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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTANbHYIO 0a3y i H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPyruX JUCHMIUIMH. B pamkax gaHHOro y4deOHOro Kypca
oOydaromuecss OBJA/ICBAIOT  YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HayKu, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

Y4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMIA Pa3BUTHS IKOHOMUKHU M OOIIECTBEHHOW >KWU3HHU, MO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
JMAIBHEWIET0 o00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSAMHU aireOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKA3bIBATh
YTBEPKACHUSI C IOMOIIBI0O UHIYKIIMK U pacCyk1aTh JEAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xome u3yuenuss ydyeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOydaroluecss MOJy4YalOT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBLHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH peallbHbIX CUTyalUd, UHTEPIpPETaluu MOJy4YEeHHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEPAMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOIIMMUCA MATEMATHUYECKUMHU OTKPBITUSIMU U KX aBTOPaMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMM (OPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIbHOM ~ KOHLEHTpPAllMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredOpe M HadajgaM MaTEMaTHYECKOrO aHalu3a JIEKUT
JEeSTENIbHOCTHBIN MPUHIUT O0yYEHUSI.

B ctpykType yuebHOrO Kypca «Anredpa v Hauaiaa MaTeMaTHYeCKOTO aHaIM3a) BhIIETICHBI
CIIEIyIOIINE COJEpKaTeNIbHO-METOAUYECKHe JTHUHUM: «Yucna u BblUKCICHUS», «DYHKIMH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYr
JIpyra ¥ IOCTENEHHO HACBIAsCh HOBBIMM TeMaMH U pasnenamu. JlaHHbIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e coJep)kaHue HECKOJIbKHX
MaTeMAaTHYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUN aHaJn3,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u gpyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJIEBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCIelI0BaTEeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIeNb pPEeaJbHOM
CUTyallid, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, HJsl pelieHUs
CaMOCTOSITENIbHO CPOPMYIMPOBAHHONH MaTeMaTH4eCKOH 3afauu, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBeET.



ConepxaTenpHO-MeTOAMYeCKast — JMHUs  «Yucima W BBIUMCICHHS»  3aBepIIacT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0s1 MCIONIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENNaTh MPUKHUIKY, BBITOIHAThH
npuOJIMKEHHBIC BHIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHUS, pa0OTaTh ¢ MATEMATUICCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIOIIMMCS MHOXECTBAa HATYypPalbHBIX, IEJBIX, PAIIMOHATIBHBIX U
JCHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm M3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIIEIIM(PUUSCKUE 3aa4H ¥ OllePAIUU: JCIICHUE
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXKECTBE IICNIBIX 4YHCEN, OCOOble CBOMCTBa
palMOHATIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(METHUCCKUE OMEpalii, a TaKKe H3BJICUCHUE
KOpHS  HATypaJIbHOM CTCIIEHW Ha MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAaclIMPEHHIO KpPyra HCIOJb3YeMbIX YHCE W 3HAKOMCTBY C
BO3MOYKHOCTSIMH MX TIPUMEHEHUS JIJIS PEUICHUS PA3IUYHbIX 3a7a4 (OPMHUPYETCS MPEACTaBICHUE
0 €IMHCTBE MAaTEMAaTHUKH KaK HAYKH U €€ POJIH B MOCTPOCHUH MOJICIICH peaTbHOT'O MUPA, ITHPOKO
UCTIOJIB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YpOBHE cCpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm paszaene [Iporpammbl
MPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ynbrare oOydaronmecs OBIaJICBAOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  paIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
coJlepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCICIOBAHUU
GYHKIHH ¢ TTOMOIIBIO TPOM3BOIHON, TIPU PEIICHUH MPHUKIIAIHBIX 33/1a4 U 33]a4 Ha HaXOXKICHUE
HaWOOJIBIINX U HAUMEHBIINX 3HaUCHHWI (yHKIWU. J[aHHAs coleprKaTeIbHasl JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHPOBAHWE YMEHHUH BBINOJHATH Pacu€Thl MO Qopmylsiam, MpeoOpa3oBaHUs
palMoHaIbHBIX, HPPAIMOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIpAKEHUH, a TaK)Ke BBIPAKECHUH,
COJICpKalINX CTEIEeHW | JorapudMbl. braromaps H3ydeHHIO anreOpamdyecKoro Marepuaia
NPOUCXOMUT JaJbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyKICHUH, pabOThl ¢ CUMBOJLHBIMU
dbopMamu, TIPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTHBHBIC HHCTPYMEHTHI IS PEHICHHS MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenbHO-MeToAMYecKast TUHUS «DYHKIUU U TpaQuKH» TECHO MEPEIUIeTaeTCs C
JIPYTHMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakOM-TO  CMBICIE  3aaaér
MOCJIC/IOBATEIPHOCT, ~ M3YUEHUs  MaTepuaia. V3ydeHwWe  CTENeHHOW, IOKa3aTebHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUICCKUX (DYHKIIHIA, UX CBOWCTB M TPaQHUKOB, UCIIOIb30BaHUEC
GyHKIMA U pelieHus 3ajJa4d U3 JPYruX YYeOHBIX MPEJIMETOB M pPEalbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYCCKHM aHAJIN30M, TaK U C PEHICHUEM YpPaBHCHHWH W HepaBeHCTB. [Ipu
9TOM OOJIBIIIOE BHHUMaHWE yaensercs (GOPMHUPOBAHUIO YMEHHS BBIpaXaTh (Gopmyaamu
3aBHCUMOCTH MEXKIY Pa3JIUYHbIMUA BEJIMYUHAMH, UCCIICIOBATh MOJYYCHHBbIC (DYHKIMH, CTPOUTH
ux rpaduku. MaTepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJeH Ha pPa3BUTHE YMCHUH U
HABBIKOB, IMO3BOJISIOIIMX BBIPAKaTh 3aBUCHMOCTH MEKIY BEIUYMHAMH B pasnyHON (opme:
aQHAJTMTUYECKOM, Trpaduyeckoii W ciIoBeCHOW. Ero wu3ydyeHue CrmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHMIO W  KOHKPETHU3alluH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacHIMpUTh KPYr KaK MAaTeMaTHYE€CKUX, TaK U MPUKIAJAHBIX 33J]1a4, JOCTYIHBIX 00y4YaroluMCs,
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 cozaepxaTeinbHas JIMHUAA 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, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpAXx.

CopepxarenpHO-MeTOANYECKAs JHHHUS «MHOXECTBa U JIOTHKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH 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 BBIPAXKEHHMS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHUN ¥ CJIE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJIaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO
MBIIUICHUST O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIUPOBAHUSA, 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 HCTOIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3agad. [lpu pemieHuMM peanbHBIX TPAKTUYECKUX  3a7ad  OOydYaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B TIPOIIECCEe U3YUCHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTro Kypca «Anredpa u Hadyajaa MaTeMaTHIECKOTO aHaTN3a» OTBOIUTCS
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. Ilpumenenue apoOeit 1 MPOLEHTOB I pEIIeHHUs TPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUM U peaTbHON KU3HHU.

JeiicTButenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApudmeTnyeckue
OIepalyy C JECUCTBUTEIBHBIMU 4YucIaMU. MOAyib NEHCTBUTEIBHOIO YHMCJIA U €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosiieit Gpopmbl
3anyucy JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs IPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

Crenenp ¢ palMOHANBHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTeJIeM.

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

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACTBUs. HepaBeHCTBO, pelleHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAIIUX CTENEHU 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 pPELICHHUsS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem JIMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens Martpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIEHUE €T0
3HAa4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHU. Pemenune
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTENEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOILNBIO YPaBHEHHMH U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHUN M HEpPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3adad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKU U PeaIbHON KU3HH.

DOyHKUUH U rpadpuKu

Oynkius, crnocodbl 3amaHus (QyHkiuu. B3aummuHo oOpatHblie (yHkimu. Kommosuius
byakuumii. ['paduk Gyakuu. InemeHTapHbIe TpeoOpa3zoBanus rpaduKoB PyHKITUH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTosHcTBa. YErHpie n Heu€éTHhle QyHKIUH. [leproamueckue ¢GyHKuuu. 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 GyHKIMS ¢ HATypalbHBIM M IEJBIM IOKa3zateneMm. E€ cBoiicTBa u rpaduk.
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.

Tpuronomerpuyeckass OKpPY)XHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECCaX U SBJICHUSAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCJIE0BATEIbHOCTEH. 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.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W MX cBoWcTBa. TOUYkM pa3pbiBa. ACHUMNOTOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIsl pEIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOH K rpaduKy QyHKIIHH.

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

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHNnEe TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Julis ONUCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uucna. [lpumeHeHuMe NpPU3HAKOB JEIMMOCTH ULEJIBIX YHCEll,
HaubOonbmui obmui nenurens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB I10 MOAYJIO, anropuTMa EBkiinaa fms pemieHus 3aay B 1ebIX Yhciax.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpUYecKas (OpMBI  3amucu
KOMIUIEKCHOTO 4Yuciia. ApupMETHIECKHE ONepalud ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
FeOMETPUUYECKUX 3a/a4.

YpaBHeHusI 1 HEPaBEeHCTBA

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

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Pernienne TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

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

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OOJIACTeH HAayKHM M pPEATbHOH JKW3HM, WHTEPIPETALHUs IOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

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 O HCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hauvana maTemMaTnueckoro anajamsa

[TpruMeHeHMe MPOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

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

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3HbIe AIEMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

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

[IpumeHeHrne uWHTerpana Uil HAXOXKACHUS IUIOWAAeH IUIOCKUX GUryp u o0bEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) 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, MPEACTABICHHWE O MaTEeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) NATPUOTHYECKOI0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

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 YYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, 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
NMUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIIbIXA, pEryJisipHas (pu3nueckas akTHBHOCTH),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1E€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
MpoeCCHOHAIBHON JCSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW W €€ MPHUIIOKCHUSIMH, YMEHHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIBbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY’KaIoLIeil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MaTEMaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONPEAETICHUs  MOHATHIH,
yCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPKICHHUSAX, MpeajiaraTb KpPUTEpUU JUIsl  BBISIBICHHUSA
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

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

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHUS U BBIBOJIBI,

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO 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, APT'YMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OO0ObBEKTa, SBJIEHHS, IMPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOpPMYITUpPOBaTh 000OIIEHUST M BBIBOJIBI 110 pE3yIbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

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

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U JAJIS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB pA3jIMYHBIX THUIIOB, AaHAIU3HPOBATH,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMH(pOpMALMIO, MPEACTaBIATE €€ B  pa3auuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

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

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHH C YCIOBHUSAMH M LEISIMU
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 0OCYXIEHHS 33/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOM TeMbI, IpOOIEeMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTaThl PELICHUsS 33/a4d, JKCIEPHMEHTa, HCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

COCTABIJIATH IUIAH, aJTOPUTM pEIICHHs 3a/a4yd, BBIOMpPATh CIIOCOO pemIeHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBbIKAMM [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIAEMBbIX JEUCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTUUECKOH 3a7auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAThb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl MpU
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padOT, JOTOBapUBATHCSA, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YI€HaMH KOMaHZbl, OLIEHHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMIMHA MPOIYKT IO
KpUTepusaM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 kiacce oOydaroumuiics TMONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3ysbTaThl 1O OTJACIBHBIM TeMaM pabodeil mporpaMMel yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCIIO0, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
4KCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

NPUMEHSTH IpOOH U MPOLEHTHI JJIsl PEIICHUs IPUKIAIHBIX 334 U3 Pa3IMYHBIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

IPUMEHSATh NPUONIMKEHHBIE BBIYMCIEHUS, IIpaBWIa OKPYIVIEHMsS, NPUKHUIKY U OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATh IMOHSATHEM: CTEMEeHb C IIeNbIM TOKa3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPAaKTHUYECKUX 3a7ad |
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIBbHOM CTENCHH;

CBOOOHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIlHOHATBHBIM TIOKa3aTeleM;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: JorapudmM 4Yucia, IECATHYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YMCIOBOI'O apTyMEHTA.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJAHO  ONEpUpPOBaTh  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPaBHEHUS U YPABHEHUS-CIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA,

NPUMEHSTh pa3IUYHbIe METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUS] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAeNnuTeNb MaTpullbl 2 X 2 U €ro TreOMeTPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIIUTENN s PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pEajbHbIE CUTyallUd C IOMOIIBK) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeNIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
ornpeaenuTeNnel, THTepIPETUPOBATh MOJIYUYEHHBIN pe3ybTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JUJIsl TpeoOpa30BaHMs BHIPAXKEHUH;

BBIMIOJIHATh ~ MIPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JorapuMoB Jii  NIpeoOpa3oBaHUsl  JIOTapUPMHUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPUPOBATH  MOHATUAMHU:  HMppPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKie ypaBHEHMsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMynasl s IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJTHO OIEPHUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHME, IPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA;

MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM alapaTa anreopsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpatHble (QYHKIUU, KOMIO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH OMNpPEIENCHHsI M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYyHKLMH, OPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl M MUHUMYMBbI (DYHKIUH,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYeHNEe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKLUMU C HaTypajbHBIM U LEJbIM IOKa3areneM, rpapuk
KOpHs N-0M CTeNeH! Kak (pyHKIUN 0OpaTHOM CTENEeHU C HaTypajbHBIM I0Ka3aTEeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas GyHKLUUHU, UX
CBOMCTBA U IpadMKu, UCIIOJIB30BaTh UX I'paUKU /7S peIIeHUs] ypaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIIOBOTO apTyMEHTa;

UCMOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEI0BaHMs MPOLECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruxX Y4eOHBIX MPEIMETOB U pealbHOW KU3HH, BbIpaXaTh (opMyiamMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMETHUYecKas U TeoMEeTpUYecKas Mporpeccus,
0ecKOHEeuHO yOBIBarOIIasi reOMEeTpUYEcKasi MPOrpeccHsl, JIUHEHHBIN U 3KCITIOHEHIMAIbHbIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH IS PEHICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/laHUs
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OIPaHUYEHHBIE TOCJIE0BATEIEHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpadura
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpHPOBATH MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpe3Ke, NMPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEPUPOBATh TMOHITHUSMHU: TiepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIISATH TPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YaCTHOIO M KOMIIO3UIIMU JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCIIOJIb30BaTh NT€OMETPUYECKUN U PU3UUECKUI CMBICT IPOU3BOAHOM JUIsl pelleHus 3aau.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Uil ONHCAaHUS PeajbHBIX IMPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJiacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME INPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE U IEJ0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yrcena, HOA u HOK
HaTypaJIbHBIX YMCEJl AJIs PEeLEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa [0 MOJIYJIIO0, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETUUECKHUE ONEPALUU C HUMH U M300paXkaTh Ha KOOPAMHATHON IIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOJTHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HeoOXxoauMble (POPMYJIbI 1JIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUIl U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHUS CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJNbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJabHblE, JorapupMUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEp KAIINE MOLYJIN U ITapaMeTPBbL;

IPUMEHSTH TpapuuecKre METObI sl PELIEHUs] YpaBHEHUI U HEPABEHCTB, a TAaKXKe 3a/1a4y
C IapaMeTpaMy;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YpAaBHEHUsI, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEAOBATb ITOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MOJYYE€HHBIN pe3ynbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOILIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTPOUTh TeOMEeTpHYeckue oOpa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMM I MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCMOJIb30BaTh MPOM3BOJHYIO Ul MCCIEJOBaHHMA (DYHKIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJIbIIee U HAUMEHbIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



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

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

HAXOJHUTh IJIOMIAJH IIOCKUX (QUTYP U 0OBEMBI TEJ C TOMOIILIO0 HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMU MAaTEMATHUECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypcsbl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.

1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 https://resh.edu.ru/
HepaBeHCTBa. CUCTEMBI IMHEUHBIX https://www.yaklass.ru/
YpaBHEHUU

5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1 https://resh.edu.ru/
LEJIbIM IT0Ka3aTeIeM https://www.yaklass.ru/

3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 https://resh.edu.ru/
HppaumnoHnanbHble ypaBHEHUS https://www.yaklass.ru/

4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10 1 https://resh.edu.ru/
YpaBHEHUS https://www.yaklass.ru/

5 Jlorapudpmuueckas pyHKIUS. 18 1 https://resh.edu.ru/
Jlorapudmudeckue ypaBHeHUS https://www.yaklass.ru/
TpuronomeTpuueckue BoIpaXeHUs U https://resh.edu.ru/

6 22 1 _
ypaBHEHUSA https://www.yaklass.ru/

v n 10 1 https://resh.edu.ru/

OCJIEI0BATENBHOCTH U NIPOTPECCUN https://www. yaklass.ru/
https://resh.edu.ru/

8 HenpepriBabie pynkuu. [IponsBoanas 20 1 https://www.yaklass.ru/

9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3ALUS 5 5 https://resh.edu.ru/
3HaHUHN https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0
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https://www.yaklass.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl

1 HccnenoBanue GyHKIMMA ¢ TOMOIIIBIO 29 1 https://resh.edu.ru/
MPOU3BOIHOMN https://www.yaklass.ru/

https://resh.edu.ru/

2 Tepsoobpasuas u murerpan 12 ! https://www.yaklass.ru/

3 I'paduxu TPUTOHOMETPHUYECKUX (DYHKIIHH. 14 1 https://resh.edu.ru/
TpuronomeTpuuecKkre HEpaBeHCTBA https://www.yaklass.ru/

4 HppannonaibHbie, MoKa3aTebHbIE U 24 1 https://resh.edu.ru/
norapu(MHYECKUE HEPABEHCTBA https://www.yaklass.ru/

5 KommiekcHble unciia 10 1 ttps./iresh.equ.ruf

https://www.yaklass.ru/
https://resh.edu.ru/

6 HarypanbHble u nensle yucna 10 1 https://www. yaklass.ru/
C )

, HCTEMBI paI_II/IOHaJIBHBIX(bI/IppaI_II/IOHaJ'ILHBIX . . httos:/resh.edu.ru/
noxasaTenvLHLIx 1 J10orapu(pMUYECKUX https://www. yaklass.ru/
ypaBHEHUH

https://resh.edu.ru/

8 3anatn ¢ mapameTpamn 16 ! https://www.yaklass.ru/
[ToBTOpenue, 060061IeHNE, cCUCTEMaTH3aUs https://resh.edu.ru/

9 - 16 2
3HaHUHN https://www.yaklass.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 A KJIACC

No

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
H3yUYeHHs

yuureab: Maabimesa T.HU.

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

[[MHOXkecTBO, onepaiu
HaJl MHO’KECTBAMH M MX
CBOICTBA

Huarpammsl Ditniepa-
Benna

[Ipumenenue
TEOPETHKO-
MHOKECTBEHHOT'O
ammapara JJisi peIIeHus
3a7a4

PammonansHbIe ynca.
OOBIKHOBEHHBIC U
JECSTHYHBIE TPOOH,
MPOIICHTHI, OECKOHEYHBIE
MEPUOIUUECKHE IPOOH

PannonanapHbIE YKCIA.
OOBIKHOBEHHBIE U
JECSATHYHBIE TPOOH,
MIPOIICHTHI, OECKOHEYHBIC
MePUOIUIECKHE TPOOH

[Tpumenenue apooeii u
HPOLICHTOB IS PEIICHHS

https://resh.edu.ru/subject/lesson/5223/sta
rt/326717/



https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/

MPUKJIAJHBIX 3a1a4

10

11

[Ipumenenue npodeit u
[IPOLEHTOB ISl pELIECHUS
[PUKIaJHBIX 3a1a4

JlericTBUTEIBbHBIC YHCTIA.
PanmonansHbie U
HUPpALMOHAIILHBIE YHCIIa

Apudmernueckue
oIepalu ¢

e CTBUTEIILHBIMU
yuciaamu. Monyne
JIEHCTBUTEIIFHOT'O YK CIa
1 €T0 CBOICTBA

[TpubmmxéHHbIC
BBIUKCJICHHUSI, TIPaBUIIa
OKpPYTJICHUS, TPUKHJIKA
U OIIEHKa pe3ysbTara
BBIUMCIICHUM.

Cmapmosasn
ouazZHoCmuKa.

https://resh.edu.ru/subject/lesson/4730/sta
rt/149073/

12

OCHOBHBIE METOIBI
pENICHHS [IETTBIX ’
JTPOOHO-PAIMOHATBHBIX
YpaBHEHUU U
HEPABEHCTB

https://resh.edu.ru/subject/lesson/5100/sta
rt/326934/

13

OCHOBHBIE METOIBI
pENICHUS [EIBIX ’
JIPOOHO-PAIMOHATBHBIX
YpaBHEHUU U

https://resh.edu.ru/subject/lesson/5175/sta
rt/326685/



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/

HEPABEHCTB

OCHOBHBIE METOIBI
peLHCHI/ISI TCJIbIX U

https://resh.edu.ru/subject/lesson/3768/sta

14 IpOoOHO-palMOHATIBHBIX rt/158113/

YpaBHEHUU U

HEPABEHCTB

MHorouieHsl OT OJHOU

nepemMeHHou. Jlenenue https://resh.edu.ru/subject/lesson/3778/sta
15 MHOI'O4JIEHA Ha rt/158733/

MHOTOYJIEH C OCTATKOM.

Teopema besy

https://resh.edu.ru/subject/lesson/3785/sta
rt/326779/

MHorouseHs! ¢ LeJIbIMUA
16 KOIpuieHTaMH, https://resh.edu.ru/subject/lesson/5176/sta

Teopema Buera t/225518/

S — https://resh.edu.ru/subject/lesson/3812/sta
17 y y rt/158950/

JMHENHBIX YpaBHEHUN
18 Pemenne cucrem

JMHENHBIX YpaBHEHUN

Martpuna cuctemsl

JIMHEHUHBIX YPaBHEHUM.

Onpenenurens MaTpULb
19 2X2, ero

T€OMETPUUYECKUN CMBICTT
7 CBOMCTBA; BEIYHCIICHHE
€ro 3HaYCHUS



https://resh.edu.ru/subject/lesson/3768/start/158113/
https://resh.edu.ru/subject/lesson/3768/start/158113/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3785/start/326779/
https://resh.edu.ru/subject/lesson/3785/start/326779/
https://resh.edu.ru/subject/lesson/5176/start/225518/
https://resh.edu.ru/subject/lesson/5176/start/225518/
https://resh.edu.ru/subject/lesson/3812/start/158950/
https://resh.edu.ru/subject/lesson/3812/start/158950/

20

21

Onpenenurens MaTpULbl
2X2, ero
T€OMETPUYECKUI CMBICIT
U CBOWCTBA; BBIYKCICHUE
€ro 3HA4YCHUS

[IpumeHenue
ONpENCIINUTENS ISl
pELIEHUs CUCTEMBI
JIMHEUHBIX YpaBHEHUN

22

Pemenne npukitaHbIx
3a71a4 ¢ IOMOULIBIO
CUCTEMBI JINHEHHBIX
YpaBHEHUN

23

Pemenne npukitaHbIx
3a/1a4 C IOMOILBIO
CHCTEMBI JINHEHHBIX
yYpaBHEHUHU

24

KonTpoJsbHnas padora:
"PannonajbHbIe
YPABHEHHS U
HEepPaBEeHCTBA.
CucreMbl JUHEHHBIX
ypaBHeHui"

25

@DYHKIMS, CIIOCOOBI
3a1aHus QyHKIUH.
B3aumnHo obpaTHbIE
¢ynkuuu. Komnozunus

byHKIMI

26

I'paduk pyHKuHM.




DnemMeHTapHbIe
npeoOpa3oBaHus
rpa¢gukoB QpyHKITHI

27

OO6uacTh ornpeeneHus 1
MHOKECTBO 3HAYCHHI
¢ynkuuu. Hynu
byukun. [IpomexyTku
3HaK MOCTOSHCTBA

28

YérHble 1 HEYETHDIC
byHKINN.
[Iepnonnueckue
byukun. [IpomexxyTku
MOHOTOHHOCTH (pYHKIIHH

29

MakcuMyMmsl 1
MUHHMYMBI ()YHKIIUH.
Haubosnbmiee n
HaVMEHbIIIEEe 3HAYCHUE

byHKIIUY Ha
IPOMEXKYTKE

30

JInneiinas,
KBaJ[paTUYHAS U
IpOOHO-TMHEHHas

byHKIIUN

31

DeMeHTapHOe
UCCIIeIOBaHUE U
MOCTpoeHue rpauKoB
TUX QYHKUIUH

32

DeMeHTapHOe
UCCIIeIOBaHUE U




MOCTPOCHHE TPaPUKOB
9TUX QYHKIIUHA

33

34

35

36

CrerneHun ¢ LeIbIM
nokasareijieM. bunom
Hrrotona

CreneHn ¢ LEIbIM
rmoxasarejieM. buaom
Hrrotona

CrenenHast GQyHKIUS C
HaTypaJbHbIM U LEJIBIM
nokazarejneM. Eé
CBOMCTBA U Irpaduk

KonTpoasHnas padora:
"CrenenHasi pyHKUIUs.
Eé cBoiicTBa n
rpagux"

37

Apudpmernueckuii
KOPEHb HaTypaJbHON
CTETEHU U €r0 CBOWCTBA

https://resh.edu.ru/subject/lesson/5498/sta
rt/272542/

38

Apudpmernueckuii
KOpPEHb HaTypajIbHON
CTEIIEHU U €ro CBOMCTBA

39

40

[IpeoOpazoBanus
YUCJIIOBBIX BBIpa)KeHI/II\/’I,
COJICPKAIIUX CTEIIEHU U
KOpHH

[IpeoOpazoBanms
YUCJIIOBBIX BBIpa)I(eHI/II\/’I,

https://resh.edu.ru/subject/lesson/4729/sta
rt/159013/



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/

COJIepIKAIINX CTEIICHU H
KOpHU

41

[IpeobpazoBanus
YHCJIOBBIX BBIPAKECHUM,
COJIepIKalINX CTENEHU U
KOpHHU

42

UppanuonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
HPpALMOHATBHBIX
ypaBHEHUI

43

WpparnmonansHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
HPpALMOHATBHBIX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/5569/sta
rt/159263/

44

HppaumronanbHbie
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS
HPpALMOHATBHBIX
ypaBHEHUU

45

46

PaBHOCHIBHEBIE
MepexXobl B pEIICHUU
HMppalOHAIbHBIX
ypaBHEHUU

PaBHOCHIBHBIE
MepexXobl B PEIICHUU
HppalOHAIbHBIX
ypaBHEHUU



https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/

47

PaBHOCUIIBHEIC
Mepexobl B pEIICHUU
HppaloOHaAbHBIX
ypaBHEHUH

48

PaBHOCUIIBHEIC
MepeXo/Ibl B pEUICHUU
HMppaloOHaAIbHBIX
YpaBHEHUN

https://resh.edu.ru/subject/lesson/3798/sta
rt/159138/

49

CgoiicTBa u rpadux
KOpHSI N-0M CTENEHU KaK
GyHKIIUM 00paTHOM
CTEMEeHH C HATYpaIbHBIM
MoKazaresnem

https://resh.edu.ru/subject/lesson/5540/sta
rt/327000/

50

CgoiicTBa u rpadux
KOpHSI N-0M CTENEHU KaK
byHKIIMM 00paTHOU
CTEINEHU C HAaTypalbHbIM
MOKa3aTeseM

51

KonTpoJsbHnas padora:
"CpoiicTBa u rpadguk
KOPHS N-0¥ CTENEeHH.
HppanuonajbHbie
ypaBHeHus'

52

Crermens ¢
palMOHATbHBIM
MokazarejieM M e€
CBOlCTBa

53

Crernens ¢
paIMOHATEHBIM



https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/

IIOKa3aTelieM U eé
CBOMCTBA

54

CreneHb ¢
palroHaIbHBIM
MoKa3aTelieM U e€
CBOMCTBaA

55

56

57

[TokazarenbHas
¢dyHKIus, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue
rpaduka QyHKIMH IS
peleHus: ypaBHEHU I
Hcnonb3oBanue
rpaduka QyHKIMH IS
pelieHus: ypaBHEHU I

https://resh.edu.ru/subject/lesson/3841/sta
rt/225573/

58

[Toka3arenbHble
ypaBHeHUs. OCHOBHbIE
METO/bl PEIICHUS
MOKa3aTeJIbHBIX
yYpaBHEHUHU

59

[TokazarenbHble
ypaBHeHUs. OCHOBHbIE
METO/bl PEIICHUS
MOKa3aTeJIbHBIX
YpaBHEHUNU

https://resh.edu.ru/subject/lesson/5627/sta
rt/159321/

60

ITokazarenbHbIE
ypaBHeHUs. OCHOBHBIE
METO/bl PEIICHUS
MOKa3aTeJIbHbIX

https://resh.edu.ru/subject/lesson/4731/sta
rt/159352/



https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/

HEPABEHCTB

61

KonTpoasHnas padora:
"Tloka3arejJbHas
pynxuus.
IToxa3aTenbHbIe
ypaBHeHus'

62

Jlorapudwm yucna.
CgoiicTa norapudma

https://resh.edu.ru/subject/lesson/5753/sta
rt/272574/

63

Jlorapudm guca.
CsoiicTBa norapupma

64

65

66

67

Jlorapudm guca.
CgoiicTa norapudma

JlecaTUYHBIE U
HaTypaJbHbIE
J0rapupmbl

JlecsaTuanable U
HaTypajbHbIE
J0rapuQpMBbl.
IlIpomesccymounuiii
KOHmMPOb.

[TpeoGpa3oBanue
BBIPAKECHUH,
coJiepKaIIX
Jorapupmbl

https://resh.edu.ru/subject/lesson/3823/sta
rt/198625/

68

[Tpeobpa3zoBanue
BBIPAKECHUH,
CoJIeprKaIInX
Jorapupmbl



https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/

69

[IpeobpaszoBanue
BBIPAKEHHUI,
coJieprKalnx
JorapudMbl

70

Jlorapudmmueckas
¢bynkuus, e€ cBOHCTBa U

rpadguk

https://resh.edu.ru/subject/lesson/3834/sta
rt/198687/

71

72

73

Jlorapudmmueckas
¢dyHKIus, €€ CBOWCTBA U
rpaduk

Hcnonp3oBanue
rpaduka QyHKIMH IS
peueHusl ypaBHEHU I
Hcnonp3oBanue
rpaduka QyHKIUH IS
pelieHus: ypaBHEHU I

74

75

76

Jlorapudmmueckue
ypaBHeHHs. OCHOBHBIE
METO/IbI PEILICHUS
J0rapupMHUECKUX
yYpaBHEHUHU

Jlorapudmmueckue
ypaBHeHHs. OCHOBHBIE
METO/Ibl PEILICHUS
J0rapupMHUECKUX
YpaBHEHUNU

Jlorapudpmuaeckue

ypaBHeHHUs. OCHOBHBIE
METO/Ibl PEILIEHUS

https://resh.edu.ru/subject/lesson/4732/sta
rt/198842



https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/

norapuGMUIECKUX
ypaBHEHUH

77

PaBHOCHITBHBIE
Mepexo/Ibl B pEUICHUU
norapuGpMUIECKUX
ypaBHEHUU

78

79

80

81

82

PaBHOCHIEHEIC
MepeXo/Ibl B pEHICHUU
norapuGpMUIEeCKUX
HEPaBEHCTB

KonTpoasnas padora:
"Jlorapudgmudeckas
pynxuus.
Jlorapudmuueckue
ypaBHeHus'

Cunyc, Kocunyc,
TAQHI'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa
Cunyc, Kocunyc,
TAQHT'€HC U KOTAaHT€HC
YHCJIOBOT'O apryMeHTa
ApKCUHYC, apKKOCHHYC
Y apKTaHT'€HC YMCIIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/3852/sta
rt/199119/

https://resh.edu.ru/subject/lesson/6019/sta
rt/199181

https://resh.edu.ru/subject/lesson/6322/sta
rt/114653/

83

ApKCUHYC, apKKOCHHYC
Y apKTaHT€HC YUCIOBOTO
aprymeHra

84

Tpuronomerpuueckas

https://resh.edu.ru/subject/lesson/4733/sta
rt/199150/



https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4733/start/199150/

OKPYKHOCT,
orpeeeHne
TPUTOHOMETPHUYECKHIX
(GYHKIMA YUCIOBOTO

aprymMeHra

Tpuronomerpuueckas

OKPYXHOCTD, https://resh.edu.ru/subject/lesson/3863/sta
85 OHPEACICHHC rt/327031/

TPUTOHOMETPUUECKUX

(GyHKLUH YUCIOBOTO

aprymeHra

OcHoBHbIE
86 TPUTOHOMETPUYECKHE

bopMmybl

OcHOBHBIE https://resh.edu.ru/subject/lesson/3876/sta
87 TPUTOHOMETPUIECKHUE rt/199243/

bopMmybl

OcHOBHBIE https://resh.edu.ru/subject/lesson/4324/sta
88 TPUTOHOMETPUIECKHUE rt/199618/

bopMyIibl

https://resh.edu.ru/subject/lesson/3490/sta

89 DopMyITBI IPUBEICHUS rt/199398/

[IpeobpazoBanue https://resh.edu.ru/subject/lesson/4735/sta
90 TPUTOHOMETPHICCKHUX rt/199274/

BBIPAKECHUI

https://resh.edu.ru/subject/lesson/4734/sta

91 DopMyIIbl CIOKEHUS. rt/199305/



https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/

https://resh.edu.ru/subject/lesson/4238/sta
rt/107826/

DopMyIIbI JBOHHOTO

https://resh.edu.ru/subject/lesson/3489/sta

92 rt/292739/
yriia
o https://resh.edu.ru/subject/lesson/3887/sta
93 OPMYJIBI TIOJIOBUHHOTO /199367
aprymeHTa rt/199367/
I https://resh.edu.ru/subject/lesson/3898/sta
94 POU3BE/ICHHE CUHYCOB U /199491
KOCHHYCOB rt/199491/
https://resh.edu.ru/subject/lesson/6317/sta
95 VYpaBHeHue COS X=a rt/199681/
https://resh.edu.ru/subject/lesson/4736/sta
96 VYpaBHeHue Sin X=a rt/199743/
https://resh.edu.ru/subject/lesson/4737/sta
97 VpaBHenue tg Xx=a rt/199804/
Pemenue https://resh.edu.ru/subject/lesson/6314/sta
98 TPUTOHOMETPHICCKHUX rt/199928/
ypaBHEHUU
OnHopoaHbie https://resh.edu.ru/subject/lesson/6321/sta
99 TPUTOHOMETPHUICCKHE rt/199989/

ypaBHEHUE



https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6321/start/199989/

100

101

102

103

104

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUI

KonTpoasnas padora:
"TpuronoMmerpuiyecKue
BbIPA:KEHUS U
TPUTOHOMETPUYeCKHe
ypaBHeHus'

ITocnenoBaTeILHOCTH,
CIIOCOOBI 3a1aHuUs
MOCIIEIOBAaTEIILHOCTEH.
MeTtox MaTeMaTHUeCKOM
WHIYKITUU
MoHOTOHHBIE U
OTpaHUYECHHBIE
MOCIIEIOBATEIILHOCTH.
Hcropus anannsa
0OECKOHEUYHO MAaJIbIX

Apudmernueckas
nporpeccus

https://resh.edu.ru/subject/lesson/6319/sta
rt/200172/

https://resh.edu.ru/subject/lesson/6320/sta
rt/200020/

https://resh.edu.ru/subject/lesson/6318/sta
rt/200082/

105

I'eomeTpuyeckas
porpeccust



https://resh.edu.ru/subject/lesson/6319/start/200172/
https://resh.edu.ru/subject/lesson/6319/start/200172/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6318/start/200082/
https://resh.edu.ru/subject/lesson/6318/start/200082/

106

beckoneuno
yObIBaroIas
reoMeTpHYeCcKast
porpeccus

107

Cymma 6eCKOHEYHO
yObIBaroIei
reOMETPUYECKOMN
POrPeccuu

108

JInHEeNHbBIN 1
SKCITOHCHIIMATLHBIN
poct. Yucino e. Popmyia
CJIO’KHBIX MPOIIEHTOB

109

JInHEeNHbBIN 1
SKCITOHCHIIMATLHBIN
poct. Hucno e. ®opmyna
CJIO’KHBIX MPOLIEHTOB

110

Hcnonb3oBanue
MPOTPECCUU IJISt
pELICHUS PeaTbHbIX
3a7a4 NPUKJIIaTHOTO
Xapakrepa

111

112

113

KonTpoJsbHnas padora:
"Ilocsieq0BaTEILHOCTH
U nporpeccun’
HenpepoiBHble QyHKIINN
Y UX CBOWCTBA

Touka pa3psbIBa.
AcumnToTh rpadukoB

byHKIMI




114

CgoiicTBa (yHKIMH
HETIPEePHIBHBIX HA
OTpe3Ke

115

CgoiicTBa (yHKIMH
HETPEPHIBHBIX Ha
OTpe3Ke

116

117

MeToa UHTEpPBAJIOB IJIS
pelIeHus HEpaBEHCTB

Metoa HHTEPBAJIOB JIst
pEIICHUS HEPABEHCTB

118

119

120

Metoa HHTEPBAJIOB JTst
pEIICHUS HEPABEHCTB

[Ipumenenue cBONCTB
HENpepbIBHBIX (QYHKIUN
JUIs pelleHus 3a1a4
[IprMeHeHne cBOMCTB
HENpepbIBHBIX (QYHKIMN
JUIs pelleHus 3a1a4

https://resh.edu.ru/subject/lesson/4738/sta
rt/200420/

121

IIepBas u BTOpas
POU3BOJHBIE (PYHKIIUU

122

123

124

Ornpenenenue,
T€OMETPUYECKUN CMBICIT
MIPOU3BOAHOMN

Ornpenenenue,
bu3HYECKUt CMBICT
MIPOU3BOAHON

YpaBHEeHHE KacaTeIbHOMN

https://resh.edu.ru/subject/lesson/4923/sta
rt/200980/

https://resh.edu.ru/subject/lesson/6115/sta
rt/36346/

https://resh.edu.ru/subject/lesson/3976/sta



https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/3976/start/201104/

K rpaduKy QyHKIHU

rt/201104/

YpaBHEHHE KacaTelIbHON

https://resh.edu.ru/subject/lesson/3966/sta
rt/201135/

125 K rpaduky GyHKIUU https://resh.edu.ru/subject/lesson/3987/sta
rt/273810/

TTpoussobIe https://resh.edu.ru/subject/lesson/4922/sta
126 o rt/201042/

AIIEMEHTAPHBIX ()YHKIIUN

TTpoussoHbIe https://resh.edu.ru/subject/lesson/6114/sta
127 . rt/201073/

3JIEMEHTAPHBIX (PYHKIUH

[IpousBonHas CyMMBlI, https://resh.edu.ru/subject/lesson/3954/sta
128 IIPOU3BENIEHUS, YACTHOTO rt/201011/

Y KOMIO3UIMH (PyHKUINN

[IpounzBoHas BTOporo https://resh.edu.ru/subject/lesson/6116/sta
129 nopsiika. Belmykinocts u rt/273928/

TOYKH meperuoa.

[IpousBoHas BTOpOro https://resh.edu.ru/subject/lesson/6195/sta
130 nopsiika. Belmykinocts u rt/225651/

TOYKH meperuoa.
131 KonTpoasHnas padora:

"IlpousBoanas'

IToBTOpEHME,
132 0000111eHHE,

cucTeMaTH3anus

3HaHui: "YpaBHeHU"



https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/

IToBTOpeHwue, :
SoBmere https://resh.edu.ru/subject/lesson/5138/sta
133 ODODIICHHC, 1 rt/200452/
CUCTEMAaTH3aIns
3HaHui: "OyHKIMN"
134 HTorosas 1 1
KOHTPOJIbHAs padoTa
135 HroroBasn 1 1
KOHTpOJIbHAsA padoTa
IToBTOpEHME, https://resh.edu.ru/subject/lesson/3908/sta
136 0000111eHHE, 1 rt/200483/
cucTeMAaTu3alusg 3HaHUi
OBHIEE KOJIMYECTBO
1 136 10

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/3908/start/200483/

IHOYPOYHOE IINTAHUPOBAHHUE
10 b KUIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer  KoHTpPOJBLHBI
0 e padoThI

IIpakTH4eckn
e padoTsl

Jlara
U3yYeHH
|

yunteab Cemensikuaa O.10.

JJIeKTPOHHBbIE HU(PPOBbIE 00pa3oBaTeIbHbIE
pecypcsl

[[MHOxecTBO,
oTepalfy HaJl
MHO>KECTBaMM U UX
CBOMCTBa

Huarpammsl Ditniepa-
Benna

[Ipumenenue
TEOPETHKO-
MHOKECTBEHHOT'O
anmapara JJisi peIeHus
3aJa4

ParnmonansHbIe ynca.
OOBIKHOBEHHEIE U
JECSITUUHBIE TpOoOH,
MIPOIICHTHI,
OECKOHEUHBIE
MIePUOIUYECKHE TPOOH

https://resh.edu.ru/subject/lesson/5223/start/3267
17/

PanponanbHbIC YHCIa.
OOBIKHOBEHHEIE U
JeCSITUUHBIE TpooH,
MIPOIICHTHI,
OECKOHEUHBIE



https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/

MIEPUOINICCKHE POOH

10

11

12

[Ipumenenue npodeit u
IMPOLCHTOB AJIA
PCIICHHUA ITPUKIIATHBIX
3a1a4

[Ipumenenue npodeit u
HPOIICHTOB IS
PCIICHHUA ITPUKIAIHBIX
3a1a4

JleficTBUTETLHBIE
yucna. PanmonanbHbie
Y UppalMOHAIbHBIC
qucia

Apudmernueckue
OIepaLnH C
JIEHCTBUTEIILHBIMU
yuciaamMu. Monymne
JIEUCTBATEIILHOTO
YHCJia M €r0 CBOMCTBA

[Tpubnnxénnple
BBIUKCJICHHUSI, TIPaBUIIa
OKPYTJICHUS, TIPUKHJIKA
W OIICHKA pe3yJibTaTa
BBIUHCIICHHH.
Cmapmosasn
OuUazHOCMUKA.
OCHOBHBIE METOIBI

PELICHHUS EJIBIX U
JTPOOHO-PAMOHATBHBIX

https://resh.edu.ru/subject/lesson/4730/start/1490
73/

https://resh.edu.ru/subject/lesson/5100/start/3269
34/



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://resh.edu.ru/subject/lesson/5100/start/326934/

YpaBHEHUU U
HEPaBEHCTB

OCHOBHBIE METOBI
pEIICHUS LIETBIX ’

https://resh.edu.ru/subject/lesson/5175/start/3266

13 JTPOOHO-PAMOHATBHBIX 85/

YpaBHEHUU U

HEpPaBEHCTB

OCHOBHBIE METO/IBI

pELLIECHHS UEbIX U https://resh.edu.ru/subject/lesson/3768/start/1581
14 JIpOOHO-paMOHATIBHBIX 13/

YpaBHEHUU U

HEPaBEHCTB

MHorowieHsl OT OHOM

repeMeHHOiL. Jlenetiie https://resh.edu.ru/subject/lesson/3778/start/1587
15 MHOTOYJICHA Ha 33/

MHOTOYJICH C

ocratkoM. Teopema

bezy

https://resh.edu.ru/subject/lesson/3785/start/3267

MHoOro4ieHsl ¢ 79/

[ETTBIMU
16 KO3 QUITUECHTAMH. https://resh.edu.ru/subject/lesson/5176/start/2255

Teopema Buera 18/

https://resh.edu.ru/subject/lesson/3812/start/1589

17 Pemefme CHCTEM ) 50/

JIMHENHBIX YpaBHEHUN
18 Pemenue cucrem

JIMHENHBIX YpaBHEHUHN



https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/5175/start/326685/
https://resh.edu.ru/subject/lesson/3768/start/158113/
https://resh.edu.ru/subject/lesson/3768/start/158113/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3785/start/326779/
https://resh.edu.ru/subject/lesson/3785/start/326779/
https://resh.edu.ru/subject/lesson/5176/start/225518/
https://resh.edu.ru/subject/lesson/5176/start/225518/
https://resh.edu.ru/subject/lesson/3812/start/158950/
https://resh.edu.ru/subject/lesson/3812/start/158950/

19

20

Marpuna cuctemsl
JIMHEWHBIX YpaBHEHUH.
Onpenenurenb
MaTpHIIbl 2%X2, €ro
reoOMETPUYECKUI
CMBICII U CBOMCTBA,;
BBIYHCIICHUE €T0
3HAYCHHS

Onpenenurens
MaTpHIIbl 2%X2, ero
reOMETPUYECKHUN
CMBEICII 1 CBOMCTBA;
BBIYHCIICHHUE €TO
3HAYCHUS

21

22

23

24

[Ipumenenue
ONPEEIUTEINS IS
peLeHusT CUCTEMBI
JIMHENHBIX YPaBHEHUN

Pemenue npuknagseix
3a/1a4 C MOMOIIBIO
CUCTEMBI JIMHEHHBIX
ypaBHEHUH

Pemenue npuknagsbix
3a71a4 C [OMOILBIO
CHCTEMBI JINHENHBIX
ypaBHEHUU

KonTpouabnas
padora:
"PamuoHaJbLHBIE




YPaBHEHUS U
HepaBeHCTBA.
CucreMbl JUHEHHBIX
ypaBHeHuUii"

25

OYHKIMS, CITOCOOBI
3amanus QyHKIUH.
B3aumuo oOpaTHbIe

GbyHKIHH.
Komnoszumus ¢pyHkimii

26

I'padux pynkmm.
DnemMeHTapHbIe
npeoOpa3zoBaHUs

rpaduxoB QyHKINN

27

OO6nactb ornpeaesieHus
¥ MHO>XECTBO
3HauUEHUN PYHKIHH.
Hynu ¢ynkuuu.
IIpomexkyTKH 3HAK
MOCTOSIHCTBA

28

29

YETHbBIE U HEUETHBIE

(GyHKIHIH.
Ilepnonnueckue

byHKINN.
[IpomexyTku
MOHOTOHHOCTH
byHKIIUA
MakcuMyMmsl U
MUHUMYMBI (QYHKIIUH.
Haubonbiiee u




HaMMCHBIICC 3HAYCHUC

GbyHKIMHA HA
IPOMEKYTKE

30

JIuneiinas,
KBaJ[paTUYHAS U
JIpOOHO-TMHEWHAS

byHKIUHA

31

DnemMeHTapHOoe
HCCIIEZIOBAaHUE U
MOCTPOCHHE TPaPUKOB
TUX QYHKIUH

32

33

34

35

DJIeMEeHTapHOe
UCCJIEIOBAaHUE U
MOCTPOCHHE TPaPUKOB
TUX QYHKIUH
CreneHs C 1eNbIM
nokasareneMm. bunom
Herorona

CreneHn ¢ LETBIM
rmokasarejieM. buaom
Hrrotona

CrenenHast QyHKIUS C
HaTYpaJIbHBIM U LEJIBIM
nokasaresneM. E€
CBOMCTBA U TrpaduK

36

KonTtpoibHasn
padora: "CreneHHnas
¢pynkuus. Eé
cBoiicTBa u rpaguk"




37

Apudmernueckuit
KOpPEHb HaTypaIbHOMN
CTENEHU U €ro
CBOMCTBaA

https://resh.edu.ru/subject/lesson/5498/start/2725
42/

38

Apudmernueckuit
KOpPEHb HaTypajIbHON
CTEIICHH U €r0
CBOICTBa

39

[IpeobpazoBanus
YUCJIIOBBIX BI)Ipa)KCHI/II\/JI,
COJIepKAIIUX CTETICHU
U KOpHH

40

[IpeobpazoBanus
YUCJIIOBBIX BI)Ipa)KCHI/II\/JI,
COJIepKAIIUX CTETICHU
Y KOpHHA

https://resh.edu.ru/subject/lesson/4729/start/1590
13/

41

42

43

[Ipeo6pazoBanus
YUCIIOBBIX BI)Ipa)KCHI/II\/JI,
COZIepIKAIUX CTECIICHU
Y KOpHU

Uppanmonanbubie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHHS
HPpAIMOHATEHBIX
ypaBHEHUU

Uppanmonanbubie
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS
HUPpAMOHATEHBIX

https://resh.edu.ru/subject/lesson/5569/start/1592
63/



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/

ypaBHEHUU

44

UppanuonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
HPPALMOHATBHBIX
ypaBHEHUU

45

46

47

48

49

50

PaBHOCHIBEHEIC
MepeXo/Ibl B pelICHUN
HPpALMOHATBHBIX
ypaBHEHUI

PaBHOCHIBHBIE
Mepexo/bl B pEIICHUHU
HMppalOHAIbHBIX
ypaBHEHUI

PaBHOCHIBHBIE
IepEX0/bl B PELICHUU
HMppalOHAIIbHBIX
ypaBHEHUU

PaBHOCHIBHBIE
[epEX0/bl B pELICHUU
HMppalrOHAIbHBIX
ypaBHEHUU

CgoiicTBa u rpadux
KOpHsI N-0i CTEeTIeHN
KaK (QyHKIHH
00paTHOM CTETeHu ¢
HATypaJbHBIM
nokazaresjem

CgoiicTBa u rpaduk

https://resh.edu.ru/subject/lesson/3798/start/1591
38/

https://resh.edu.ru/subject/lesson/5540/start/3270
00/



https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/

51

52

53

KOpHs N-O CTeNeHu
KaK (yHKIIHH
00paTHOM CTENeHU C
HaTypaJIbHbIM
MoKazaresiem

KonTpoabnas
padora: "CBoiicTBa H
rpaguk KOpHs N-0i
CTeNeHH.
HppaunonanbHbie
ypaBHeHus'

CrenieHb ¢
parMoHaIbHBIM
IOKa3aTejIeM U eé
CBOMCTBaA

Crernens ¢
parroHaIbHBIM
rmokazarejieM U e€
CBOMCTBa

54

Crernensb ¢
paloHaIBLHBIM
rmokazartejieM U e€
CBOlCTBa

55

IToka3zaTenbHas
byHKk1Ms, €€ cBoicTBa
u rpaduk

https://resh.edu.ru/subject/lesson/3841/start/2255
73/

56

Hcnonp3oBanne
rpaduka QyHKIUU IS
peueHust ypaBHEHU I



https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/

57

Hcnonb3oBanue

rpaduka QyHKIUU AJIs
pelieHusi ypaBHEHUM

58

[Toka3arenbHble
ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEIICHUS
MOKa3aTeJIbHbBIX
YpaBHEHUN

59

[Toka3arenbHble
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
MOKa3aTeNbHbBIX
YpaBHEHUN

https://resh.edu.ru/subject/lesson/5627/start/1593
21/

60

ITokazarenbHbIe
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
MOKa3aTeJIbHBIX
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/4731/start/1593
52/

61

KonTtpoubHasn
padora:
"Tloka3arejabHast
GyHKIun.
Iloka3aTenbHbIE
ypaBHeHus'

62

63

Jlorapudm uucna.
CgoiicTBa norapudma

Jlorapudm uucna.
CgoiicTpa norapudma

https://resh.edu.ru/subject/lesson/5753/start/2725
74/



https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/

64

Jlorapudm yucna.
CgoiicTBa siorapudma

65

66

67

68

69

70

JecsTuunble u
HaTypaJbHbIC
J0rapupmbl

JecsaTuanable 1
HaTypajbHbIE
J0TapupMBI.
IIpoMe:xxyTOYHBIH
KOHTPOJIb.

[IpeoOpazoBanue
BBIPAKECHHUI,
coJIeprKaIInX
J0TapupMbl
[TpeoGpa3oBanue
BBIPAKECHUH,
COJIepIKaIINX
aorapudmsl
[TpeoGpa3oBanue
BBIPAKECHUH,
CoJIepIKaIINX
aorapudmsl
Jlorapugmuueckas
¢byHkuus, e€ cBoHCTBa
u rpaduk

https://resh.edu.ru/subject/lesson/3823/start/1986
25/

https://resh.edu.ru/subject/lesson/3834/start/1986
87/

71

Jlorapudpmuueckas
byHKk1Ms, €€ cBoiicTBa
u rpaduk



https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/

72

Hcnons3oBanue
rpaduka QyHKIUU AJIs
pelieHusi ypaBHEHUM

73

Hcnonb3oBanue

rpaduka GyHKINU AT
peueHusl ypaBHEHU I

74

Jlorapudpmudeckue
ypaBHeHUs. OCHOBHbIE
METO/TbI PEIICHUS
norapuGpMUIEeCKUX
ypaBHEHUI

https://resh.edu.ru/subject/lesson/4732/start/1988
42/

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/TbI PEIICHUS
norapuGpMUIEeCKUX
ypaBHEHUU

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
norapuMUIECKUX
ypaBHEHUU

77

78

PaBHOCHITBHBIE
MepPEXOJIbl B pEIICHUN
JorapuMHUIECKUX
ypaBHEHUU

PaBHOCHIBHBIE
MepexXobl B PEIICHUU
JorapuMUIECKUX
HEpPaBEHCTB

https://resh.edu.ru/subject/lesson/3852/start/1991
19/



https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/

79

80

KonTpoabsnas
padora:
"Jlorapudgmuyeckas
byHknus.
Jlorapupmmnueckne
ypaBHeHus'

CuHyc, KOCHUHYC,
TAHI€HC U KOTAHT'€HC
YHUCJIOBOI'0 ApryMeHTa

https://resh.edu.ru/subject/lesson/6019/start/1991
81/

81

Cunyc, KocuHyc,
TaHT'CHC U KOTAaHI'€CHC
YHCIIOBOTO apryMeHTa

82

83

84

85

ApKCUHYC, apKKOCUHYC
U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
ApKcuHYC, apKKOCHHYC
Y apKTaHT€HC
YHCIIOBOTO apryMEHTa

Tpuronomerpuueckas
OKPYKHOCTB,
OlpeieNIeHue
TPUTOHOMETPUIECKUX
(GyHKIMI 4HCI0BOTO
apryMeHTa
Tpuronomerpuueckas
OKPYXHOCTB,
olpeieNeHne
TPUTOHOMETPUYECKUX
(GyHKIMI 4HCI0BOTO

https://resh.edu.ru/subject/lesson/6322/start/1146
53/

https://resh.edu.ru/subject/lesson/4733/start/1991
50/

https://resh.edu.ru/subject/lesson/3863/start/3270
31/



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/6322/start/114653/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/3863/start/327031/
https://resh.edu.ru/subject/lesson/3863/start/327031/

aprymeHra

OCHOBHBIE
86 TPUTOHOMETPHUUYECKHE
bopMyITbI
OcHoBHBIE https://resh.edu.ru/subject/lesson/3876/start/1992
87 TPUTOHOMETPHUIECKHE 43/
bopMyIbl
OCHOBHBIE https://resh.edu.ru/subject/lesson/4324/start/1996
88 TPUTOHOMETPHUYECKHE 18/
bopMmybl
https://resh.edu.ru/subject/lesson/3490/start/1993
89 DopMyIibl IPUBEACHUS 98/
[IpeobpazoBanue https://resh.edu.ru/subject/lesson/4735/start/1992
90 TPUTOHOMETPUUECKHUX 74/
BBIPAXEHUI
https://resh.edu.ru/subject/lesson/4734/start/1993
05/
o POpMyITBI CIOKCHHS. https://resh.edu.ru/subject/lesson/4238/start/1078
26/
DOpMY/TE ABORHOTO https://resh.edu.ru/subject/lesson/3489/start/2927
92 39/
yriia
93 DOpMYITBI TIOJIOBUHHOTO https://resh.edu.ru/subject/lesson/3887/start/1993

apryMmeHTa

67/



https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3887/start/199367/

[IpounsBenenue cuHycoB

https://resh.edu.ru/subject/lesson/3898/start/1994

94 91/
U KOCHUHYCOB
https://resh.edu.ru/subject/lesson/6317/start/1996
95 VpaBHeHHe COS X=a 81/
https://resh.edu.ru/subject/lesson/4736/start/1997
96 VYpasHenwue Sin X=a 43/
https://resh.edu.ru/subject/lesson/4737/start/1998
97 VYpasuenwue tg X=a 04/
Pemenue https://resh.edu.ru/subject/lesson/6314/start/1999
98 TPUTOHOMETPHUICCKHX 28/
ypaBHEHUU
https://resh.edu.ru/subject/lesson/6321/start/1999
89/
OnHopoaHbie
99 TPUTOHOMETPUUECKUE
p p https://resh.edu.ru/subject/lesson/6319/start/2001
yYpaBHEHUE 72/
https://resh.edu.ru/subject/lesson/6320/start/2000
20/
Pemenue
100  TpUTOHOMETPHUYECKHX https://resh.edu.ru/subject/lesson/6318/start/2000

ypaBHEHUU

82/



https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6319/start/200172/
https://resh.edu.ru/subject/lesson/6319/start/200172/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6318/start/200082/
https://resh.edu.ru/subject/lesson/6318/start/200082/

KonTpoabsnas
padora:
"TpuronoMeTrpudeck
He BbIPasKeHUs 1
TPUTOHOMETPHYECKHE
ypaBHeHus'

101

ITocnemoBaTeIbHOCTH,
CII0COOBI 3a1aHuUs

102 IMOCJICIOBATEILHOCTEH.
Meton
MaTeMaTUIeCKOHN
WHIYKIIUU
MoHOTOHHBIE U
OTpaHUYCHHBIE

103 [I0CJIENOBATEIBHOCTH.
Hcropus ananusa
OECKOHEYHO MAaJIbIX

Apudmernueckas
nporpeccus

104

105 I'eomerprueckas
Iporpeccus

beckoneuno
yOBbIBaroIas
reoMeTpudecKast

106

nporpeccust

Cymma 6eCKOHEYHO
yOBIBarOIICH
reOMETPUYECKOMN

107

pOrpecCcuu




108

109

110

111

JIunelHsIil 1
SKCIIOHEHIAIbHBIH
poct. Hucio e.
dopmyna CI0XKHBIX
MIPOLIEHTOB

JIunelHsIil 1
3KCHOHEHIINAIbHBIN
poct. Hucio e.
dopmyna CI0KHBIX
MPOLICHTOB

Hcnons3oBanue
IIPOrPeCcCuu s
pEILIEHUs PEATIbHBIX
3a/1a4 NPUKJIATHOIO
Xapakrepa
KonTtpoubHasn
padora:
"IlocnenoBaTeIbHOCT
U U nporpeccun’

112

HenpepriBHbIe

GYHKIMMA U UX
CBOMCTBA

113

114

115

Touka pa3psbIBa.
ACUMITOTHI TpapuKOB
byHKIHMA

CgoiicTBa (pyHKIMH
HETIPEPHIBHBIX Ha
OTpe3Ke

CgoiicTBa pyHKIMH




HEIPEPBIBHBIX HA
OTpe3Ke

116

Meron uHTEpBAJIOB
JUISL peLLeHUs
HEPaBEHCTB

117

118

Metoa nHTEpBaAIOB
JUTSL peIIeHUS
HEPABEHCTB

Meron uHTEpBaJIOB
JUISL peLeHus
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/4738/start/2004
20/

119

[IpuMeHeHne cBOMCTB

HCIIPCPBIBHBIX

GbyHKUMH 1715 pelieHus

3aaad

120

[IprMeHeHne cBOMCTB

HEIPEPBIBHBIX

GbyHKUMH 1715 peleHust

3aaad

121

IIepBas u BTOpas
IIPOU3BO/IHBIC

byHKIUM

122

Ornpenenenue,
reOMETPUYECKUI

CMBICJT TPOU3BOTHOM

https://resh.edu.ru/subject/lesson/4923/start/2009
80/

123

Ornpenenenue,
(bu3nueckuit cMbICT
IIPOU3BOJHOM

https://resh.edu.ru/subject/lesson/6115/start/3634
6/



https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/

YpaBHeHue

https://resh.edu.ru/subject/lesson/3976/start/2011

124 KacaTeJabHOU K 04/

rpaduxy GyHKINN

https://resh.edu.ru/subject/lesson/3966/start/2011
35/

YpaBHeHue
125 KacaTCibioH K https://resh.edu.ru/subject/lesson/3987/start/2738

rpaduky QyHKIHH 10/

[IpounzBoHbIe https://resh.edu.ru/subject/lesson/4922/start/2010
126 =~ snemeHTapHBIX 42/

byHKIMi

[IpousBoaHbIE https://resh.edu.ru/subject/lesson/6114/start/2010
127 3JIEMEHTapHBIX 73/

byHKIMi

Tlponspozias cymMe, https://resh.edu.ru/subject/lesson/3954/start/2010
128 MIPOU3BE/ICHNUS, 11/

YacTHOTO U

KOMIIO3UIINH (PYHKIIHIA

IIpownsBoHAst BTOPOTO https://resh.edu.ru/subject/lesson/6116/start/2739
129 nopsiaka. Beimykiocts 28/

Y TOYKH Teperuoa.

IIpounsBoHas BTOpoOro https://resh.edu.ru/subject/lesson/6195/start/2256
130 nopsiaka. Beimykiocts 51/

Y TOYKH Tieperuoa.

KonTpoubnas
131  pa6ora:

"IlpousBoanas'
132 [ToBTOpeHwMe,



https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/

000011IeHNE,
CUCTEeMAaTU3aLHs
3HaHui: "YpaBHeHus"

133

IToBTOpEHME,
0000111eHNE,
CHCTEMAaTHU3allHs
3HaHui: "OyHKIUK"

https://resh.edu.ru/subject/lesson/5138/start/2004
52/

134

135

Hrorosas
KOHTpPOJIbHAsA padoTa
HUrorosas
KOHTPOJIbHAsi padoTa

136

IToBTOpEHME,
0000111eHHE,
CHCTEMaTH3aIus
3HAHUM

https://resh.edu.ru/subject/lesson/3908/start/2004
83/

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136

10



https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/3908/start/200483/

11 KJIACC

Ne
n/
n

Tema ypoka

[Ipumenenue
MPOU3BOAHOM K
HCCIICIOBAHUIO
GbyHKIMI Ha
MOHOTOHHOCTh U
HKCTPEMYMBI

KoanuyecTBO 4acos

Bcer  KonTpoabn

0 ble paboThI

IMpakTuyeck
ue padoTsl

Jdara nzyyeHus

https://resh.edu.ru/subject/lesson/3987/start/27

3810/

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTesibH
ble pecypchl

[Ipumenenue
MIPOU3BOAHOM K
UCCIIE0BAHUIO
byHKIMA HA
MOHOTOHHOCTb 1
KCTPEMYMBI

[IpumeHeHne
MPOU3BOAHOM K
HCCIIEI0BAHUIO
byHKIMA HA
MOHOTOHHOCTb U
JKCTPEMYMBI

https://resh.edu.ru/subject/lesson/6115/start/36

346/

IIpumeneHne
MIPOU3BOAHOM K
HCCIIEI0BAHUIO
byHKIMI HA
MOHOTOHHOCTb U



https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/

JKCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K

https://resh.edu.ru/subject/lesson/6116/start/27

UCCJIE/IOBAaHUIO
5 3928/
byHkuuii Ha
MOHOTOHHOCTb U
KCTPEMYMBI
[Ipumenenne

MIPOU3BOAHOM K
HCCJICTOBaHUIO
byHKIUI Ha
MOHOTOHHOCTbE H
3KCTPEMYMBI

Haxoxnenue
HauOOJIBIIETO U
HAUMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
byHKIIUN Ha
OTpE3Ke
Haxoxnenne
HanOOJIBIIETO U
HAMMCHBIIIETO
3HAYCHUS
HEIPEPBIBHON
byHKIIMHA HA
OTpe3Ke
HaxoxneHnue
HanOOJIBIIEr0 U

https://resh.edu.ru/subject/lesson/6195/start/22
5651/



https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/

10

11

HAUMCHBIIIETO
3HAYCHUS
HEMPEpPhIBHOU
byHKIMHA HA
OTpE3Ke
Haxoxnenue
HauOOJIBIIEr0 U
HAaUMEHBILIETO
3HAYEHUS
HEeMPEephIBHOU
GyHKIIUY HA
OTpEe3Ke
Haxoxnenue
HauOOJIBIIIErO U
HAaUMEHBILIETO
3HAYCHUS
HEIPEPBIBHON

byHKIMMA HA
OTpe3Ke

12

13

Haxoxnenue
HauOO0JIbIIETO U
HAaUMEHBILIETO
3HauYEHUs
HEIPEPBIBHON
GyHKIIUY Ha
OTpE3KE.
CraproBas
JUarHOCTHKA.

IIpumeHeHne

https://resh.edu.ru/subject/lesson/4016/start/22



https://resh.edu.ru/subject/lesson/4016/start/225682/

14

15

MPOU3BOAHON IS
HaXO0XJICHUS
HaWJIy4lIero
peuieHus B
MPUKIIATHBIX
3a1a4ax

[Ipumenenue
MIPOU3BOTHOM IS
HAXO0XKICHUS
HAWTYYIIEro
peuenus B
IMPUKJIAAHBIX
3aa4ax

[Ipumenenue
HPOU3BOIHON TSt
OTIpeIeIIeHUS
CKOpPOCTH H
YCKOPEHUs
nporiecca,
3aJJaHHOTO
bopmynoi unu
rpaduKom

5682/

16

IIpumeneHne
MPOU3BOAHOM IS
ONpEACIECHUS
CKOpPOCTHU U
YCKOpEHHUS
npouecca,
3aJJaHHOTO




bopmyoit unu
rpapukoM

17

Komno3urus
byHKIII

18

Kommosumus
byHKIMHA

19

Komnosurus
byHKIMi

20

I'eomerpuueckue
00pa3bl ypaBHEHUH
Ha KOOPJIWHATHOU
IIJIOCKOCTH

21

22

I'eomerpuueckue
00pa3bl ypaBHEHUHN
Ha KOOPJIMHATHOM
INIOCKOCTH

KonTponbHas
pabora:
"UccnenoBanue
byHKIMI ¢
MOMOIIbIO
MPOU3BOHOM"

23

[TepBooOpasnas,
OCHOBHO€ CBOWCTBO
MepBOOOPaA3HBIX

https://resh.edu.ru/subject/lesson/4924/start/22
5713/

24

[TepBooGpasubie
JJIEMEHTapHBIX
¢ynkuuit. [IpaBuna

https://resh.edu.ru/subject/lesson/3993/start/22
5744/



https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/3993/start/225744/

HAXO0XICHUS
epBOOOPa3HBIX

25

[lepBooOpasubie
3JIEMEHTAPHBIX
¢ynkunii. [IpaBuna
HaXOXKJICHHS
epBOOOPa3HBIX

26

27

HuTrerpai.
I'eomerpuueckuit
CMBICJI MHTErpaja

Brruucnenue
ONPEAEIEHHOTO
WHTErpaja mno
dbopmyiie
Hrerotona-
JletiOHuIIa

https://resh.edu.ru/subject/lesson/6117/start/22
5775/

https://resh.edu.ru/subject/lesson/4037/start/26
9550/

28

Brranciaenue
OIPEIEIIEHHOTO
WHTEerpaja mno
dbopmyie
Hrerotona-
JleiiOauma

29

IIpumenenne
WHTEerpaja Jjis
HaXO0XKICHUS
IUIOMIAAEH IIITIOCKHUX

¢buryp

https://resh.edu.ru/subject/lesson/4163/start/39
116/

30

IIpumenenne
MHTErpaa s

https://resh.edu.ru/subject/lesson/6118/start/22
5808/



https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/4037/start/269550/
https://resh.edu.ru/subject/lesson/4163/start/39116/
https://resh.edu.ru/subject/lesson/4163/start/39116/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6118/start/225808/

HAXOXKIEHUS
00BEMOB
FCOMETPHYCCKUX
TEl

31

[Ipumeps! perienuin
Qg depeHaIbHbI
X YpaBHEHHI

https://resh.edu.ru/subject/lesson/4926/start/22
5841

32

33

[Ipumeps! pemenunit
g depeHIaIbHbI
X YpaBHEHHI
MaremaTtnueckoe
MOJEIINPOBaHUE
peanbHBIX
IIPOLIECCOB €
IIOMOILIBIO

g hepeHIHATHHBI
X YpaBHEHUI

https://resh.edu.ru/subject/lesson/4028/start/37
167/

https://resh.edu.ru/subject/lesson/4925/start/22
5893/

34

Kontponbnas
pabora:
"I[TepBooOpa3nas u
uHTerpan”

35

Tpuronomerpuueck
ne QyHKINH, UX
CBOMCTBA U
rpaduku

36

TpuroHomeTpuieck
ue QyHKINH, UX
CBOMCTBA U
rpaduku



https://resh.edu.ru/subject/lesson/4926/start/225841/
https://resh.edu.ru/subject/lesson/4926/start/225841/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4925/start/225893/
https://resh.edu.ru/subject/lesson/4925/start/225893/

37

Tpuronomerpuueck
ne QyHKINH, UX
CBONCTBA U
rpaduku

38

Tpuronomerpuueck
ue GpyHKIuH, ux
CBONCTBA U
rpaduku

39

Tpuronomerpuueck
ue QyHKIuH, ux
CBOMCTBA U
rpaduku

40

OTt60p KOpHEH
TPUTOHOMETPHUUECK
UX YpaBHEHUH C
MOMOILBIO
TPUTOHOMETPHUYECK
0#1 OKPYKHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPHUUECK
UX YpaBHEHHUH C
MIOMOILBIO
TPUTOHOMETPHUUECK
0i OKPYKHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPHUECK
UX YpaBHEHUH C
IIOMOUIBIO
TPUTOHOMETPHUUECK




0i1 OKPYKHOCTH

43

Ot60p KOpHEH
TPUTOHOMETPHUUECK
UX YpaBHEHUH C
MIOMOIIbIO
TPUTOHOMETPHUUECK
Ol OKPY>KHOCTH

44

45

46

Pemenne
TPUTOHOMETPUYECK
VX HEPABEHCTB
Pemenue

TPUTOHOMETPHUYCCK
X HCPABCHCTB

Pemenue
TPUTOHOMETPUYECK
UX HEPABEHCTB

47

Pemenne
TPUTOHOMETPUYECK
UX HEPABEHCTB

48

Kontponbnas
pabora: "['padpuxu
TPUTOHOMETPHUUECK
uX (QyHKIHH.
Tpuronomerpuueck
ye HepaBeHCTBa"

49

OCHOBHBIE METOIBI
pelIeHus
IMOKa3aTeIbHBIX
HEPABEHCTB




50

OCHOBHBIE METO/IBI
peleHus
[IOKa3aTeNIbHbIX
HEPABCHCTB

o1

OCHOBHBIE METO/IBI
pelieHus
[MOKa3aTeNIbHbIX
HEPABCHCTB

52

OCHOBHBIE METOIBI
pelIeHus
[MOKAa3aTEeJIbHBIX
HEPABCHCTB

53

OCHOBHBIE METOIBI
pelIeHus
norapuGpMUIeCKuX
HEPABCHCTB

54

55

56

57

OCHOBHBIE METOIBI
perIeHus
Jorapu(pMUUECKUX
HEPABCHCTB

OCHOBHBIE METOIBI
perIeHus
JorapupMUUECKUX
HEPABCHCTB

OCHOBHBIE METO/IBI
pereHus
JorapupMUUECKUX
HEPABCHCTB

OCHOBHBIE METO/IBI




peLeHus
MppalrOHAIBHBIX
HEPABEHCTB

58

OCHOBHBIE METO/IBI
pelieHus
UPPaIMOHATIEHBIX
HEPABCHCTB

59

OCHOBHBIE METOIBI
pelIeHus
UPPaAIMOHATIEHBIX
HEPABCHCTB

60

61

62

63

64

OCHOBHBIE METO/IbI
peeHus
UppaMOHATBHBIX
HEPaBEHCTB
I'paduueckue
METO/bI peIIeHuUs
UppaIMOHATBLHBIX
ypaBHEHUU
I'paduueckue
METO/bI peIIeHuUs
UppaIMOHATBLHBIX
ypaBHEHUU
I'paduueckue
METO/IbI peIIeHUs
MOKa3aTeIbHbIX
ypaBHEHUU
I'padmuueckue
METO/bI peIIeHUs




IIOKa3aTCIbHBIX
HEPAaBCHCTB

65

I'paduueckue
METO/bI peIIeHUs
norapuGMUIECKUX
ypaBHEHUU

66

I'padpuaeckue
METO/TbI PEIICHUS
norapuGMUIEeCKuX
HEPABCHCTB.
IIpomexyToUuHbII
KOHTPOJIb.

67

I'paduueckue
METO/BI peIIeHUS
norapuGpMUIeCKuX
HEPaBEHCTB

68

I'paduueckue
METO/Ibl PeIIeHUs
MOKa3aTeNbHbIX U
norapuMUIECKUX
ypaBHEHUU

69

I'padmuueckue
METO/IbI PelIeHUs
MOKa3aTeNbHbIX U
JorapuMUIECKUX
ypaBHEHUU

70

['papuueckue
METO/Ibl PelIeHUs
MOKa3aTeNbHbIX U




norapuGMUIECKUX
HEPaBEHCTB

71

I'paduueckue
MCTOJbI pCUHICHUA
IIOKa3aTCJIbHBIX U
norapuGMUIEeCKUX
HEPaBEHCTB

72

Kontponbnas
pabora:
"UppanuoHaibHbIE,
[OKa3aTeNbHbIE U
norapudmuyueckue
HepaBeHCTBA"

73

74

75

KowmmiexkcHrie
qHpcIa.
Anrebpanueckas u
TPUTOHOMETPUYECK
ast GOpMBI 3amucu
KOMILIEKCHOTO
qucia

KommiexkcHbie
quca.
AnrebGpanueckas u
TPUTOHOMETPUYECK
ast GOpMBI 3amucH
KOMIIIEKCHOTO
qucia

Apudmernueckue
oTepaluu ¢

https://resh.edu.ru/subject/lesson/4115/start/14
9105/

https://resh.edu.ru/subject/lesson/4103/start/38
536/



https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4103/start/38536/
https://resh.edu.ru/subject/lesson/4103/start/38536/

KOMIIJICKCHBIMH
qucjiaMHu

76

Apudmernueckue
OIleparyH C
KOMILJICKCHBIMHU
YHCIaMH

77

N3o0pakenune
KOMIIJIEKCHBIX
qrcen Ha
KOOPJAMHATHOU
TUIOCKOCTH

https://resh.edu.ru/subject/lesson/6120/start/38
567/

78

N3o6paxenue
KOMIIJIEKCHBIX
yucen Ha
KOOPJAMHATHOU
IUIOCKOCTH

79

®opmyna Myaspa.

Kophu n-oi
CTEIICHU U3
KOMIIJIEKCHOTO
4yucIa

80

®opmyna Myaspa.

Kopnu n-oi
CTENEeHHU U3
KOMILIEKCHOTO
yucna

81

IIpumenenne
KOMIUIEKCHBIX
yucen A

https://resh.edu.ru/subject/lesson/4930/start/79
039/



https://resh.edu.ru/subject/lesson/6120/start/38567/
https://resh.edu.ru/subject/lesson/6120/start/38567/
https://resh.edu.ru/subject/lesson/4930/start/79039/
https://resh.edu.ru/subject/lesson/4930/start/79039/

pewenus
(bU3HYECKUX U
TCOMETPHUYCCKUX
3aa4

82

Konrtponbnas

pabora:

n
KomimnekcHrie

guciaa"

83

84

85

Harypasbnsie n
LeJIbIE YNCIIA

Harypanbnsie u
LeJIbIE YNCIIa

IIpumenenue
MIPU3HAKOB
JEITMMOCTH LIEJIBIX
yucel

86

[IpumeHeHne
IIPU3HAKOB
JIEITMMOCTH LIEIIbIX
qucen

https://resh.edu.ru/subject/lesson/5255/start/27
2511/

87

[IpumeHeHne
MIPU3HAKOB
JI€TUMOCTH LIEJIbIX
yucen: HOJl u
HOK

88

[IpumeHeHne
MIPU3HAKOB
JIETUMOCTH IIEJIBIX
yucern: HOJl u



https://resh.edu.ru/subject/lesson/5255/start/272511/
https://resh.edu.ru/subject/lesson/5255/start/272511/

HOK

[Ipumenenue

[IPU3HAKOB https://resh.edu.ru/subject/lesson/4727/start/15
89 JIETUMOCTH LIEJIBIX 8514/

YHUCEN: OCTATKH 110

MOJYJIIO

[Ipumenenue

IIPU3HAKOB https://resh.edu.ru/subject/lesson/5298/start/32
90 JIETUMOCTH LIEJIBIX 6969/

YHUCEN: OCTATKH 10

MOJIYJIIO

[Ipumenenue

MIPU3HAKOB

JIETMMOCTH LIEJIBIX https://resh.edu.ru/subject/lesson/4728/start/15
91 YHUCEIl: AITOPUTM 8545/

EBxnupna st

pelieHus 3aaay B

HENBIX YUCIIaX

Kontponbnas
92 pabota: "Teopus

1ebIxX yucen"

Cucrema u

COBOKYITHOCTb

YpaBHEHUU. https://resh.edu.ru/subject/lesson/6122/start/38
93 PaBHOCHIIBHEIE 660/

CUCTEMBI U

CHUCTEMBI-

CJIe/ICTBUS
94 Cucrema u https://resh.edu.ru/subject/lesson/6123/start/14



https://resh.edu.ru/subject/lesson/4727/start/158514/
https://resh.edu.ru/subject/lesson/4727/start/158514/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/4728/start/158545/
https://resh.edu.ru/subject/lesson/4728/start/158545/
https://resh.edu.ru/subject/lesson/6122/start/38660/
https://resh.edu.ru/subject/lesson/6122/start/38660/
https://resh.edu.ru/subject/lesson/6123/start/149198/

95

96

97

98

99

COBOKYITHOCTb
YpaBHEHUU.
PaBHOCHIEHEIC
CHCTEMBI U
CHCTEMBI-
CIICJICTBUS

OCHOBHBIE METO/IbI
pELIEHUsI CUCTEM U
COBOKYITHOCTEH
paLrOHAIBHBIX
ypaBHEHUU

OcHOBHBIE METOBI
pELIEHUsI CUCTEM U
COBOKYITHOCTEH
UppalMOHAIbHBIX
ypaBHEHUH

OCHOBHBIC METOJIBI
pelleHus: CUCTEM U
COBOKYITHOCTEMN
MOKa3aTelIbHbIX
ypaBHEHU U

OCHOBHBIC METOJIBI
peIleHus: CUCTEM U
COBOKYITHOCTEMN
MOKa3aTelIbHbIX
ypaBHEHUU

OCHOBHBIE METO/IBI

pELIEHUs] CUCTEM U
COBOKYITHOCTEMN

9198/




JOrapuPMHUECKUX
ypaBHEHUH

100

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
norapuGMUIEeCKUX
ypaBHEHUH

101

102

[Ipumenenne
CUCTEM K pELICHUIO
MaTeMaTHYECKUX
3a/1a4 U 3a/1a4 U3
Pa3InYHbIX
o0racteil HayKu U
peanbHON KU3HU,
UHTEpIpeTanus
MOJTy4YE€HHBIX
pe3yNbTaToB

IIpumeHeHune
CUCTEM K PELICHUIO
MaTEMaTHYECKHUX
3a/1a4 W 3a]1a4 U3
Ppa3IUYHbIX
oOrnacteil HayKu 1
pEATbHOM )KU3HH,
MHTEPIIpETALNA
MOJIy4YEHHBIX
pE3yJIBTaTOB

103

IIpumenenne
HEPaBEHCTB K

https://resh.edu.ru/subject/lesson/4155/start/38
784/



https://resh.edu.ru/subject/lesson/4155/start/38784/
https://resh.edu.ru/subject/lesson/4155/start/38784/

104

peleHuo
MaTeMaTHYECKUX
3aj1a4 v 3a]1a4 u3
Pa3JInYHBIX
obJyacTeil HayKu U
pEATIbHOM )KU3HH,
WHTEPIIPETALNS
MOJTyYEHHBIX
pe3yabTaToOB

KonTponbHas
pabora: "Cucrtemsl
palMOHAJIbHBIX,
MPpaLMOHATIbHBIX
MIOKAa3aTeNbHbIX U
JorapupMUUEcKux
ypaBHeHHH"

105

PanuyonanbHnie
YpaBHEHUS C
rapaMeTpaMmu

106

107

108

PanmonanbHbIe
HEpPABEHCTBA C
rapaMeTpaMmu

PanmonanbHbIe
CHCTEMEI C
rapaMeTpaMmu
HppauroHanbHble
YpaBHEHMUS,
HEPABEHCTBA C
rapaMeTpaMmu




109

Hppanuonansusie
CUCTEMBI C
napaMeTpamu

110

IToxazaTensHEIC
YpaBHEHUS,
HEpaBEHCTBA C
napamMeTpamMu

111

112

113

114

IlokazarenbpHbIE
CHUCTCMBI C
napameTpamu

Jlorapudmuueckue
ypaBHEHUS,
HEPABEHCTBA C
napaMerpamu

Jlorapudgmuueckue
CUCTEMBI C
napameTpamu
Tpuronomerpuyeck
Y€ YpaBHEHHUS C
napameTpamu

115

Tpuronomerpuueck
1€ HEPAaBEHCTBA C
napameTpamu

https://resh.edu.ru/subject/lesson/4124/start/38
846/

116

117

Tpuronomerpuueck
Y€ CUCTEMBI C
rapameTpamu

IToctpoenue u
HCCJIEI0BAHNE

https://resh.edu.ru/subject/lesson/4145/start/11
1179/



https://resh.edu.ru/subject/lesson/4124/start/38846/
https://resh.edu.ru/subject/lesson/4124/start/38846/
https://resh.edu.ru/subject/lesson/4145/start/111179/
https://resh.edu.ru/subject/lesson/4145/start/111179/

118

MaTEMaTHYSCKUX
MOJIEJIeH peabHbIX
CUTYalHil C
IIOMOIILIO
ypaBHEHHUH C
napameTpamu

[Toctpoenue u
HCCJIEI0BAHNE
MaTeMaTUYECKHX
MOJieJIel peabHbIX
CUTYalHil C
MIOMOUIBIO CUCTEM
YpaBHEHUH ¢
rapaMeTpamu

119

[Toctpoenue n
HCCIIEIOBAHNE
MaTeMaTUYECKUX
MOJIENEN peabHbIX
CUTYyalHil C
IIOMOILIBIO CUCTEM
YpaBHEHUH ¢
napameTpamu

120

KoHTtponbHas
pabora: "3amauu ¢
napaMmerpamu”

121

[ToBTOpEHME,
00001IeHHE,
CHCTEMAaTH3aIIHs
3HAHUI:




"VpaBuenus"

122

[ToBTOpEHME,
000011IeHNE,
cUCTEeMaTU3aIus
3HAHMI:
"VpaBuenus"

https://resh.edu.ru/subject/lesson/4931/start/12
7796/

123

[ToBTOpEHME,
000011IeHNE,
CUCTEMAaTH3AIIH
3HAHMI:
"VpaBHeHHUS.
Cucremsl
ypaBHeHHH"

https://resh.edu.ru/subject/lesson/4932/start/12
7853/

https://resh.edu.ru/subject/lesson/4134/start/39
002/

124

IToBTOpEHME,
00001IeHNE,
CUCTEMAaTH3aLHs
3HAHUM:
"HepaBencrsa"

https://resh.edu.ru/subject/lesson/4933/start/12
7884/

125

IToBTOpEHME,
00001IeHNE,
CUCTEMAaTHU3aLHs
3HAHUM:
"HepaBencrsa"

126

IToBTOpEHME,
00001IeHHE,
CUCTeMAaTH3aLHs
3HAHUM:
"HepaBencrsa"

127

IToBTOpEHME,



https://resh.edu.ru/subject/lesson/4931/start/127796/
https://resh.edu.ru/subject/lesson/4931/start/127796/
https://resh.edu.ru/subject/lesson/4932/start/127853/
https://resh.edu.ru/subject/lesson/4932/start/127853/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4933/start/127884/
https://resh.edu.ru/subject/lesson/4933/start/127884/

128

129

130

131

132

0000111eHNE,
CHCTEMAaTH3allHs
3HAHMWIL:
"[IpousBoaHas u €&
npuMeHeHue"

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTU3aIlH
3HAHWM:
"[IpousBoHas U €&
npuMeHeHue"

[ToBTOpEHUE,
0000111eHHE,
CUCTEeMAaTH3aIHs
3HAHUM:
"ITpousBoaHas u eé
npuMeHeHue"

IToBTOpEHME,
0000111EHHE,
cucTeMaTH3anus
3HaHuii: "UHTerpan
U €ro npuMeHeHue"

IToBTOpEHME,
000011IeHNE,
CUCTEMAaTH3aIIH
3HAHMI:
"®yHkuun"
IToBTOpEHME,
0000111eHHE,

https://resh.edu.ru/subject/lesson/6124/start/38
970/



https://resh.edu.ru/subject/lesson/6124/start/38970/
https://resh.edu.ru/subject/lesson/6124/start/38970/

cUCTEMAaTHU3aINg
3HAHWUU:
"®yHkun"

IToBTOpEHME,
000011IeHNE,

133 CHCTeMaTH3alUs
3HAHMWIL:
"OyHkuun"

Hrorosas
134  xoHTpONBHAs
paborta

Hrorosas

135  KoHTpoOIBHAs
paborta
IToBTOpEHME,
0000111EHHE,
CUCTEeMAaTU3aIIH

136

3HAHUH

OBIIEE KOJIMYECTBO
YACOB IIO0
I[TPOTPAMME

136

10




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA

Anrebpa u Hadaja MareMatudeckoro aHanmsa. 10 kmacc: yue6. s
o01eoOpasoBar. opranuzanuii: 6a3oBsiid U yriay6:a.yposHu/[ Konsrun FO.M. u np.].-
7-e m3a. — M.:TIpoceemenue, 2019. — 383 c.

AnreOpa u Hadana MmaTeMaTuyeckoro ananusa. 11 kmacc: yue0. s
o011e00pa3oBar. opranuzanuii: 6a3oBsiid U yriyos.yposuu/[ Komsirun FO.M. u nip. ].-

7-e u3n. — M.:IIpocsemenue, 2019. — 387 c.

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
http://mathnet.spb.ru/

http://www.problems.ru/

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/



[Tpunoxenue 1.
OueHoYHbI HHCTPYMEHTAPHUI
10 xmacc

CTapTOBaﬂ AUArHOCTHKA.

1. Haltmirre 3Ha4YeHHe BeIpaskKeHHA (1 Oamm)
19+6+10 _19—6\.%
vio+3 Vvio—3
2. PemuTe ypaBHeHIle (1 Oann za Kaxloe ypaBHeHIIe)
A) 5x3+20x=0
B) x2-4x+1=0
B) 49x2=1
3. PemmiTe OHKEaIpaTHOS VpaBHeHIIe (2 Oamia)
x4 -20x2+100=0
4. PemiiTte HepaReHCTEO (2 Damnna)
X2-4x-5=0
5. (2 damma) PazHOCTE KOpHeil KBalpaTHOTO YpaBHeHIIA
X*+x+c=0 paBHa 6. Haitmure c.
CHCTeMA OleHHEAHHA
9-10 DamwToR (90-100%) - OIIeHKA «35»
7-8 banmos (75-89%) — omleHKA «d»
5-6 OanmoB (50-74%%) — oIeHKA «3»

KonrposbHas
padora: "PannoHa/ibHbIC ypaBHeHUsS] M HepaBeHCTBA. CHcTeMbl JIMHEHHBIX yPaBHeHUi'"

(x—2)2 18— (x=2 3 o
1. a) Pemnre ypaErenne > r (x— 2)2 = " x — 2 = :

©0) Hafigure ero KopHH, IpHHAZISKAIIHE OTPEIKY [ﬁ 2: 2] .

S (2—x—12)2 (222 +x—27)%
. a) Pemmure ypasuenne =
*+ V13 x+ VI3
0) VKaxHuTe KOPHH 3TOr0 VpPaBHEHHA, IPHHALISKAITHE OTPEIKY [ vVIs5—1;V17—1 ]

2—(x—6)""!
3. Pemmute HepaBeHcmoS(i\_ ( 6)_1) 1 < —0,2.
4. PemuTe HEpaBeHCTEO
x2—2x+1 * »+2x+1 ” (2x2 — x+5)?
(x+2)2 (x—3)2 T 2(x+2)2(x—3)%’

5. HaiiguTte BCce 3HAUECHHSA a. IIPH KaXIOO0M H3 KOTOPBIX CHCTEMa

> 2l

y—-x—-2=x—-x-2|,
x—y=a

HMeEeT 00Iee JBVX PEIIeHHA.



KonTpoabHas padora: "Crenennas ¢pynkuus. E€ cBoiictBa u rpadpux"

1. HaiiTi o61acTh onpegeneHns GyHKmm Y = ¥3X—7

2. II300pa3uTth 3cKi3 rpadnka QyHKINHN y = X8 1 IepedlCciIiTh €€ OCHOBHBIE
cBoilicTBa. I10oIB3ysACh CBOIICTBAMH 3TOI (DYyHKIIHI:

1) cpaBHUTE ¢ eauHNLeil (1,001)%; 2) cpaBHUTH (345 f I (53 r

3. PemunuTh ypaBHeHHE: 1) Vx+12=2; 2) ¥x+l=1-x

3) ¥3x+1-V/x+8=1

x—3
e %2 () ;
4. VCTaHOBIITB, PaBHOCILIIBHBI JIII HEpaBCHCTBA VX +2 II (3 - r]'rl * 5)> 0 .

2

5. Haittu GyHKIIIO, OOpaTHYIO K QyHKINN = X+ 2, VKa3aTh €€ 00J1acTh
oIpeaesIeHNs 1 MHOXKECTBO 3HaYeHHII. SIBJIsieTcs 11 3Ta (PYHKIIS OrpaHIYeHHOIT?

CHcTeMA ONeHABAHHSA

9-10 6am1oB (90-100%) - OoIEeHKa «5»
7-8 6anmnoB (75-89%) — orleHKa «4»
5-6 6amioB (50-74%) — onleHKa «3»

KonTtpouabHas pa6ora: "CsoiicTBa u rpadguk KopHs N-o0ii crenenu. UppaunonanbHbie
ypaBHeHus"

1. Halimn ofinacte onpegenedma dynryun V= 42+03x

2. M300pasuTh 3cku3 rpaduka GYHKLMK ¥ = X7 W NEPEYMCIWTE & OCHOBHbIE cBoWCTEa. Monk3yAch
CEOMCTEAMM ITOM GYHHLMM:

1) cpaeHuTE C eauHMuei (0,95)7; 2) cpasHuTE [—E«El 7 [—Bn.l'El

3. PEWKTE YpaBHEH Me:

Ni¥x+2=3% 2)fl-x=x21:3) 2x+5-Jx+6=1.

>0 u (7T—-x)2+x? <0

X
4. Y¥CTaHOBWTE, PABHOCMILHLI MW HEPABRHCITEE ] -
+x*

3
5. Haimu dryHrumio, oBpaTHy K dyHRUMK V= —— . ¥rasaTe & obnacTs onpegensHia U MHOHECTED

x-3

IHAYEHWA. ABNASTCA AW 3Ta dyHHELME orpaHUYSHHOR?



KonTpoabHnas pabora: "[lokazarenbHas pynkuus. [loka3areabHbie ypaBHeHus "

1 1
1. CpaBHUTB uncHa: 1) 057" m 0.57; 2) 6° 1 6°.

*=10; 2) 9 —7-3"—18=0.

[

. Penmite ypaBHeHue: 1) (0.,1)

L

. Permurre HepaBeHCTBO [l—) {g.

- - x -4
4. PemmTh HepaBeHCTBO: 1) L@ > é: 2) [11) =1.

L jx+y=—1,
. Penmites cructeMy ypaBHEHHIT {6 .

th

6. (JlomomHUTEIRHO) PemmTh ypaBHEeHHe 37 +3% =5.277% —17.2%

CHCTEMA ONeHHBAHHASA

9-10 damros (90-100%:) - omeHKa «5»
7-8 bamnmos (75-89%) — omteHKa «4»
5-6 6anmos (50-74%) — olleHKaA «3»

IIpoMe:XyTOYHBII KOHTPOJIb.

1. BBEMIHCINTE:

1) 2"3-64§—64%:2"4_; 1) 82:2"1+3"J-31%_;
2) Yas242 Y122, 2) 317+ ae -7 - as.
2. ¥YOpocTHTE BEIpaXKeHIIe [IPH a > 0.b > 0:
1) 23b n Y2,
Vo b= ib%a®
3. CokpaTuTh Ap0o0h aa_j:g;' 3. CoxpaTuTh Apodb
g/b+b .
b—64
4. CpaBHHTE 9HCIIA: 4. CpaBHHTE 9HCIa

2) [%T 1. 2) [%) 1.



5. Hailt cymMMy OeCKOHEUHO 5. Hailtn BTOpOII 4lleH OSCKOHEUHO
yOBIBAFOIIIETT YOBIBaIOIIEI TEOMETPHUECKOII

- IIPOTPECCHI, €CIII CYMMa €€ YJIECHOB
TEOMETPIMCCKOI IIPOTPECCII,

1 3
paBHa 1, a SHAMEHATENb PaBeH .
eCI b, =

- |

2
b, ==
0

ba | =

CHcTeMA OIeHHBAHHA

9-10 damwtoB (90-100%) - OLEeHKa «5»
7-8 bamnos (75-89%) — oeHKa «4»
5-6 bamnoB (50-74%) — oleHKa «3»

KounrpoabHnas patora: "Jlorapupmuueckas pynkuus. JJorapupmudeckne ypaBHenus'"

. Beruncmire:;
1 2ogy
a)log; % ﬁ)[—] *:  B)log,56+2log,12-log, 63.

1 1
2. CpaBHHTE 4HCTa log(,:glE 101 logozglg_

3. Penmte ypaBHeHHe log, (2x+3)=3.

4. PenmiTe HEpaBEHCTBO log, (x-3)> 2.

5. Permmire ypaBHeHHe log ; x+log, x=10.

6. Pelte HepaBeHCTBO:

a)log, [jx—3_']+log1 [jg—xj] =-3;
6)*logix—3log,x=4.

CHcTeMA oneHABAHASA

9-10 bamm1oB (90-100%) - OLIEHKA «5»
7-8 bamoB (75-89%) — olleHKa «4»
5-6 bamnoB (50-74%) — onleHKa «3»



KonTposabHas padora: "Tpuronomerpuyeckue BbIPasKeHHsl 1 TPUTOHOMETPUYECKUE
ypaBHeHus"

4

-

o sin %
1. HaiiTo 3sHadeHNIe BeIpaskeHIss: 1) €0s3157 2) 3 3) 1210

. . 9 b
COS . SIN 2. ecan sing = — i S < X < IT
2. BeraucinTe: 13 2

3. YIIpoCcTHTE BREIpAKEHIIE:

sinasin g - cos(a — f)

cfgo

4. JJoxa3aTh TOMXKISCTBO:

sin? (7 — &)+ cos 2e + sin(; - cx] I

. {33 ] TR
sin 2a + cos —

2

5. Pemmts ypaBHeHHe €08 Sxcos3x =1—-sinSxsin3x

CHcTeMA OeHHBAHHAYA

9-10 oammoB (90-100%) - oIeHKa «5»

7-8 damoB (75-89%) — orteHKa «4»

5-6 damwtoB (50-74%) — orleHKa «3»



KonTpoabHas padora: "Iloc/ienoBareJbHOCTH M POrpeccun’

B-1

1. BeIMWCAMTES:
: !
1) 8- 2712377814

2) 17 =36 - 17 - f36.

1 1
1) 27 647 — 643 2

2) f4+27 12,7

2. YnpocTuTs seipaskeqde npr a = 0.b =0

a":':"las'b: _ i.."; )
: 1 b ih :

1) ————:
b
- « 11 £ ~.
1 i gt
2) | = | afl 2 (b |-
Latt ) T
3c 5 a-Ta 3 8 Svb b
. LOKpPaTHTE o0 —mm8 . LOKPaTHTE oo —m8M8
p ap 10 p ap —

4. CpaEHMTL YHCna:

5. Haimu cymmy BecHoHeYHo yObIBaOWER

reomMETOMYECHON NPOTrPEeCccHM,

—_

2
b, ==
9

ecamn by =:b:

5. HaiT BTOpOA YyneH BeckoHeyHo YOpIBAHLWEN FECMETPHYECKON NPOrPECCHM, ECNKM CYMMa €8 YNEHOE

1
pasxa 1—, a SHameHaTeNb paseH 1



KonTpoabHnas padora: "IlpouzBoanas'

1

2)
3)

4)

5)

6)

-~ '\-\I]':I
Hafite mpomseogaye dyveenms: 1) f[x:]=2%.f'?—is, 2) f(x)=|§+13: .

X \ A
3) f(x)=¢€" -cosx, 4 f(xj:lln—x.

HafiTi sHageHHe TPORSEOTHOR dyHEDEA ) = fl:‘{') E TOUkE X, ECTH fl:‘{:l = 3‘;_] L X = 1.

CoOCTZEHTE VpAEHEHHe E2CATENEHOH K rpadmey dvHEIHE fl:‘{':l =4x—cosx+1 =r1oume

X, =

o | H

HafTn sHaweHnd X, OpH ECTOPEIX SHAUSHAT OPOHIE0THOH QyHEEIHE f{‘{'] =xe”
OTPHIATENEHEL

Hafte Touss rpadue: dyHEOHR f(‘{') =-/3x+ ] & EOTOPHIX KACATENBHAT E HEMY HMEET
SATAHHKH YIT0EOH KosddHIEEET k==.
Hafitrn Bce sHAYEHNA 4, IPH KOTOPHY HepaBEHCTED f (x)= 0 me mieer geficTERTeTEREX

_4x5+xl—x—4_

pEINEHHH, SCITH f{‘{'] =



HTorosasi KOHTpoJIbHASA padoTa

Bazoeelil YposeHb
1. BeMHCIHTE:
6-4

|' -2 L'F

5 g Zhg 7

a) O 60 g I

o) WTBI . ) 108,56+2108,6—10g, 63

2. BBRYUHCIHTE:
4 cos840°—A8 sinE00 °-I—|‘_"Eg: 30°

3. PemmrTe ypabBHeHHES:

a) Jarl=1—x ) log,(2x+3)=3 .
&) 0,1/ =10 ) 2cosx+ JI=0
4. PemHTe HepaBeHCTBO!

“é[\g% Iogil'.\'—El:sl
a) | ;0) ¢

5. YmpocTHTe EBIpaKeHHA:

T ' i i
c-:us[ﬁ'—r|-:‘rg;|_—r|
| = 1]

NERN 2 x
sin| =+t | 08X cosx
a) 12 ) - §) €os x+sinx

ITosblliennblil YPosens
6. PemmHTe ypaBHeHHE:
T3 TR =03

7. PemHTe ypaBHeHHE:
logy x—2log, 27=—1

8. PemmTe ypaBHeHHES:
sinx—V3cosx=1_

9. a) PemmiTe ypaeHeHHe < C052%—llcosx=—7
[
©) HafimHTe BCe KOPHH 3TOT0 VPaBHeHHA, MPHHALISHKAITHS OTPesKY 2
CHcTeMa ONeHHABAHHA
9-10 damTor (90-100%) - OIEHKA «5%
7-8 Damnos (75-89%) — oIleHEA «d»

5-6 0amnos (50-74%) — oIleHKA «3»



11 kaacce Ipuioxenue 2
CraproBasi IMarHOCTHKA

1. BrramcaaTs:

1 _z2
(?5-7 Ej

B} 5].+1ug5 3.
73 :

a)

o) (1@)2 r) logs 45 4+ 2log; 6 — logs 20

Kaxcduiii nynxm oyenusaemca s 1 bar. Hmozo 4 bania.
2. BreECcIHTE:

2sin870° ++/12 cos570° — tgl6e0°.

Oyenusaemca & 3 baria. Hmozo 3 baiaa.

3. Pemmre ypaepHeHHE:

a1l —x =x+ 1; e)log (2x — 1) = 2; x) \3sinx + cosx = 1.
2—3x
6}(%} = 25; r}25inx+\,‘"§={};

Oteer obazaTenen. Kaxcdeiil mynxm a-2_oyenueaemes ¢ 2 baiia, d — 4 bavia. Hmozo 12 baios.

4. Pemmrte HepaBeHCTED:

X
a) (i—) < 1&; @) logz(x — 5) = 1.
Oteer obazarenen. Kaxcdeiil mynxm oyenusaemca e 2 baria Hmozo 4 6aia
5. VopocTHTe BEIpAEEHHA:
. T
sin (E‘ t] tg(—t) ) sin 2x -cos x

a cos(§+r] 6) l o

Ihwmxm a oyenusaemea e | bawr, 6 —e 2 bana. Hmozo 3 bania.

Zsinx

3a ecio pabomy — 26 batios

Kpurtepnu oneHneanna HToroeoi paboTer

O1meTra Kpurepun oueHER
5 22-26 dannoe
4 16-21 bammor
3 10-15 damnor
2 Menee 10 baxioe

KonTtpouabsnas pa6ora: "Hcciaenopanne GpyHKIHI ¢ IOMOIIBIO NPOU3BOAHOM"

1) Haittr sxcTpemymsl dveknms: ) f(x)=x —x —x+2. & f(x)=(8- TX}E‘ .
?) HaifTH HHTEPEATH EO2PACTAHEA H yOREaHas dymxme [ (xX)=x —x —x+2.

3) Ioctpouts rpadux dvekman f(x)=x —x° —x+2.

4) HaitTs HauGONEIIEE H HANMEHBIIEE 2HAYCHRS dyEkmE f(X)=X —X —x+2

3
Ha OTpE3Re |:— 1; :]_

e

5) Hafito HapdOMEIIYED MIOMAAE poMOa, CYMMA TTHH JHAToHATeH KOToporo paeHa 12 e



KonTpoabHnas padora: "llepBooOpasHas u marerpaa’

1) Joxaszate, 910 dvEEmE F(X) = € + cosx + X gemterca nepeoobpazHol QVHKITHE
filx)= 3¢ —sinx+ 1 Ha scefl THCTOBOH OCH.

2) Haiitu nepeoobpazuyeo F(x) dvakman [(x)= —3+/x . rpaduk KoTOpO# TpoNOTHT

s 3’\]
qepes TOUKY ;i| 0— |

[
3) BHMHCIHTE IIOINANE GHIYVPEHL, OrpaHHY9eHHOH THHHAMH!

a) y=cosx , x=0, x:% Hocero O
6) y=6x—x , y=—Xx +14x—-40m y=9.

KonTtpouabnas padora: "I'paguxu tpuronomerpuyecknx pynkuuii. Tpuronomerpuueckue
HepaBeHcTBa'"

1. Ha pucyere uzodpa#cs rpadus dvHEITHH f (x) = acosx + b.Haiigure a. v
Ii
(0} T X
o %
2. Ha pucynre msobpaxér rpadmx dymxmm | {k) = atgx + b. i VA | i
Hafiaure a. : : I
I 1 1 |
I I [ [
| | T 1 | |
| [ [
| T | -~
| () 1 T | X
| 1 |
| [} |
| I |
| 1 |
| ] |
| 1 |
| 1 |
| 1 |
| 1 |
I | I
| I | |
| ] |
| ! |
| ) |
| i I
| | peuvef o4
3. Ha pucyHke H300pa&EH rpadur dvHEKIHN ;‘( E:.l.'] = asinx + b. Hafigure a.
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4. Pemmure mepasencreo 410g7 (sin” x) + 8log, (sinx) = 1.

4sinx-sin2x — sin® 2x — 4 + 4 cos>x
/ (x—5)2
v 16 —2(-3)

= 0.

5. PemnTe HepaBeHCTREO!



KonTpoabHas padora:

"HppanuoHajibHble, IOKAa3aTeJbHbIE U JJOrapupmMuyeckue Hepapencrna'

| Y i —
6x—x% <0.
x2—Tx+12 | 3»».\') VA

1. Pemmte HepaBeHcmo(

V3 —6x2+ 14x—17
vx—1 '

2. Pemmure HepaeercTEO \/ / — X <

; 3 - |
3. PemuTe HepaBeHCTRBO 25" + 5° l + 5l X 4 ? 2N .5
3x— "
4. Pemmure Hepasencmo:S"‘ : —53‘ . < —72.
g 10
5. Pemmure Hepagenctzo 10Z, — = 0.

X l()g: 16x S

I |
6. Pemmute mepaeencteo |0Z, (— -1 ] +log, | —+1 ) <log, (27x
Z\ X 2\ x

KonTtpoabnas padora: "KommiexkcHbie yuciaa"
Y7 A
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2) BrimomHHTE JeHCTEHA PP 4P m pPesvIRTAT NPeJCcTAEETE B TPHTOHOMeTPHICCKOH
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1) Bemumcmnts: a) (4—5i)—(2+i)1-3i), &)

k2

1) IlpeacTaEHTE B TPHIOHOMETPHIECKOH dopue gmcmo: a) — 3; @)

) (2 .2y o m .. m)
4) BrImomEHTb JeACTEHA. a) n.E| Co5— 4 51— |- w'{fu_’| CO5— +I51N— |,
N 3 3 ) % 4 1)

3(cos15° +isin15°)

W -

5(cos60° +isin60°)

5) Hafite MHOEECTEO TO9EK KOMIUIEKCHOH IIOCKOCTH, VIOEIETEOPAIOIIHY VCIOBHED:
a) [z[=5. &) [z+2|<2.

6) Pemmts vpaeHenme: a) z- —2z+6=0, @ z° =-8.



KonTpoabHas padora: "Teopus ueabix unces'

1. BrimmoaHuTk Aenenue mHorouneHa xf+ 3x% - 21x2-43x + 60
[x%—9x®+x2+81x+ T0] Ha MHOrousneH x°+2x- 3 [x2—-4x-5].

2. He BrINONHAA geleHHA, HANTH OCTATOK OT JeJIleHUS MHOTO-
ymea x4+ x® + Tx2+ x + 3 [2x? — x® — 2x2 + 3x] Ha nBY-
yneH (x — 2) [(x - 1)].

3. PemnTs ypaBHeHHEe
2x3 —x2-13x-6=0 [3x*-10x2-9x+4=0].
4. HaiiTu uneH pasnoyxeHusa OMHOMA

. 3 15 . a 10
x¢ — o3 2x® - P , He cojep:Kamiui x.

5. Pemutes ypaBHeHHe (x + 1)(x + 2)(x + 3)(x + 6) = 168x2
[(x - 1)(x - 3)(x + 2)(x + 6) = T2x?].

6. PemuTe cHcTeMy ypaBHeHHUH
x? - xy+y?=21, 2x% — Bxy + 2y? = 4,
y? - 2xy +15= 0. 2x? + 3y? = 14.

KourtpoabHnas padora: "CucreMbl pallHOHAJIbHBIX, MPPANMOHAJIBHBIX MOKA3aTEJIbHbIX U
JorapupmMuyeckux ypaBHeHuii"

1. a) PemnTe vpaEHeHHS: \/.JL' +4vVx—4+ 1\',."!_1' =4 x =4 =4

o) Hafigure pelueHHd ypaBHeHHA, IPHHALISKANIHE OTPe3KY [2 \/g +1; ]'U] .

. 1
2. a) Pemmnte yvpapmenHe 9'1 2 —8- 3.(—1 +35=0.

W~

).

©0) HafigmTe Bce KOpHH 3TOTC VPaEHEeHHA, IPHHAL IS HKATITHE HPOI\IE}I{}’IK}-'( 1,

. 1
3. a) Pemnte vpaEHeHHE ) - 9’1 T2 —-T7-64+3-4 - 0.

0) YEamHETe KOPHH 3TOMO VPABHEHHA, IPHHALIEKAIIETO OTPE3KY [2; 3] -

-
4. a) Pemnrte yvpapmenae log S - T, YO 1_7_{ 2x-+136) = . .
S log_33,((1 —x)(x+33))
—
0) YEammpTe KOPHH 3TOIO VPaBHEHHA, IPHHALISKALTHE OTPES3KY [— VA23] —V Al ]
> x(4x* — 1)
5. a) Pemmte yvpapmenne lth; X- |Ug3{4,1"_ 1) = Iog; T .

0) HafiguTe BCce HOpPHH 2TOT0 VPABHEHHNSE, IPHHAIISHANIHE OTPEIKY [l(_]g5 2, |Ug5 2?] .



KonTpoabHas padora: "3agaum ¢ napamerpamu'’

5

X

1. HaiiguTe Bce 3HAYCHHA a, IpPH KOTOPHIX YpaEHeHHEe (f| X 4| =
KODHA.
2. Haﬁ:u»ﬂ'e ECE SHaUCHHA HNaparMeTpa J. IIPH Ka#I0M H3 KOTOPEIX MHOEECTED pe]I[EHHﬁ HEPABCHCTEA
—_—
24+ vVxidax>x
comep=uT oTpezok [4; 7]
3. Hajinure ECe 3HaUCHNA NapaMeTpa g, IPH KAEIOM H KOTOPELX CHCTEMA
Y +xy—4x—9y+20=0,
yv=ax+1.
x>2

HMEET € THHCTECHHEOS PEIMICHHES.

4. Hafinure BECe 3HAYEHNA DapaMeTpa 4, IPH KOTOPEIX VPAEHEeHHE \ff 2-"_1' +a=x+y+ 5 me mueeT PEMISHHHA.

HTorosasi KOHTpoJIbHASA padoTa- 24

1) HaiiTH MHO®ECTEQ TOUEK KOOPAHHATHOH ITOCKOCTH, VIOBISTEOPAIONIHE VPABHEHHD
O9x" +3 —12x+4y—-8=0.

2) HafiTH MHOZECTEO TOUCK KOOPIHHATHOHR MIOCKOCTH, VIOBISTEOPAKIIHE HepaBeHCTEY
b+ v -1=2.

3) Haiits mmomags $HIVPE, 2303aHHOH HA KOOPIHHATHOH II0CKOCTH CHCTEMOH HEpAaBeHCTE
(x+1) +y<4,

(v+x-1)y-x+1)20
4) (mom.) Ha#iTH BEce 3HA9EHEA d, IPH KOTOPEIX CHCTEMA VPAEHEHHEH
3+ ]+ e+ 3y =11

. . HMEET pOBHO JEA PENIEHHT.
X +)V =a

Ha mpomexvTre |}, 409) mueer porro mBa
P y p



Peanu3zanus BocnuTATEJIbHOI0 MOTEHIIMAJIA HA YpoKax

Peanmaunﬂ BOCIIMTATCJIPHOTO IIOTCHIMAJIA YpOKa IMpearojaract OpHCHTAIMIO Ha
LECJICBBIC TIPUOPUTCTHI, CBA3AHHBIC C BO3PACTHBIMU 0COOEHHOCTSAMHM HMIKOJBHHKA, €Io
BCAYUIYIO ACATCIIBHOCTD, YTO 00ecIeYnBacT:

— YCTAQHOBJICHUE JOBEPUTEIIbHBIX OTHOLUEHUN MEXJIYy YYHUTEIEM M €ro
YYCHHKAMH, CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIPHATHIO Y4YaIIUMHUCS TpeOOBaHMN U
Mpoch0 yuyuTelns, MPHUBJICYCHHIO UX BHUMAaHHUS K OOCyXKIaeModW Ha ypoke uHopMaiuw,
aKTUBU3ALIMU UX [103HABATEIbHOMN AESITEIbHOCTH;

— IIPUBJICYEHUE BHUMAHUS IIKOJbHUKOB K LIEHHOCTHOMY aCIIEKTY U3y4aeMbIX Ha
ypOKax sIBICHHH, OpraHu3alys UX paboThl ¢ MOTy4aeMOW Ha YpOKE COIMAIbHO 3HAUYMMOU
nH(popMalueH—MHUIIMUPOBAHHUE €€ 00CYKICHUS, BBICKA3bIBAHUSI YUAIIUMUCS CBOETO MHEHHUS
IO €€ MOBOTy, BRIPAOOTKH CBOETO K HEH OTHOIICHUS;

— OpraHu3allMi0 HAa YPOKax aKTHUBHOM AESATENbHOCTU YYalllUXCS, B TOM YHUCIE
ITOMCKOBO-UCCIIE0BATEIbCKOM, HA Pa3HbIX YPOBHSX [TO3HABATEIILHON CaMOCTOSTENIBHOCTH (B
3TOM U 3aKJIKOYAEeTCsl BaKHEHIlee YCIOBUE peau3aluy BOCHUTATEIBHOrO IOTEHIMANa
COBPEMEHHOI'0 YPOKa — aKTUBHAs [IO3HABATEIbHAS AEATEIbHOCTD JETEH);

— HCIIOJIb30BAHNE BOCIUTATENIbHBIX BO3MOXKHOCTEH cojaep:KaHMsl y4eOHOro

mpenMera 4epe3 JCMOHCTPALHI0 JIETSM TPUMEPOB  OTBETCTBEHHOTO, T'PaKIAHCKOTO
MOBEJICHUS, TPOSBICHUS  YEJIOBEKOMIOOMS ¥ JTOOpOCEpACYHOCTH, depe3  Moa0op
COOTBCTCTBYIOIIMX TCKCTOB I YTCHUA, 3aJa4 JIA PCIICHUA, HpO6HCMHI)IX CI/ITyaIII/Iﬁ JJIA
o0CyXKIeHHS B KJ1acce.

B oprasmzanmm mnpomecca BOCHHUTAHUS HCHOJb3YeTCs IOTEHIHAJ YPOKa,
HCIOJIB3YIOTCS CIeAYIOIHe BUAbI M (POPMBI NeATEJIBLHOCTH:

— 3aHATUS — YPOKH, 3aHATHUA-IKCKYPCHM, KOTOpBIE, PACIIUPSAIOT 00pa3oBaTeIbHOE
IIPOCTPAHCTBO NpEAMETa, BOCHUTHIBAIOT JIFOOOBb K NMPEKPACHOMY, K MPHUPOJE, K POTHOMY
ropoay;

— WHTEpaKkTUBHBIK  QopMar 3aHATHUH B  My3ee, KOTOpPBIH  CIIOCOOCTBYET
3¢ EKTUBHOMY 3aKpEIUIEHUIO TEM YPOKa;

— TEeMaTH4eCKHE  MPOEKThl,  CIOCOOCTBYIOLIME  PACKPBITUIO  TBOPUYECKHUX
criocoOHOCTEeH  O0ydaroIIMXCsl € pa3HbIMM  00pa3oBaTeIbHBIMM  NOTPEOHOCTAMU U
WHIUBUAYAJIbHBIMU BO3MOXKHOCTSIMU;

— TpenMeTHbIe 00pa3oBaTeIbHbIE COOBITUS (MMPEAMETHBIC HEJEH) JIJIs1 00yUYaIOIIUXCS
C LEIbI0 pa3BUTHs IO3HABATEIbHOM W TBOPYECKOW AKTUBHOCTH, HWHHUIMATUBHOCTH B
pa3IUYHbIX cepax MpeIMETHOHN NesTeTbHOCTH;

— yueOHble (OJIMMITNA/bI, 3aHUMATENbHBIE YPOKH U MSATUMHUHYTKH, YPOK — JI€IOBast
Urpa;

— YpPOK — IIyTEHIeCTBHE, YPOK MacTep-KJIacc, ypOK-UCCIEIOBaHHE U JP.);

— wucnonb3zoBanue UKT u nucTtaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUN 00y4YeHMUs,
00eCreurBaroIMX COBPEMEHHbIE AaKTUBHOCTH OOydaroumxcs (IporpaMMmbl-TpeHaKepHl,
TECThI, 3a4€Thl B AJIEKTPOHHBIX MPUIOKEHUSIX, MYIBTUMEIUMHbIE NpPE3eHTAlH, HAyYHO-
NOMYJIsIpHBIE  Tepenaud, (UiIbMbI, OOydYalolIMe CaWThl, YPOKM OHJIANH, BUACOJEKIUH,
OHJIAMH-KOH(EPEHIINH U JIp.);

[TpuMeHeHMe Ha ypOKe HHTEPAKTHUBHBIX (hOpM pabOThI yHaIUXCS:



— MHTEJIEKTYaJbHBIX UIDP, TUAAKTUYECKOIO TeaTpa, rpyninoBoi padoThl WK padoThI
B I1apax;

— HCIOJb30BaHUE  BU3YallbHBIX  00pa3oB  (IIPEIMETHO-3CTETUYECKOM  Cpensbl,
HarsHas

— aruTauus MIKOJIbHBIX CTEHJI0B, IPEAMETHOI HAIIPaBIEHHOCTH);

— BKJIIOYEHHE B YPOK UTPOBBIX IIPOLIEYP, KOTOPBIE TOMOTAOT MOAIEPKATh

— MOTHMBaUMIO JeTed K I[OJYYCHUIO 3HaHUM, HAJIAKUBAHUIO IIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUIH B Kjacce, MOMOIalT YCTAaHOBJIEHHUIO J100pOXKeIaTesIbHON
arMocdepsl BO BpeMsl ypoka (COTpyAHHYECTBO, HOOILIPEHUE, TOBEPUE, TOPYUEHHE BAXKHOTO
7ieJ1a, SMIIATHs, CO3/laHUe CUTYallUU yCIexa);

— OpraHM3alys HaCTaBHUYECTBA MOTHBUPOBAHHBIX U 3PYAMPOBAHHBIX O0YYaOLIMXCS
HaJl MEHEee YCIIEBAIOLIUMU OJHOKJIACCHUKAMM, YTO JACT IIKOJBHUKAM COLMAIBHO 3HAYMMBIN
OIBIT COTPYAHUYECTBA U B3aUMHOM IIOMOIIIY;

— pedaexcun U caMOOLEHKH, IJIAHUPOBAHUS JESITEIbHOCTH, BUACHUS IPAaBUIBLHOTO
BEKTOpa I JaJIbHEHUIIEro pa3BUTHS CIOCOOHOCTEN;

— HCIOJIb30BaHUE T'a/PKETOB, OTKPBITHIX 00pa30BaTeIbHBIX PECYPCOB, CHCTEM

— YOpaBJIEHHUSA, YTO IIO3BOJIAET CO3/aTh YCJIOBHS UI1 pPEaIU3aluy I[PUHIUIIOB:
«oOpa3oBaHue Ui Bcex», «00pa3oBaHUE Yepe3 BCIO )KU3Hb», 00pa30BaHUE «BCEra, Be3Je U
B JIt000€ BpeMs». Y 00y4aroluxcsi pa3BUBAIOTCS HABBIKM COTPYAHUYECTBA, KOMMYHHUKAIIUH,
COIMAILHOW  OTBETCTBEHHOCTH, CIIOCOOHOCTh KPUTHYECKH MBICIHTh, OIEPAaTHBHO U
KAaueCTBEHHO pellaTh Mpo0JeMbl; BOCIUTHIBAETCS LIEHHOCTHOE OTHOILLEHUE K MUPY.

HenpepeiBHBII MOUCK TPUEMOB U (POPM B3aUMOACHCTBHSI TIEJAroroB U 00y4Jaromuxcs
Ha y4eOHOM 3aHSITHH MO3BOJISIET MPUOOPETEHHBIM 3HAHUSAM, OTHOIIEHUSM U OIBITY MepelTH
B COLIMAJIbHO 3HAYMMBbIE BUJIbI CAMOCTOSATEIBbHON JEATEIBbHOCTH.
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