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INOACHUTEJIBHASA 3AIINCKA

VYuebHsblil Kypc «Anredpa U Havyajla MaTeMaTHYECKOrO aHalu3a» SBISACTCS
OJHUM M3 HauOoliee 3HAYMMBIX B IMPOTPAMME CPEIHEro OoOIIero odpazoBaHUs,
MOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECreYrMBaeT MHCTPYMEHTAIbHYIO 0a3zy s
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTHYECKOe M a0CTpaKTHOE MBIIUIEHHE 00y4YaloIuXCcsl Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS MH(GOPMATUKH, OOIIECTBO3HAHHUSA, UICTOPHH, CIOBECHOCTH U JIPYTUX
TUCHUIUIMH. B paMkax maHHOTO ydueOHOro Kypca 0OydaroIimecs OBJIAJEBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKd, KoTopas (OpMyJIUpyeT CBOH
JOCTHKEHHS] B MaTEMaTH4YeCKOl dopme.

VY4eOHblll Kypc anreOppl U Hadyajl MaTeMAaTHYECKOrO0 aHaJIM3a 3aKJIa/IbIBAeT
OCHOBY [IJI1 YCIHEUIHOIO OBJAJEHUS 3aKOHaMu (U3UKH, XUMHH, OWOJIOTUH,
NOHMMAaHUS OCHOBHBIX TEHAECHUUN Pa3BUTHS SKOHOMHUKHU U OOLLIECTBEHHOM JKU3HH,
NO3BOJIAET OPHUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX AJIs JajbHeiliero o0pa3oBaHus U B
MOBCEHEBHOM XM3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYEeCKOro aHajlu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKA3bIBAaTh
YTBEPKJICHHS ¢ NOMOILIBIO HHIYKIIMM U pacCykAaTh NEAYKTUBHO, HCIIOJIb30BAThH
0000IlIeHHEe W KOHKPETU3AlMI0, a0CTparupoBaHUE M aHAJOruw, (opMupyer
KpPEaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone u3yueHus yueOHOro kypca «Anredpa M Hayansa MaTEMaTUYECKOIO
aHalln3a» 00ydYaroIIuecs IMOTY4aroT HOBBIM ONBIT PEIICHHs NPUKIAAHBIX 3ajad,
CaMOCTOSATEJIBHOIO MOCTPOEHUSI MAaTEMaTUYECKUX MOJENIEH PEAIbHBIX CHUTyaluH,
UHTEPHpPETAlMK  TOJIYYEHHBIX  pEUIeHUH, 3HAaKOMATCA C  [pUMepaMu
MaTEeMaTUYECKNX 3aKOHOMEpPHOCTE B MpUpPOJAE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VY4eOHblil Kypc o0jamaeT 3HAYUTENbHBIM BOCIUTATENbHBIM MOTEHIUAIOM,
KOTOpPBI peanu3yeTcs Kak 4dYepe3 Y4YeOHBbId Marepuan, CIOoCOOCTBYIOMINMA
(GOpMHPOBAHHMIO HAYYHOTO MHUPOBO33PEHUS, TaK M yepe3 crneuuuky ydeOHOU
JEATeIbHOCTH, TpeOyrolme MNpOAOIKUTEIbHOW  KOHIIEHTpAllid BHUMAaHMS,
CaMOCTOATENIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJyYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku oOOydeHHs airedpe M HayajiaM MaTeMaTHYECKOIo
aHaJIK3a JIEKUT JeATEIbHOCTHBIA TPUHIIUI O0yUEHHUS.

B crpykType yueOHOro kypca «Anredpa W Hadajla MaTEMaTUYECKOTO
aHanIM3a» BBIACIICHBI CIECAYIOINE COAEP/KATEIBHO-METOANYECKUE TUHAN: «Hucra
U BBIUKCIICHUS», «DyHKIIUU U Tpadukn», «YpaBHEHUSI U HEPABEHCTBa», «Havaa
MaTeMaTU4YeCcKoro aHanmsa», «MHoXkecTBa M JIoTMKa». Bce OCHOBHbBIE



COJZIEPKATEIHLHO-METOIMYECKIE JIMHUU H3Y4YalOTCS HAa TPOTSHKEHUH JBYX JIET
oOyueHHsi Ha YpPOBHE CPEIHEr0 OOIIero OO0pa30BaHMsI, €CTECTBEHHO JOMOJHSS
JpyT JIpyra W MOCTETICHHO HACHIIAsCh HOBHIMH TEeMaMH U paszjeiaMu. J[aHHBIH
y4eOHBIH KypC SBIACTCS HWHTCTPATUBHBIM, ITOCKOJIBKY OOBEOUHSET B cebe
collep)KaHUE HECKOJIbKMX MATeMAaTHYECKUX TUCIUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MaTeMaTHYECKU aHaln3, TEOpHUs MHOXKECTB, MaTeMaTHYeCKas
jgoruka m apyrue. [lo Mepe Toro kak oOydarommecs OBIAIeBalOT BCE Oolee
ITUPOKUM MAaTEeMaTHYECKUM ammapaTtoM, Y HUX MOCJIeI0BATeILHO POpMUPYETCS U
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MATEMaTHYECKYyI0 MOJACIb peaTbHOU
CUTYaIlNH, PUMCHSTh 3HAHUS, MTOJYYEHHBIC NMPU W3YUEHUN y4eOHOTO Kypca, s
PEIICHUs CaMOCTOSTENILHO C(hOPMYTHPOBAaHHONW MaTEeMAaTHUYECKOM 3a/1a4yu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConeprkatebHO-MeTOIMYeCKas JUHUS «Uuclia U BBIYUCIICHUS» 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIIOJIB30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 00111ero oopa3oBanus. Ha ypoBHe cpeanero oOiero
oOpa3zoBaHusi 0co00€ BHHUMaHHE ynensercs (OPMHUPOBAHUIO  HABHIKOB
palMOHANBHBIX BBIYUCICHUHN, BKJIIOYAIONIMX B CEOS MCIOIB30BAHUE PA3TMUHBIX
dbopM 3amucH YWCIa, YMEHHE JeJlaTh TPHUKUIKY, BBITOJHATH MPUOIMKEHHBIC
BEIYHCIICHHSI, OIICHUBATh YHCJIOBBIC BBIPAKCHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbIE OOYYaIONIMMCSI MHOXKECTBA HATYpajbHBIX, IIEJIbIX,
pallMOHANBHBIX U JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOXECTBOM
KOMIIEKCHBIX YHCENl. B KakIoM #3 JTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOMCTBEHHBIE €My clenuduyecKkue 3aJaddl M OMNepaluu: JeJICHHe Haledo,
ONEPUPOBAHUE OCTaTKaMHW Ha MHOXKECTBE IIENBIX YHCEN, O0COOBbIe CBOWCTBA
paIMOHAIBHBIX U WPPAMOHATBHBIX YKCeN, apu(METHIECKUE ONepaIiuu, a TakxKe
U3BJICUCHUE KOPHS HATypaJlbHOM CTETEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEL.
bnarogapsi mocienoBaTenbHOMY paCIIUPEHUIO KpPyra HCIOJIB3YEeMBbIX YHUCEN U
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX MPUMEHCHHSI TSI PEIICHUS Pa3IUYHBIX 3a7ad
dbopMupyeTCcss TIPEACTABICHUE O €JUHCTBE MAaTEMAaTUKH KaK HayKu M €€ poju B
MOCTPOEHUU MOJENIe peajbHOr0 MUpPa, IMUPOKO HCIOIB3YIOTCS 0000IIeHne U
KOHKPETH3aIHSI.

Jluaust «YpaBHEHHS W HEPABCHCTBa» PEAM3YCTCS HAa MPOTSHKCHUH BCETO
oOy4yeHUsI Ha YpOBHE CpPEIHEro OOIIero 00pa3oBaHMs, MOCKOJIBKY B KaXJIOM
pasnene I[lporpaMmbl TPEeAyCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3ajad. B
pesynbprare OOydYarolIuecss OBJAACBAIOT PA3IMYHBIMH  METOJAMHU  PEIICHUS
palMoOHANBHBIX, HPPAIIMOHAIBHBIX, IOKA3aTCbHBIX, JOTapUOMHUUCCKHX |
TPUTOHOMETPUYECKUX ypaBHCHWH, HEPaBEHCTB W CHCTEM, a TakXkKe 3ajad,
colepKammx mapaMeTphl. [loydeHHBIE YMEHHS ITUPOKO WCIOIB3YIOTCS TIPHU
UCCIe0OBaHUH (DYHKIMI ¢ TTOMOIIBIO MPOU3BOHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/lay 1 33/1a4 Ha HaXOXJACHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.
JlanHas conmepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HopMUpoBaHUE YMEHUMN
BBINIOJIHATh ~ pacy€Tel 1o  dopMmyrnaMm, MOpeoOpa3oBaHUsi  PAMOHAIBHBIX,
UppalMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAKKE BBIPAKECHUM,
COJIEpKalINX CTENeHu U JiorapuMmbl. braromaps u3ydeHHIO anreOpanuecKoro
MaTepuansa MPOUCXOAMWT  JalibHEWllee  pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUICHUS OOy4Yaromuxcs, (GOpPMHUPYIOTCS HABBIKM JEIYKTHUBHBIX
pacCyXJIeHui, pabOThl C  CHMBOJBHBIMH  (OpMaMH,  TIPEACTABICHHS
3aKOHOMEpPHOCTEN W 3aBHUCHUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. AJreOpa
npemaractT d(PQGEeKTUBHbIE WHCTPYMEHTHI [JII PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTH Kak
S3bIKA HAYKHU.

ConepxatenbHo-MeToanueckass auHusS «DyHkuuM U rpaduku» TECHO
NEPEIUIeTaeTCsl C JAPYTUMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aaET MOCIE0BATEIbHOCTh U3YUEHUS MaTepruaiia. M3yuenue cTeneHHou,
MOKa3aTeJIbHOU, JJOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIINM, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIMU JJIsi pelIeHus 3aad U3 APYruxX yueOHBIX
IPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMAaTUYECKUM AHAIIU30M,
TaKk ¥ C pEIICHUEM ypaBHEHUN U HepaBeHCTB. Ilpu 3ToM 0OoJibllloe BHUMaHHE
yaensercs: GOpMUPOBAHUIO YMEHHS BbIpaXaTh (POpMysaMu 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMU BEJIMYMHAMHU, HCCIEIOBATh MOJyYeHHbIC (YHKIIMH, CTPOUTH UX
rpaduku. Matepuan 3Tol cojeprKaTesIbHOW JIMHUY HalleJIeH Ha pa3BUTHE YMEHUUN
M HaBBIKOB, IO3BOJISIONIMX BBIpakaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoid u ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO aJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxarenbHas JuHUsS «Hadana MareMaTHdecKoro aHaiau3a» MO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIATHBIX 3ajaad,
JIOCTYIIHBIX OOYYarolMMCs, TaK KaK y HUX TMOSBIISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMM, ONpEAessiTh MX HaWOOJBIINE W HAUMEHbBIIIHE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (QUTYP U OOBEMBI TENl, HAXOJUTh CKOPOCTH U
yCKOpeHHusi TpolieccoB. JlaHHass conaep)KaTelbHas JUHUS OTKPBHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHUS MaTeMaTHYECKUX MOJCICH peaabHbIX CHUTYalUM,
MO3BOJISIET HAXOAUTh HAWIy4llee pEUIeHUEe B TMPUKIAAHBIX, B TOM YHCIIE
COI[MAIbHO-I)KOHOMUYECKUX, 3a7a4aXx. 3HAKOMCTBO C OCHOBAaMU MaTEMAaTHYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTrO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBINLIEHUs, (DOPMUPOBAHUIO YMEHUN paClO3HABATh IPOSIBICHUS
3aKOHOB MaTeMaTUKHU B HAayKe, TEXHUKE M HCKyccTBe. OOyuaroluecs y3HAIOT O



BBIJIAIOLIMXCSl pe3yJibTaTaxX, MOJYYEHHBIX B XOJ€ pa3BUTUA MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepikaTeabHO-METOAUYCCKast TUHUS «MHOXKECTBa M JIOTHKa» BKIIFOYACT B
ceOsl DIIEMEHTHl TEOPUHM MHOXKECTB M MaTEeMaTHYECKOM JIOTHKH. TeopeTHKo-
MHOKECTBEHHBIC MPECTaBICHUS TPOHU3BIBAIOT BECh KyPC MTKOIBHOW MaTeMaTHKU
U TpeasiaraloT HauOoJsiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIIONIMI BCE pa3Jieibl
MaTeMaTUKd M €€ TPWIOKEHUH, OHM CBSI3bIBAIOT pa3HbIe MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHHUS B eauHoe menoe. [lodTomMy BakHO MdaTh
BO3MOXKHOCTh OOydYarImeMycss IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHUKH W HMCIOJIL30BaTh €r0O JJIsS BHIPAKECHUS CBOUX MBICIICH.
JlpyruM BaXHbIM TPU3HAKOM MATEMAaTUKH KaK HayKH CIeIyeT IpPU3HAThH
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAaHUW U CIIEJOBAaHUE OIPEACIEHHBIM
mpaBuWjaM  TOCTPOCHHUS  JTOKA3aTeIbCTB.  3HAKOMCTBO C  JJEMCHTAMH
MaTEMaTHYeCKOH JIOTUKH CIHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcsi, 03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTMUECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIICHHS.

B yuyebHoMm kypce «Anrebpa U Havala MaTEMaTUYECKOrO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC MPHU3BAHBI
CcriocoOCTBOBAaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallMi, HCCIEOBaHUS HJTHX MOJENed C TOMOIIBIO ammapara aireopsl u
MaTEMaTUYeCKOro aHali3a, HMHTEPIIPETAIllMy TOJIYYCHHBIX pe3yJabTaToB. Takwue
3aJIaHMsI BIUIETCHBI B KOKJIBIN U3 pa3/iejoB MPOTPaMMBbI, TOCKOJIbKY BECh MaTEpHaI
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCS IS pelieHUs MPUKIAAHBIX 3amad. [lpw
pPEIICHUM  pPEAbHBIX  NPAKTHYCCKUX  3a1ad  oOydJaroniuecs  pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHUI0, 0000maTh W  KOHKPETH3UPOBaTh  MpoOiemy.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHUS TPHUKIAJAHBIX 3a7ad
OpraHU3yeTCs B MIPOIIECCE M3yUEHUS BCEX TeM yueOHOTO Kypca «Anredpa u Havyaia
MaTEeMaTUYeCKOTO aHaIn3a».

Ha wu3ydenne ydeOHOTO Kypca «Anrebpa W Hayajia MaTEMaTHYECKOTO
aHanmu3a» orBoauTcsa 272 yaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
knacce — 136 gacoB (4 Jaca B HEJICITIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yucnaa v BIYUCTCHUSA

Panmonanpubie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC NPOOH, MPOIICHTHI,
OeckoHeuHble mnepuogudeckue apodu. [IpumeHenune npoOell W MPOLEHTOB MJiA
pEIICHUS MPUKIIAHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACIIEH 3HAHUM U PEATTbHON KU3HMU.

JelicTBuTenpHble 4Kclia. PalyoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmerrueckue  omepaluu ¢ JCUCTBUTENBHBIMU  4YHMCIaMU.  Moayib
JEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpnbnmkEHHbIE BBIUMCIICHHUS, TPaBUIIa
OKPYTJICHUS, IPUKUIKA U OLICHKA PE3yIbTaTa BIYMCICHUMN.

Crenenb ¢ uenbiM mnoka3zateneM. buHom Herootona. Hcnonb3oBaHue
MOAXOSIIEeH (OPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMeTrnueckuil KOpeHb HATYPAJIBHOW CTENEHU U €r0 CBOMCTBA.

CreneHb C panvoOHAJIbHBIM IIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C
JEWCTBUTEIbHBIM ITOKA3aTEIIEM.

Jlorapudm uymucna. CpoiictBa mnorapudma. [lecaTuyHble W HATypalbHbIC
JgorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M apKTAaHI€HC YMCIIOBOTO apIyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnmectBa M TOXKAECTBEHHBbIE TMpeoOpa3oBaHus. YpaBHEHHE, KOpPEHb
ypaBHEHHUs. PaBHOCWIIbHBIE YpAaBHEHUS W YpPaBHEHUS-CIEICTBUA. HepaBeHCTBO,
pelIeHNEe HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHHS 1EJIbIX U APOOHO-pPAIMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOTOWICHbI OT OJIHOM MNEpeMEHHOM. JleneHue MHOrodjieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3dy. MHoOrouneHsl ¢  LEJbIMU
koa¢ppurmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs UNCTOBBIX BBIPAKEHUM, COIEPKAIIMX CTEIIEHU U KOPHHU.

HppaunoHanbHbie YpaBHEHHSI. OcHoOBHbIE METObI pelLIeHus
UppalMOHAIbHBIX YPAaBHEHUH.

[lokazarenbHble ypaBHEHUS. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YpaBHEHUM.

[TpeoOpa3oBanne BbIpaXEHHUH, COIEPIKALTIX JOTapru(DMBI.

Jlorapudmuueckue ypaBHEHUS. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMUUECKUX ypaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHUN. PellieHue TPUroHOMETPUYECKUX YPABHEHUH.



Pemienue cucrem JIMHEWMHBIX ypaBHEHUW. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHUH. OrnpenenuTens MaTpUIbl 2X2, €ro TreOMETPUYECKUH CMBICH H
CBOMCTBA, BBIUYMCIICHHE €r0 3HAYEHUS, TPUMEHECHHUE ONPEACTUTENS I PEIICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHUM. PemieHue NpuKIIamHbIX 3aa4 C IOMOIIBIO
CUCTEMBl JIMHEVHBIX ypaBHEHMH. lccinenoBaHne NOCTPOCHHOW MOJEIHA €
MTOMOIIBIO MATPHI] U OTIPEICITUTEIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEealbHOM CHUTYallMdM C IOMOIIBIO
YPaBHEHUN M HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHMN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7a4 M 3aJa4 M3 pa3InyHbIX 00JacTel HAyKh M pealbHOU
KU3HH.

DyHKUMH U TPaPUKH

OyHkIius, cnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHbie (QYHKIUU.
Komno3umus ¢yskuuid. I'padpuk QyHKIMU. DiemMeHTapHble NpeoOpa3zoBaHUA
rpaguKoB QyHKIIUI.

OObnacTh ompeneiaeHus U MHOXKECTBO 3HaueHuM QyHkuuu. Hymm QyHkumu.
[TpomexyTku 3HaKoNoCcTOssHCTBA. YETHBIE 1 Heu€THBIE (QyHKIUU. [leproanueckue
¢ysxuu. IIpoMexyTkM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHUMYMBI
¢dbyukiuu. Hanbombiiee u HauMeHbIIee 3HaUeHUST (DYHKIIMU Ha POMEKYTKE.

Jluneiinasi, KBajgpaTU4Hasi U JPOOHO-TIMHEWHAs (PyHKUMH. DJIEMEHTApHOE
UCCIIEJOBAaHUE U IOCTPOECHUE UX IPAPUKOB.

CrenenHas (pyHKIMS C HaTypaJbHBIM U LENbIM NOKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa MW rpaduK KOPHS N-OM CTENEHH KakK (YyHKUUH OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHas u jorapupmuyeckas (yHKIHH, UX CBOWCTBA M TpaUKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuronomeTpuueckass OKpPYKHOCTb, OIPEAEIICHHE TPUTOHOMETPUYECKHUX
(yHKLHIA YUCIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCUMOCTHM B peajbHBIX MPOIECCaX M SBICHUSAX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hayana maTreMaTH4eCKOI0 aHAJIN3A

[TocnemoBarenbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIedOBaTeabHOCTENH. MeTon
MaTeMaTU4YeCKOn UHIYKIUH. MOHOTOHHBIE u OrpaHUYCHHbIC
nocJieIoBaTeabHOCTH. MCTOpHsT BO3HMKHOBEHMSI MATEMAaTHYECKOTO aHallM3a Kak
aHaJin3a OECKOHEYHO MaJIbIX.

Apudmernueckast 1 reoMeTpruecKas mporpeccuu. beckoneuHo yObIBaromiast
reoMmetrpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBArOUIEH reoMeTpHuecKon
IIPOrpeCcCrr. JINHENHBIN U SKCIIOHEHIUMAIBHBIN pocT. Hucio e. @opMyna Ci0kKHbBIX
npoleHToB. Mcnonb3oBaHWe MpoOrpeccud JUisi  peIIeHHs] peajbHbIX —3a7ad
INPUKIATHOTO XapaKTepa.



HenpepsiBHble (GyHKIMM W uX cBoMcTBa. Touku paspbiBa. ACHMIOTOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GyHKIMHA HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJIsl PELICHUS HEPABEHCTB. l[IprMEeHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIUN 175 penieHus 3aaa4.

[TepBas u BTOpas mpou3BoaHbIe PyHKIMU. ONpeaeIeHrEe, TeOMETPUICCKUIN 1
(bu3HYecKuil CMBICT TPOU3BOAHON. Y paBHEHUE KacaTeNbHOM K TpaduKy PyHKIIUU.

[IpousBognbie  3nemeHTapHbIX  QyHKuud.  [IpousBomHass ~ CyMMbl,
MIPOU3BEICHNUS, YACTHOTO U KOMITO3HUIINH (yHKITHH.

MHo:xecTBa M JIOTHUKA

MHOk€eCTBO, oOnepanyd HaJ MHOXECTBAaMH M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. [IpumeHeHHE TEOPETHUKO-MHOMXKECTBEHHOTO —amnmapara  JUJis
ONMCAaHUSl PEAJIbHBIX IPOLECCOB U SIBJICHUM, NPU PELUICHUU 3a4ay U3 JIPYyTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTA, CIIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHUS.

11 KJIACC

Yucaa v BBIYUCTCHUS

Harypanbubie u menbie yucna. [IpumeHeHne npu3HakoB JACIUMOCTH IEIBIX
qpces, HanOonapmmid oOmuii memurens (gaidee — HOJl) m HamMmeHblee oOIee
kpatHoe (nanee — HOK), octaTkoB o moxayitto, anroputMa EBkinaa i pemieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KowmmnekcHpie uucna. AnreOpamdeckas W TPUTOHOMETpUYECKas (HOpMbI
3alUCHU KOMIUIEKCHOrO 4ucia. ApudMeTHUEeCKHE OIepalru ¢ KOMIUIEKCHBIMU
yucnaMu. M300pakeHHEe KOMILIEKCHBIX 4YHCENT Ha KOOPAMHATHOM TIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YHUCEII IS PEIICHHS (PU3MUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHUS U HEPABEHCTBA

CucteMa ¥ COBOKYNMHOCTh YpaBHEHMM U HEPaBEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHrne TpUroHoMeTpUIEeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PCIICHUS TOKa3aTeIbHBIX U  JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUSI CUCTEM M COBOKYMHOCTEH paldOHAaJIbHBIX,
UPpALMOHATBHBIX, TTOKA3aTEeIbHBIX U JOTApU(PMUYECKUX YPABHCHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMU.



[IpumeHeHHe  ypaBHEHHH, CHUCTEM W HEPAaBEHCTB K  PELICHHIO
MaTEMaTHUYECKUX 3a/lad U 3a/Jad U3 pa3uyHbIX o0nacTedl HayKu M peajbHOU
YKU3HM, HHTEPIIPETALMS TIOJyYEHHBIX PE3YyJIbTaTOB.

DOYyHKIUHN U TPAPUKHU

I'paduk xommoszummu QyHkuil. ['eomerpuueckne 00pas3bl ypaBHEHHH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

Tpuronomerpruyeckue QyHKIIUHU, UX CBOWCTBA U TPapUKH.

['padmyeckue MeTOABI pelICHUs YpaBHEHMH M HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHUS 3a/1a4 C TapaMeTpPaMH.

Wcnonp3oBanne rpadukoB (QYHKIUNA ISl WCCIIEIOBAHUS TPOIECCOB U
3aBHCHUMOCTEHN, KOTOpbIE€ BO3HUKAIOT NPHU PEIICHUM 3aJad U3 APYIHX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHajIM3a

[IpumMeHeHre NpOU3BOJHON K MCCIAEAOBaHUIO (DYHKIIMHA HA MOHOTOHHOCThH U
3KcTpeMyMbl.  HaxokneHue  HamOOJbIIEr0O M HAUMEHbBIIErOo  3HAYEHUMH
HENpepbhIBHON (YHKIIMHU HAa OTPE3KE.

[IpumeHeHrne NpPOW3BOMHOM JUIS HAXOXKICHHWS HAWIydylIero peleHus B
NPUKIAHBIX 3aJa4ax, Ui ONpPENENEHUs CKOPOCTH M YCKOPEHHs Mpolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IllepBooOpa3Hbie
arieMeHTapHbIX pyHkuui. [IpaBuna Haxox1eHUs IEpBOOOPa3HBIX.

WNHurerpain. I'eomeTpuuecknii CMBICII MHTErpasa. Breruncnenne
onpenenéHHoro uHTerpana no ¢popmyne Hetorona-Jleibuuiia.

[IpumeHeHre wHTEerpana g HaxOXJEHHUs IUIoIaaed IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEJI.

[Ipumepsr pemenuit auddepeHnnanbHbIX  ypaBHEHUNH. MareMmatuueckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLECCOB C TNOMOLIBI AU epeHInaIbHbIX
YpaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA N HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIN VYPOBEHb) HA VYPOBHE CPEJJHEI'O OBILEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knaHcKOro BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMH 00YYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUMCKOro  OoOIecTBa,  MPEACTaBICHUE O
MaTEMaTHUYECKNX OCHOBAaX (DYHKIIMOHWUPOBAHHS PA3IMYHBIX CTPYKTYD, SBIICHHMH,
OpoLeAyp TpaXIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMH HWHCTUTYTAMU B COOTBETCTBUM C HX
GyHKUIUSIMU 1 Ha3HAYCHUEM;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON IpakAaHCKOW MIEHTUYHOCTH, YBaXKEHUS K
IIPOIIIOMY M HACTOSIIEMY POCCHMCKOW MATEMATHKH, LIEHHOCTHOE OTHOILICHHUE K
JIOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCHUICKON MaTEMaTUYECKOM MIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTHKEHHM B JAPYruX HayKax, TEXHOJOTUAX, cdepax
SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHUE JYXOBHBIX HEHHOCTEH POCCUICKOr0o Hapoaa, ChOPMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUSI, 3TUYECKOTO MOBEICHUS, CBSA3AHHOIO C MPAKTHUYECKUM
IIPUMEHCHUEM JOCTHXKEHUM HAyKU W JIESITEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OyAyLIEro;

4) 3cTeTHYECKOIr0 BOCITUTAHUSA

ACTETUYECKOE OTHOLICHUWE K MHpPY, BKIIOYAs OSCTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 0O0OBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUI, BOCIPUUMYHUBOCTD
K MaTEMaTHYECKUM acCleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pu3nuecKoro BOCIUTAHUSA:

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHAThH MaTeMaTUYECKUe 3HAHUS B
MHTEpecax 370pOBOIro U O€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN W
OTJIbIXa, peryisipHas (u3nveckas aKTUBHOCTH), (PU3MUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy10BOT0 BOCIIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYAOIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TPOQPECCHOHATLHOM  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOM M €€ MNPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHbI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHMIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHHH BCEH JKU3HH, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYCCKHX 3a/1ad MaTEMaTHYSCKON HAIPaBJICHHOCTH;

7) JKOJIOTHYeCKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTHYECKOW KYJIbTYPhl, TIOHUMAHUE BIIHSHUS
COIMAJIBHO-D)KOHOMHYECKHUX IPOIIECCOB Ha COCTOSHHUE MPUPOJTHONW M COIMAIBHOMN
Cpelibl, 0CO3HAHHUE TI00ATBHOTO XapaKTepa SKOJIOTHUECCKUX MPOOJIeM, OpUEHTAITUS
Ha TIPUMCHEHHE MATeMAaTHYECCKUX 3HAHWK IS pemieHus 3amad B 00JiacTu
OKpYXKalomel Ccpepl, IUIAHUPOBAHUE ITOCTYNKOB W OIEHKHM HMX BO3MOXHBIX
MIOCJIC/ICTBHM JJISI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH W  OOIIECTBEHHOW  MPAKTHKW, TOHUMAHHE
MaTEeMaTHYeCKOW HayKH Kak cdepbl UYeTOBEYCCKOW ACATEIBHOCTH, ITAIloB &
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTHS ITUBWIM3AIIUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTHYEeCKOM KyJIbTYpOM KaK CpEJICTBOM IIO3HAHHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh IPOCKTHYI0 M HCCIEI0BATEIbCKYIO JIEATEIbHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBare/ibHbIC YHUBEPCAJIbHbIC y4eOHbIE 1eiCTBUA

ba3oBrble 1oruyeckue 1eMcTBUA:

BBISIBIISAITH M XapaKTEPU30BATh CYILIECTBEHHBIE MPU3HAKU MaTEMATHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIIEHUW MEXKIYy MOHATUAMH, (PopMyITUpOBaATH
OTpEeEICHUs MOHATHM, YCTAaHABIMBATh CYIIECTBEHHbBIN MPU3HAK KiacCU(]PUKaAUH,
OCHOBAaHMS /71 0000IICHHS ¥ CPAaBHEHMUSI, KPUTEPUU TTPOBOJIUMOTO aHAJIHN3;

BOCIIPUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEYUS
B (hakTax, JaHHBIX, HAOJIIOJACHUAX U YTBEPXKACHUSAX, Mpeiaratb KpUTCPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JIeJIaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKJIFOUCHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbI€ ¥ OT TPOTUBHOTO), BEICTPAUBATh apTyYMEHTALMIO, TPUBOJAUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBI;

BBHIOMpATh CMOCOO pelieHus Yy4eOHOU 3amaud (CpaBHMBATh HECKOJIBKO
BAPUAHTOB  pEILEHUS, BbIOMpAaTh HauOoyee MOAXOASAMMI ¢ y4€ToM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).



Ba3oBnle ucciieqoBaTe/IbCKHeE AeHCTBHUA:

UCIIOJIB30BaTh BONPOCHl KaK HCCIIEIOBATEIIbCKAM HWHCTPYMEHT IO3HAHMUS,
dbopMynMpoBaTh  BONPOCHl,  (UKCUPYIOLUIME  MPOTUBOpEUUE,  Mpodiiemy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMUPOBATH THUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MIPOBOAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEW MaTEeMaTHYECKOTO 00bEKTa, SBJICHHUS, MIpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMU, TTPOIIECCAMH;

CaMOCTOATENEHO (OPMYITHPOBATh OOOOIICHUS M BBIBOJABI MO PE3yIbTaTaM
MPOBEACHHOTO  HAOJFONCHMSI, HWCCJICJAOBAaHMs, OIICHUBAThH  JTIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJAOB U 0000IICHUH;

MIPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE MpOllEccCa, a TaKKE BbIIBUTATh
MPEIOJIOKEHHS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBIIATH J€UIUTHI UHPOpPMALIUK, JAaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U JJISI PELICHHS 33/1a4U;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJM3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MHGOPMAIUIO PA3IUYHBIX BHUIAOB U
dbopM npeacTaBICHNUS;

CTPYKTYpUpPOBaTh MHGPOPMAIIMIO, TPEJICTABIATh €€ B Pa3IMYHbIX (Hopmax,
WUTIOCTPUPOBATH Tpadruecku;

OIICHUBATh HaJIEKHOCTh uHpopmaru 1o CaMOCTOSITEIILHO
c(hopMyTHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYXKIEHUS B COOTBETCTBUU C YCJIOBUSIMU U
IeJIsIMH  OOIIEHUsI, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaxX, /aBaTh MOSICHEHUS IO XOAYy PEIICHUS 3a7auH,
KOMMEHTHPOBATh MOJTYUYCHHBIN PE3yJIbTaT;

B X0JI€ 00CYXJCHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYk IaeMON TEMBI,
npoOJsieMbl, pelIaeMoil 3aJayu, BBICKA3bIBaTh UJEH, HAIleJICHHbIE Ha TOUCK
pElLIEHHUs], COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJICTBO TMO3UIIMKA, B KOPPEKTHOU (hopme
bopMyIHpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPECTABIATh PE3YIbTAThl PELICHUs 3aJa4M, IKCIIEPUMEHTA, UCCIICI0BAHUS,
MPOEKTa, CaMOCTOSATEIBbHO BBIOMpPATh (opMaT BBICTYIUICHHS ¢ y4ETOM 3ajad
MPE3EHTAIUA U OCOOEHHOCTEHN ayTUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eHCTBUS



Camoopranu3anus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHUS C
Y4ETOM MUMEIOIIHNXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN ¢ yUETOM HOBOUW MH(POPMAIIUH.

CaMOKOHTPO.JIb, SMOLUMOHAJIbHBIN HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMHU  IIO3HABATEIBbHOW  peQueKCHMM  KaK  OCO3HaHMS
COBEpIIIaEMbIX JCHCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0amMu CaMOINpPOBEPKH, CAMOKOHTPOJI MpoIlecca W pe3yibTaTa perieHus
MaTeMaTHYECKOU 3a/1auH;

MPEABUJIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PELICHUM 3aJ1auH,
BHOCHUTh KOPPEKTHUBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSCHITh TPUUHHBI
JIOCTHUKEHUSI UJIU HEJIOCTUKEHUS PE3YJIbTATOB JIESITEIbHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTh:

MMOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUIYaTbHOMN
paboThl MpU pelIeHUH Y4YeOHBIX 3aJay, MNpPUHUMATh [eJib COBMECTHOM
JEATEeIIbHOCTH, TUIAHUPOBATh OPTraHU3alUI0 COBMECTHOW palOoThl, paclpenesiarTh
BUJIBI pabOT, J0roBapuMBaThCA, OOCYXKJATh IIPOIECC M Pe3yabTaT padoTHI,
0000111aTs MHEHUSI HECKOJILKUX JIFOIEH;

y4aCTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCyxkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMbl» M HHBIC), BBINOJHATHL CBOI 4YacTh pabOThl U
KOOPAMHUPOBATH CBOM JEHUCTBUSL C JPYTMMHU YJICHAMHU KOMAaH]Ibl, OLICHUBATH
Ka4eCTBO CBOETO BKJaJa B OOIIUI MPOAYKT MO KPUTEPHUSAM, C(POPMYITHPOBAHHBIM
y4aCTHUKAaMHU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce oOydaronuics MOMYYUT CIEAYIOIINE
MpeAMETHbIC PEe3YyIbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMMbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTHYECKOTrO aHaln3ax»:

Yucaa v BBIYUCTCHUSA:

CBOOO/JIHO OIEpPUPOBATH MOHATHUAMH: paAlMOHAIBLHOE YHCIO0, OECKOHEUYHas
nepuoAudeckas JApoOb, TPOIEHTHI, MPPALUOHAIBHOE YHCIO, MHOXECTBA
palMOHANIBHBIX U AECHCTBUTEIBHBIX YHUCEIT, MOAYJIb JTEUCTBUTEIBLHOTO YHCIIA;

OPUMEHSATH JpoOM ¥ TIPOIEHTHI Uil PEIICHUS TMPUKIATHBIX 3a7a4 M3
Pa3IMYHBIX OTPACJIEH 3HAHUM U PEATIbHOU KU3HU;

MIPUMEHSTH NMPUOIMIKEHHBIC BEIYUCIICHUS, IPaBUiIa OKPYIJICHUS, IPUKUIKY U
OLICHKY pE3yJIbTaTa BEIYMCICHUM;



CBOOOJTHO ONEPUPOBATH MOHSATHUEM: CTENEHb C IEJIbIM I[OKa3aTeleM,
UCITOJIb30BATh MOAXOAIIYI0 (hOpMY 3alUCH TEUCTBUTEIBHBIX YUCEN JIs pEelICHUs
MPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATYpPaTbHOU
CTEIECHU;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM: CTETICHb C PAIlMOHAIBHBIM [TOKA3aTEIIEM;

CBOOOJHO OIEPUPOBATH MMOHATUAMH: JIOrapuPM YHCA, AECITHUYHBIE WU
HaTypaJbHbIE JIOTAPU(PMBI;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YHUCJIOBOI'O apryMEHTa;

ONEPUPOBATh MOHATUAMM: APKCHUHYC, APKKOCHHYC M apKTaHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHNsI 1 HEPpABEHCTBA:

CBOOOJHO OIEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPaBHEHHUS U yPABHEHUSA-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHSATh pa3jMYHble METOJbl pPEIICHHUS pPAlMOHANbHBIX U JApPOOHO-
palMOHAIBHBIX YPABHEHWM, IPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH TMOHATUSIMHU: MHOTOWIEH OT OJHOW IEPEMEHHOMH,
MHOTOYJIEH ¢ MLeJbIMH KO3 (dUIMEeHTaMH, KOPHHM MHOrOYJI€Ha, HPUMEHATH
JIEJICHUE MHOTI'OYIEHAa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLeHus 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHATUSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpUId, ONPEAECIUTENb MATPUIBI 2 X 2 WU €ro TIeOMETPUYECKHUH CMBICIH,
WCIIOJIB30BaTh CBOMCTBA ONPENEIUTENS] 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHHS,
IPUMEHATh ONPENEIUTENN [UIl PELIEHHUs CHUCTEMbl JIMHEWHBIX YPaBHEHH,
MOJIEJIUPOBATh PEANbHBIE CUTYallUH C TOMOILBIO CUCTEMbI JIMHEHHBIX YPAaBHEHH,
UCCJE0BATh IOCTPOCHHBIE MOJIETM C MOMOIIBI0 MaTPHI] U ONPEACTUTENEH,
MHTEPIPETUPOBATH NOJIYYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUN C KOPHSAMHU i TpeoOpa3zoBaHUs
BBIPAKECHU;

BBITIOJIHATH MPE0OPa30BaHUs YUCIOBBIX BRIPAXKEHUHN, COIEPKAIIMX CTEIEHU C
palMOHANIbHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBA JorapupMoB TSt npeoOpazoBaHUs
Jorapu(pMUUECKUX BBIPAKECHUH;

CBOOOJHO OMEPHUPOBATH MOHATHSIMU: HppALMOHAIbHBIC, MOKAa3aTelIbHbIE U
JorapuMHUUECKHe YPAaBHEHHUSI, HAXOJAUTh UX PEIICHUS C TTIOMOIIBIO PABHOCUIIbHBIX
NEePEXOI0B WIIK OCYILECTBIISAA MPOBEPKY KOPHEH;



MPUMEHATh OCHOBHBIE TPUTOHOMETpHUUECKUE (POpMYIIbI JTsl TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJTHO OMEpPUPOBATH TMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HeoOXoauMmble  (OPMyNbl Il PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPHUECKUX YPaBHEHUII;

MOJICIUPOBATh peajbHble CUTyalldd Ha fA3bIKE aJireOpbl, COCTaBIAThH
BBIPDAKEHMS, ypaBHEHHS, HEpPAaBEHCTBAa IO YCJIOBHMIO 3aJadd, MCCIEI0BaTh
MOCTPOCHHBIE MOJIENIY C HCIIOIh30BAaHUEM arlrapaTa ajareopol.

DOyHkuuu U rpapuku:

cBOOO/IHO OMEpPUPOBATH MOHIATUSIMHU: (PYHKIIHUS, CIIOCOOBI 3aAaHUs (PYHKIIHH,
B3aMMHO OOpaTHbie (QYHKIMH, KOMIIO3UIMSA (YHKIUNA, Tpaduk QyHKINH,
BBITIOJIHSITH 3JIEMEHTapHbIE MpeoOpa3oBanusi rpaduKoB PyHKIUA;

CcBOOOJHO OINEPUPOBATH MOHATUAMH: OOJIACTH OMPEACICHUS M MHOMXKECTBO
3HaYeHUHN QPYHKINH, HYTU YHKIIH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/ZIHO ONEpUPOBaTh MOHATHAMHU: UYETHbIE M HEYETHBIE (PYHKIIHH,
nepuoinyeckre PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUHU, MAaKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJiblllee W HaWMEHbIlee 3HaYeHUE (YHKIMU Ha
IPOMEKYTKE;

cBOOO/HO ONEPUPOBATH MOHATUAMMU: CTEMEHHAs (YHKIUS C HATYPaJbHBIM U
[EeJIbIM TIOKa3zaresieM, rpaduk CTENeHHOW (YHKIMH C HATypalbHBIM M IIEJIBIM
nokasaresieM, rpaguk KOpHS N-0il CTeNeHW Kak (PYHKIMH OOpaTHON CTENEeHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TOHATUAMM: JIMHEHHAs, KBaJpaTU4HAs M JIpOOHO-JTMHEHHAs
(GYHKIIUH, BBITIOTHATH JIEMEHTApHOE MCCIIeI0BAHUE U TIOCTPOSHUE UX TPAPUKOB;

cBOOOJIHO ONEpUpOBaTh MOHATHAMM: IOKa3aTelbHas M Jorapudmuueckas
byHKIIMM, UX CBOMCTBA M TpaduKH, MCIOJIb30BaTh WX TpadUKu IS peuieHUs
YpaBHEHUH;

CcBOOOJHO OMEpUPOBATHh TOHATHUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
OIpe/ieNIeHue TPUTOHOMETPUUECKUX (YHKIUI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh rpauku (YHKUMH JUIsi  HMCCIEJOBAHMSI TMPOIECCOB MU
3aBHCHUMOCTEH NpH pelIeHUH 3aJad U3 JPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpAXKaTh (DOPMyIaMH 3aBUCUMOCTH MEX]Ty BEIMIMHAMH;

Hauaja MaTeMaTH4eCKOro aHajn3a:

cBOOOZIHO ONEpUPOBATh MOHATHUAMM: apumeTHyeckas M TeoMeTpuyecKas
mporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi T€OMETPHIECKasi IPOTPeCCHsi, TUHEHHBIN 1
AKCMOHEHIIMATBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh TPEICTABICHNE
0 KOHCTaHTE;

UCTIONb30BaTh MPOTPECCUU JIA PEIICHUS PEANbHBIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJIHO ONEPUPOBATH MOHATUSIMU: TIOCTIEA0BATEIIBHOCTD, CITIOCOOBI 3a/ITaHUS
MOCJIEA0BATEIbHOCTEW, MOHOTOHHBIE W OTPAaHUYEHHBIE IIOCIIEIOBATEIBHOCTH,
MMOHMMATh OCHOBBI 3apOXKJCHHMS MAaTeMaTUYECKOrO aHaji3a Kak aHajau3a
OECKOHEYHO MAaJIbIX;

CBOOOJHO OIEPUPOBATh TOHATHIMHU: HENPEPbIBHbIE (YHKIUUA, TOYKHU
paspbiBa rpaduka QyHKIMHM, aCHMOTOTHI rpaduka QyHKIIUH;

CBOOOJIHO OIepupoBaTh MOHATHEM: (YHKIMS, HENpepbiBHAs Ha OTPE3KE,
MPUMEHSATH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUN JUISl pEIICHUS 3a/1a4;

CBOOOJHO OIEpUPOBATh MOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIE
byHKIMH, KacaTenbHas K TpapuKy QyHKIHH;

BBIYUCIISITh ITPOU3BOJIHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U KOMIO3ULINHU
NBYX (DYHKITUH, 3HaTh TPOU3BOAHBIC AIEMEHTAPHBIX (PYHKIIUIH;

UCIIOJIb30BaTh T'€OMETPUYECKUN M (DU3NYECKUU CMBICI MPOU3BOJHOM s
pemeHns 3aaad.

MHoskecTBa H JIOTHKA:

CBOOOJHO  OINEpUPOBAaTh  TOHATHUSAMHU:  MHOXECTBO, OIEpaldyd  HaJ
MHOXECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar sl OUCAHUSI PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PEILIEHUH 33]1a4 U3 APYTHX YyY€OHBIX MPEIMETOB;

CBOOO/JIHO OIEpPUPOBATh MOHATUSMU: OIpEAEIEHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBUE, CBOICTBO MAaTEMAaTUYECKOr0 OOBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJiacce oOydaromuics MOMYYUT CIEAYIOIINE
IPEeAMETHBIE PE3YNIbTAThl O OTACIbHBIM T€MaM paboueld mporpammbl y4eOHOIrO
Kypca «AnreOpa u Hayalla MaTeMaTHYECKOrO aHalu3ax»:

Yuciia ¥ BIYHCICHHUA:

CBOOOJHO OMNEpHUpPOBATh MOHATUSIMHU: HATypaJbHOE M LEJI0€ YHCIIO,
MHOKECTBA HATypaJbHBIX M LEJBIX YUCEJ, MCIIOJIb30BaTh MPHU3HAKU JIEIMMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4MCeN ISl pEeIICHUs 3a/1ad, IPUMEHATh
anroput™m EBkinaa;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOJIYJI0, 3aliChIBATh
HaTypaJbHBIE YKCIIA B PA3JIUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEpUPOBATH MOHATUAMM: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUICKCHBIE YHCIia B airedpanmdeckon u
TPUTOHOMETPUUECKOU (OpME, BHITIONHATH apu(PMETHICCKUE OTNEpaIlii ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEPAaBEHCTBA:



CBOOOJHO ONEPUPOBATh MOHATHSMH: HPPALMOHAIIBHBIE, [MOKA3aTEIbHbIE U
jgorapu(pMUUEcCKUe HEPABEHCTBA, HAXOAUTh HUX PELIEHUS C I[OMOILBIO
PAaBHOCUJIBHBIX IIEPEXOIOB;

OCYUIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPUUECKOrO
YpaBHEHUS;

CBOOO/IHO OIEPUPOBATh IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoauMmble  (OpMyJbl  JUJIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPABHEHUU U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAIbHBIX, UPPALMOHAJIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUIN U HEPABEHCTB;

pemarb palHOHAIIbHBIE, MppaluroOHaJIbHEIE, ITOKA3aTEIIbHBIE,
gorapupMUUECKHEe U TPUTOHOMETPUYECKHME YpPAaBHEHHMSI M  HEpPaBEHCTBA,
coJiep Kalle MOy U IapaMeTphl;

IPUMEHATH IpauyecKue METObI JUIsl PEeIlICHUs] YPaBHEHUI U HEPAaBEHCTB, a
TaKXKe 3a/1a4 C IapaMeTPaMH;

MOJICJIMPOBATh peajbHblE CHUTyalldd Ha A3bIKE aireOpbl, COCTaBIAThH
BBIPDAKEHUsI, YPABHEHMWs, HEPABEHCTBA M MX CHUCTEMBI IIO YCIIOBHUIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C MHCIOJb30BAaHUEM ammnapara ajireopsl,
MHTEPIPETUPOBATH NOJIYYCHHBIA PE3YJIbTAT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKUd KOMMIO3UUMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHMS M CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIUH;

CTPOUTh TI'E€OMETPUYECKHE 00pa3bl YypaBHEHHMH M  HEpaBEeHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: TpaUKH TPUTOHOMETPUUYECKHUX
byHKIUi;

OPUMEHATh (QYHKUUM JUISI MOJEIMPOBAHHUS W MCCIEAOBAaHUS pealbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4€CKOI0 aHAJIN3A:

UCIOJI30BATh MPOU3BOJIHYIO JIJIsl KCClIeIOBaHUS (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HauOOJIbIlIee U HAaUMEHbIIIee 3HAaUeHUs (PYHKIIMN HENPEPHIBHON HA
OTpE3Ke;

WCIIOJIB30BaTh MNPOU3BOJHYIO JUISI HAXOXKICHUS HAWJIY4IIEro PEIICHUS B
NPUKIAJHBIX, B TOM YHUCJE COUHUAIBHO-DKOHOMMYECKHX, 3ajadax, I
OTpENEIeHUs] CKOPOCTH U YCKOpPEHHUsl Ipoliecca, 3aJaHHOro (GopMysnol WIu
rpadukom;



CBOOOJIHO OMNEPHUPOBATH TMOHATHSAMU: TE€PBOOOpa3Hasi, ONpeaeIEHHBIM
WHTErpall, HaXOAUTh IEPBOOOpPA3HBIC 3JIEMEHTAPHBIX (PYHKIUA W BBIYUCIATH
uHTerpai no gpopmyie Herotona-JIeitoHua;

HAXOJIUTh TIJIOMIA U TUIOCKHUX (PUTYp U 0OBEMBI TEJI C TTOMOIIBIO HHTETPAA;

MMETh NPEACTABICHUE O MATEMATHYECKOM MOJCIUPOBAHUM HA IPUMEPE
cocTaByieHUs TUpPepeHIInaNIbHbIX YPaBHEHUI;

pelmarh NpUKIAIHbIE 33aJa4d, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U
(bu3MYECKOTO XapakTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaTN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (mudposbie)
n/n NPOrpaMMblI Bcero Kontpoapupie  Ipakruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
MHOK€eCTBO AEHCTBUTENBHBIX YHCEIL.
1 MHorowiensl. PanmonansHble ypaBHEHUS U 4 |
HepaBeHcTBa. CUCTEMBl IMHENHBIX
ypaBHEHUU
) Oynknuu v rpaduku. CreneHHas GyHKIU C 12 |
LEJIBIM [T0Ka3aTeIeM
3 Apudmernieckuil KOpeHb N-Oi CTENCHH. 15 1
HppaunoHaiibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 |
yYpaBHEHUS
5 Jlorapudpmuueckast GyHKIIHS. 18 |
Jlorapudmuueckre ypaBHEHUS
6 Tpuronomerprudeckue BeIpaXXeHUs U ” |
YpaBHEHHUS
ITocnenoBaTenbHOCTH U IIPOrPECCUH 10 1
HenpepwiBabie hynkmuu. [Ipoussognas 20 1
9 [ToBTOpenue, 0000IIEHNE, CHCTEMATU3AIUS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (uudposbie)
n/n MporpaMmbl Bcero Kontpoapipie  Ipakruyeckue o0pa3oBare/ibHbIE
padoThI padoThI pecypebi
| UccnenoBanue GyHKIMA ¢ TOMOIIBIO 2 |
MIPOU3BOTHOM
2 IlepBooOpasHas 1 UHTETpaj 12 1
3 I'paduku TpuroHOMETPUIECKUX (PYHKITUHN. 14 1
Tpuronomerpuueckrue HepaBeHCTBA
4 WppauunonanbHble, oKazaTeabHbIe U 24 |
jJorapuMuuecKre HepaBeHCTBa
5 KommiekcHbie uncina 10 1
6 HarypanbHble U 1ienbie yncna 10 1
CucTeMbl pallMOHATBHBIX, HPPAITMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUI
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne aTa udposBbie
n/n Tema ypoka Bcero Kontponbubie  Ipaxirieckite fI[C&y‘IEHI/Iﬂ :)Iﬁltrbal;onaTe.ﬂbﬂme
padoThI padoThI pecypesr
| MHOXeCTBO, OTiepauy HajJ MHOKECTBAaMHU |
U UX CBOMCTBa
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO |
amnmnapara JJisl pelieHus 3aau
Pammonansasie yncina. OOBIKHOBEHHBIE U
4 JeCATUYHBIC IPpOOH, TTPOIICHTHI, 1
OCCKOHEUYHBIC TIEPHOANUECKHIE TPOOH
Pammonansasie yrcina. OOBIKHOBEHHBIE U
5 JeCATUYHBIE TPOOH, TTPOIICHTHI, 1
OECKOHEYHBIE MTEPUOTMUECKHUE TPOOH
6 [Ipumenenne qpoOeit u MPOLEHTOB IS |
peuIeHus MPUKIAIHBIX 3a/1a4
7 [Ipumenenue apoOeit U TPOLIEHTOB TS |
peuIeHus MPUKIAIHBIX 3a/1a4
g JleicTBuTENbHBIE YKCIa. PaimonanbHbIC U |
HMppanyoHaJbHbIC YHCIa
9 Apudmerndeckue onepaum ¢ |
JIECTBUTEIIFHEIMH YU CIIAMU
10 Mopnynb AeMCTBUTEIBHOTO YHUCIIA U €r0 |

CBOWCTBA




11

12

13

[IpubnuxEHHBIC BEIYUCICHHUS, TIPaBUIIA
OKpYIJICHHS, IPUKUAKA U OLICHKA
pe3yJibTaTa BBIYMCICHUN

OCHOBHBIE METO/IbI PELLICHHUS LIEJIbIX U
JIpOOHO-PALIMOHANIBHBIX YpaBHEHUHN U

HEPaBEHCTB

OCHOBHBIE METOJIbI PEIICHUS IEJIBIX U

JIpOOHO-PaLIMOHANIBHBIX YpaBHEHUHN U
HEpaBEHCTB

14

OcHOBHbBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHANIBHBIX YpaBHEHUHN U
HEPABEHCTB

15

MHOro4wieHsl OT OJHOW MEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOWICH C
octatkom. Teopema besy

16

MHorousneHsl ¢ neasMu KodhGuirmeHTamu.
Teopema Buera

17

Pemienue cuctem JIMHEHHBIX YpaBHEHUM

18

Pewienne cucreM JIMHENHBIX YpaBHEHUN

19

Marpuia cucTeMbl JINHEWHBIX YPaBHEHU.
Ornpenenurenb MaTpullbl 2X2, €ro
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHHUE €T0 3HAYCHMS

20

21

Onpenenuresb MaTPUIIbI 2X2, €T0
T€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUHCJIEHUE €70 3HAUCHUS

[IpumeHeHue onpeaenuTeNns s PEIICHUS
CHUCTEMBI JINHEWHBIX YpPaBHEHUN




22

23

Pemenue npuknaaHeix 3a1a4 ¢ HOMOILIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUN
Pemenue npuknaaseix 3a1a4 ¢ HOMOILBIO
CHUCTEMBI JINHENHBIX YPaBHEHUM

24

OHTpOJIbHAs paboTa: "PanoHanbHbIe
K 0 "P

ypaBHEHUA U HepaBeHCTBA. CrcTeMBI
JUHENHBIX YpaBHEHHH"

25

OyHKIHUA, CTIOCOOBI 3aaHus (PYHKITHH.
B3anmuo oOpaTtabie GpyHkimu. Kommosummst

byHKIMMA

26

I'paduk pyHkuu. DneMeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKIUN

27

OOacTp onpeeneHns 1 MHOXKECTBO
3HayeHudd pynkuuu. Hynu ¢pynkuun.
[IpomexxyTKH 3HAaK MTOCTOSTHCTBA

28

YérHble 1 HEYETHBIE (PYHKITUH.
[Tepuonnueckue ¢pynkiuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MakcuMyMbl ¥ MUHUMYMBI (DYHKITHH.
HawuOonpIiee 1 HaMMeHbIIIee 3HAYCHUE
GYHKIIMM HAa IPOMEKYTKE

30

JluneiiHasi, KBaJpaTU4Has U IPOOHO-
JAUHEeNHas PyHKIUH

31

32

DeMeHTapHOe MCCIIeI0BAaHUE U
MOCTpOCHHE TPAPUKOB STHX (PYHKIUH

DneMeHTapHOe UCCIeI0BaHUE U
MocTpoeHue rpaduKoB ITUX QYHKIUH

33

Crenens ¢ LICIBIM IT0Ka3aTeaeM. buHom




Hrrotona

Crenens ¢ IICIBIM IT0Ka3aTeaeM. buHom

34 Hsrorona
CreneHHast QyHKIMS C HATypalIbHBIM U

35 LeJIbIM ToKa3aTeneM. E€ cBoiicTBa u
rpadux

36 KonTtponpHnas pabdota: "Crenennas
¢yuknus. E€ cBoiicta u rpaduk”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTndeckuii KOpeHb HATypaIbHOMN
CTEIIEHHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJIeprKalX CTENEHU U KOPHU

40 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJIeprKaliX CTENEHU U KOPHU

41 [TpeoOpazoBaHus YMCIOBBIX BBIPAXKEHUH,
COZIepXKalIUX CTETIEHU U KOPHU
Wppaunonansheie ypaBHeHUs. OCHOBHbBIE

42 METO/bI PEIICHNS UPPALMOHAIbHBIX
ypaBHEHUU
Wppaunonansheie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PELIEHUS UPPALMOHAIBHBIX
ypaBHEHUU
HppauronaneHbeie ypaBHeHUs. OCHOBHBIE

44 METObI PEIICHHS UPPALMOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUN




UppalMOHAIBHBIX YPaBHEHHH

PaBHOCWIIBHBIE ITEPEXO/IBI B PEIIEHUN

46 MPPALMOHAIIbHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLIEHUU
UppaLMOHATIbHBIX YpaBHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU
UPPALMOHATIBHBIX YPABHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0if CTETICHU

49 Kak (pyHKIIMU 0OpaTHOM CTETIEHH C
HaTypaJIbHbIM NIOKa3aTesieM
CgoiicTBa 1 rpaduK KOPHS N-0if CTETICHU

50 KaK (yHKIIMA OOpaTHOU CTEINEHH C
HaTYpaJIbHBIM IOKa3aTesieM
KonTtponsHas padota: "CpoiicTBa u rpaduk

51 KOpHs n-0M creneHu. MppanmoHaibHbie
ypaBHEeHUs"

59 CreneHsp ¢ palliOHAJIBHBIM [T0KA3aTEIEM U
€€ CBOMCTBA

53 CrerneHsp ¢ pallMOHALHBIM [TOKa3aTeIeM U
€€ CBOICTBA

54 CrerneHsb ¢ pallMOHAILHBIM [TOKa3aTeIeM U
€€ CBOIICTBa

55 [Toxa3zaTenpHast QpyHKIHS, €€ CBOMCTBA U
rpaduk

56 Hcnons3oBanue rpaduka GyHKIUU A5
pelleHus: ypaBHeHU!

57 Hcnons3oBanue rpaduka GyHKIUU A5

pelleHus: ypaBHeHUH




IIokazarenpHbIC YpaBHCHUA. OcHOBHBIC

58 METO/IbI PEIICHHSI TTOKa3aTeIbHBIX 1
YpaBHEHUH
[TokaszarensHbie ypaBHeHUs. OCHOBHbBIE

59 METO/Ibl PEIIEHNUS 10Ka3aTENbHbIX 1
YPaBHEHUHU
[TokazaTenpHbie ypaBHeHUsA. OCHOBHBIE

y

60 METO/Ibl PEIIECHNUS IOKa3aTENbHbIX 1
ypaBHEHUU
Kontponbnas padota: "[loka3arenpHas

61 knus. IToka3zatenpHBIe ypaBHEHUS " !

y

62 Jlorapugm yucna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTBa jorapudma 1

64 Jlorapudwm yucna. CBoiicTBa norapudma 1

65 €CATUYHBIE U HATypaJibHbIE JTOTapu(MBbl 1

y

66 JlecaTnuHbIC U HATYpaAIbHBIC JTOTAPUPMBI 1

67 [IpeobpazoBanue BEIpaKEHHIA, COAEPKALIIX !
JorapupmMbl

63 [IpeoOpazoBaHue BBIpAXEHUH, COMEPKAIITIX |
norapudmpl

69 [IpeobpazoBanue BEIpaKEHHIA, COASPKALIIX !
norapudmMpl

70 Jlorapugmmueckas QyHKIus, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmuueckas pyHkus, e€ cBOWCTBA U |
rpaduk

7 Ucnonb3oBanue rpaduka GyHKINAN IS |

peleHus: ypaBHEHUN




Hcnonb3oBanue rpaduka GyHKIMU 115

73 peneHust ypaBHEHUN
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

74 METO/IbI peIIeHUs JIorapu(PMUIECKUX
YPaBHEHUHU
Jlorapudmuueckue ypaBHeHUus. OCHOBHbIE

75 METO/Ibl PeIIeHNUs JorapuPMUIECKUX
YPaBHEHUHU
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
JOrapu(pMHUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
JOrapupMHUUECKUX YpaBHEHUN

79 Kontponbnas pabdota: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHEHUS"

20 CuHyC, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCJIOBOT'O apryMeHTa

21 CuHyC, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCJIOBOT'O apryMeHTa

2 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKcUHYC, apKKOCUHYC U apKTaHT€HC
YHCIJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIpe/IeNIEHNE TPUTOHOMETPUUECKUX

(GYHKIMI 9UCIOBOTO apryMeHTa




TpuronomeTpuueckas OKpyKHOCTb,

85 oTpeieTICHUE TPUTOHOMETPUUECKIX 1
(GYHKIIHMI 4KMCIOBOIO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETpUUECKUE (HOPMYJIbI 1

87 OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYJIIBI 1

88 OCHOBHbBIE TPUTOHOMETpUUECKUE (HOPMYJIbI 1

89 OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYJIIBI 1

90 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX !
BBIPAKCHUIN

91 [TpeoOpa3oBaHue TPUrOHOMETPHUUECKUX !
BBIPAKCHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAKECHUHN

93 [IpeobpazoBaHue TPUTOHOMETPHUUECKUX !
BBIPAKEHUI

94 Peniennre TpUroHOMETPUUYECKUX YpaBHEHUN 1

95 Penienne TpUroHOMETPUUYECKUX YpaBHEHUN 1

96 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUI 1

97 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUI 1

99 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

100 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUI 1
KonrtponbHas padora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHUS "

102 ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS |

ocienoBarelbHOCTER. MeTox




MaTeMaTH4eCKOM HHAYKIUN

MoHOTOHHEBIE H OrpaHU4YCHHBIC

103 nocienoBarenbHocTu. Meropus ananusa
0ECKOHEUHO MaJIbIX

104 Apudmernueckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroliasi reoMeTpuuecKast
nporpeccust

107 Cymma 6eckoHeuHO yObIBaroIeit
reOMEeTPUUYECKOM MPOrpeccuu

108 JIMHENHBIN ¥ YKCIIOHEHUUAIIBHBIA POCT.
Hucno e. DopMyiia CI0KHBIX IIPOLEHTOB

109 JIMHEeHBIN U SKCIOHEHIUAIIBHBIA POCT.
Uucno e. DopMyna CI0KHBIX MPOLEHTOB

110 Hcnonp30Banue nporpeccuu s peleHus
peasibHBIX 3a]1a4 MPUKIIAJHOTO XapaKTepa

11 KonTtponbHas pabora:
"ITocnenoBaTenbHOCTH U porpeccuu”

112 HemnpepsiBHBIC DYHKIIMN U UX CBOMCTBA

113 Touka pa3pbIBa. ACUMITOTHI TpaduKOB
byHKIUH

114 CgoiicTBa GyHKIIUIA HETPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIUI HENPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 UHTEpPBAJIOB JUIsl pEIICHUS

HEPABEHCTB




Merton HUHTCPBAJIOB JIA PCIICHUSA

117
HEPABEHCTB
118 Mertoa UHTEpBaJIOB I pELLICHUS
HEPaBEHCTB
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIMM 1715 peteHust 3a1a4
120 [IpuMeHeHne cBOMCTB HEMPEPHIBHBIX
GYHKIMM 1715 petieHust 3a1a4
epBasi U BTOpasi NPOU3BOIHbIE (DYHKLIUU
121 II y
122 Onpenenenne, reOMeTPUIECKUN CMBICIT
MIPOU3BOAHOMN
123 Onpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOAHOMN
124 YpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIUU
125 YpaBHeHHE KacaTeNbHOU K TpaduKy
byHKIHHA
OM3BOJIHBIE SJIEMEHTAPHBIX (PYHKITUI
126 II y
W3BOJIHBIE DJIEMEHTAPHBIX KLU
127 [Ipou3BoHBIE dIEMEHTA
128 [Ipou3BoHas CyMMBI, POU3BEACHMUS,
YaCTHOTO ¥ KOMITO3HUIINU (DYHKITUI
129 [Ipou3BoHasE CyMMBI, TIPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3HIINU (HYHKITUI
130 [Ipou3BogHasi CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3UIIUU (QYHKITUI
131 Kontponsnast padora: "[IponszBoanas”
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT




3HaHuil: "YpaBHeHus"
133 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3 AT |
3HaHui: "OyHkun"
134 Hrorosast KOHTpoJIbHAs paboTa 1 1
135 Hrorosas kKoHTposbHAsA paboTa 1 1
136 HOBTOPGHI/IG, 0000111eHNE, CHCTEMAaTH3 Al |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[Ipumenenne npou3BOIHON K
uccaea0BaHuio PyHKIMN Ha
MOHOTOHHOCTB M 3KCTPEMYMbI

IIpuMeHeHne IPOU3BOIHOM K
UCClIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeIOBaHUIO (YHKIIHI Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

[IpumeneHnne npou3BOTHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHnne npou3BOIHON K
uccaea0BaHuio PyHKITUN Ha
MOHOTOHHOCTH M 3KCTPEMYMBbI

Haxoxnenne HanOoIpIIero u

HAaMMCHBIICTO 3HAYCHU A HereprBHOﬁ

(GyHKIIUU Ha OTpe3Ke

Haxoxnenne HanOoIbIIero u




HaUMEHBIIETO 3HaYCHUs] HEeNPEPbIBHON
(GyHKIIUU Ha OTpe3Ke

HaxoxxaeHue HauOobIIero u
HaMMEHBIIETO 3HAaYECHUsI HETIPEPhIBHOMN
(GyHKIMU Ha OTpe3Ke

10

Haxoxxnenne HanOOJIBIIETrO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPBIBHON
(GyHKLIMU Ha OTpe3Ke

11

Haxoxnenne HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(yHKIIMHM Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(yHKIIMHM Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM IS
HAXO0XJIEHUS HAUJIYUIIEro peuieHus B
MPUKJIAIHBIX 3a7a4ax

14

[IpumeneHnne npou3BOIHOM JJIs
HaXO0XICHUA HaI/IJIYLIH_IeI‘O pGIJ_IeHI/ISI B
HpI/IKJIa,IIHBIX 3aga4dax

15

16

[IpumeneHnne npou3BOIHOM JJIst
ompe/ielIeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (GOPMYJION UK
rpaduKom

[IpumeneHnne npou3BOIHON JJIst
OTIpe/IeNIEHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHoro GopMyIIoi uimu
rpagukoM




17 Kommnosurus ¢yHKImit

18 Komnoszunus ¢pyHkumit

19 Komnosunus GyHKImii

20 I'eomeTprueckue oOpa3bl ypaBHEHHH Ha
KOOpPJAMHATHOMU TNIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHHM Ha
KOOPJMHATHOM MIOCKOCTH

” Konrponsnas padora: "Mccnenoanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"

3 [TepBooOpasHas, OCHOBHOE CBOMCTBO
NEepPBOOOPA3HBIX

4 [TepBooOpasHbie AeMEHTApHBIX G YHKIIAN.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

)5 ITepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuia HaX0XKECHHS IEPBOOOPA3HBIX

26 Hurterpan. ['eomeTpudyeckuii CMbICTT
UHTETpana

7 Brruncnenue onpeneiaéHHOro nHTerpaia
o ¢popmyne Herorona-Jleitoaua

73 Brruucnenue onpenenéHHoro HHTerpaia
no opmyine Hetorona-JleiGHuma

29 [IpuMmeHeHne nHTerpana i HaXOXKACHUS
TUIOMIAIeH TUTOCKHUX (PUTYP

30 [IpuMmeHeHne nHTerpana i HaX0XKACHUS
00BEMOB r€OMETPUUECKHX TEI

31 [Tpumeps! pemennii qudepeHraITbLHbIX

YpaBHEHUI




[Tpumeps! pemenunit udepeHaIbHbIX

32 .
ypaBHEHHI
MaremaTHuecKoe MOJICIIUPOBAHUE

33 peanbHBIX MIPOLIECCOB € TOMOILBIO
muddepeHnranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerprudeckue GyHKIHH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U TpaduKu

18 Tpuronomerpudeckue QyHKIHH, UX
CBOMCTBA U TpaduKu

39 Tpuronomerpudeckue QyHKIHH, UX
CBOWCTBA U TpapuKu
OT60p KOpHEHN TPUTOHOMETPUUSCKHUX

40 YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUIECKHIX

42 YPAaBHEHUH C ITOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKIX

YPAaBHEHUH € ITOMOILBIO




TPUT OHOMCTpH‘lCCKOﬁ OKPY’KHOCTH

Pemrenne TpuroHoMeTpu4eCKuX

44
HEPaBEHCTB

45 Pemenue TpuroHOMeTpUUECKUX
HEPaBEHCTB

46 Peuienne TpuroHoMeTpru4ECKux
HEPaBEHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUIECKUX (QYHKITUHN.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcCHOBHBIE METOBI PELICHUS
norapuMIUYECKUX HEPABEHCTB

54 OcCHOBHBIE METOIbI PELLICHUS
nmorapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapuMIUYECKUX HEPABEHCTB

56 OcCHOBHBIE METOBI PEIICHUS

norapuMIUYECKUX HEPABEHCTB




OcHoBHbBIC MCTOIbI pCHICHUSA

37 UppaIMOHATFHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IBI PEILICHUS
UppaIMOHALHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaIMOHALHBIX HEPABEHCTB
61 I'paduueckue METOIbI PELICHUS
UppalMoOHAIbHBIX YPaBHEHHH
& I'papuueckue MeTob! peLIeHus
UppalvOHAIbHBIX YPaBHEHUH
63 I'paduueckue METObI PELICHUS
[I0KA3aTEJIbHBIX YPABHEHUM
64 I'paduueckue MeTO bl pELICHUs
MOKa3aTeIbHbIX HEPABEHCTB
65 I'papuueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTObI peLICHUs
JorapupMHUUECKUX HEPABEHCTB
67 I'papuueckue MeTob! peLIeHus
JorapupMHUUECKUX HEPABEHCTB
I'papuueckue MeTob! peLIeHus
68 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
YpaBHEHU
I'padmyeckue MeTOABI perieHUs
69 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX

YpaBHEHU




70

71

72

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHBIX U JIOTaPUPMHUUECKUX
HEPABEHCTB

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUECKUX
HEPABEHCTB

KonTponbhas pabora: "UppaunonaibHele,
NoKa3aTeIbHbIC U JorapupMHUUECKUE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TPUrOHOMETpHUecKas (popMbl 3arucu
KOMIUIEKCHOTO YHUCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TPUTOHOMETpHUECKast (POPMBI 3alucu
KOMIUIEKCHOTO YHUCIIa

75

Apudmernueckre onepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

76

ApudmMeTruecKkue ornepauu ¢
KOMIIJICKCHBIMHA YU CJIaMH

77

N3o0pakeHne KOMIUJICKCHBIX YHCeN Ha
KOOPJIMHATHOM MIIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHCEI Ha
KOOPJMHATHOM MIOCKOCTH

79

80

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YuCiIa

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YnCiIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJId




peteHust PU3MUECKUX U TEOMETPUUCCKIX
3a1a4

Konrponbnas padora: "KomiuiekcHsie

82 |
qyucia

83 HatypanbHble u 1emnsle uncna

84 Harypainbnsle u nensie yucna

85 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
LIEJIBIX YHCEI

26 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEIT

g7 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
nenbix yucen: HOJl u HOK

28 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
nensix yncea: HOJ u HOK

29 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
LEJTBIX YUCEN: OCTATKH 110 MOIYJTIO

90 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOAYIIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJIBIX YKcen: anroput™ EBkinuaa mis
pereHus 3a/1a4 B IENbIX YHCIIax

90 Kontponbnast padoTta: "Teopust menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHUITbHBIE CHICTEMBI U CHCTEMBI-
CJIe/ICTBUS

94 Cucrema 1 COBOKYITHOCTh ypaBHEHUH.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CIICOCTBUA

95 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH palliOHAJIbHBIX YPAaBHEHUM

OCHOBHEBIE MCTOABI pCHICHUA CUCTEM U
96 COBOKYITHOCTEW MPpPaLlMOHATIbHBIX
yYpaBHEHUI

OCHOBHBIE METOJIbI PELICHUS] CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTeIbHbIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu()MUIECKUX
ypaBHEHUU

OCHOBHBIE METOJIbI PELICHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PpMUIECKUX
ypaBHEHUI

[IpuMeHeHne cucTeM K PeIIeHUI0
MaTeMaTHYeCKUX 3ajay U 3aja4 u3

101 pa3IUYHBIX 00JIaCTEeH HAYKU U peabHOU
KHU3HU, HHTEPIPETALUs TOTYyYEHHBIX
pE3yNbTaToOB

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aja4 U 3aja4 u3

102 pa3IMYHBIX 00JIaCTEeH HAYKU U PeabHOU
KU3HU, HHTEPIPETAUs TTOTyYEeHHBIX
pE3yNbTaToOB




HpI/IMeHCHI/Ie HCEPAaBCHCTB K PCIICHUIO
MaTE€MaTHUYCCKUX 3aJ1a4 U 3aJJa4 U3

103 pa3auyYHbIX 00JacTel HayKU U pealbHON
KU3HU, HHTEPIPETalus OTyYEeHHBIX
pe3yNbTaToB
KonrtponbHas padora: "Cucremsl

104 paloHaIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHBIX U JIOTaPUPMHUUECKUX
ypaBHEHU"

105 PaunoHanpHbIE YypaBHEHHUs C IapaMeTpaMu

106 PanyonanbHble HEpaBEHCTBA C
napameTpamu

107 ParmonanpHbIe CUCTEMBI C MTapaMeTpaMu

108 HppauunoHanbHble ypaBHEHUS,
HEPABEHCTBA C IapaMeTpaMHu

109 HppannoHalibHbIE CUCTEMBI C
napameTpamu

110 ITokazarenabHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazaTtenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C apaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napaMeTpamu

114 Tpuronomerpudecknue ypaBHEHHUs C
napameTpamu

115 Tpuronomerpudeckne HepaBeHCTBA C

napaMeTpamu




116 TpuronomeTpruyeckue CUCTEMBI C
napaMeTpamu

[TocTtpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJEIEN peabHbIX
CUTYalHUi C IOMOIIBIO YPAaBHEHUH C
rapaMeTpamu

117

[TocTpoenue u uccinegoBaHue
118 MaTEMaTHYECKUX MOJIEIEH pealIbHbIX
CUTYAaLUi C IOMOLIBIO CUCTEM YPABHEHUN

C mapamMeTpamMu

[TocTpoenue u uccnegoBaHue
119 MaTEMaTHYECKUX MOJIEIEH PEAIbHBIX
CUTYAalUi C IOMOLIBIO CUCTEM YPABHEHUN

C mapamMeTpamMu

Kontposnbnas padota: "3agauu ¢

120 .
napaMeTpamu

121 [ToBTOpeHue, 060061IeHNE,
cucTemMaTu3alnus 3HaHui: "YpaBHeHHs"

122 [ToBTOpeHue, 060061IeHNE,

cUcTeMaTu3auus 3HaHuil: "YpaBHeHus"

[ToBTOpeHME, 0000MIIEHNE,
123 cucTemMaTu3alnus 3HaHui: "YpaBHEHHUS.
Cucrtembl ypaBHEHUI"

124 [ToBTOpEeHME, 0000MIIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencTa"

125 [ToBTOpeHme, 06001IEHNE,
cucteMaTtu3alus 3Hanuii: "HepaBencrna"

126 [ToBTOpEeHME, 0000MIIEHNE,




cucremarusanus 3Hanuil: "HepasencTsa"

[ToBTOpeHue, 06001IIEHNE,

127 cucreMartusanus 3Hanuil: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001IIEHNE,
128 cucremarusauus 3Hanuit: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001IIEHNE,
129 cucrtemaTtusanus 3Hanuil: "IIpousBoanas u 1
€€ mpuMeHeHue"
[ToBTOpeHue, 060061IeHNE,
130 cucTemMarusanus 3HaHuil: "MHTerpai u ero 1
MpUMeHEeHue"
131 [ToBTOpeHue, 060061IeHNE, !
cucreMaTtu3anus 3Hanui: "OyHkuun"
132 [ToBTOpeHME, 0000MIIEHNE, |
cuctemaTusanus 3Hanuil: "OyHkuun"
133 [ToBTOpeHue, 060061IeHNE, !
cucreMartu3anus 3Hanui: "OyHkuun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 Hroroas koHTpobHAs paboTa 1 1
136 [ToBTOpeHwUe, 0606meHPUIe, !
CUCTEeMaTH3aIusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

1

1.1

1.2

IIpoBepsiemble mpeAMeTHDbIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBanusi

Yuca 1 BEIUUCIIEHUSA

OHCpHpOBaTB MOHATHUAMUA: PAOUOHAJIBHOC H HCfICTBHTCJ’IBHOG qucilio,
OOBIKHOBEHHAS U JCCATHYHAsA I[p06b, IIPOLCHTLI

BreimonaaTe apI/I(bMeTI/I‘leCKI/IC orcpanuun C panruOHaJIbHBIMU u
HeﬁCTBHTCHBHBIMH qucjiaMnu

1.3

1.4

1.5

BrImoaHsTh NpuOIMKEHHBIC BEIYUCICHHS, UCTIOIB3Ys IPAaBUIIa OKPYTIICHNUS,
JienaTh IPUKUIKY U OLICHKY pe3yibTaTa BBIYUCICHUN

OnepupoBaTh NMOHATHAMM: CTENEHb C LEJNBIM II0Ka3aTeleM, CTaHAAapTHas
dopma 3anucu JEMCTBUTENBHOIO 4YKCIa, KOPEHb HATYpaJbHOM CTENEHHU;
UCIIOJIb30BaTh MOJAXOASIIYI0 (OpMY 3alUCU JEUCTBUTENbHBIX YHUCEN IS
peleHus MPakTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX

OHepI/IPOBaTL MOHATUAMU: CUHYC, KOCUHYC U TAaHI'CHC ITPOU3BOJIBHOI'O YTJIA;
HCIIOJb30BAaTh 3aIlliuCh IMPOU3BOJIBHOT'O yria qcpes3 O6paTHLIC
TPUTOHOMCTPUICCKUC q)yHKI_II/II/I

YPaBHeHI/IH 1 HEPABCHCTBA

2.1

22

2.3

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO, LIEJIOE,
paluoHaIbHOE, HppalroHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
BeinonuaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPRXKEHUI M peliaTh
TPUTOHOMETPUUECKHUE YPABHEHUS
BoinonusaTe npeoOpa3oBaHUs LENbIX, PAMOHAIBHBIX W MpPPallMOHAIbHBIX

BBID@)KEHUII M pelaTh OCHOBHBIE THIIBI LENbIX, pPALUOHAIBHBIX U
UppalMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB

2.4

2.5

HpI/IMeHSIT b ypaBHeHI/ISI nu HepaBeHCTBa JJIs pemeHI/m MATECMATHUYCCKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3IuvIHbIX 00JacTel HAYKH U peallbHOM KU3HU

MO,Z[CJII/IpOBaTL pCaJIbHBIC CHUTyallUM Ha SA3BIKC aJIT C6pBI, COCTaBJIATH
BBIPAXKXCHUSA, YpaBHCHHs, HCPABCHCTBA 110 YCJIOBHUIO 3aJadd, HUCCICAOBATH
MMOCTPOCHHBIC MOACIIN C UCITOJIB30BAHUEM allriapara anre6pm

@yHKUIUHN U TpaduKu

3.1

OnepupoBaTh NMOHATUSAMU: QYHKIMS, CIOCOOBI 3a1aHus QyHKIUHU, 00IacTh
onpezeNieHuss M MHOXKECTBO 3HaueHW ¢QyHKuMK, rpa@uk QyHKIHUH,




B3aUMHO OOpaTHBIC (PYHKITUN

OnepupoBaTh TOHATHAMH: UYETHOCTH M HEYETHOCTh (YHKIMH, HYITH

32 (GYHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA
33 Hcnonp3oBate rpaduku GpyHKIMHA U1 pelIeHUs ypaBHEHUN
34 Ctpouth ¥ ynTaTh rpadUKu JUHCHHONW (YHKIIUH, KBaJIPATUIHOW (DYHKIIHH,
CTeNeHHON (YHKIMH C LEJIbIM TIoKa3aTesIeM
Ucnonb3oBate rpaduku  QyHKOMA JUIST  HMCCICIOBAaHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TIpU PpEHICHWH 3aJad M3 JPYruX Y4eOHBIX MPEIMETOB U
pealibHOM JKHU3HU, BBIpaXKaTh (OpMyJIaMHU 3aBUCUMOCTH MEXIY BEJIMYUHAMU
4 Hauana maTtemaTu4eckoro aHaausa
41 OnepupoBaTh MOHATUSMHU: [OCIEAOBATEIbLHOCTh, apuMeTHyecKas u
’ reoMeTpuyecKas Mporpeccun
40 OnepupoBaTh MOHATHAMHU: OECKOHEUHO YOBIBAaroOIasi TE€OMETpPHUYECKas
' nporpeccusi, cyMma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON IPOTPECCUH
4.3 3aaBaTh MOCIEA0BATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonb3oBarh CBOWCTBA IMOCHEAOBATEIBHOCTEM MW IPOTrpeccHil A
' pelleHus peabHbIX 3a7a4 MPHUKIAIHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUU HAJl MHOKECTBAMU
Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapar Juisi  ONMCAHUS
5.2 peabHBIX MPOIECCOB U SBJICHHM, MIPU PEIICHUN 33/1a4 U3 IPYTHX Y4eOHBIX
IPEIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  ONPENEIICEHHE,  TEOPEMA,  CJIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpPeIHEro 001ero oopazoBaHusi
pe3yJbTara
1 Yucna v BBIYACICHUS
OnepupoBaTh NOHATHSAMM: HATypalbHOE, IEJI0€ YHUCIO; HCIOIb30BaTh
1.1 NPU3HAKU JETUMOCTH UENbIX YHCEN, pa3JoXKEeHHE YHCIa Ha IPOCThIe
MHO>KUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENICHb C PAllMOHAIBHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATHSIMU: Jorapudm 4ducia, JeCITHUHbIE U HaTypajbHbIE
' sorapuMbl
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpumeHsiTh CBOMCTBa CTEMEHM [JJs MPeoO0pa3oBaHUS  BBIPAKEHHI,
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ONCpHUpPOBATh IMOHATUAMH: IIOKA3ATCIbHOC YpPaBHCHHE H HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/If/'I 1 HCPABCHCTB

BommonusaTe mpeoOpa3oBaHus BBIPAKEHUHM, COJEpKAIIUX Jorapudmsr;

ONEepUpPOBaTh TMOHATUSAMU: JIOrapu(pMUYECKOE ypaBHEHHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YpAaBHEHUHN U HEPABEHCTB

23

24

2.5

HaxoauTs penienust npocTelnxX TPUrOHOMETPUUECKUX HEPABEHCTB
OrnepupoBaTh MOHATHUAMM: CUCTEMA JIMHEHHBIX YPAaBHEHUU U €€ PEILCHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUH Ul pELICHUs IPAKTUUECKUX
3a/1a4

Haxonutsb penieHust npoCTeUIINX CUCTEM U COBOKYITHOCTEW PallMOHAJIbHBIX
YPaBHEHUU U HEPABEHCTB

2.6

MopnenupoBaTh peajbHblE CUTYallMd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPABEHCTBA M CHCTEMBI II0 YCIOBHUIO 3aJa4yH,
UCCJIEJIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BaHUEM armmapaTa anreopsbl

3.1

3.2

OyHKIWH U TpaduKu

OnepupoBaThb MOHATUSAMHU: MEpHOAUYECKass (YHKIHS, MPOMEXKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMma (DYHKIUH, HauOoJbllee U
HaVMEHbIIIee 3HAYeHUsT (DYHKIIMM Ha MPOMEXKYTKE; HCIOJIb30BaTh MX IS
uccieoBanus QyHKIMH, 33 JaHHOH rpadukom

OnepupoBaTh MOHATHAMH: Tpa@UKU MOKa3aTeNbHOM, JorapudmMuyeckoil u
TPUTOHOMETPUUECKUX (PYHKIMIA; H300pakaTh HMX Ha KOOPIWHATHOU
IUIOCKOCTH U UCTIOJIb30BATh IS PEIICHUs] yPAaBHEHUH 1 HEPABEHCTB

33

N306paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
Y UCITOJIB30BAaTh UX JUJIS PEIICHNS CUCTEMBI IMHENHBIX YPaBHEHUN

3.4

Hcnonb3oBate rpaduku (yHKUMH A7 MCCIEIOBAHUS IPOLIECCOB U
3aBUCUMOCTEHN U3 APYTruX Y4eOHBIX JUCLMIIIUH

Hauama MaTemMaTH4ecKoro aHaiamsa

4.1

OnepupoBaTh NOHATUSAMU: HENPEphIBHAS PYHKIINS, TPOU3BOIHAS (DYHKIUU;
UCIIOJIb30BaTh N€OMETPUYECKU M (PU3MUECKHUI CMBICT MPOM3BOJHOM AJis
pemenus 3axa4y

4.2

4.3

Haxoauts MPOU3BOAHBIE  AJIEMEHTAPHBIX byHKIIUH, BBIUUCIISTH
MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHS, YaCTHOTO (DYHKITHIT

Hcnonb3oBaTh  MPOW3BOAHYIO I MCCIENOBaHUS  (PYHKIMM  Ha
MOHOTOHHOCTb U JKCTPEMYMbI, NPUMEHSATh pPEe3yJIbTaThl MCCIEJOBAHUS K
HOCTPOCHUIO I'pahuKOB

4.4

Hcmons30BaTh MMPOU3BOAHYIO IJId HaAXOXACHHSA HAWITY4YIICTO PCHICHUA B
IMPUKJIAAHBIX, B TOM YHCJIC COONNAJIBHO-OKOHOMUWYCCKHUX, 3aaadax

4.5

4.6

OnepupoBaTh MOHATUSIMU: TiepBooOpa3Hass W MHTErpaj; IOHUMATh
reoMeTpruecKuil U (U3NYECKUi CMBICT UHTErpaja

Haxomuts nepBooOpa3Hbie 2IeMEHTAPHBIX (YHKIIHMH, BBIYUCISATH UHTETpAll
o popmyne HeroTona — Jleitbnuna



4.7

Pemate mpukiamHble 3a7a4d, B TOM YUCIIE COIHAIBHO-YKOHOMUYECKOTO U
(u3ngecKoro xapakrepa, CpeCTBaMU MaTEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

IIpoBepsieMblii 3JIeMeHT COAepPKAHUS

Kon
1 Uuncna v BEIUMCIICHUS
Panmonaneupie  uncina.  OOBIKHOBEHHBIE U JCCSITHYHBIC JPOOHM, TMPOIICHTEHI,
11 OECKOHEUHBIE MEPUOANYECKHE IPOOH. ApHUPMETHIECKHE OTIEpalluU C PAIlHOHAIBHBIMU
' YyHCllaMu, IPeoOpa30BaHus YUCIOBBIX BhlpakeHul. [Ipumenenue n1pobeil u mpoueHToB
JUISL pEeLLICHUs NIPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIEd 3HAHUM U PEaJbHOMN )KU3HU
JetictBuTenbHbIE Ynciia. ParimoHabHbIC U HPPAIMOHAIIbHBIE YKCla. ApU(METHUCCKHE
1.2 orepanuu C JACUCTBUTEIbHBIMUA YuCHaMu. [IpuOnmkEéHHBIC BBIYUCIICHHUS, IPaBUIIA
OKPYTJICHUS, TPUKUIKA U OIIEHKA pe3yJIbTaTa BEIYMCICHUM
Crenens ¢ 1ienbiM nokaszateneM. CtanaapTHas Gpopma 3armucy 1eHCTBUTEIBHOTO YnCIIa.
1.3 Hcnonp3oBanue moaxosiieit hopMbl 3alMCH JACHCTBUTEIBHBIX YHCEN JUIS PEIICHUS
MPAKTUYECKUX 3a7a4 U PEACTABICHUS JaHHbBIX
14 ApudmeTndeckuii KOpeHb HaTypaldbHOW cTemeHu. JlelcTBUA ¢ apubMeTHYECKHUMHU
) KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyc, KOCHMHYC W TaHT€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
ApPKTaHT'€HC YHCIIOBOTO apryMEHTa
2 VYpaBHEHMS 1 HEpaBEHCTBA
2.1 ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBaHUS
59 [TpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaxeHHi. OCHOBHBIE TPUTOHOMETPHUECKHE
' hopMyIIbI
)3 VpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. MeTon
' HUHTEPBAJIOB
2.4 Pemenue nensix v [poOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pelenre nppanioHanbHbIX YPaBHEHU U HEPABEHCTB
2.6 Pemienne TpUroHOMETPUYECKUX YPABHEHHI
57 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEUICHUIO MATEMAaTHUECKUX 3aa4 U 3a7a4 U3
’ pa3IMyYHbIX 00JacTel HAyKH U peallbHOM KU3HH
3 OyHKINUA U TPAaPUKH
31 OyHkus, crnocoObl 3amaHus ¢GyHkuu. ['papuk (ynHkuuu. B3aumHO o0OpaTHBIE
' GyHKIUH
39 O6nacte ompeneneHUss W MHOXKECTBO 3HadeHWd QyHkuuu. Hynmm  QyHKIum.
’ [TpoMexxyTku 3HAKOMOCTOSTHCTBA. YETHBIE U HEUETHBIE (PYHKIINH
3.3 Crenennast GyHKIMS C HaTYpaJbHBIM U IEJIBIM MMOKa3aTeneM. E€ cBolicTBa u rpaduk.




CgoiicTBa u TpaduK KOpHS n-0M CTEIIEHU
34 Tpuronomerpuieckas OKpPYXHOCTb, OIpEICICHHE TPUTOHOMETPUUYECKUX (YHKIHUN
' YHUCJIOBOr'O apryMeHTa
4 Hauana maTtemaTudeckoro aHaausa
41 [TocnenoBaTenbHOCTH, CIOCOOBI  3a/laHus  MOCHeAoBaTelNbHOCTEH. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
Apudmerndeckass © TreoMeTpuuecKass mporpeccud. beckoHeuyHO —yObIBaromas
4 | TeOMETpHueCKasd NpOrpeccHs. Cymma OECKOHEYHO YOBIBAIOLIEH TeOMETPUYECKON
' nporpeccuu. PopMyna CIO0XKHBIX MPOLEHTOB. lcrnosb3oBaHue mporpeccuu Jis
pELIeHUs pealIbHbIX 3aJa4 IPUKIIAJHOTO XapaKTepa
5 MHosxecTBa U JIOTHKA
MHo)kecTBO, oOmnepauud HaJad MHoxecTBaMu. Jluarpammel Oinepa — Benna.
5.1 [IpuMeHeHHe TEOPETHUKO-MHOKECTBEHHOTO —ammapara Jyuisi ONHCAHMS  PEalIbHbIX
MIPOLIECCOB U SBIICHUH, IPU PELICHUH 3a]1a4 U3 IPYTHX YUCOHBIX MPEIMETOB
5.2 Omnpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIBCTBO
11 KUIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHMS
1 Yucna v BBIYACICHUS
1.1 Harypasbnsie u nensie yncna. [Ipu3Haku JenMMOCTH LEIbIX YUCEI
1.2 Crenens ¢ pallMOHAIBHBIM NOKa3ateneM. CBOMCTBa CTEEHU
1.3 Jlorapu¢dm yucna. JlecaTnynble U HaTypajgbHbIE JOrapu(Mbl
2 YpaBHEHMS ¥ HEpAaBEHCTBA
2.1 [IpeoGpa3oBanue BbIpaKeHUH, coAepKAIINX JTOTapHU(PMBbI
2.2 [TpeoOpa3oBanue BbIpaXKEHUH, COACPIKALINX CTENEHH C PAllMOHAIBHBIM MTOKa3aTeIeM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA
26 CucreMbl TMHENHBIX ypaBHEHUH. Pelienne npukiagabIx 3a1a4d ¢ IOMOLIbIO CUCTEMBI
' JIMHEWHBIX YPaBHEHUH
2.7 CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)8 [IpumeHeHre ypaBHEHHI, CUCTEM M HEPABEHCTB K PEHICHUIO MAaTEMaTHUYECKUX 3a/1a4
' W 3aJ1a4 U3 pa3INuHbIX o01acTel HAyKH U peasibHOM KU3HU
3 OyHKIHH U TpaduKu
Oyukuus. llepuonnyeckue ¢yHkuuu. IlpomexxyTku MOHOTOHHOCTH (YHKIUH.
3.1 Makcumymbl ¥ MUHUMYMBI (QyHKIHH. Haunbonpiiee u HauMeHbIEE 3HAYEHUE
(GYHKIIMHM Ha IPOMEXKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaduKu




3.3 [TokazaTenpHas u orapudmudeckas PyHKIIUN, ©X CBOMCTBA U rpaduKu
34 Hcnonp3oBanue rpagukoB (yHKIMNA Ui PELICHUs] YPAaBHEHUH U TMHEHHBIX CUCTEM
Hcnonp3oBanue rpadukoB pyHKIMIA U1 UCCIeI0BAaHUS ITPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHUKAIOT MpPU PpEHICHUWH 3a7ad M3 JAPYrHX Y4eOHBIX NpPeAMETOB U
peanbHON KU3HU
4 Havana maremaTnueckoro aHaauza
4.1 HenpepwiBable (yHKITUU. MeTOX HHTEPBAJIOB /ISl PEIICHHUS HEPABEHCTB
4.2 [TpousBoanas pynkmuu. ['eomeTpuueckuii 1 GU3NIECKUI CMBICT TIPOU3BOTHON
43 [IpousBoaHbie 31eMeHTapHBIX (GYHKUUNA. DOpPMYIBl HAXOXKIECHUS MPOU3BOIHON
' CYMMBI, IPOU3BEACHUS M YaCTHOTO (DYHKIUH
[IpumeHeHre TPOU3BOAHOM K HCCIEAOBAaHUIO (PYHKUMH Ha MOHOTOHHOCTh U
4.4 sKCTpeMyMbl. Haxosknenne HanOOJbIIEr0 W HAaMMEHBIIEro 3HAa4YeHUs (YHKIUU Ha
OTpe3Ke
[IpuMeHeHrne NMPOU3BOJHON /JIsl HAXOXKECHUS HAWITy4lIero PerieHusl B MPUKIIAIHbIX
4.5 3amayax, JUIsl OMpeAeNieHUusT CKOpPOCTH TMpollecca, 3aJaHHOro (opMylol uiau
rpaduxom
4.6 [TepBooOpasnas. Tabnuia nepBooOPa3HbIX
47 WuTerpan, ero reomerpuueckuii 1 Gpu3nyecKuii cMbICi. Berancienne uHTETpana mo

dbopmyne Hetotona — JleiiOnura




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHNS K IPeAMETHBIM pe3yJibTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHEro 0011ero
oOpa3oBaHus

Brnanenne MerogaMm J0Ka3aTeNbCTB, aNTOPUTMAMU DPELICHUs 3a7ad;
yMeHue (GOpMyJIHpOBaTH W ONEPHPOBATH MOHATUSAMHU: OIpEeIICHHE,
aKCUOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, IPU3HAK, J0KA3aTeNIbCTBO,
pPaBHOCWIIbHBIE (POPMYIIMPOBKH; MPUMEHATHh MX; yMEHHE (HOPMYIHPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEpXKJIEHHUE, MPUBOAUTH IMPHUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ, MAaTEMaTU4YEeCKOW HHAYKLUU;
IPOBOJUTH J0KA3aTEJIbHBIE PACCYKICHUS MPU PELICHUHU 3a]1a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  pACCYXKICHWH; YMEHUE OIepUpOBaTh
HOHATUSAMH: MHOXECTBO, IOJAMHOKECTBO, ONEpald HaJ MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapaTr  Juis
OIKCAHMsI PeaJIbHBIX MPOLECCOB U SBJICHUN M MPU PELICHUU 33/ad, B TOM
qHCcIIe U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHUE ONEPHPOBATH MOHITHAMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHUE 33a/1aBaTh
U ONMCHIBATh Ipadbl pa3inyHBIMU CIIOCOOAMU; MCIOIB30BaTh Ipadbl npu

pemICHNHA 3a1a1

YMeHHne onepupoBaTh MOHATUSMU: HATYPAJIIbHOE YHCIO, LIEJII0€ YHUCIIO,
CTEIeHb C IEJIBIM T0Ka3aTeseM, KOPeHb HAaTypallbHOW CTENEHH, CTETICHb C
palMOHANbHBIM TOKA3aTENEM, CTENEHb C JIEUCTBUTENbHBIM MOKA3aTEIEM,
jgorapudmM UHCIA, CHUHYC, KOCHHYC W TaHI€HC IPOU3BOJIBHOTO 4YHUCIIA,
OCTaTOK 10 MOJYJIIO, PAlMOHAIBHOE YHCIIO, HUPPAIMOHAIBHOE YHCIIO,
MHOXECTBA HATYpPaJIbHBIX, LEJbIX, PAUUOHAIbHBIX, JEHCTBUTEIbHBIX
YHUCEN; YMEHUE UCTIOIB30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBITUN OOt
JIeNnuTeNh W HauMEHbllee oOmiee KpaTHoe, anroput™m EBkimuma mpu
peIIeHUH 3a7a4; 3HAKOMCTBO C PAa3JIMYHBIMUA MO3WUIIMOHHBIMU CHCTEMaMH
CUHCIICHUS; YMEHHE BBITIONHAThH BHIUHUCIICHHE 3HAYCHUN U TIpeoOpa3oBaHus
BBIPDOKECHHUIN CO CTETNEHSMU W Jorapudpmamu, MmpeoOpa3oBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHUI; yMEHHE  ONEpUpPOBaTh  IMOHATUIMMU:

OCICa0BATCIIBbHOCTD, apI/I(i)MeTI/I‘IeCKaSI mnmporpeccusa, TreoMETpHUICCKasa




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETPHUECKas IPOrPeccus;
yYMEHHUE 3a/aBaTh IOCJIEJOBAaTEIBHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYPPEHTHBIX (OpMyJ; yMEHUE ONEepUpOBaTh MOHATHAMHU: KOMIUIEKCHOE
YUCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucHM  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpaudeckas); yMeTb
NPOM3BOIUTH apU(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIOJIb30BaHUS KOMILJIEKCHBIX YHUCEN; OIEPUPOBAThH
HNOHATUAMM:  MaTpuua 2x2  u  3X3, omnpenenurenb  MaTpULb,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

VYMeHue onepupoBaTh IOHATUSAMU: palMOHAJIbHBIC, HPPALUOHAIIBHBIC,
MOKa3aTebHbIe, CTENEHHBIE, JOrapuQMHUYECKUE, TPUTOHOMETPUIECKUE
YpPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbl; YMEHUE OIEpUPOBATH
MNOHSATHSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUNM U HEPABEHCTB, PAaBHOCUJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPAaBEHCTBA M CHCTEMbl C IIOMOULIBIO PAa3JIMYHBIX IPUEMOB; pEIIAThH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBI C [apaMeTpoM; IPUMEHATH
YPaBHEHHs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUS MAaTEMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKu U peanbHOM )KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
NEPUOJIUYHOCTh (PYHKIMHM, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GyHKIUH, SKCTpeMyM (PYHKLIHH, HauOOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GyHKIMN Ha MPOMEXYTKE, HEempepbiBHAs (DYHKIUSA, aCUMITOTHI rpaduka
GyHKIMM, TiepBas U BTOpas NpOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICA TMPOU3BOJHOM, TMepBOOOpa3Hasi, ONpeeNEHHbII
UHTETpaJl; YMEHHE HaXOJUTh ACUMNTOTHI rpapuka (QyHKIMH; yMEHUE
BBIUHCIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEIEHUS, YacTHOIO U
KOMIO3UIMN (PYHKUIMNA, HAaXOIUTh YypaBHEHHE KacaTellbHON K rpaduky
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOAHBIE HJIEMEHTAPHBIX (QYHKUHUH;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIENOBaHMUS (PYHKIMH,
HaXOJUTh HAWOONbIIMNE W HAWMEHBIIWE 3HAYCHUS (YHKIUH; CTPOUTH
rpauKd MHOTOUJIEHOB C HCIOJB30BAHHMEM allllapara MaTeMaTH4YeCKOIro
aHalM3a; IPUMEHATh NPOU3BOJHYIO JJIs HAxXOXACHHUS HAWIydlIEero
peuieHuss B MPHUKIAIHBIX, B TOM YHUCJE COLHAIBHO-DKOHOMUYECKUX H

(I)I/I3I/I‘-ICCKI/IX 3agadax; HaXOJUTh IIOIAaanu u 00BEMBI (1)I/Il"yp C IIOMOIIBIO



HHTCrpajia; HNpUBOAUTHL MNMPUMCPbBI MATCMATUUYCCKOTO MOACINPOBAHUA C

noMouibio AuQdepeHrnaIbHbIX YpaBHEHHH

YMeHue onepupoBaTh NOHATHAMHU: Tpaduk GyHKIHH, oOpaTHas QYyHKIIHS,
KOMIO3UIUs (DyHKIMH, JuHeHHas ¢QyHKUIWS, KBaapaTudHas (QYyHKIHUS,
panMoHanbHas (QYHKLUS, CTENeHHass (QYHKLUSA, TPUTOHOMETPUYECKHE
¢dyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
jgorapupmuueckass (QyHKLIHMU; YMEHUE CTPOUTh TIpapUKH H3YYEHHBIX
¢GyHKUMd,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  (GYHKIHUH,
UCIOJIb30BaTh TPaQUKH Ul M3y4EHUs MPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelIeHNH 3a7ady W3 JAPYTHX Y4eOHBIX NPEAMETOB W 3a/1ad U3 pealbHOU
KU3HHM; BbIpaXaThb (OopMyJdaMH 3aBUCHUMOCTH MEXAy BEIMYMHAMU;
UCTIOJIB30BaTh CBOWCTBA M TpaduKu (YHKIUH JUIs PEelICHHS ypaBHEHHH,
HEpaBEHCTB M 3aJay C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOH

IJIOCKOCTH MHOKECTBA PEUICHUIN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3aJayd Pa3HbIX THUIOB (B TOM YHUCJE Ha
MPOLEHTHI, AOJIM U YacTd, Ha JBHXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIYT, HAJOTH, 3a7a4d U3 OOJACTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMHU
dbuHaHCaMM); COCTaBJISTh BBIPAKECHHS, YPABHEHHs, HEPABEHCTBA U UX
CHUCTEMBbI TIO YCJIOBHUIO 3aJadyM, HCCIEIOBATH IOJYYEHHOE PEUIEHHUE |
OIICHMBATh MPABAONOAOOHOCTh pPE3yNbTaTOB; YMEHHE MOJEIHUPOBAThH
peanbHbIE CUTyallUM Ha A3bIKE MATEMAaTUKH; COCTAaBIIATH BBIPAKECHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4d, UCCIEN0BATH
MOCTPOEHHBIE  MOJEIM C  HCIOJb30BAaHWEM  ammapara  ainreophl,

MHTEPIPETHUPOBATH NOJYUYEHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apuMeTHUecKoe, MeIAHuaHa,
HauOoJbIllee U HAaUMEHBIIIEEe 3HAUCHUS, pa3Max, TUCIEePCHUs, CTaHAapTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE W3BJIEKaTh, WHTEPIPETHUPOBATH
uH(pOpMaIIMIo, MPEACTABIEHHYI0 B TaOMUIaX, Ha auarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOIECCOB U SIBJICHUH; MPEICTABIATh
uHGOpMAIIMI0O ¢ TOMOIIbI0 TaOMWI[ W JAMarpaMM; HCCIENI0BaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM YHCIEe C TPUMEHEHHEM TpaduuecKux
METOJIOB M AJIEKTPOHHBIX CPEACTB; Ipa)MuecKu UCCIEe0BATh COBMECTHBIC

HaOJIOZICHUS C TTIOMOIIBIO TMarpaMM PacCeUBaHUS U TUHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATHAMH: CIYYallHBIM ONBIT W CIy4alHOE

COGLITI/IC, BEPOATHOCTDH CHy‘-I&ﬁHOFO CO6LITI/IH; YMCHHUE BBIYUCIIATH
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BEPOSITHOCTh C MHCIIOJNB30BAaHHEM TIpapUUECKUX METO/I0B; IMPHUMEHSTh
(GOpMyIIBI CIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (HOpMyIy IOIHON
BEPOSTHOCTH, Gopmyny bepHymnu, komOuHaTopHbie (GakThl U (HOPMYIIHI;
OLICHMBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; YMEHHE OIEpUPOBAThH
NOHATUSAMH:  CIIydaiiHas BEJIIMYMHA, pACIpelesieHue BEPOSTHOCTEH,
MaTeMaTU4ecKoe OXXKUAAaHWe, IUCIEPCUs] U CTaHAAPTHOE OTKJIOHEHHE
CIlydallHOW  BENWYMHBI, (YHKIMH PACIpENesieHUs] U  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEJIFHOT0 U HOPMAJIBHOTO paclpeieeHuil; yMeHHe
MCTIOJIB30BAaTh CBOMCTBA M3YYEHHBIX pACHpeAeiCHUN IS pelIeHus 3a1a4;
3HAKOMCTBO C TIOHSTHSAMH: 3aKOH OOJIBIIMX YUCEJ, METOAbI BHIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHHWE TPUBOJUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCET B TPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEPHPOBATH TMOHATHAMHU: COYETAHHE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCIO  MEpPeCcCTaHOBOK; OmHOM  HploTOHA; yMeHHME  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS JJIsl PEUICHUS 3a]ad; OICHUBATH
BEPOSITHOCTH PEANIbHBIX COOBITHH; COCTAaBIATh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMmeHue onepupoBaTh  MHOHSATHUSMHU:  TOYKA, IMpsMas, I[UIOCKOCTb,
IIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMUYHUHA yIia, IDIOCKUN YroJl, IBYrPAHHBIN
YIOJI, TPEXTPAHHBIA YTOJl, CKPEIIMBAIOIIUECS MPSAMbIC, NapaJLIeIbHOCTh U
MEPIEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJ MEXAY MNPSIMBbIMU,
Yrojl MEXAY MNpsIMOM M IUIOCKOCTBIO, YroJd MEKIY IUIOCKOCTSIMHU,
pacCTOsHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXIy MNPSIMBIMU,
pacCTOSIHUE MEXIY IJIOCKOCTSIMU; YMEHHE HCMOJIb30BATh MPHU PEUICHUH
3a1a4 U3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpPA; CTPOUTh MaTEeMaTUYECKHE
MOJENN C IOMOLIBIKD TEOMETPUYECKUX IOHITHM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU MMPAKTUYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHATUSAMU: IJIOWEAAb GUTYpbl, 00BEM (UTYpHI,
MHOTOTPaHHMK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajienenunesa, MOpu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHHs, LWIMHApP, KOHYyC, map, cdepa, miomanb cdepsl, MIOMIATb
MOBEPXHOCTU MHUPaMHIbI, TPU3MBI, KOHYyca, LWIMHApA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajljiesieNuIeaa, MNUpaMUAbl, MNPU3MBbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHs] KOHyca U IWIMHIPA,

napajijieJibHblI€ OCH WJIM OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTb,
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Kacaromascsi cdepsl, IWIMHAPA, KOHyca; yMEHHE CTPOUTh CEYCHHE
MHOTOTPaHHHKA, M300pa’kaTb MHOTOTPAaHHUKH, (PUTYpBI M MOBEPXHOCTH
BpAICHUS, UX CEUCHHs], B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPUYECKHX (UTYp, CaMOCTOSTEIHEHO
(dbopMyaHpoBaTh ONpeAeNeHH U3ydyaeMbIX (UTyp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBaX M IPU3HAKaX T€OMETPUYECKUX (Uryp, oOOCHOBHIBATH WIIU
ONpoBEpraTh HWX; YMEHUE TMPOBOAUTH KiIAacCHPUKanUo (GUryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE JONOJTHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IMOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH ¥ B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOA00HS, TOMO0HBIE QUTYPBI;, YMEHHUE
pacro3HaBaTh PaBHbIC W IOJOOHBIC (UTYpPBHI, B TOM 4YHCIE B IPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh FT€OMETPHUYECKUE OTHOIICHUS TIPU
pelICHUH 3aJa4; HAXOJUTh T'€OMETPHUYCCKUE BEIMYWHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) Y PELICHNH 3a7ad U3 JAPYIHX y4eOHBIX MPEJIMETOB U
U3 pealbHOW IKHM3HH; YMCHHE BBIYUCIISATh T€OMETPUYCCKHE BEIHUMUHBI
(mmHa, yroj, IUIOMAAb, OOBEM, TIUIOMAAb TOBEPXHOCTH), HCIIOJIB3YS
U3yueHHbIE (QOPMYJIBI U METOJbI, B TOM YHCIIC: IUIOMIA[b MOBEPXHOCTU
MUPaMUIBI, TIPU3MBI, KOHYyCa, IWIMHJIpA, TUiomanab ceprl; 00béM Kyoa,
MNPSIMOYTOJIBHOTO  TapasuleNenunena, MTUPaMUAbl, TPU3MBIL, [THIUHIPA,

KOHYCa, Il1apa; yMEHUEe HaXOAUTh OTHOIIIEHUE 00bEMOB MOJOOHBIX (HUTYP

VYmenne ONCprUpOBaTh NOHATUAMMU: MPAMOYTOJIbHAA CUCTEMA KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
NPOU3BEJICHUE BEKTOpa Ha 4YHCJIO, pa3lIoKEHHE BEKTOpa Mo 0Oa3wucy,
CKaJISIpPHOE TPOW3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YO MEXKIy
BCKTOpaMH; YMCHUC HCIIOJIbB30BATh BeKTOpHLII\/JI n KOOpI[I/IHaTHI)H\/’I METOL

AJId peHICHUA TCOMETPUYCCKUX 3adaq U 3a/la9 ApYTUX y‘Ie6HBIX npeaAMETOB
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YMeHne BrIOMpATh MOAXOISIIAA METO/ IS PEIICHUS 3a/1aui; TOHUMaHNE
3HAYUMOCTH MATEMAaTHKH B H3yYE€HWU NPUPOJIHBIX U OOIIECTBEHHBIX
MIPOLIECCOB W SIBJICHMH; yMEHHME pACIO3HAaBaTh IMPOSBICHHE 3aKOHOB
MaTEMaTHKH B HUCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MaTEMaTHUECKHX

OTKPBITHI POCCUMCKON U MUPOBOM MAaTEMAaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u nemnbie yncina. [Ipu3Haku 1eIMMOCTH HENbIX YHCeN
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATUYHBIE ApOOU, MPOLEHTHI,
. OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 ApudmeTndeckuii KOpeHb HATypaJIbHOW cTeneHu. J[elcTBus ¢ apudMeTHIecKuMu
' KOPHSIMHU HaTypajibHOU CTEIICHH
14 Crernens ¢ 1enbIM nokaszarenem. CTeneHb ¢ palroHaibHbIM oka3aTeneM. CBolicTBa
' CTEIIEHU
L5 CuHyCc, KOCMHYC ¥ TaHT€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTHaHbIe U HATYpaIbHBIE JOTapUPMBbI
JleiicTBUTEeNNbHBIC YHCTA. ApHUPMETHYECKHE ONEepalud ¢ JICHCTBUTEIHLHBIMU
1.7 yrcnamu. [IpuOamkEéHHbIe BEIYMCICHUS, IPAaBUIa OKPYTIICHUS, IPUKUAIIKA U OI[CHKA
pe3ylbTaTa BRIYUCICHUN
1.8 [TpeoOpa3oBaHue BBIpAKECHUN
1.9 KommuiekcHsle yncina
2 YpaBHEHMS U HEPAaBEHCTBA
2.1 [lenbie 1 1pOOHO-pAIIOHANIbHBIE YPaBHEHUS
2.2 HppanuoHaibHble YpaBHEHUSI
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [TokazarenpHble U orapupMuyYecKue ypaBHEHH
2.5 [emnpie 1 1poOHO-paIiOHATBHBIC HEPABEHCTBA
2.6 WppatnonanbHble HepaBEHCTBA
2.7 [TokazarenbHble U TIOrapu(pMUUIECKIE HEPaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHMS], HEPAaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU
2.11 Martpuiia CUCTEMBI THHEHHBIX ypaBHeHUN. OTnpeenuTeah MaTpUIlbI
3 OyHKIMH U TpaduKh




OynHknus, crnocoObl 3amanus (Gynkmuu. ['paduk dyaknmu. B3zaumHO oOpaTHBIC

> ¢ynkunu. YétHele n Heu€éTHble GyHKuuu. [lepuoauueckue GpyHkum
OOnacth ompeneneHuss W MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymu dyHxoum.
10 [TpomexxyTkn  3HaKomocTtossHcTBa.  IIpoMeXyTKM  MOHOTOHHOCTH — (DyHKIMH.
' MakcumMyMbl U MHHUMYMBI (QyHKuuu. HaunOomnbinee u HauMMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennast (yHKIUS C HATypalbHBIM M LEJIbIM TOKa3aTeneMm. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-0i CTENEHU
34 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIINH, ©X CBOWCTBA U IPapUKH
16 Touku paspbiBa. AcuMnToTel rpadukoB Qyskuuit. CBoiicTBa  (QyHKIHI,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUSA MTOCJIE0BATEILHOCTEN
3.8 ApudmeTrndeckast U reoMeTpuueckas nmporpeccuu. opmyia CI0XKHBIX TPOIICHTOB
4 Hayana maTeMaTnyeckoro aHajinsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SI€MEHTAPHBIX (PYHKIIHIA
[IpumeHeHne NPOU3BOJHONM K HCCIEIOBaHUIO (YHKIMIA HAa MOHOTOHHOCTH H
4.2 OKCTpeMyMbl. HaxosxaeHne HamOobIIer0 ¥ HAMMEHBIIETO 3HauYeHHsT (QYyHKIMU Ha
OTpEe3Ke
4.3 [TepBooOpa3nas. UnTerpan
5 MHosecTBa U JIOTHKA
5.1 MHoecTBO, onepannu HaJ MHOKecTBaMH. JlnarpamMmsl Disiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 [CeomeTpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIE U IITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHukH
7.4 Tena v MOBEPXHOCTH BPALLECHUS
7.5 KoopaunaTs! 1 BEKTOpBI




YYEBHO-METOJINUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* MaTemaruka: anredpa 1 Hayajla MaTEMaTUYECKOTO aHalli3a, FTeOMETPHS.
Anre6pa v Havyasla MaTeMaTudeckoro ananusa, 11 kmace/ Komsrua FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe o0111ecTBO
«M3parenscTBO «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Y4yeOHO-MEeTOANYECKUM KOMIUIEKT 10 ajaredpe U HavajlaM MaTeMaTU4eCKOTo
agaimm3a g 10-11 xraccos

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.fipi.ru/

http://www.ege.edu.ru/

http://mathege.ru

http://www.ctege.org/
http://www.ege-trener.ru/otveti_trig_upr.php#
viddeouroki.net
https://interneturok.ru/article/uroki-matematiki
https://www.uchportal.ru/load/24-2






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 133397933100110045794213742499444592196809849209
Bnageney Mnyxosa Onbra AHaToNLeBHa

OeicTevTened C 06.08.2025 no 06.08.2026



http://www.tcpdf.org

		2025-12-12T14:15:38+0500




