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IHOACHUTEJIBHASA 3AIINCKA

Y4eOHslif Kypc «Anredpa u Havansa MaTeMaTUYECKOTO aHAIN3a) SIBISIETCS
OJITHUM U3 HanboJiee 3HAYMMBIX B MPOrpaMMe CPEAHEro 00Iero oopasoBaHus,
MIOCKOJIBKY, C OJJTHOW CTOPOHBI, OH 00ECIeUYrnBaeT HHCTPYMEHTAIbHYIO 0a3y AJis
U3yYEHUs BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C IPyroi CTOPOHBI, (POPMHUPYET
JIOTHYECKOE U a0CTPAaKTHOE MBIIIICHHE 00YJAIOIINXCS Ha YPOBHE, HEOOXOIMMOM
Ui OCBOEHHUS HMH(POPMATHKH, OOIIECTBO3HAHUS, WCTOPUH, CIOBECHOCTH U
ApYyTUX AUCUMIUIMH. B pamkax maHHOro ydeOHOro Kypca oOydarommuecs
OBJIQZICBAIOT  YHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOM HayKd, KOTopas
(bopMyJIMpYyEeT CBOM JOCTUKEHUSI B MaTEMAaTUUYECKOM PopMme.

VY4eOnblil Kypc anreOpbl M HaYaJl MAaTEMaTHYECKOTO aHaJIN3a 3aKJIabIBACT
OCHOBY [Jii YCIICLIHOIO OBJIAJCHUSI 3aKOHaMu (U3UKH, XUMHUHU, OHOJIOTHH,
MOHMMAHUSA OCHOBHBIX TEHJCHIMI pa3BUTHS SKOHOMHUKUA U OOILIECCTBEHHOU
KU3HU, T[I03BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX LUMPOBBIX U
KOMIIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIOJIB30BAaTh WX IS NadbHEHUIIEro
oOpa3oBaHHMsi M B TIOBCEAHEBHOW >KM3HU. B TO ke Bpemsi oOBianeHue
aOCTpakTHBIMU M  JIOTHUYECKH CTPOTUMHU KOHCTPYKIHMSIMH  anreOpbl U
MaTEeMaTHYECKOr0 aHaju3a pa3BUBACT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh UICTUHHOCTb, JJOKa3bIBaTh YTBEPXKJIEHUS C MOMOILIBIO MHIYKIIUU
U paccyXJaThb JEIyKTUBHO, HCIOJIb30BaTh OOOOIIEHHE M KOHKPETU3AIMIO,
abcTparupoBaHue W aHAIOTHIO, (OPMUPYET KpEaTMBHOE U KPUTHUECKOE
MBIIUICHHE.

B xozne nzydyenust yueGHoro Kypca «Airedpa u Hadyajga MaTeMaTH4eCKOro
aHaJIn3a» o0ydJaroIMecs MOJy4yaloT HOBBIM OMBIT PELIEHUs NMPUKIAJHbIX 3ajad,
CaMOCTOSITETLHOTO IOCTPOCHHUSI MATEMAaTHIECKIX MOIEIICH peabHBIX CUTYaIINH,
UHTEPIIPETAllUd  TOJYyYEHHBIX  PEUICHWH, 3HAKOMATCA C  MpUMEPaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEl B MpupoJe, HayKe U HCKYCCTBE, C
BBIJIAIOLIUMUCS MAaTEMATUYECKUMHU OTKPBITUSMU U UX aBTOPAMHU.

Y4eOHbIi Kypc 00J1ajaeT 3HAYUTEIbHBIM BOCIIUTATEIHHBIM ITOTCHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak dYepe3 Y4ueOHBIH MarepHual, CIIOCOOCTBYIOIIHUN
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33pPEHUS, TaK M 4epe3 cneuuduxky yuyeOHon
JESITEIbHOCTH, TpeOyIoulel NpOoAOIKUTEIbHON KOHLEHTPALUM BHUMAHMS,
CaMOCTOSITEJIBHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJY4YEHHbBIN
pe3yJbTart.

B ochoBe metomuku oOy4yeHHs anreOpe W HayalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NMPUHIUI 00yUYCeHHUS.



B crpykrype yueOHOro kypca «AnreOpa M Hadajga MaTeMaTH4YECKOTO
aHaNM3a» BBIJCJICHBl CIEIYIOUME COAEPKATETbHO-METOUYECKUE JIMHHM:
«Hucna u BerarciieHus», « DyHKIHMH U Tpa@uKn», « Y paBHEHUS U HEPABEHCTBAY,
«Hauanma maremarnueckoro ananusa», « MHOXKeCTBa U JIOTUKay». Bce OCHOBHBIE
COJIEPKATENIbHO-METOANYECKUE JIMHUM H3Yy4YaloTCsd Ha MPOTSIKEHUM JBYX JIET
oOy4yeHHs Ha YpOBHE CpeaHero oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJHSS
ApyT Apyra U NOCTEINEHHO HAChIIAsCh HOBBIMU TEMaMH U pasjaenaMu. JlaHHbII
y4eOHBI KypC SBIJISIETCSI MHTEIPATUBHBIM, IOCKOJBKY OOBEIHMHSIET B cele
COJIep’)KaHUE HECKOJbKMX MaTeMaTHMYeCKUX IMCUUIUIMH, TakuxX Kak anredpa,
TPUTOHOMETPHUSI, MATEMAaTUUECKUI aHAJIN3, TEOPHUSI MHOXKECTB, MaTEMaTUYECKast
noruka u apyrue. Ilo mepe Toro kak oOywarouiuecs OBlaZeBalOT BcE Ooliee
IIMPOKUM MaTEMaTUYECKUM aIIapaToM, Y HUX MOCJIEI0BAaTEIbHO (POPMHUPYETCS
U COBEPLICHCTBYETCS YMEHHE CTPOUTHh MATEMaTUYECKYI0 MOJEIb pPEaTbHON
CUTyallu, MPUMEHATh 3HAHUS, MOJY4YEHHbIE NMPU U3YyUEHUH Y4eOHOTo Kypca,
JUIsl pELIEHUs] CaMOCTOSTENBHO C(HOPMYIHPOBAHHON MAaTEMaTUUECKOM 3aJauH, a
3aTeM MHTEPIPETUPOBATH CBOM OTBET.

CopeprxarenpbHO-MeTOAUYECKast TUHUS «UKClIa U BBIYUCIECHUS» 3aBEPIIACT
(dbopMupOBaHNE HABBIKOB HCIOJIb30BAaHUS JCHCTBUTEIBHBIX YHCET, KOTOPOE
ObLIO HA4YaTO HAa YpPOBHE OCHOBHOTrO 00111ero oopazoBanusi. Ha ypoBHe cpenHero
oOmiero oOpa3zoBanusi 0oco00e BHUMaHUE yJensieTcss GOpMHUPOBAHUIO HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHU, BKIIOUYAIOIINUX B CE0s MCIIOIb30BAHUE PA3JIMYHBIX
dbopM 3amMcu yucCla, yMEHHE N1e1aTh MPUKUIKY, BBINOIHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YUCIIOBBIE BBIPAXKEHUS, pab0TaTh C MaTeMaTHUECKUMU
KOHCTAaHTaMHU. 3HAaKOMble OOYYarOIIMMCS MHOKECTBAa HAaTypaJIbHBIX, ILIEJBIX,
palMOHAIIBHBIX M JIEUCTBUTENIbHBIX YMCEN JOMOJHSIOTCS MHOXKECTBOM
KOMIUIEKCHBIX 4HCell. B KaXIOM U3 3TUX MHOXECTB pacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My creuu(uueckue 3aJayd W ONepaluu: JeJIeHHUE Haleo,
ONEPUPOBAHUE OCTATKAMU Ha MHOXXECTBE LENbIX YHCEN, 0CcOOble CBONCTBA
paloHaNbHBIX U UPPALMOHATIBHBIX YUCEN, APU(PMETHUECKHE ONIEPALINH, a TAKKE
U3BJICUECHUE KOPHS HATypPaJIbHOM CTENEHU Ha MHOXXECTBE KOMIUIEKCHBIX YHCE].
braronaps mocienoBaTeIbHOMY PAaCUIMPEHHIO KPyTa HCIOJIb3YEMBIX YUCEN U
3HAKOMCTBY C BO3MOKHOCTSIMH UX IPUMEHEHUS IS PELLICHUSI Pa3JINYHBIX 33/1a4
(dopMupyeTcsl MpeACTaBIEHNE O €IMHCTBE MAaTEMATUKK KaK HayKd U €€ poyiu B
MOCTPOEHUU MOJEJNIe peaJbHOro MUpa, IMHUPOKO UCIOJIB3YIOTCS 0000IIeHNE U
KOHKpEeTU3aIusl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCS Ha MPOTSKEHUU BCETO
oOyueHHus1 Ha ypOBHE CpelHEero o0Iero oOpa3oBaHUs, MOCKOJIBKY B Ka)XJI0M
paznene Ilporpammel IpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3aj1ad. B



pesyibTaTe O0O0ydYaroluMecs OBJIAJIEBAIOT PA3JIMYHBIMU METOJAMHU pEeLIeHUs
palMOHAIBHBIX, HWPPALMOHANBHBIX, I[OKAa3aTEeNIbHbIX, JOrapu(PMUUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEPAaBEHCTB U CHUCTEM, a TaKXe 3ajady,
cozxepxkammx napaMmerpsl. [logydeHHbIE yMEHUS IIUPOKO MCHOJB3YIOTCS IMPHU
UCCJIeI0BaHUU (DYHKIIMI C TOMOIIBIO MPOU3BOIHOM, MPU PEIICHUN MTPUKIATHBIX
3a/lay 1 3a7]a4 Ha HaXO0KJIeHUE HAUOOIbIINX U HAUMEHBIITUX 3HaYeHUN PYHKIUU.
JlanHast coaepkarenbHas JMHHMS BKJIIOYaeT B ce0s Takxke QopMupoBaHUE
YMEHHM BBIMOJHATH pacdy€Thl 0 GopMmyiiaMm, Ipeodpa3oBaHusl pallMOHATbHbIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TAKKE BBIPAKEHUH,
coJiepKallux CTerneHu U jorapudmel. braronaps usydeHuro anredGpandeckoro
Marepuana MPOUCXOAUT JajbHEWIee pa3BUTHE AJTOPUTMUYECKOTO U
a0CTPaKTHOIO0 MBIIUICHHS 00y4Yaromuxcs, GOPMHUPYIOTCS HaBBbIKH 1€ TyKTUBHBIX
paccykaeHul, paboThl € CHUMBOJBHBIMH  (OpMaMH, MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBUCUMOCTEW B BUJE PaBEHCTB U HEPaBEHCTB. Anredpa
npennaraetr 3(QQPEeKTUBHbIE WHCTPYMEHTHI [JIsi PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1ay, HarJIAJHO JEMOHCTPUPYET CBOU BO3MOKHOCTH
KAaK S13bIKa HAYKH.

ConepxxarenpHo-MeTOoIMYeCcKass JTUHUS «DYHKIMM U TpaQUKH» TECHO
NEeperieTaeTcs ¢ IPYTruMU JIMHUAMH y4eOHOTO Kypca, TMOCKOJbKY B KaKOM-TO
CMBICIIE 3ala€T [MOCJEN0BAaTEeIbHOCTh M3y4YeHHs MaTtepuana. M3ydeHue
CTENIEHHOM, TMOKa3aTelbHOM, JIOrapu(MHUUECKOW U TPUTOHOMETPUUYECKUX
GyHKIMA, UX CBONCTB M Tpa(UKOB, MCHOIB30BaHUE (DYHKIMH IS PEIICHUS
3aJa4 U3 JIPYruX Y4eOHbIX MPEIMETOB U PEAbHOM )KM3HU TECHO CBSI3aHO KaK C
MaTE€MaTUYECKUM aHaJIM30M, TaK U C PELICHUEM YpaBHEHUW U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHUMAHHME Yynensercs (OPMHUPOBAHUIO YMEHHUS BbIpAXaTh
(dopMynaMu 3aBHCUMOCTH MEXAY pPa3jIM4YHbIMA BEIUYMHAMH, HCCIEIOBATh
MOJIy4eHHBIC (PYHKITUHU, CTPOUTH WX Tpaduku. MaTepuai 3Toi coaepkaTenbHON
JIMHUM HAIlEJICH Ha Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJIAIOIIMX BBIPAXKaTh
3aBUCUMOCTH MEXIY BEJIMYMHAMHM B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoii u cioBecHo. Ero wu3ydeHue crnocoOCTBYET pa3BUTHIO
ITOPUTMHUYECKOTO MBIIIJICHHS], CTIOCOOHOCTH K 00OOIICHNIO M KOHKPETU3AlINH,
MCIIOJIb30BaHUIO AHAJIOTUH.

CopnepxarenpHas nuHUS «Havana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYT KaK MaTEMaTUUYECKUX, TaK U MPUKIIAHBIX 33]1a4,
JOCTYIHBIX 00YYarolKUMCs, TaK KaK y HUX MOSBIISAETCS BO3MOXHOCTh CTPOUTh
rpadUKH CIIOXKHBIX (PYHKIHM, OMpeneisTh UX HauOOJbLUINE U HAUMEHbBIINE
3HAYECHUs], BBIUUCIATH IUIoUaan GUryp u oObEMBI Tell, HAXOIUTh CKOPOCTH U
yCKOpeHHUs mpoleccoB. JlaHHasg colepxkaTeiabHas JIMHUS OTKPBIBAET HOBBIE



BO3MOXHOCTH TOCTPOEHHS MaTEeMaTUYeCKUX MOJIeNiel pealbHbIX CUTYallui,
MO3BOJISIET HAXOAWTHh HAWJIydlllee pENICHHUE B TPUKIATHBIX, B TOM YHCIE
COI[MATTbHO-D)KOHOMUYECKUX, 3aj1a4ax. 3HaKOMCTBO c OCHOBaMH
MaTEeMaTUYECKOTr0 aHaJIU3a CITIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOpMaTbHO-
JIOTUYECKOTO M KPEaTUBHOTO  MBIIUICHUSA, (OPMUPOBAHUIO  YMEHUU
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTUKHU B HAyKe, TEXHUKE U UCKYCCTBE.
OOyudaronuecss y3HAIOT O BBIJAIOUIUMXCS PE3yjbTaTax, MOJYYEHHBIX B XOJIE
pPa3BUTHS MaTEMaTUKH KaK HAyKd, U 00 UX aBTOpax.

ConeprkarenbHO-METOAUYECKas JTMHUS « MHOXKECTBA U JIOTUKa» BKIIOYACT
B ce0sl JIEMEHTHl TEOPUH MHOXXECTB M MaTeMaTUYeCKOW JIOTHMKU. TeopeTuko-
MHOXCCTBEHHBIC TIPEJICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJbHOMN
MaTeMaTUKU U MpesiaraloT HauboJiee YHUBEPCAIbHbBIN S3bIK, 00BEAMHSIIOMINI
BCE paslelbl MaTeMAaTHMKH U €€ TPWIOKECHHH, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYECKUE JUCIUIUIMHBI U UX MPUJIOKEHUS B enuHoe 1enoe. [loaromy
BaXXHO  J1aTb  BO3MOXKHOCTh  oOOydyarouiemycsi TOHHMMaThb  TEOPETHUKO-
MHO>XCCTBEHHBIN S3BIK COBPEMCHHONW MAaTEMaTWKH W HCIIOJIb30BaTh €ro IS
BBIPOKCHHSI CBOMX MBICIEH. [[pyruM BaXKHBIM NPU3HAKOM MAaTEMAaTHKH Kak
HAayKd CJEeAyeT TMpU3HATh CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBAaHUN U
CJIeIOBaHUE OTPECIEHHBIM MPAaBUIIaM TTOCTPOCHUS I0KA3aTeIbCTB. 3HAKOMCTBO
C DJIEMEHTaMU MaTeMaTUYECKOU JIOTUKU CITOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO
MBIIIUICHUS O0y4YaroUIMXCsl, MO3BOJISIET UM CTPOUTH CBOM PACCYXKIEHHUS Ha
OCHOBE JIOTUYECKHUX TIPaBUII, POPMUPYET HABBIKH KPUTHUECKOTO MBITUICHHS.

B yuebHoMm kypce «Anrebpa M Hauyajga MaTEMaTHYECKOTO aHAIM3a»
NPUCYTCTBYIOT OCHOBBI MaTEMAaTUYECKOT'O0 MOJICIUPOBAHUSI, KOTOPBIE TIPU3BAHbI
crocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TMOCTPOEHHUS MOJIENEeN peaTbHbIX
CUTyalluid, MCCIENOBAHUSI 3TUX MOJENIed C MOMOIIBI0 amnmapara anreOpbl U
MaTEeMaTUYECKOr0 aHaJIn3a, HHTEPIPETAIUNA TIOJYYCHHBIX PE3yJbTaToB. Takue
3aJlaHds BIUIETEHBbl B KaXKIBIM M3 pa3lieIOB MPOTrPamMMbl, MOCKOJBKY BECh
MaTepuall yueOHOro Kypca IIMPOKO MCIOJIb3YETCs UIsl PEIeHUs] MPUKIATHBIX
3aaa4. [Ipu pereHun peanibHbIX MPAKTUYECKUX 3a/1a4 00YUYarOIIECs Pa3BUBAIOT
HaOJIOAATEIbHOCTh, YMEHHUE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
HCIIOJB30BaTh aHAJOTHIO, 0000IIaTh H KOHKPETHU3UPOBATh MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB PEIICHHS TMPUKIATHBIX 3a]1a4
OpraHuU3yeTCsl B MPOIECCe M3Y4YEHHUsS BCEX TeM y4eOHOro kypca «Anredpa u
Hayajga MaTeMaTU4YeCKOro aHAJIN3ay.

Ha wusyuenune yueOHOro kypca «Anredpa M Hadaja MaTeMaTHYE€CKOrO
aHaju3a» otBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 gacoB (4 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KUIACC

Yucia 1 BBIYKMCJICHUS

Pannonanpabie yncina. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, TTPOLICHTHI,
OeckoHeuHble nepuoandeckue apoou. I[Ipumenenue ApoOeil U MPOUEHTOB IS
pelLIeHUs] NPUKIAJHBIX 3aJa4 M3 PAa3jIMYHbIX OTpPACIIE 3HAHUM U pealbHOMU
KU3HU.

JlelicTBUTENbHBIE 4YHKCIIa. PanvoHanbHbIE W UPPAUMOHAIBHBIE YHUCIIA.
ApubdmMernueckre omneparud ¢ JICWCTBUTEIbHBIMH  4YHCIaMH. MOoOayib
JEHUCTBUTEIBLHOTO YUCIIA U ero cBoicTBa. [IprOnnkEHHbIE BEIUUCTIEHUS, TPABUIIA
OKPYTJICHHUS, IPUKUKA U OLIEHKA PE3YJIbTaTa BIYUCICHH.

Crenenp ¢ wnenbiM mnokaszateneMm. bunom Herorona. HMcnonbs3oBanue
noaxojasme (opMbl  3allUCH  JACUCTBUTENBHBIX YWCET JUIS  PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTABIICHUS TaHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

Crenenp ¢ paluoOHaIBHBIM IIOKa3aTeIEM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuynbie U HaTypalbHbIE
JoTapu(pMBbI.

CuHyC, KOCHHYC, TAHT€HC, KOTAHTE€HC YKMCIOBOTO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YMCIJIOBOTO apryMEHTA.

YpaBHEHUSA U HEPABEHCTBA

ToxnectBa M TOXIECTBEHHbIE INpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHHUs. PaBHOCUIIbHBIE YpAaBHEHHUSI U ypaBHEHHUS-CIeACTBUA. HepaBeHCTBO,
pelIeHrnEe HEPAaBEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IENBIX U JPOOHO-PAMOHATBHBIX YPaBHEHUN
Y HEPABEHCTB. MHOTOWIECHBI OT OJTHOW MEepeMEHHOU. JleeHrne MHOro4iIeHa Ha
MHOTro4JieH ¢ ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIbIMH
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHUsI YUNCTOBBIX BBIPAKEHUN, COEPKAIIMX CTENIEHU U KOPHH.

WppanuoHanpHble  ypaBHEHHS. OCHOBHBIE =~ METOABI  pELIEHUs
MppalMOHAIBHBIX YPABHCHUMU.

[TokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEMICHUS IOKA3ATEIbHBIX
YpPaBHEHHUM.

[IpeoOpa3zoBaHue BbIpaXXEHUI, COAEPKAIUX JTOTapU(MBI.



Jlorapupmuueckre  ypaBHeHHs.  OCHOBHbIE = METOABI  PEHICHUS
norapu(pMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIIbIL. IIpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKCHUM. PelieHre TpuroHOMEeTpUIECKUX YPABHEHU .

Pemienne cucreMm JTUHEHWHBIX ypaBHEHUN. MaTpuila CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OmnpeaenuTens MaTpuilbl 2X2, €ro T€OMETPUYECKUM CMBICI U
CBONMCTBA, BBIYNCIICHUE €T0 3HAYEHUs, IPUMEHEHHUE ONIPEIETUTENS 11l pELICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelieHne npuKIagHbIX 3a4a4 ¢ MOMOIIBIO
CHUCTEMBl JIMHEWHBIX YypaBHeHHH. lcciienoBaHWe NOCTPOEHHOW MOJEIH C
MOMOIIIBIO MATPHI] U OTIPEIETUTETIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIICH PEAIbHOM CUTYallMU C ITOMOIIBIO
YpPaBHEHUH M HEPABEHCTB. l[puMeHEeHNE ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a7a4 M 3a/lad U3 Pa3IuyHbIX 00JacTell HayKu U peaabHOM
KU3HU.

DyHKUNH U TPaPuKu

@OyHKusA, crnocoObl 3anaHus (yHKUMUA. B3aumHO 0OpaTHble (DYHKIMH.
Kommosumust ¢pynknmii. ['paduk QyHKImu. DneMeHTapHbIE MpeoOpa3oBaHUS
rpadukoB QyHKIIHIA.

OO6nactp onpeneneHus 1 MHOKECTBO 3HaUeHU QpyHkiuu. Hynu dyHkimm.
[IpomexxyTkn  3HaKomocTOsSHCTBA.  UETHble U HEYETHBIE  (PYHKIUU.
[lepuoguueckne  pynkuuu.  IIpoMeXyTKH  MOHOTOHHOCTH  (YHKIIUH.
MakcumyMbl 1 MUHUMYMBI (QyHKIIMUA. Hanbombiiee u HauMeHbIee 3HAYCHUS
(GyHKIIUM Ha TIPOMEKYTKE.

Jluneiinas, kBagpaTuuHas U JpOOHO-TMHENHHAs (QYHKIMU. DJIEMEHTapHOE
UCCJIEI0BAHKUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHas (yHKIMS ¢ HATYpaJIbHBIM U LIEJIbIM MoKa3zaTesneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa u TpaduK KOPHS N-Oi CTENEHU Kak (QYHKIHH OOpaTHOM
CTEIEHH C HATYpaJbHbIM [10KA3aTEIIEM.

[TokazaTtenbHas u norapudmuueckas QyHKIIMU, UX CBONCTBA U Tpaduku.
Ncnons3oBanue rpadhukoB GyHKIUN IS pEIICHUS] ypaBHEHUM.

TpuroHomerpryeckass OKPYXHOCTb, OIPENCICHUE TPUTOHOMETPUUECKUX
(GyHKIIHIA YUCITIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIbHBIX IPOLECCAX U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4eCKOro aHaIu3a

ITocmenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUS ITOCJIEIOBATSIbHOCTESH. MeTox
MaTEMaTU4ECKOU VHJIYKLUH. MOHOTOHHBIE u OTpaHUYECHHBIC



NOCJIEI0BATENBHOCTH. MICTOPUS BO3HUKHOBEHHSI MAaTEMATUYECKOTIO aHAIN3a KaK
aHanu3a OECKOHEYHO MaJbIX.

Apudmernueckass W TreoMeTpHUecKas — MIporpeccud.  becKOHEYHO
yObIBaromiasi reomerpudeckas mporpeccusi. CymMma OeCKOHEUHO YObIBaromien
F€OMETPUUYECKOM ITPOrpeccuu. JIMHEMHBINA U 3KCITOHEHIIMAIBHBIN POCT. Yuclo e.
dopmysia CIOXKHBIX TPOIEHTOB. Vcmosib30BaHWE MPOTPECCUM ISl PElICHUS
peanbHbIX 3aJ1a4 MPUKJIIAHOTO XapaKkTepa.

HemnpepriBable (yHKIIME U WX CBOWCTBA. To4yku pasphiBa. ACHMITOTHI
rpadukoB ¢ynkuuii. CBoicTBa (DYHKIMI HENPEPHIBHBIX HAa OTpe3Ke. MeTo
MHTEPBAJIOB I PELICHUS HEpaBeHCTB. [IprMeHEeHue CBONCTB HENPEPBIBHBIX
GyHKUMIA 151 peleHus 3a1ay.

[TepBas u BTOpas npousBoanbie GyHKIMU. OnpeeneHue, reOMeTpUIeCKui
U (U3UYECKUN CMBICT MPOU3BOJHON. YpaBHEHHE KacaTelbHOU K Trpaduky
GhyHKIUN.

[IpousBoansie  3neMeHTapHbIX  GyHKuMid. [IpousBoaHass  cyMMBI,
MPOU3BEACHUS, YACTHOT'O U KOMIIO3UIINU (HYHKITUH.

MHo:kecTBa M JIOTHKA

MHOX€eCTBO, omepalnuyd HaJl MHOXKECTBAMU M HUX CBOMCTBA. Jlmarpammebl
Oiinepa—Benna. I[IpuMeHeHUE TEOPETUKO-MHOXKECTBEHHOTO ammapara JJis
OTMCAHUS PEATbHBIX MPOIECCOB M SBJICHUH, NMPU PEIICHUU 3a7ad U3 JAPYTUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMAaTHIECKOTO OOBEKTA, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHHSI.

11 KJTACC

Yuciia 1 BBIYUCICHUA

Hatypanbhble u nesnble yncna. [[puMeHeHre Npu3HaKkoB ASIUMOCTH LENbIX
guces, Hanboapmuii obmui nenutens (nanee — HOJl) u Hanmensbiee oOriee
kpatHoe (manee — HOK), ocrtatkoB mo monynto, anroputma EBkiuma s
pelIeHus 3a7a4 B IIeJIbIX Yuciax.

Kommnekcusle uncna. Anredpanueckass ¥ TPUTOHOMETpHUYECKass (POpMBbI
3aMKMCH KOMIUIEKCHOrO 4ucia. Apu(MeTHdecKkue ornepauuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxeHne KOMIUIEKCHBIX YHMCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myapa. KopHu n-oil cteneHu u3 KOMILIEKCHOTo yucna. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHMsl H HEPABEHCTBA



CucremMa W COBOKYIIHOCTh YPaBHEHMH M HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUrOHOMETPUYECKHX YPAaBHEHHMH €  IOMOLIBIO
TPUTOHOMETPHUUYECKOU OKPYKHOCTH. Pemenue  TpUrOHOMETPHUYECKHUX
HEPaBEHCTB.

OcHOBHBIE METOJbl pEUICHUsl IMOKa3aTeNbHbIX M JIorapupMuuecKkux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELICHUS CHUCTEM M COBOKYNHOCTEH palMOHAJIBbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu.

IIpumeHenne ypaBHEHMH, CHUCTEM M  HEPAaBEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a/ad M 3aJad U3 pa3iudHbIX 00JacTeil HAyKu M pealbHOM
KU3HH, UHTEPIPETALNS I0JTYUYEHHBIX PE3YJIbTATOB.

DyHKUNH U TPaPuKu

I'padpux kommosunmu ¢yHkumidi. I'eomeTpuueckre oOpa3bl ypaBHEHU U
HEPaBEHCTB Ha KOOPJIUHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QpyHKITNHU, KX CBONCTBA U TpaUKH.

['padprueckue meTonbl pelieHrs ypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/Ibl PEIlICHUs 3a1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (YHKLUI O HCCIEAOBAHMS MPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUH 337ad U3 JPYTUX y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HMU.

Hauana MmaTeMaTH4eCcKOro aHajamnsa

[IpumeHeHre Npou3BOIHON K MCCIIETOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTb
u 3KcTpemMymbl. HaxokaeHue HauOOJIbIIEr0 M HAWMMEHBIIEr0 3HAYEHUUH
HENpepbhIBHON (QYHKIIMN HA OTPE3KE.

IIpumeHeHne NPOM3BOJHON I HAXOXACHUS HAWJIydllero pelIeHUs B
NPUKIAIHBIX 3a/adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHUs Ipoliecca,
3a1aHHOTO (hOPMYJIOM UK rpadUKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX pyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HUnrerpan.  I'eomerpudeckuidi  CMBICI  HMHTErpajia.  BeluncieHue
onpenenéHHoro uaTerpana mno Gopmyne Hetotona-JIebuua.

[IpumeHeHue uHTErpana il HaXOXKACHMsS IUIOMIAEH MIIOCKUX (Uryp U
00BEMOB TEOMETPUIECKUX TEIL.



[Tpumepsr pemenuit audpepeHIManbHbBIX YpaBHEHUNH. MaremaTudyeckoe
MOJICJIMPOBAHUE pEAJbHBIX MPOLECCOB C MOMOMIbIO Au(depeHIruanbHbIX
YPaBHECHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJITEBPA M1  HAYAJIA MATEMATHYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIA YPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaaHCKOr0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTD T'PAXKTAHCKOM MO3UITUU 00YYAOIIEroCs KaK aKTUBHOTO
M OTBETCTBCHHOTO 4YJ€HAa POCCHUUCKOrO0 OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IIUYHBIX CTPYKTYP, SIBICHUH,
IpoLeayp TPaKIAaHCKOro o0miecTBa (BBIOOPBI, OMPOCHI M JIPYroe), yMEeHUe
B3aMMO/JICHCTBOBATh C COIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIHUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAKTAHCKONW UACHTUYHOCTH, YBAKECHUS
K MPOIUIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOIIICHUE
K JOCTH)KEHUSIM POCCHMCKMX MAaTEMAaTHKOB M POCCHMCKOW MaTEMaTHYECKON
IIKOJIbI, UCMOJIb30BAHUE ATHUX JOCTHKEHUW B JIPYTHX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHHe Ty XOBHBIX LHEHHOCTEN POCCUHCKOTO HapoJa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUU HayKH H
NEATENbHOCThI0 YYEHOTO, OCO3HAHWE JIMYHOTO BKJIaJga B IOCTPOCHUE
YCTOMYUBOTO Oy IyIIEro;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYash 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, pELICHUH, pacCyXJIeHUN,
BOCIIPUUMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSITH MaTEMATHUUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0€30MacHOro 00pa3a >KM3HHU, OTBETCTBEHHOE OTHOIIIEHUE
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTaHUE, COATaHCUPOBAHHBINA PEKUM 3aHATHI U

OTJIbIXa, perymnsipHas busnueckas aKTUBHOCTB), busnueckoe
COBEPIICHCTBOBAHHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeSATEeNbHOCTHIO;

6) Tpy10BOT0 BOCIIMTAHMSI:



TOTOBHOCTh K TPYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUS, HMHTEpPEC K
paznmuuHbiM  chepaM  TPO(PECCHOHATBLHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U e€ MPUIIOKEHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynmymieli mpodeccun W peaau3oBBIBaTh COOCTBEHHBIC J>KM3HCHHBIC ILIAHBI,
FOTOBHOCTh U  CIHOCOOHOCTH K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 Ha MPOTSKEHUM BCEW KW3HU, FOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

c(OpPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, MOHUMAaHUE BIUSHUS
COIIMATIbHO-DKOHOMUYECKUX  MPOLECCOB HA COCTOSIHUE MPUPOJHOU H
COIIMAJILHOM Cpejlbl, OCO3HaHUE TJIO0AJBLHOIO XapaKTepa HSKOJOTHYECKUX
npo0JieM, OpUEHTAllUSI HA IPUMEHEHNE MAaTeMaTUYECKUX 3HAHUMN ISl PEIICHUS
3a/1a4 B 00JIaCTH OKPY>KArOIIeH Cpepl, IITAaHUPOBAHUE MTOCTYIKOB U OIICHKU UX
BO3MOXHBIX ITOCJIEICTBUMN JIJIL OKPYKAIOILIEN CPEbI;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUSI HAYKH W  OOIIECTBEHHOW TMPAKTUKH, TTOHUMaHUE
MaTeMaTUYeCKOW HAayKH Kak c(epbl 4eIOBEUECKOW NEeATeTbHOCTH, ITArloB €&
pPa3BUTHS M 3HAYUMOCTH [UJISl Pa3BUTHS LUBWIM3ALHUH, OBJIAJCHUE S3BIKOM
MAaTEMATUKH U MaTeMaTUYE€CKOW KYJIbTYpOW KaK CPEACTBOM IIO3HAHMS MUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M HUCCIIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUAYAJIBHO U B TPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBbie Jilornuyeckue JeiicTBUA:

BBISIBJISITh M XAPAKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
OOBEKTOB, IIOHATHH, OTHOIICHHH MEXAy TMOHATUAMH, (OPMYIUPOBATH
omnpeaeIeHUs TIOHSATHI, YCTaHaBJIUBATh CYIIECTBEHHBIN MpU3HAK
KJaccupuKalii, OCHOBaHMS g OOOOIIEHHS U CpaBHEHUS, KPUTEPUHU
MPOBOJIMMOTO AHAIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIUE, YCIIOBHBIC,

BBIABJISAITH ~ MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
MpOTUBOpeUHs B (hakTax, JaHHBIX, HAOIIOJECHUSIX U YTBEPKACHUAX, MpejiaraTh
KPUTEPUU JIJIS1 BBISIBIICHUSI 3AKOHOMEPHOCTEN ¥ TPOTUBOPEUHNIL;



JIeNIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, AECTYKTUBHBIX U
MHJYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOATEIbHO J0Ka3aTeIbCTBA MaTEMaTUYECKHUX
YTBEPKACHUNM (MpsMbIE W OT MPOTHBHOIO), BBICTPAWBATh apryMEHTALUIO,
HNPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS
Y BBIBOJIBL;

BBIOMpATh CIOco0 penieHus ydyeOHOMl 3agauu (CpaBHHUBATh HECKOJIBKO
BapHMAaHTOB pelIeHMs, BBIOMpaTh Hauboiee MNOAXOASAIUNA C  YUYETOM
CaMOCTOSTEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIEN0BATEIbCKUM MHCTPYMEHT MO3HAHMS,
(GbopMynupoBaTh  BOOPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (JOPMUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH
CBOIO ITO3ULIAI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITENIBHO CIIAHUPOBAHHBIH SKCIIEPUMEHT,
HCCJIEI0BAHNE IO YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTeMAaTHYECKOro OOBEKTa,
SBJICHHUS], IIPOLIECCA, BHIBICHHUIO 3aBUCUMOCTEN MEKIYy 0OBEKTaMU, SIBJICHUSMH,
IIPOLIECCAMY;

CaMOCTOSITENIHO (POPMYIHPOBaTH 0O0OIIEHNS U BBIBOABI 110 pe3yibTaTaM
MPOBEAEHHOIO HAOMIOJIEHUS, HCCIEJOBaHUs, OIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIEHUIA;

IIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NPOLECCa, a TAaKXKE BBIIBUTATh
IIPEATOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(DULUTHI HTHOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha
BOIIPOC U JUISI pEUIEHUS 3a]1auu;

BbIOMpaTh ~ MHGOpPMAIUMI0O U3  UCTOYHHKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh M HHTEPHPETUPOBATH HHPOPMALUIO
pa3MyYHBIX BUAOB U (POPM IIPE/ICTABICHHUS;

CTPYKTYPUPOBATh MHPOPMALIUIO, MPEACTABIATh €€ B Pa3IMYHbIX (PopMax,
WUTIOCTPUPOBATH TpaduvecK;

OLICHUBATh HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMYJINPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe 1elCTBHS
OOmenne:
BOCIIPUHUMATH ¥ JOPMYJIMPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHSIMU
U LeJISIMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PECHHS B



YCTHBIX U IIMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHMs 10 X0y PEILICHMS 3aJayH,
KOMMEHTHUPOBATH IOJIYYEHHBIN PE3yJIbTaT;

B X07ie 00CY’KJI€HH 3a]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAAEMOM TEMBI,
npo0JieMbl, pelaeMoil 3ajJaud, BBICKAa3blBaTh HIEH, HAllEJICHHbIE Ha IOHMCK
pelIeHns, CONOCTABIIATh CBOU CYXKICHHUs C CYKICHUSAMH JIPYTMX YYaCTHHUKOB
auanora, 0OHapy>KMBaTh pa3IMuue U CXOJICTBO MO3UIMH, B KOPPEKTHOU popme
(opMyJIMPOBATH Pa3HOIJIACHSI, CBOU BO3PAKEHUS;

NPENCTABIATh  pE3yabTarbl  pELIeHUsA  3a4a4d,  DKCICPUMEHTA,
UCCIIEIOBaHMsI, MMPOEKTA, CaAMOCTOSTEIbHO BbIOMpATh (OopMaT BBICTYIUIEHUS C
y4€TOM 3a/1ay MPEe3eHTAUU U 0COOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eiiCTBHSA

Camoopranusanms:

COCTaBJISITh IUIaH, ITOPUTM PELIEHUS 3aJ]aui, BEIOUpaTh COCO0 pelIeHus
C yd4€TOM HMEIOIIMXCA PEecCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BApHAHTHl PEUICHUH C Y4ETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJa/IETh HABBIKAMM IIO3HABATENIbHOM peQuieKcuM KaK OCO3HaHUs
COBEPILIAEMBIX JCHCTBUMN U MBICTUTEIBHBIX MIPOIIECCOB, X PE3YJIbTATOB, BIAJCTh
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpoliecca U pe3yjbTaTa perieHUs
MaTeMaTHUYEeCKOM 3a4auu;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPU PELLIEHUH 33]1a4H,
BHOCUTb KOPPEKTHBBI B JESITEIHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBUAM, OOBACHATH
NPUYHUHBl JIOCTHKEHUS WJIA HEAOCTUKEHUS PE3YyJIbTaTOB JESITEIbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeIbHOCTD:

NOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMaHAHOW U MHIUBUIYaIbHOM
paboThl MpHU peuieHud Y4YeOHBIX 3a/Jay, NPUHUMATh IeJb COBMECTHOMU
JESTENbHOCTH, INIAHUPOBATh OPTraHU3ALMI0 COBMECTHOM padOThI, pacHpeaeisaTh
BUJIIbI padoOT, JOrOBapHMBAThCS, OOCYXKIaTh NPOLECC W pe3yJabTaT paloOTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIIOIEH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HWHBIE), BBINOJIHATH CBOK YacTh pabdOThl U
KOOPJAMHHUPOBATh CBOM JIEUCTBUS C JPYIMMH WIEHAMH KOMAaH[Ibl, OLIEHHWBAThH



KayeCTBO CBOETO BKJIa/ia B OO MPOAYKT IO KPUTEPHSIM, CPOPMYITHUPOBAHHBIM
y4aCTHUKAaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyyaromuics MOTYYUT CIIETYIONTUE
IPEIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMMbl y4eOHOTO
Kypca «Anredpa u Hayajla MAaTeMaTUYECKOr0 aHaAIU3a:

Yuciia v BBIYMCTICHUSA:

CBOOOJHO OTIEPUPOBATH MOHATUSIMH: PAIMOHAIBHOE YHCII0, OECKOHEUHAS
MepuoInYecKasl JApoOb, TMPOIEHTHI, HPPAIMOHAIIBHOE YHCJIO, MHOXKECTBA
PalMOHAIIBHBIX U ACHCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCA;

MPUMEHSTh APOOM W TPOLIEHTHI Il PEIICHUs MPUKIAIHBIX 3a]ad U3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATbHOU KU3HU;

MPUMEHSTh TPUOTMKEHHBIC BEIYMCIICHUS, TTPaBUiIa OKPYTIACHUS, TPUKUAKY
U OLICHKY pPE3yJbTaTa BbIUYNCIICHUI;

CBOOOJHO ONEpUpPOBATh TMOHATHEM: CTENEHb C IIEJIbIM IOKa3aTeseM,
WCIIOJB30BaTh MOAXOIAIIYI0 (OpMYy 3almucH JIEUCTBUTEIbHBIX YHCEN JUIs
pelIeHUs MPAKTUYECKUX 3a7a4 U NPEICTaBICHUS JTaHHbIX;

CBOOOTHO OTIEPUPOBATH MOHATHEM: ApUPMETUIECKUN KOPEHb HATYpaIbHOU
CTEIICHH;

CBOOOJHO  ONEpPUPOBATh TMOHSATUEM: CTENEHb C  paldOHAJIbHBIM
ITOKA3aTeIeM;

CBOOOJHO OMEPUPOBATH TMOHATUSAMU: JOrapudM UHCIA, NCCITHYHBIE H
HaTypaJbHbIE JIOTapu(PMBbI;

CBOOOJIHO OMEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHITUSIMU: APKCUHYC, ADKKOCUHYC U aPKTAHT€HC YUCIIOBOTO
apryMeHra.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJIHO OTIEPUPOBATH MOHITUSIMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWIIbHBIE  YpPaBHEHUS W  YPABHEHUA-CIEJCTBUS,  PaBHOCUJIbHbBIC
HEPaBEHCTBA;

MPUMEHSATh PA3JIUYHbIE METOJIbI PEIICHUS PalMOHAIBHBIX W JPOOHO-
pallMOHAJIbHBIX YPAaBHEHHM, NPUMEHATh METOJ HHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB;

CBOOOJIHO ONEPUPOBATh MOHSATUSIMU: MHOTOUJIEH OT OJTHOM NMEPEMEHHOM,
MHOTOWICH C MEIbIMU KO3(PUIIMEHTaMU, KOPHM MHOTOWICHA, MPUMEHSITh



JIeJICHEe MHOTOWIEHa Ha MHOTOYJIEH C OCTAaTKoM, TeopeMy besy u Teopemy
Buera nns pemenus 3amnady;

CcBOOOJHO OIEpPUPOBATh MOHATUSAMHU: CUCTEMa JUHEHHBIX YpaBHEHHH,
MaTpuIla, OMPEJCIUTENIb MATPUIlBl 2 X 2 W €ro reOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOMCTBA OMpEAENUTENs 2 X 2 JUisl BBIYMCICHUS €r0 3HAUYCHMS,
MPUMEHSATh ONPEIACIUTEIA I PEIICHUS CHCTEMBbl JIMHCWHBIX YpaBHEHUH,
MOJICTIMPOBaTh peajbHble CHUTyalldd C TIOMOMIBIO CHCTEMBI JIMHEHHBIX
YpaBHEHUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIM C TIOMOIIbIO MATPHUI] U
oTpeIeUTeNIel, MHTEPIPETUPOBATH MOTYUYCHHBIN PE3yIIbTaT;

UCIIOJIb30BaTh CBOMCTBA JACHCTBUH € KOPHSIMHU [UIsi TMpeoOpa3oBaHUs
BBIPAKECHUN;

BBITIOJHATh MPEoOpa3oBaHMsl YUCIOBBIX BBIPAXKEHHUH, COAEpIKaIlIUX
CTETNICHU C PallMOHATBHBIM IMOKa3aTEIeM;

UCIIOJIb30BaTh cBoiicTBa  Jiorapudmosn TUISt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKECHU;

CcBOOOHO ONEPHPOBAThH MOHATUSMU: UppAIlMOHATIBHBIC, TTOKa3aTebHbIE U
jgorapuMuuecKre ypaBHEHHUS, HAXOOUTh WX pPEHICHHA C TOMOIIBIO
PaBHOCWJIBHBIX TIEPEXOI0B MITM OCYIIECTBIISISI MPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE  TPUTOHOMETPUYECKHUE dbopmynbsl s
npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BHIPAKEHUH;

cBOOOJIHO OMNEpUPOBATh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
MPUMEHATh HeoOxomumble (GOPMYJIBI Uil  PEHICHUS OCHOBHBIX —THITOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJIETUPOBAaTh pealbHble CHUTyallud Ha SA3bIKE anreOpbl, COCTaBIATH
BBIpQXCHUS, YpaBHEHUS, HEPAaBEHCTBAa IO YCIOBUIO 3a/adyd, HCCIEA0BaTh
MOCTPOCHHBIE MOJEIN C HCTIOIb30BAHUEM alllapara aareopsbl.

DYyHKIUU U TPAPUKHU:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: (DYHKIHMS, CIOCOOBI 3a/aHUs
GyHKIIMK, B3aMMHO oOOpaTHble (QYHKIMHM, KOMMO3WLMS (QYyHKUIMMA, Tpaduk
(yHKLNH, BBIIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBanus rpa)uKoB PyHKIUI;

CBOOOJTHO OTMEPUPOBATH MOHATUSIMH: 00JIACTh OMPEACICHUS U MHOXKECTBO
3HauYeHUN DYHKINH, HYJIM QYHKIIMN, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OIEpUPOBaTh MOHATUSMU: YETHbIE M HEYETHBIE (DYHKINH,
nepuoIndeckue GyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIITHH, MAaKCHMYMBI
U MUHUMYMBI (yHKIIUHA, HauOOJIbIlIee W HAaWMEHbINICEe 3HAYCHHE (PYHKIIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMU: CTETICHHAs] (DYHKIIUS ¢ HATYpaIbHBIM
U LIeJIbIM MOKa3aTeseM, rpaduk cTeneHHOM (YHKIMK ¢ HATYpalbHBIM U LIEJIbIM



nokaszatesieM, TpaduK KOpHs n-Oi CTENEHM KaK (YHKIMM OOpaTHOW CTENEHM C
HATypaJIbHbIM MOKa3aTeNeM;

OTIEpUPOBAThH MOHATHAMU: JUHEHHAs, KBagpaTUIHas U IpOOHO-TMHEWHas
(GYHKIUM, BBIMOIHATH JJIEMEHTApPHOE HCCIENOBAaHHME M MOCTPOCHHE HX
rpauKoOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: MOKA3aTeNbHAs U JorapupMuyecKas
(GyHKLIMH, UX CBOMCTBA W TpaUKH, UCIOJIb30BATh UX IPapUKH ISl PELICHUS
YPaBHEHUH;

CcBOOO/IHO ONEpUPOBATH MOHATUSAMHU: TPUTOHOMETPUUYECKAs OKPY>KHOCTD,
OIpe/ieJIeHUEe TPUTOHOMETPUUECKHUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (GYyHKUMA [ HCCIAEJOBaHUS MPOILIECCOB U
3aBUCUMOCTEN MpU PEIICHUH 3a7a4 U3 APYTHX YUEOHBIX MPEIMETOB U PEATIbHON
’KU3HU, BBIpaXXaTh (HOPMYyJIaMU 3aBUCUMOCTH MEKy BETUUMHAMU;

Hayana MmareMaTH4eCKOro aHaJIN3a:

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: apUPMETHUECKas U TeOMETpUUYECKas
nporpeccusi, 0eCKOHEUHO yObIBaloIlas reoMeTpruuecKas Iporpeccus, TMHEUHbBIN
U DKCHOHEHIMAIbHBIA pPOCT, (QOpMyNa CIOXKHBIX IPOLEHTOB, HMETh
IIPEICTABICHUE O KOHCTAHTE;

UCMOJIb30BaTh MPOTPECCUM JUIsl PELICHUs peasIbHBIX 3a/ad MPUKIAJHOTIO

XapakTepa;
CBOOOJTHO OIEPHUPOBATH TMOHITHSAMU: TIOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJJaHHS MOCJIEeI0BATEILHOCTEH, MOHOTOHHBIC U OrpaHHYCHHBIC

IIOCJIEIOBATEIbHOCTH, ITOHUMAaTh OCHOBBI 3apOXACHUS MaTEMaTUYECKOTO
aHaJIM3a KaK aHaJIn3a OECKOHEUHO MAaJIbIX;

CBOOOJIHO ONEpUPOBATh MOHATUSMM: HENPEPbIBHbIE (YHKIMH, TOYKH
paspeiBa rpaduka GyHKUNN, aCUMIITOTHI Ipaduka QyHKINH;

cBOOOJHO OINEpPUPOBATh MOHATHEM: (PYHKIIMS, HEIpPEphIBHAsI Ha OTPE3KeE,
NPUMEHATh CBOICTBA HEMPEPHIBHBIX QYHKIUI JIJIs peLIeHMs 3a/1a4;

CBOOOZIHO ONEpPUpPOBAaTh MOHATHSMM: IE€pBas M BTOpas IPOU3BOJHBIC
(GyHKUIMH, KacaTelbHas K rpaduKy QyHKINY;

BBIYHCIIATH TPOU3BOJAHBIE CYMMBI, IPOU3BEICHHUS], YACTHOI'O U KOMIIO3ULIUU
ABYX (YHKIUH, 3HATh MPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINA;

UCIOJIb30BaTh F€OMETPUUECKUNA U (PU3NYECKUN CMBICI MPOU3BOIHOMN AJis
pelIeHus 3a1a4.

MmuoxecTBa H JIOTHKA:

CBOOOJHO OMNEPUPOBATh MOHATHUAMH: MHOXECTBO, ONEpPalUd Haj
MHO>XECTBaMU;



UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapaT sl ONHCAaHUs
peanbHBIX MPOIECCOB W SIBIICHUWM, MPU PEIICHUU 3a7ad U3 JAPYrUX Y4EOHBIX
MPEJIMETOB;

CBOOOJTHO OMEpPUPOBAThH MOHSATUSMU: OINPECICHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBHE,  CBOWCTBO  MAaTeMaTHYeCKOro  OOBEKTa,  J0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIC YPABHECHUSI U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce oOyyaromuiicss MOJYUYUT CIEAYIOLIUE
MIPEMETHBIC PE3YIHTATHI IO OTJIECIHHBIM TeMaM pabodeil mporpaMMbl y9eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHaAITN3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBATh MOHATHUSMU: HATypaJlbHOE U IIEJI0€ YHCIIO,
MHOKECTBA HATYPAIBHBIX U LEJbIX YHCEII, UCIIOJIb30BATh IPU3HAKU JIEITUMOCTHU
uenbix urcesn, HOJ[ u HOK HatypanbHBIX yKicen AJist pelieHus 3aa4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO ONEPUPOBATH MOHATHEM OCTAaTKa IO MOJIYJIIO, 3alKHChIBAThH
HATypaJIbHBIE YUCJIA B PA3JIUYHBIX O3UI[MOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOO/IHO OINEpPUPOBATH MOHSATHUSIMHU: KOMIUIEKCHOE YHCIO U MHOKECTBO
KOMITJIEKCHBIX YHCENI, TPE/ICTABIIATh KOMIUIEKCHBIC YHCIIA B alreOpandecKkon u
TPUTOHOMETPHUUECKOU (PopMe, BBIMOIHATh apu(METHUECKHE ONepaluyd ¢ HUMU
1 n300pa)kaTh Ha KOOPJMHATHOM IJTIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO OMEPUPOBATH MOHATUSIMU: UPPALUOHAIIbHbBIC, TOKA3aTEIbHbIC U
norapuMUYECKHEe HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TOMOIIbIO
PAaBHOCHJIBHBIX MTEPEXOJIOB;

OCYILIECTBIISITh OTOOp KOPHEH MpHU pPEHIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OIEpUPOBATH MOHSITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSATh HEOOXOIUMble (OpPMYJbl I PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHSATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUM
W HEPABEHCTB, PABHOCHWIBHBIE CHUCTEMBI M CHCTEMBI-CIEICTBUSA, HAXOJUTh
pELICHUsI CHUCTEMBI M COBOKYITHOCTEM PAlUOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX U JOrapu(MUUYECKUX YPABHEHUN U HEPABEHCTB;

pelarhb paloHaIbHbIC, VMppaluOHAIbHEIE, MOKa3aTelbHbIE,
Jorapu@Muyeckue U TPUTOHOMETPUYECKHE YpaBHEHHUSI U HEPaBEHCTBA,
coAepKaluye MOAYJIA U IapaMeTPBbl;

MPUMEHSTH TpauuecKue METOIbI JAJI PEIICHUS] YPABHEHHU 1 HEPABEHCTB,
a TaK)Ke 3a7a4 C mapameTpamu;



MOJIETUPOBAaTh pealbHble CHUTyallud Ha SA3bIKE anreOpbl, COCTABIATH
BBIPAXKEHNUs, YPaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCJEN0BATh IMOCTPOEHHBIE MOJENHM C HMCIOJb30BAaHUEM ammapara anreopsl,
MHTEPIPETUPOBATH MOJIYUEHHBIA PE3YIIbTAT.

DOyHKUUM ¥ rpapuku:

CTpOUTh TpadUKH KOMIIO3ULIMH (YHKIHMA C MOMOILNBIO 3JIEMEHTapPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH TeOMEeTpHuYecKkue oOpa3bl ypaBHEHHWH M HEPABEHCTB Ha
KOOPJAWHATHOW MJIOCKOCTH;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: TpadUKH TPUTOHOMETPUUECKUX
byHKIU;

NPUMEHATh (PYHKUUU JJII MOJEIMPOBAHUSA M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hayana MmareMaTH4eCKOro aHaJIN3a:

UCIIOJIb30BaTh  NPOU3ZBOAHYIO  JJisi  HcciefdoBaHUs  (QYHKIMH  Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI;

HAXOAUTh HAauOOJbIlIEe U HaAUMEHbIIee 3HAUCHUSI (PYHKIIMH HEMPEephIBHOU
Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO U1l HAXOXIAEHUS HAWJIY4IlEer0 PEHICHUs B
MPUKIAHBIX, B TOM 4YHCIE COLUHAIBHO-JKOHOMHMYECKHX, 3aJadax, i
ONpEJENIeHUs] CKOPOCTH M YCKOPEHHs MpOLEcca, 3aJlaHHOro (GopMylion uiu
rpadukom;

CBOOOJIHO OINEpUPOBATh MOHATHSAMH: TiepBooOpa3Hasi, OInpeacaEéHHbIN
UHTErpaj, HaXOAUTh MEPBOOOpa3HbIC SJIEMEHTAPHBIX (PYHKIUNA M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HaXOJIUTh IUIOIIA]IU IJIOCKUX (PUTYP U OOBEMBI TEJT C TOMOIIBIO HUHTETPAJIa;

MMETh NPEACTABICHUE O MATEMAaTUYECKOM MOJEIMPOBAHMM Ha IIpUMeEpe
coctaByieHus U pepeHITNaIbHBIX YPABHEHHUI;

pemaTh IPUKIAJHbIE 3aJa4l, B TOM YHCIIE COLMAIbHO-D)KOHOMUYECKOT0 U
(bu3HYecKOro xapakrepa, CpeJICTBaMH MaTEMaTHUYECKOTO aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoimnuecTBo yacos
Ne
Konrpousn DyiekTpoHHbIE (UG pPOBbIE)
n/ HanmMeHoBaHue pa3/iesioB U TeM NMPOrpaMMbl
Bcero HbIe o0pa3oBaTe/ibHbIE PeCYpPChI
n
padoTbI
1 [ToBTOpEHME 10
) MHuoskecTBO JeHCTBUTEIBHEIX Yucell. MHorowieHsl. PannoHaanHbBIE 10 1
ypaBHEHUs U HepaBeHCTBAa. CUCTEMBbI JIMHEWHBIX YPAaBHEHUM
3 I'paduku Tpuronomerpuueckux Gpynkiuii. TpuroHomerpuyeckue 16
HEpaBEHCTBA
4 TpUroHOMETpUYECKHUE BBIPAKEHUS U YPABHEHUS 24 1
KommuiekcHbie uncna 10
6 ITocnenoBaTenbHOCTH ¥ TPOTPECCUU 10 1
7 HenpepwiBabie pynkiuu. [IponsBoanas 20 1
8 HccnenoBanue GyHKIHIA ¢ TOMOIIBIO TPOU3BOAHOMN 24
9 [ToBTOpeHme, 0600IIEHUE, CUCTEMAaTH3alIHsI 3HAHUN 12 2
10 Apudmerndecknit KOpeHb n-0ii crenenu. MppannoHnanbHbIe 1 1

ypaBHEHUS




11

[NoxazatensHast pyHkys. [TokasaTenbHbIe ypaBHEHUS

12

Jlorapudmuueckas GpyHkius. Jlorapupmuueckue ypaBHEHHS

13

Oyukiuu U rpaduku. CrenenHas GyHKIUS C LETIbIM MTOKa3aTeleM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KIIACC

KoaunuecTBo 4acoB

N DJIEeKTPOHHBIE
°
(uudposbie)
n/ HaumeHoBaHue pa3feoB U TeM MPOTrpaMMbl KonTpoJbHbIe
Bcero o0pa3oBaTe/bHbIE
n padoThI
pecypcsbl

| MHuorousnensl. PanonanbHble CUCTEMBI YPaBHEHUS U 12

HepaBecTBa. Cuctema ypaBHEHH
2 Crenenu u kopHu. MppannoHanbHble YPOBHEHHE 18
3 Crenennbie ¢pyHkimu. [lokasarenbHble ypaBHEHHS 22
4 Jlorapudmuueckue ¢pyHkiuu. JlorapeBmuueckue 18

YpaBHEHHS
5 [TepBooOpasHast 1 HHTETpaI 12 1
6 WppanuonansHble, IOKa3aTeNIbHbIE U JJorapu(MUIecKre 24 1

HEPABEHCTBA
. CucreMbl palioHaIbHBIX, HPPALMOHATBHBIX 14 1

MOKa3aTeNIbHbBIX U JOTapu(PMUYECKUX YPABHEHUI
8 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIIHS 3HAHUN 16 2
9 UccnenoBanue GyHKIHIA ¢ TOMOIIBIO TPOU3BOAHON 1 1
10 I'paduku TpUroHoMeTprUUECKUX (HyHKIHA. | 1

TpuronomeTpruyecKkrue HEpaBeHCTBA

11

KoMimekcHbie yucia




12

Harypasbnsle u niensie yucna

13

3ara4yu ¢ napaMmeTpamu

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




ITHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4yacoB

KoHnTpoibHbIe

Bcero
padoThI

JlaTa
HU3yUeHust

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

MHO)€eCTBO, ONepaIuy HaJl
MHOKE€CTBAMH U UX CBOMCTBA

Huarpammbl Ditnepa-Benna

IIpuMeHeHne TeOPETUKO-
MHO>XECTBEHHOI'O arapara
JUIsl peleHus 3a1a4

PanmonansHbie yucna.
OOBIKHOBEHHBIC U
NECSITHYHBIC TPOOH,
MIPOLIEHTHI, OECKOHEYHBIC
MepUOAUYECKHe 1podu

PanmonanbHbie yncaa.
OOBIKHOBEHHEIE U
IeCATUYHbIE pooHu,
MPOIICHTHI, OECKOHEYHBIC
MepUOUYECKHE Tpodu




[Tpumenenue apobeit u
MPOLIEHTOB ISl PELICHUS
MPUKJIATHBIX 3a]1a4

[Ipumenenue apobeii u
MIPOLICHTOB JIJISl PEILICHUS
MPUKJIAHBIX 3a/1a4

JleicTBUTENIbHBIC YHCIIA.
Pammonansubie u
HppalyoHalbHbIC YnCIia

ApudmMeTnieckue onepanuu
C ICHCTBUTEIIBHBIMU YHCITAMH

10

Monynb neiiCTBUTENBEHOTO
YHclIa U €r0 CBOMCTBA

11

[TpubnmxEénnbie
BBIYMCIICHHUS, TPaBUJIa
OKPYTJICHUS, TPUKUIKA U
OIIEHKa pe3yJjibTaTa
BBIYHCIICHUI




12

OCHOBHBIE METO/IbI PEILICHHS
LEJIBIX U JPOOHO-
palMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB

13

OCHOBHI)IG METOAbI peHIeHI/ISI
LETBIX U APOOHO-
paIMoHaIbHBIX YPABHCHHH 1
HEPABCHCTB

14

OcHOBHEIE MCTOJbI pCHICHUA
LETBIX U APOOHO-
palMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB

15

MHOro4ieHsl OT OAHOM1
nepeMeHHou. [lenenue
MHOTO4YJICHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOT04JICHBI C OCJIbIMHA
koapduuuentamu. Teopema
Buera

17

Pemrenne cucreM ITUHENHBIX
YpaBHEHUU

18

Pemrenue cucteM THHENHBIX
ypaBHEHU




19

Marpuiia CUCTEMbI TUHEUHBIX
ypaBHeHUM. Onpenenuresnb
MAaTpHUIIbl 2%X2, €ro
TCOMETPUYECKHIA CMBICT U
CBOICTBA; BRIYUCIICHUE €T0
3HAYCHUS

20

Onpeaenurens MaTPULBL 2%2,
€ro reOMETPUYECKUNA CMBICIT U
CBOICTBA; BEIYHCICHHUE €T0
3HAYCHUS

21

IIpumMeHeHue onpenenurens
JUISL PELLIEHUs] CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

22

Pemenune npuxnagHeIx 3agau
C MOMOIIIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

23

Pemrenne npukiagHelix 3ana4y
C TIOMOIIBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUN

24

Kontponbnas pabora:
"PannoHanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JMHENHBIX ypaBHEHUN"




25

OyHKIHS, CIIOCOOBI 3aJaHUS
¢byskumu. Bzaumuao
oOpaTHbIE (PYHKITHH.
Kommozurmust ¢hyskmmii

26

I'padux GpyHkmn.
DneMeHTapHbIe
npeoOpa3oBanus rpaukoB

byHKIHI

27

OO6nacTp orpeneneHus u
MHOECTBO 3HaYCHUN
¢byskuuu. Hymu ¢pyHknmm.
[IpomexxyTKH 3HaK
MIOCTOSIHCTBA

28

UYeETHbIC U HEYETHBIE
¢byskuuu. [Tepuognueckue
¢byuxun. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMU

29

MaxkcuMyMbl 1 MUHUMYMBI
¢bynkuuu. Hanbonpmee n
HaMMEHBIIIEe 3HAYCHUE
(GYHKINU HAa TPOMEKYTKE

30

JInHeiHas, KBapaTuyHas U
JIpoOHO-THHEHHas QyHKIUU




31

DNeMEeHTapHOE UCCIIeIOBAaHUE
Y TIOCTPOCHHUE TPaPUKOB ITUX

byHKIHI

32

DreMeHTapHOe UcCcieI0BaHue
U MIOCTPOEHUE IPaUKOB ITUX
byHKIMI

33

CTerneHns ¢ 1enbIM
nokasarejieM. bunom
HrroTona

34

CreneHs ¢ 1eIbIM
nokasarejieM. buaom
Hrrotona

35

Crenennasi yHKIUSA C
HATYPaJHHBIM H IENIbIM
nokasaresnem. E€ cBolicTBa

rpaduk

36

Konrponsnas pabora:
"Crenennas ¢pyHkuus. Eé
cBoiicTBa u rpaguk”

37

Apudmerndeckuil KOpeHb
HAaTypaJIbHOU CTEIIEHU U €ro
CBOMCTBa




38

Apudmernueckuii KopeHb
HaTypaJIbHON CTENEHU U €r0
CBOICTBa

39

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAXKECHUI, COAEPIKAINX
CTENEeHU U KOPHU

40

[Tpeobpa3oBaHus YUCIOBBIX
BBIPAYKEHM, COJIEPKAILNUX
CTEIICHU U KOPHU

41

[IpeobpazoBaHms YUCITOBBIX
BBIPAYKECHUI, COJIEpIKAILIUX
CTENIEHU U KOPHHU

42

NppaunonanbHbie
ypaBHeHUs. OCHOBHbIE
METOBI PEIICHUS
VMPPALMOHAIIBHBIX YPaBHEHUN

43

HppaunonanbHbie
ypaBHeHUs. OCHOBHbIE
METObI PEIICHUS
WPPALMOHATIBHBIX YPaBHEHUM

44

Uppanmonanbubie
ypaBHeHUs. OCHOBHbIE
METO/bI PEIICHUS
HUPPALMOHATIBHBIX YPaBHEHUM




45

PaBHOCHIBHEBIE Nnepexoanl B
PEIICHUN UpPaAllUOHAJIbHBIX
YpaBHEHUI

46

PaBHOCHIIBHBIE TEPEXOBI B
peLIeHNU UPPaLMOHAIbHBIX
YpaBHEHUU

47

PaBHOCHIBHEBIE MepexXoanl B
PEIICHUN UpPAlUOHAJIBHBIX
ypaBHEHUI

48

PaBHOCHIBHEIE nepexoanl B
peIiCHUN UppallUOHAJIbHBIX
YpaBHEHUN

49

CsoiicTBa U rpaduk KOpHS Nn-
Ol CTETICHU KaK (PYHKIIUU
00OpaTHOM CTETeHU ¢
HaTypaJabHbBIM [1I0Ka3aTeJIEM

50

CsoiicTBa U rpaduK KOpHS n-
Oli CTETICHU KaK (PYHKIIUU
00OpaTHOM CTETeHU ¢
HaTypaJabHbBIM [1I0Ka3aTelIEM




51

Konrponsnas pabora:
"CBoiicTBa U rpauK KOpHS
N-O¥ CTENEHH.
HppaunonanbHbie
ypaBHeHUs"

52

Cremnenb ¢ palioHaIbHBIM
IIOKa3aTelIeEM U €€ CBOMCTBA

53

Crenenb ¢ pallnOHAIbHBIM
oKa3aTeJjieM U €€ CBOMCTBA

54

CreneHp ¢ pallMOHATBHBIM
[moKasaTreJjieM U €€ CBOICTBa

55

[Toka3zarenbHast QyHKIM, &
CBOWCTBA U TpaduK

56

Hcnons3zoBanue rpaduka
GYHKIUY 1S pelIeHUs
ypaBHEHUHU

57

Ucnons3zoBanue rpaduka
GYHKIUY 1151 peleHUs]
ypaBHEHUM




58

IlokasaTenbHbIe ypaBHEHUS.
OCHOBHBIE METObI PELICHUS
ITOKa3aTeJIbHBIX YPABHEHUI

59

IlokasaTenbHble ypaBHEHUS.
OCHOBHBIE METO/bI PELLICHUS
ITOKa3aTeJIbHBIX YPABHEHUI

60

Iloka3aTenbHble ypaBHEHUS.
OCHOBHBIE METO/BI PELLIECHUS
IIOKA3aTEJIbHBIX YPABHEHUI

61

KonrponbHas pabora:
"IToka3zaTenbHast QyHKIHSL.
ITokazarenbHble ypaBHEHUS"

62

Jlorapudm uncna. CoiicTBa
norapudma

63

Jlorapudm uncna. CBoiicTBa
norapudma

64

Jlorapudm uncna. CBoiicTBa
norapudma

65

JlecaTruHbIe ¥ HaTypaJIbHbIC
norapupmMsl




66

JlecaTruHbIE ¥ HaTypaJIbHbIC
sorapupmbl

67

[IpeobpazoBanue
BBIPQKCHUH, CONIEpIKAIINX
Jorapupmbl

68

[Ipeo6pa3zoBanue
BBIPAYKEHHI, COJIEPIKAINUX
Jorapudmpl

69

[TpeobpazoBanue
BBIPAXKECHUI, COAEPIKAIINX
sorapudmpl

70

Jlorapudmuueckas GyHKIus,
e€ cBoiicTBa U rpaduk

71

Jlorapudmuueckas GyHkuus,
e€ cBoiicTBa U rpaduk

72

Hcnonb3oBanue rpaduka
(bYHKIMU 1715 pelieHust
YpaBHEHUU

73

Hcnonb3oBanue rpaduka
(bYHKIMU 1715 pelieHust
YpaBHEHUU




74

Jlorapudmrueckue
ypaBHeHUs. OCHOBHbBIE
METOIbI PEIICHUS
JOTapu(PMUIECKUX
ypaBHEHUU

75

Jlorapudmrueckue
ypaBHeHUs. OCHOBHBIE
METO/Ibl PEeIICHHUs
Jorapu(pMUIEeCcKUX
ypaBHEHUU

76

Jlorapudmuaeckue
ypaBHeHUA. OCHOBHBIE
METO/bI PELICHUS
JorapuMUUECKUX
ypaBHEHUHI

77

PaBHOCHIIbHBIE TIEPEXOIBI B
pelIeHnn JorapupMUIECcKuX
ypaBHEHUI

78

PaBHOCHIIBHBIE TEPEXOBI B
peLIeHNH JOrapuPpMUUECKUX
ypaBHEHUU




79

Konrponsnas pabora:
"Jlorapudmuyeckast

¢bynkus. Jlorapupmuueckue
ypaBHeHUs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC YHCIIOBOTO
apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YK CIIOBOTO
aprymeHra

82

ApKcrHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

83

ApKcuHyC, apKKOCUHYC U
apKTaHTe€HC YHCIOBOTO
aprymeHra

84

Tpuronomerpuyeckas
OKPY’KHOCTb, OIIpe/ie/ICHHE
TPUTOHOMETPUUYECKUX
(bYyHKIMN 4HUCIOBOTO
apryMeHra

85

Tpuronomerpuieckas
OKPYKHOCTB, OTIpE/ICIICHHE
TPUTOHOMETPUUYECKUX
(bYHKIMH YHUCIOBOTO
apryMeHTa




86

OCHOBHEBIE
TPUTOHOMETPHICCKHE

(bopMyIIbI

87

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

bopmybl

88

OcCHOBHEBIE
TPUTOHOMETPUYECKHE

bopmybl

&9

OcCHOBHEBIE
TPUTOHOMETPUUECKHUE

bopmybl

90

[IpeobpazoBanue
TPUTOHOMETPHUUECKHUX
BBIPaKCHUIN

91

[IpeobpazoBanue
TPUTOHOMETPHUUECKHUX
BBIPAYKCHU I

92

[Ipeo6pa3zoBanue
TPUTOHOMETPUUYECKUX
BBIPAYKEHU I

93

[TpeobOpazoBanue
TPUTOHOMETPUIECCKUX
BBIpaKCHU I

94

Pemenue
TPUTOHOMETPUYECKUX




YpaBHEHUU

95

Pemenne
TPUTOHOMETPUUECKHUX
YpaBHEHUHU

96

Pemenne
TPUTOHOMETPUUECKHUX
ypaBHEHUU

97

Pemenue
TPUTOHOMETPHUIECKUX
YpaBHEHUU

98

Pemenune
TPUTOHOMETPUUYECKUX
YpaBHEHUI

99

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUN

100

Pemienue
TPUTOHOMETPUYECKUX
YpaBHEHUU

101

KonrponbHas pabora:
"TpuroHoMeTpuyecKue
BBIPAKEHUS U
TPUTOHOMETPUUECKHE
ypaBHEHUS"




102

IlocnenoBaTeIbHOCTH,
CIOCOOBI 3a1aHus
OCJIEJ0BATEILHOCTEN.
Metoa MaTeMaTUYECKOU
WHIYKIHH

103

MOHOTOHHBIE B
OTpaHUYECHHBIE
IIOCJIEIOBATEILHOCTH.
Uctopus ananuza
OECKOHEUYHO MaJbIX

104

Apudmernueckas
nporpeccus

105

FCOMeTpI/I‘{eCKaﬂ nporpeccud

106

beckoneuHo yObIBaromas
reOMEeTpPUYIECKasl TPOTPECCHsI

107

CyMMa GeCKOHEYHO
yOBIBaroIIeH TeOMETPUICCKON
MIPOrpeccuu

108

JIuHeliHbIN 1
AKCIMIOHCHIIMAJIBHBIN POCT.
Uucno e. Dopmyia CI0KHBIX
MPOLICHTOB




JIunelHsIl 1
AKCHOHEHIMAIBHBIN POCT.

109
Yucno e. Dopmyiia CI0KHBIX
MIPOLIEHTOB
Hcnonb3oBanue nporpeccuu

110 | 7% PEIIEHNA peabHBIX
3aJ1a4 MPUKJIaJTHOTO
Xapakrepa
Konrpomnsnas pabora:

111 "ITocie1oBaTENbLHOCTH U
nporpeccun”

112 HenpepriBHbIe QYHKITUN U UX
CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTBI
rpadukoB QyHKIHI

114 CaoiicTBa GyHKUMH
HEIPEPBIBHBIX HA OTPE3KE

115 CaoiicTBa GhyHKIMH
HENpPEPBIBHBIX Ha OTPE3KE

116 MeToa MHTEpPBAIOB IS
pelIeHus] HEPaBEHCTB

117 Merto HHTEpBAIOB IJIst

PCUICHUA HCPABCHCTB




Merto nHTEpBANIOB AJIst

118
pelIeHNs] HEPABEHCTB
IIpuMeHeHnEe CBOWCTB

119 | HenpepbIBHBIX (GYHKLIUH IS
pelieHus 3aaaq
IIpumeHeHne CBOMCTB

120 | HempepbIBHBIX (PYHKLUH JUIs
pelieHus 3a1aq

121 IlepBas u BTOpas
MIPOU3BOJIHBIE QYHKIIUN
Ompenenenue,

122 | reoMeTpHYEeCKUI CMBICI
MPOU3BOAHOMN

123 Onpenenenue, GU3NUECKU
CMBICJI TPOU3BOTHOM

124 YpaBHeHUE KacaTeIbHOU K
rpadguky GyHKIIHHA

125 YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIIUU

126 [Ipon3BOHBIE 2TIEMEHTAPHBIX
byHKIHI

127 [Ipon3BOHBIE 2TIEMEHTAPHBIX

byHKIHI




128

[IpousBoaHas CymMBl,
IIPOU3BE/ICHNUS, YACTHOTO U
KOMITO3UIIUU (PYHKITHH

129

[TpousBoaHAs CyMMBI,
MIPOM3BEICHUS, YACTHOTO U
KOMIO3UILIUH (PYyHKITHI

130

[Ipou3BoHast CymMMBl,
MIPOU3BEJICHNUS, YaCTHOTO H
KOMITO3HITUHU (yHKIIHHA

131

Konrponbnas pabora:
"[IponsBoHas"

132

[ToBTOpeHue, 0600IIEHNE,
CUCTEMaTH3aIMs 3HAHUMN:
"YpaBHeHus"

133

[ToBTOpEeHue, 06001IeHNE,
cucTeMaTu3alus 3HaHWuH:
"®yHkuun"

134

Hrorosast KOHTpOIbHAS
pabora

135

HToroBast KOHTpOJIbHAS
pabora

136

[ToBTOpeHue, 0600IIEHNE,
CUCTEMAaTH3AI1s 3HAHHH




OBIIEE KOJIMYECTBO YACOB
[10 [TPO'PAMME

136

10




11 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KonTtpoJbHble

Bcero
padoTsbI

IIpakTHYecKue
padoThI

Jara
U3yYeHUs

DJIEeKTPOHHbBIE
uugposeie
oOpa3zoBaTte/ibHbIE

pecypchbl

[IpuMeHeHne Mpon3BOHOM
K HCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTE U
KCTPEMYMBI

[IpumeneHnue nporu3BOHON
K UCCIeI0BaHUIO (QYyHKIUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpuMeHeHne NpoOU3BOHOMU
K UCCIIeIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI




[IpuMeHeHne npon3BOHOM
K UCCIeI0BaHUIO (DYyHKIUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM
K HCCIICIOBAaHUIO (PYHKITUN
Ha MOHOTOHHOCTB U
KCTPEMYMBI

[Ipumenenue nporu3BOIHOM
K UCCIeIOBaHUIO (QYyHKIUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

Haxoxxnenue HanOombIero
Y HAUMEHbILIETro 3HaUYCHHs
HeNpepbIBHON (YHKLIUHU HA
OTpe3Ke

Haxoxnenune HanOombIIero
Y HAaUMEHbBILIEr0 3HaUYeHUs
HENpepbIBHON (PYHKLINHU HA
OTpe3Ke




Haxoxnenne HanOOJIbIIEro
N HAMMCHBIIICTO 3HAYCHU A
HENpepbIBHOW (DYHKIIUU Ha
OTpe3Ke

10

Haxoxnenne HanOOJIbIIETO
¥ HAMMEHBIIIETO 3HAYEHUS
HENpepbIBHON (DYHKIIUU Ha
OTpe3Ke

11

Haxoxnerue HanOoJIbIIeEro
Y HaMMEHBIIIETO 3HAYEHUS
HETPEPBIBHON (PYHKIIUU HA
OTpe3Ke

12

Haxoxaenne HanOOJIbIIETO
Y HAMMEHBIIIET0 3HAYEHUS
HEMPEPHIBHON (YHKIIUU HA
OTpe3Ke

13

[TpumeHeHHne Tpou3BOIHON
JUIs1 HAXOXKACHUS
HAWIy4ILEro peleHus B
MIPUKJIAIHBIX 3aJa4ax




14

[IpuMeHeHne npon3BOHOM
JUIS. HAaXOXICHUS
HaWIy4IIero pelueHus B
MPUKIAJHBIX 3a7a4ax

15

[Ipumenenue nporu3BOIHON
IUISL OTIPE/ICTICHUS
CKOPOCTH M yCKOPEHHUS
npoliecca, 3alaHHOTr0
bopmyoit unu rpadukom

16

[IpumeneHue mporu3BOTHOM
I OIIPEACIICHUA
CKOPOCTH B YCKOPEHUS
nporiecca, 3alaHHOTO
dbopmynoit wim rpagukom

17

Komnozunus GyHkuumit

18

Kommnosunus dyHkimit

19

Komnozunus ¢pyHkuit

20

I'eomeTprueckue oo6pa3sl
YpaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH




21

I'eomerpuueckue oO6pa3sl
ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

22

KonrponbHas pabora:
"HUccnenoBanue QyHKIMMA ¢
MOMOIIIbIO TPOU3BOAHON"

23

[IepBoobOpa3Has, 0CHOBHOE
CBOMCTBO NIEpPBOOOPA3HBIX

24

[TepBooOpa3HbIe
AJIEMEHTAPHBIX ()YHKIIHA.
[TpaBuia HaXOXKICHHS
NEepPBOOOPA3HBIX

25

[TepBooOpasubie
AIIEMEHTAPHBIX (yHKITHHA.
[IpaBuna HaxoXICHUS
epBOOOPa3HBIX

26

Hurerpai.
I'eomeTpuueckuii cMbICIT
MHTErpaja

27

Brruncnenue
OINpEeIeIEHHOr0 UHTETpasa
no ¢popmyne Herorona-
JleiiOnmma




28

Brruucnenue
OIPEACIIEHHOTO UHTETpaja
o gopmyine HproToHa-
JleiibHMLa

29

[IpumeHeHue nHTErpaa
JUTSL HAXO0XKICHUS
iouaied MiocKux Guryp

30

[IpumeHneHue nHTETrpaa
JUTSL HAXOXKAEHUS 00BEMOB
TEOMETPHUYECKUX TET

31

[Tpumeps pemennit
mudepeHITaTbHBIX
ypaBHEHUN

32

[Ipumeps! pemenuit
nudepeHIaTbHBIX
YpaBHEHUU

33

Maremarnueckoe
MOJISTUPOBAHHUE PEATTHHBIX
MIPOLIECCOB C MOMOIIBIO
mudepeHIaTbHBIX
yYpaBHEHUN

34

KonTponsnas pabora:
"[IepBooOpa3nas u
uHTerpan'




35

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu

36

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu

37

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

38

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

39

Tpuronomerpuueckue
(bYHKIMH, UX CBOMCTBA U
rpaduxu

40

OT60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHHH C IIOMOIIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

41

OT60p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’>KHOCTH




42

OT10op KOpHEi
TPUTOHOMETPUIECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKOMN
OKPY’KHOCTH

43

OT10op KOpHEi
TPUTOHOMETPUIECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHYECKON
OKPYKHOCTHU

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB




48

KonTponbHast padora:
"I'pacpuxn
TPUTOHOMETPHUUECKHX
byHKIMA.
Tpuronomerpuueckue
HepaBeHCTBa"

49

OCHOBHBIE METOIBI
pEIICHUS TTOKa3aTeTbHBIX
HEPABCHCTB

50

OCHOBHBIE METO/IBI
pElIeHUs TOKa3aTeTbHBIX
HEPABCHCTB

51

OCHOBHBIE METOIBI
pElIeHUs TTOKa3aTeTbHBIX
HEPABCHCTB

52

OCHOBHBIE METOIBI
pEIICHUS TTOKA3aTeTbHBIX
HEPaBCHCTB

53

OCHOBHBIE METOIBI
pelieHus
JorapupMHUUECKUX
HEPABCHCTB




54

OCHOBHBIE METO/IBI
pelIeHus
Jorapu(PMUIECKUX
HEPABCHCTB

55

OCHOBHBIE METO/IBI
penIeHus
Jorapu(PMUIECKuX
HEPABCHCTB

56

OCHOBHBIE METO/IBI
pelIeHus
JoTapu(PMUIECKUX
HEPABCHCTB

57

OCHOBHBIE METOIBI
pENICHUS UPPAITMOHATEHBIX
HEPABCHCTB

58

OCHOBHEBIE MCTOBI
PCUICHUA HPppALMOHATIbHBIX
HCPaBCHCTB

59

OCHOBHBIE METOIBI
PEIICHUS UPPAITTOHATEHBIX
HEPABCHCTB

60

OCHOBHBIE METOIBI
pENICHUs UPPAIMOHATEHBIX
HEPABCHCTB




61

I'padmyeckue MeTobl

pELIECHHS UPPALTUMOHATBHBIX

YpaBHEHUI

62

I'paduueckue meTozbl

peuICHUS UppallUOHAJIbHBIX

YpaBHEHUU

63

['paduueckue meToap!
pelieHus oKa3aTeIbHBIX
YpaBHEHUI

64

I'padmyeckue MeTobl
pElICHUS TTOKA3aTeIbHBIX
HEPABCHCTB

65

I'pacdmueckue meTozbl
peleHus
JorapupMUIECKIX
YpaBHEHUU

66

I'padmyeckue meTozbl
peleHus
JorapupMUUECKUX
HEPABEHCTB

67

I'padmyeckue meTombl
pelieHus
JorapupMUUECKUX
HEPABEHCTB




68

I'padmyeckue MeTobl
pelIeHNs TOKa3aTeNbHbIX U
Jorapu(QpMUUECKUX
YpaBHEHU

69

I'padmyeckue meTobl
peIeHHs MOKa3aTeNbHBIX U
JorapupMHUIECKUX
YpaBHEHUU

70

I'paduueckue MeTo b1
pCIICHUS MMOKA3aTCIbHBIX U
norapupMHUUECKUX
HEPaBEHCTB

71

I'paduaeckue MeTomb!
peleHus MoKa3aTeIbHbIX U
norapupMHUUECKUX
HEPaBEHCTB

72

Konrponbnas pabora:
"UppaunoHnaibHele,
MoKa3aTeIbHbIE U
norapuMUIeCKue
HepaBeHCTBa"

73

KomrmuiekcHbie unca.
Anrebpanueckas u
TPUTOHOMETPHUECKAs
(hopMEI 3amiCH




KOMIIJICKCHOI'O YHcCJia

74

KommiekcHbie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYCCKAS
dhopmbI 3anucu
KOMIUJIEKCHOTO YHUCIIa

75

Apudmerudeckne
oIepaluu ¢
KOMIUIEKCHBIMU YUCIIAMHU

76

Apudmernueckue
oTiepaIuu ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N306paxenue
KOMIIJICKCHBIX YHCCJI HA
KOOPJUHATHOW TJIOCKOCTH

78

N3o0pakenue
KOMIUIEKCHBIX YHCEN Ha
KOOPAWHATHOW INIOCKOCTH




79

®opmyiia Myaspa. Kopau
Nn-Oil CTENECHH U3
KOMILIEKCHOTO YHCTia

80

®opmyna Myaspa. Kopau
Nn-Oil CTENEHU U3
KOMIUIEKCHOT'O YuCia

81

[Ipumenenue
KOMIUIEKCHBIX YHCEI JUIS
peieHus GU3NIeCcKux u
F€OMETPUUYECKHX 3a/1a4

82

KonTponsHas pabora:
"KommiekcHpie uncia"

83

Harypaibzble u nensie
qucia

84

HaTypaJ'IBHBIe " 1ICJIbIC
qucia

85

[IpuMeHeHne Mpu3HAKOB
JEJIIMMOCTH LIEJIBIX YNCE

86

IIpuMeHeHne pU3HAKOB
JCIIMMOCTH LIETIBIX YUCEI




87

[IpuMeHeHne pU3HAKOB
JEJIMMOCTH LIEJBIX YUCEI:
HOJ u HOK

88

[IpumeHeHne MpU3HAKOB
JIEIMMOCTH LIEJIBIX YHCE:
HOJl u HOK

89

[IpumeHeHne npu3HaKOB
JEJIMMOCTH LIEJIBIX YHCE:
OCTaTKH [0 MOIYJIIO

90

[IpumeneHne npu3HaKoB
JEIMMOCTH LIEJIBIX YHCE:
OCTaTKHU MO MOJYJIIO

91

[IpumeHeHne npu3HaKoB
JICIUMOCTH 1IEIBIX YHCEII:
anroput™ EBximnna mis
pELLIEHHMS 3a/1a4 B LENbIX
yuciiax

92

KontponbHas padora:
"Teopus nenbix yucen"




93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHBIE METOIBI
pELICHUs CUCTEM U
COBOKYIHOCTEH
paloHaIbHBIX YPaBHEHHMA

96

OCHOBHBIE METOIBI
pelieHust CUCTEM U
COBOKYIHOCTEH
HPPALMOHAIIBHBIX
ypaBHEHUH

97

OCHOBHBIE METOIBI
pELICHUs CUCTEM U
COBOKYITHOCTEH
MOKa3aTeIbHBIX YPABHEHHI




98

OCHOBHBIE METO/IBI
PEIICHUS CUCTEM H
COBOKYIHOCTEMN
MOKAa3aTeIbHBIX YPABHCHHIMA

99

OCHOBHBIE METO/IbI
pelIeHus: CUCTEM U
COBOKYITHOCTEMN
Jorapu(PMUIECKUX
YpaBHEHU

100

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEH
Jorapu(MUIECKuX
YpaBHEHU

101

[IpumeneHue cucrem k
PELICHNI0 MaTEMaTUYECKUX
3a/a4 U 3a/1a4 U3
pas3IUYHBIX obJsacTen
HAayKHU U peajbHOM KU3HHU,
WHTEpIIpEeTaLNs
MOJIyYEHHBIX PE3YJIbTATOB




102

[IpumeneHue cucteM K
PELICHNI0 MaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3
pa3nuYHbIX o0IacTei
HayKH U pealbHOU KU3HH,
MHTEPIIpETALNS
MOJTyYE€HHBIX PE3yJIbTaTOB

103

[IpuMeHeHNne HEpaBEHCTB K
pPELIEHUI0 MAaTEMATHYECKUX
3a/1a4 ¥ 3a/1a4 U3
pa3nu4HbIX o0nacTeit
HAyKU U peaJIbHOM JKHU3HH,
UHTEpIpeTanys
IIOJIyYEHHBIX PE3YJIbTATOB

104

KonrponbHas pabora:
"CucTeMbl palliOHAIIBHBIX,
UppanoHaIbHBIX
MI0Ka3aTeIbHbIX U
JorapupMUUECKUX
ypaBHEHHH"

105

PanmonanbHble ypaBHEHUS
C rmapaMeTpaMu




106

PanmonanbHbie
HEpPaBEHCTBA C
rnapaMeTpamu

107

PanmonanbeHblie cucTeMsl ¢
napameTpamu

108

Hppanuonanbusie
YpaBHEHUs, HEPABEHCTBA C
napaMeTpamMu

109

HppanmoHanbHble CUCTEMBI
C rmapaMeTpaMu

110

IlokazarenbHble
YpaBHEHUs1, HEPABEHCTBA C
napameTpamMu

111

IlokazarenabHbIE CUCTEMBI C
napameTpamu

112

Jlorapudmuaeckue
ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

113

Jlorapudpmuueckue
CUCTEMBI C ITapaMeTpaMu




114

Tpuronomerpuueckue
YpaBHEHHUs C ITapaMeTpamMu

115

TpuronomeTpuieckue
HEpaBEHCTBA C
rnapameTpamu

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

117

ITocTpoenue u
HCCIIE0BaHUE
MaTeMaTHYECKUX MOJEIIEeH
peaIbHBIX CUTYAIUH C
ITIOMOILBIO YPABHEHMM C
napaMeTpamMu

118

[Toctpoenue u
HCCICIOBaHNE
MaTeMaTUIEeCKHUX MOACIICH
peaTbHBIX CUTYAITHH C
ITOMOIILI0 CHCTEM
yYpaBHEHUH ¢ mapamMeTpamu

119

[Toctpoenue u
UCCIIEIOBaHKE
MaTeMaTUYECKUX MOJEIIEH
peanbHBIX CUTYALUH C
IIOMOILIBIO CUCTEM
YpPaBHEHHUH € ITapaMeTpamu




120

Konrponsnas padora:
"3amauu ¢ napamerpamn”

121

[ToBTOpeHue, 0600IIEeHNE,
cucTeMaTu3alis 3HaHUH:
"VpaBuenus"

122

[ToBTOpeHME, 06001IEHNE,
CUCTEeMAaTH3aINsI 3HAaHUH:
"VpaBHenus"

123

[ToBTOpeHme, 06001IEHNE,
CHCTEeMaTH3allUs 3HAHMI:
"VpaBuenus. CucteMbl
ypaBHeHHH"

124

[ToBTOpeHue, 06001IeHNE,
CUCTEeMAaTH3aINsI 3HAHUH:
"Hepasencrsa"

125

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aIlns 3HaHUM:
"HepaseHncrsa"




126

[ToBTOpeHmE, 06001IEHNE,
CUCTEeMAaTH3aINsI 3HAaHWH:
"HepasencrBa"

127

[ToBTOpeHmEe, 06001IEHNE,
CHCTEMaTH3aIlus 3HAHMI:
"[IpousBonHas u eé
npuMeHeHue"

128

[ToBTOpeHme, 06001IEeHNE,
cUcTeMaTu3alus 3HaHuH:
"IIpousBoaHas u e€
npuMeHeHue"

129

[ToBTOpenue, o6o0mEH e,
cUcTeMaTu3als 3HaHUH:
"IIpousBoHas u e€
npuMeHeHue"

130

[ToBTOpenue, o600mEeH e,
cUcTeMaTu3als 3HaHUH:
"WUuTerpain u ero
npuMeHeHue"




131

[ToBTOpeHue, 06001IEHNE,
CUCTEeMAaTH3aINsI 3HAHWH:
"OyHkIIn"

132

[ToBTOpEeHME, 0000IIEHNE,
CHUCTEeMaTh3alus 3HAHHMH:
"OyHkuun"

133

[ToBTOpenue, o6o0mEeH e,
cUcTeMaTu3als 3HaHuHU:
"®yukun"

134

Hrtorosast KOHTpOJIbHAS
pabora

135

HToroBast KOHTpOJIbHAS
pabota

136

[ToBTOpeHue, o6o0IIEHNE,
CHUCTEMAaTH3AI1s 3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136

10




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KUIACC

Kox nposepsiemoro
pe3yJjbTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbI CPETHET0 00IIIEro 00pa3oBaHMsI

1

Yucia 1 BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATUSMH: PAIIHOHAIILHOE U ICHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS
U ecATUYHas! 1po0b, MPOLIEHTHI

1.2

BrinonHsTh apI/I(pMeTI/I‘-ICCKI/Ie onepanu C palluOHAJIIbHBIMU H JIeCTBUTEIbHBIMU
qucjiaMu

1.3

BremonsaTe HpI/I6J'II/I)KéHHBIe BBIYHCIICHUA, UCIIOJIB3Ys IIpaBUJIa OKPYIJICHUS, ACIATD
IIPUKUAKY U OLCHKY pE3yJIbTaTa BBIYHCIICHHUI

1.4

OnepupoBaTh MOHATHSIMH: CTENEHb C LEJIbIM IOKa3aTeseM, CTaHaapTHas (opma
3allUCH JIEMCTBUTENIBHOIO YHCIA, KOPEHb HAaTypajbHOH CTENEHHU; HCIIOJIb30BaTh
HOIXOAALIYI0 (POPMY 3aIUCHU JIEHCTBUTENBHBIX YHCEI AJIS PELICHUs MPaKTUUYECKUX
3aJa4 ¥ MpeJICTaBICHUs JaHHbIX

1.5

OnepupoBarh TMOHATHSAMHU: CHHYC, KOCHHYC W TAaHTECHC IPOU3BOJLHOTO YIJIA;
WCIIOJIb30BATh 3aIMCh MMPOU3BOJLHOTO YIUIa Yepe3 O0paTHbIC TPUTOHOMETPUYCCKHE
byHKIIH

YpaBHEHHUsI U HEPABEHCTBA

2.1

OnepupoBaTb NOHATHAMU: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO, IIEJIOE,
palMoOHAIbHOE, UPPALMOHAIBHOE YPaBHEHHUE, HEPAaBEHCTBO, TPUIOHOMETPUYECKOE
ypaBHEHUE

2.2

BoinmonusaTe npeoOpa3oBaHHs TPUTOHOMETPUYECKHUX BBIPAKEHUN U periarhb
TPUTOHOMETPUUECKUE YPABHEHUS

23

BoinonusATe npeoOpa3oBaHUs LETBIX, palMOHAIBHBIX W  HpPpalMOHAIbHBIX
BBIPKEHUI M penlaTb OCHOBHBIE THUIIBI LIEJIBIX, PALJUOHATIBHBIX U MPPALMOHAIBHBIX
YPaBHEHHUH U HEPABEHCTB

24

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA JJIs PEIICHHUs MaTEMAaTHYECKUX 3a]a4 U 3a7a4
U3 pa3IMyuHbIX 00JacTel HAyKH U pealbHOM JKU3HU

2.5

MopenupoBaTh peabHble CHUTyallud Ha s3bIKE alreOpbl, COCTABIATH BBIPAKECHUS,
YpaBHEHHMsI, HEPABEHCTBA 0 YCIOBHIO 33J1a4, UCCIE0BATh IOCTPOCHHBIE MOJIEINIH C
UCIIOJIb30BAaHUEM alllapaTa ajareopsl

OyHKIMH U TpapuKH

3.1

OnepupoBarh TOHATHAMU: (PYHKIUA, CHMOCOOBI 3amaHus QyHKIUHA, O00JIacTh
OTIpENIeJICHUs] MU MHOXECTBO 3HAaYCHHWU (QYHKUIWHU, TpaduK (QYHKIUH, B3aHMMHO
oOpaTHbIe (PYHKIHH




19 OnepupoBaTh MOHATHUSMHU: YETHOCTH M HEUYETHOCTh (YHKUWH, HYIH (QYHKIHUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBatek rpaguky GyHKIMHA U1 pelieHns ypaBHeHUN
14 Ctpouts W uuTaTh TrpaduKH JTUHEWHONW (YHKIMH, KBaApPAaTHUYHOW (YHKIIHH,
CTETIEHHOHN (PYHKIIMH C [EJIBIM TIoKa3aTesieM
Ucnonw3oBath rpaduku GyHKIUNA A1 UCCIEIOBAHMS MPOIIECCOB U 3aBHCHUMOCTEH
3.5 MIpU pEeUIeHUH 3a7a4 U3 APYTUX YUEOHBIX MPEAMETOB U pEaIbHOM KU3HU, BbIpAXKaTh
(dbopMyiaMy 3aBUCUMOCTH MEXKIY BeTMUUHAMU
4 Hauana matemaTn4eckoro anaiamsa
41 OnepupoBatb MOHSTUSMU: MOCIIeZI0BATEILHOCTD, apudmernyeckas u
' reoMeTpHuuecKas Iporpeccun
47 OnepupoBaTh MOHATUSAMU: OECKOHEYHO yOBbIBaIOIIasi reoMeTpuueckas Mporpeccus,
' cyMMa OECKOHEUHO yOBbIBaIOIIEH T€OMETPUUYECKOM Mporpeccun
4.3 3a/aBaTh MOCIEA0BATEILHOCTH PA3IMIYHBIMU CIIOCOOAMH
44 Hcnonp30BaTh CBOMCTBA IOCIENOBATEIbHOCTEH W NPOTPECCUil U1l pELICHUS
' pEabHBIX 33]1a4 MPUKJIAJTHOTO XapaKTepa
5 MHokecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUSAMHU: MHOXECTBO, OTIEpAL[MU HAJl MHOKECTBAMU
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBINM ammapaT JUisi OMHCAaHUS pPeaTbHBIX
' MIPOIIECCOB U SIBJICHUH, P PEILICHUH 3324 U3 APYTHX Y4eOHBIX NPEIMETOB
53 OnepupoBarh MOHATHAMHU: OIIpe/Ie]IeHHEe, TeOpeMa, CIeICTBUE, 10Ka3aTeIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJbTarTa
1 Uucna 1 BBIYUCIICHUS
OnepupoBaTh MOHATHSMHU: HATypalibHOE, LEJI0€ YMCIIO; HCIOJIb30BAaTh IMPHU3HAKU
1.1 JIEIMMOCTH LIEJIBIX YUCEIN, PA3I0KEHHUE YHCIa Ha MPOCThIE MHOXKHUTEIH JIJISl PEIICHHUS
3ama4y
1.2 OnepupoBaTh NOHATHEM: CTEIIEHB C PAllMOHAJIBHBIM IMOKa3aTeIeM
13 OnepupoBaTh TOHATHSAMH: JiorapudM 4YHUClA, JACCATUYHbIE M HATypajbHbIC
' jorapuMsI
2 YpaBHEeHHs U HEPABEHCTBA




2.1

[IpuMeHsTH CBOWCTBA CTEMEHW Ui NPEOOpa3OBaHMs BBIPAKEHHUH, ONEpUPOBATH
MOHATUSAMM: IIOKA3aTeJIbHOE YPABHEHUE W HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI
MTOKA3aTEeJIbHBIX YPAaBHEHUN U HEPABEHCTB

2.2

BrImonHATh npeoOpazoBaHus BRIPAKEHHUH, COAEPIKAIIMX JOrapupMbl; ONEPUPOBATH
MOHATHUSMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITBI
Jorapu(pMUYECKUX YpaBHEHUM U HEPABEHCTB

23

Haxoauts peuicHu-d HpOCTCﬁMHX TPUTOHOMECTPUUCCKHUX HCPABCHCTB

24

OnepupoBaTh TOHSATUSIMHU: CHCTEMA JIMHEWMHBIX YpaBHEHUHW U €€ pElICHHUE;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH JIsl pelIeHHs MPAKTUYECKUX 3a/1a4

2.5

Haxomute pemeHuss NpOCTEMIIMX CHUCTEM M COBOKYNHOCTEW palMOHAIbHBIX
YpaBHEHUH U HEPABEHCTB

2.6

MOIICJII/IpOBaTB PCATBHBIC CUTyallUW Ha SA3bIKC anre6pm, COCTAaBJIATHL BBIPAXXCHUA,
YpaBHCHHA, HCPABCHCTBA MW CUCTECMbI IIO0 YCJIOBUIO 3adda4v, HUCCIICAOBATH
MMOCTPOCHHBIC MOACIIN C MUCITOJIb30OBAHUCM allriapara aﬂre6pm

@OyHKIUHN U TpapUKU

3.1

OnepupoBaTh MOHATUAMU: NEpUOINYECKas (PYHKIUS, MTPOMEKYTKH MOHOTOHHOCTH
(GyHKIMH, TOYKHM SKCTpeMyMma (yHKIMM, HauOoJblllee M HauMEHbIIEe 3HAUCHHS
(GYHKIMY HAa IPOMEXKYTKE; UCIIOJIb30BaTh UX JJIS HCCIEI0BAHUsS (PYHKLUH, 3a]JAHHOM
rpaduKoM

3.2

OnepupoBaTh NOHATUSAMH: TpadUKd TOKa3aTeNbHOMW, JorapuMuyeckon u
TPUTOHOMETPUYECKHX (YHKIMN; M300pakaTh MX HAa KOOPAMHATHOW IUIOCKOCTH H
HCIIOJIB30BATh ISl PEILICHUs YPABHEHUI U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH Tpa(UKH JHWHEHHBIX YpaBHEHUH H
UCIOJIb30BATh UX JJIS PEIICHUS] CUCTEMbI IMHEHHBIX YPaBHEHUH

34

Hcnons3oBath rpadguku GyHKIHHN IS KHCCIISIOBAHUS ITPOILIECCOB U 3aBUCHMOCTEH U3
JIPYTUX YYEOHBIX TUCIUILINH

Hauana MmatemaTnyeckoro aHaiusa

4.1

OmnepupoBaTh TOHATUSMHU: HeNpepbiBHAA (DYHKIUSA, TMPOU3BOAHAS (DYHKIMH;
UCTOJIb30BATh T€OMETPHUYECKUI U (PU3UYECKHI CMBICT MPOU3BOAHOM JUIS peIICHHS
3a1a4

4.2

HaxoauTe npou3BOJAHBIE 3JIEMEHTApHBIX (YHKIMNA, BBIYMCISATH I[POU3BOIHBIE
CYMMBI, IPOU3BEIEHUS], YACTHOTO (DYHKIIUN

4.3

Hcnonb30BaTh MpOU3BOJIHYIO AJI HCCeNOBaHUS (YHKIMHM HAa MOHOTOHHOCTb H
9KCTPEMYMBI, IPUMEHSTh PE3YJIbTAThl UCCIIEI0OBAHUS K IOCTPOEHUIO IpaUKOB

4.4

Hcnonn3oBaTh IMPOU3BOAHYIO JId HAXOXIACHHA HaAWIYy4dYlIEro pemcHud B
NPUKIAAHBIX, B TOM YHUCJIC COUAIBHO-OKOHOMUWYCCKUX, 3aaadax

4.5

OmnepupoBaTh MOHATHAMU: NIEPBOOOPA3HAS U UHTETPAJT; TIOHUMATh T€OMETPHUCCKHI
1 PU3UYECKUI CMBICT HHTETpalia




4.6

HaxomuTte mnepBooOpa3Hble 3JIE€MEHTAapHBIX (DYHKIHMHA, BBIYUCIATH HMHTETpAl IO
dbopmyne HeroTona — JleitOnuia

4.7

Pematp mnpuknamHble 337a4d, B TOM YHCJIE COLHUAIbHO-’KOHOMHUYECKOTO U
(bu3n9IecKoro xapakrepa, CpeJICTBAMU MaTEMaTHUECKOTO aHAJIN3a







ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Ypcia ¥ BEIYUCIICHUS
Pammonaneubie  ymcima. OOBIKHOBEHHBICE M JIECATHYHBIE JPOOHM, TPOIICHTHI,
OCCKOHEYHBIC  IMEepUOoAMYEcKHe  ApoOu.  ApudmeTHdyeckne  omepamuu ¢
1.1 parMoOHAIBHBIMHA YHMCJIAMH, TIPEOoOpa30BaHUs YUCIIOBBIX BhIpaxkeHUH. [IpuMeHeHme
Ipo0Oeil U MPOLIEHTOB AJIsl PElIeHUs] MPUKIATHBIX 3a7a4 U3 Pa3IUYHBIX OTpacieit
3HAHUU U PEAIbHOM KU3HU
HelictBuTenbHble  yuchaa.  PanmoHanbHble W MppalMOHAJbHbICE  YHUCIIA.
1.2 Apudmerndeckue omepanuud ¢ JICUCTBUTEIBHBIMH 4YHcCIIaMH. [IpuOmmxEHHBIC
BBIYMCIICHHUS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yjIbTaTa BEIUUCICHUN
Crenenb c uenbiM nokaszateneM. CrtanpapTHas (opma 3amucu JeWCTBUTEIBHOIO
1.3 yucia. Mcmonap30Banue MOAXOAAIICH (OpPMBI 3aMiCH JACHCTBUTEIBHBIX YHCEN IS
pelIeHns TPaKTUYECKUX 3a/1a4 U MPEICTaBICHUS TaHHBIX
14 Apudmerndeckuii KOpeHb HATypalbHOW cTerneHH. JeHcTBus ¢ apudmMeTHaecKkumMu
’ KOPHSIMU HaTypaJIbHON CTENIEHU
L5 CuHyc, KOCMHYC M TAHT€HC 4YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
ApPKTaHI'€HC YMCIIOBOTO apryMEHTa
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPeoOpa3oBaHUs
29 [Ipeo6pazoBanue TPUTOHOMETPUYECKUX BbIpaKEHUI. OcHOBHBIE
' TPUTOHOMETpHUYECKUE (HOPMYITBI
)3 YpaBHeHUEe, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
HMHTEPBaJIOB
2.4 Pemenue mensix u [poOHO-PAMOHABHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemienue nuppalimoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemienne TpuroHOMETpUYECKUX YPaBHEHUI
57 [IpuMeHeHnne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTeMaTHUYECKUX 3a]1a4 U 3a]1a4
' U3 Pa3IMYHBIX 001acTel HAYKH U PEATbHOM KU3HU
3 OyHKIMH U TpaduKu
3.1 OynHknusa, cnocoOwsl 3amanus ¢yHknuu. ['padux GyHkiuu. BzammHO oOpaTHBIC




byHKIIUN

OOnacTp ompeneneHuss M MHOXKECTBO 3HaueHuil Qynkuuu. Hymm Qynkium.

32 [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKLIUU
13 CrenenHas QyHKITUS C HATYPAJIBHBIM U IIEJIBIM MOKa3ateneM. E€ cBoiicTBa u rpaduk.
’ CBoiicTBa U rpaduK KOPHS 1-0¥ CTETICHU
34 TpuroHomeTpuieckass OKpY>KHOCTb, OTpEAETICHHE TPUTOHOMETPUICCKUX (DYHKITHHA
’ YKCIOBOTO apryMEHTa
4 Hauana maTemaTudyeckoro aHaausa
41 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUsS IOCIENOBaTeNbHOCTEH. MOHOTOHHBIE
’ MOCJIEI0BATEIbHOCTH
ApudmeTrnueckass M reoMeTpuueckas mnporpeccud. beckoHeuHo yObiBaromias
47 reomeTpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH TeOMETPHUYECKOM
’ nporpeccur. dopmyna CI0XKHBIX NPOLEHTOB. lcmosib30BaHME MPOrpeccUu s
pELIeHUs pealIbHbIX 3a7a4 MPUKIAJHOTO XapaKTepa
5 MHokecTBa U TOTHKA
MHoxecTBO, omepauuu Haja MHokecTBamu. Jluarpammbsl Oiliepa — BenHa.
5.1 [IpumeHeHne TEOPETHKO-MHOKECTBEHHOTO ammapaTa A ONHCAHMs pealbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3aJ1a4d U3 IPYTHX YIEOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 Yucna v BBIYUCICHUS
1.1 Harypanbsblie u nensle yncina. [Ipu3Haky AenMMOoCTH HEebIX YUCEe
1.2 Crenens ¢ pallMoOHAIBHBIM MoKa3ateneM. CBOMCTBA CTETICHU
1.3 Jlorapudm uucna. /lecaTuynble U HaTypajibHbIE JOrapupMbl
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [Ipeobpa3oBanne BEIpaKEHHIA, COAEPIKAIINX JIOTAPU(HMBI
59 [TpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKAIINX CTENIEHH C pallMOHAIbHBIM
) HOKa3areyieM
2.3 [IpumMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHU. PelieHre npukiaaHbIX 3a71a4 ¢ IOMOIIbIO CHCTEMBI

JIMHEWHBIX YpaBHEHUH




2.7

CucreMsl 1 COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

HpI/IMeHeHI/Ie ypaBHeHI/II\/’I, CUCTEM U HCPABCHCTB K PCIICHHUIO MAaTCMATUYCCKUX 3a/laYq

28 ¥ 33/1a4 U3 Pa3JInYHbIX 00JIaCTe HAYKH U peaNbHOM KU3HU
3 DyHKINUA U TpaPUKH
Oynkuus. Ilepuogmueckue ¢QyHKuMU. IIpOMEKYTKH MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumymMbpl ¥ MUHUMYMbI (QyHKUuU. Haubonbliee ¥ HauMeHblee 3HAYCHHUE
(GYHKIIMN Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
33 [Toka3zaTtenpHast u norapudmudeckas QyHKIHH, UX CBOUCTBA U IpauKu
3.4 Hcnonb3oBanue rpadukoB GYHKUIUHN IS pellieH s ypaBHEHHH U IMHEHHBIX CHCTEM
Hcnons3oBanue rpadukoB PyHKITUHN 71 UCCIISIOBAHUS MIPOIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HUKAIOT NpPU PELIEHMH 3aJad U3 JAPYTUX Y4YeOHBIX NPEAMETOB H
peabHOM KU3HU
4 Havana maremaTn4eckoro aHaiamnsa
4.1 Henpepsiubie pyHKnU. MeTo ] MHTEPBAJIOB AJIsl PEIICHUS] HEPAaBEHCTB
4.2 [TpousBoanas ¢pyukuuu. ['eomeTpuueckuii 1 PU3NIECKUN CMBICT TIPOU3BOTHON
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IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koa nposepsiemoro
TpedOBaHMSI

IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM Pe3yJbTaTaM OCBOECHUSI OCHOBHOI
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero 001ero o0pa3oBanusi

Bnanenue Mmeromamu J0Ka3aTeNbCTB, AJTOPUTMaMH  pEIICHUS 3ajad; yMEHHe
(GbopMyIHpOBAaTh W ONEPUPOBATH TOHATHIMHU: ONpEACICHHE, aKCHOMa, Teopema,
CJIEZICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE (HOPMYIHPOBKHY;
NPUMEHITh UX; yMeHHEe (GOpMyJIHpOBaTh OOpPaTHOE U MPOTHUBOIIOJIOKHOE
YTBEp)KJICHHE, MPUBOAUTH MPHUMEPbl U KOHTPIPUMEPHI, MCIOIb30BaTh METOJ
MaTeMaTUYeCKON WHIYKIMH; TPOBOANUTH JOKA3aTelIbHBIC pPACCYXICHUS TpHU
pelIeHNH 3aJad, OLIEHUBATh JIOTUYECKYIO MNPAaBUIBHOCTb PacCyXICHHUH; yMEHHE
ONEpPHPOBATh  TOHATHSAMHU: MHOXECTBO, IOJMHOXKECTBO,  OIEpalMU  HaJ
MHOXECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar ajs
OTIMCAHMS PEATbHBIX MPOIECCOB U SBJICHUN W MPH PEIICHUH 3a]a4, B TOM YHCIIE W3
JIPyruX y4eOHBIX TPEJAMETOB;, YMEHHUE ONEPHUPOBATH MOHATUSMH: Tpad, CBI3HBIN
rpad, aepeBo, UK, Tpad Ha IJIOCKOCTH; YMEHHUE 3a/1aBaTh W OIMMUCHIBATH Tpadbl

Ppa3InYHbIMU CHOCO68.MI/I; HUCIIOJIB30BAaTh Fpaq)H IIpu pCHICHUHA 3aJ1a4




YMeHue onepupoBaTh MOHIATUSAMHU: HATYpaJlbHOE YUCIIO, LEJI0E YHMCIIO, CTEHNEHb C
LIEbIM TI0Ka3aTelIeM, KOPEHb HAaTypaJbHOM CTENEHH, CTENEHb C PALMOHAIBHBIM
MoKa3aTeseM, CTENEHb C JICHCTBUTENBHBIM MTOKa3aTeIeM, Jorapu@m Jucia, CUHYC,
KOCHMHYC M TaHI€HC IPOM3BOJBHOIO YHUCIA, OCTATOK MO MOAYJII0, PAllMOHAIBHOE
YHCII0, UPPALlMOHATIBHOE YHMCII0, MHOXKECTBA HATYPAJIbHBIX, LENbIX, PALIMOHATIbHBIX,
JEHCTBUTENBHBIX YUCEIT; YMEHUE UCII0JIb30BATh IPU3HAKH JEIMMOCTH, HAUMEHbBIINI
o0yt nenuTenb 1 HaMMeHbIlee o01ee KpaTHoe, anropuT™ EBkinaa npu pereHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MTO3ULIMOHHBIMU CUCTEMAMH CUUCIICHUS; YMEHHUE
BBINOJIHAT BBIUUCIICHHE 3HAYCHUH U IIPeoOpa30BaHusl BBIPAKEHUH CO CTENECHIMU U
jgorapupmamMu, mpeoOpa3oBaHUs JIPOOHO-PAIIMOHAIBHBIX BBIPAKEHHN; yMEHHE
ONEpPUPOBATh TMOHATHAMHU: IIOCIEJOBATENBHOCTb, apU(pMeTHYecKas Iporpeccus,
reoMeTpuueckass  mporpeccus, OECKOHEUHO  yObIBalollas IeoMeTphUYecKas
IIPOrpeccUs; YMEHHUE 3aJaBaTh IOCIEN0BATEIbHOCTH, B TOM 4YHCIE C IOMOIIbIO
PEKYpPpPEHTHBIX (HOpMYJI; YMEHHE ONEepUpOBATh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSUKEHHBIE KOMIUIEKCHBIE 4YMCIIA, MOJAYJb M apryMEHT KOMIUIEKCHOI'O YHUCIa,
¢dopma 3amUCH KOMIUICKCHBIX 4HCeNl (FeOMEeTpUYecKas, TPUIOHOMETpUYecKas M
anreOpandeckas); yMETh  NPOU3BOAUTH  apuU(PMETHUYECKHUE  JEHUCTBHUS  C
KOMIUIEKCHBIMUA UHUCJIAM{; TPUBOJUTH IPUMEPHI HCIOJIb30BAHUS KOMIUIEKCHBIX
4yyuCel; ONEPUpPOBATh MOHATHAMM: MaTpuua 2x2 m 3x3, onpenenuTeslb MaTpPHIIbI,

I‘eOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue  omepupoBaTh  INOHATHSAMH:  PAallMOHAIbHBIE,  HpPpalMOHAJbHbIC,
[I0Ka3aTeIbHbIE, CTENEHHbIE, JIOTApU(PMUUECKIE, TPUTOHOMETPUUECKHUE YPaBHEHUS
U HEPAaBEHCTBA, UX CHUCTEMBl; YMEHHE OIEPUPOBATh IOHATUSAMU: TOXKAECTBO,
TOKJIECTBEHHOE NpeoOpa3oBaHUe, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUN U
HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHUI, HEPABEHCTB U CUCTEM; YMEHME pelIaTh
YPAaBHEHUs, HEPABEHCTBA U CHCTEMBI C IOMOILIBIO PA3JIMYHBIX MPUEMOB; pelIaTh
YPaBHEHHUs, HEPABEHCTBA U CHCTEMBI C IIapaMETPOM; IPHUMEHATb YypaBHEHUS,
HEpPABEHCTBA, MX CHUCTEMBI JUIS DPEIICHHMS MaTEMaTU4YeCKMX 3aJad U 3a7ad H3

pa3IUYHBIX 00JacTel HAYKU U pealbHOM JKU3HU




YMeHue onepupoBaTh NOHATUSAMHU: (PYHKIHS, YETHOCTh (QYHKIUH, TIEPUOTUTHOCTH
(GyHKIUMU, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (DYHKLHUH, DSKCTPEMyM
GbyHKIIMU, HaWOOJbIIEe W HAWMCHbBIIEE 3HAYCHHS (YHKIUKM HAa TMPOMEKYTKE,
HempepbeiBHas (yHKLIMSA, acUMNTOTHl rpaduka (QYHKIUH, TepBas W BTOpas
Npou3BoiHAS (DYHKIMHM, TCOMETPUYECKMHA M (U3UYECKUN CMBICT HPOU3BOIHOM,
nepBooOpasHas, onpeAeaEéHHbIA HHTErpall; yMEHUE HAXOAUTh aCUMITOTHI rpaduka
(YHKIIUY; YMEHUE BBIYUCIATH MPOW3BOJHBIE CYMMBI, MMPOU3BEACHUS, YaCTHOTO U
KOMITO3UIIMN (PYHKIHMM, HAXOAUTh YpaBHEHHE KacaTelbHOM K rpaduky (QyHKIUY;
YMEHHE HAXOJWTh MPOM3BOJHBIE JIEMEHTAPHBIX (YHKIUH; YMEHHE UCIOIb30BaTh
MIPOU3BOIHYIO JIJIsl MCCNIeOBaHUS (PYHKIMN, HAXOAUTh HAaUOOJIbIINE U HAMMEHbIIINE
3HaueHUs! QYHKIMI; CTPOUTH TpadMKi MHOTOWIECHOB C MCIOJB30BaHUEM armapara
MaTeMaTHYeCKOro  aHaliu3a; MPUMEHATh TMPOM3BOAHYIO S HAXOXKICHHS
HaWJTy4Ilero peuieHus: B MPUKIAIHBIX, B TOM YHCIIE COIUATbHO-3KOHOMUYECKHUX U
(bU3MYeCKUX 3a7a9ax; HaXOIUTh TUIOMIAAN U 00BEMBI GUTYP C TTOMOIIBIO HHTETPAa;
NPUBOAUTH  TPUMEPBl  MAaTEMAaTHMYECKOTO  MOJETUPOBAHUS €  MOMOIIbBIO

nudepeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HNOHATUSAMM: rpaduk (yHKIUM, oOpaTHas ¢yHKUUS,
KOMIO3HIUS QYHKIUN, THHEHHAst QyHKIUS, KBaApaTHIHAas PYHKINS, palliOHATbHAS
GyHKIMS, cTerneHHas (YHKIMS, TPUTOHOMETPUYECKHE (QYHKIMH, OOpaTHbIC
TPUTOHOMETpUYECKHE (DYHKIUH, TOKa3zaTelbHas W Jorapudmudeckas (QyHKIWH;
yYMEHHE CTPOUTHh TpadUKH HM3YYEHHBIX (YHKLUH, BBITOJHATH MPEOOpa3OBaHUS
rpaduKoB (QYyHKIUH, HCHOIB30BATh TpapUKH JUISI H3YYECHHUS TIPOLECCOB U
3aBUCHMOCTEH, TPH PEUICHUH 3a7ad U3 APYTHX y4eOHBIX MPEAMETOB M 3ahay U3
pearbHON KHM3HM; BBIpaXaTh (OpMylIaMH 3aBHCHUMOCTH MEXIY BEIMYMHAMU;
UCTIOJIb30BATh CBOMCTBA U rpadMKK QYHKIUH IS pELICHUS] ypaBHEHUH, HEPAaBEHCTB
U 3a7a4d C MapaMeTpaMmy; n300pa)kaTh Ha KOOPAWHATHOW IUIOCKOCTH MHOXKECTBA

peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM




YMeHue penath TeKCTOBbBIE 331a4U PAa3HBIX THUIOB (B TOM YKCJE HA MPOLIEHTHI, JOJIU
U 4acTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB M YCIYT, HaJOIH, 3aJa4yd U3
o0jacTu ympaBieHHs JMYHBIMM W CEMEMHbBIMH (HUHAHCAMHU); COCTABIATH
BBIPAKEHUS, ypPAaBHEHUs, HEPABEHCTBA M HX CHUCTEMBI [0 YCIIOBUIO 3ajauH,
HCCIIEIOBATh MOJIyYeHHOE PEIIEHUE U OLEHUBATh MPaBAON0A00HOCTh PE3yIbTATOB;
YMEHHE MOJIEIUPOBATh pEabHbIE CUTyallUM Ha SI3bIKE MAaTEMAaTUKH; COCTaBIATh
BBIDQ)KEHUS, ypaBHEHHUsS, HEPABEHCTBA W HX CHUCTEMbl [0 YCIOBHUIO 3ajauH,
UCCIIeZIOBAaTh TIOCTPOCHHBIE MOJETH C UCIOJb30BaHUEM ammapara aireopsl,

HWHTEPIPETUPOBATH MOTYUYEHHBINH Pe3yIbTaT

YMeHue omnepupoBaTh MOHATHSAMH: CpelHee apu@MeTHYecKoe, MeJIuaHa,
HauOoJplllee M HaMMEHbIIEEe 3HAYeHMs, pa3Max, JAUCHEepCHUs, CTaHJapTHOE
OTKJIOHEHHE 4YHCIIOBOrO Habopa; yMEHHE U3BJIEKaTb, HWHTEPIPETUPOBATDH
uHpOpMalMIO, TPEACTaBIEHHYI0O B Ta0iunax, Ha JuarpaMmax, rIpadukax,
OTPaXXAIOIyI0 CBOMCTBA peaJbHBIX NPOLECCOB U SBICHUN; MpPEICTaBIATh
MHGOPMALIMIO C MOMOLIbI0 TaOJMIl M JUarpaMM; HMCCIEI0BAaTh CTAaTHUCTUYECKUE
JaHHbIE, B TOM 4HCJI€ C NPUMEHEHHEM TIpapUuecKUX METOJOB M 3JIEKTPOHHBIX
CpeAcTB; TpadUyuecKu HccaeloBaTb COBMECTHbIE HAOMIOJEHHUS C IOMOIIBIO

JarpaMM pacCeUBaHUs U JIMHEWHOW PErpeccuu




YMeHue onepupoBaTh HOHATHSMM: CIydallHbI ONBIT M CilydailHOE COOBITHE,
BEPOATHOCTh  CIIy4allHOro COOBITUSI; YMEHUE BBIYUCIATH BEPOSTHOCTH C
UCIOJb30BAHUEM TIpaUuecKuX METOI0B; NPUMEHATh (GOPMYJbl CIOXEHUS U
YMHOXXEHUSI BEPOATHOCTEH, (OPMYITy MOIHON BEposSTHOCTH, dopmyrny bepuysu,
KOMOMHATOpHbIE (akThl U (HOPMYJIbI; OLEHUBATH BEPOSATHOCTH PEATbHBIX COOBITUH;
YMEHHE ONEpUpOBaTh IMOHATUSAMU: CllydyailHas BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEH, MATEMaTHUECKOE OXKHUIAHNE, TUCIIEPCHS] U CTAaHAAPTHOE OTKIIOHEHUE
CIly4ailHOM BEJIMYMHBI, (YHKIUM pACHpPE]CNICHUs U IUIOTHOCTH PaBHOMEPHOTIO,
IIOKA3aTEeJIbHOTO U HOPMAJIBHOTO PacIpeeIeHU; YMEHHE UCIIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeaeseHuil JUisl peleHus 3a1a4; 3HaKOMCTBO C MOHSATUSIMU: 3aKOH
OONBIIMX 4YHCET, METOJIbl BBIOOPOYHBIX HCCIIEJOBAaHUI; yMEHHE NPUBOJIUTH
IIPUMEPHI MPOSBIEHUS 3aKOHA OOJBIIMX YHUCEN B HNPHUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHME OINEPUPOBaTh INOHATHAMM: COUYETAHHE, NEPECTAHOBKA, YHUCIIO
COYETaHUI, YHCIO TEPecTaHoOBOK; OWHOM HpIOTOHA; yMEHHE MPHUMEHSTH
KOMOMHATOpHblEe (aKTbl M pPACCYKACHUS JJs pelIeHus 3aj4ad; OLEHHUBATh
BEPOSTHOCTH pEAJbHBIX COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOJEIb |

HWHTEPIPETUPOBATH MOTYUYEHHBINH Pe3yIbTaT

YMeHue onepupoBaTh MOHATHSIMH: TOYKa, HpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA Y4, ITIOCKUN YTOoJI, IBYTPAaHHBIN yroil, TpEXTpaHHbIN yToll,
CKpEIMBAIOIIKECs MpsSMbIe, NapajuIeIbHOCTh M NEPIEHIUKYISIPHOCTh HPAMBIX U
IUIOCKOCTEM, Yrojl MeXAy NPSIMBIMH, YIOJl MEXIY NPSAMOM U IIOCKOCTBIO, YIOJ
MEXy IUIOCKOCTSMH, PAaCCTOSIHME OT TOYKMU JO IUIOCKOCTH, PACCTOSIHHE MEXIy
IPSIMBIMHU, PACCTOSHUE MEX]Y IUIOCKOCTSIMHU; YMEHHUE HUCIIOJIb30BATh IIPU PEIIEHUN
3a/1a4 M3y4YeHHbIE (DaKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHUE OLICHUBATh Pa3Mepbl
O00BEKTOB OKPY’KAIOIIEr0 MHpA; CTPOUTh MaTEMaTHUYECKHE MOJIENU C IOMOIIbIO
TF€OMETPUUECKUX MOHATHI M BEJIMYMH, PEllaTh CBSI3aHHbIE C HUMHU NPAKTUYECKUE

3a1aun
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YMeHue omnepupoBaTh MOHATUSAMHU: IUlomanb Gurypel, o0BEM  GUIypHI,
MHOTOIPAaHHHUK, NPAaBUWIbHBI MHOTOTPaHHUK, CEYEHHWE MHOTOrpaHHHKa, KO,
napajuiesienunesa, npusma, nupamuaa, Gurypa u NOBEpXHOCTh BPALLEHUS, IUIUHAP,
KOHYC, 11ap, cdepa, miomaab chepsl, MIoaab NOBEPXHOCTH THUPAMUIbL, IPU3MBI,
KOHYycCa, IMINHAPA, 00bEM KyOa, MPsAMOYTOJIBHOTO Mapajllelenunena, MUpaMubl,
IIPU3MBl, LWIMHAPA, KOHyca, 1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHyca U
LWINHApA, [apajuleJbHbIE OCH WIM OCHOBaHMIO, CEYEHUE Ilapa, IUIOCKOCTb,
Kacaroniascs cepsl, UINHIPA, KOHyCa; yMEHHUE CTPOUTh CEYEHNE MHOTOTpPaHHUKaA,
n300pakaTh MHOTOIPAHHUKH, (QUTYpbl M MMOBEPXHOCTU BpalllEHUs, UX CEYEHHUs, B
TOM 4YHUCJIE C TIOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSITH CBOMCTBA
reOMETpUUECKUX  (QUryp, CaMOCTOATENbHO  (HOPMYIHpPOBATH  OIpPEAETICHUS
U3y4aeMbIX GUTyp, BBIIBUTATh THIIOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPUUYECKUX
¢uryp, 000CHOBBIBATh WIIM ONPOBEPTATh MX; YMEHHUE MPOBOIUTH KIACCUPHUKAIIIO
¢uryp mo pasnM4yHbBIM NPU3HAKAM, BBIIOJIHATH HEOOXOAWMBIE JOINOJHHUTEIbHbIE

MMOCTPOEHUS

11

YMeHue omnepupoBaTh MOHATHUAMHU: JBHKEHHE B IPOCTPAHCTBE, NapasiesIbHBINA
NEePEHOC, CUMMETPHUs Ha IJIOCKOCTU U B IPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHue
no100us, MogoOHbIe (PUTYpBI; YMEHUE PACIIO3HABATH PaBHbIE U MOA0OHBIE (PUTYPHI,
B TOM YHCIIE€ B IPUPOJE, UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh F€OMETPUYECKHE
OTHOIICHMS TPH PEIICHUM 33/a4; HAXOJUTh ICOMETPUYECKHE BEIMUYUHBI (JJIMHA,
yToJl, IJIONIab, 00BEM) TIPU PEIICHUH 33Ja9 U3 IPYTHX YYeOHBIX NMPEAMETOB U U3
peanbHON KM3HM; YMEHHE BBIYUCIATH I'€OMETPUYECKHE BEIMYUHBI (JUITMHA, YTOJ,
mwionaab, 00bEM, IJIOWAAb MOBEPXHOCTH), MCIONb3Ysl M3y4eHHbIE (OpPMYIbl U
METOJbl, B TOM 4YHCJE: IUIOIAAb TMOBEPXHOCTH INHUPAMUIbI, HPU3MBI, KOHYcCa,
OUATUHApPA, TUTomanas cdepbl; 0o0bEM Kyba, MPSMOYTOJHHOTO MapajuieenuIea,
MUPaMUIbl, TPU3MBL, LWIMHIpPA, KOHYCa, Iapa; YMEHHE HAaXOJUTh OTHOLICHHE

00BEMOB NMOAOOHBIX PUTYp
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YMeHue onepupoBaTh HNOHATUAMHU: MPSMOYTOJbHAS CHUCTEMa KOOPJIMHAT, BEKTOP,
KOOP/AMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpA
Ha YHCIIO, Pa3lIoKEHHE BEKTOpa 1Mo 0a3ucy, CKaJspHOE MPOW3BEICHHE, BEKTOPHOE
MPOU3BEACHNE, YrOJ MEXIy BEKTOPaMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA W
KOOPJMHATHBI METON JJIsi PEIICHHsS TEOMETPHUYECKUX 3aJad W 3a7ad JAPYTHX

y4eOHBIX IPEAMETOB

13

YMenue BbIOMpATh TMOAXOMANIMN METOJA JJIA pelIeHUs 3a7adyd; TOHHUMaHUe
3HAYUMOCTH MaTEMaTHKU B M3YUYEHHH MPUPOIHBIX M OOIIECTBEHHBIX MPOLIECCOB U
SIBJICHUH; YMEHUE pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE,
yMEHHE MPUBOJUTH MPUMEPHI MATEMAaTUYECKUX OTKPBITHI POCCUHCKON U MUPOBOIt

MaTeMaTHYECKOU HayKH




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA

EI'2 11O MATEMATHUKE
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnsle u nensle yncna. [Ipu3Haku 1e1MMOCTH LEIBIX YACET
12 Pammonanbupie  yucna. OOBIKHOBEHHBIE H  JIECSATHYHBIE JAPOOH, MPOIECHTHI,
' OeCKOHEUHBIE IEPUOTUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTYpaJbHON cTeneHu. JeHcTBuA ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypaJbHON CTETIICHH
14 Crenens ¢ nensiM nokaszareneM. CTeneHs ¢ paliioHaIbHbIM NT0Ka3areneM. CBolcTBa
' CTCIICHH
L5 CuHyC, KOCHHYC M TaHIT€HC YMCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm yncna. JlecaTuunbie 1 HaTypaabHBIC JTOTapU(MBI
JeiicTBuTtenpHble uucia. ApudpMeTHdecKHe onepauud C JIeHCTBUTEIbHBIMU
1.7 ymcnamu. [IpubnxEHHble BEIYMCICHUS, IPABUIIa OKPYTICHHUS, IPUKUAKA U OI[CHKA
pe3yJibTaTa BBIYMCICHUN
1.8 [IpeoGpazoBanue BhIpakeHUI
1.9 KommiekcHsble uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenble u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanuonaibHble ypaBHEHUS
23 TpuronomeTpuueckue ypaBHEHHs
24 [Toxa3zaTenpHbIE U JOrapUPMUUECKUE YPABHEHUS
2.5 [enbie 1 1poOHO-paOHATIEHEIE HEPABEHCTBA
2.6 HppanmonanbHble HEPAaBEHCTBA




2.7

[TokazaTenpHbBIE U JTOTapUPMHUYECKIE HEPABEHCTBA

2.8 TpuroHomeTpuieckre HEpaBEHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 VYpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cucTeMsl JIMHEWHBIX ypaBHEHUH. ONpeaennTeb MaTpHILIbL
3 OyHKIUHN U TpapUKU
31 OyHkuMs, crnocodsl 3aanus GyHkuuu. I'papux ¢yHxuuu. B3aumHo oOparHble
¢ynkuuu. Yérneie n HeuétHble GyHKIMH. [lepuoanueckue GyHKIuu
OObnactp ompeneneHUs W MHOXKECTBO 3HadeHMd ¢(yHknun. Hymm ¢QyHKmmm.
39 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
MaxkcumyMbl 1 MUHMMyMbl (QyHKIUH. HaunGombinee M HauMeHbIee 3HAYCHHE
(YHKIIMY Ha TPOMEKYTKE
313 CrenenHass (yHKIUS C HaTypaJbHBIM M IIeJbIM TOKaszateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpad)uK KOPHS /1-0U CTETIEHU
34 Tpuronomerpuueckue GyHKINUU, UX CBOMCTBA U TpadUKU
3.5 [Toka3zaTenbHast u orapudmudeckas QyHKIMH, UX CBOUCTBA U TpapuKU
16 Touku paspbiBa. AcuMnTorel TpadukoB ¢yHkuuid. CBoHcTBa  (DYHKIIHIA,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpHOCTH, CLIOCOOBI 33aHUS [1OCJIEOBATEIBHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmysa ClI0XKHbIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanmsa
4.1 [IpousBonnas ¢pyukuuu. [IpousBoiHbIe 371€MEHTAPHBIX (PYHKIIHMA
[IpuMeHeHre NPOU3BOJHOM K HCCIEAOBAHUIO (PYHKIMI Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauboIbIIero 1 HauMEHbIIEro 3Ha4eHusl PyHKIUK Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepaluu Hajl MHOKecTBaMu. J{narpamMmel Ditiepa — BenHa




5.2

Jloruka

6 BepositTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BeposTHOCTB
6.3 Kom6unaropuka
7 T'eomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena u MOBEpXHOCTU BpAIlICHUS
7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Anrebpa u Havasia MaTeMaTUYECKOTO aHaau3a. ba3zoBeiiil u yriryOieHHbIT
ypoBHH. 10 knacc. Hactel u 2. A.I'. Mopakosuy, JI.A. Anekcannposa, [1.B.
Cemenos, E.JI. MapnaxaeBa. AkiiionepHoe o61iectBo "M3narenbcTBo
"IIpocBenienne”

Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHainn3a. ba3oBblii U yriyOaeHHBIHI
ypoBHHU. 11 knacc. Hactel u 2. A.I'. Mopakosuy, JI.A. Anekcannposa, [1.B.
Cemenos, E.JI. MapnaxaeBa. AkiimoHepHoe o0miectBo "M3gaTenbeTBo

"IIpocBemienne"

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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