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INOACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «AnreOpa M Hadana MaTeMaTHYECKOTO aHAIH3a»
yriaeOneHHoro ypoBHs it oOydvarommuxcst 10 —11 kmaccoB pa3paboraHa Ha OCHOBE
@denepanbHOr0  rOCYyJapCTBEHHOIO  00pa3oBaTENbHOTO  CTaHIapTa  CpeJHero  oO0IIero
o0Opa3oBaHusi, C Y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHHH, MNPEABABIAEMBIX K
MaTeMaTHYeCKOMY O0O0pa3oBaHMIO, M TPAagUIMHA pPOCCHHCKOro oOpasoBanus. Peanmmuzanus
porpaMMbl 00€CIIEUNBACT OBJIAJCHUE KIIOYEBHIMU KOMITETCHIIUSMH, COCTABISIONIMMU OCHOBY
JUIs  CaMOpPa3BUTHUA U  HENPEPBIBHOTO 00pa3oBaHUs, LEIOCTHOCTh OOLIEKYIbTYPHOIO,
JUYHOCTHOTO ¥ NO3HABATEIbHOIO PA3BUTHUS JINYHOCTU O0yUArOIUXCAL.

HEJA N3YYEHUS YYEBHOI'O KYPCA

VYueOHblil Kypc «Anrebpa M Hayala MaTeMaTHYECKOTO aHAINM3a» SIBJISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B TIporpaMMe CpeaHero oOmmero oOpa3oBaHUs, IMOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00€CIeYrBaeT HUHCTPYMEHTAIbHYIO 0a3y AJIs U3yUEHMsI BCEX €CTECTBEHHO-HayYHbIX
KYpPCOB, a C IPyroil CTOPOHBI, (HOPMUPYET JOTHIECKOE U aOCTPAKTHOE MBIIIIICHUE 00yJarOIIIXCsl
Ha YypOBHE, HEOOXOOUMOM [UIi OCBOCHHMS HWH(POPMATUKH, OOILIECTBO3HAHMS, HCTOPUH,
CIIOBECHOCTH M JpPYyruxX MAUCHUIUIMH. B pamkax maHHoro y4yeOHOro Kypca oOydaromiuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW Haykd, KoTopas (OpMyIMpYyeT CBOU
JOCTH)KEHUS] B MaTEMaTH4YeCKON Gopme.

VY4eOHbIil Kypc anreOpbl M Hadyajal MAaTeMaTHYECKOrO aHaJIM3a 3aKJIaJAbIBACT OCHOBY JUIS
YCIIEIIHOTO OBJIAJCHUs 3aKOHAMH (PU3UKHU, XUMHUHU, ONOJIOTHH, TOHUMaHHsI OCHOBHBIX TE€HAEHIUH
pa3BUTHS SKOHOMUKU M OOILIECTBEHHOW >KHU3HHM, IO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX
U(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJb30BAaTh UX IS JajbHEUIIEro
00pa30BaHus U B IOBCEJHEBHOM KU3HU. B TO e Bpemst oBia/ieHre aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKLIMSMHU alreOpbl U MaTEMaTHYECKOT0 aHAJIM3a Pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh HCTUHHOCTD, 10Ka3bIBATh YTBEP/KIACHUS C TIOMOILIbIO MHIYKIIUN
U PacCyXJaTh JeITyKTHBHO, MCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3alHIo, abCTparupoBaHue U
aHaJoruio, GopMUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIIICHHUE.

B xome u3ydeHuss yueOHOro kypca «Ajiredbpa M Hayajga MaTeMaTHYECKOTO aHAIM3a»
oOyyaromuecsi TOJTY4aioT HOBBIA OIBIT PEIICHHUsS MPHKIAIHBIX 3a1ad, CaMOCTOSTEIBLHOTO
IIOCTPOCHHUST MAaTeMaTUYECKUX MOJEIEH pealbHBbIX CUTYyallui, MHTEPHpPETalMM IOJy4YEHHbIX
pEILIeHHH, 3HAaKOMATCS ¢ MPUMEpPAaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUYECKMMU OTKPBITUSAMU U UX aBTOPaMH.

VY4eOHbIll Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHMTATEIBHBIM IMOTEHIHAIOM, KOTOPBIH
peanu3yercss Kak uepe3 Y4eOHBIH MaTepual, CIOCOOCTBYIOIIMKA (DOPMUPOBAHUIO HAYYHOTO
MHUpPOBO33PEHHUS, TaKk W uepe3 crneuupuky y4deOHOW  JHEATENBbHOCTH, Tpedyromen
IPOJOJDKUTEIPHON  KOHIEHTpPAllMd  BHUMAHHUS, CaMOCTOSITEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJTY4YEHHBIN pe3ysbTarT.

B ocnoBe meromuku oOydeHus anreOpe M HadajdaM MaTEMaTHYECKOIO aHajHu3a JICKUT
JeSITebHOCTHBIN PUHLUI 00y4EHUsI.

B ctpykType yuebHOro Kypca «Anredpa u Hayajga MaTeMaTHUECKOTO aHAIN3a» BbIICICHBI
CIIEAYIOIIME COJEpKATeIbHO-METOIUYECKUe JTUHUM: «YHucna u BblUUCHEHUs», «DyHKUUU U
rpadukn», «YpaBHEHMs U HepaBeHCTBay», «Hadana mMaremaTnueckoro aHanusa», «MHOXKeCTBA U
Joruka». Bce OCHOBHBIE COAEPIKATENbHO-METOIMUYECKUE JIMHUM HM3Y4aroTcs Ha MPOTSHKEHUH
JBYX JIeT OOyueHHs] Ha YPOBHE CpEIHEro oOmero oOpa3oBaHMs, €CTECTBEHHO JIOTIOJHSSA APYT
Jpyra W TOCTENEHHO HACHIIAsCh HOBBIMH TeMaMH M pasjenamu. JlaHHBIA y4eOHBIH Kypc
ABIISICTCS MHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebe CcoJep)KaHHe HECKOJIbKUX



MaTEeMATHYECKUX AWCIMIUINH, TAKMX KakK anredpa, TPUTOHOMETPHsS, MaTeMaTHYECCKHA aHau3,
TEOpUsT MHOXKECTB, MareMarudeckas Jioruka u apyrue. Ilo Mepe Toro kak oOydarommecs
OBJIaIeBalOT BCE Oojiee MIMPOKMM MaTEMaTHYECKHM alllapaToM, Yy HHX IOCIEI0BaTEIHHO
dbopMHUpYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKYI0 MOJIeNb pPealbHON
CUTYalluM, TPUMEHSTH 3HAHUS, MOJyYCHHbIE MPH W3YYEHUH Y4eOHOro Kypca, I pElIeHHUs
CaMOCTOSITENILHO C(HOPMYTHPOBAHHOW MaTEeMAaTHYECKON 3aJayu, a 3aTeM HHTEPIpPEeTUPOBATH
CBOM OTBET.

ConepxatenpHO-MeToAMYecKast ~ JOUHMS — «Yucma M BBIUMCIGHUS» — 3aBEpIIAET
(opMHpOBaHNE HABBIKOB HCIIOJIb30BAaHUS JCHCTBUTEIbHBIX YHCEN, KOTOpOE OBLJIO HAYaTo Ha
YpOBHE OCHOBHOTO 00mIero odpasoBanus. Ha ypoBHe cpemnero oOiiero oOpa3oBaHHsl 0c000€
BHUMaHHE yAensieTcss (OPMHUPOBAHHUIO HABBIKOB PALlMOHAIBHBIX BBIYMCICHWH, BKIIOYAIOIINX B
ce0s1 UCTIOJIB30BAHNE PA3TMYHBIX (OPM 3aIMCH YUCIIA, YMEHHE JeNaTh MPHUKHUJIKY, BBITOIHATH
npuOIIMKEHHBIE BHIYHUCIICHNUS, OLICHUBATh YHCIIOBBIE BBIPAXKEHUS, paboTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE O0YYalOIIUMCSI MHOXKECTBA HATYpPAJIbHBIX, IEJIBIX, PAllMOHAIBHBIX U
JCCTBUTENBHBIX YHCEN JOMOIHSIIOTCS MHOXECTBOM KOMIUIEKCHBIX YHCel. B Kaxkaom W3 3Tux
MHO)KECTB paCCMaTPHBAIOTCSI CBOMCTBEHHBIE €My CIIeU(pHUYECKHe 3aa4y U ONepannu: AeJIeHue
Halleno, OIEPUPOBAHME OCTAaTKAMH HAa MHOXECTBE IIEJBIX 4HCeN, O0coOble CBOWMCTBa
palMOHANBHBIX U UPPALMOHAIBHBIX YHCEN, apu()METHUECKUE OMepaliy, a TAaKKe H3BIICUCHUE
KOpHST  HAaTypaJbHOM  CTENeHM Ha  MHOXECTBE KOMIUIEKCHBIX 4ucen.  bnaromaps
[IOCJIEIOBATEIbHOMY  PAaCIIUPEHUI0 Kpyra HCHOJBb3YeMBIX YHCET U  3HAKOMCTBY C
BO3MOKHOCTSIMU UX ITPUMEHEHUS JUTS PELICHUS Pa3IMYHbIX 33134 GOpMUPYETCs NMPeICTaBICHUE
0 €IMHCTBE MAaTEMAaTHKH KaK HayKH U €€ POJIU B TOCTPOCHUH MOJIENIEll peabHOTO MUPA, IITHPOKO
UCTIOJIB3YIOTCS 0000IIEHNE U KOHKPETH3AIHSL.

JIuaus «YpaBHEHHS W HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUH BCEro OOydeHHs Ha
YPOBHE CpeaHero ooOmero o0pa3oBaHMsA, MOCKOJIBKY B KaxIoMm paszzgene I[Iporpammsl
IPEIYCMOTPEHO pPEIICHHE COOTBETCTBYIOIIUX 3a/1ad. B pe3ymnbraTe oO0yvaromuecs: OBIaJeBalOT
pa3IMYHBIMH ~ METOJAMHU  PELICHHUS palMOHAIBHBIX, MPPALMOHANBHBIX, IOKa3aTEeNbHBIX,
Jorapu(pMUUECKUX ¥ TPUTOHOMETPHUYECKHX YPaBHCHMH, HEPABEHCTB M CHCTEM, a TAaKXKe 3ajad,
cofiepKalX mapaMeTpsl. [lomydeHHBIE YMEHHUS IIMPOKO HCHONB3YIOTCS TPH HCCICIOBAHUH
(GyHKUIMH ¢ TOMOIIBIO TPOU3BOAHOM, IPH PELICHUU MPUKIIAJAHBIX 33a4 1 3a]a4 Ha HaX0XKJICHHE
HauOOJBIINX U HAUMEHBIIUX 3HAaYeHUH QyHKIMK. J[aHHas conepkaTeiabHas JMHUS BKIIOYACT B
ce0s1 Take (OPMHPOBAHWE YMEHMU BBINOJNHATH pacu€Tel 1Mo Qopmynam, Mnpeodpa3zoBaHUs
panMOHANBHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPHUYECKHX BBIPAKCHHH, a TaK)Ke BBIPAKEHUH,
COIEpIKAIINX CTETeHN M JorapuMmel. braromaps wu3ydeHHIO anreOpandyeckoro marepuaina
NPOMCXOOUT JajbHEWIIee pa3BUTHE ANTOPUTMHUYECKOT0O M aOCTPAaKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, (POpMHUPYIOTCS HaBBIKA ACTYKTUBHBIX PACCYXKIEHUH, pabOThl ¢ CUMBOJIbHBIMU
dopmamu, mpeacTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE PaBEHCTB W HEPABEHCTB.
Anrebpa mpeanaraet 3¢ (GeKTHBHbIE HHCTPYMEHTHI JUIS PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33J[a4, HAIJAJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKU.

ConepxarenbHo-MeTOANYeCKass JTHHUS «DYHKIMH W TpadUKI» TECHO IEPEIUIeTaeTCs C
JPYTUMH  JHUHUAMH  Y4eOHOrO  Kypca, TIOCKOJIbBKY B  KAaKOM-TO  CMbIciIe — 3adaér
[IOCJIEIOBATEIbHOCT ~ M3y4eHUs  Marepuayna. 3ydeHuwe  CTEneHHOHM, II0Ka3aTEelIbHOM,
Jorapu(p)MUUECKON U TPUTOHOMETPHUYECKUX (DYHKIUH, MX CBOWCTB U IrpaMKOB, NCIOIb30BaHNE
(GYHKIMIA A1 pelIeHns 3a/1a9 U3 APYTUX ydeOHBIX MTPEIMETOB U peabHOM KHU3HN TECHO CBSI3aHO
KaK ¢ MaTeMaTH4YeCKUM aHAJM30M, TaK U C PEUICHHEM ypaBHEHHMH W HepaBeHCTB. IIpu sToMm
OoblIoe BHUMaHUE yAenseTcs (OPMUPOBAHMIO YMEHHUS BBIpakaTh (pOpMyJiaMU 3aBUCHUMOCTHU
MEXy pa3IMYHBIMU BEIMYMHAMHU, UCCIICAOBATh MOJYYCHHbIE (DYHKLUHU, CTPOUTH UX TpaguKH.



Marepuan 3TOM COAEPKATEIBHONM JIMHUM HALICJICH Ha pa3sBUTHE YMEHUHM M HABBIKOB,
NO3BOJISIOMINX ~ BBIpaKaThb 3aBUCHUMOCTH MEXAY BEIMYMHAMH B  pazauuHOM  (opme:
aHAJTUTUYECKOM, Tpaduueckod W cioBecHoW. Ero wu3ydeHume CrnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3ALUH, HCIIOIB30BaHUIO
AQHAJIOTUH.

CopepxarenpHast nuHUsS «Haudana mareMaTHdyeckoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
pacIIUpUTh KPYr KaKk MaTEeMaTHYECKHUX, TaK W MPUKIATHBIX 3a7ad, JOCTYIMHBIX 00ydYaroIIuMCs,
TaK KaK y HUX TOSIBJISICTCS BO3MOXKHOCTh CTPOUTH IPapUKHU CIOKHBIX (PYHKIMIA, ONIPEeNeIsITh UX
HauOOJbIIME U HaUMEHBIINE 3HAUCHUS, BHIYUCIATH IUIoanu Guryp u oObEMBI Te, HAXOAUTh
CKOPOCTM U YCKOpeHHs TmpoueccoB. JlaHHas cojaep)kaTenbHash JMHUS OTKPHIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOCHUSI MaTeMAaTUYECKUX MOJIeNe pealdbHBbIX CHUTYyallud, [03BOJISIET
HaxXOJUTh HaWIy4dlllee pPELICHUE B MPUKIAJAHBIX, B TOM 4YHCIE COLUAIbHO-DKOHOMUYECKHX,
3aJadax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTH4YeCKOI'O aHalli3a CHOCOOCTBYET pPa3BUTHIO
a0CTpaKTHOTO, (hOPMATBHO-JIOTHYECKOTO M KPEATUBHOT'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUM
pacrno3HaBaTh IPOSBICHHUS 3aKOHOB MaTeMaTHKU B HaykKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIJAIOLIUXCS pe3ysibTaTaX, MOJYyYEHHBIX B XOJ€ Pa3BUTHUA MAaTEeMAaTUKH KaK HAyKH, U
00 UX aBTOpax.

CopnepxaTenpHO-MeTOANYECKass JHHUA «MHOXXECTBA M JIOTHKa» BKJIIOYAET B cebd
JJIEMEHTBl TEOPUM MHOXECTB M MaTeMATHYECKOM JIOTMKH. TeOopeTHMKOMHO)KECTBEHHBIE
IPECTaBICHNs INPOHU3BIBAIOT BECh KypC IIKOJIbHOM MaTeMaTHKU W IIpeularaloT Hambosee
YHUBEPCAJIbHBIN S3bIK, OOBEAMHSIOUIMIA BCE pa3lelbl MaTeMaTHKU U €€ MPHIOKEHHH, OHH
CBSI3BIBAIOT Pa3HbIE MATEMATUYECKUE AUCLMILINHBI U UX IPUIIOKEHUS B equHoe Lenoe. [Toaromy
BaXHO JaTh BO3MOXKHOCTh OOYyYaroIIeMycs IMOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIH S3BIK
COBPEMEHHOM MAaTE€MaTUKH W HCIOJIB30BaTh €r0 I BBIPAXKECHHS CBOUX MbICIEH. Jpyrum
BaXHBIM IIPU3HAKOM MATEMAaTHUKHM KAK HAYKH CIIEIyeT IMPU3HATh CBOWCTBEHHYIO €M CTPOroCThb
000CHOBaHUH U CIIEIOBAHHE ONPEAEIEHHBIM MTPABUIIAM ITOCTPOCHUS T0KA3aTeNbCTB. 3HAKOMCTBO
C JJIEeMEHTAMHU MaTEeMaTHUYeCKOW JIOTUKU CIIOCOOCTBYET DPAa3BUTHIO JIOTMYECKOTO MBIIIICHHUS
00yYaromuxcsi, MO3BOJSIET UM CTPOUTh CBOM PACCY)KIEHHS Ha OCHOBE JIOTHUECKHX MPaBUI,
(opMHpYyeT HABBIKM KPUTUYECKOTO MBIIUICHUS.

B yuebHOM Kypce «Anredpa U Hayasla MaTeMaTHYECKOTO aHAIN3a» MIPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIUPOBAHMs, KOTOpbIE IPU3BAHbI CIIOCOOCTBOBaTh (HOPMHUPOBAHUIO
HABBIKOB ITOCTPOCHMS MOJAEIIEH PEaIbHBIX CUTYallui, UCCIENOBAHUSA 3THX MOZECIEH C MTOMOLIBIO
amnmapara anreOpbl ¥ MaTeMaTHYeCKOro aHalu3a, WHTEPIpPETAlMM TOJTYYEHHBIX PE3YJbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXKIbI M3 Pa3AeioB IPOrpaMMbl, MOCKOJIBKY BECh MarTepHall
y4eOHOTO Kypca IIUPOKO HCIOJB3YETCS JUIS pELIeHMS NPUKIAAHBIX 3anad. [lpu pemieHun
pealbHBIX MPaKTHUUYECKUX 3a7ad oO0ydarolluecs pa3BUBAIOT HaONIOJATeIbHOCTb, YMEHHUE
HaxOJIUTh 3aKOHOMEPHOCTH, aOCTparmpoBaThbCs, WCIIOIB30BaTh aHAJOTHIO, 0000IaTh W
KOHKPETU3UpOBaTh Mpobiemy. JlesaTeabHOCTh 1O  (OPMUPOBAHHIO HABBIKOB  PELICHHUS
NPUKIIAJHBIX 3a/1a4 OPTaHU3YeTCsl B Mpoliecce M3YUYEeHHUsl BCeX TeM y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTUYeCKOr0 aHaIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usydenne yueOHOTO Kypca «Anredpa u Hayalla MaTeMaTHYeCKOTO aHATN3a» OTBOIUTCS
272 4aca: B 10 ximacce — 136 gacoB (4 gaca B Hememo), B 11 kimacce — 136 gacoB (4 daca B
HEJIEIIO).
COAEP) KXAHUE OBYYEHUSA



10 KJIACC

Yucaa ¥ BLIYHCTIEHUS

Panmronanbueie yncina. OOBIKHOBEHHBIC U ACCITUYHBIC APOOH, TPOIIEHTHI, 0ECKOHEYHBIE
nepuoanueckue npodu. [Ipumenenne npodeii 1 MPOLIEHTOB ISl PEeIICHUS MPUKIIATHBIX 3a/1a4 U3
pa3IMYHBIX OTpacieil 3HaHUW U peaTbHOU KU3HU.

JeticTButenbHbIe yncia. PaninonanbHbie U HppaIlMOHATIbHBIE YKciia. AprudMeTHUECKHE
onepalnuy ¢ IeMCTBUTEIbHBIMHU YUCIaMu. MOyJib IEMCTBUTEIILHOTO YUCIIA U €r0 CBOMCTBA.
[TpubnuxEHHBIC BEIYUCIICHUS, TIPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA Pe3yabTaTa
BBIYKCIICHUI.

Crenens ¢ 1enbiM nokaszarenem. buaom Heiorona. Mcnonb3oBanue moaxosmieit Gopmsl
3alUCH ACHUCTBUTEIBHBIX YUCEI JIsl PeIIEHUS MPAKTUUYECKUX 3aa4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypabHOW CTETIEHU U €r0 CBOMCTBA.

CreneHb C pallMOHATBHBIM MTOKAa3aTeNIeM U €€ CBOMCTBA, CTENEHb C IEMCTBUTEIbHBIM
IOKa3aTelIeM.

Jlorapudm uucna. CoiictBa jorapudma. JlecITHIHBIC U HATYpATbHBIE JIOTAPUPMBI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC YMCIIOBOTO apryMEHTa. APKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxmecTBa U TOKIECTBEHHBIC MPEe0Opa3oBaHus. Y paBHEHNE, KOPEHb YPAaBHECHHS.
PaBHOCUIIbHBIE YpaBHEHUS U YpaBHEHUS-CIEACTBUS. HepaBeHCTBO, pelieHre HepaBEeHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IENBIX U APOOHO-PAITMOHATFHBIX YPAaBHEHUI U HEPABCHCTB.
MHorowieHsl OT OJHON NEPEMEHHOM. J[eJIeHrne MHOTOUJIEHa HA MHOTOUYJIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensivMu kodgdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUN, COACPIKAIIMX CTENICHH U KOPHHU.

Wppannonanbubie ypaBHeHHs. OCHOBHBIE METO/IbI PELLIEHUS UPPALMOHATIBHBIX
YpaBHEHUM.

[lokazarenbHble ypaBHEeHUs1. OCHOBHBIE METOABI PELIECHUS I0KA3aTENbHBIX YPaBHEHUH.

[IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIUX JTOTaPUPMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METOABI PELICHUS JIOTapU(PMUIECKIX
YpaBHEHUH.

OcHoBHbIe TpuronomeTpudeckue popmyisl. [IpeodpasoBanre TPUrOHOMETPUUECKUX
BbIpaXXEHUM. PereHre TpuroHoMeTpuuecKux ypaBHEHHUIM.

Pemienue cucrtem JIMHEHHBIX ypaBHEHU. MaTpuIla CUCTEMbI IMHEMHBIX YPAaBHEHUN.
Onpenenurens MaTpullbl 2X2, €ro TeOMETPUUYECKUIN CMBICI U CBOICTBA, BHIYMCIEHUE €TO
3HAYEHUs, IPUMEHEHHUE ONPEEIUTENS s PELICHUS] CUCTEMBI IMHENHBIX ypaBHEHUN. Pemenue
MPUKJIAJHBIX 3a7a4 C IOMOILBI CUCTEMBI JIMHENHBIX ypaBHEHUM. VccienoBanre MoCTpOEHHOU
MOJIEJIN C TOMOILBIO MATPHUI] U ONIPEACIIUTEIEH.

ITocTpoeHne MaTeMaTU4YECKUX MOJEIEH PEAIbHON CUTYALMH C IIOMOLIBIO YPABHEHUN U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3aa4 U 3a7a4
13 pa3InYHBIX 00JIacTel HAYKU U PEATbHOM JKU3HHU.

DyHKIUM U rpadpuku

OynK1Ms, criocoos! 3ananus GyHkuu. Bzanmuo obparusie pynkunu. Kommnosumus
byakuuii. ['paduk Gyakiuu. DnementapHbie mpeoOpazoBanus Tpad@uKoB G YHKIIHA.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHui Gpynkiuu. Hymu gynkun. [IpomexyTku
3HaKornocTosHcTBa. YETHbIe 1 HeuéTHbIe QyHKIMU. [lepnoauyeckue ynkuuu. [IpomexyTku



MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl 1 MUHUMYMBI GyHKIMU. Hanbospiiee 1 HauMeHbIee
3HaYeHUs (PYHKIIMU Ha IPOMEXYTKE.

JluneliHasi, KBaJpaTU4Has U IpOOHO-TUHEHWHAS PYHKIUU. DIEMEHTAapHOE UCCIIC0BAaHUE U
MOCTPOCHHE UX TPaPHUKOB.

CrenenHas (yHKIMS C HaTypaJbHBIM H LIEJIBIM MOKazatesneM. EE cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHS N-0if CTENeHN Kak (yHKIIMKA 0OpaTHON CTENEHH C HATypaJbHBIM
IIOKA3aTeJIEM.

[oka3zaTtenbHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U rpaduku. Mcnoas3oBaHue
rpa¢uKkoB PyHKITUH 11 pEIICHUS] ypaBHCHHU.

Tpuronomerpudeckas OKpy>KHOCTb, OIIPECTICHHE TPUTOHOMETPUYECKUX (PYHKITUI
YHUCIIOBOTO apryMEHTA.

@YHKIMOHAIbHBIE 3aBUCHMOCTH B PEAJIbHBIX ITPOLIECCaX U SBICHUSIX.
I'paduku peasbHBIX 3aBUCUMOCTEH.

Havana mareMaTH4eCKOro aHAJIM3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs ITOCIEN0BATENILHOCTEH. MeTon MaTeMaTHIECKOM
MHAYKIMA. MOHOTOHHBIE M OTPaHMYEHHBIE [TOCIEA0BATENBHOCTH. FICTOpHS BOSHUKHOBEHHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. beckoneuHo yObiBaromas
reomeTpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON MPOTPECCU.
JIMHENHBIN U YKCNOHEHUMANIbHBIN pocT. Yucio e. Popmyiia CI0OKHBIX IIPOLIEHTOB.
Hcnonp30BaHnEe IPOrPECCUM ISl PELICHHS] PEAJIbHBIX 3314 MPUKJIAJHOTO XapaKTepa.

HenpepoiBable pyHKIMYU 1 UX cBoiicTBa. Touku pa3pbiBa. ACUMIITOTHI Ipa)uKOB
dbyakuumii. CBoiicTBa QYHKIIMI HEMPEPHIBHBIX HAa OTpe3ke. MeToa MHTEPBAJIOB ISl pEIICHUS
HepaBeHCTB. [I[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUH 111 peIieHuUs 3a/1a4.

[lepBas u BTOpas npou3BoaHble pyHKIUU. OnpeneneHue, reoMeTpruuecKuil 1 pu3nyecKuii
CMBICJI POU3BOIHOM. Y paBHEHHUE KacaTeIbHOHN K TpaduKy G yHKIIUH.

[IpousBoaHbIe r1eMeHTapHBIX (yHKIMNA. [I[pon3BOgHAS CYyMMBI, TPOU3BEACHUS, YACTHOTO
Y KOMITO3HMIINH (PyHKITHH.

MHuoxecTBa M JI0OTHKA

MHOecTBO, ONepaly HaJl MHOXKECTBAMHU U X CBOMCTBA. [narpammsl Diinepa—Benna.
[IpuMeHeHre TeOPETUKO-MHOXKECTBEHHOTO arnrapaTa JijIsl ONMCaHus pealbHbIX MPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBONCTBO MaTeMaTUUYECKOI0 00BEKTa, CIIEJCTBHE,
A0Ka3aTCJIbCTBO, PaBHOCHUJILHBIC YPABHCHUA.

11 KUIIACC

Yuciia v BEIYMCIEHUS

Harypanbnbie u uensie yucna. [IlpumMeHeHre npu3HakoB JEIUMOCTH LIEJIbIX YUCE,
HanbOobIMi 00wt nenmurens (nanee — HOJI) u naumensinee obmee kpatnoe (nanee — HOK),
OCTAaTKOB IO MOJYJIIO, allropuT™Ma EBKIMAA 715 pelieHns 3a4a4 B LEJIbIX YUCIAX.

KowmrmnekcHeie yncna. Anrebpandeckast U TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMIUIEKCHOTO yKciia. ApudmMernyeckue onepanun ¢ KOMIUIEKCHBIMU ynciaamu. M3006paxkenue
KOMIUIEKCHBIX YHCEJ Ha KOOPAUHATHOM m1ockocTu. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUTIEKCHOTO yHcina. [[puMeHeHne KOMIUIEKCHBIX YHCeN IS PelieHUsT PU3NIECKUX U
FeOMETPUUYECKHX 3a/au.

YpaBHeHUs M HEpaABEHCTBA



Cucrema u COBOKYITHOCTbH ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIBHBIE CHCTEMEBI U CHCTEMBI-
CJIICACTBUA. PaBHOCHIBHEBIE HCPAaBCHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TTIOMOIIBIO TPUTOHOMETPHUUYECKON
OKPY’KHOCTH. PelreHne TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILICHUS T0KA3aTENIbHBIX U JIOrapu(pPMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUSI UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U COBOKYITHOCTEN PAallMOHANIBHBIX, HPPALIMOHAIIBHBIX,
NOKa3aTeIbHbIX U JIOrapu(PMUUIECKUX YpaBHEHUI.

VYpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHneHnne ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4 U
3a[a4 U3 Pa3NUYHbIX 00JIaCTel HAYKU U peaslbHOW )KU3HH, UHTEPIPETALUS TTOTYYEHHBIX
pe3yJbTaTOoB.

DOyHKUUM U rpapuku

I'paduk xomnozumu GyHkmid. 'eomMmeTprudeckne o0pas3bl ypaBHEHUH 1 HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TPaUKH.

I'paduueckue MeToIbl pelIeHHs YypaBHEHHI U HepaBeHCTB. | paduyeckre MeToab!
peuieHus 3a1a4 ¢ napaMeTpaMH.

Ncnonb3oBanue rpadukoB GyHKINN I UCCIIETOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Havana mareMaTH4eCKOro aHAJIM3a

[IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO (DYHKIIM HA MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHbBIIIET0 3HAYCHU I HEeTIPephIBHOW (DYHKIIMK HA OTpE3Ke.

IIpuMeHeHre IPOU3BOIHOMN MJI HAXOKICHHS HAWTYUIIEro PELICHU B IIPUKIIAHBIX
3aaydax, JAJIs ONpeaesIeHUs] CKOPOCTH U YCKOPEHHUs IpolLiecca, 3a1aHHOro (hopMyon uim
rpaduKoMm.

[lepBooOpa3Hasi, 0CHOBHOE CBOICTBO nepBooOpa3HbIX. [IepBooOpas3HbIe FMeMEHTapHBIX
¢ynkuunii. [IpaBuna Hax0XA€HUS TIEPBOOOPA3HBIX.

Nurerpai. I'eomerpuyeckuii CMbICI MHTETpasa. Berduciaenue onpeneaéHHoro nHrerpaia
no ¢popmyne Hetorona-Jleitbuuna.

[TpumeHneHne uHTErpana 1Jig HaXOXKACHUS MJI0MAAeH MI0CKUX GUryp u o0bEMOB
FeOMETPUYECKUX Tell.
[Tpumeps! pemiennii nuddepeHImaIbHbIX YpaBHEHUH. MaTeMaTHIeCKOe MOICTUPOBaHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO UG depeHIINATbHBIX YPaBHEHHIA.
INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnanckoro BocnuTanusi:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3ULIUK 00yUalomIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTr0 00IIECTBA, MPEACTABICHIE O MAaTEMAaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, BJICHUN, IPOLEAYpP IPaXXIaHCKOTo 00IIecTBa
(BBIOOPBI, OTIPOCHI U IPYTO€), YMEHUE B3aUMOACHCTBOBATh C COIIMATILHBIMU MHCTUTYTaMU B
COOTBETCTBHUU C UX (byHKLII/ISIMI/I 1 Ha3HA4YCHUCM,

2) naTpHOTHYECKOr0 BOCHHTAHNS:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON UACHTUIHOCTH, YBAKEHUS K MPOILIOMY U
HACTOALIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHOE OTHOLICHHUE K IOCTHXKEHUSIM POCCUICKUX



MAaTeMaTUKOB U POCCUMCKOM MAaTEMATUYECKON LIKOJIbI, UCIIOJIb30BAHUE 3TUX JIOCTUKECHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SIKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HaHHE JYXOBHBIX IIEHHOCTEW POCCUUCKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAYKU U I€ATEIbHOCTHIO YUEHOT0, OCO3HAHHUE JIMYHOIO BKJIaJa B MOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTHYecKOro BOCHUTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIFOYAsl ICTETHKY MaTEMaTHIECKIX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICeHUN, BOCIPUUMYHUBOCTD K
MaTeMaTHUYECKUM acleKTaM pa3InyHbIX BUJIOB UCKYCCTBA; 5) GU3NYECKOr0 BOCIMTAHMS:

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHUYECKHE 3HAHUS B UHTEpECax 370pPOBOTO
u 6e30macHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3/I0POBBIO (37I0POBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXXUM 3aHITHI U OTJbIXA, peryisipHas (Gu3nueckas akTUBHOCTS),
bu3HUECKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HAHUE LIEHHOCTU TPYAOIIO0US, UHTEPEC K pa3IMuHbIM cepam
npodeccuoHaNbHOM e TeIbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPUIOKEHUSIMU, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBIOOp OYAyIeH mpodeccuu U pean30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIC TIJIaHbl, TOTOBHOCTH M CIIOCOOHOCTh K MAaTEMAaTHYECKOMY 00pa30BaHUIO U
camM0o00pa3oBaHUIO Ha IPOTSHKCHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH; 7) IKOJIOrH4€CKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH IKOJOTUIECKOU KYJIBTYPbI, TOHUMAHUE BIUSHUS COIIHATBHO-
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOMN U COIIMANIbHOM Cpesibl, 0CO3HAHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPo0IeM, OpUEHTAIUs Ha IPUMEHEHHE
MaTeMATHYECKUX 3HAHUH JIJIS pelIeHHs 3a/1a4 B 00JIACTH OKPYKAOIIEH Cpe/Ibl, TUTAHUPOBAHHE
MOCTYIKOB M OIEHKH WX BO3MOXHBIX MOCJEICTBUMN JJII OKPYKAIOIICH Cpelibl; 8) eHHOCTH
HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON NMPaKTUKU, TOHUMaHHE MaTeMaTUYECKOM HayKu Kak cepsl
YeJI0BEYECKON e TeIbHOCTH, ITAoB €€ pa3BUTHUS U 3HAUUMOCTH JUIsl pa3BUTHS IUBUIIN3AIUHY,
OBJIaJICHHUE SI3BIKOM MAaTEMaTHUKU U MaTeMaTUYeCKOM KylIbTYpOl KaK CpeCTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIIECTBIISATh MPOEKTHYIO M HCCIIEOBATENBCKYIO IEATEHbHOCTh MHANBHIYAIHLHO U
B TpyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBbIEe YHHBeEpPCcaJbHbIE yueOHble neiicTBus ba3oBbie
JornyeckKue neiicTBuA:
BBISIBJISITH M XapaKTepU30BaTh CYIIIECTBEHHbIE MMPU3HAKU MAaTEMaTHYECKUX OOBEKTOB,

MTOHATUH, OTHOILUEHUN  MEXIY MOHATUAMH, (OPMYITUPOBATH ONpEAEIICHUS
MOHSITHI, yCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KTacCU(DUKAIINK, OCHOBAHUS IS 0000IIeHuUs
U CpaBHEHUS, KPUTEPUU TIPOBOJAUMOTO aHAIIM3a; BOCIIPUHUMATE, (HOPMYIHPOBATH u

peoOpa3oBbIBaTh  CY)KICHMS: YTBEPAUTENbHbIE U OTPULIATENbHbIC, €AUHUYHBIC,
YacTHBIE U 001IHE, YCIOBHBIC; BBIABIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
NPOTHBOPEUHs B (paKkTax, JAHHBIX, HAOIIOJCHUSAX U YTBEPXKACHUSAX, MIPEIarath KPUTEPHU IS



BBISIBJICHHS 3aKOHOMEPHOCTEW U MPOTUBOPEUUIA; JeNIaTh BHIBOJIBI C HCIIOJIB30BAHHEM 3aKOHOB
JIOTUKHU, IETYKTUBHBIX U

UHIYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH; TIPOBOJUTH CAMOCTOSTENIEHO
J0Ka3aTeNbCTBa MaTEMaTHUYECKUX YTBEPKIEHUH (TpsSMbIe U OT MPOTUBHOIO), BHICTPAaUBATh
apryMeHTaluIo, IPUBOIUTh MPUMEPH U KOHTPIIPUMEPHL, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS
U BBIBOJIBI; BEIOMPATH CIIOCO0 pereHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
perieHusi, BEIOMpaTs Hanbosee MOIXOAAMINI ¢ y4ETOM CaMOCTOSITEIbHO BBIJICICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKUe NeHCTBHA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKIII HHCTPYMEHT MO3HaHUsl, (DOpMYIUpPOBATh
BOIIPOCHI, (PUKCUPYIOIIKE POTUBOPEUHE, TPOOIIEMyY, yCTaHABIMBATH HCKOMOE U TAHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHHE; IPOBOAUTD
CaMOCTOSITENIHO CINTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHKE 110 YCTAHOBIICHUIO
0COOCHHOCTEI MaTeMaTH4ecKoro 00beKTa, IBJICHHUS, IPOLIECCa, BHIABICHUIO 3aBUCUMOCTEM
MEXIy 00bEKTaMH, SIBIICHUSIMH, IPOIECCAMU; CAMOCTOATEILHO (hOPMYIUPOBATH O00OIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIIEIOBAHUS, OIICHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOAOB U 0000IIEHHIT; TPOTHO3UPOBATh
BO3MOXKHOE pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTaTh

MPEJIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSIX.
Pabora ¢ undopmaunmeii:
BBISBJISITH Ie(OUIIUTHI HH(OPMAIINHU, TaHHBIX, HEOOXOAMMBIX ISl OTBETA HA
BOIIPOC U I pCHICHUA 3a/1a4u; BI:I6I/IpaTI> HH(bOpMaHHIO N3 UCTOYHHKOB pa3JIMYHBIX TUIIOB,
aHaAJTM3UPOBATh, CUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MH()OPMAIHIO pa3IMYHBIX BUJOB U
dbopM IpeacTaBIeHUS; CTPYKTYpUPOBaTh HH(OPMALIKIO, TPEICTABIATh €€ B pa3IMuHbIX hopMax,
WUTIOCTPUPOBATH TpaduuecKy;
OLIEHUBATh HAAEKHOCTh MH(OPMAITUH IO CAMOCTOATENBHO C(hOPMYTUPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIE YHHBepcaabHbIe yueOHbIe aeiicTBus O0menue:

BOCIIPHHUMATH U (DOPMYJTHPOBATH CYXICHUS B COOTBETCTBHH C YCIOBUSAMH U TEIISIMU
O6H_I€HI/I}I, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX
TCKCTAaX, AaBaThb MOSICHCHUA 1O X004y PCIICHUA 3aa4u, KOMMCHTHPOBATH HOHy‘IGHHBIﬁ
pe3yabTatT; B X0J€ 00CYKICHUS 33a]]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOI TEMBI,
poOJIeMBI, pelaeMoil 3a/1a4u, BRICKAa3bIBaTh UJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS,
COITOCTAaBJISITh CBOM CYXJICHUS C CY)KACHUSAMH JIPYTHX YYaCTHUKOB TUAIIOTa, 0OHAPYKUBATh
pa3nu4Ke U CXOACTBO MO3UIIHA, B KOPPEKTHOH opme PopMyTupoBaTh pa3HOTIIACHS, CBOH
BO3PAKCHUSA; IPCACTABIIATH PC3YJIbTAThI PCHICHUSA 3ala4r, SKCIICPUMCHTA, UCCIICAOBAHMI,
IPOEKTa, CAMOCTOSTENILHO BEIOMPATh (hopMaT BHICTYIIJICHHS ¢ YIETOM 3a]1a4 IIPE3CHTAIUH U
0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe yHUBEpPCAJIbHBbIE YUeOHbIE [1€iiCTBUSA
Camoopranuszanms:
COCTaBJISITh IUIaH, AJITOPUTM PEIICHUs 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ YIETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJJIEKT:



BJIJICTh HaBBIKAMU MTO3HABATEIBLHON peIeKCU KaK OCO3HAHUS COBEPIIAeMbIX ACHCTBUIM
U MBICITUTENBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAIETh CIIOCOOAMU CAMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3ysibTaTa pelieHrs MaTeMaTUueCcKoH 3aauu; IpeIBUICTh
TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILICHUU 3a7a4l, BHOCUTh KOPPEKTHUBHI B
NesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, TAaHHBIX, HAWJCHHBIX OLIMOOK, BBISIBICHHBIX
TPYAHOCTEH; OIIEHUBATh COOTBETCTBHE PE3Y/IbTATA LIETH U YCIOBUSAM, OOBSCHITH IPUUMHBI
JOCTHKEHUS WM HETOCTHKEHUS PEe3yIbTaTOB JESTEIIbHOCTH, HAXOUTh OIMIMOKY, 1aBaTh OLICHKY
MpUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJIBHOCTD:

NOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBUAYAJIbHON paObOThI IpU
peleHnn yueOHbIX 3aa4, IPUHUMATh 11€J1b COBMECTHOU JAEATENbHOCTH, INIAHUPOBATh
OpraHU3aII0 COBMECTHOM pabOThI, pacIipeessAiTh BUIBI PabOT, TOrOBapUBaThCs, 00CYKIaTh
MIPOIIeCC U Pe3ybTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIIOJICH; y4aCTBOBAThH B
rpynnoBsIX Gpopmax paboTsl (00CykIeHUs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIE),
BBITOJIHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH CBOM JCHCTBHUS C IPYTUMHU YJICHAMHU
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIaZa B OOIIHIA IPOAYKT 110 KPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUA.

INPEJIMETHBIE PE3YJIBTATbBI

K kon1my o0y4yenus B 10 kinacce 00y4aronuiicss MoayyuT CIeayONHe MpeIMETHbIC
pe3yabTaThI IO OTAENBHBIM TeMaM padoueil mporpaMmsl yaeOHOTro Kypca «Anredpa u Havana
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOTHO OTIEPUPOBATH MOHATHIMHU: PALlMOHATIBHOE YHCII0, OECKOHEUHAasl TepHoAnYecKast
JpoOb, MPOLIEHTHI, UPPALTUOHAIBHOE YHCII0, MHOYKECTBA PAllMOHAIBHBIX U JCHCTBUTEIBHBIX
YHCcel, MOYJIb IEHCTBUTEIBHOTO YUCIIA; IPUMEHATh IPOOH U TMPOLIEHTHI JJIS pEIIeHUs
IIPUKJIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpacieil 3HAHUHN U peabHOM KU3HU; IPUMEHATH MPUOIMKEHHBIC BBIYUCIICHNS,

IIPABWJIA OKPYTJICHUS, IPUKHAIKY U
OLICHKY pe3yJIbTaTa BIYUCIICHUI;

CBOOOTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C LIEJIBIM ITOKa3aTesIeM, UCII0Ib30BaTh
HNOIXOAALIYI0 (OPMY 3alIUCH JEHCTBUTENBHBIX YUCEN Ul peIIeHHs] TPAKTUUECKUX 3aad 1
IPECTaBICHUS JAHHBIX; CBOOOIHO ONEPUPOBATh MOHATUEM: apU(PMETHUECKUN KOPEHb
HaTypaJibHOU
CTEINEHH; CBOOOIHO ONEPUPOBATh MOHATUEM: CTEIIEHb C PAllMOHAIIBHBIM II0Ka3aTeleM; CBOOOIHO

OINIEpPUPOBATH MOHATHAMMU: JIOrapu(M dKcia, JeCATUIHbIE U
HaTypasbHbIE JOrapu(pMbl; CBOOOJHO ONEPUPOBATH MOHATHIMHU: CUHYC, KOCUHYC, TAHT€HC,

KOTaHI€HC
YHCIJIOBOI'O apryMEHTa; ONIEPUPOBATH ITOHATUAMU: APKCUHYC, aPKKOCUHYC U apKTaHT€HC

YHCIIOBOTO
apryMeHTa.

YpaBHeHNs] 1 HEPABEHCTBA:

CBOOOJTHO OTIEPHPOBATH MOHATHIAMMU: TOKAECCTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPaBHEHUSI U YPAaBHEHUS-CIIECTBUS, PABHOCHIIbHBIE HEPABEHCTBA; IPUMEHSATh
pa3IMyHbIe METOJIBI PELICHHS PAllMOHATIBHBIX U IPOOHO-



palMoHaNBHBIX YpaBHEHHUH, TPUMEHSITh METO/] UHTEPBAJIOB JJIs pEIICHUS] HEPABEHCTB; CBOOOIHO
OTIEpUPOBATH MOHATHSAMU: MHOTOWIEH OT OJHOM MEPEMEHHON, MHOTOUWIEH C LIEIBIMH

K03 pULIMEeHTaMU, KOPHH MHOTOUJIEHA, IPUMEHSATH JIeJIeHHe MHOTOYJIeHa HA MHOTOWIEH C
ocTaTkoM, TeopeMy be3y u Teopemy Buera aiis pemenns 3agad; cBOOOAHO ONIEpUPOBATh
MOHATUSAMH: CUCTEMa JIMHEHHBIX ypaBHEHUH, MaTPHILIA, ONIPEETUTENh MATPULIBI 2 X 2 U €ro
TeOMETPUYECKUI CMBICI, UCIIOIB30BaTh CBOMCTBA ONIPEaeUTeNs 2 X 2 1Jisi BBIYMCICHUS €ro
3HA4YEHUs, IPUMEHATD ONPEEIUTENH ISl pEILICHHs] CUCTEMbI IMHEHHBIX YpaBHEHU,
MOJIENINPOBATh PEAIbHbIE CUTYALMH C TOMOILBIO CUCTEMBI JIMHEHHBIX YpPaBHEHH, UCCIE10BATh
HOCTPOEHHBIE MOJIENH C IIOMOUIbIO MATPUILL U OIIPEAETIUTENECH, HHTEPIPETUPOBATh MOTYYEHHBIN
pe3yabTaT; UCIOJIb30BaTh CBOMCTBA ACUCTBHUI ¢ KOPHSAMH JUIsl TpeoOpa3oBaHus

BBIPa)KE€HUI1; BBIMOIHATE Pe00pa30BaHMs YUCIOBBIX BEIPAXKEHUH, COJIEPKAILUX CTEIIEHH C
palMOHaIBHBIM IIOKA3aTENeM;

HCITOJIH30BaTh CBOMCTBA JIOTapU(MOB JJIs1 IPeoOpa3zoBaHUs JTOTapU(HMHUIESCKUX
BBIPa)KE€HUI1; CBOOOIHO ONEPUPOBATh NOHATUSAMU: HPPALIIOHAJIbHBIE, I0KA3aTENIbHbIE U
Jorapu(pMHUECKUE YPaBHEHUS, HAXOAUTh UX PEIICHHUS C MOMOIIBIO PABHOCHIBHBIX MIEPEX0/I0B
WIN OCYIIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKUE (GOPMYIIBI I TpeoOpa3oBaHus
TPUTOHOMETPHUUYECKUX BBIPAKEHHI; CBOOOIHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, IPUMEHITHh HE0O0X0AUMBbIE (POPMYITBI JIJIsl pEILICHHUS] OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX YPAaBHEHUH; MOJICTIMPOBATH PeAlIbHbIE CUTYallUH Ha SA3bIKE aJIreOphl,
COCTaBJIATh BBIPA’KEHU, yPAaBHEHMsI, HEPAaBEHCTBA 10 YCIOBUIO 33J1a4H, UCCIIEJ0BATh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM aMiapara ajureopsbl.

@OyHKuuM U rpapukm:

CBOOOTHO OTIEPHPOBATH MOHATHAMM: (DYHKIIHS, CIOCOOBI 3a7aHus (YHKIIUH, B3AUMHO
oOpartHble GYHKLINHU, KOMIO3HLNSA GYHKIUHN, rpaduK QyHKIMH, BBITOTHATH SJIEMEHTApHBIE
npeoOpa3zoBanus rpaduKoB GyHKIIHUA;, CBOOOHO OMIEPUPOBATH MOHATHUAMH: 00JIaCTh
OIpEeNIeIEHUs] 1 MHOKECTBO
3HA4EeHUN (PYHKUUH, HyJIU QYHKIUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA; CBOOOHO OIIEpUPOBAThH
HNOHATUAMM: YETHBIE U HEUETHBIE (DYHKIMH, IEPUOJUYECKUE QYHKIIUH, TPOMEKYTKH
MOHOTOHHOCTH (DYHKITH, MAKCUMYMBbI 1 MUHUMYMBI (DYHKITH, HanOOJIbIIee 1 HAUMEHbIIIee
3HaYeHue PyHKLIUU Ha IPOMEKYTKE; CBOOOHO ONEPUPOBATH MOHATHIAMU: CTETIEHHAs (PYHKIHS C
HATYypaJIbHBIM U IEJIBIM MTOKa3aTeseM, TpaguK CTENeHHON (QYHKIIUHM ¢ HATypaIbHBIM U IIeITBIM
nmokasaTesieM, rpauk KOpHS N-Oi CTENeHH KakK (PyHKIIMK 0OpaTHOM CTETICHH ¢ HaTypaJbHBIM
HOoKa3aTeseM; ONepUpOBATh MOHATHAMMU: JIUHENHHAs!, KBaJpaTU4Has U JPOOHO-TMHEHHAs
(yHKLNY, BBIIOIHST 3JIEMEHTAPHOE UCCIIEOBAHUE U IOCTPOCHHUE X IpapUKOB; CBOOOIHO
ONIEpUPOBATH MOHATHAMMU: NOKa3aTeIbHas U JlorapudmMuyeckas GyHKIMH, UX CBONCTBA U
rpad UK, UCIIOIB30BaTh UX IpadUKu AJIs pelleHus ypaBHEHUI; CBOOOIHO ONEpHpPOBATH
HNOHATUSMH: TPUTOHOMETPHUYECKAsi OKPYKHOCTb,
oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIMI YHCIOBOTO apryMeHTa; NCII0Ib30BaTh TpapuKu
(GyHKUMHN 1715 MCCIIeJOBaHUS MPOLIECCOB U 3aBUCHUMOCTEN TPU PEIICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX IIPEMETOB U PEaNbHOM KU3HU, BEIPAXKaTh (POPMYIAMU 3aBUCUMOCTH MEXY
BEJINYMHAMU;

Hayana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OTIEPHPOBATH MOHATHAMM: apu(PMeTHUECKasi U reOMEeTpUIecKas mporpeccus,
0ecKOHEeuHO yOBIBaOIIasi FeOMETpUYEcKas MPOrpeccus, IMHEHHBIN U AKCTIOHEHIIUAIBHBIA POCT,
(opMyIna CI0XHBIX MPOLIEHTOB, UMETh IPEJCTABICHUE O KOHCTAHTE; UCIIOJIb30BaTh POrPECCUH
JUI PELIeHUs PealbHbIX 3a7ay NPUKIIAJHOTO
Xapakrepa;



CBOOOIHO OTEPUPOBATH MOHATUSMU: TTOCIEAOBATEIHHOCTh, CIIOCOOHI 3a/1aHUS
MOCIIE0BATEIHbHOCTEH, MOHOTOHHBIC U OTPAHUYEHHBIE TIOCTIEI0OBATEIBHOCTH, IOHUMATh OCHOBBI
3apO’KJCHHS MAaTEMaTHYECKOro aHajIn3a Kak aHajan3a 0ECKOHEYHO MaJbIX; CBOOOIHO
ONIepUPOBATH MOHITUSIMU: HEMIPEPhIBHbIE (QYHKIIUH, TOUKU
paspeiBa rpaduka GyHKIIMH, aCHMITOTHI Tpaduka GyHKIHH; CBOOOTHO ONEPUPOBATH MIOHATHEM:

GbyHKIIMS, HETIpepbIBHAS Ha OTPE3KeE,

MPUMEHSTh CBONCTBA HETIPEPHIBHBIX (DYHKIUH IJIs pelIeHHs 3a/1a4; CBOOOIHO ONEPUPOBATh

MOHSTHUSIMU: TIEPBasi U BTOpasi MPOU3BOAHbBIE
dbyHKIIMM, KacaTtenbHas K TpaduKy QyHKIUMHU; BBIYUCIATH TPOU3BOJHBIE CYMMBI, IPOU3BEACHMUS,

YaCTHOT'O U KOMIIO3HUIIUU
IBYX (YHKIUH, 3HATh MPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIIHI; HCIOJIb30BaTh TEOMETPUUYECKUN U

(bu3HYECKU CMBICI POU3BOIHOM NS
pelIeHus 3a1ad.

MHoxkecTBa M JIOTHKA:

CcBOOOTHO OTIepUPOBATH MOHSITUSIMH MHO>KECTBO, oreparu HaJ
MHO>KECTBaMU; HCIOIh30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar AJis OMMCAHUS PealbHbIX

MIPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB; CBOOOIHO
OIIEpUPOBATh NOHATUSIMHU: ONPEEIICHNE, TEOPEMA, ypaBHEHUE-

CJIEJICTBUE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKAa3aTeIbCTBO, PABHOCUIIbHBIE YPaBHEHHUS U

HEPABEHCTBA.

K xoniy o6y4uenus B 11 kjacce o0yJaroniuiics: MOJyIUT CICTYIONTHE TIPEIMETHBIC
pe3yabTaThI IO OTAENBHBIM TeMaM padoueil mporpaMmsl yaeOHOTro Kypca «Anredpa u Havana
MaTEMaTUYECKOr0 aHAIN3a:

Yucia v BbIYUCICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HATYypaJIbHOE U 1I€JI0€ YHCII0, MHOYKECTBA
HaTypaJbHBIX U IEIbIX YUCEN, UCIIOIb30BaTh MPU3HAKU AeauMocTH neinbix yncesn, HOJl u HOK
HATYpaJIbHBIX YHCEI JJIs PEeIICHUs 3a7a4, IPUMEHATh anroput™ EBkimnaa; cBo00 HO
ONEPUPOBATH MOHATUEM OCTATKa MO MOJIYJIIO, 3aMUCHIBAThH
HATypaJIbHBIC YUCIIA B PA3JTUYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCICHUS; CBOOOIHO ONIEPUPOBATH
MOHSATUSMU: KOMIUIEKCHOE YHUCIIO U MHOYKECTBO KOMITJIEKCHBIX YHMCEI, TPEICTABIATh
KOMIUIEKCHBIE YHCTIa B alire0pandeckoil 1 TPUrOHOMETpUIecKor (hopMe, BHITOTHSITD
apudmeTHyecKre onepani ¢ HUMU U U300pakaTh Ha KOOPIAMHATHON MIIOCKOCTH.

YpaBHeHNs] 1 HEPABEHCTBA:

CBOOOHO OTEPUPOBATH OHATUSIMHU: UPPALMOHATILHBIC, TOKA3aTeIbHBIC 1
JorapuMuuecKre HepaBeHCTBA, HAXOJUTh UX PEUICHHS C TOMOLIBI0 PAaBHOCUIIBHBIX MIEPEXOOB;
OCYIIECTBIISATH OTOOP KOPHEW MPH PEIIEHUH TPUTOHOMETPUYECKOTO YPaBHEHHUSI; CBOOOHO
OIepUPOBATH MOHITUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, TPUMEHSTh HEOOXOIMUMBbIE
(bOpMyIIBI TSl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUIECKUX HEPABEHCTB; CBOOOTHO
ONEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUHN U HEPABEHCTB, PABHOCHIIbHbBIE
CHUCTEMBI M CUCTEMBI-CIIEACTBUS, HAXOIUTh PEIICHHS CUCTEMBI U COBOKYITHOCTEN PALIMOHAIIBHBIX,
UPPALMOHATIBHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUN 1 HEPABEHCTB;

peliaTh panroHaibHble, UPPALIMOHAIBHBIE, TI0Ka3aTeIbHbIE, IOTapUMUIECKIE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOAYJIN U NTapaMeTpBhL;
MPUMEHSTH rpaduuecKkre METObI /ISl PEIlIeHUs YpaBHEHUN U HEPABEHCTB, a
TaKKe 3aj]au ¢ mapaMeTpaMu; MOJIEIUPOBaTh peaibHbIe CUTYAllUU Ha S3bIKE aareopsl,
COCTAaBJISITh BBIPAYKECHHUSI, YDABHEHHU S, HEPABEHCTBA M UX CUCTEMBI 10 YCIIOBHIO 33]1a4H,



UCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM armapara areOpbl, HHTEPIPETUPOBATh
IIOJIy4CHHBIN pe3ysbTarT.

DyHKIUHA U IPaPUKH:
CTPOUTB I'paKH KOMIO3UIUU (PYHKLUH C TOMOILBIO JIEMEHTAPHOTO
UCCIICIOBAaHMSI U CBOMCTB KOMITO3UIIMU ABYX (DYHKIIHI; CTPOUTH T€OMETpHUUECKHE 00pa3bl
YpaBHEHHI U HEPABEHCTB Ha KOOPAMHATHOMN IJIOCKOCTH; CBOOOIHO OTIEPHPOBATH MOHATHIMMU:
rpaduKy TPUTOHOMETPUIECKUX
(GyHKUINH; TPUMEHATH (GYHKLIUU 7151 MOJICTMPOBAHUS M UCCIIEIOBAHUS PEaIbHBIX
IPOLIECCOB.

Hayasna maTeMaTH4eCKOro aHAJIM3a:
UCIIOJIb30BaTh MPOU3BOJHYIO ISl HCCIIEI0BaHUs (DYHKIIMHA HA MOHOTOHHOCTh
U 3KCTPEMYMBbI; HaXOJUTh HanOoJIbIlIee M HaUMEHbIIIee 3HaYeHUs (YHKIIMN HEeTIPEphIBHOM Ha
OTpPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO ISl HAXO0XKIEHUS] HAWTYYLIEro PeIeHHs] B IPUKIIAJAHBIX, B
TOM YHCJI€ COLIMATBHO-3KOHOMUYECKHUX, 3a1auax, JAJIs ONpeeNIeHHsI CKOPOCTU U YCKOPEHHS
npoiiecca, 3a1aHHOTO (OpMYIIOi Uil rpaduKom;

CBOOOTHO ONEPHPOBATH MOHATHAMU: IEPBOOOPaA3Hasi, ONPeAeNEHHBIN HHTETpall, HAXOAUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH HHTErpai 1o gpopmyne HproToHa-
JleiiOHMIIA; HAXOIUTH IUIOIIAAM IIOCKUX (UTYp U 0OOBEMBI TEJI C TOMOLIBbIO MHTETpalla; UMETh
IPEeCTaBICHUE O MATEMAaTHUYECKOM MOJICIMPOBAHUH Ha IIpUMepe
cocTaBiieHUs U (epeHInaIbHBIX YPaBHEHUI; pelaTh NPUKIIAAHbIEC 3aJa4, B TOM YHCIIe

COLMAJIBHO-9KOHOMHUYECKOT0 U

(GU3NIeCKOro XapakTepa, CpeCTBAMH MaTEMaTHIECKOTO aHaJIH3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosuunyecTBO 4acoB daekTpoHHbIe (UU(POBHIE)
N " oOpa3oBaTe/ibHbIE
° anMeHOBaHMe pPa3JejioB U TeM KoHTpobHbIe/ Moacrmeckne PECYDEHE
n/n MporpaMmel Bcero NpPOBEPOUHbIE P
padoThI
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
MHuorowiensl. PaninonanbHble [[BubmroTexa LIOK
1 ypaBHEHHs 1 HepaBeHCTBA. CHCTEMBI 24 2 https://m.edsoo.ru/1568aba3]]
JIMHEUHBIX YPAaBHEHUN
5 @Oynkiun u rpapuku. CreneHHas 1 { [[bubmuoTeka [IOK
(yHKIMS ¢ HENBIM NOKA3aTENEM https://m.edsoo.ru/1568aba3]]
3 Apugpmerndeckuii KOpeHb N-0i CTENEHH. 5 i [[BubmuoTeka [JOK
WppatmonansHble ypaBHEHUS https://m.edsoo.ru/1568aba3]]
A [TokazaTenpHas GyHKIHS. 10 5 [[BubmuoTeka [JOK
ITokasaTenbHblE ypaBHEHUS https://m.edsoo.ru/1568aba3]]
s Jlorapudmuaeckas GyHKIHS. 8 { [[bubmuoreka ITOK
Jlorapudmudeckne ypaBHEHHUS https://m.edsoo.ru/1568aba3]]
6 TpuroHomerpudecKkue BbIPAKEHUS U ” 1 [[Bubnmoreka [IOK
YpaBHEHHUA https://m.edsoo.ru/1568aba3]]
7 [TocnenoBaTebHOCTH U TPOTPECCHU 10 1 [[bubmoTeka [IOK
https://m.edsoo.ru/1568aba3]]
8 HenpepwiBabie dyakiuu. [IponsBoanas 20 1 [[bubmoTeka [TOK
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https://m.edsoo.ru/1568aba3]]

9 [ToBTOpenue, o600mIEeHNE, s . [[Bubsmorexa [L{OK
CHCTeMATU3ALMs 3HAHUI https://m.edsoo.ru/1568aba3]]
OBILIEE KOJIMYECTBO YACOB I10 136 1 0 [[bubmoTeka [IOK
I[TPOI'PAMME https://m.edsoo.ru/1568aba3]]
11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KoHTposibHBIe/ (undposbie)
w/n NPOrpaMMBI Beero P — IIpakTnyeckue | 00pa3oBaTesIbHbIC
padoThI pecypcbl
padoThI
HccnenoBanue GyHKINMA ¢ TTOMOIIBIO [[bubmmoreka  IJOK
1 MIPOU3BOJIHOM 22 2 https://m.edsoo.ru/f11c4afd]]
2 [TepBooOpa3Hast 1 HHTETpaI 12 1 [[bubmuotexka  IIOK
https://m.edsoo.ru/fl1c4afd]]
I'paduku TpuroHOMETpUUECKUX (PYHKITHIA. [[bubmuoreka  ITOK
3 TpUroHOMETpHYECKHIE HEPABEHCTBA 14 I https://m.edsoo.ru/f1 1c4afd]]
NppannonanbHbie, MoKa3aTeIbHbIE U [[bubmmoreka  IJOK
4 JorapupMHUECKUEe HEPABEHCTBA 24 2 https://m.edsoo.ru/f1 1 c4afd]]
5 Kommiekcubie uncia 10 1 [[bubmmoreka  IJOK
https://m.edsoo.ru/fl1c4afd]]
6 Harypanbnbie u nensie yncia 10 1 [[bubmuotexka  I[IOK

https://m.edsoo.ru/fl1c4afd]]
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Cucremsbl panuoOHaJIbHBIX,

[[bubmmoreka  IJOK
https://m.edsoo.ru/fl1c4afd]]

UPPAIMOHATFHBIX TIOKA3aTeNbHBIX U 12 1
norapupMHUUECKUX ypaBHEHUI

3amauu ¢ mapameTpamu 16 1 [[bubmuorexka  L[IOK

https://m.edsoo.ru/fl1c4afd]]

[ToBTOpeHnue, 06001ICHNE, [[BubmuoTexka  IIOK

cHCTeMaTH3aIvs 3HaHUI 16 2 https://m.edsoo.ru/fl1c4afd]]

OBIIEE KOJIMYECTBO YACOB I1O0 136 12 [[bubmuotexka  I[IOK

I[TPOTPAMME

https://m.edsoo.ru/fl1c4afd]]



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

MPOBEPAEMBIE TPEBOBAHUS K PE3YJbTATAM OCBOEHHMS OCHOBHOM
OBPA30OBATEJILHOI IMMTPOI'PAMMBI

10 KJIACC
Kon N N
TR IIpoBepsieMmble npeaMeTHBIE Pe3yIbTAThl 0CBOEHHs OCHOBHOI 00pa30BaTebHOI
peryinTana NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
1 Ywcia v BEIYUCICHUS
11 OmneprpoBaTh HMOHITHUSMH: PAIlMOHATBHOE W JCHCTBUTENHHOE YHCIO, OOBIKHOBEHHAS U
' JECATHYHAS IPOOH, IPOLIECHTEHI
12 BremonHaTe apudMeTHYECKHE OIepalud C palHMOHATBHBIMH U JICHCTBUTEIHLHBIMU
' qHCIaMU
13 Bremonuate npuOMMKEHHBIE BBIYUCICHUS, WCIIONB3YS IpaBWia OKPYIJICHHS, CNIaTh
' NPUKUJIKY U OLICHKY pe3yIbTaTa BEIYUCICHUN
OneprpoBaTh MOHATUSMH: CTETIEHb C IETBIM MOKa3aTeJeM, CTaHAapTHas (opMa 3aIucu
1.4 JICHCTBUTEIBHOTO 4YHCJIa, KOPEHb HATYpajbHOH CTETNICHH; MCIOJIL30BaTh MOIXOAALIYI0 (GOopMy
3aIUCH JICHCTBUTEIBHBIX YUCET JUIs PEIICHHS NPAKTHYSCKHUX 331249 M NPEICTABICHHS TAHHBIX
L5 OnepupoBaTh MOHATHAMHU: CHHYC, KOCHHYC ¥ TAHTEHC IIPOM3BOJIFHOTO YIJa;
' HCIIOJIF30BATH 3aIMCh MPOM3BOIBHOTO yIiIa Yepe3 0OpaTHBIE TPUTOHOMETPHUECKIE (DYHKITUH
2 YpaBHEHHS 1 HEPABCHCTBA
21 OneprpoBaTh MOHITUSMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, IENOE, PAIOHATIBHOE,
' HppalMOHAIFHOE YPaBHEHUE, HEPABCHCTBO, TPUTOHOMETPUIECKOE YPAaBHEHHE
2 BemonHaTe  mpeoOpa3oBaHHMS ~— TPUTOHOMETPHYECKHX  BBIPAKCGHUH W pelaTh
' TPUTOHOMETPHUYECKHE YPAaBHCHHUS
23 BrmonuaTte npeodpa3oBaHus LENBIX, PAIMOHANBHBIX M HPPAMOHAIBHBIX BBIPAKCHUH H
' pemarbh OCHOBHBIC TUTIHI [IENBIX, PAIIMOHAIGHBIX U HPPAIMOHANBGHBIX YPABHEHUH U HEPABEHCTB
24 [TprMeHATs ypaBHEHUS W HEPABEHCTBA /ISl PELICHUS MaTeMaTHUYECKUX 3afad U 3a/1ad U3
' pa3IUYHBIX 00JIACTeH HAYKU U PEATbHOM KU3HU
MopenupoBaTh peaNbHBIE CUTYallMd HA S3bIKE aiureOphl, COCTABISATH BBIPAKCHUS,
2.5 yYpaBHEHUS, HEPAaBEHCTBA II0 VYCJIOBHIO 3a/ayd, WCCIEIOBaTh IIOCTPOCHHbIE MOJEIH C
HCIIOJIb30BAHMEM alIiapaTa anreOpbl
3 OyHKIMA U FpapUKH
31 OnepupoBaTh MOHATHAMH: (GYHKIIHS, CTIOCOOBI 3aaHusl PYHKIIUU, 00JIACTh OTpEACICHUS
' 1 MHOKECTBO 3HaueHUI QyHKIMH, TpaduK GYHKINH, B3AUMHO 00paTHBIE QYHKIIUU
10 OnepupoBaTh MNOHATHAMH: YETHOCTh H HEYETHOCTh (DYHKIHMH, HYIH (PYHKIUH,
' MPOMEXKYTKH 3HAKOMOCTOSIHCTBA
33 Hcnonp3oBark rpaduky GyHKIWN 1S pEIICHUS] YpaBHEHUI
14 Crpouth u 4mTaTh rpaduku TUHEWHON (GYHKIWH, KBAAPATHIHON (YHKIIUH, CTEHCHHOU
' (YHKIINH C IIETBIM [TOKa3aTeNeM
Hcnonw3oBarh rpadukn QYHKIUA JUTsI UCCIIEOBAHUS TPOIIECCOB M 3aBUCHUMOCTEH IpH
3.5 pCLICHNH 3a/1a4 W3 JPYTrUX y4eOHBIX MPEIMETOB M PEaTbHOW KHU3HH, BBIPAXATh (HOPMYyJIaMH
3aBUCHMOCTHU MEXK]Y BEITHYUHAMU
4 Hayana maremaTryeckoro aHaausa
41 OneprpoBaTh HOHATHSAMHE: ITOCIEIOBATEIFHOCTD, apHU(QMETHYECKas W TeOMETpPHIECKas
' porpeccuu
40 OneprpoBaTh MOHATUSAMH: OECKOHEYHO YOBIBAOIIast FEOMETPUIECKasi IIPOTPECCHsl, CyMMa
' 0ECKOHEYHO YOBIBAIOLIEH F€OMETPUUECKOI IPOrPecCHH
4.3 3aaBaTh MOCIEAOBATENILHOCTH PA3TUYHBIMU CIIOCOOAMHU




Kon

IIpoBepsiemble NpeMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHO#i 06pa3oBaTe/IbHOM

1POBEPAEMOTO NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
44 Hcnonp3oBaTh CBOWCTBA MOCJIENOBATEIbHOCTEH M MPOrPEcCCUi IS PELICHUS peajibHbIX
' 3a]]a4 NPUKIIAJHOT0 Xapakrepa
5 MHo>kecTBa U JIOTHKA
5.1 OneprpoBaTh NOHATHIMH: MHOXECTBO, ONIEPAllM HaJl MHOJKECTBAMHU
59 Hcrons30BaTh TEOPETHKO-MHOKECTBEHHBIH armapat Uil ONHCAHHS PEalbHBIX MPOIIECCOB
' U SIBJICHUH, [TPY PEIICHHUH 33/1a4 U3 IPYTUX yICOHBIX IPEIMETOB
5.3 OnepupoBaTh NOHATHSIMU: OIIPeNIeNIeHUe, TEOPEMa, CIIEJICTBHE, T0KA3aTEIbCTBO
11 KJIACC
Kon .
IIpoBepsiemblie mpeaMeTHBIE Pe3yJabTAaThl 0CBOCHUS OCHOBHOM
NpoBepsieMoro 00pa30BaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi
pe3yabTara
1 Uucna v BerauciaeHus
L1 OnepupoBaTh MOHATUAMHU: HATypalbHOE, LEJIOE YHUCIO; MHCIOIb30BaTh IPHU3HAKH
' JISJIMMOCTH 1IEJIBIX YUCEJl, Pa3JIOKeHHE YHCIIa Ha MPOCThIe MHOXKUTENH JJIs pelleHus 3a1a4
1.2 OrneprpoBaTh NOHITHEM: CTENEHB C PAIMOHAIBHBIM MOKA3aTeIeM
1.3 OnepupoBaTh MOHATHIMU: JOrapudM ducia, JeCATHIHBIC U HATYPAITbHBIC JIOTAPU(PMEI
2 YpaBHeHUs 1 HEPABEHCTBA
[IpuMeHATs, CBOWMCTBAa CTENEHW I MPeoOpa3OBaHMsS BBIPAKCHUM, ONEPUPOBATH
2.1 MOHATUSAMU: MOKA3aTeNIbHOE YPaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI MOKA3aTENbHBIX
YpaBHEHUH 1 HEPABEHCTB
Bemmonuate npeoOpa3oBaHMs BBIPRKEHHH, COICPXKAIINX JIOTapH(MBI; ONEPHPOBATH
2.2 MOHATUSAMU: JIoOTapu(MHUUECKOE ypaBHEHHE U HEPaBEHCTBO; pellaTh OCHOBHBIE THUIIBI
Jorapru(pMUIECKUX YpaBHECHHUI 1 HEPABEHCTB
2.3 Haxonute penienust mpocTelmx TPUrOHOMETPHUECKIX HEPABEHCTB
24 OnepupoBaTh NOHATHAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH U €€ pelleHHe; UCIIOIb30BaTh
' CHUCTEMY JIMHEHHBIX ypaBHEHUHN JJIs pelIeHUs] IPAKTUUECKUX 3a/1a4
”s Haxonute penreHus mpoCTEHIINX CUCTEM M COBOKYITHOCTEH PAIIMOHANBHBIX YPABHEHUH U
' HEPABEHCTB
MonenupoBaTh peajbHbIE CHTYalldH Ha S3bIKE aIreOphl, COCTABIATH BBIPAXKCHUS,
2.6 YpaBHEHUS, HEPABCHCTBA U CHCTEMBI IO YCIIOBHIO 337a4d, UCCIECAOBATh OCTPOSHHBIE MOIEIH C
KCIOJIb30BAaHKUEM arapara ajreopbl
3 DyHKUINU U rpadUKu
OnepupoBaTh TMOHATHSMH: MEpHONMYECKass (YHKIMSA, TNPOMEXYTKH MOHOTOHHOCTH
3.1 (GYHKIMY, TOYKHM JKCTpeMyMa (YHKIWH, HAHOONbIICe M HAMMCHBIICC 3HAYeHUS (DyHKIMU Ha
MPOMEKYTKE; UCTIOIB30BATh UX JJIsl UCCICHOBAHUS (DYHKIIMH, 3aJaHHON rparKOM
OnepupoBarh  MOHITHSMU: rpaduKy  TOKAa3aTelbHOW,  JIOTApU(PMHUUYECKOH |
3.2 TPUTOHOMETPHICCKUX (PYHKIIUIA; N300paXkaTh UX HA KOOPAWHATHOM TUIOCKOCTH U UCIIOIB30BATh [T
peleHns ypaBHEHUH 1 HEpaBeHCTB
13 N3o0pakath HAa KOOPIWHATHOM IUIOCKOCTH TpaduKH JIMHEWHBIX YypaBHEHHWHA U
) WCTIOJIB30BATH MX JUIS PEHICHISI CHCTEMBI IMHEHHBIX YpaBHEHHUN
34 Ucnonp3oBate rpaduku (GyHKIUHA A MCCIENOBAaHHS MPOIIECCOB W 3aBUCHMOCTCH H3

JPYTUX YIeOHBIX TUCIHIUINH




Ko .«
A IIpoBepsiemble mpeaMeTHBIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM

NpoBepsieMoro N
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
4 Hauana MaTeMaTH4ecKOro aHaim3a
41 OnepupoBaTh NOHATHAMHE: HENIPEepbIBHAS (DYHKIIHS, TPOU3BOIHAS (DYHKIIMH, UCIIOIL30BaTh
FeOMeTpI/I‘IeCKI/Iﬁ u (bl/I3I/I‘IeCKI/II\/'I CMBICJI HpOPBBOI[HOI\/'I JUJI pECIICHHUA 3a1a4
42 HaxoauThe TpoW3BOIHBIC AIIEMEHTAPHBIX (DYHKIMA, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHHSI, YACTHOTO (DYHKITHIA
43 Hcnons3oBaTh INpOM3BOJAHYIO JIsI HCCICAOBAHUA (byHKHI/II/I Ha MOHOTOHHOCTh H
' 9KCTPEMYMBbI, HPUMCHATDL PE3YJILTAThI UCCIICAO0BAHNS K IOCTPOCHHUIO Fpa(bI/IKOB
4.4 Hcnons3oBaTs IMPOMU3BOJHYIO IJId HAXOXIACHHUA HAWIYYIIEro pCIICHUSA B IMPUKIAIAHBIX, B
’ TOM YHCJIC COIHAJIbPHO-9KOHOMHWYCCKUX, 3aa4ax
45 OmnepupoBaTh TOHSATHSAMU: IEPBOOOpa3HAs W WHTETpal;, MOHUMATh T€OMETPUYCCKHHA H
' (bU3HYECKUIT CMBICIT HHTETpaJIa
46 Haxomuth nepBooOpa3Hbie 3JIeMEHTAPHBIX (DYHKIWH, BBIYHCIATH HHTETPAT MO (QOpMyIIe
' Herotona — JleliOnuna
4.7 Pemate MpUKIaaHbIC 3aJla4d, B TOM YUCJIC CONHUAIBHO-D3KOHOMUYECKOI0 N (1)I/I3I/I‘ICCKOFO
’ XapakTepa, CpCACTBAMU MATEMATUUCCKOI0 aHaJin3a

IMPOBEPAEMBIE 9JIEMEHTBI COAEPKAHUA

10 KJIACC

k .
on IIpoBepsieMblii 3J1eMEHT CO/leP:KAHMSA

1 Uucna v BBIYUCIICHUS

Pammonansabie  umcna. OOBIKHOBEHHBIE U JACCATHYHBIE JPOOH, TPOICHTH, OECKOHEYHBIE

1| meprommueckne npodH. ApupMeTHYECKHEe OIEpalud C PAlUOHANBHBIMH YHCIAMH, IPeoOpa3oBaHUA

A YHCIOBBIX BEIpakeHHH. [IprMeHenune npobeit i MpOLEeHTOB sl PEIICHUs TPUKIIATHBIX 33829 U3 Pa3IMIHbBIX
OTpaciei 3HaHUN U peanbHON KU3HU

1 JleiicTBUTeNbHBIC YKca. PallnoHambHBIE M UPPAIMOHANBHBIC YHCa. APUPMETHYECKHE OTepaIliy C
) JCHCTBUTEIEHBIME YHCIaMu. [IpuOmmKEHHBIC BBHIYUCICHUS, MPAaBUIa OKPYTJICHUS, MPUKUAKA U OIICHKA
' pe3ynbTaTra BEIUMCICHUN

1 Crenenp ¢ menbiM mokasatenieM. CraHpapTHas (opMma 3ammcu JeHCTBUTENbHOro uucia. Hc-
3 MOJB30BaHME TMOAXOAAIICH (OPMBI 3aUCH AEHCTBUTEIBHBIX YHCEN U PEIICHHS MPAKTUYECKUX 3a1ad U
' MIPEJICTaBJICHUS TAHHBIX

1 ApudmeTndeckuii KOpeHb HaTypaibHON creneHu. JlelcTBUS C apupMETHUYECKUMH KOPHSIMHU
4 HaTypajIbHOM CTENEHU

1 CuHyc, KOCUHYC U TaHI€HC YUCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOIO
.5 aprymeHnra

2 YpaBHEHHUS 1 HEPABEHCTBA
1 ToxzaecTBa U TOXIECTBEHHbIE TPeoOpa3zoBaHus

2

[IpeoOpazoBanne TPUTOHOMETPHUYECKHUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPHUYECCKHE (POPMYITHI




ITpoBepsieMblii 3JIEMEHT COePKAHMS

ox
3 YpaBHeHuUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHcTBa. MeTo/] MHTEpBaJioB
4 Pemenue niensix 1 ApoOHO-pallMOHATIBHBIX YPABHEHUI U HEPABEHCTB
5 Penrenne nppanmoHanbHbIX YpaBHEHUN U HEPABEHCTB
6 Pemenue TpUroHOMeTpUYECKUX YpaBHEHUN
[lpumenenne  ypaBHEHMH W HEPAaBEHCTB K  pCIICHWIO  MAaTEeMaTHYSCKHX  3ajad
i Y 3a]1a4 13 Pa3IMYHBIX 00JacTeld HAyKH M peallbHON KU3HH
OyHKIMU U TpaQuKH
1 Oyuknws, criocoOs! 3aaanust GyHkimn. ['paduk ¢yHkmm. BzanMHO 00paTHBIC PYHKIHH
OO0nacth ompeAencHUsT U MHOXKECTBO 3HaueHwi (yHkumu. Hymu ¢ymkium. [IpomexyTku 3HAKO-
2 noctosiHcTBa. YETHBIC M HEeU€THBIC PYHKITUU
CreneHHas (QyHKIUS C HATYpaJbHBIM W LENbIM TokazareneM. EE croiictBa u rpaduk. CBolcTBa U
3 rpaduK KOpHS n-Oi CTEICHU
Tpuronomerprudeckasi OKPY)KHOCTb, ONpEAEICHHE TPUTOHOMETPHUYECKUX (QYHKIMH YHCIOBOTO
4 aprymeHnra
Hayana MatemaTHueckoro aHajimza
1 [MocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs TTOCIEIOBATELHOCTE. MOHOTOHHBIE MTOCIIEIOBATEILHOCTH
Apudmerryeckass W reoMeTpudeckas MpOTrpeccHH. beckoHewHO yObIBamomas TeoMeTpHYecKas
) nporpeccust. Cymma OeckoHedHO YyObIBaroliel reoMeTpuyeckord mporpeccuu. Dopmyna CII0XKHBIX
' MPOIeHTOB. Vcronb30BaHne MPOrPeCcCH ISl pEIICHNS peasTbHBIX 33/1a4 MPUKIATHOTO XapaKTepa
MHOX€ECTBa U JIOTHKA
MHosxecTBO, onepanuu Hag MHOKecTBaMmHu. J(narpammsl Ditnepa — Benna. [Ipumenenne TeopeTuko-
! MHOKECTBEHHOTO amIapaTa ISl ONUCAHUS PeaIbHBIX MPOIECCOB U SIBIICHHUH, IPH PELICHUH 3a1a4 U3 IPYTUX
' Y4eOHBIX MPEIMETOB
) OmnpezneneHue, TeopeMa, CleICTBUE, JOKa3aTeIbCTBO
11 KUIACC
Ko .
1 IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Yucna u BBIYUCICHUS

1.1

HaTypaJ'[I)HBIe " OCJIBIC YKUCia. HpI/BHaKI/I JACITMMOCTH LECJIbIX YHUCCII

1.2 Crenenb ¢ panrioHaIBHBIM NoKazareseM. CBOICTBA CTETIEHU

1.3 Jlorapudwm uncna. JlecsTHaHbIC U HATYPAITBHBIC TOTAPU(PMEI

YpaBHeHUs 1 HEPABEHCTBA

2.1

[IpeobOpa3zoBaHue BEIpaKEHHI, CONEPKAIIUX JTOTapH(OMBI




Ko

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

A

2.2 [IpeobpazoBaHye BEIpaXEHUH, COEPKAIIUX CTENICHH C PaIlIOHAIBHBIM MTOKa3aTelIeM

2.3 [TpuMeps! TPUTOHOMETPUYECKHX HEPABEHCTB

2.4 [TokazaTenbHble ypaBHEHHS 1 HEPABEHCTBA

2.5 Jlorapudmudeckue ypaBHEHHUs 1 HEPABEHCTBA

26 CucteMbl TUHEHHBIX ypaBHEHUH. Pelienne npukiaaHpIx 3aa4 C MOMOIIBI0 CUCTEMbI JIMHEHHBIX
" | ypaBHeHnuii

2.7 CucTeMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPaBHEHUH U HEPABEHCTB

)38 [IpumeHenue ypaBHEHMM, CUCTEM U HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYEeCKUX 3a/ad U 3a/1ad u3
' pa3IMYHBIX 00JIacTel HAYKH M pealIbHOW YKU3HU
3 DyHKUINU U rpadUKu

31 Oynknus. [lepuoguueckue GyHkmuu. [TpoMexyTKM MOHOTOHHOCTH (YHKIHMH. MaKCHUMyMBI
' 1 MEHUMYMBI pyHknmu. Hanbomblliee 1 HAUMEHbIIee 3HaYeHUE (DYHKIIUH HA TPOMEIKYTKE

3.2 Tpuronomerpudeckue GpyHKINU, UX CBOUCTBA U FPaPUKH

3.3 [TokazarenpHas u Jorapudmudeckas GyHKIUN, KX CBOWCTBA U TpaduKu

3.4 Hcnonp3oBanue rpadmkoB GYHKIHIA 151 pEIICHUS] YPABHEHUH U JIMHEHHBIX CUCTEM

15 Hcnonp3zoBanne rpadukoB (YHKIUHA IS HCCIEAOBAHUS MPOIECCOB U 3aBUCHMOCTEH, KOTOPEIC
' BO3HHKAIOT IIPH PEHICHUH 337a4 U3 APYTUX YICOHBIX MPEAMETOB U PEaTbHON )KU3HU
4 Hayana MatemaTHueckoro aHajim3a

4.1 HenpepriBHbie hyHKIIMH. METOI MHTEPBAJIOB JIJIsl PEIICHHUS HEPABCHCTB

4.2 [pousBognas Gyukimu. ['eomerprdaeckuil v GU3MISCKUN CMBICI TPOU3BOIHOM

43 [TpounsBoanbIe 3nMeMeHTapHBIX (QyHKIMH. DOpMyIbl HAX0XKIESHHUS TPOU3BOJHONW CyMMBI, IPOU3-
' BEJICHUS ¥ YaCTHOTO (DYHKITHIA

44 [IpumeHenne MPOHM3BOAHOW K WCCICAOBaHMIO (YHKIUH HA MOHOTOHHOCTH M OIKCTPEMYMEI.
' Haxosxaenne HanOOIBIIEro M HAaNMEHBIIETo 3HAUYeHHsI (DYHKITMH Ha OTPE3Ke

45 [IpumeHeHue npou3BOAHON ISl HAX0XKIEHUS HAWITY4LIEro pelieHus B IPUKIAIHbIX 3a1a4ax, 1UIs
' OIpeIeNICHHs CKOPOCTH TPOoIecca, 3aJaHHOTO (hOPMYIION HITH FpapHKOM

4.6 [TepBooOpasznas. Tabauia nepBooOpa3HBIX

47 UnTterpan, ero reomerpuueckuid u (HU3UUECKUIA CMBICI. Bbraucnenne wHTerpana mo gopmyie
" | Herorona — Jlelibuuna

INPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI CPEJHETO OBIIETO
OBPA30OBAHUSA

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTam
NpoBepPsSIeMOro O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
TpeOoBaHUSA o01ero oopazoBaHus

Brnanenue meTogaMu JoKa3aTeabCTB, aJlTOPUTMAMU PEILIEHUS 3a7a4; yMEHUE
(opMyTHUpOBaTE W ONEPUPOBATH MOHATHAMH: OIpPEAEICHHE, aKCHOMa, Teopema,
CIIEZICTBUE, CBOWCTBO, NPH3HAK, JOKA3aTEIbCTBO, PABHOCHIBHBIC (POPMYITHPOBKH;
NPUMEHATh MX; yMeHHe (OpPMyIUpOBaTh O0OpaTHOE H  MPOTHBOIOJIIOKHOE
YTBEpXKACHUE, NPUBOAUTH HPUMEPbl W KOHTPIPHUMEPHI, HCIOJIb30BATh METO]

MaTeMaTUYeCKOM WHIYKIMHM; TPOBOJUTH JIOKA3aTEIbHBIE PACCY)XICHUS TIPH




Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHNS K MPEAMETHBIM pe3y/ibTaTam
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
o0mero odpasoBanus

pELICHUU 3a/1a4, OLICHWBAThH JIOTHUECKYIO MPABUIIBHOCTH PACCYXKICHHUN; yMEHHE
ONepUpOBaTh  IMOHSTUSIMUA:  MHOXKECTBO, I[IOJMHOXECTBO, OMNEpAl[Myd  HaJ
MHOJKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arapar Jyis
OIKCaHUs PEaTbHBIX MPOLIECCOB U SIBICHUN W MPHU PELICHUH 3a/1a4, B TOM YHUCIIC U3
Ipyrux y4eOHBIX MPEIMETOB; YMECHHE OICPUPOBATH MOHSATHAMU: Tpad, CBA3HBINA
rpad, nepeBo, UK, Tpad Ha MIJIOCKOCTH, YMEHHUE 3a/laBaTh W OMHUCHIBATH I'padbl
pa3IMYHBIMU CIIOCO0AMU; MCII0JIB30BaTh rpadbl IPU PELICHUHU 3a1a4

YMeHne onepupoBaTh MOHATUSAMHU: HATypalbHOE YHMCIO, LEJI0e YHUCIIO,
CTeTIEHb C IIETBIM II0KA3aTelIeM, KOPEHb HATypaJIbHOW CTEIEHH, CTENEHb C
panroOHANBEHBIM TTI0KA3aTEIEM, CTETIEHb C JCHCTBUTEIEHBIM ITOKa3aTeIeM, JIorapudm
YyKciia, CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJBHOIO YHCJA, OCTATOK MO MOIYJIIO,
PaIMOHANBEHOE YHCIIO, UPPALMOHAIFHOE YUCIIO, MHOKECTBA HATYPAIBHBIX, IEIBIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIIONB30BaTh IPH3HAKU
JIeTMMOCTH, HAMMEHBIINHA OOLIMi JeNWTeNs YW HaWMEHbIIee ofIliee KpaTHOE,
aroput™  EBKiIMAa Tpu  pemieHMH  3aqad;  3HAKOMCTBO  C Pa3IMYHBIMHU
MO3UIMOHHBIMH CHCTEMAaMU CUHCIICHUS; YMEHIE BBITOTHATH BRIYMCIICHHE 3HAUYCHUN
1 TpeoOpa3oBaHusl BHIPAKEHHUI CO CTEMCHSAMHU M Jiorapu(mamMu, npeoOpa3oBaHMsI
IpoOHO-PalMOHANBHBIX ~ BBIPOKEHHWH;  YMEHHE  ONCPHPOBATH  MOHSATHSIMU:
MOCIIE0BATEIbHOCTD, apu(hMETUIECKas IPOTPECCHUs], TEOMETPUICCKAs TPOTPECCHs,
OEeCKOHEYHO yOBIBAIOIIAs TEOMETPUYECKAs MPOTPECCHs; YMEHHE 3aJaBaTh
MOCIIEOBATEIHHOCTH, B TOM YHCJIE C ITOMOIIBI0 PEKYPPEHTHBIX (hopMyIr; yMeHHe
OTIEpPHUPOBATh TOHITHUSIMH: KOMIUIEKCHOE YHCIO, CONPSDKEHHBIE KOMIUIEKCHBIE
9HCiIa, MOJYJb W apTYMEHT KOMIUIEKCHOTO 4HCia, (OopMa 3aluCH KOMIUIEKCHBIX
gucen  (TeOMETpUYecKas, TPUTOHOMETPUYECKas | anreOpandeckas); yMeTh
MPOM3BOANTE apu(METHIEeCKUE ACHCTBHS ¢ KOMIUICKCHBIMU YHCIAMH; MPUBOJHUTH
MPUMEPHI UCTIONB30BAHMS KOMIICKCHBIX YHCEIT; OTIEPUPOBATH TOHITUSMI: MaTPHLA
2x2 1 3%X3, onpeAeauTeab MaTPULIbl, TEOMETPHUECKUN CMBICII OIIPEEIUTENs

YMeHne OmnepupoBaTh NOHITHUSMH: palWOHANBHBIC, HPPAIMOHAIBHEIC,
MOKa3aTeNbHBIC, CTETIEHHBIC, JoTapu(hMUUECKIE, TPUTOHOMETPHUYECKUE YPaBHEHUS
U HEepaBeHCTBAa, UX CHUCTEMbl, YMEHHE OIEpPUPOBATh MOHATHAMH: TOXKIECTBO,
TOXJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CCTEMa YpaBHEHUM U
HEPaBCHCTB, PaBHOCHIBHOCTh YPaBHEHUIl, HEPaBEHCTB U CHCTEM; YMEHHE DPEIIaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3IUYHBIX IPHEMOB; pemIaTh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMBl C MapaMeTpoM; INPUMEHATh YpPaBHEHUS,
HEPaBEHCTBA, MX CHCTEMBbl JJI pPEUIeHHs MaTeMaTH4YeCKUX 3aJad M 3a1ady U3
pa3IMYHBIX 00JacTel HAYKH M pealIbHOW )KU3HH

VYMeHHe OmnepupoBaTh NOHATHSIMHU: (QYHKUUS, YETHOCTh (YHKLHUH,
MEPUOMYHOCTh (YHKIMU, OTPAHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTH (YHKITUH,
9KCTpeMyM (yHKIMH, HauOoiblliee W HAWMEHbBIIEe 3HAYCHHs (GYHKIUH Ha
MPOMEXKYTKE, HempepbiBHasE (YHKIWS, aCUMOTOTHI rpaduka (QyHKIWH, TepBas |
BTOpasi MpOu3BOJHAs (YHKIMH, TEOMETPUYECKHH U  (U3HYECKUH CMBICI
MPOM3BOAHOM, IEPBOOOpa3Has, ONPEACNEHHBIA WHTETPA; YMEHUEC HAXOIHUTh
acUMOTOTHl rpaduka (YHKIUU,; YMEHHE BBIYHCISATH IPOU3BOTHBIC CYMMEL,
NPOU3BE/ICHHs, YAaCTHOTO M KOMIIO3MLUHM (DYHKIMHA, HaXOAWTb YpaBHEHHE
KacaTelbHOM K rpaduky QpyHKLINH; yMECHHE HAXOJUTh MPOU3BO/HBIC dJIEMEHTaPHBIX
(GYHKIMIA, YMEHHE WCIIONb30BaTh IPOU3BOMHYIO Ui HCCICIOBaHUS (DYHKIIHH,
HAXOIUTh HAaWOOJBININEC M HAUMCHBIINE 3HAYEHWS (PYHKIMHA; CTPOUTH Tpaduku
MHOTOUJICHOB C HUCIIOJIb30BAHUEM allllapaTa MaTeMaTHYeCKOIr0 aHalIN3a; IPUMEHSITh
MIPOU3BOHYIO JIsl HAXOXKICHHS HAWITYYIIEr0 PelICHHsI B IPUKJIAAHBIX, B TOM YHCIIE




Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHNS K MPEAMETHBIM pe3y/ibTaTam
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
o0mero odpasoBanus

COLMANTBHO-YKOHOMHYECKHX U (DPU3UICCKUX 33/1a4ax; HAXOAUTh IUIOMAANA U O0BEMBI
¢uryp ¢ TOMOIIBIO HWHTETrpaja; MPHUBOAUTH MPUMEPHl MaTEMATHYECKOTO
MOJICTTUPOBAHUS C TOMOIIEIO AH((epeHINATBFHBIX YPaBHEHUN

YMeHue omepupoBaTh MOHATHAMU: rpaduk (YHKIHMH, oOpaTHas (QYHKIHS,
KOMIo3unus  (GyHKOWH, JuHEeWHas  (QyHKOUS, KBajgpaTUdHas  QyHKIUS,
panuvoHanbHas (QyHKIUS, cTerneHHas (DYyHKIUS, TPUTOHOMETpHYECKHE (YHKIIUH,
0o0OpaTHBIC TPUTOHOMETPUYCCKHE (DYHKIMH, MOKa3aTelbHAs W JIorapu(pMHUUIeCKas
(GYHKIUH; YMEHUE CTPOUTH TPaUKH U3y4CHHBIX (DYHKIIHI, BHITOIHATH IPeoOpa3o-
BaHUs rpadukoB (PYHKIMH, HCIIONB30BaTh TpadUKU Ui M3YYCHUS IMPOILECCOB U
3aBUCHMOCTEH, MpU pEIleHWH 3aJady U3 JAPYTUX y4eOHbIX IMPEeIMETOB
W 3a7ad W3 pPEATbHON JKU3HU; BBIpaXaTh (OPMyJIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMHM;, HWCIONB30BaTh CBOWCTBA M rpaduKd GYHKIOUA Ui PEIICHUS
ypaBHEHHH, HEPaBEHCTB M 3a/lay C MapaMeTpaMu; U300paxkaTh Ha KOOPIMHATHON
TUIOCKOCTH MHOYKECTBA PEIICHHUI YpaBHEHHI, HEPABEHCTB M HX CUCTEM

YMeHue pelath TEKCTOBBIC 3aJadd pa3HBIX THIIOB (B TOM YHCIE Ha
MPOLICHTHI, IOJM W YacTH, Ha JBWXXEHHE, pabdoTy, CTOMMOCTh TOBAapOB M YCIYT,
HAJIOTH, 3aJa4d W3 OOJIACTH YIPABJICHUS JIMYHBIMH W CEMEWHBIMUA (MHAHCAMM);
COCTABIISITh BBIPAKEHUSI, YPABHEHUs, HEPABCHCTBA M WX CHUCTEMBI IO YCIOBHUIO
3aJa4y, KCCIIEAOBATh IONYYCHHOE PEIICHHE W OIICHHBATh IPaBIONOJ00HOCTH
pe3yJbTaTOB; YMEHHE MOJICIMPOBATh PealibHbIC CHTYallMd Ha S3bIKE MaTeMaTHKU;
COCTaBJISAATh BBIPAXKCHUsI, YPaBHEHUs, HEPABEHCTBA M HMX CHUCTEMbI IO YCIIOBHIO
3aJ]a9¥, UCCIICA0BAThH MOCTPOCHHBIC MOJIEIH C UCIIONB30BAHUEM aIapara aireOpsl,
HMHTEPIPETUPOBATH MOJNYUCHHBIN PE3yNIbTaT

YMeHne omepupoBaTh MOHATHAMH: CpegHee aphU(MeTHYecKoe, MeauaHa,
HanOoJpIllee W HaWMCEHBIIEE 3HAYEHHS, pa3sMax, IUCIepCus, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOIrO Habopa; yMEHHE W3BIIEKaTh, WHTEPIPETUPOBATDH
HHPOPMAIHIO, TPEJACTABICHHYI0 B Ta0NuUIaX, Ha JIuarpammax, Tpadukax,
OTPAKAIOIIYI0 CBOMCTBAa pEaNbHBIX IIPOIECCOB W  SBICHHUN; TPEICTABIATH
UHPOPMAIMIO C TOMOINBIO TAOJWI] M JHWarpaMM; HCCIEIOBaTh CTaTHCTHYCCKUE
JaHHBIC, B TOM YHUCIE C MPUMEHCHHUEM TPAPUUCCKHX METOIOB M 3JICKTPOHHBIX
cpencTB; TpaduUYecKd UCCIENOBaTh COBMECTHBIC HAONIONEHHS C MOMOIIBIO
JIMarpaMM pPacCerBaHMsI M JTMHEHHON perpeccuu

YMeHue oneprupoBaTh MOHITUSMHE: CITYYaHHBIA OIBIT U CITy4alHOE COOBITHE,
BEPOATHOCTh  CIY4YaHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTh C
UCTIONIE30BAaHUEM TPaUIEeCKUX METO/MOB; NPUMEHSITH (OPMYNBI CIOXKEHUS U
YMHOXEHHS BEPOSATHOCTEH, (hopMyiy TOIHON BeposTHOCTH, popmyny Beprymy,
KOMOWHATOpHBIE (PaKThl ¥ (YOPMYIIBL, OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA;
YMEHHE OIEpUPOBaTh IMOHATHUAMHU: CIydaiiHas BeJIWYMHA, paclpeleleHne
BEPOSITHOCTEH, MaTEMaTHIECKOE OXKHUIAHNE, AUCTIEPCHS U CTAHJAPTHOE OTKJIOHEHHE
CITyJaifHOW BENMUYMHBI, (DYHKIHUH pACHpEAeNeHHs] M IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOTO0 U HOPMAJIbHOTO pachpe/ieNieHHi; yMEHHEe HCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeneieHuid sl peleH s 3aja4u; 3HaKOMCTBO € MOHATHSMU: 3aKOH
OONBIIMX YHUCET, METOABl BBHIOOPOYHBIX HCCIEIOBAHUHM; YMEHHE NPHUBOAWUTH
MpUMEPHl TPOSIBIICHNS 3aKOHA OOJBIIMX YHCET B IIPUPOAHBIX U OOIIECTBEHHBIX
SIBJIGHUSIX; YMEHHE ONEepUPOBaTh MOHATHSMH: COYETaHUE, MEePECTaHOBKA, UYUCIIO
COYCTaHWM, YUCIIO MEPEeCTaHOBOK; OMHOM HbBIOTOHA; yMeHHE MPUMEHATh KOMOH-
HaTOpHBIE (DAKTBI M PACCYXIEHHS Uil PEIICHHS 3a7ad; OLCHHBATh BEPOSTHOCTH
peaybHBIX COOBITHH; COCTAaBIISITh BEPOSTHOCTHYIO MOJENHh M HHTEPIPETHPOBATH
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TpedoBaHUs

IIpoBepsiemble TPeOOBaHNS K MPEAMETHBIM pe3y/ibTaTam
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
o0mero odpasoBanus

HOHy‘IeHHLII\/'I PpE3YJIbTAT

YMeHue  onepupoBarh  MOHATUAMHU:  TOYKa, IpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYUHA Yria, IUIOCKUN Yroi, JBYTPaHHBIA yrod,
TpEXTpaHHBIA  yroj,  CKpellMBaioulecs  NpsAMble,  NapaUIeIbHOCTb U
NEPNEHANKYIISIPHOCTD MPSMBIX U IJIOCKOCTEH, YTroJl MEXAY IPSIMBIMH, YIOJ MEXIY
NpsIMOM U IIOCKOCTBIO, YrOJl MEXIy IUIOCKOCTSMH, PACCTOSIHUE OT TOYKU [0
IJIOCKOCTH, PACCTOSHUE MEXAY MPSIMbIMH, PACCTOSIHHE MEXIY IUIOCKOCTAMU;
YMEHHUE HCIOJb30BaTh IPH PEIICHUW 3aJad H3Y4YCHHBIC (AKTBI W TEOPEMBI
IUTAaHUMETPUH; YMEHHE OIICHUBATH pa3sMepsl OOBEKTOB OKPYXKAIOUIETO MHPA;
CTPOUTh MaTE€MaTHYECKHE MOJAEIM C IIOMOIIBI0 TIE€OMETPUYECKMX IOHATUH WU
BEJIMYMH, pelIaTh CBSI3aHHbIE C HUMH MPAKTUYECKHE 3a]1a4n
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YMeHue onepupoBaTh MOHATHSIMH: IUIOMAAbL (UTYpBI, 00BEM uUrypsl,
MHOTOIPaHHHK, MNpPaBHJIbHBII MHOTOTPaHHMK, CEYEHHE MHOIOrpaHHMKA, KYO,
napaieNenune, Ipu3Ma, mupaMuna, Gurypa u moBepxXHOCTh BPALICHUS, IUITHHID,
KOHYC, map, cdepa, IIomaas cQepsl, oA s TOBEPXHOCTU MUPAMUIIBI, TPU3MBIL,
KOHyca, HWIMHIpA, 00bEM KyOa, MPSIMOYTroJIbHOTO MapauleNienuiea, MUpaMuibl,
NPU3MBI, LUIHHAPA, KOHYCa, IIapa, pa3BépTKa MOBEPXHOCTH, CEUCHHS KOHyca U
OWINHIpPA, TapajulelibHble OCH WM OCHOBAHHUIO, CEUYEHHE IIapa, IUIOCKOCTD,
KacaroIasicst cepsl, HWINHAPA, KOHYCa; YMEHUE CTPOUTH CEUCHHE MHOTOTPaHHHKA,
n300pakaTh MHOTOIPaHHHUKH, (DUTYPbl M HMOBEPXHOCTH BpAalICHHS, UX CEYCHHUS, B
TOM 4YHCJIE C TOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHE NPHUMEHSTh CBOWCTBA
TEOMETPUYECKUX  (UTYp, CAMOCTOATENBFHO  (POPMYIHPOBATH  ONPEICICHUS
U3y4aeMbIX (QUTyp, BBIIBUTaTh THIIOTE3l O CBOWCTBaX H  MpPU3HAKAX
TreOMETPUIECKHIX ¢duryp, 000CHOBBIBAThH
WJIM ONPOBEPraTh MX; YMEHHE MPOBOJHUThH KIACCU(PUKAINIO QUTYp MO Pa3THIHBIM
MPU3HAKAM, BBITOJIHATH HEOOXOIUMBIC JOIOJTHUTEIHHBIC TOCTPOCHHSI
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YMeHue  onepupoBaTh  IMOHATHSIMHU: JIBIDKGHHE B  IPOCTPAHCTBE,
napauieNibHbI MePEeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE, HMOBOPOT,
npeoOpa3zoBaHue Mono0us, MoJo0HbIe (QUTYpPHI, YMEHUE pPaclOo3HABATh PAaBHBIE U
nogo0uple  Gurypel, B TOM UHCIE B IPHPOJE, HCKYCCTBE, AapXHUTEKTYpE;
UCIOJIb30BaTh TEOMETPUUYCCKHE OTHOIICHHS MpPU PEIICHHH 3a1a4; HaXOIHTh
reOMETPUYECKHE BEITMYMHBI (JUIMHA, YroJ, TUIOMAab, 00BEM) IpH pelIeHHH 3a1a4
M3 JIPYTHUX Y4eOHBIX MPEJAMETOB W M3 PEaIbHOM JKM3HH; YMEHHE BBIYHCIITH
TEOMETPUYECKUE BEJIMYMHBI (UIMHA, YTOJ, IUIOMAdh, OO0BEM, IUIOMAIH
MOBEPXHOCTH), UCIIONB3Yysl U3yUeHHBIE (POPMYIIBI K METO/IBI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTH MTUPaMU/IbL, IIPU3MBI, KOHYCa, LIJIMHIPA, IUIoHIab chepbl; 00bEM Kyoda,
MPSIMOYTOJILHOTO HapaJUIeleluie/ia, MUPaMH/Ibl, PU3MBI, [IMIMHAPA, KOHYyCa, 11apa;
YMEHHE HAXOJIUTh OTHOIICHHE 00HEMOB ITOTOOHBIX (QHUTYD
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YMeHue onepupoBaTh MNOHATUSIMU: IPSAMOYIOJbHasg CHCTEMa KOOPAMHAT,
BEKTOp, KOOpAMHATBI TOYKHM, KOOpPAMHATHl BEKTOpa, CyMMa BEKTOpOB,
MPOM3BEJEHUE BEKTOpa Ha YHUCIIO, Pa3lioKeHUE BEKTopa Mo 0a3ucy, CKaJspHOe
MPOU3BEJEHUE, BEKTOPHOE INPOM3BEACHUE, Yrojl MEXIy BEKTOpaMHu; YMEHHE
HCIIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOA Ul PELIEHUS IE€OMETPUUECKUX
3a71a4 M 33134 JPYTUX YIeOHBIX IPEIMETOB

13

YMeHue BbIOMpATh MOAXOIAIIMNA METON JUIsl peleHHs 3ajaud; MOHUMAaHUE
3HAYMMOCTH MAaTEMaTHKH B M3YUYCHHH HMPUPOIHBIX M OOIIECTBEHHBIX MPOIECCOB U
SIBJICHUI; YMEHHME pacllo3HaBaTh IPOSIBIIEHUE 3aKOHOB MaT€MaTUKU B HCKYCCTBE,
YMEHHE NPUBOAUTH NPUMEPHl MATEMAaTUUYECKUX OTKPBITHUH POCCUHCKON U MHUPOBOM




Kon IIpoBepsiemble TpeOOBaHMSA K NPEeAMETHBIM pe3yJibTaTaM

MPOBEPAEMOro OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
TpeOoBaHus o0mero odpasoBanus

MaTeMaTHU4YeCcKon HAayKH

INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, TIPOBEPAEMbBIX HA EI'S 110 MATEMATHKE

IIpoBepsiemMblii 3JIEeMEHT COJePKAHUSA

o
Yuciia ¥ BEIYUCTICHUS
1 Harypanbhbie u uensie uncna. [Ipu3Haku 1eIMMOCTH LEJbIX YHCEN
PanponansHbie yncia. OObIKHOBEHHBIC M JICCSITUYHBIC IPOOH, MPOICHTHI, OECKOHCUHBIC
2 MEPUONIECCKIE POoOH
ApudMeTHIecKuil KOPeHb HATYpaIbHON CTeneHd. JeHcTBUS ¢ apudMeTHISCKUMHU KOp-
3 HSIMU HaTypaJIbHOM CTENeHH
Crenenp ¢ menbiM mokazateneM. CTemeHb C palMOHAIbHBIM Tokazarenem. CBoilcTBa
4 CTEIICHU
CuHyc, KOCUHYC U TaHT'€HC YHMCIJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTaHI'€HC
.5 YHCJIOBOTO apryMEHTa
6 Jlorapugm uncna. JlecATUUHBIC U HATYpPAIBHBIC JTOTaAPHUPMBI
JeiictBuTenbHbIe Yncia. ApudMeTHYECKUe OmNepanuu ¢ ISHCTBUTEIHHBIMH YHCIIAMH.
’ [MpubnmxEHHBIC BBIYKUCICHUS, MpABWIA OKPYIVICHUS, TNPUKUIKA | OICHKA pe3yibTara
’ BBIUHCIICHU
g IIpeobpa3zoBanue BhIpaKEHUIA
9 KommiekcHble uncia
YpaBHEHUsI U HEPABEHCTBA
1 Lenble u qpoOHO-pallOHANIBHBIE YPABHEHUS
) HppanuoHaibHbie ypaBHEHHS
3 TpuroHoMeTpuyecKue ypaBHEHUs
4 ITokazarenbHble U TorapuGMUUecKre ypaBHEeHUS

Llensre u ApoOHO-panOHANBHBIC HEPABEHCTBA




IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

ox
6 UppannonanpHble HEPaBEeHCTBA
7 [Noka3arenpHble 1 TOrapu(pMUICCKAE HEPABEHCTBA
g Tpuronomerpruveckue HEpaBCHCTBA
9 Cucrembl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
T Marpuna cucteMsl IMHEWHBIX ypaBHeHUN. Onipe1eTuTeNs MaTPHIIbI
DyHKINU U rpaduku
Oyukims, crocoObl 3amanus Gyakuuu. ['paduk dyHknuu. B3aumuo oOpatHbie (QyHK-
.1 1un. Yérapie 1 HeuétHbie GyHKmu. [lepuonndecknue GyHKIUN
OO6nacTe OnpeAeIcHUs 1 MHOXKECTBO 3HaueHui gpynkunu. Hymu ¢ynkmm. [IpoMexyTku
) 3HAKOMOCTOSIHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MUHHMYMBI
' (ysakiu. Hanbospliee 1 HanMeHblIee 3HaueHue QYHKITMM Ha IPOMEKYTKE
CreneHHass (QyHKIUS C HaTypalbHBIM MW IIeTBIM TOKa3aTeneM. EE& cBoiicTBa
3 u rpaduk. CBoiicTBa u rpaduK KOPHS 1-0i CTENICHH
4 Tpuronomerpuieckue QyHKINHU, UX CBONCTBA U TpaQUKH
5 [Toka3zatenpHas u jJorapugmudeckas GyHKINH, HX CBOHCTBA U TPaPUKH
Touku paspsiBa. AcuMNTOTHI TpadukoB GyHkui. CBoiicTBa (hyHKIWIA, HEPEPHIBHBIX
.6 Ha OTpe3Ke
7 ITocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIE0BATENbHOCTEN
g Apupmerrndeckas 1 reoMeTprIecKas mporpeccun. @opmyiia CI0KHBIX MPOIICHTOB
Hauaya maremaTinaeckoro ananmza
1 [pousBoanas GpyHkiwu. [Ipon3BoIHEIE HIEMEHTAPHBIX (PYHKITHIA
[IpuMeHeHne NPOU3BOMHONH K HCCICNOBAHUIO (YHKIUA HAa MOHOTOHHOCTh H
2 aKcTpeMyMbl. HaxosxaeHne HanOonbIIero M HanMEHbIIEero 3HaUYeHHs (DYHKITUH Ha OTPE3Ke
3 [lepBoobOpasznas. MuaTerpan
MHo>KecTBa U JIOTHKa
1 MHoecTBO, onepaui HaJ MHOKecTBamMu. J(narpammsl Ditnepa — Benna
Jloruka
2
BeposTHOCTD U cTaTUCTHKA
1 OnucaresnbHas CTAaTUCTUKA
) BepositHoCTh

KombunaTopuka




IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

ox
3
I'eomerpus
{ Ourypsl Ha MIOCKOCTH
) [IpsiMble 1 MIOCKOCTH B IPOCTPAHCTBE
3 MHororpanHuKu
4 Tena ¥ MOBEPXHOCTH BpallleHUs

KOOpI[I/IHaTBI 1 BEKTOPbI
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