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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpEeJHEro oOLero oOpa3oBaHHUs, MOCKOJBKY, C OJHOMN
CTOPOHBI, OH O0ecle4YnBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (pOpMHUpPYET JIoTHYecKoe M abCTPaKTHOE MBIIIICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIUMOM i OCBOCHHS HMH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAucIMIUIMH. B  pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIQJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VY4eOHbIil Kypc anredOpsl M Hayal MaTeMaTHUYECKOTO aHAJIM3a 3aKJIAJbIBAET OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTHUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS SKOHOMMKHM M OOILECTBEHHOM JXKM3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOIB30BaTh WX JUIA
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKHU CTPOTUMH KOHCTPYKLMAMM airedpbl 1 MaTeMaTHUYeCKOro aHajau3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HWCTHMHHOCTb, JIOKa3bIBATh
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4yaloT HOBBIM ONBIT pPELIEHUS NPUKIAJHBIX 3a7ad, CaMOCTOSITEIbHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIENEeH peallbHbIX CUTyalud, UHTEpPIpPETAaluU IOJy4YEHHBIX
pELIeHUH, 3HAKOMATCS C IpUMepaMy MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE, HayKe U
HCKYCCTBE, C BbIJJAIOIIMMUCS MaTEeMaTUYECKUMU OTKPBITUSAMH U UX aBTOPaMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIFHBIM TOTEHIIMAIOM, KOTOPBIA
peanusyercss Kak uyepe3 ydeOHbI MarepHuall, CIOocOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSITENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredpe M HauyajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUs.

B cTpykType yueGHOro Kypca «Anredpa v Hadyajaa MaTeMaTUYeCKOro aHAJIN3a» BbIIACICHbI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHE JHUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Havana MaTemaTrueckoro aHanuszay, «MHOXecTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METONWYECKUE JIMHUM M3Y4arOTCs Ha NPOTSHKEHHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyTr
JIpyra ¥ TOCTENEHHO HACHIAsCh HOBBIMH TeMaMU U pasjaenamu. J[aHHBIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTHBHBIM, IIOCKOJBKY OOBEAMHSET B cebe coJep)KaHue HECKOJIbKUX
MaTeMaTHYeCKUX TUCLUIUIMH, TaKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTWYeCKHi aHalu3,
TEOpHsl MHOXECTB, Maremarudeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCIelI0BaTEeIbHO
dbopMupyeTcsi U COBEPIIEHCTBYETCS YMEHHE CTPOUTHh MaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTYyallud, MPUMEHATh 3HAHMS, MOJTY4YE€HHbIE NMPU HM3YYEHUH Y4eOHOro Kypca, AJs pelieHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOM 3adau, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKast  JuHUASA  «Yucima W BBIUMCICHHS»  3aBepIIaeT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTeHLHBIX YHuCCJI, KOTOPOC 61:1.]10 Ha4yaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHHE yaensercss (OopMUPOBaHUIO HABBIKOB PAllMOHAIBHBIX BBIUMCIICHUH, BKIFOYAIONINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTB C MaTeMaTud4CCKNMHu
KOHCTaHTaMU. 3HAKOMEIE O6yanOH_[I/IMCH MHOXXCCTBAa HATYpPAJIbHBIX, LCJIBIX, PpAllMOHAJIBHBIX U
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOXECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4 U ONIEPAIUH: JICTICHUE
HAallelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IENBIX YHCEN, OCOOble CBOMCTBA
palrOHAJIBHBIX W HUPPAlUOHAJIBHBIX YHCCII, apI/I(bMeTI/ILICCKI/IG Oorcpanru, a TAKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO KpPyra HCIOJNB3YeMBIX YHCEl W 3HAKOMCTBY C
BO3MOJXHOCTAMU HUX IPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN PEAIbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
IPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a/ad. B pe3ynbraTe oOyuaromuecs OBIAJCBAOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  PAIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHBIe YMCHUA HIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIeHUe
HarOOJIBIINX U HAUMEHBIINX 3HaUCHUI (yHKIWU. JlaHHas coleprkaTebHasl JIMHUS BKIIIOYACT B
celOs1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJHATH PacuéThl MO Qopmyliam, MpeoOpa3oBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKUX BBIan(eHHﬁ, a TaKXeE BBIpa)KeHHfI,
COZIepIKAIUX CTereHrn u Jjorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeTOAMYeCKast TUHUS «DYHKIIUU U TpapUKH» TECHO TEPEIUIeTaeTCs C
JpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIEe  3a1aéT
MOCJIC/IOBATEIbHOCTh ~ M3Y4YCHUS  Marepuasia. M3ydeHue  CTENEeHHOW, IOKa3aTellbHOM,
JIOTapUPMHUUECKOW ¥ TPUTOHOMETPUICCKUX (DYHKIIHIA, UX CBOMCTB M TPaQHKOB, HCIIOIb30BaHUEC
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TMPEJAMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKMM AaHAIM30M, TaK M C pEHICHUEM ypaBHEHUM W HepaBeHCTB. [Ipm
3TOM OoJbIIOE BHUMaHuEe yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTb (opmyramu
3aBHCUMOCTH MEKIY Pa3IMYHbIMHA BEJIMUYUHAMHU, UCCIICIOBATh MOJYYCHHBbIC (DYHKIMH, CTPOHUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’IH‘—IHOfI (1)opMe:
aHAJTMTUYECKOHM, Trpaduyeckoii W ClIIOBeCHOW. Ero wu3ydeHue CrmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIlUH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMPUTh KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4YarolIiuMcs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACNIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpEeHHs ImporeccoB. JlaHHas coaepxaTeinbHasi JHUHUA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHO-MeTOANYECKAs JHHHUS «MHOXKeCTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YEeCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMM BCE pa3felibl MaTeMaTHKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIONb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHHUSA, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaTbHBbIX CHUTYallUid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOJIB3YeTCs NSl PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (GOPMHUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCEe U3YUEHUSI BCEX TEM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay.

Ha n3yuenue yuebHOro Kypca «Anredbpa 1 Hauana MaTeMaTHYEeCKOTO aHAIM3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB IS peIIeHUs TPUKIIAIHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHbBle W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy C JEUCTBUTEIBHBIMU 4YucIaMU. MOAyib NEUCTBUTEIBHOIO YHMCIIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenensb ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxossuieit popmbl
3anMcy JEHCTBUTEIBHBIX YNCEN JUIsl PEIICHUs TPAaKTUUECKUX 3314 U IIPEJICTaBICHUS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[eciTHIHbIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUHIIbHBIE YypaBHEHUS U ypaBHEHUs-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUs LIETIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. Muorousnensl ¢ riensivu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHH U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHUI.

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUs JIOTapu(pMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKECHU. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua cUCTEMBl JIMHEWHBIX YpaBHEHMI.
Onpenenurens Martpuipl 2X2, €ro reOMETPUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €r0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHULL U ONPEAETUTEINEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOILNBIO YPaBHEHHMH U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHUN M HEpPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3adad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DOyHKUUH U rPpaduKu

OyHK1us, crnocodbl 3anaHus (QyHkuuu. B3aummHo obOpatHble (yHkimu. Kommosuiums
byukuuil. ['padux pynkumn. DnemeHTapHble Ipeodpa3oBanus rpad@ukoB GyHKINH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBa. YETHbie M HeuéTHhle QyHKIMU. [leprognueckue ¢yHKuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0BaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IEJBIM IMOKa3areneMm. EE cBoiicTBa u Trpaduk.
CaoiicTBa U rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pPEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOILIEH reOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoWcTBa. TOUYkM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky QyHKIUM.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uucna. [lpumeHeHuMe NpPU3HAKOB JEIMMOCTH ULEJIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensinee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJI0, aliropuT™Ma EBKIMIa 7151 penieHuns 3a1a4 B LEJIbIX YHCIIaxX.

KommiekcHple uymcna. AnreOpandeckas W TPUTOHOMETpUYecKas (OpPMBI  3amucu
KOMIUIEKCHOTO 4Yucia. ApupMETHUECKHE ONepaluu ¢ KOMIUIEKCHBIMH dnciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHne KOMIUIEKCHBIX YHCeNl s perieHuss (U3HUecKux u
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C MOMOILIBI TPUTOHOMETPUYECKOMH
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPABHECHHA.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, MHTEPIPETALUs IOJTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U OKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpruueckuii cMpIca MHTErpaia. BeluncieHne onpeaeéHHOro HHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHrne wWHTErpana Uil HAXOXKACHUS IUIOMAAeH IUIOCKUX ¢uryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBA, MPEACTABIEHHWE O MaTEeMaTHYEeCKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KCHUI HAyKu U JESTENbHOCTbIO YUYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTMYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBBIO (3]10pOBOE
MUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, pEryJisipHas Gpu3nueckas akTHBHOCTH),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1E€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCHOHAIBHON ACSITEIIBHOCTU, CBA3AHHBIM C MAaTEMaTUKOM W €€ MPUIIOKECHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIBbHOW Cpefbl, OCO3HAHUE
100aJbHOTO  XapakTepa  JSKOJOTMYECKUX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUDA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIITh M XapaKTEPU30BATh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUS MOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MPeoOpa3oBHIBATh CYKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOAEHUSIX U  YTBEPKICHUSX, MpeajiaraTb KpPUTEPUH JJIsl  BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTUBHOIO), BBICTpaMBATh AapryMEHTALMIO, MPUBOAUTH IMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIbI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SIBJICHHS, IMPOLEcca, BBIIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOpMYyIUpPOBaTh 000OIIEHNsT M BBIBOJIBI MO pe3yJIbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U JAJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AHAJIM3MPOBATH,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh HHGOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS,



CTPYKTYpHPOBaTh  HMH(GOPMAILMIO, TPEACTABIAT, €€ B  pasnuuHbBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHM C YCIOBHUSAMH M IEISIMU
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXICHHS 33/JaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMBI, MpPOOIEeMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUAOra, OOHApY>KMBATh Pa3IM4Me U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBIISITh ITUIAH, JITOPUTM pEIICHUS 3aJadd, BBIOMpaTh CIIOCOO0 pemeHUs ¢ y4EToM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH TO3HABATEIILHON pe()ICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBHUU
U MBICTUTENBHBIX TPOIECCOB, WX pe3yJIbTaTOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3ybTaTa pelleHrs MaTeMaTHIeCKOH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPH PEHICHUU 3a/ladd, BHOCUTH
KOPPEKTUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAMICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa I[EIH M YCIOBHSIM, OOBICHATH MTPUYUHBI
JOCTHIKEHHUS] WIIM HEAOCTH)KEHUS pPE3yNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh Iellb COBMECTHON JeATeIbHOCTH, IIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, pacrpeiessiTh BHABI padoT, TOTOBapUBATHCSA, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U HHBIE), BBHITIONHSATH CBOKO YacTh PabOTBHl U KOOPAWMHHUPOBATH CBOU JEHCTBUS C
JPYrUMU YJICHAaMH KOMaHIbl, OIICHMBATh KayeCTBO CBOEro BKJIaJa B OOMIMNA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJjacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIHE IMPEIMETHBIE
pe3yibTaThl 1O OTJACJIBHBIM TeMaM pabodel mporpaMMel yueOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TEPUOMUECKas
JIpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOYKECTBA pallMOHAJIBHBIX M JAEHCTBUTEIbHBIX
4yHCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

OPUMEHSATH IPOOU U MPOLEHTHI [T PEIICHHs MPUKIJIAIHBIX 3324 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U PEAIbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWJa OKPYIVIEHUs, NPUKUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpPUPOBATH IMOHATHUEM: CTENEHb C MLEJIBIM I0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YHCEN JJIS PEIICHHs] MPAaKTUYECKHX 3a1ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJHO ONEPUPOBATH OHATUEM: CTENEHD C PALIMOHAIBHBIM IIOKa3aTeNIEM;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMH: JIOTapu(M dYmcIa, NECATUYHBIE W HATypajbHBIC
JorapudMmBl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHMCJIOBOTO
apryMeHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U aPKTAHI'€HC YMCIIOBOI'O apIyMEHTA.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  HOHATHSAMM:  TOXIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHUIIBHBIE YPAaBHEHHUSI U YPABHEHUSA-CIIEACTBUS, PABHOCUIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHble METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YPaBHEHUH, IPUMEHATH METOJ HHTEPBAJIOB I PELICHUS HEPABEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMU: MHOTOYJIEH OT OJHOW MEpPEeMEHHON, MHOTOWIEH C
HeNbIMU KO3 (UIMEHTaMH, KOPHHM MHOTOYIEHA, MPUMEHSTh JIeJeHHEe MHOrowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y un teopemy Buera s pemenus 3anay;

CBOOOJTHO ~ONEpUpOBaTh MOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro TIeOMETPUYECKHMH CMBICIH, MCIIONb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENH IS PEeLIeHUsS]
CHUCTEMBI JIMHEHHBIX YPAaBHEHUMH, MOJCIHPOBATH PEAlbHbIE CUTYallUH C IOMOUIBIO CHCTEMBI
JUHEHUHBIX YPaBHEHHUM, WCCIEJ0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MAaTpull U
OIIPEEIUTENEH, HHTEPIIPETUPOBATH ITOJy4YEHHBIN PE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BbIpaKEHHUI;

BBIMIOJHATh MPEOOpa3oBaHUsS  YHCIOBBIX  BBIPAKEHUH, COAEpXKAIlUX CTENEHH C
palOHAIBHBIM [TI0KA3aTENIEM,

UCIOJIb30BaTh  CBOWMCTBA JIOTapu(MOB [uis  NpeoOpazoBaHHs  JIOTapU(PMUUECKUX
BBIPAKECHMI;

CBOOOAHO  OMEpUpOBaTh  MOHATUSIMH:  HMppAallMOHAIbHbBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX0I0B
WJIU OCYILECTBIISIS IIPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl s HpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, TNPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJENIMPOBaTh pEeaJbHblE CUTyallUM Ha sA3bIKE anreOpbl, COCTAaBJIATh BBIPAXKEHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyM, KCCICI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM arnapara aiareopsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (YHKLMS, CHOCOOBI 3aJaHMsl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUHM, KOMIO3UIUSA (YyHKIMHA, rpaduk (YHKIUHU, BBINOJIHATH 3JIEMEHTApHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: OOJIACTH OIpPENENCHUs] M MHOYKECTBO 3HAYEHUH
(GyHKUUYU, HYIU QYHKLIUH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OTEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHne (PYHKLUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduK CTENeHHOH (YHKIMU C HATYpaJbHBIM U IENIbIM ITOKa3areneM, rpapux
KOpHsI N-0ii CTEeTIeHHU KaK YHKIIMU OOpATHOH CTENEHU C HaTypalbHBIM IIOKA3aTeNeM;

ONEepUpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApoOHO-IMHEHHass (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTelbHas W Jorapupmuueckas (yHKIUU, UX
CBOWCTBA U TpadMKH, HCIIOIB30BaTh UX IpadUKH IS pEIICHUS YpaBHEHUI,

CBOOOJTHO ONEpUPOBATh MOHATHAMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, OINpe/eeHne
TPUTOHOMETPUUYECKUX (DYHKLIUI YHCIOBOIO apIyMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOIECCOB M 3aBUCHUMOCTEH TpHU
pelIeHNn 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M PEANbHOM JKU3HU, BBIpaXaTh (HopMyaamu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdIecKas U TeOMETpUYecKas MpOrpeccus,
OeckoHEYHO yObIBarollasi reOMETpUUecKasi IPorpeccusi, JIMHEHHBIA U 3KCIIOHEHIIMAIbHBIA POCT,
(bopMyIna CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELIEHUs PEeaTbHBIX 33/1a4 MPUKJIAHOIO XapaKkTepa;

CBOOOJTHO ~ ONEpUPOBATh TOHATHSAMH:  TIOCJIEAOBATENBHOCTh,  CIIOCOOBI  3a/aHUs
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIE TIOCIIE0BATEIEHOCTH, TIOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(GyHKIMH, aCUMITOTHI rpaduka GyHKIIH;

CBOOOJTHO OTIEPHPOBATH TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpe3Ke, MPHUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peILIeHHs 3a]1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATHUSMHU: TiepBas W BTOpass MPOMU3BOJHBIE (DYHKIIHH,
KacaTenbHas K rpa@uky QpyHKUINU;

BBIYUCIISIT TIPOM3BOJHBIE CYMMBI, IPOW3BEICHHS, YaCTHOTO W KOMITO3UIIMU JIBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOIHOM [T peleHns 3a/au.

MHo:xecTBa U JIOTHKA:



CBOOOJTHO OTIEpUPOBATH MOHATHUSIMU: MHOXKECTBO, OTNIEpaIliy HaJl MHOKECTBaMHU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapart Uisi OMUCAHUS PEaTbHBIX MPOIECCOB
U SIBJICHHI, IPH PEIICHUU 33724 U3 JPYTUX Y4eOHBIX MTPEIMETOB;

CBOOOJIHO OIEPUPOBATh IMOHATHUSIMH: OIPEACIICHUE, TeopeMa, YpaBHEHHE-CIICICTBUE,
CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, JIOKA3aTEIbCTBO, PABHOCWIBHBIC YpaBHCHHUS U
HEpaBEHCTBA.

K konmy oOyuenuss B 11 kiacce oOydaromuics TMOMYYHT CICIYIOIIHE TPEIMETHBIC
pe3ynbTaThl IO OTIEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Anredpa W Hadaja
MaTeMaTH4YeCKOTO aHaJIM3ay:

Yuciaa ¥ BLIYMCIEHHS

CBOOOMHO OINEpPUPOBATH MMOHSATUSMHU: HATYpaJbHOE U IEJI0€ YHUCIO, MHOXECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BATh NMPU3HAKK JieauMocTh 1enbix yucen, HOQ u HOK
HaTypaJbHbIX YKCEN JI PEUICHUS 3a/1a4, IPUMEHTh alroput™M EBkinaa;

CBOOOIHO OMEPHPOBATH MOHATHEM OCTATKA IO MOJIYJIO, 3aITUChIBATh HATYpaJIbHBIC YHCIIa
B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJIHO OIEPUPOBATHh MOHATHUSAMU: KOMILIEKCHOE YMCIO W MHOXKECTBO KOMILJIEKCHBIX
YHCEJI, MPEJCTABIATh KOMIUICKCHBIC YHCIIA B alreOpandecKol M TPUTOHOMETpUYECKOH (opme,
BBITIOJTHATH apU(METHIECCKIE ONIEpallii C HUIMH U U300pakaTh Ha KOOPAMHATHOMW TUIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATH  TOHATHSAMHU:  HMppallMOHAIbHBIC,  IOKa3aTelIbHBIE M
Jorapu(MHUECKUE HEPABEHCTBA, HAXOUTh WX PELICHUS C TTIOMOIIBIO PABHOCHIIBHBIX IMIEPEX0JI0B;

OCYIIECTBIISATh OTOOP KOPHEH MpPU PEIICHUH TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJHO OIEPUPOBATH IOHSATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoO0XoauMbIe (HOPMYIIBI IJISl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATHSIMH: CUCTEMa U COBOKYITHOCTh YpaBHEHUI U HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJICICTBUS, HAXOAUTh PEIICHUS] CUCTEMBI M1 COBOKYITHOCTEH
pallMOHATIBHBIX, HPPAUOHAIBHBIX, TIMOKA3aTEIbHBIX M JIOTapU(MHUUECKUX ypaBHCHHH U
HEPaBEHCTB;

pemate palfoHajbHble, HWpPpAIMOHANBHBIC, I[IOKa3aTelbHbIe, JorapudMuUyecKue u
TPUTOHOMETPUYECKHE YPABHEHHS M HEPABEHCTBA, COJIEPKAIINE MOYJIA U TTapaMeTPhI;

MPUMEHSATH TpaduuecKre METObI JJIsl PEIICHUs] YpaBHEHU M HEPaBEHCTB, a TaKXKe 3a7a4
C IapaMeTpamu;

MOJICJIMPOBATh pealbHbIE CHUTYAIlMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA W WX CHUCTEMBI IO YCIOBUIO 3a7aud, HCCIEAOBATH MOCTPOEHHBIE
MOJIEJIM C UCTIOJIb30BAaHMEM arlapaTa ajire0pbl, MHTEPIPETUPOBATH MOJIYICHHBINA PE3YNIbTAT.

DOyHKUUM U rpadpuku:

CTPOUTH TpaQUKH KOMMO3UIMKA (DYHKIUN C MOMOIIBI0 AJIIEMEHTAPHOTO MCCIEAOBAHUS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIMIA;

CTPOUTHh TEOMETPUUYECKHE O00pa3bl ypaBHEHWW W HEPABEHCTB Ha KOOPIWHATHOMN
IJIOCKOCTH;

CBOOOIHO OTEPUPOBATH MOHATUSAMU: TPa)UKH TPUTOHOMETPHUECKUX (PYHKIIHIA,

MPUMEHATH (PYHKITNH I MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauyana MaTeMaTHYeCKOIo aHAJIN3A:

UCIIONIF30BaTh TMPOU3ZBOJIHYIO JUIS UCCIEAOBaHHWS (YHKIIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HaXO0JIUTh HauOOJIbIIIee U HAUMEHbIIIee 3HAYCHUSI (PYHKITUN HEMPEPHIBHON HA OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3aadax, IJIs OMpEAeNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
Jleitbunma;

HAXOJHUTh IJIOMIAJH IJIOCKUX (HUTYP U 0OBEMBI TEJ C TOMOIIBIO0 HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMU MAaTEMAaTHYECKOTO aHAIIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM JuaekTpoHHbIe (LU(poBbHIE)
Kourpoabuble IIpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
MHOXeCTBO NEHCTBUTENbHBIX YHCEIT.
M .P .
HOTORICHBL. TalHONATBHEIC 24 1 0 https://resh.edu.ru/subject/lesson/5100/
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YpaBHCHUHN
Dysiwin u rpaguicn. Crenenias 12 1 0 https://resh.edu.ru/subject/lesson/5175/
q)YHKI_II/IH C LICJIBIM ITOKAa3aTcJIEM
iiifr?;qeim;gz:z;g-OH 15 1 0 https://resh.edu.ru/subject/lesson/5498/
- ppatt https://resh.edu.ru/subject/lesson/5569/
ypaBHeHI/I}I
IMoka3arenpHast QyHKIHUS. 10 1 0 https://resh.edu.ru/subject/lesson/5627/
[Moka3arenpHble ypaBHEHUS https://resh.edu.ru/subject/lesson/4731/
Jlorapupmuueckas GyHKIUS. 18 1 0 https://resh.edu.ru/subject/lesson/4732/
Jlorapupmuueckue ypaBHEHHS https://resh.edu.ru/subject/lesson/3852/
T OV OHOMETDIECKHE BEIDAKEHI 1 https://resh.edu.ru/subject/lesson/6314/
paBH s p p 22 1 0 https://resh.edu.ru/subject/lesson/6321/
ypasHe https://resh.edu.ru/subject/lesson/6319/
[MocnenoBaTenbHOCTH U MPOTPECCUU 10 1 0 https://resh.edu.ru/subject/lesson/3778/
Henpepeiiibie hysKii https://resh.edu.ru/subject/lesson/3976/
o OIP’BEO - YHKHHH. 20 1 0 https://resh.edu.ru/subject/lesson/3966/
POH3BOL https://resh.edu.ru/subject/lesson/3987/
[ToBTOpenue, 060061ICHNE, 5 5 0 https://resh.edu.ru/subject/lesson/5138/
cUCTEMATH3aLUs 3HAHUH https://resh.edu.ru/subject/lesson/4739/



https://resh.edu.ru/subject/lesson/5100/
https://resh.edu.ru/subject/lesson/5175/
https://resh.edu.ru/subject/lesson/5498/
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/4731/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/3852/
https://resh.edu.ru/subject/lesson/6314/
https://resh.edu.ru/subject/lesson/6321/
https://resh.edu.ru/subject/lesson/6319/
https://resh.edu.ru/subject/lesson/3778/
https://resh.edu.ru/subject/lesson/3976/
https://resh.edu.ru/subject/lesson/3966/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/5138/
https://resh.edu.ru/subject/lesson/4739/
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuekTpoHHbIe (HU(POBHIE)
Kourpoabuble IIpakTHyeckue
n/n MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
1 HCCHeHOBaHIfe $ynicunit ¢ noMOLLLIO 22 1 0 https://resh.edu.ru/subject/lesson/6195/
IMPOU3BOJHOH
) 0 5 12 1 0 https://resh.edu.ru/subject/lesson/4037/
FPBOCDPESHAL 1 HETEIPAL https://resh.edu.ru/subject/lesson/6117/
I'paduxu TpuroHomeTpuuecKux
3 Gynkiwmii. TpuroHomeTpuyeckue 14 1 0 https://resh.edu.ru/subject/lesson/6118/
HEpPaBEHCTBA
4 Hppauiotanbiible, MOKASATEALHEIE i 24 1 0 https://resh.edu.ru/subject/lesson/4155/
norapuMuUecKre HEpaBeHCTBA
5 K OMITEKCHELE THCNa 10 1 0 https://resh.edu.ru/subject/lesson/4115/
https://resh.edu.ru/subject/lesson/6120/
6 HarypanbHble 1 11e7bIe Yrcia 10 1 0 https://resh.edu.ru/subject/lesson/4931/
CucreMsl pannOHAJIbHBIX,
7 UPPAUOHATBHBIX TTOKA3aTeIbHBIX U 12 1 0 https://resh.edu.ru/subject/lesson/4134/
norapu(MUUECKUX YpaBHEHUN
8 3agaum ¢ mapameTpaMu 16 1 0 https://resh.edu.ru/subject/lesson/4163/
IT 606 .
9 OBTOPCHHE, 050 meHIfe’ 16 2 0 https://resh.edu.ru/subject/lesson/4934/
cucremMarusanust 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOTPAMME



https://resh.edu.ru/subject/lesson/6195/
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https://resh.edu.ru/subject/lesson/6117/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi o0pa3zoBaTeJbHbIC
padoThI padoTshI pecypenI
1 [[MHOk€eCTBO, ONepaliy HaJl MHOYKECTBaMHU 1 0 0
U UX CBOMCTBa
2 Huarpammsl Ditnepa-Benna 1 0 0
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 0 0
amnmnapara J1js pelieHus 3a1a4
Pannonanbuelie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1 0 0
OeCcKOHEUYHBIE IEPUOINUECKHUE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
5 JeCATUYHBIE JPOOH, TIPOLIEHTHI, 1 0 0
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1 0 0
pelIeHns MpUKIaJIHbIX 3a1a4
7 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1 0 0
pelIeHs TPUKIaJHbIX 3a7a4
8 JleicTBuTenbHbIE UKciia. PaimonanbHbIe U 1 0 0
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepanuu c 1 0 0
JIEHCTBUTEILHBIMU YU CIIAMH
10 Mopaynb AeiCTBUTENBHOTO YHCIIA U €r0 1 0 0

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ eabIMA K0P hUITMEHTaMH.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpura cucTeMbl JINHEWHBIX YPaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

20

21

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3aumno obpatabie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKIUN

27

28

29

Ob6unacTp onpeaeneHus: 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (DYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpauKoB ATUX QYHKIUN
DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

34

35

CreneHs ¢ 1eJIBIM TTOKa3aTeaeM. buaoMm
Hrrotona

CrenenHas GyHKIHS C HATYPAJIbHBIM U
LEeJIBIM IToKa3aTeseM. E€ cBolicTBa u

rpaduk

36

KonTtponsnas padora: "CreneHnas
dbynaknus. E€ coiicTBa u rpadguk”

37

38

Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

ApudmeTndeckuii KOpeHb HATypaJIbHOM
CTETEeHH U ero CBOMCTBA

39

[IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COAEpKAIIMX CTENIEHU U KOPHU

40

41

[IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTETIEHH U KOPHU
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXKAaIINX CTENIEHU U KOPHU

42

Wppaunonanbubie ypaBHeHus. OCHOBHbBIE
METO/IbI PELICHHs UpPALMOHAIBHBIX
yYpaBHEHUHU

43

44

45

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
MCTOJbI pCUICHUA UPppallOHAJIbHBIX
ypaBHEHUU

Uppanmonanbusie ypaBHeHHUs1. OCHOBHBIE
METO/IbI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUU

PaBHOCUIIBHEIE Nepexoabl B pCICHUN




UPPALMOHAIIBHBIX YPABHEHUN

46

47

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

49

50

51

CaoiicTBa U rpaduK KOpHS N-Oi CTENEeHH
Kak (QyHKIMH 00paTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTejeM

CaoiicTBa U rpaduK KOpHs N-Oi CTENEeHH
KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM

KonTtponbHast padora: "CBolicTBa 1 rpadpux
KOpHs N-oii cTenenu. VppalroHaibHble
ypaBHeHHUA"

52

53

54

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0KAa3aTcCJIEM U
eé CBOIiCTBa

Crenens ¢ pallMOHAIBHBIM IOKa3aTeIeM U
eé CBOIiCTBa

CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ CBOIICTBa

55

56

57

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUN AJs
pelIeHus] ypaBHEHUI




[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1 0 0
ypaBHEHUH
[loka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX 1 0 0
ypaBHEHUI
[Toka3zaTtenbHble ypaBHEeHUs1. OCHOBHBIE

60 METO/Ibl PEILIEHUS TOKA3aTENbHbIX 1 0 0
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas 1 1 0
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CoicTBa jJorapudpma 1 0 0

63 Jlorapudwm yucna. CpoiicTBa norapudpma 1 0 0

64 Jlorapudm ymncna. CBoicTBa Jorapudpma 1 0 0

65 JlecaTu4HbIE U HATypaJIbHBIC JTOTapH(PMBI 1 0 0

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1 0 0

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1 0 0
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1 0 0
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1 0 0
Jorapupmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1 0 0
rpaduk

71 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1 0 0
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1 0 0

peueHus: ypaBHEHU I




73

Hcnons3oBanue rpaduka QyHKIHH 115
pelieHusi ypaBHEHUM

74

75

76

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl PEIICHUs Jorapu(PMUIECKUX
ypaBHEHU U

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METO/bI pellIeHus JJorapu(PMUIECKUX
YpaBHEHUU

77

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78

79

PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
JOTapuPMHUECKUX yPaBHEHUI

Konrtponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80

CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHUCJIOBOTO ApryMEHTa

81

82

CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMEHTa

ApKcuHYC, apKKOCUHYC Y apKTaHT€HC
YHUCJIOBOT'O apryMeHTa

83

ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHUCJIOBOTO ApryMEHTa

84

Tpuronomerpuueckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX
(GyYHKIIMI YHMCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1 0 0
(YHKIMIA 9UCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0
87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 0 0
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 0 0
89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 0 0
[IpeobpazoBanmre TPUTOHOMETPUUECKUX
90 N 1 0 0
BBIpKEHU I
[IpeoOpa3oBaHme TPUTOHOMETPUIECKUX
91 . 1 0 0
BBIpKEHU I
[IpeoOpa3oBaHye TPUTOHOMETPUIECKUX
92 . 1 0 0
BBIPAKCHU I
[IpeobpazoBanne TPUTOHOMETPUUECKUX
93 N 1 0 0
BBIpKEHU I
94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 0
95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 0
96 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1 0 0
97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 0
98 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1 0 0
99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 0
100 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1 0 0
KonTtponbhas pabora:
101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1 1 0
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
102 i 1 0 0

nocJieroBarenbHOCTEN. MeTon




MaTeMaTUYECKON MHAYKLINU

103

104

MOHOTOHHBIC B OTpPaHUYCHHBIC
MoCIieI0BaTENbHOCTH. VicTopus aHanm3a
OECKOHEUYHO MAaJIBIX

Apudmerndeckast nporpeccus

105

106

107

I'eomeTrpuueckas nporpeccust

beckoneuHo yObIBaromas reoMeTpuiecKast
nporpeccus

CymMma 0eckOHEYHO yObIBarolIei
reOMETPUYECKON IPOTPECCUH

108

109

110

JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucio e. Dopmyna clI0KHBIX IPOLEHTOB
Hcnons3oBanue nporpeccuu st peiieHust
peanbHBIX 3a/1a4 IPUKIAJIHOIO Xapakrepa

111

112

KonTtponbHas pabora:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113

Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114

115

CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke
CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116

MeToa UHTEPBAJIOB ISl PEIICHUS
HEpPaBEHCTB




117 MeToa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

118 MeToa HHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTeIbHOU K rpaduKy
byHKITUN

195 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoIHBIE 3NIEMEHTAPHBIX (PYHKLUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

133 o " 1 0
3HaHuil: "OyHKIUU
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1 0
3HaHUH’
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npou3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
WCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GYHKIIMHM Ha OTpe3Ke

HaxoxnaeHnue HaHOOJIBIICTO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKIMN Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17

Kommosurus ¢hyHKImit

18
19

Kommnosumus hyHkmmii

Kommosurus ¢hyHKImit

20

21

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

22

KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

23

24

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

[TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

25

[lepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHA.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26

27

NHurerpai. I'eoMeTpu4eCKUN CMBICIT
MHTErpana

Brruncnenue onpenenéHHOro HHTerpaia
o gopmyne HeroTona-JleiiOnuma

28

Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne HoroTona-JIeliOHuna

29

30

[IpuMeHeHue nHTErpaa Juisi HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

[IpuMeHeHue uHTErpala Juisi HaXOXKACHUS
00BEMOB T€OMETPUIECKHX TEI

31

[Ipumeps! pemenuit guddepeHInaIbHbIX
YpaBHEHUI




32

[Tpumeps! pemennii qudQepeHnraIbHbIX
ypaBHEHUI

33

34

35

MaremaTrnueckoe MOAECIMPOBAHUE
peabHBIX MPOIECCOB C OMOILBIO
mudQepeHInanbHbIX ypaBHEHUH

Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

Tpuronomerpuyeckue GyHKINU, UX
CBOICTBA U TpaduKu

36

37

38

Tpuronomerpuieckne GyHKINHU, UX
CBOWCTBA U TpapuKu
Tpuronomerpudeckue GyHKINH, HX
CBOICTBa U rpaduku
Tpuronomerpuieckue GyHKIUH, UX
CBOICTBa U rpaduku

39

40

41

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U rpaduKu

OT100p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OT60p KOpHEH TPUTOHOMETPUUECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

43

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

44

45

Pewrenne TpuronoMeTpudeckux
HEPABEHCTB

Pemenne TPUT'OHOMETPHUICCKUX
HCpPaBCHCTB

46

Pemrenne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

47

48

Pemenue TpuroHomeTpudecKux
HEPABEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuieckue HepaBeHcTBA"

49

OcHoBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

50

51

OcHoBHBIE MCTOJbI pCHICHUSA
IMOKa3aTCJIbHBIX HCPABCHCTB

OcHoBHbBIE METOJbI PCHICHUS
MOKa3aTCJIbHBIX HEPABCHCTB

52

OcHOBHBIE MCTO/bI PCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

53

54

OCHOBHBIE METO/IbI pELIECHUS
Jorapu(MUIECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS
JIOFapI/I(bMI/I‘-ICCKI/IX HCPABCHCTB

55

OCHOBHBIE METO/IBI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56

OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MUIECKUX HEPABEHCTB




57

OcHoBHBIC MCTOJbI PCHICHUS
HppairuoOHaJIbHBIX HCPABCHCTB

58

59

OcHoBHBIC MCTOJbI pCHICHUS
HppaluOHAJIbHBIX HCPABCHCTB

OcCHOBHEBIE MCTOJbI pCUHICHUS
HppairuoOHAJIbHBIX HCPABECHCTB

60

OcHoBHBIC MCTOJbI pCHICHUS
HppairoOHaAJIbHBIX HCPABCHCTB

61

62

I'paduueckue METOIbI pEeLICHUS
MPPALMOHAIIBHBIX YPABHEHUN

I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI

63

I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPAaBHEHUI

64

65

I'paduueckue METObI peLICHHUS
MIOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus
norapuMUUECKUX ypaBHEHUI

66

I'paduueckue MeToabI pelICHU
Jorapu(MUIECKUX HEPABEHCTB

67

68

I'paduueckue MeTO bl peLIeHUs
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH

69

I'padnyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTebHbIE U JJorapudMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYEcKas (popMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

82

83

Konrtponsnas padora: "KomriuiekcHbie
gucna"

HaTypaJ'IBHI)IC " 1eJIbIC Yuciia

84

85

86

HarypanbHsle u nensie yucia

IIpuMeHeHnEe TPU3HAKOB AEITUMOCTH
LIEJIBIX YHUCEIl
[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIEJIBIX YHUCEl

87

88

89

[IpuMeHeHne NpuU3HAKOB ACITUMOCTH
uensix yucen: HOJl u HOK

[IpuMeHeHne MPU3HAKOB ACITUMOCTH
mensix yncen: HOJD u HOK
[IpuMeHeHne NpuU3HAKOB ACITUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO

90

91

92

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LENBIX YUCEI: OCTATKH 110 MOIYJIIO
IIpuMeHeHne IPU3HAKOB AEIUMOCTH
LEJIBIX YUCell: anroput™ EBxinna s
pelIeHus 3a1a4 B LENbIX YUCIIax

KontponbHas pabdota: "Teopus nenbix
qucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEAACTBUSA

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIliOHATbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu()MUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTell HayKH U peabHOM
KU3HH, UHTEPIpEeTalns MOTYyYeHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




103

104

[IpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IUYHBIX 00J1acTel HAYKH U PeaIbHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB

KonTponbnas padora: "CucreMbl
palMoOHAIBEHBIX, UPPAIIHOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHUI"

105

106

107

PannonaneHbIE ypaBHEHHUS € TapaMeTpaMu

PanmonansHble HepaBeHCTBa C
napameTpamu

PanmonansHbBIe CUCTEMBI C ImapamMeTpaMu

108

109

HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C lTapaMeTpamMu
HppanmoHaibHbIEe CUCTEMBI C
rapamMeTpamu

110

[Toka3zaTenbHble ypaBHEHUsS, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA ¢ MapamMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMBI C
napameTpamu

Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

Tpuronomerpuueckrne HepaBeHCTBA C
napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEH peabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciieoBanue
118 MaTEeMaTHYECKUX MOJENIEH peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN

C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

KonTponbnas pabora: "3amnauu ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"

122 [ToBTOpenue, 0600IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CHUCTEMAaTH3alysl 3HaHU|: "Y paBHEHUS.
Cucremsl ypaBHeHU"

124 [ToBTOpenue, 06001IeHNE,
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125 [ToBTOpenue, 0600MIEHNE,

cuctemMaTtu3anus 3Hanuii: "HepaBeHncrpa"

126 [ToBTOpenue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMmarusanus 3Hauui: "lIponsBoanas u 1 0
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtu3anus 3Hanuii: "[IponsBogHas u 1 0
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIEHNE,

129 cuctemMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1 0
e€ nmpuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

130 cucreMarusauus 3Hanui: "MHterpan u ero 1 0
npuMeHeHue"

131 [ToBTOpeHmE, 06001IEHNE, 1 0
cucTeMaTu3anus 3Hanuii: "OyHxun"

132 [ToBTOpenue, 06001IeHNE, 1 0
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1 0
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 Hrorosas koHTpobHAs paboTa

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 06001IEHNE, 1 0
cUCTEMaTH3aInsI 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

* Marematuka. AnreOpa U Havyajla MaTeMaTHYECKOro aHanu3a, 11 kimace/ Mep3msik A.l.,
Homuposckuii [[.A., Tlonsko B.M.; nox penakiueit [Togonsckoro B.E., O6mecTBo ¢
orpaHn4eHHOM oTBeTcTBeHHOCThIO M3naTensckuii nentp « BEHTAHA-I'PA®Dy; AxkunonepHoe
obuiectBo «M3narenscTBO «lIpocBenienue»

* Marematuka. AnreOpa U Havyajla MaTeMaTHYECKOro aHanusa, 11 kimace/ Mepamsik AT,
Homuposckuii [[.A., Ilonsko B.M.; nox penakiueit [Togonsckoro B.E., O6mecTBo ¢
orpaHn4eHHoOM oTBeTcTBeHHOCThIO M3aaTenbckuii nentp « BEHTAHA-I'PA®y; AkunronepHoe

obmectBo «M3natenpcTBO «IIpocBemnieHue»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

* Marematuka. Anrebpa v Hayalia MaTeMaTHyeckoro ananusa, 11 kmace/ Mep3msak AL,
Homuposckuii [[.A., Tlonsko B.M.; nox penakiueii [Togonasckoro B.E., O6miecTBo ¢
orpaHn4eHHOM oTBeTcTBeHHOCThIO M3naTenbckuii nentp « BEHTAHA-I'PA®y; AkunonepHoe

O6H_ICCTBO «31aTenbCTBO «HpOCBeH_IeHI/IC»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
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