOpenue, 00001IeHNE, cUucTeMaTH3aIus 3HaHu|. DyHKIUK 1
99 HTorosasi KOHTpoJIbHAs paboTa 1
100 HTorosasi KOHTpoJIbHaAsi paboTa 1
101 Ananuz umo2o8oii KOHMPOILHOU PaboOMbl 1
102 O060061eHune, cucTeMaTu3alys 3HaHUK 33 Kypce ainreOphbl ¥ Hayall MaTeMaTHYeCKOTO 1
ananmm3a 10-11 xmaccoB
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102

5. MPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI
10 KJIACC




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHNUSI OCHOBHOI 00pa3oBaTeIbLHOM

NpoBepPsIeMOro
pesyaBTaTA NMPOrpaMMbl CpeIHero o0mero 06pa3oBaHus
1 UYucna ¥ BBIYUCIICHUS
11 OnepupoBarTh MOHATUSMHU: PALMOHAIBHOE M JEUCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs U
necsiTadHast APpoOb, TPOIECHTHI
1.2 BeimonHaTs apudMeTrnyecKue onepanuy ¢ paluoOHATLHBIMEA U JCHCTBUTEILHBIMU YHCIIAMU
13 Boimonusate npubnmkxEHHbIE BBIMMCICHWA, MCHONb3Ys TpaBUia OKPYLJICHMA, JenaTh
MIPUKUJIKY U OIIEHKY pe3yJIbTaTa BHIYUCICHUI
OnepupoBarh MOHATHSIMH: CTENEHb C IEJIBIM TOKAa3aTeeM, CTaHIapTHas (opma 3amucH
14 NEHCTBUTENBHOTO YHCJIA, KOPEHb HATypaJbHOM CTENEHH; HCIOJIb30BaTh MOJIXOSIIYIO
(dhopMy 3anuCH IEHCTBUTEIBHBIX YUCEI JJIs PEIICHUS IPAKTHUECKUX 3a1a4 U MPECTaBICHUS
JTAHHBIX
15 OnepupoBarh MOHATUSIMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJBHOIO YIJIa; UCHOJb30BaTh
3aMmmch MPOU3BOIBHOTO yTiIa Yepe3 00paTHbIC TPUTOHOMETPHYECKHE (DYHKITUU
2 VYpaBHEHUs 1 HEPABEHCTBA
21 OnepupoBarh MOHATUSIMHU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO, II€JIO€, paIlMOHAIBHOE,
MppallMOHAIILHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YpaBHEHUE
29 BoeimonasaTe  mpeoOpa3oBaHUsT ~— TPUTOHOMETPUYECKUX  BBIPAXKEHUW M pelIaTh
TPUTOHOMETPUYECKHE YPaBHEHUS
BrinmonusaTe mpeoOpazoBaHusl LENbIX, PAllMOHANBHBIX U HPPALMOHAIBHBIX BBIPAXKCHUN U
2.3 peniaTh OCHOBHBIE THUIBI 1ENbIX, PAllMOHAIBHBIX M HPPAUOHAIBHBIX YpPaBHEHUU U
HEPAaBEHCTB
24 [IpuMeHsITh ypaBHEHHsS] U HEPABEHCTBA IS PEUICHUS MaTeMaTUYeCKUX 3a/lad W 3a/Jay U3
Pa3IMYHBIX 00JACTEeH HAYKN M PEATbHOM JKU3HU
MopenupoBaTh peajbHbIE CUTyalldd Ha SA3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
2.5 ypaBHEHHUs, HEPABEHCTBA IO YCJIOBHUIO 3a/layM, HUCCIIEOBATh MOCTPOCHHBICE MOJEIU C
WCIIOJIb30BAaHUEM arlrapara aiareopsl
3 OyHKIMY U TpaPuKH
31 OnepupoBath MOHATUSAMU: QYHKIIUS, CIOCOOBI 3a1aHus (PYHKIMU, 007acTh ONMpPENEICHUS U
MHOXECTBO 3HaueHU QyHKIHH, rpaduK QYHKIIMH, B3AUMHO 00paTHBIE () YHKIIUH
39 OnepupoBaTh MOHATUSIMH: YETHOCTh M HEUETHOCTh (PYHKITUHU, HYIH (PYHKIIUHU, IPOMEKYTKH
3HAKOMOCTOSIHCTBA
3.3 Hcnonp3oBathk rpapuky GyHKIMHA U1 peleHns: ypaBHEHUH
34 Crpouts U uuTaTh TpaduKH JUHEHHOW (GYHKIMH, KBaApaTUYHOW (PYHKIIHMH, CTENEHHOU
(GYHKIMH C IETTBIM MoKa3aTeaeM
Ucnonw3zoBark rpadukn GyHKIMA 171 UCCIEIOBAHUS TPOLIECCOB M 3aBUCUMOCTEH TIpH
3.5 pEIIeHnH 3a/1a4 U3 APYTUX y4EOHBIX MPEIMETOB U pealbHOU KU3HU, BBIpaXKaTh (hopMynamu
3aBUCUMOCTH MEXITYy BeTUIYNHAMU
4 Hauana maremaTnueckoro aHaimsa
41 OnepupoBarh MOHATHSAMH: IOCIEIOBATENLHOCTh, apuMeTHUecKas U TeoMeTpUuecKas
MIPOTPECCUU
42 OnepupoBarh MOHATHSAMHU: OECKOHEUHO YOBIBAIOIIAsi T€OMETPUYECKasi MPOTPECCHUs, CymMMa
0eCKOHEeUHO yOBIBAIOIIEH reOMETPUIECKOM Mporpeccun
4.3 3a/1aBaTh MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonbs30BaTh CBOWCTBA MOCHENIOBATENLHOCTEN M TMPOTPECCUU ISl PEIICHHS peajbHbIX
3a/1a4 MPUKJIATHOTO XapakTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBaTh MOHITHIMHU: MHOKECTBO, OTIEPAITUN Ha/I MHOYKECTBAMH
5.2 Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT AJisi OMUCaHUsl PEAIbHBIX MPOIECCOB U




SIBIIGHUH, MIPU PELICHUH 3a/1a4 U3 IPYTrUX YUeOHBIX MPEIMETOB

5.3 OnepupoBarh NOHATUAMU: ONPENEICHHUE, TEOPEMA, CICACTBHE, 10KA3ATEIbCTBO
11 KJIACC
Koxn . .
HpOBepsIEMOro IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/JbHOH
peayILTATA NPOrpaMMbl CpeHero o01ero 00pasoBaHus
1 Yucna v BIYKCICHUS
11 OnepupoBaTh NOHATUAMHU: HATYPAJIbHOE, LIEJI0€ YUCIIO; UCIIOJIB30BATh PU3HAKH JECITUMOCTU
LIEJIBIX YUCEJI, Pa3JI0KEHUE YHCIIa Ha TPOCThIE MHOKUTEIH JUUISl pELIEHMs 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTh MOHATUSAMHE: JIOTapU(pM YUCIIA, IECITUYHBIC U HATYpalIbHbIE JOrapu(pMbl
2 YpaBHEHMS U HEpaBEHCTBA
[IpumMeHsTH CBOMCTBA CTENEHH JUIsl MPEOOPa30BaHMsI BBIPAKEHHH, ONIEPUPOBATH MOHITUSMU:
2.1 IIOKA3aTeIbHOE YPAaBHEHHWE W HEPABEHCTBO; pELIaTh OCHOBHBIE THUIIBI I10KA3aTEJIBHBIX
YPAaBHEHUI U HEPABEHCTB
BeimonuATe npeoOpa3oBaHUs  BBIPAKEHWH, COAEpXKALIMX JIOrapu(Mbl; ONEpUpOBaTH
2.2 HNOHATUAMH: JIOTapu(MUUECKOE YPABHEHHE M HEPABEHCTBO; pEHIATh OCHOBHBIC THIIBI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs pemieHns NpocTENINX TPUTOHOMETPUYECKMX HEPABEHCTB
24 OnepupoBatb TOHATHAMM: CHCTEMA JUHENHBIX YPaBHEHUH U €€ pelleHUE; UCIO0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pELICHUS IPAKTUYECKUX 3a/1a4
25 Haxoauts pemeHuss NpoCTEUIINX CUCTEM M COBOKYIHOCTEH PALMOHAIBHBIX YPaBHEHUW U
HEPABEHCTB
MogenupoBaTh peajibHble CHUTyallUM Ha f3bIKe€ aureOpbl, COCTABIATh BbIPAXKEHUS,
2.6 YpaBHEHHUS, HEPABEHCTBA W CHUCTEMbI [0 YCJIOBMIO 3aJauyd, MCCIEN0BAaTh IOCTPOECHHBIE
MOJIEJIU C UCHOJIb30BAHKEM allllapara ajareopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh NOHATUSAMU: NEPUONYECKAs PYHKINSA, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH,
3.1 TOYKM OHKCTpeMyMa (YHKIMM, HauOojblllee M HauMEHbllee 3HaueHus (QYHKIMM Ha
IIPOMEKYTKE; NCIOIb30BATh UX JJISl HCCIIE0BaHUS QYHKIINH, 3alaHHON rpapuKoM
OnepupoBatb MOHATHUAMMU: rpaduku ITOKa3aTeNbHOM, norapu(pMu4ecKoi u
3.2 TPUTOHOMETpUYECKUX (QYyHKIMH; un300pakaTh HMX Ha KOOPAMHATHOW IUIOCKOCTH U
MCIOJIb30BAaTh JUIsl PEILIEHUs] YpaBHEHHUI 1 HEPaBEHCTB
33 N306paxaTh Ha KOOpIUHATHON IIOCKOCTH rpanHKH JIMHENHBIX YPaBHEHHUU U HCIIOJIb30BATh
UX JUIsl pEIIEHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUN
34 Hcnonb3oBate rpaduku GyHKIMHA U1 MCCae10BaHMs IPOLIECCOB U 3aBUCUMOCTEH U3 Ipyrux
y4€OHBIX TUCIUIUINH
4 Havaya maTemMaTHuecKkoro anaamsa
41 OnepupoBaTh HNOHATHAMU: HEMpepbIBHAS (DYHKIMS, MPOU3BOAHAS (DYHKIMM; HCIIOJIB30BaTh
reOMeTpUUYECKUN U GU3NYECKUI CMBICI IPOU3BOIHOM /7S peleHus 3a/1a4
42 HaxoauTth npou3BOAHBIE 3IIEMEHTApHBIX (YHKIMHA, BBIYUCISATH IPOU3BOIHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (PYHKITHI
43 Hcnonp3oBaTh MNPOWM3BOAHYIO JJIi HCCIEAOBAaHUS (YHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl UCCIIEI0OBAaHUS K TOCTPOCHHUIO IPa(pHUKOB
44 Hcnonb30BaTh MPOM3BOIHYIO JUISl HAXOXK/IEHUS! HAWIYYIIETO PelIeHHUs B IPUKIIATHBIX, B TOM
YHCIIE COLUAIbHO-DKOHOMUYECKHUX, 33/1a4ax
45 OnepupoBaTh MOHATHSIMHU: IEpBOOOpa3Has M MHTErpajl; MOHMMAaTh T'€OMETPUUYECKUH U
buznyecKuil CMbICIT UHTErpaita
16 Haxoauts mepBooOpa3Hble 3JIeMEHTapHbIX (DYHKLIMN, BBIUMCIATH MHTErpai mo ¢gopmyie

Hgerorona — JleiiOuuma




Pemate mpuxsiagHble 3aaud, B TOM YHCIE COLMAIBbHO-IKOHOMHYECKOTOo M (PM3UYECKOTO
XapakTepa, CPeACTBAMUA MAaTEMaTHUECKOT 0 aHAJIN3a

4.7

6. IPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUS

10 KJIACC
Kon IlpoBepsieMblii 3JieMeHT CO/lepKaHUS
1 Yucna u BeIYUCHCHUS
Panmonanbupie  umcna. OOBIKHOBEHHBIE M JECATHYHBIE JpoOM, MPOLEHTH, OECKOHEYHbIE
11 TepuoaMuecKue Ipobu. ApudmeTHueckre omnepaluy C palMOHAIBHBIMU YHCIIaMH, MpeoOpa3oBaHUs
YHUCIOBBIX BhIpakeHHH. [IpuMeHenune apoOeil W MPOIEHTOB JUIs pEIICHHs MPHUKIAAHBIX 3a7ad U3
Pa3JIMYHBIX OTPaciieil 3HAHUN U peaTbHON KU3HU
JeiicTBuTenpHbIe Uncna. PannoHanbHBIE U UppalMOHANbHBIE YUCHA. APH(PMETHYECKUE ONEpaluu C
1.2 neiicrButensHbIMH yuciaMu. [IpuGnmkEHHBIC BEIYUCICHMS, IPAaBUJIa OKPYTJICHUS, IPUKHUIKA U OIICHKA
pe3yJibTaTa BEIYMCIEHUN
Crenenp ¢ wensiM mokaszareneM. CranmaprHas Qopma 3amMcd  JIEHCTBUTEIBHOTO  YHCIIA.
1.3 Hcnonp3oBaHue moaxojsiie Gopmbl 3amucu AEHCTBUTENBHBIX YHMCEN AJS PELICHUS MPaKTHYECKUX
3a/1a4 U [IPeICTaBICHMS] JaHHBIX
14 ApI/I(l)MeTI/I‘{fCKI/Iﬁ KOpEeHb HaTypalbHOW cTerneHu. JleicTBUs ¢ apUPMETHYECKUMU KOPHSIMH
HATypaJIbHOM CTeNeHn
15 CuHyc, KOCHHYC U TaHT€HC YMCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHT'€HC YHCIOBOTO
aprymeHra
2  VYpaBHEHHs U HEpAaBEHCTBA
2.1 ToxaecTBa U TOXKIECCTBEHHBIC ITPEOOPa30OBAHMS
2.2 IlpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI
2.3  YpaBHeHHe, KOpeHb YpaBHeHHs. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeTo1 HHTEPBaIOB
2.4  Pemenue 1ensix ¥ IpoOHO-pAIIMOHATBHBIX YPAaBHEHHU U HEPABEHCTB
2.5 Pemenue uppanroHaNbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenue TpUroHOMETPUYECKHUX YpaBHEHUN
97 [IpuMmeHeHre ypaBHEHHI M HEPaBEHCTB K PELIEHUI0 MaTeMaTHYeCKUX 3a7ad M 3aJad U3 pazIudHbIX
o0acTeil HayKH U peanbHOM KU3HU
3 | OyHKIuu U rpadguxu
3.1 ®yukuus, cnocoosl 3a1anus GyHkuun. ['paduk pyHkiun. Bzaumao odpaTHbie GyHKITHMH
32 OO6nacte ompeneneHuss W MHOXECTBO 3HaueHuM ¢ynkuuu. Hymun ¢ynkuun.  Ilpomexyrtku
3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 Crenennast (GyHKIMS C HAaTypaJbHBIM M II€NIbIM TlOKa3zaTeneMm. EE cBoiicTtBa u rpaduk. CBoiicTBa U
rpaduK KOpHs N-Oi CTENeHH
34 Tpuronomerpuyeckass OKpPY)KHOCTb, ONpPEIEICHUE TPUTOHOMETPUUECKUX (QYHKIMH YHCIOBOTO
aprymeHra
4 | Hauana MaTeMaTH4eCKOTO aHalIM3a
4.1 TlocnenoBaTeabHOCTH, CHOCOOBI 33JJaHUs NOCIeI0BaTeIbHOCTEH. MOHOTOHHBIE MOCIIEA0BATEIbHOCTH
Apudmerndeckass M TeOMeTpHuecKass Iporpeccud. beckoHeuHo yObIBaromas TeoMeTpuyecKas
4.2 mnporpeccus. Cymma OCCKOHEUHO YOBIBAIOIICH TeoMeTpudeckoi mporpeccuu. dopmyna CII0KHBIX
IpoLeHTOB. Vcrosib30BaHne IPOrpeccuy sl pEeLIEHHs] pealIbHbIX 33]1a4 IPUKJIAJHOTO XapakTepa
5 MHoxecTBa U JOrHKa
MHoecTBO, onepanu Haja MHOXecTBaMH. [narpammel Olinepa — Benna. I[Ipumenenue teopetuxo-
5.1 MHOXECTBEHHOIO ammnapara JJig ONHCAHMs pealbHbIX MPOLIECCOB U SBJICHUM, MIPU PELICHUU 3a/1ad U3
JPYruX y4eOHbIX IPEAMETOB
5.2  Ompepenenue, TeopeMa, CIICJCTBHUE, JOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsiemblii 3J1eMEHT COAEPKAHMS
1  Ywucna v BEIYUCICHUS
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HaTypaanLIe " [EJIbIC YuCia. HpI/ISHaKI/I JACIIUMOCTHU LEJIbIX YHUCEI

1.2

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOMCTBA CTEIIEHU

1.3

Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIE JOrapudMbI

2

ypaBHCHI/IH M HCpAaBCHCTBA

2.1
2.2
2.3
2.4
2.5

2.6
2.7
2.8

[TpeoOpa3oBanue BBIPAXKEHUN, COAECPIKAIIMX JIOTAPU(MBI

[TpeoOpa3oBaHue BBIpAKEHHUN, COACPIKAIINX CTENCHH C PAIlMOHAIBHBIM IIOKa3aTeIeM
[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA

Jlorapudmuueckue ypaBHEHUS] U HEPABEHCTBA

Cucrembl JUHEHHBIX YypaBHEHUW. PellleHue NPUKIATHBIX 3a/7ad C MOMOIIBI) CUCTEMBI JIMHEWHBIX
ypaBHEHUI

CucreMsbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB

[IpumeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHYECKMX 3aJad M 3ajad H3
pa3nuyHbIX 001acTel HayKH U peanbHOM KU3HU

3

OyHKIMH U TpaduKu

3.1

3.2
3.3

Oynkius. Ilepuonnueckue ¢yHkuuu. [IpoMexyTkM MOHOTOHHOCTH (YHKUMH. Makcumymsl Hu
MUHUMYMBI pyHKIMU. Haubosnpiee 1 HanMeHblee 3HaueHne (yHKIIMK Ha TPOMEKYTKE

Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku
[TokazarenbHas 1 gorapupmuyueckas GyHKIUH, X CBOMCTBA U TpaduKu

3.4

Hcnonb3oBanue rpadhukoB GyHKIUN s pelIeHUs] YPaBHEHHUH U TMHEWHBIX CUCTEM

3.5

4
41
4.2

4.3

4.4

Hcnonb3oBanue rpapukoB (GYHKUMH [JI HCCIEAOBaHMs IMPOLIECCOB M 3aBUCHUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEIICHUHN 33J1a4 U3 APYTHX YIEOHBIX MPEIMETOB U pEabHON KU3HU

Hayana maTeMaTn4yecKoro aHanusa

HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB JJIsl pEIICHUS] HEPABEHCTB

[TpousBonnas ¢pynkuuu. ['eomerprueckuii u GU3NIECKUNA CMBICI IPOU3BOIHON

[TpousBosHbIe 3neMeHTapHbIX GyHKIUNA. DOpMyIIbl HAXOXKIEHNUS MPOU3BOJIHON CYMMBI, IPOU3BEICHHS
Y 4aCTHOTO (PYHKIIMH

[IpumeHneHne Npou3BOIHON K HCCIeI0BaHUIO (PYHKIIMI HAa MOHOTOHHOCTh U 3KCTpeMyMbl. Haxoxaenue
HauOOJIBIIEr0 U HAMMEHBIIET0 3HaUeHHsI QYHKIIMM Ha OTpe3Ke

4.5
4.6
4.7

[IpuMeHeHre NPOU3BOAHON Ul HAXOXKIEHUS HAWIy4llIero pElIeHMs B NPUKIAIAHBIX 3ajadax, AJs
oIpesieNIeHUs] CKOPOCTH IpoLiecca, 3alaHHOT0 (OpMYJION UIIH rpapuKOM

[TepBoobOpaznas. Tabnuia nepBooOpa3HbIX

Nuterpai, ero reomerpuueckuii U Gusnyueckuii cmpici. Beruncnenue uaterpaia no ¢popmyne HeroTona
— JletOHMIIA

7. MPOBEPAEMBIE HA ETD 11O MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBLHOM NPOT'PAMMBI CPEJTHET'O OBIIETO
OBPA3OBAHUA

Kon

NpoBepPsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOCHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero o01ero od0pa3oBanus

Bnanenne MeTogamMM  0Ka3aTeNbCTB,  aIrOPUTMAMU  pEIICHUs  3a/a4y;  yMEHUe
dbopMyIUpOBaTh U ONEPUPOBATH MOHATHIMU: OIpeNeIeHHe, akcCuoMa, Teopema, CIe/ICTBHE,
CBOWCTBO, MpPH3HAK, JI0KA3aTEeIbCTBO, PAaBHOCUJIbHBIE (OPMYIUPOBKH; NPUMEHSTH UX;
ymeHue (opmMynmupoBaTh OOpaTHOE W MPOTHBOMOJIOKHOE YTBEP)KICHHE, TPUBOIUTH
PUMEpPbI U KOHTPIPUMEPHI, NCHOIB30BATh METO MAaTEMAaTUUYECKON MHIYKIIMU; TPOBOIUTD
JOKa3aTeNbHbIE PACCYKIEHUS NIPU PEIIeHUHU 3a]a4, OLIEHUBATh JIOTHYECKYIO MPaBUILHOCTD
paccyXJI€HUI; YMEHHUE ONEpUPOBATh MOHATHSAMH: MHOKECTBO, MOJMHOYKECTBO, ONEPALUU
HaJ MHOXECTBAMM; YMEHHE MHCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JJis
OIHCAHMs pPeabHBIX MPOLIECCOB U SBJICHUN M MPH PELICHUU 3a/1a4, B TOM YHCIIE U3 JIPYTUX
yueOHBIX MpPEeIMETOB; YMEHHE OINEepHpOBaTh MOHATHSIMH: Tpad, CBA3HBIA rpad, nepeso,




IUKJ, Tpad Ha MIIOCKOCTH; YMEHUE 3a/1aBaTh U OMUCKHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMU;
MCIIOJIb30BaTh Tpadbl IPH PEIICHUN 331249

YMeHue onepupoBaTh MOHATUIAMH: HATyPaJIbHOE YHUCIO, LIEJIOE YHUCIIO, CTEHNEHb C LENIbIM
IIOKa3aTelneM, KOPEHb HATypalbHOW CTENEHH, CTENEHb C PALMOHAIBHBIM II0KAa3aTeleM,
CTENEHb C JCHCTBUTENBFHBIM IOKa3aTeneM, JiorapudM Yucia, CUHYC, KOCHHYC M TaHICHC
IIPOU3BOJIBHOTO YUCJIA, OCTATOK 110 MOAYIIIO, PALlMOHAJIBHOE YNCIIO0, UPPALIMOHAIBHOE YHCIIO,
MHOXECTBA HATYPAJIbHBIX, LEJIbIX, PAalUOHAIbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMECHHUE
UCIOJIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OO AeauTenb 1 HauMeHbllee olliee
KpaTHOe, aiIroput™M EBkimga ©pu pelIeHMH 3a7ad; 3HAKOMCTBO C  Pa3IMYHBIMU
MO3ULMOHHBIMM CHCTEMAaMH CYMCIICHUS; YMEHHUE BBINOIHATh BBIUMCIICHHE 3HAYCHUU U
npeoOpa3oBaHusl BBIPAKEHHUN CO CTENEHSAMH W Jiorapudmamu, mpeodpa3oBaHus APOOHO-
palMOHAIbHBIX BBIPAXKCHUN; YMEHHME OIEPUPOBATH IOHATHAMH: II0CIEI0BATEIBHOCTD,
apudMeTHuecKasi Hporpeccusi, TeOMETpUYecKass Iporpeccus, OECKOHEYHO YyObIBaromas
reoMeTpuYecKas INPOTrpecCHs; yYMEHHE 3alaBaTh II0CJIEJOBATEIBbHOCTH, B TOM 4YHCIE C
MIOMOIIBIO PEKYPPEHTHBIX (POPMYII; YMEHHE ONEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMILJIEKCHBIE YHMCIIA, MOAYJIb U apryMEHT KOMILJIEKCHOro 4Mcia, (opma
3anMcu KOMIUJIEKCHBIX 4Yncen (reoMeTpuyecKkas, TPUTOHOMETpUYECcKas U anreOpanueckas);
YMETh NPOU3BOAUTH apU(pMETHUYECKHE IEHCTBHS C KOMIUIEKCHBIMU YHCIaMM; IPUBOAUTH
IPUMEPBI UCIIONIb30BaHMsI KOMIUIEKCHBIX YHCEIN; ONEPUPOBATh MOHATUSAMU: MaTpuua 2xX2 u
3%3, onpenenanTesb MaTPULIbL, FEOMETPUUECKUN CMBICI OIIPENEIUTEN

YMenue onepupoBaTh IMOHATHSAMM: PALMOHAIBHBIC, UPPALMOHAIBHBIE, IIOKA3aTENIbHbIC,
CTCTICHHBIE, Jorapu(MuuecKkue, TPUTOHOMETPUYCCKHE YpaBHEHUS ¥ HEPABEHCTBA, WX
CUCTEMBbI; YMEHHE ONEePUPOBATH MOHATHAMH: TOXKAECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUI M HEPABEHCTB, PABHOCUJILHOCTh YPABHEHU,
HEPABEHCTB U CHCTEM; YMEHME PEIIATh YPAaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IOMOILIBIO
pa3IMYHBIX MPUEMOB; pEIIATh YPAaBHEHHUs, HEPABEHCTBA M CHCTEMbI C IapaMETPOM;
IIPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MAaTEMAaTUYECKUX 3a7ad U
3a]1a4 U3 pa3IUYHbIX 00JacTel HAyKH U peaIbHOM JKU3HH

YMeHue onepupoBaThb HOHATUAMM: (GYHKUMS, YETHOCTh (DYHKIUH, MEPUOJUYHOCTh
(GYHKIIMM, OTPaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTb (YHKIUHU, IKCTPEMYyM (DYHKIIHH,
HauOoJpIlIee U HaUMEHbIlee 3HaUeHUs! (YHKIHUU Ha MPOMEXYTKE, HeTpephlBHAs (DyHKIIHS,
aCUMITOTHI rpaduka GyHKIMH, IEpBasi U BTOpast IPOU3BOIHAS (YHKIIUH, FTEOMETPUUECKUN 1
¢u3nyeckuif CMbICT TPOM3BOIHON, IMEpBOOOpa3Hast, ONpPEACIHEHHBIM HHTErpaj; yMeHue
HaXOJUTh ACHMIITOTHI Tpaduka (QYHKUMU; YMEHHME BBIYMCIATH IPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO M KOMIIO3UIMM (DYHKIMI, HAXOAUTh ypaBHEHHE KacaTeIbHOM K
rpaduky (QyHKIMH; yMEHHME HaXOAWUTh IMPOU3BOJHBIE AJIEMEHTApHBIX (YHKIMI; yMeHHE
UCIMOJIb30BaTh TMPOM3BOJHYIO JJIsi MCCIEeNOBaHUS (YHKUMN, HAXOAUTh HauOOJbIINE U
HauMEHbIINE 3HaueHus (QYHKIUH; CTPOUTHh Tpa@UKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM
anmnapara MaTeMAaTHYeCKOTO aHalu3a; MPUMEHSTh IPOU3BOJHYIO I HaXOXKICHUS
HAaWIy4llero peuieHusl B MPUKIAAHBIX, B TOM YHCIE COLUAIbHO-3)KOHOMHUYECKUX H
¢u3nueckux 3ajadax; HaXOJUThb IUIOIAAM U OO0BEMBI (UIYp C TOMOIIBIO HHTErpana;
IPUBOJIUTH IPUMEPHl MAaTEMaTHUYECKOIO MOJAEIUPOBAHUS C MOMOIIBI0 TU((epeHIIMATBHBIX
YpaBHEHUN

YMeHue omepupoBaTh MOHATUAMU: TpaduKk (yHKIMH, oOpaTHas (YHKIHSA, KOMIIO3UIUSI
byHKIMHE, JnuHeHas QyHKUMS, KBaapaTHuHas (QYHKIUS, paludoHaimbHas (QYHKIUS,
cTerneHHast ()YHKIMs, TPUTOHOMETpUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKIIMKM, TOKa3aTelbHas M Jorapupmuyeckas (QyHKUWUU; YMEHUE CTPOUTH TIpaduku
U3yYeHHBIX (YHKIMHA, BBIIOIHATH IMpeoOpa3zoBaHus TpaduKoB (DYHKIHMH, HCIONB30BaTh
rpaduku Ui U3y4eHHsI TMPOLIECCOB M 3aBHUCUMOCTEH, MpH pElIeHUH 3aJad M3 JPYrux
y4eOHBIX MPEeIMETOB U 3aJau U3 pealbHOW KU3HU; BhIpakaTh (OpMYJIaMU 3aBHCHMOCTH
MEXJy BEIMYMHAMHU; HCIOJIb30BaTh CBOMcTBA U rpaduku (QyHKUMNA U1 pelieHus
yYpaBHEHMIA, HEPABEHCTB M 3a/1a4 C MapaMeTpaMu; N300pakaTh Ha KOOPAMHATHON TIOCKOCTH
MHOX€ECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMmenune peiIaTb TCKCTOBBIC 3aaa4M pa3HbIX TUIIOB (B TOM 4YHUCJIC Ha NPOUCHTHI, JOJU U




YacTu, Ha JBU)KEHHUE, paboTy, CTOMMOCTb TOBAapOB M YCIYI, HAJOTH, 3a7aud U3 001acTh
yIpaBJICHUS JTUYHBIMU M CEeMEHHBIMU (pUHAHCAMM); COCTABJIATH BBIPAKEHHS, ypaBHEHUS,
HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJa4d, HCCIENOBaTh IOJYyYEHHOE DEIICHUE U
OLIEHUBATh MPABIONOA0OHOCTD PE3Yy/IbTaTOB; YMEHHUE MOJCIUPOBATh PEAIbHBIC CUTYAIlMH Ha
A3BIKE MAaTEMaTUKH; COCTABIIATH BBIPAXKCHHS, YPABHCHMsI, HEPABEHCTBA M MX CUCTEMBI I10
YCIIOBHIO 3a/laud, HCCIEA0BATh IIOCTPOCHHBIE MOJEIM C HCIIOJIB30BAaHUEM alrapara
ayireOpbl, UHTEPIPETUPOBATh MTOJYUYEHHBIH pe3ybTar

VYMeHue onepupoBaTh INOHATHAMM: cpelHee apupMeThyeckoe, MeauaHa, HauOosbliee U
HalMEHbIIIEe 3HAUCHUs, pa3Max, JUCIEPCHUsi, CTAHAAPTHOE OTKIOHEHUE YHCIOBOrO Habopa;
yYMEHHUE H3BJIEKAaTh, MHTEPIPETUPOBATh MHGPOPMALMIO, MPEACTaBICHHYIO B TalOnMLax, Ha
auarpaMmax, Tpadukax, OTpPaKalollyld CBOMCTBAa pEANbHBIX IIPOILECCOB M  SIBICHUM;
OpEACTaBIATh HMH(GOpPMALMIO € [OMOINBIO Tabaul U JMarpaMM; HCCIEelOBaTh
CTaTUCTHYECKUE JAHHBIE, B TOM YHCJIE€ C TPUMEHEHHEM TIpauyecKux METOJ0B H
JJIEKTPOHHBIX CPEACTB; IrpadUyYecKu HCCIEI0BATh COBMECTHbIE HAOJIOJCHHS C IOMOIIBIO
JMarpaMM pacCerBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh HOHSATHAMH: CIyYalHBIM ONBIT U CIy4allHOE COOBITHE, BEPOSTHOCTH
CJIy4alfHOrO COOBITHS; YMEHHME BBIUUCIATH BEPOSITHOCTH C MCIIOJIb30BAaHHEM IpadUuecKux
METO/IOB; IPUMEHSTH (POPMYIIBI CIOKEHUS M YMHOKCHHUSI BEPOSTHOCTEH, (POPMYITY IOIHOM
BEpOSATHOCTH, (opMyny bepHymin, komOuHaTtopHble (akTbl M (OPMYINbI; OLEHUBAThH
BEPOSITHOCTH PEATbHBIX COOBITHIA; yMEHHE ONEPUPOBATH MOHATHAMU: CIydaiiHas BETUYMHA,
pacnpeziesieHue BEpOSATHOCTEH, MAaTEMAaTUYECKOE OXHJIAaHUE, JUCIEPCHs M CTaHAAPTHOE
OTKJIOHEHHE CIy4YailHON BeJMYUHBI, (YHKIUU pACHpPE/esICHUs U IJIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeIbHOIO M HOPMAJIBHOIO paclpelesieHuii; YMEHHE HCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeesieHui AJis pellieHus 3a]1a4; 3HAKOMCTBO C TIOHATHUSAMU: 3aKOH OOJIBLINX
YHCeNl, METO/bl BBHIOOPOUYHBIX MCCIEIOBAHUN; YMEHHME IPUBOAMUTH MPUMEPHI HPOSIBICHUS
3aKOHA OOJIBIIMX YUCEN B MPUPOJHBIX M OOILIECTBEHHBIX SBJICHUSX; YMEHHE ONEPUPOBATH
HOHATUSIMH: COUYETAHUE, NEePECTAaHOBKA, YMUCIO COYETaHWH, YHCIIO MEepPecTaHOBOK; OMHOM
HeloToHa; yMeHue NpUMEHATh KOMOUHATOPHbIE (DAKTHI U pacCyXACHUS Ul pelleHHs 3a/1a4;
OLICHUBATh BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABISATh BEPOATHOCTHYIO MOJEIbh H
UHTEPIPETUPOBATH MTOIYYEHHBIN pE3yIbTaT

YMeHue onepupoBaTh NOHATUAMHU: TOYKA, IIPsAMAas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
BEJIMYMHA YIJIA, TUIOCKUM YTOJI, ABYTPAHHBIN YroJjl, TPEXTPAHHBINA YIoJjl, CKPEIINBAKOLIUECS
IpsIMBIC, MAPAJUIEIBHOCTE U IMEPHEHIUKYISAPHOCTD INPSAMBIX M IUIOCKOCTEH, YroJI MEXKIY
IPSAMBIMH, YIOJl MEXAY NMPSMOM U IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT
TOYKU [0 IUIOCKOCTH, PACCTOSHHME MEXKAY IPSAMBIMHU, PACCTOSHHE MEXKAY IIJIOCKOCTIMU;
YMEHME UCIOJb30BaTh MpHU PEIICHUH 3aJad U3yuyeHHbIe (aKThl U TEOPEMbI INIAHUMETPUU;
YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpa; CTPOUTh MaTeMaTHYeCKue
MOJICJIA C TIOMOLIBI0 T€OMETPUYECKUX IOHATHA M BEJIMYMH, PEIIaTh CBSA3aHHBIE C HUMH
[IPaKTUYECKUE 3a0a4U
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOWAIb (QUIypbl, 00BEM (UIYpBI, MHOTOTpaHHUK,
MPAaBWIbHBI MHOTOIPaHHUK, CEYEHHWE MHOTOTpaHHMKA, KyO, Mapaijiesienumes], Mpu3Ma,
nupamuia, GuUrypa M MOBEPXHOCTh BpAallleHUs, LWIMHAP, KOHYC, map, chepa, miIomaab
cdepsl, IIOMAAL MOBEPXHOCTH MHUpPaMHAbI, MPU3MbI, KOHyca, LHWIMHIpa, 00BEM KyOa,
IPSIMOYTOJIBHOTO ~NapajulelieNuNea, NUPaMUJIbl, MPU3MBbL, LUJIMHIApPA, KOHYyca, IIapa,
pa3BEpPTKa MOBEPXHOCTHU, CEUEHHUSI KOHYCA U LIMJIMHAPA, apajuieIbHble OCH HJIM OCHOBAHUIO,
CeueHue IIapa, IJIOCKOCTh, Kacaromascs cgepbl, MWIMHApPA, KOHYCA; YMEHHE CTPOUTh
ceueHHe MHOTOTpaHHHUKa, N300paxkaTb MHOTOTPAHHUKH, (UTYphl U TOBEPXHOCTH BpallleHus,
UX CEYEHUs, B TOM YHUCIIE C TIOMOILBIO MIEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHATh CBONCTBA
FEOMETPUUECKUX (QUTYp, CaMOCTOSTEIbHO (HOPMYIHPOBATh ONPEICICHUS H3Yy4aeMbIX
¢uryp, BBIIBUTaTh TUIOTE3bl O CBOMCTBaX M MpHU3HAKaX TIeOMETpUYecKux uryp,
000OCHOBBIBaTh MJIM OIPOBEpPraTh MX; yMEHHE MPOBOAUTH Kiaccupukanuio ¢uryp mo
Pa3IMYHBIM MIPU3HAKAM, BBIIIOJIHATH HEOOXOAMMBbIE JOMOJHUTEIbHbIE TOCTPOSHHUS
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YMeHue omnepupoBaTh MOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE, MapauleIbHBINH MEpeHoc,
CUMMETpUs Ha IUIOCKOCTHU M B NPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHE MOJ00HS,




mogo0HbIe (UTYPHI; YMEHHE paclo3HaBaTh paBHbIE M MOIO00HBIC (DUTYpPHI, B TOM YHUCIE B
MPHUPOJIe, HCKYCCTBE, ApPXHUTEKTYpe;, HCIOIb30BaTh T€OMETPUUYCCKUE OTHOIICHHS TIPH
peIIeHUH 3a/1a4; HaXOAUTh TEOMETPHUECKUE BETUYNHBI (JUTUHA, YroJl, oAb, 00bEM) IpU
pelIeHnH 337249 U3 IPYTuX Y4eOHBIX MPEIMETOB M U3 PeaTbHOU KU3HH, YMCHHUE BBIUUCIISTH
TreOMETPUYCCKUE BEIMYUHBI (JIMHA, YroJl, IUIOIAAb, OOBEM, IUIOMAAb IOBEPXHOCTH),
UCTIOJIB3YS U3Y4eHHBIE (POPMYIIBI M METO/IBI, B TOM YHCIIC: TUIOIIAb TOBEPXHOCTH MTUPAMUJIBI,
OpU3MblL, KOHyca, IMJIMHIpA, IUiomanas chepbl; 00bEM Kyba, MPSMOYTOJBLHOTO
napajielienunena, NUPaMUAbl, TPU3MBI, IHIUHIPA, KOHYyca, IIapa; YMEHHE HaxOIUTh
OTHOIIICHHE 00BEMOB MOJOOHBIX QUTYD

YmMmeHue ONCpHUpOBaTh IOHATHAMHU: IPAMOYIojibHasA CHCTEMa KOOpAMWHAT, BCEKTOp,
KOOpAWHATBI TOYKH, KOOPAHMHATBI BCKTOpA, CyMMa BCKTOPOB, INPOU3BCACHHC BCKTOpPA Ha
YUCIO0, PA3JI0OKECHHUE BEKTOpa IIO 6331/10}7, CKaJLIpHOE  IIPOM3BCIACHUC, BCKTOPHOC

12 IIPOM3BENECHUE, YOl MEXAY BEKTOpaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA U
KOOPJMHATHBIM METOJ AJI PEUIeHUs TI'eOMETPUYECKUX 3aJad M 3ajad JPYyrux ydeOHbIX
IIPEIMETOB
YMenue BbIOMpPATh MOAXOIAIIMKA METOA Ui PEUICHUs 3aJadd; MOHUMaHHWE 3HAYUMOCTH

13 MaTeMaTHK{d B H3YyYEHHM HPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB U SBJICHWH; yMEHUE

pacro3HaBaTh MPOSIBICHUE 3aKOHOB MaTeMaTHUKU B UCKYCCTBE, YMEHHUE MMPUBOIUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUIICKOM U MUPOBOM MAaTeMaTUYECKOW HayKH

8. MIEPEYEHb 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1  Ywucna u BelYMCICHUS
1.1 HarypanbHsle u nenble yucia. [Ipu3Haky JeIMMOCTH LEIbIX YHCE
12 Panyonanenbple  uymcia. OOBIKHOBEHHbIE M JECATUYHBIE JApOOM, NPOLIEHTHl, OECKOHEYHbIE
MEPUOIUYECKHIE IPOOH
13 ApI/I(l)MeTI/I‘{fCKI/Iﬁ KOpPEHb HaTypajJbHOM cTemeHu. JIelcTBUS ¢ apUPMETHUECKUMU KOPHSAMU
HaTypaJbHOH cTeneHn
1.4  Crenens c nenbiM nokazareneM. CTeneHb ¢ palMoHaIbHBIM NoKa3areaeM. CBOMCTBA CTENEHU
15 CuHyc, KOCHHYC W TaHTE€HC YUCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIOBOTO
apryMeHTa
1.6 Jlorapu¢wm uucna. JlecssiTuuHble 1 HaTypajibHbIE JOrapu(pMbl
17 HeiictBuTenpHble  uyucia.  ApudMeTHUecKkue  omepanud ¢ JICHCTBUTENbHBIMM  YHMCIAMH.
[TpuGimxEHHBIC BEIYUCIICHHS, TPABUJIa OKPYTIICHUS, TIPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUI
1.8 | IIpeoOpazoBaHuEe BBIPAKCHHIMA
1.9 KowmruiekcHble yncia
2 | YpaBHEHHUs U HEPABEHCTBA
2.1 llenble u JpoOHO-pallMOHATIbHBIE YPABHEHUS
2.2 VppauuoHaibHbIE YPAaBHEHHS
2.3 TpuroHomerpuueckue ypaBHEHUs
2.4  Tloka3arenbHble U JIorapupMuyeckre ypaBHEHHUs
2.5 llenble u JpoOHO-pallMOHAIbHbIE HEPABEHCTBA
2.6 UppannoHaiabHBIE HEPABEHCTBA
2.7 | TlokasarenbHbIC U JIOTApUPMUICCKIE HEPABEHCTBA
2.8 TpuroHomerpuyecKkrue HEpaBeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTH YPaBHEHUI M HEPABEHCTB
2.10 VYpaBHeHUs, HEPABEHCTBA U CHCTEMBI C ITApaMeTpaMu
2.11 Matpuna cucTeMbl THHEWHBIX YpaBHeHUI. OnpeeTuTeIh MaTPHIIbI
3 | ®OyHkuu u rpadpuxku
31 Oynk1us, cnocoOsl 3aaanus GyHkuuu. ['paduk pynkuuu. Bzaumuo obparusie pyHkuuu. YETHbIC U

HeuéTHble pyHkuuu. [lepuoanueckue GyHKIUU




O6nactp ompenencHUuss W MHOXKECTBO 3HaueHWi ¢yHkuuu. Hymm dynakoum.  [IpomexyTku

3.2  3HAKOMOCTOSHCTBA. IIpOMEXyTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MHHUMYMBbI (DYHKITUH.
Haubonbiiee n HauMeHblee 3HaueHne QyHKIIUU Ha TPOMEKYTKE
33 CreneHHast pyHKIMS C HATypaJbHBIM M IIEJIbIM TOKa3aTeneMm. EE€ cBolicTBa u rpaduk. CBOICTBA H
rpaduk KOpHsS N-0if cTerneHn
3.4 Tpuronomerpuueckue QyHKIIUHN, UX CBOMCTBA U rpaduKu
3.5 Iloka3arenbHas u JorapupmMudeckas GyHKIUHU, UX CBOMCTBA U rpaduku
3.6 | Toukwm paspeiBa. AcuMnToThl rpadukoB GpyHkiuii. CBoricTBa PyHKIMH, HEMPEPHIBHBIX HA OTPE3KE
3.7 | IlocnenoBarenbHOCTH, CHOCOOBI 3aJJaHHs TOCIIEIOBATENIbHOCTEN
3.8  Apudmernueckas u reomerpuueckas nporpeccuu. opmyia cia0XKHBIX IPOIEHTOB
4  Hayaia MaTeMaTHYeCKOT0 aHAJIM3a
4.1 | IlpomwsBogHas ¢pyHkumu. [Ipon3BoHbIE 3JIeMEHTAPHBIX (YHKITUI
4.2 [IpumeHeHne mNPOU3BOAHONM K HCCIEJOBAHUIO (DYHKIMI Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenue HauboIbIero 1 HaMMEHbIIEro 3Ha4eHust PYHKIIUY Ha OTpe3Ke
4.3 | IlepBooOpa3znas. MHTErpa
5  MHuoxecTBa U JIOTHKA
5.1 MHuoxecTBO, Oonepanuy HajJ MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 | BeposTHOCTb M CTAaTUCTHKA
6.1 OmnwucarenpHas CTaTHCTHKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 | TI'eomerpus
7.1  ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMbIe U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 A MHOrorpaHHUKH
7.4 Tena u NOBEPXHOCTH BpAILlEHUs
7.5 KoopauHatbl U BEKTOPHI

[IOKYMEHT MOATMWUCAH 3MIEKTPOHHOM MOANUCHIO
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