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INOACHUTEJIBHAA 3AIINCKA

VYueOHblit Kypc «AnreOpa W Hayasa MaTeMaTHYECKOTO aHAIN3a» SIBISETCS OJAHUM U3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECleYMBAaeT HMHCTPYMEHTAIbHYIO 0a3zy /Ui HW3y4eHHs BCEX eCTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYroil CTOPOHBI, (OPMUPYET JOTHYECKOEe U aOCTPAKTHOE MBIILICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JpPYyrux JUCHMIUIMH. B pamkax pgaHHoro yudeOHOro Kypca
oOydaroluecss OBJAJEBAIOT YHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAayKH, KOTOpas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

VY4eOHblit Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJaJbIBAET OCHOBY JJIS
YCIEIIHOTO OBJIAJCHUS 3aKOHAMHU (PU3UKH, XUMHUHU, OHMOJOTHH, TOHUMAHUS OCHOBHBIX
TEHJCHIMA pPa3BUTHS DKOHOMHKH M OOINECTBEHHOHW >KM3HHW, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJB30BaTh WX IS
JTAIBHEWINET0 o00pa3oBaHWs W B TIOBCEIHEBHON JKM3HM. B TO e Bpems OBJaJICHUC
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU aireOpbl U MaTeMaTHYECKOIO aHaIHu3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHUSI C MMOMOIIBI0 UHIAYKIIMK U PacCykIaTh JeAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xone um3ydenus ywyeOHOro kypca «AinreOpa M Hayaja MaTeMaTUYECKOTO aHAJINU3a»
oOydaroruecsi TOJMy4YaloT HOBBIA OMNBIT PELICHUS MPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MIOCTPOCHHUST MATeMaTHYECKUX MOJENEH pPEalTbHBIX CHTYallud, WHTEPIPETAllMd TOJYyYESHHBIX
pelIeHui, 3HAKOMSITCS C MPUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIJIAIOIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHbIii Kypc o0nagaeT 3HAYUTENbHBIM BOCHUTATENBHBIM TOTEHIIMATIOM, KOTOPBIMA
peanusyercss Kak uyepe3 ydeOHbI Marepual, CIocOOCTBYIOUMI (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33PEHHUS, TaKk M dYepe3 crneuupuky y4dyeOHOM  JeATeNbHOCTH, Tpelyrolei
NPOJIOJDKUTEIPHON  KOHIIGHTPAllMM ~ BHUMAHUSI, CAaMOCTOSITEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yibTar.

B ocHoBe meronuku o0ydeHus anrebpe W HavajgaM MaTeMaTHYECKOTO aHaiu3a JIEKHUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yaeOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEyIOIINE COJEpKaTeNbHO-METOANYeCKe THHUM: «Uucina u BbUUCICHHSY, «DyHKIMH U
rpadgukn», «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremaTrudeckoro aHanusa», «KMHoOkecTBa U
Joruka». Bce OCHOBHBIE coaepkKaTeabHO-METOAWYECKHE JHMHUU H3Yy4yaloTCsl Ha MPOTSHKEHUH
JIBYX JIET OOYYEHHsI Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOTOIHSS APYT
JIpyra M TOCTETEHHO HACHIIASCh HOBBHIMH TeMaMU U paszaenamu. J[aHHBINH yueOHBIH Kypc
ABIIIETCS. WHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepikaHue HEeCKOJIbKUX
MaTeMaTHYECKUX JUCUUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHYEeCKUN aHalu3,
TEeOpusi MHOXKECTB, MareMaTHdeckas joruka u napyrue. Ilo mepe Toro kak oOyuaroiuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TMOCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTyalliu, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUH Y4eOHOTO Kypca, AJs pelieHUs
CaMOCTOSITENIbHO C(OPMYJIIMPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEPIPETHPOBATh
CBOM OTBET.

CopepxarenpHo-MeTONMYECKass  JHUHUA  «Yucina W BBIYUCIEGHHA»  3aBepILlaeT
(dbopMUPOBaHNE HABBIKOB HCIIOIH30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpOe OBLIO HAdaTo Ha
YpOBHE OCHOBHOTO 0011iero oOpa3zoBanusi. Ha ypoBHe cpemnero oOiero oOpa3zoBanusi ocoboe
BHUMaHUE yaenseTcss (GOpMHPOBAHUIO HABBHIKOB PAIlMOHATBHBIX BBIYHCICHUH, BKIIOUYAIOIINX B
ce0sl CIONIb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHUE JeNlaTh MPUKHUJIKY, BBIIOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAYKEHUS, pab0OTaTh ¢ MATEMAaTHIECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroUIMMCSI MHOXECTBA HATypajbHBIX, LIETBIX, PAlMOHAIBHBIX U
JIEMCTBUTEIIbHBIX YUCEN JOIMOIHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX YMcCell. B KaxaoM u3 3TuX
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUecKre 3a1auu U Olepaluu: AejieHue
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXECTBE IICNIbIX YHCEN, O0cCOoOble CBOMCTBa
paloHaIbHBIX U UPPALMOHAIBHBIX YHCEl, apupMeTHYecKre ONepalnu, a TaKKe M3BJICUCHHUE
KOpHSI  HAaTypaJIbHOM  CTENEHHM Ha  MHOXKECTBE KOMIUIEKCHBIX  uuced.  braromgaps
MOCNIE0OBATEIbHOMY — PACIIMPEHHUIO Kpyra HCIOJNb3yeMbIX YHCEd W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX NMPUMEHECHHUS JIJIS PEIICHUS Pa3InYHBIX 33729 (GOpPMHUPYETCs MPEACTABICHHUE
0 €IMHCTBE MaTeMaTUKH KaK HAYKH U €€ pOJIH B IOCTPOSCHUH MOJIeIel peaJbHOr0 MUpa, IUPOKO
UCTIONB3YIOTCS 0000IICHIE U KOHKPETH3AIIHA.

Jlunus «YpaBHEHHS U HEPABEHCTBA» peajn3yeTcs Ha MPOTSHKEHUH BCEro oOydeHHs Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm pazzaene I[IporpamMmbl
MPEeyCMOTPEHO pellIeHnEe COOTBETCTBYIOIIMX 3a/ad. B pesynbpTare oOyyarouiyecs: OBlIafeBalOT
pa3IUYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUYECKUX YPaBHEHM, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxamux napamerpsl. [lomydeHHbIE yMEHHS IMIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GyHKIHMI ¢ TOMOIIBIO TPOU3BOJHOMN, MIPH PEIICHUH MPUKIIAJAHBIX 33/1a4 U 33]a4 Ha HAXOXKJCHHUE
HauOOJBIINX U HAMMCHBINUX 3HaYeHWH (GyHKIUU. [laHHas comepikarenbHas TUHHS BKIIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Tel Mo (GopmysnaMm, Mpeodpa3oBaHUs
palroOHATBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHUH, a TaK)Ke BBIPAKECHUM,
CoJlepKalluX CTerneHu u Jyorapudmel. braromaps wuzydeHHIo aiareOpanyeckoro Marepuana
MPOUCXOAUT JalbHEHIIee pa3BUTHE aNTOPUTMUYECKOTO UM aOCTPaKTHOTO  MBINIJICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU AECTYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TPAKTHUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a]1a4, HarJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKA HAYKH.

CopepxarenpHo-MeToAnYecKass TUHUS «DYHKIUU U TpadUKH» TECHO MeperuieTaeTcs ¢
JIpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4YeHUs1 Marepuana. l3ydeHue  CTENneHHOM, IOKa3aTelbHOM,
norapu(MUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBONCTB M rpa)uKOB, UCIIOJIH30BAHUE
byHKIMI U pemieHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEaNbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHMM aHAJM30M, TaK M C pElICHUEM ypaBHEHUH U HepaBeHCTB. [lpu
9TOM OonNbIlIOe BHUMaHuE yaensercs (QOpMUPOBAHUIO YMEHHsS BBIpaXaTh (Gopmynamu
3aBUCUMOCTH MEXIY Pa3IMYHBIMH BETUYMHAMHU, UCCIIEIOBATh MOJyYeHHbIE (YHKIIHH, CTPOUTH
ux Tpadukd. Marepuan STOH cojepKaTeNbHON JIWHUM HAleleH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONIMX BBIPAXaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B pazInyHON (opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIIEHWIO W  KOHKPETH3alluH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepkarenbHas nmuHusa «Hadanma maTeMaTHdecKoro aHain3ay TO3BOJISIET CYIIECTBEHHO
pacIIpUTh KPYT KaK MaTeMaTHYEeCKUX, TaK U MPHUKIAJHBIX 3a/1a4, TOCTYMHBIX 00ydaromumcs,
TaK KaK y HUX TOSIBJISETCS BO3MOXXHOCTb CTPOUTH TPadUKHU CIOKHBIX (DYHKITHH, OMIPENesaTh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIOMAIN GUTYp U OOBEMBI TEJ, HAXOAUTH
CKOPOCTHM W YCKOpEeHHs TmpoleccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJENEeH peallbHbIX CHUTYyaluii, MO3BOJSET
HaXOJUTh HAWIydlllee pEeHIeHHE B MPUKIAIHBIX, B TOM YHCJIE COIUAIbHO-IPKOHOMUYECKUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYeCKOrO aHaim3a CIOCOOCTBYET pPa3BUTHIO
a0OCTpaKTHOTO, (OPMATLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHUKE U UCKyccTBe. OOyuaronuecs



Y3HAIOT O BBIJAIOIINXCS Pe3yiIbTaTax, MOJYYEHHBIX B XOJI€ PA3BUTHUS MAaTEeMAaTUKH KaK HAyKH, U
00 X aBTOpax.

CogepxaTtenbHO-METOAMYECKass JIMHUS «MHOXECTBA M JIOTHKa» BKIIOYaeT B ceOs
JJIEMEHTBl TEOPUHM MHOXECTB M MAaTEeMAaTUYECKOH JIOTUKH. TeopeTHKO-MHOXKECTBCHHBIC
MPEJICTABICHHUS] TIPOHU3BIBAIOT BECh KypC IIKOJBHONW MaTEeMAaTHKU W MpeajararT Haubolee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTHKU W e€ NPUJIOKCHHUU, OHHU
CBSI3BIBAIOT Pa3HbIC MATEMAaTUYECCKHUE TUCIIUTUIMHEI M UX PHIIOKEHUS B efuHOoe 1enoe. [loatomy
B2XHO JIaTh BO3MOXHOCTH OOydaromieMmycst IMOHUMATh TEOPETUKO-MHOXKECTBCHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHKH WM HCIIOJNB30BAaTh €ro Ui BBIPAKCHHS CBOUX MbICIEH. Jpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
000CHOBaHMN ¥ CIICJOBAaHHE OMNPEACTIEHHBIM TMpaBUIaM TIOCTPOCHHUS JIOKA3aTeNIbCTB.
3HaKOMCTBO C AJICMEHTAMU MaTEMaTHUYECKOW JIOTMKH CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIUICHHS] 00YYarONINXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYXICHHUS HA OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yuebHOM Kypce «Anrebpa W Hadanma MaTEeMaTHYECKOTO aHajan3a» MPHCYTCTBYIOT
OCHOBBI ~ MaTEMaTHYECKOTO  MOJICIMPOBAHUS,  KOTOPbIE  NPU3BaHbI  CIOCOOCTBOBATh
(OPMUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJCIICH pEallbHBIX CUTYyaIlud, HWCCIEAOBAHUS ITHUX
MOJICNICHl C TOMOIIBI0 ammapara aiareOpbl M MaTeMaTHYECKOro aHanu3a, WHTEPIpETAIuH
MOJTYYECHHBIX Pe3yJabTaTOB. Takwe 3adaHds BIUICTEHBI B KaXIBIH W3 pa3lie]ioB IPOTPAMMBI,
MIOCKOJIBKY BECh MaTepuai y4eOHOTrO Kypca IUPOKO HMCIOIb3YeTCs JJIs PEHICHUS TMPUKIAIHBIX
3amad. llpu pemeHnm peadbHBIX MPAKTHYECKHX 3aJad  OOydYaroImuecs pPa3BUBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTpParupoBaThCs, HCIOJIb30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATh MpoOieMy. JleareapHOCTh MO (HOpMHPOBAHHIO
HABBIKOB PEIlIeHUs MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE U3YUCHHS BCEX TEM Yy4eOHOTrO
Kypca «AnreOpa 1 Hayaia MaTeMaTHYECKOTO aHATTN3a).

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHY€CKOTO aHAIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Yuciia ¥ BBIYMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECSATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB IS peIIeHUs MPUKIAIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTButenpHbie uncna. PanuoHanbHBIE M WppallMOHAIBHBIC YHCIa. ApUMETHYECCKHEC
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIUMCIIECHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenp ¢ nenbM mokasateneM. bunom Herotona. VMicnonp3oBanue nmoaxozsmeii Gpopmbl
3alACU AEUCTBUTEIIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3a7ad U IPECTABICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CoiicTBa gorapudma. JlecaTUUHbIE U HATypaJIbHbIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPAaBHEHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHM-CIIEICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIETbIX U JPOOHO-pAllMOHATIBHBIX YPABHEHUN U HEPaBEHCTB.
MHorounaeHsl OT OJHOM INEPEMEHHOW. JleleHne MHOrowieHa Ha MHOTIOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIEHU U KOPHH.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PELICHUS  HMPPalMOHAJIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS 10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOJAbI pPELIEHHUs JIOrapu(PMUUIECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuyeckne (opmynsl. [Ipeobpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPAKEHUI. Pellienre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbI JIMHEWHBIX YpaBHEHUM.
Onpenenurenb MaTpUlbl 2X2, €ro reOMETPUYECKUM CMBICI M CBOWCTBA, BBIYMCICHHE €ro
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS UIsl PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHeHUM. MccienoBanue mocTpoeHHOU
MOJIEJIN C ITOMOILBIO MaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTH4eCKUX MOJENEN peaJbHON CUTyalluH C IOMOIIBK) YPaBHEHUH M
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUII M HEPAaBEHCTB K DPELICHUIO MaTEMaTHMUYECKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKIUs, crmocodsl 3amanus GyHKIuH. B3anmHo oOpatHble (ynkiuu. Kommosumws
¢ynkuunit. ['paduk pynkuuu. DnemeHTapHbIe Tpeodpa3zoBaHus rpauKoB QyHKIUI.

OO6nacth onpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTosHcTBa. YETHble n HeuéTHble QyHKUMU. [leprognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMBb! (pyHKiuu. Hanbosnbiiee 1 HauMeHbIee
3HaYeHUs (QYHKIIMU Ha IPOMEKYTKE.



JluneliHasi, KBaJpaTu4yHas U JpoOHO-THHENHHas (YyHKIUHU. DIeMEHTapHOe UCCIIeI0BaHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennast pyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il cTemeHu Kak (PyHKUIHUU OOpaTHOH CTENEeHH C HATypaIbHbIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKINUU, UX cBoWcTBa U rpaduxu. Vcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEICICHUE TPUTOHOMETPUYECKUX  (PYyHKUIUN
YKCIIOBOI'O apryMEHTA.

OyHKIMOHAJIbHBIEC 3aBUCMOCTH B pEaIbHbIX MpoOIleccax U ABIEHUsX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

ITocnenoBareabHOCTH, CIIOCOOBI 3aMaHUsl MOCIeA0BaTeIbHOCTENH. MeTo ] MaTeMaTHYECKON
WHAYKUMA. MOHOTOHHBIE M OrpaHUYEHHBIE MOCIEI0BATEIbHOCTH. McTOpHs BO3HUKHOBEHUS
MaTEeMaTUYECKOro aHalin3a Kak aHaln3a 0ECKOHEUYHO MaJIbIX.

ApudmeTrndeckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOMIEH T€OMETPHUYECKON MPOTPECCHH.
JluneliHbIl W SKCHOHEHIMaNbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX MPOLEHTOB.
Hcnonp30Banne nporpeccuu i pelIeHHs peabHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoWcTBAa. TOUkM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢yuknuii. CBoiicTBa (yHKIUN HENpPEphIBHBIX HA OTpe3ke. MeToJl MHTEpBAJIOB Ui pPELICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIHUH JIJIsl pEelIeHUs 3a/1a4.

[lepBas u BTOopas npousBoHbie GyHKIMH. OnpenerneHue, TeOMETpPUISCKU U GU3MUECKHI
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy QpyHKIHUH.

[IpousBoaHbIe eMeHTapHBIX (yHKIMHA. [Ipon3BogHAsS CyMMBI, IPOU3BENCHUS, YACTHOTO
Y KOMIO3UIINH QYHKITUH.

MHo:xecTBa M JIOTHKA

MHoXecTBO, Onepaluy HaJ MHOKECTBaMHU U MX cBoiicTBa. /lnarpammsl Jiinepa—BeHnHa.
[IpruMeHeHne TEeOpEeTUKO-MHOKECTBEHHOIO anmapara Uil OMUCAaHUS PEATbHBIX MPOLIECCOB H
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIEC YPABHECHMUS.

11 KUIIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanbupie u menbie uucia. [IpuMeHeHHWE TNPU3HAKOB ACIUMOCTH IIENBIX YHCET,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIMa 7151 perieHus 3aj1a4 B LEJIbIX YHCIaxX.

KommiekcHple uymcna. AnreOpawdeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMILUIEKCHOTO YHclia. ApumeTrndeckue onepanuy ¢ KOMIUIEKCHBIME YrciiaMu. M3o00paxenue
KOMILJIEKCHBIX YUCEN Ha KOOpAMHATHOU miiockocTtu. @opmyrna Myaspa. Kopuu n-oit crenenu u3
KOMIUIEKCHOTO 4ucia. [[puMeHeHHe KOMIUIEKCHBIX YHCEN I pelmieHus: (U3NYeCKuX u
r€OMETPUUYECKHX 3a/1au.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTb YpaBHEHUN U HEPABEHCTB. PaBHOCUIILHBIE CUCTEMBI U CHUCTEMBI-
cieacTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPUIECKON
OKPYXHOCTH. PellieHne TpuroHoMeTpU4eCKUX HEPaBEHCTB.

OCHOBHBIE METOIBI PEIICHUS TTOKA3aTENbHBIX U JIOTapU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METOBI PELICHUS UPPAIMOHATLHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYINHOCTEH  pPallMOHAJIbHBIX,
UppalMOHAIBHBIX, IOKA3aTENbHbIX U JIOTapU(PMUUYECKUX YPABHEHHH.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

IIpuMeHeHNEe ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMATHUYECKHX 3ajad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAayKH M pPEAITbHON JKW3HM, MHTEPHIPETALHUs IOJyYSHHBIX
pE3yJIbTaTOB.

DOyHKUUM U rpapuku

I'padux xomnosuuuu QyHkuuil. ['eomerpuueckue oOpas3sl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U Ipa(UKH.

['paduueckue MeToAbl pELICHHs YpaBHEHHH M HEpaBeHCTB. [ 'paduueckue MeTomabl
peleHus 3a4a4 ¢ napaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN O MCCICIOBAHUS TMPOLIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTreMaTH4ecKoro aHajm3a

[TpuMeHeHne MPOU3BOAHOM K UCCIEN0BaHUIO (PYHKIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHHEe NPOU3BOMHOM I HAXOXACHHWS HAWIYUIIEr0 PEUICHHs B IPHUKIAIHBIX
3amadax, Ui OIpPENENICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaond WiIn
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HBIE 3JEMEHTAPHBIX
¢bynkuuii. [IpaBuna HaxoX1€HUS IEPBOOOPa3HBIX.

Wurterpan. I'eomerpuyecknii CMbICI MHTErpajia. Berauciienre onpenenéHHoro nHTerpaina
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHne wWHTErpana Uil HAXOXJACHUS IUIOWAAeH IUIOCKUX ¢GUryp u o0bEMOB
T€OMETPUYECKUX TEJI.

[Tpumeps! pemennit ruddepeHnnanbHbIX ypaBHEHH. MaTteMaTuueckoe MOAEIMpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YpaBHEHUH.



IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA VYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MMO3UIUU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMaTUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBJICHHM, Mpouenyp Tpa’kKIaHCKOro oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaKIAHCKON MICHTUYHOCTHU, YBaXECHHS K MPOILUIOMY U
HACTOAILIEMY POCCUHWCKON MAaT€MaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHKEHHUSM POCCHUCKHX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJbI, MCIOJIB30BAaHUE JTHUX JIOCTHXKEHUN B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JACSITENBHOCTHIO YU4EHOTO, OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIIeHUH, pacCyX ICHUH, BOCHPUUMYHBOCTh K
MaTE€MaTUYECKUM aCleKTaM pPa3JnyHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryisipHas (Gpuaudeckas akTHBHOCTb ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATEEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUIHBIM chepam
npohecCHOHANBEHOM JEeSITEeNFHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPHIOKEHUSIMH, YMEHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccnrt W peamu30BBIBATH COOCTBEHHBIS
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKoMy OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOTHONM M COIMAIBHOW Cpeibl, OCO3HAHUE
I00AaTbHOTO — XapaKTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIsi pElIeHUs 3a7ad B 00JIaCTH OKpYKAIOIIeH Cpefbl, MNIaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUE MaTeMaTH4YeCKOM HAayKu Kak cqepbl
YeJIOBEUECKOU JIEATEbHOCTH, HTANOB €€ Pa3BUTUSI U 3HAYUMOCTH JJI Pa3BUTHUS LIMBHIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaTeMaTUKH U MaTeMaTUYEeCKOU KyJIbTYpOl KaK CPeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOECKTHYIO U MCCIIEIOBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble J1Jornveckue a1eCTBUSA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBCHHBIC INMPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPHU3HAK KIacCU(HUKAIMKA, OCHOBAaHUSA g OOOOIICHHS U
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MPEOOpPa30BBIBATh CYXKICHHS: YTBEPAUTEIbHBIC H
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBIIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IPOTUBOpEYHS B (pakTax,
JNAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHUSAX, INpeajiaraTb KPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPECUHIA;

JiefaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACHUHN (IIpsiMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOAUIMN C YYETOM CaMOCTOSITEILHO BBIJICIICHHBIX
KPUTEPHUEB).

Ba3oBble ncciaenoBareabLCKHe AeiiCTBUA:

HCIIOJIb30BATh BOIMPOCHI KaK MCCIIE0OBATELCKUNM HHCTPYMEHT MO3HAHUA, (POPMYIHPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHEe, MpoOJIeMy, YCTaHABIMBAaTH HCKOMOE M JIAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENEHO (POPMYITUPOBATH 000OIIEHUS M BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHMUS, OIICHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIBUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeUIIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha BOMPOC U JJIs
pEIICHUS 3a1a9H;

BbIOMpaTh HWHGOPMAIMI0O W3 HCTOYHHUKOB Pa3UYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB H  (Qopm
MPEICTABIICHHUS;

CTPYKTYpUpOBaTh  HHGOpPMAIUIO, TPEACTABIATh €€ B pPa3nUYHBIX  (opMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01menue:

BOCIIPHHUMATh U (HOPMYIHPOBATh CY)XKICHHS B COOTBETCTBHM C YCIOBUSIMH U LEISIMHU
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHSI B YCTHBIX W NMHUCHbMEHHBIX
TCKCTaX, JdaBaTb IIOACHCHHA IIO XOI[y pemeHI/m 3aJga4u, KOMMGHTI/IpOBaTI: HOHy‘-IGHHBIfI
pe3ynbTart;



B Xoze OOCYX/JEHHUS 33/7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAeMON TEMbI, MPOOJIEMBI,
perraeMoi 3a1adu, BBICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHHKOB JUANOTa, OOHAPYKMBATh Pa3IMYMe U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIIATh PE3YNbTAaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIEIOBAHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pEIIEHHs 3a/auyd, BBIOMpPATh CIOCOO pemeHHus ¢ y4&ToMm
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBbIKAMM [103HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JE€UCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTb IIPM PELICHHM 3aladd, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ylbTara LEIM M YCIOBUSM, OOBSICHITH NPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ysbTaToOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHON M MHIAMBUAYAIbHON pabOThl MpU
pelleHNH y4eOHBIX 3a/ad, NPUHUMATh IeJIb COBMECTHOM JeSTEIbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeiessiTh BHABI padOT, IOrOBapHBATHCA, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (0O0CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJIaJa B OOMIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kJjacce oOydarOmuics TOTYYUT CIEAYIONIHE MpeIMETHBIC
pe3ynbTaThl IO OTAEITBHBIM TeMaM pabodell mporpaMMbl Y4eOHOTO Kypca «Anrebpa w Hadaia
MaTeMaTHUYEeCKOr0 aHaIN3a:

Yuciaa 1 BLIYUCTICHUS:

CBOOOJHO OMEPUPOBAThH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIepUONYECKast
JIpo0b, MPOIEHTHI, UPPAIMOHATHHOE YHCIIO, MHOXECTBA PAIMOHAIBHBIX M JACHCTBUTEIBHBIX
YuCcesl, MOAYJIb IEUCTBUTEIIBHOTO YUCIA;

MPUMEHATH IPOOU W MPOIEHTHI JIs1 PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PAa3IMUHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPHUOTMKEHHBIC BBIYHMCICHUSI, TpaBUja OKPYIJIICHUS, MPUKUAKY U OLECHKY
pe3yJibTaTa BEIYMCIIEHUN;

CBOOOJIHO ONEPHPOBATH TIOHITHEM: CTENEHb C IEJBIM ITOKa3aTesieM, HCIOJIb30BaTh
MOAXOANTYI0 (hOpPMY 3amUCH JIEHCTBUTENBHBIX YHCET ISl PEIICHUs MPAKTHYEeCKHX 3a7ad U
MPEJCTABIICHUS JAHHBIX;

CBOOOIHO OMEPUPOBATH OHATHEM: apUPMETHUECKUN KOPEHb HATYpaJIbHOM CTETICHU;

CBOOOJTHO OTIEpHUPOBATH OHATHEM: CTENEHB C PAIIMOHAILHBIM MTOKa3aTelIeM;



CBOOOJTHO OMEpUPOBATh IMOHATUSAMH: JIOTapu(dM dYHcIa, NECATUYHBIE M HATypajbHbIC
JorapudMmebl;

CBOOOJTHO OIEpPHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OTIEpPUPOBATH MOHATHIMU: APKCUHYC, apKKOCHHYC M apKTAHTC€HC YHCIOBOTO apTyMEHTA.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUsI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATHh pa3IMYHbIE METOJbl PELICHHS PAlMOHATIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ NHTEPBAJIOB /1JIsl pEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeJNbIMA KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHATh JEJICHHE MHOIO4JIeHa Ha
MHOTOYJIEH ¢ OCTaTKOM, TeopeMy besy u Teopemy Buera ans pemenus 3aaay;

CBOOOJTHO ~ONEpUpOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OTIpEeNeNUTEeNb MAaTpUIbl 2 X 2 W €ro IeOMETPUYECKHH CMBICI, HCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 i BBIYUCIEHUS €ro 3HAYCHMs, IPUMEHATh ONPEACTUTENH ISl pelieHus
CHCTEMBI JIMHEHHBIX YpaBHEHHH, MOJECIMPOBATh peallbHbIE CHTYallUd C TOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHbIE MOJAEIM C IOMOIIBIO MaTpull u
OTIpeNieUTeNeH, HHTEPIIPETUPOBATH MTOJTyYEHHBIN Pe3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMHU /ISl IpeoOpa30oBaHUs BEIPAXKEHUH;

BBIMIOJIHATh ~ MIPEOOpA30BaHUSI  YHCIOBBIX  BBIPDAKEHHH, COAEP)KAIIMX CTETEHH C
paLMOHATILHBIM I10Ka3aTelleM;

UCIIOJIb30BaTh  CBOWCTBA JIOTapu(pMOB uid IpeoOpa3oBaHus  JIOTapu(PMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPHPOBATH  TOHATHSAMHU:  HPpPAlMOHANBHBIC,  TIOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHHUS, HAXOJIUTh MX PELICHUs C MOMOIIbIO PAaBHOCUIIBHBIX MEPEX0JI0B
WA OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMeTpudeckue (GopMyiasl A IpeoOpa3oBaHUS
TPUTOHOMETPHUYECKUX BBIPAKEHHUI,

CBOOOJTHO OIEPUPOBATH MOHSATHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, TNPUMEHATh
HE0O0X0uMBbIE (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJENUPOBaTh peaJbHble CUTYallMM Ha fA3bIKE aiareOpbl, COCTAaBJIATH BbIPAXKEHUS,
yYpaBHEHHs, HEpPaBEHCTBA 110 YCIIOBHIO 3a/la4yd, HCCIIEOBAaTh IIOCTPOCHHBIE MOJETH C
UCIIOJIb30BaHUEM afnapaTa ajareopsl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: (YHKIHSA, CIOCOOBI 3aJaHMs (DYHKIUH, B3aMMHO
oOpaTHble (QYHKIMM, KOMMIO3ULMS (YyHKIUH, rpaduk (QyHKIHH, BBINOJHATH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: OOJIACTH ONpEIENICHHS] W MHOXKECTBO 3HAYCHUH
byHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: YETHBIE W HEUETHBIC (DYHKIUH, TEPUOTUICCKUE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HAaMMEHbIIIee 3HaYeHNEe PYHKIINU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHBIM U LEJIbIM
nokasareseM, rpaQuk CTENEHHON (YHKLIMU C HaTypaJbHBIM M LEJBIM IOKa3zaTeseM, Ipaguk
KOPHS -0 CTETIEHH KaK (YHKIIUU OOpaTHOH CTENeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmuueckas GyHKLIUHU, UX
CBO¥iCTBA U IrpadUKH, UCIIOIB30BaTh UX IpaUKH IS pEIIeHUs] ypaBHEHUI;



CBOOOJTHO ONEPUPOBATh MOHATHAMH: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OINpE/IeICHUE
TPUTOHOMETPUUYECKUX (YHKLUH YHCIOBOIO apryMEHTa;

UCTIOJIb30BaTh Ipaduku (QYHKIHMHA A7 UCCIEAOBAaHMS MPOLECCOB M 3aBUCHUMOCTEH MpH
peLICHUH 3aJad U3 JPYTruX y4eOHbIX NPEIMETOB U PeaIbHOM KU3HH, BbIpaXkaTh (opMysIamMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuPMETHYeCKas U TeOMETpUYECKas MpOrpeccus,
0eCKOHEUHO yOBIBaIOLIasi FEOMETPUUECKasi IPOrPeccHsl, JIMHEHHBIN U 3KCIIOHEHIMAIBHBIA POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH ISl PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEPUPOBATH MOHATHUSAMH:  IOCJIEJOBATEIBHOCTh, CHOCOOBI  3aJaHUS
II0CJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYECHHBIE [IOCIIE0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIM3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: (DYHKIMS, HENpepbIBHAsE Ha OTpE3Ke, MPUMEHSATh
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH sl pEIICHUS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATHUAMHU: IiepBas W BTOpas NPOMU3BOJHBIE (YHKIHH,
KacaTenbHast K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOAHBIE CYMMBI, INPOM3BEIEHHUS, YaCTHOTO M KOMIIO3MLIUU JBYX
(GyHKIMI, 3HaTh IPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIIMIA;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLLICHUs 3a/1au.

MHosxecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallU HaJl MHOKECTBaMH;

HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN arnmapar Jiisl ONHUCaHUsl PeaJbHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHITUSIMH: OIpEAENIEHUuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeIbCTBO, pPABHOCHIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJiacce oOy4aromIMiCs MOJYYUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTro Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO OIEPUPOBAaTH MOHATUSAMH: HATypaJdbHOE U 1EJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LIEJIBIX YHCEJI, HCIOIb30BaTh MIPU3HAKU aeauMocTH nensix yncen, HOJ[ u HOK
HaTypaJIbHBIX YHMCENl AJIs PELIEHUS 3a1a4, IPUMEHATh AIrOpuT™M EBKINIa;

CBOOOJHO ONEpPUPOBATH MOHATHEM OCTAaTKa MO MOJYJIO, 3alIUChIBATh HATypaJibHbIE YKCIia
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILIEKCHBIX
quCell, MPEJCTaBIsATh KOMIJICKCHBIE YHCIIa B aNreOpandeckoil 1 TPUrOHOMETPUYECKO (opme,
BBIMOJIHATH apu(MeETHUECKHE ONepallii ¢ HUIMH U U300pa)xkaTh Ha KOOPAMHATHOM IMJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBaTH  MOHATHSIMH:  HMppAallMOHANbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE HEPAaBEHCTBA, HAXOJUTh MX pEIIEHUs C [OMOIIBI0 PaBHOCHUIBHBIX
IIEPEXONI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pEIIeHNH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJTHO OIEPUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPUMEHATh
HE00X0uMbIe (POPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS, HAXOAUTh PELIEHUs CUCTEMbI M COBOKYITHOCTEN



paloHaTbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX H JIOTApU(DMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemate palroHaJIbHBbIC, HWpPpPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMHUUECKUe U
TPUTOHOMETPHUECKHUE YPABHEHUSI U HEPABEHCTBA, COAEpIKAIllMe MOIYJIHA U TapaMeTphI;

MPUMEHSTH TpadUvIecKre METOIBI JUIsl PEIICHUS] YPABHCHUI M HEPABEHCTB, a TAakXKe 3a/1a4
C mapaMeTpaMu;

MOJICJIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTaBIATH BBIPAXKECHMUS,
yYpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI 110 YCJIOBHUIO 3a/layH, HCCIENOBaTh IMOCTPOCHHBIE
MOJICJIH C UCIIOJIb30BAHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MTOJYICHHBIN pe3yIIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMIO3UIMHA (DYHKIUN C MOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOICTB KOMITO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH TEOMETPUUECKHE O0pa3bl ypaBHEHWH W HEPABEHCTB HA KOOPJMWHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH OHATUSMU: TPA(QUKH TPUTOHOMETPHUICCKHUX (YHKITHIA,

NPUMEHSTh QYHKIUU AJIE MOJICTTMPOBAHUS U UCCIIEIOBAaHUS PeaTbHBIX MPOLIECCOB.

Hauyana matemaTnyeckoro aHajamn3sa:

UCIIONIb30BaTh MPOU3BOJIHYIO U HCCIEAOBaHHUA (PYHKIUM HA MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3BOJAHYIO IS HAXOXKJICHUS HAWJIYUIIEro PelICHUsS B MPUKIAAHBIX, B
TOM YHCJIE COIMAIbHO-DPKOHOMUYECKHUX, 3aJadax, AJs ONpEAeNCHUS CKOPOCTH U YCKOPEHHUS
mpoiiecca, 3a1aHHOT0 (POPMYJION MITH TpadUuKoMm;

CBOOOZHO OMEPUPOBATH MOHATUSIMU: TIEPBOOOPA3HAs, ONPEACIEHHBIN HHTErpajl, HAXOAUTh
nepBoOOpa3HbIe HIEMEHTAPHBIX (YHKIUA U BBIYUCIATH WHTErpan mo ¢opmyne Hwrotona-
JleliOHMIa;

HaXOJIUTh TJIOMIAIU TUIOCKUX PUTYP U 00BEMBI TEJT C TOMOIIBIO HHTETPAJIA;

MMETh MPEJCTAaBICHUE O MAaTEMaTUYECKOM MOJIEJIMPOBAHUM HA MPUMEPE COCTABICHMS
nudepeHInaIbHBIX YPaBHEHUI;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COLMATbHO-OKOHOMHYECKOTO U (PU3NYECKOTO
XapaxkTepa, CpeJICTBaMH MaTEeMaTHYE€CKOTO aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (uudgposbie)

Ne i/l OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06pa30BATEIBHBIE

padoThI padoThI pecypesI

MHOXeCTBO JICHCTBUTEBHBIX YHCEIL.
Muorowiensl. PanimonanbHble ypaBHEHHS U

1 HepaBeHCTBa. CUCTEMBI IMHEHHBIX 24 2 https://resh.edu.ru/
ypaBHeHHA. CTapTOBasi TMATHOCTHYECKAS
padora

2 Dy 1 rpaduii. CTencHnas QYK o 12 1 https://resh.edu.ru/
EJIBIM [TOKa3aTeIeM

3 ApudmeTrHaecknii KOPEeHb N-Oi CTETICHH. 15 1 https://resh.edu.ru/
WppanuoHansHbie ypaBHEHUS

4 [TokazarenpHas pynkuus. [lokazareapHbie 10 1 hitps://resh.edu.ru/
YpaBHCHHUS

5 Jlorapumreckas yHKi. 18 1 https://resh.edu.ru/
Jlorapudmudeckue ypaBHeHUS

6 TpuroHomeTpuYecKue BBIPAXKCHUS U 29 1 https://resh.edu.ru/
ypaBHCHHSI

7 [TocnenoBaTeabHOCTH U MPOTPECCHH 10 1 https://resh.edu.ru/

8 HenpepsiBable Gpynkiuu. [IpouszBoanas 20 1 https://resh.edu.ru/
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS

9 3HaHui. [IpoMeKyTOUHas aTTecTallHs. 5 1 https://resh.edu.ru/
HroroBast KOHTpoOIIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposbie)

Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATEILHBIC

pa6oTnI padoThI pecypen

1 HCCHGHOBaHIfe (ymKiuii ¢ nomompio 22 2 https://resh.edu.ru/
IPOM3BOHON

2 ITepBoOOpa3Has U HHTETPAI 12 1 https://resh.edu.ru/

3 I'paduku TpUroOHOMETPHUUCSCKHUX (DYHKIIHHA. 14 1 https://resh.edu.ru/
TpuronoMeTpruIECKre HEPABEHCTBA

4 HpparmoHaibsHbIe, IOKa3aTeIbHbIE U 24 1 https://resh.edu.ru/
sorapu(MUUECKHe HEPaBEHCTBA

5 KomrmuiekcHbie uncia 10 1 https://resh.edu.ru/

6 HarypaibHble U 11eJ1bIe Yrcia 10 1 https://resh.edu.ru/
CucTeMbl paliMOHAIbHBIX, HPPAHOHATBHBIX

7 MOKa3aTeNbHBIX U JOTapu(PMHUUECKIX 12 1 https://resh.edu.ru/
YpaBHEHUI

8 3amauu ¢ mapaMeTpaMu 16 1 https://resh.edu.ru/

9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUs 16 5 https:/resh.edu.ru/
3HAHWH

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

INOYPOYHOE IIJNTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
ara uudgposbie
Nen/m  Tema ypoka A
Yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneckne WiyueHHs | 0GpA3OBATENbHBIE
padoThbI padoThI pecypesi

MHo3xecTBO, Onepaluy HaJl MHOKECTBAMU U

1 °UTBO, Onepalt g 1 https://resh.edu.ru/
WX CBOMCTBA

2 JHuarpammsl Ditnepa-Benna 1 https://resh.edu.ru/
[IpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO

3 p p 1 https://resh.edu.ru/
amnmapara JJisl peleHus 3aaa4
Pannonanbueie yncna. OObIKHOBEHHBIE U

4 JCCATUYHBIC POOH, MPOLIEHTHI, 0ECKOHEYHBIC 1 https://resh.edu.ru/
NePUOANYECKHUE TPOOH
Pammonaneueie yncna. OOBIKHOBEHHBIE U

5 JIECATUYIHBIC JPOOU, IPOLIEHTHI, OECKOHEYHBIC 1 https://resh.edu.ru/
MIEPUOIUUECKHIE TPOOH
[Ipumenenue qpobeit 1 MpPOLEHTOB JIs

6 pelIeHus NpuKIaaHbIX 3a1a4. CtapToBas 1 1 https://resh.edu.ru/
AUATHOCTHYecKasi padoTa
[Tpumenenue npoOeii ¥ IPOLIEHTOB IS

7 P AP port s 1 https://resh.edu.ru/
pelIeHus MPUKIATHBIX 3a7a4

eliCTBUTENbHBIE Yncia. ParimoHansHbie 1

8 A . 1 https://resh.edu.ru/
UppaIOHATBHBIC YHCIIa
Apudmerndeckue onepanuu ¢

9 P! ¢ pall 1 https://resh.edu.ru/
JNENCTBUTENLHBIMH YUCITAMU
Moaynb A€HCTBUTEIBHOIO YKCIIA U €70

10 e 1 https://resh.edu.ru/
CBOICTBa
[TpuGnuxEHHbBIE BEIYMCICHUS, TPaBHIIA

11 OKpYTJICHUs, PUKUIKA U OIICHKA pe3y/IbTaTa 1 https://resh.edu.ru/

BBIYHUCIICHUN



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

12

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

https://resh.edu.ru/

13

OCHOBHBIC METOIbI PEIICHHS 1IEIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBCHCTB

https://resh.edu.ru/

14

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

https://resh.edu.ru/

15

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

https://resh.edu.ru/

16
17

MHorousieHs! ¢ LelbIMU KO3 UIIEHTaMHU.
Teopema Buera

Pemenue cucreM JIMHEHHBIX ypaBHEHUI

https://resh.edu.ru/

https://resh.edu.ru/

18

Pemenue cucreM JIMHEHHBIX ypaBHEHUI

https://resh.edu.ru/

19

20

21

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

[IpuMeHeHne onpenenuTens s PeIeHNs
CUCTEMBI JINHEWHBIX YPAaBHEHUI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

22

Pemenne npukiiagHbIX 3a/1a4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

https://resh.edu.ru/

23

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

https://resh.edu.ru/

24

KonTpoasnas padora Nel mo teme :
«MHOXKECTBO IEUCTBUTEIIBHBIX YUCEIL.
MHorouiensl. PaiinonanbHble ypaBHEHUS U

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

25

26

HepaBeHCTBA. CUCTEMBI JIMHEHHBIX
YpaBHEHUU.»

OyHKIMS, CIIOCOOBI 3a/1aHUs () YHKITUH.
B3anmuo oOparubie pyHknuu. Kommosunus
byHKIII

I'paduk pynkumu. dnemMeHTapHBIC
npeoOpa3zoBanus rpaduKoB QyHKITUHA

https://resh.edu.ru/

https://resh.edu.ru/

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHndd pynkuuu. Hynu GpyHkunmm.
[IpoMeXyTKH 3HAK MOCTOSIHCTBA

https://resh.edu.ru/

28

YérHble U HEUETHBIE (PYHKIIUU.
[epuonnyeckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH

https://resh.edu.ru/

29

30

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIIMHM HAa IPOMEKYTKE

Jluneiinas, kBajpaTuuHas U 1poOHO-
AvHeNHas QyHKIMH

https://resh.edu.ru/

https://resh.edu.ru/

31

32

DeMeHTapHOe UCCIIeI0BaHUEe U TIOCTPOCHUE
rpadukoB 3TuX GyHKUIMN
DeMeHTapHOe HCCIIe0BaHNE U IOCTPOCHHE
rpaduKoB 3TUX QYHKIUN

https://resh.edu.ru/

33

34

35

CrerneHn c LETBIM IT0Ka3aTeaeM. buaom
Hrrotona

Crenens ¢ 1enbIM nokasarenaeMm. buaom
Herotona

CrenenHast GQyHKIUS C HATypalIbHBIM U
1esbIM nokasaresneM. E€ cBoiicTBa u rpaguk

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

36

KonTpoubsHnasi paéora Ne 2 nmo teme:
"Crenennast pynkuusi. E€ cBoiicTBa u
rpagux"

https://resh.edu.ru/

37

Apudmernueckuii KOpeHb HaTypaTbHON

https://resh.edu.ru/



https://resh.edu.ru/
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https://resh.edu.ru/
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CTEIIEHH U €Tr0 CBOMCTBA

38

39

Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIIEHU U €r0 CBOMCTBA
[IpeoOpazoBaHusi YMCIOBBIX BHIPAKEHUH,
COJIepXKAaIINX CTEIIEHU U KOPHU

https://resh.edu.ru/

https://resh.edu.ru/

40

41

[TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETIEHU U KOPHU
[IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIepXKAaIINX CTETIEHH U KOPHU

https://resh.edu.ru/

https://resh.edu.ru/

42

43

44

45

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS UpPAMOHAIBHBIX
ypaBHEHUI

Wppaunonanbuble ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS] UpPAMOHAIBHBIX
ypaBHEHU U

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/IbI PELIEHUS HPPALUOHAIBHBIX
ypaBHEHUU

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
MppalOHAJIbHBIX YPaBHEHUM

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

46

47

48

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VMPPALMOHAJIBHBIX YPABHEHUN

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
VMPPALMOHAJIBHBIX YPABHEHUN
PaBHOCHIIBHBIE ITEPEXO/IBI B pEHIEHUHN
VPPALMOHATIBHBIX YPABHEHHUM

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

49

CgoiicTBa u rpaduk KOpHS N-0il CTENEeHN Kak
GyHKIIMM 00paTHOM CTENEHH C HaTypalbHBIM
II0Ka3aTesleM

https://resh.edu.ru/

50

CgoiicTBa u rpaduk KOpHs N-0i cTENEeHN Kak
GyHKIIMA 0OpaTHOM CTEMEHU C HATypaIbHBIM
II0Ka3aTesleM

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KonTpoabsHnas padora Ne 3 mo teme:

51 "CBoiicTBa M rpaduK KOPHSI N-0¥i CTeneHm. 1 https://resh.edu.ru/
HppaunonajbHbie ypaBHeHus "

59 CTePeHb C pallOHAIBHBIM TI0Ka3aTelieM U e€ 1 https://resh.edu.ru/
CBOMCTBa

53 CTC}:[CHB C palMOHAIILHBIM [TOKA3aTeNIeM U € 1 https://resh.edu.ru/
CcBOiicTBa

54 CTePeHL C palOHAIBHBIM TOKa3aTelieM H e€ 1 https://resh.edu.ru/
CBOMCTBa

55 [TokazarenpHas QpyHKIHS, €€ CBOWCTBA U 1 https://resh.edu.ru/
rpaduk

56 Henopsosatine rpafb MKa QyHKIH A1 1 https://resh.edu.ru/
pelIeHUs] ypaBHCHHUI

57 Hcnonb3oBanue rpaf’pHKa GyHKIUH AT 1 https://resh.edu.ru/
peIICHUs] YpaBHCHU I

58 [lokazarenbHble ypaBHEeHUs. OCHOBHbBIE § 1 https://resh.edu.ru/
METO/Ibl PeIIeHHS TOKAa3aTeIbHBIX YPaBHEHUH

59 [TokazatenbHble ypaBHeHHs. OCHOBHEIE } 1 https://resh.edu.ru/
METO/IbI PEIICHHS TOKA3aTeIbHBIX YPaBHEHUN

60 [lokazarenbHble ypaBHEeHUs. OCHOBHBIE § 1 https://resh.edu.ru/
METO/Ibl PEIICHHS TOKAa3aTeIbHBIX YPaBHEHUH
KonTtpoabnas padora Ne 4 mo reme:

61 "Iloka3areabHast QyHKIUS. 1 https://resh.edu.ru/
Iloka3aTenbHble ypaBHeHUs "'

62 Jlorapudwm umcia. CBolicTBa jorapudma 1 https://resh.edu.ru/

63 Jlorapudm uucna. CBoiicTBa gorapudma 1 https://resh.edu.ru/

64 Jlorapudm uucna. CBoiicTa gorapudma 1 https://resh.edu.ru/

65 JlecsiTUYHBIC U HATYpaJIbHBIC JIOTapU(PMBbI 1 https://resh.edu.ru/

66 JlecaTHYHBIE U HATYpalIbHBIE JIOrapr(pMbI 1 https://resh.edu.ru/

67 [TpeoOpa3zoBaHue BEIpaKEHHUM, CONIEPKALIIX 1 https://resh.edu.ru/

sorapudMbl



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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[IpeoOpa3zoBanue BbIpaX)eHHI, Colep KaluX

68 https://resh.edu.ru/
Jorapupmbl

69 [IpeoOpazoBanne BBIpAXKEHHIA, COACPIKALIIX hitps://resh.edu.ru/
norapudmbl

20 Jlorapupmuueckas GyHKIMS, €€ CBOHCTBA U hitps://resh.edu.ru/
rpaduk

71 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U https://resh.edu.ru/
rpaduk

79 Hcnons3oBanue rpainKa byHKIMA 15T https://resh.edu.ru/
pelIeHus ypaBHEHHHA

73 Hcnons3oBanue rpainKa byHKIMA 15T https://resh.edu.ru/
pelIeHus ypaBHEHHHA
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/IBI pEIIEHHUS JTorapu(MUIECKHUX https://resh.edu.ru/
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHHS JIOTapU(PMIUECKUX https://resh.edu.ru/
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METOJIbI PEIICHHS JIOTapU(PMIUECKUX https://resh.edu.ru/
ypaBHEHU U

77 PaBHOCHITBHBIE TTEPEXO/IBI B petieHnu https://resh.edu.ru/
JorapupMHUECKUX YpaBHEHUI

78 PaBHOCHITBHBIE TTEPEXO/IBI B petieHnu https://resh.edu.ru/
JorapupMHUECKUX YpaBHEHUI
KonTpoubsnas pabora Ne 5 o reme:

79 "Jlorapupmudeckas GpyHKms. https://resh.edu.ru/
Jlorapudgmuueckne ypapuenus"

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC https://resh.edu.ru/
YHCIIOBOTO apTyMEHTa

81 CuHyc, KOCHHYC, TAHTCHC M KOTAaHTEHC https://resh.edu.ru/

YHCIIOBOI'O ApTyYMEHTA



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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ApKCUHYC, apKKOCUHYC U apKTaHT€HC

82 1 https://resh.edu.ru/
YHCIIOBOIO apryMEHTa
83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC 1 https://resh.edu.ru/
YHCIIOBOTO apryMEHTa
TpuroHomerpuueckas OKpyKHOCTb,
84 OTpesieNieHue TPUTOHOMETPUICCKIX (DYHKITUI 1 https://resh.edu.ru/
YHCIIOBOTO apryMEHTa
TpuroHomerpuueckas OKpyKHOCTb,
85 ofpeieieHue TPUTOHOMETPHUCSCKUX ()yHKITHH 1 https://resh.edu.ru/
YHCIIOBOTO apryMEHTa
86 OCHOBHBIEC TPUTOHOMETPUYECKUE (POPMYITBI 1 https://resh.edu.ru/
87 OCHOBHbBIEC TPUTOHOMETPUICCKUE (HOPMYITBI 1 https://resh.edu.ru/
88 OCHOBHbBIEC TPUTOHOMETPUICCKHE (HOPMYITBI 1 https://resh.edu.ru/
89 OCHOBHbBIEC TPUTOHOMETPUICCKUE (HOPMYITBI 1 https://resh.edu.ru/
90 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1 https://resh.edu.ru/
BBIPKCHUI
91 Hp606p2130333.HHe TPUTOHOMETPUICCKHX 1 https://resh.edu.ru/
BBIPKEHUI
92 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1 https://resh.edu.ru/
BBIPKCHUI
93 Hpeo6pa30vBaHHe TPUTOHOMETPHUUECKHUX 1 https://resh.edu.ru/
BBIPKCHUI
94 Penienne TpPUrOHOMETPUUECKUX YPAaBHEHHH 1 https://resh.edu.ru/
95 Penienne TpPUrOHOMETPUUECKUX YPAaBHEHHH 1 https://resh.edu.ru/
96 Penienne TpPUTOHOMETPUUECKUX YPAaBHEHHH 1 https://resh.edu.ru/
97 Penienne TPUTOHOMETPUUECKUX YPAaBHEHHH 1 https://resh.edu.ru/
98 PerieHre TPUrOHOMETPUYECKIX YPaBHEHU I 1 https://resh.edu.ru/
99 PenieHre TPUrOHOMETPUYECKUX YPaBHEHU I 1 https://resh.edu.ru/
100 Perrenue TpUrOHOMETPHUCCKUX YPaBHEHUI 1 https://resh.edu.ru/
101 KonTpoasHnas padora Ne 6 mo teme: 1 hitps://resh.edu.ru/

"TpuronoMerpuyecKue BbIpaKeHUs H



https://resh.edu.ru/
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TPUTOHOMETpPUYECKHe YpaBHeHus "

HOCJ’IGI[OB&TCJIBHOCTI/I, CIIOCOOBI 3aJaHusA

102 HOCJIeI0BaTeIbHOCTEH. MeTox 1 https://resh.edu.ru/
MaTeMaTU4YeCKON WHIYKIIHH
MOHOTOHHBIEC ¥ OTPaHUYCHHBIC

103 nocJsepoBarenbHocTH. Mcropust aHamm3a 1 https://resh.edu.ru/
0OECKOHEYHO MaJIbIX

104 ApudmeTndeckas Iporpeccus 1 https://resh.edu.ru/

105 I'eomeTpHyecKast IPOrpecCHs 1 https://resh.edu.ru/

106 beckoHeuyHO yObIBaroIasi reoMeTprUIecKast 1 https://resh.edu.ru/
nporpeccus

107 Cymma 6eCKOHqu HO ybbIaiOWCif 1 https://resh.edu.ru/
reOMETPUYECKON MPOrPECCUU

108 JIMHEWHbIH ¥ SKCITOHCHITHATBHBIN POCT. 1 https://resh.edu.ru/
Yucno e. Popmyria CI0KHBIX POIICHTOB

109 JIMHEWHbIH ¥ SKCTIOHEHIINATBHBIN POCT. 1 https://resh.edu.ru/
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Hcnonk30BaHne MPOrPECCHH ISl PEIICHUS 1 https://resh.edu.ru/
peasIbHbIX 33724 MPUKJIAJHOTO XapakTepa

111 'I'COHTpo.m,Haﬂ padora Ne 7 mo Teme: . 1 hitps://resh.edu.ru/

IMocsienoBaTeIbHOCTH H IPOTPecCHH

112 HenpepbiBHbIE QYHKIIMU U UX CBOICTBA 1 https://resh.edu.ru/

113 Touka paspbiBa. AcUMITOTHI TPaHKOB 1 https://resh.edu.ru/
byHKIHHA

114 CaoiicTBa (QyHKITHII HENPEPHIBHBIX HA 1 https://resh.edu.ru/
OTpe3Ke

115 CaoiicTBa DyHKIHMI HENPEPHIBHBIX HA 1 https://resh.edu.ru/
OTpe3Ke

116 Metoa HHTEPBAIOB IS PEIICHHS HEPABEHCTB 1 https://resh.edu.ru/

117 Meto1 HHTEPBAJIOB ISl pEILICHHSI HEPABEHCTB 1 https://resh.edu.ru/

118 Meto1 HHTEPBAJIOB ISl pEILICHHSI HEPABEHCTB 1 https://resh.edu.ru/
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[IprMeHeHre CBOMCTB HENPEPHIBHBIX

119 N 1 https://resh.edu.ru/
GYHKIUH 1S peleHust 3a1a4

120 HpI/IMeH?HI/Ie CBOWCTB HETIPEPBIBHBIX 1 hitps://resh.edu.ru/
GbyHKIMH 1S perenust 3a1a4

121 [TepBas 1 BTOpas MpOM3BOIHBIC (GYHKIIUU 1 https://resh.edu.ru/

192 Onpez[eneHHUe, reOMETPUUYECKUN CMBICTT 1 https://resh.edu.ru/
IIPOU3BOJTHON

123 Onp CAHCIICHME, (usiacckuii empic 1 https://resh.edu.ru/
MIPOU3BOTHON

124 YpaBHeHME KacaTeabHOU K rpaduky 1 https://resh.edu.ru/
byHKIIUN

195 YpaBHeHHe KacaTeabHOU K rpaduxy 1 https://resh.edu.ru/
byHKIIUN

126 [Tpou3BOAHBIC dJIEMEHTAPHBIX (PYHKIHIA 1 https://resh.edu.ru/

127 [Tpou3BOAHBIC JIEMEHTAPHBIX (PYHKIHIA 1 https://resh.edu.ru/

128 Ipou3soas cyMMEL, TPOHSBEICHIA, 1 https://resh.edu.ru/
YaCTHOTO U KOMITO3UIIMH (PYHKIMH

129 Hponssoxras cymmer, TPOMSBCEACHIA, 1 https://resh.edu.ru/
YaCTHOTO Y KOMITO3UIINH ()yHKIIHA

130 Hponssoxras cymmer, HPOMSBEACHI, 1 https://resh.edu.ru/
YaCTHOTO Y KOMITO3UIINH ()yHKIIHA

131 Kourpoannas pagora Ne 8 no reme: 1 https://resh.edu.ru/

IIpousBoanas

139 HOBTOPe'I‘{I/Ie, o6o61ue”HI/Ie, CHCTEMATHU3aIIH 1 https://resh.edu.ru/
3HaHW: "YpaBHEHUS

133 HOBTOPe'I:II/Ie, O606I'I'IGHI/IG, CHCTEMAaTH3aIHs 1 https://resh.edu.ru/
3HaHui: "OyHKIUU

134 IIpome:xyTounas arrecranus «Arorosas 1 hitps://resh.edu.ru/
KOHTPOJIbHAsi padoTay»

135 IIpome:xxyTounast arrecranus «Arorosas 1 hitps://resh.edu.ru/

KOHTPOJIbHAsi padoTay



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

136

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

11

https://resh.edu.ru/



https://resh.edu.ru/

11 KJIACC

KosuuecTBo yacoB D1eKTPOHHBIE
JlaTa nudpoBLIe
Nen/m Tema ypoka Beero Kontpoabnubie IIpakTunyeckue N Oﬁ;)lzgoBaTeJleLIe
padoThI padoTshI pecype

1 HpHMeHiaHHe MIPOU3BOJAHOM K UCCIIEIOBAHUIO 1 https://resh.edu.ru/
(GyHKUHUIT HA MOHOTOHHOCTD U 9KCTPEMYMBbI

5 HpI/IMerHI/Ie HPOU3BOJIHON K MCCIICJOBAHUIO 1 https://resh.edu.ru/
(GYHKIMIT HA MOHOTOHHOCTD U 3KCTPEMYMBbI

3 HpI/IMeHE!HI/IC MPOU3BOJAHON K UCCIIEIOBAHUIO 1 hitps://resh.edu.ru/
(GyHKUHUIT HA MOHOTOHHOCTD U 9KCTPEMYMBbI

4 HpI/IMerHI/Ie HPOU3BOJIHON K HCCIICIOBAHUIO 1 https://resh.edu.ru/
(GYHKIHMIT HA MOHOTOHHOCTD U 9KCTPEMYMBbI

5 HpI/IMerHI/Ie MPOM3BOIHON K HCCIIEIOBAHUIO 1 https://resh.edu.ru/
GYHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBbI
[TpuMeHeHre MPOU3BOIHOMN K HCCIICTOBAHUIO

6 (bYHKIMI T HA MOHOTOHHOCTD U 3KCTPEMYMBI. 1 1 https://resh.edu.ru/
BxoaHnasi KOHTposIbHAsA padoTa
HaxoxeHre HanOobIIero 1 HAaMMEHBIIETO

7 3HAYEHHs HeNPEePHIBHOHN (QyHKINHU Ha 1 https://resh.edu.ru/
OTpe3Ke
HaxoxeHre HanOobIIIero 1 HAMMEHBIIIETO

8 3HA4YeHHUs1 HeTIPEPhIBHOHN (PyHKIIMM Ha 1 https://resh.edu.ru/
OTpe3Ke
HaxoxieHre HanOobIIero 1 HAaMMEHBIIETO

9 3HA4YeHHUs1 HeTPEphIBHOM (PyHKIIMM Ha 1 https://resh.edu.ru/
OTpe3Ke
HaxoxeHre HanOobIIero 1 HAMMEHBIIETO

10 3HAYEHHUS HEMPEPHIBHON (DYHKIMH Ha 1 https://resh.edu.ru/
OTpe3Ke

11 HaxoxieHre HanOoJIbIIero 1 HAMMEHBIIETO 1 https://resh.edu.ru/
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12

13

14

15

3HAYEHUS HEMPEPbIBHON (PYHKIINU Ha
OTpE3Ke

Haxoxaenne HanuOoIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpE3Ke

[Ipumenenne npou3BOIHOM ISl HAXO0XKACHUS
HAWJIYYIIEro pEeIIeHUs B IPUKIAIHBIX
3ajadax

[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HaWJIy4lIero peleHus B TPUKIaAHbIX
3ajadax

[IpuMeHeHne poON3BOIHOMN IS
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS
npolecca, 3a1laHHOro (hopMysIoN Hiu
rpaduKoM

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

16

[IpuMeHeHne npou3BOJHON IS
OIIpEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyIon Hiu
rpaduKoM

https://resh.edu.ru/

17

Kommnosurus dhyHkImit

https://resh.edu.ru/

18

Kommnosurus dhyHkImit

https://resh.edu.ru/

19

Kommosurus ¢hyHKImit

https://resh.edu.ru/

20

21

22

I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH
KonTtpoabHnas padora Ne 1 no teme:
"Hcceaenosanne GyHKIUHA € IOMOIIBIO
npou3BoaHOM"

PRk e

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

23

[TepBooOpasHasi, OCHOBHOE CBOMCTBO
NIepPBOOOPA3HBIX

https://resh.edu.ru/

24

ITepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHHA.

https://resh.edu.ru/
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[IpaBuiia HaxOXACHUSI IEPBOOOPA3HBIX

[TepBooOpazHbie 3eMeHTapHbIX QYHKIUH.

25 https://resh.edu.ru/
[TpaBwiia HaX0XICHUS IEPBOOOPAZHBIX

26 Nuterpai. I'eoMeTpu4eCKuid CMBICI hitps://resh.edu.ru/
MHTErpana

7 Brruncnenue OIpENeEHHOr0 HHTErpasa 1o https://resh.edu.ru/
dbopmyite Herotona-Jleiioama

28 Beruancnenue ONpEesEHHOr0 HHTErpasa 1o https://resh.edu.ru/
dbopmyne Hetotona-Jleitouuma

29 HpnMeHeime WHTETpaNIa I HAaXOXKICHUS https://resh.edu.ru/
IoHIaiel IIOCKUX GUryp

30 HpI/I}\/IeHeHI/Ie MHTETpaa Ui HaXOXKICHUS https://resh.edu.ru/
00BEMOB Ir€OMETPUICCKIX TEI

31 [Ipumepsl pelneruit Qg depeHIraIbHbIX hitps://resh.edu.ru/
ypaBHEHUH

30 HpI/IMepBvaeH_IeHI/II/I nuddepeHIInaTbHBIX hitps://resh.edu.ru/
YpaBHCHHIA
MatemaTnueckoe MOJICITMPOBAHNE PEATbHBIX

33 MIPOIIECCOB C MTOMOIIBIO AU PepeHIIMaTbHBIX https://resh.edu.ru/
YpaBHEHUI

34 i(mnpo.m)naﬂ padora Ne 2 no"TeMe: hitps://resh.edu.ru/

IlepBooOpa3Hasi U MHTErpaJ

35 Tpnvr OHOMCTPUHECKHE QYHKIIHH, HX https://resh.edu.ru/
CBOWCTBA U TpadUKH

36 TpHuF OHOMETPHYCCKHE (YHKIIHH, HX https://resh.edu.ru/
CBOICTBA U TrpaduKu

37 Tpﬂf OHOMETPHUECKHE (YHKIHH, HX https://resh.edu.ru/
CBOWCTBA U TpadUKH

38 TpHur OHOMETPHYCCKHE (YHKIIMM, HX https://resh.edu.ru/
CBOICTBA U TpaduKku

39 Tpuronometpiaeckue dynKumi, ux https://resh.edu.ru/

CBOWCTBA U TpapuKu
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OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHHI C TIOMOIIBIO 1 https://resh.edu.ru/
TPUTOHOMETPUYECKON OKPY)KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKHUX

41 YpaBHEHUH C IIOMOILBIO 1 https://resh.edu.ru/
TPUTOHOMETPHUYECKON OKPY)KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHHI C TIOMOIIBIO 1 https://resh.edu.ru/
TPUTOHOMETPUYECKON OKPY)KHOCTH
OT160p KOpHEH TPUrOHOMETPHUESCKUX

43 YpaBHEHH C TIOMOIIHIO 1 https://resh.edu.ru/
TPUTOHOMETPUYECKON OKPY)KHOCTH

44 Perrenue TPUrOHOMETPHUECKUX HEPABEHCTB 1 https://resh.edu.ru/

45 PelieHre TpUroHOMETPUYECKIX HEPABEHCTB 1 https://resh.edu.ru/

46 PelieHre TpUrOHOMETPUYECKIX HEPABEHCTB 1 https://resh.edu.ru/

47 PelieHre TpUrOHOMETPUYECKIX HEPABEHCTB 1 https://resh.edu.ru/
KonTtpoabHnas pabora Ne 3 no Teme:

48 " Ipaduict TPUIOHOMETPIIECKIX 1 https:/resh.edu.ru/
¢pynxuuii. Tpuronomerpuyeckue
HepaBeHCTBa'

49 OCHOBHEIE METOIIb pettICHHUA 1 https://resh.edu.ru/
MOKAa3aTeIbHBIX HEPABCHCTB

50 OCHOBHEIE METOJIbI pelIICHIS 1 https://resh.edu.ru/
MOKAa3aTeIbHBIX HEPABCHCTB

51 OCHOBHbIC METO/IbI PEMICHNA 1 https:/resh.edu.ru/
MOKa3aTeIbHbIX HEPABCHCTB

52 OCHOBHEIE METOJIbI pelIICHNS 1 https://resh.edu.ru/
MOKAa3aTeIbHBIX HEPABCHCTB

53 J?;;%i}g’;fnﬁzgﬁil }II) :gigggm 1 https://resh.edu.ru/

54 OCHOBHEIE METOJIbI pelICHH 1 https://resh.edu.ru/

Jorapu(MUUECKUX HEPABEHCTB
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55

56

OCHOBHBIC METOJIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS
JorapupMHUUECKUX HEPABEHCTB

https://resh.edu.ru/

https://resh.edu.ru/

S7

58

OcCHOBHBIE METOABI PEIIEHUS
HMPPALMOHAIILHBIX HEPABEHCTB
OcCHOBHBIE METO/BI PELLICHUS
UPPALMOHAIIbHBIX HEPABEHCTB

https://resh.edu.ru/

https://resh.edu.ru/

59

60

61

OcCHOBHBIE METOABI PELIECHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

OcCHOBHBIE METOABI PELIECHUS
HMPPALMOHAIIBHBIX HEPABEHCTB
I'paduueckue METOIBI pELICHNUS
UPPaLMOHAIBHBIX YPaBHEHUI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

62

63

I'paduueckue MeTo bl peLeHus
UppalMOHATIbHBIX YpaBHEHUI
I'padnueckue MeToabl pemeHus
IIOKA3aTeIbHBIX YPABHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

64

65

66

I'padmyeckue MeToAbl perieHus
MOKa3aTEIbHBIX HEPABEHCTB
I'padmyeckue MeToAbI pemieHus
JOTapu(PMUIECKUX YpaBHECHUN
I'paduueckne MeToaBI peIICHHS
norapuMUYECKUX HEPABEHCTB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

67

68

I'padmyeckue MeToabI perieHus
JoTapu(PMUIECKUX HEPABEHCTB

I'paduueckne MeToabI peIICHHS

IIOKa3aTCJIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX

YpaBHEHUU

https://resh.edu.ru/

https://resh.edu.ru/

69

I'padmueckue MeToabl pemeHus

MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

YpaBHEHUU

https://resh.edu.ru/
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70

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

https://resh.edu.ru/

71

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
HEPaBEHCTB

https://resh.edu.ru/

72

KonTpoabHasi padora Ne 4 o teme:
"UppaunoHaibHble, IOKa3aTeJbHbIe U
Jorapumuyeckne HepaBeHcTBA"

https://resh.edu.ru/

73

KommnekcHble uncna. Anredpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILIEKCHOI'O YHCia

https://resh.edu.ru/

74

KommekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMILIEKCHOT'O YHCIIa

https://resh.edu.ru/

75

Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

https://resh.edu.ru/

76

77

ApudmeTrueckue omneparum ¢
KOMIIJICKCHBIMHA YU CJIaMU
N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJIUHATHON TUIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

78

79

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TNIOCKOCTH

®opmyna Myaspa. KopHu n-oii cTenenu u3

KOMIIJICKCHOT'O YHCJia

https://resh.edu.ru/

https://resh.edu.ru/

80

®opmyna Myaspa. KopHu n-oii cTenenu u3

KOMIIJICKCHOT'O YHCJia

https://resh.edu.ru/

81

HpI/IMCHCHI/IC KOMIIJICKCHBIX YU CCII OJId
peICHUA (bHSHLIeCKI/IX U rCOMCTPHUICCKUX
3aga4

https://resh.edu.ru/

82

KonTtpoabsnas pa6ora Ne S no Teme:
"KommiekcHbie yncia'

https://resh.edu.ru/
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83 HarypasnbHble 1 1e/ble Yrcia https://resh.edu.ru/

84 HarypasnbHble 1 1e/bIe Yrcia https://resh.edu.ru/
ITpuMeHeHre IPU3HAKOB JEIUMOCTH LIEIBIX

85 P p A I https://resh.edu.ru/
yucen
I[IpuMeHeHne IPU3HAKOB JIEJIMMOCTH LIEJIBIX

86 P p A I https://resh.edu.ru/
yycel
[TprMeHeHHEe IPU3HAKOB JIETMMOCTH IEITBIX

87 https://resh.edu.ru/
gucen: HOJI m HOK D
[TprMeHeHHE IPU3HAKOB JIETMMOCTH IEITBIX

88 https://resh.edu.ru/
gucen: HOJI m HOK D
IIpuMeHEeHne TPU3HAKOB AEJIMMOCTH LIEJIBIX

89 P p ! H https://resh.edu.ru/
YHCEIT: OCTATKH 110 MOJIYJIFO
[TpuMeHeHre IPU3HAKOB JEIUMOCTH LIEJIBIX

90 P P I I https://resh.edu.ru/
YHCENT: OCTATKU 110 MOTYJIIO
[TpuMeHeHre TPU3HAKOB ICTMMOCTH IICITBIX

91 qrcen: anropuT™ EBKiuma Jutst pereHust https://resh.edu.ru/
337124 B LEJIBIX YUCIAX
Kour LHasl Ta Ne 6 mo Teme:

92 " OHTPO.ILHAs padoTa J,N: 6 no Teme https://resh.edu.ru/

Teopus neabIx yuceJl

CucreMa ¥ COBOKYITHOCTh YPaBHEHUIA.

93 PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI- https://resh.edu.ru/
CIIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPAaBHEHHIA.

94 PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI- https://resh.edu.ru/
CIIEICTBUS
OCHOBHBIE METOJIBI PELIEHUS CUCTEM U

95 ML P . https://resh.edu.ru/
COBOKYITHOCTEH palliOHAIBLHBIX YPaBHEHHM
OCHOBHBIE METOJIbI PELICHHSI CUCTEM U

96 COBOKYITHOCTEH MpPaIliOHATbHBIX https://resh.edu.ru/
YpaBHEHUH
OCHOBHBIE METOIBI PELIECHUS CUCTEM U

97 JIBL P https://resh.edu.ru/

COBOKYITHOCTEM MOKA3aTeIbHBIX YPABHEHHI
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98

99

100

101

102

103

OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH IT0KA3aTEeIbHbIX YPABHECHUI

OCHOBHBIE MCTOJbI pCHICHUSA CUCTCM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpPaBHEHUU

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(PMUUECKUX
YpaBHEHUU

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3aad U 3a7a4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UTHTEPIPETALUs [IOJIyYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3auyYHbIX 00JacTel HayKU U peasibHOM
YKU3HU, UHTEPIIPETALUs NIOJY4YEHHBIX
pE3yJIbTAaTOB

IIpuMeHEeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 u3
pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KHU3HU, UHTEPIPETALUS TOTy4YEeHHBIX
pE3yJIBTAaTOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

104

105
106
107

KonTtpoabsnas padora Ne 7 nmo Teme:
"CucreMbl pAMOHAJIbHBIX,
HPPaLMOHAIBHBIX OKA3ATEJbHBIX U
JorapupmuyecKux ypapHeHui"

PannonanpHble ypaBHEHHUS ¢ TapaMeTpamMu
PanmonanbHble HepaBeHCTBaA ¢ TapaMeTpamMu
PanmoHasibHBIE CUCTEMBI C TApAMETPAMU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

108

HppanunoHaibHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

L

https://resh.edu.ru/
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109 HppanuoHaibHbIe CHCTEMBI C TapaMeTpaMu 1 https://resh.edu.ru/

110 [Toka3aTtenbHbIC ypaBHEHHsI, HCPABEHCTBA C 1 https://resh.edu.ru/
napameTpamu

111 [TokasaTenbHbIC CUCTEMBI C TIapaMeTpaMu 1 https://resh.edu.ru/

112 Jlorapudmuueckue ypaBHEHUS, HEPABEHCTBA 1 https://resh.edu.ru/
C mapameTpaMu

113 JlorapudmMudecKue CUCTEMBI ¢ ITapaMeTpaMu 1 https://resh.edu.ru/

114 TpHIOHOMETPHHCCKHE YpaBHEHHS C 1 https://resh.edu.ru/
napameTpamu

115 TpuroHoMeTpUYECKHE HEPABEHCTBA C 1 https://resh.edu.ru/
napameTpamu

116 TpuroHoMeTpu4IeCKUe CHCTEMBI C 1 https://resh.edu.ru/
napameTpamu
[TocTpoeHue u uccienoBaHue

117 MaTeMaTH'ECKHX MOJIeNIeif pealbHbIX 1 https://resh.edu.ru/
CUTYyaIlU C MTOMOIIIBIO YPaBHEHHI C
napameTpamu
[TocTpoeHue u uccnenoBaHue

118 MaTeMaTHYECKNX MOJIeNeli peallbHbIX 1 https://resh.edu.ru/
CUTYyaIlUi C TOMOIIBIO CHCTEM YPaBHEHHUH C
napameTpamu
[TocTpoenue u uccnenoBaHue

119 MaTeMaTHUECKNX MOJIeNIef PEalbHbIX 1 https://resh.edu.ru/
CUTYyaIHi C TOMOIIBIO CHCTEM YPaBHEHHU C
napameTpamu

120 FOHTPOM’HM padora Ne ,? 1o Teme: 1 https://resh.edu.ru/

3agauu ¢ napamerpamMu

121 HOBTOPe'I'{I/Ie, 06061116"1{1/16, CUCTEMATH3AINAA 1 https://resh.edu.ru/
3HaHuU: "YpaBHEHUS

199 HOBTOPG?HG, 060611.16”HI/I€, CHCTEMATH3AIIH 1 https://resh.edu.ru/
3HaHuii: "YpaBHEHUS

123 [ToBTOpenue, 0000IIEHHE, CHCTEMATH3AIUS 1 https://resh.edu.ru/
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3HaHuil: "YpaBHeHus. CUCTEMbl ypaBHEHUN"

124 HOBTOPC'I'-II/IC, 0606H_ICH'I'/IC, CHCTEMAaTH3aLHs 1 https://resh.edu.ru/
3HaHuil: "HepaBeHncrsa

195 HOBTOPG}'{HG, 0606111er1€, CHCTEMATH3AIIH 1 https://resh.edu.ru/
3HaHuii: "HepaBeHcTBa

126 HOBTOPC'I'-II/IC, 0606H_ICH'I'/IC, CHCTEMAaTH3alHs 1 https://resh.edu.ru/
3HaHui: "HepaBeHncrBa

127 HOBTOP e,},l ue, 0bobmeHHe, on CTeMaTmaHP,I,’[ 1 https://resh.edu.ru/
3HaHui: "[Ipon3BoaHas u €€ MpUMEHEHHE

128 HOBTOP efl ue, 0bobmeHHe, on CTeMaTmaHP,I,ﬂ 1 https://resh.edu.ru/
3HaHui: "[Ipon3BoaHas u €€ MpUMEHEHHE

129 HOBTOP e,P,I ue, 0bodmenne, on CTeMaTmaHP,I,H 1 https://resh.edu.ru/
sHanuii: "[Ipon3BoaHas U e€ mpuMeHeHUe

130 HOBTOPG?HG, 000011eHNE, CI/ICTeMaTI/I?;a','IlI/Iﬂ 1 https://resh.edu.ru/
3HaHuii: "VIHTerpan u ero npuMeHeHue

131 HOBTOPG'I;II/IG, 06061'1;ICHI/IC, CHCTEMAaTH3aIIH 1 hitps://resh.edu.ru/
3HaHuii: "OyHKIHUH

132 HOBTOPe?He, 06061116HI/I€, CHCTEMAaTHU3aLUs 1 https://resh.edu.ru/
3HaHui: "OyHKUIKH

133 HOBTOPG};II/IG, 06061'1;ICHI/IC, CHCTEMAaTH3aIIH 1 hitps://resh.edu.ru/
3HaHui: "OyHKUIKH

134 IIpome:xyTouHas arrecranus. Utorosas 1 1 htps://resh.edu.ru/
KOHTPOJIbHasA padora

135 IIpomexyTounas arrecrauusi. Utoropas 1 1 hitps://resh.edu.ru/
KOHTPOJIbHas padoTa

136 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1 https://resh.edu.ru/
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11
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OneHoYHBIC MaTepHAIbI

10 kaace
CraproBasi THarHOCTHYeCKas padoTa
Bapuant Nel
Yacrs 1
377.375

1.Beruucnure: —
OtBer
2.Haiinute 3nauenue Boipaxenns: c(5¢ + 4) —(c + 2)% npu ¢ =27
OtBer
3.Pemmte HepaBeHCTBO: -9 — 6X> 9X + 9
OtBer
4.BeIIHCcaHO HECKOJIBKO MOCIEIOBATESIILHBIX WICHOB apu(hMETHICCKON ITPOTPeCccu: ...; 12; X; 6;
3; .... Haligure X.
OtBeT

¥ o o 7
5.HaiguTe BOucaHHbIN YroJi, Onuparomuucsd Ha Ayry, KOTopast COCTaBJISICT E OKPY’KHOCTH.

OtBer

6.Ha sk3amene 50 6unetoB, Pycnan He Beryuni 5 u3 Hux. Haiiure BEpOsITHOCTD TOTO, YUTO €My
MOTIa IeTCs BBIYYECHHBII OUJIeT.

OtBer

7.YCcTaHOBUTE COOTBETCTBUE MEXK]Y BEIMYMHAMH U UX BO3MOXKHBIMU 3HAYCHHUSIMH: K KaXKIOMY
AJIEMEHTY MEePBOTO CTOJIONA MOAOEPUTE COOTBETCTBYIOIIHI 3JIEMEHT U3 BTOPOTO CTOJIOIA.

BO3MOXHBIE
BEJIMYNHBI SHAYEHIS

A) CKOpOCTb JBMXKEHUS aBTOMOOMIIS 1) 0,5 m/mMuH

b) ckopocTh BUKEHUS nemexoaa 2) 60 xm/yac

B) ckopocTb IBUKEHUS YIUTKH 3) 330 m/cex

I') ckopocTh 3ByKa B BO3AYILIHON cpefie 4) 4 xm/gac
OtBer

Yacrs 2
8.Pemmre ypaBHenue: x> =x% - 7x + 7
OtBer
2x2 + y? =36

9.Pemmre cuctemy ypaBHEHUI: {8x2 n 4y2 - 36x

OtBet

10.ITocTpoiite rpadux GyHKIHN y = -X> + 6X — 5. OnpesienuTe, NPy KAKHX 3HAYEHHUAX a IPIMAas
y = a uMeeT ¢ rpadukoM QyHKIIMH OHY OOIIYIO TOUKY.

OtBer

BapuanT Ne2
Yacts 1

378.372
1. Bpraucnure: ——
Otser

2.Haiinure 3HaueHne BeipaxkeHns: (5x + 1) — 10x(2x + 1) mpu x = /29




OtBer
3.Pemmre HepaBeHCTBO: -3 -5X >X + 3

OtBer

4.BpImucaHo HECKOJIBKO MOCIIEA0BATEIIbHBIX WICHOB apr(PMETHUECKON Tporpeccud: ... 11; x;
19; 23; .... Haiigure X.

OtBer

o . . 11
5.Haiinure BMcaHHBINA yroJ, ONUPAOLINNCA HAa YTy, KOTOpask COCTABIISIET 3¢ OKDYKHOCTH.

OtBer

6.leBstuknaccauku [lers, Kars, Bans, Jlama u Harama 6pocunn xpebuii, KoMy HAaUMHATH
urpy. Halinute BeposiITHOCTh TOTO, 4YTO HAUMHAThH UTPY AOKHA OYJET IEBOYKA.

OtBer

7.YCcTaHOBUTE COOTBETCTBUE MEXKY BEIMYMHAMH U UX BO3MOXKHBIMU 3HAYCHHUSMH: K KaXKIOMY
AJIEMEHTY MEPBOTO CTOJIONA MOAOEPUTE COOTBETCTBYIOIIHI 3JIEMEHT U3 BTOPOTO CTOJIOIA.

BEJIMYNHBI [MPUBJIMKEHHBIE 3HAUEHW A
A) Ot ropuika /iBa BepIika 1)2,5m
b) Kocas caxxeHb B muieuax 2)9cm
B) Cemb BEpCT He Kpyr 3) 70 cm
I') Bynro apimus nporioTun 4) 7 xm
OtBer
Yacrtb 2
8.Pemmte ypaBHenue: x° + 4x2 = 9x + 36
Otser

9.Pemmte cucTeMy ypaBHEHUIA: {3X2 —2x=y
' (3x—2=y
OtBer
10.IToctpoiite rpadux GyHKIHN y = X2 — 6X + 5. OHpeenuTe, Ipu KaKUX 3HAYEHUSAX a TIpAMas y
= a umeeT ¢ rpadukoM QyHKIUU OJIHY OOIIYIO TOUKY.

OtBer

KonTtpoubnas padora Ne 1 mo reme « MHOKeCTBO 1eiiCTBUTENbHBIX YHcel. MHOro4/1€eHbI.
PanmonanbHble ypaBHeHHs U HepaBeHCTBa. CucTeMbl JIMHEIHBIX YPABHECHH . »

Nel

1.Jlausl MHOkecTBa A={x| x> —7x +10=0,x € Z},B={x|x? - 9x + 14 =0,x € Z }.
Haiitu:

A)C=AUB

B)C=ANB

2. Jlausl MHOkecTBa A={x| 4x?> —5x+1=0,x€ Z},B={x| 6x2 —5x—1=0,x € Z }.
Haiitu:

A)C=AUB

B)C=ANB

3.Jlausl MHOkecTBa A={x|3x? —7x+4=0,x € Z},B={x| 13x> - 15x +2=0,x € Z }.
Haiitu:
A)C=AUB



B)C=ANB

No2

1.Pemire ypaBHEHHS COIEPIKALIEE 3HAK MOIYJIS.

A)lx+1—-|x+3]=|x|—-1

B) |[x? — 13x + 35| = |35 — x?|

2.Pemure ypaBHEHHS COAEPIKAIIEE 3HAK MOIYJIS.

A)l|x+2[—|x—1] =|x|+3

B) |2x? — 6x| = 6x — 18

Ne3

1 .Pemire HEpaBEHCTBO METOIOM HHTEPBAJIOB.
(x—4)2(x—3)

A) e <0

(x?+2x-3)(x?-1)
b) (x-3)

2.Pemnite HEPaBEHCTBO METOJIOM MHTEPBAJIOB.
(x—3)(x-5)?
A) Tt =0
—e) (52—
B) (x—5)(x?-8x+16) <0
N4

(x—2)? -
1.PemTe ypaBHEHHE.
A)2x* +12x3 +11x2 +6x+5=0
B)x3+4x?+x—-6=0
2.PemmiTe ypaBHEHHE.
A x* =33 +x2+3x—2=0
B)x3—3x2+6x—4=0

>0

KonTpoabHas padora Nel
«MHOKeCTBO AeMCTBUTEIAbHBIX Yucea. MHorouienol. PaiiuoHajbHble YypaBHEHUA U
HepaBeHcTBa. CucTeMbl JIMHEHBIX YPABHEHMII»
1 BapuanT
Nel
1. {ausr muokectBa A={x|2x —4 < 0,x E N} ,B={x|3x—9<0,x €N }.
Haiitu:
A)C=AUB
B)C=ANB

No2

1.Pemute ypaBHEHUS coaepsKaliee 3HaK MOJTYJIS.
A) [x2 —1| =4

B) |2x —3|=1

Ne3
1.Pemnte HEpaBEHCTBO METOIOM MHTEPBAJIOB.

(x—4)2(x—3)
A) Tass <0

(x?+2x-3)(x?-1)

(x-3) =0

b)

Ne4
1.Pemmte ypaBHenue. x3 + 4x2 +x—6 =0



o

Kontpoubnas padora Ne 2 «Crenennas ¢pynkuusi. E€ cBoiicTBa n rpaguk»
Bapuant Ne 1.
9

. Haiitu o6nacts onpesenenus Gpyskiuu: a) y =~2x —x° ;6) y = W .
X+

1
[Toctpouts rpaduk ¢pyukuun y =(x +1)2 . Haiitu ee 001acTh ONPEACICHUS 1 MHOXKECTBO

3HAYCHUH.
. Haiitu ¢pynxumro, o0patHyro K JaHHOM, ee 00JacTh ONpeIeNeHns] 1 MHOKECTBO 3HAUCHUI: a) )

=Yx—-3;0)y=3x-5.
. Pemmts ypaBHenume: a) +/5—4x =3,2; 6) V4x® —3x—-1=x+1.
5", PeruTh HepaBeHCTBO: v x° —2x —1 > 2x — 3.

Bapuant Ne 2.

4
. Haiiti o6nacts onpenenenus byHkuun: a) y =+5x —2x° ; 6) y =—

(x-1)°

1
[Toctpouts rpaduk Gpynkuun y =(x —1)%. Haiiti ee o6nacth onpeaeneHus 1 MHOKECTBO
3HAYCHUH.
. Haiitu ¢pynxuuto, oOpaTHyto K JaHHOH, €€ 00JacTh ONpeIeIeHHs] U MHOKECTBO 3HAUEHUN: a) )
=Yx+2;0)y=2x +4.
. Pemmts ypaBHenue: a) +/2x —3=1,6; 6) v3x* +5x+8=2x + 3.

5”. PemuTh HEpaBEHCTBO: Y 2Xx~ + x < 2x + 1.

KonTtpoJubnasi padora Ne 3 mo teme «CBoiicTBa 1 rpapMKk KOPHsA N-0¥ CTENEHH.
HppanuonajbHble ypaBHEHUsS»
Bapmuanr 1
Kakoe u3 npuBei€HHBIX PABEHCTB BEpHOE?
a)V8 =4, 06)VY-1=-1; B) /0,32 = 0,2; r)Vi6 = 2.
HaiinuTe 3HaueHnE BhIpaKEHUS: /64 -0,008.

2) 0,008,  6)0,8; B) 0,004; r) %
4
. Bbruucnuts: R
a) 16; 0) 8; B) 9; r)3.
Pemnre ypaBHenue: Vv8x +9 = 7.
a) 20; 0) 5; B) 10; ') HET KOpHEH.
1 1
Beruncnute: 273 - 252
a) 15; 6) 5V3 B) 8; r)120.
a-b
Cokpatutb 1po0b: ——.
az+bz
1 1 1 1
a)a —b; 0) — B) az + bz, r)—.
az+b2 a-b

3 2
. Boruucnuts: 817125-92- 275,
Pemmre ypaBuenue: V3x — 1 = V4x2 — 6x + 1.
. Pemure HepaBencTso: V3 + 2x = Vx + 1.




Bapuant 2
Kaxkoe u3 nmpuBe¢HHBIX paBEHCTB BepHOE?

)¥81=9;  6) 40,0064 = 0,2; B) VY1 =—1; r)’ % =0,2.
HaiinuTe 3HaueHne BbIpaKeHUS: {/81-0,0016.
a) 0,6; 6) 0,03; B) 0,0006; r) 0,00012.
B . Y500
. Borauemmts: -
a) 25; 6) 5; B) 15; r)5-
Pemure ypaBHeHue: v4x — 3 = 5.
a) 20; 0) 3; B) 7; ') HET KOPHEH.
1 1
. Bbrumcinute: 643 - 32s.
a) 6, 0) 12; B) 8; r) 18.
11
CokpaTuTth 1po0k: a;tzz.
1 1
aa—b;, 60— B) az + bz; r)——.
aZ—bz a-b

-5 5
Boraucauts: 32708 - 8% - 93,
Pemte ypasnenue: Vx + 4 = Vx2 + 5x — 1.
Pemire HepaBeHCTBO: V2X — 8 < v/6x + 13.

KonTtpouabsnas padora Ne 4 no teme «Ilokazarenbnasa gynknus. IlokazareabHblie

YPaBHEHHUD)
Bapmuanr 1
Yacte 1
Pemnre ypaBHeHUs:
1 1+x 1 X
)(x) =5 045 =(2); »5 =25 r) 3542 = 0,3 - 10%+2.

Hcnonb3ys CBOMCTBO BO3pacTaHus WM YObIBaHUS NTOKA3aTENbHON (QYHKIMH, CPABHUTE YHCIIA:

a)132u13%; g (;)3 u (;)8; 8) 0,6~ u (2)8'2; r)5,3°V2 1 533,

. Pemmre ypaBHenue rpaguueckum cnocobom: 4*t1 = 4 — x,

Yactb 2
. Pemnre ypaBHeHuUs:
a)3-7*"14+2.7% —7%2 = 826; 0)2:-4*-9-2¥+4=0.
Ha pucynxke n3zo0paxeHn rpaduk QyHKIMH BHJA 1

f(x) = a*. Haiinute uemy paBHo 3uaueHue f (6).




Pemute ypaBuenue 2 - 9% + 6* — 6+ 4% = 0.

Bapuanr 2
Yacrtp 1
Pemnre ypaBHeHus:
x—1 2x+8 B 1 _
a(:) =3  0) =265 ®7=35  5F=110
Hcnonb3ys CBOHCTBO BO3pAaCTaHUS WM yOBIBaHUS TIOKA3aTEIbHON (DYHKIIUH, CPABHUTE YUCIIA:
4 6
@) u():  927Mn27% »08TE M08 )14 1,47V,
. Pemmre ypaBHenue rpaguueckum cnocobom: 371 = 2 — x.
Yactp 2

Pernte ypaBHEHUS:

a) 82 +2-8%—2-8%"1 =904 6)3-9*—-10-3*+3 =0.
Ha pucynke u300paxeH rpapuk GyHKIHUH BUIA !
f(x) = a*. Haiinute uemy paBHo 3uaueHue f (8).

. Pemute ypaBuenue 3- 25* + 4 - 15% — 15-9%* = 0.

Konrtpoabsnas padora Ne S no teme: «/lorapupmudeckas ¢pynkuus. Jlorapupmudeckune

YPaBHEHUSD»
Bapuant Nel
1.Boruncaure: a) log, %: 06) 1g0,0001; B) 109464 + log 02125
r) log, 54—%Iog1 8+log, 81; ) 72+og;15

3 3 3
2.M306pa3ute cxemarnvyeckn rpadpuk pynkuuu y =10g 36 X.
3.CpaBHuTe YHCIA:
a) 10g030,15u logos0.,2; B)Igv7 n Ig2,4.
4.Pemnte ypaBHenme: a) logs(2x — 1) =2; 0) logs(x + 5) = logs(2x + 1);
B) lg(x® - 9) — Ig(x + 3) = 0.
5. Pemiurte ypaBHeHune
6loggx — 5loggx+1=0.

Marem-10 Jlorapugmunueckas pynkuusa. KP Neq
Bapuant Ne2



1.Beruncaure: a) |0952i5; 6) 1g0,01; B) 109749 — log 0,532;
r) 2log, 10— log, 28+g|ogli@; n) 3718,
5 5 5

2. N306pa3ute cxemarnvecku rpaduk pynkuuun y =1og g3 X.
3.CpaBHuTe yHcja:
a) 10906 0,351 logos0,5; B)IgV5 u lg2,2.
4.Pemnte ypaBHenue: a) loge(4x — 1) =2; 0) log7(2x — 4) = logz(x — 1);
B) lg(x? — 16) — Ig(x + 4) = 0.
5. Pemiure ypaBHeHHe:
2logdx —3loggx+1=0.

KouTposibHasi padora Ne 6 o treme: « TpuronomMerpuieckne BbIpaKeHus: U

TPUTOHOMETPHYECKHE YPABHEHUSD»

Bapuanr 1
. 1 . V3
1. Beiuuciure: a) 2arcsin g - % arctg\/§ ; 6)Ctg (arccosz +arcsin %} ,

2. Pemmre ypaBHeHHe: a)3sin® x +7cosx —3 =0; 0)sin®x —cosxsinx =0.
1 3

. T
3. Haiinure KOpHU ypaBHEHUS s1n[2x - Ej = X MpUHAJICKAIIIE HOJ‘IYI/IHTepBaJ'Iy(O; 7} :

. 3 . (37 3
4. Pemmte ypaBHenue SIN 7T+ZX —3In 7—ZX =0.

Bapuanr 2
1. B - a)3arccty —ﬁ +1arccos£‘ 6)tg arccosﬁ—larcctgi
. Bpraucaure: a) 3 5 5 ) 5 5 \/§ .

2. Pemmte ypaBHeHHE: a) 2cos” x +5sinx —4 =0} 0)sin’x +cosxsinx =0.

4 1
3. Haiinute KOpHU ypaBHEHUS c0s[3x - Ej = 5, MIPUHAIICIKAIITHIEC

[ . 3”‘}
NOJIyMHTEpBaNly | 7, 7 .

J3cos(r — 2,5%)+ cos(% - 2,5x] =0

1. Pemmte ypaBHEHUE

KonTtpoubnas padora Ne 7 mo teme: «IlocjieqoBaTeIbHOCTH U IPOrPecCHN»
Bapuant 1
1. Beramenure 1, 5 m 100-#f 49geHBI HOCIEHOBATEIBHOCTH, €CIH €€ #-M WIEH 3aJacTcCs

2n-1

x, = (-1)" )
" ()3+rx

bopmynoit
2. IlpencraBpTe OECKOHEUHYIO TIEPUOAUYECKYIO JecATHUHyr0 npoosr 1,(18) B Buae
OOBIKHOBEHHOM JIPOOH.




3 HaiiguTe 3HaMeHaTeNb OECKOHEUHO yOBIBAIOIICH reéOMETPUIECKON MIPOTPECCHH, Y KOTOPOit
KaKJIbIM 4jieH B 6 pa3 00JbIlIe CyMMBI BCeX €€ IMOCISAYIOMNX YWICHOB.
Bapuant 2
1. Beramcaure 1, 7 m 200-# 4jaeHBI HOCIEIOBATEIBHOCTH, €CIH €€ #-M WIeH 3a7aeTcs

_ nH
bopmystoit n = (—1)* ™ (2+3m).

2. IlpencraBpTe OECKOHEUHYIO TEPHOIUYECCKYIO JECATHYHYIO ApoOoh 2,(27) B BuUIE
OOBIKHOBEHHOH JIpOOH.

3. Cymma OecKOHEUHOH YOBIBaIOIICH TI€OMETPUYECKOW MPOrpeccuu paBHa 4, a cymMma
KBaJpaToB €€ wieHOB paBHa 48. HaliuTe nepBblil UujieH U 3HaMEHATEeIb IPOTPECCHH.

KounrpoJabnas padora Ne 8 no teme: «IIpousBoanas»

Bapuant 1
Brrancnute nepssiid, msaThiid U 100-ii 4iieHbI MOCIeI0BATENFHOCTH, €CIIU €€ N-I YJieH 3a1aeTcs
2n—-1
3+n
2. IlpencraBpTe OECKOHEUHYIO EPUOAMUECKYIO JECITHUHYIO 1po0h 1,(18)
B BUJIE OOBIKHOBEHHOM JIpO0H.

dopmymnoit x, =(-1)"

3. Haiinute npousBoaHyt0 QyHKIUH: @) y =5x* —2x° + 53 -7
X

X
x*+1
4. Haiigute yrinoBoi ko3¢ (UIMEHT KacaTelbHOH K rpaguKy pyHKIMH

6)y=2x+ %sinx—Bth; B)Y=~/§(5X—3)Jr) y=

. o T
y = —3siN2Xx+5c0s3X — 7 B TOUKE C a0CLIUCCON X_ = E .

9
5. Jlokaxkute, 9yto QpyHKIUA Y = (2X + 3) YIOBIIETBOPSIET COOTHOIICHUIO

3y =(2x+3)°- \/%
Bapuanr 2

Brruucnure nepsbiid, ceapMoit 1 200-i1 uieHbI MOCIEe10BATEIbHOCTH, €CIIU €€ N-i YJeH 3a1aeTcs
o n+l
bopmyroit X, = (—1)"(2+3n).
2. IlpeacraBpTe OECKOHEUHYIO MEPUOTUICCKYIO JECATUUHYIO APOOH 2, (27)
B BUI€ OOBIKHOBEHHOM JIpOOH.

3. Haiigure npousBoaHyto QyHKIuU: a) y = 7x°> +3x* — 73 +4;
X

6) y=—3\/§+%cosx—%ctgx; )Y =VX(-2x+1)} 1) y= sz_l_

4. Haiinute yrioBoil Ko3pPHUIMEHT KacaTelbHON K TpaduKy (HyHKIUU

. o T
y = —7C0s3X +2sin5x —3 B TOYKe ¢ abCIuccoil X = 3

5. Jlokaxute, 9yTo QyHKIMUA Y = (2x+ 3)9 YJIOBJIETBOPSICT COOTHOIICHHUIO
8000y?(4x-7)2 +(y')’ =0.
IIpomeskyTounasi arrecranus UToroBasi KOHTpoJibHasi padora.

Bapuanm 1
Moovyawb «Anzebpay




Yacmo 1

248
Ne2. BeruucinTe 3HaUCHUE BBIPAKCHUS |093 6+ |099 36-2- I0g3 2 4 31004,
Ne3. Haiinure obnacts onpenenenus pynkiuu: y =10g, (X - x2)

Ne4. Pemure ypaBHeHue: 16- V3—x—x?-4/3-x =0.
Ne5. UsBectho, uro cosa = 0,6 u 270° < o < 360°. Haiinure ctg « .
Ne6. Beramcaure: c0s 10° - cos 20° —sin 10° - sin 20°.

8sin5° - cos5’ - cos10°

Nel. Haiinure 3HaueHUE BBIPAKEHUS:

No 7. Halinute 3HaUu€HHUE BBIPAKCHUS:

cos70°
Yacmo 2
2
Ne8. Pemure HepaBeHCTBO: X o2l > —
(x=(x-3)
Ne9. Pemnte ypaBaenne x —3v/x—1+4+1=0.

Nel0
a) Permre ypasnenne: 10g; (x4 2) = logyg (x4).

1
0) Haiigute Bce KOpHM 3TOT0 ypaBHEHUS, IPUHAUIEKAIINE OTPE3KY: [log6 7 logg 35] .
2
Nell. Pemmre HepaBenctBo: 2% < 64-2%.

x+2
> 2.
2

Nel2. Peunre Hepasencto:  10g, (x2 —4) —3log,
x JE—



Mooyis «[ eomempusny
Yacmo 1

Nel. B npaBwmibHoi# TpeyronpHoi npuszme ABCA1B1C1, Bce pé6pa koTopoii paBHEHI 4,
HaiiuTe yron mexay npsmeiMu AA; u BCi.
OTBeT gaiTe B rpajaycax.

E

1

A

Ne2. Beibepute BepHbI€ YTBEPKIACHMUS:

1) B npocTpaHcTBe 9epe: TOUKY, HE NEXAMMYI0 Ha JaHHOH MpAMoOil, MOMKHO
MPOBECTH MIOCKOCTE, HE NEPECEKANII VIO JaHHVI0 MPAMYH, H IPHTOM TOIBKO
OIHY.

2) HaknoHHad, MpoBeléHHAA K IUIOCKOCTH, 00pa3yeT OJHH H TOT XE YIOI €O
BCEMH IIPAMEIMH, JICKAITHME B 3TOH IIOCKOCTH.

3) Yepes moOEIe ABe MEPECceKAONIHECH IPAMEIE MOKHO MIPOBECTH MIOCKOCTS.

4) Yepe: ToUKY B MPOCTPAHCTBE, HE NeKANVIO HA JAaHHOH OpAMOH, MORHO
MPOBECTH JBe MpAMEIE, HE NEPECEKAITHE JaHH VIO IPAMYED.

B oTBeTe yKamHTe HOMepa BEpHEIX VTIBepEIEHHH 0ez OpoOeloB, 3amATEIX H

IpPYTHX JONOTHHTEIEHEX CHMEOIOE.

Ne3. B npsimoii npu3mMe OCHOBaHUEM SBJIIETCS IApAJUIETIOTPAMM CO CTOPOHAMHU 4 M U 5 M
u yriiom mexay Humu 30°. Haliti miomaay OOKOBOM 1 OJTHOM MOBEPXHOCTEN PU3MBI,
eciu €€ BbICOTa paBHA 7 M.

Ne4. B npaBuiibHO# ueTblpéxyronbHoi nupamuae PABCD cropona ocHoBanus AB = 10 cm,
Beicota PH = 5V2 cm.

Haiitu yron nakinona 60koBoro pedpa mupamuibl K IIIOCKOCTH €€ OCHOBAHMS; IIJIOIIA/Ih
CEYEHMSI, IPOXOIAIIETO YePe3 BHICOTY U OOKOBOE pedpo.

Yacmo 2

Ne 5. OcHoBanmem mipsimoit TpeyronbHoi mpu3mbl ABCA1B1Cy siBiisieTcst mpsiMOyToabHBIH
tpeyroasHuK ABC ¢ npsimbiM yritom C. I'pans ACC1A1 sBnsieTCS KBaIpaTOM.
a). Jloxaxure, uro mpsimeie CA1 1 AB1 mepneHaAuKyIspHEIL.
0). Haiinure paccrosiuue mexny npsimbimu CA1 1 AB1, ecniu AC=4, BC=7.
Bapuanm 2
Mooyne «Anzebpay.
Yacmo 1




J27-3/18

Nel. Haiinure 3HaueHUE BBIDAKEHUSA: ——F——.

§12

No2. BbluncnuTe 3Ha4€HUE BBIPAKCHUS: |0g5 75— |095 3+ 2|092 3

Ne3. Haiinure oGnacts onpenenenus Gpynkunu: y = ./log,(4x)—-2.

Ne4. Pemiute ypaBHeHue: Xx- Jx—1=x?/x-1

No5. U3BectHO, uto cosa = —2/7 n 180° < o < 270°. Haiiaure tg o .

Ne6. Beruucnure: cos 75° - cos 30° + sin 75° - sin 30°.

sin55° -sin9° — cos55° - sin81°
cos® 32° —sin®32°

No7. Halinute 3Hau€HHE BBIPAKCHUSA:

Yacmo 2

2
X®—4x+4
Ne8. Pemure HepaBeHCTBO: ————F—— > —1

(x=2)-(x—4)
Ne9. Pemre ypaBHEHHE: \/x3 —4x2 —10x+29 =3 —x.
Nel0.
a) Pemnte ypasuenne: 4% — 2513 1 15 =),
6) OnpenenuTe, Kakue U3 ero KopHeii npuxaiexar orpesky: [2;V 10].

Nell. Pemmre HEpaBeHCTBO: x210g25x > 10g25x3 + xlogsx.

Ne 12 Pemmure HepaBeHCTBO: -l 7.0 145 <.
Mooyae «[ eomempusy
Yacmo 1

Nel. B nmpaBunsHo# TpeyronbpHO# npuzme ABCA1B1C1, Bce pé€dpa koTopoii paBHEI 6,
HaiinuTe yron mexay npsmeiMu AA1 u BCi.
OtBer naiiTe B rpaaycax.

E

1

Ne2. Bribepute BepHbIE YTBEPKICHUS:



1) Yepez nwobEle IBE NpAMEIE B IPOCTPAHCTEE MOXHO MPOBECTH IIIOCKOCTE.
2) HaknoHHAA K MIOCKOCTH QMHHHee CBOEH NPOSKITHH HA 3TV IUIOCKOCTE.
3) Eciu npaMas mapanielbHa INIOCKOCTH, TO OHA NIapauleldbHa BCeM IIPSMEIM,

JIEEAIMHM B ITOH IIOCKOCTH.

4) CymecTByeT IIOCKOCTh, NapalelbHas OBYM JAHHEIM CKpPelHBaIIHMCH

IPAMEIM.

B oTeeTe YEAMHTE HOMEpA BEPHEIX YVIBEPEIEHHH 022 NpoDenoB, AMATEIY H

APYTHE JOMOITHHTCIBHER CHMEOIIOE.

Ne3. B npsiMoyroiibHOM TNapajuiesienuIieie JJMHa JuaroHaiu 421 CM, JUTMHBI €r0 U3MEPECHUI
oTHOcsTCs Kak 1 : 2 : 4. HaliTu muioias moJIHOM NOBEPXHOCTH NapalijiesieUe/1a.

Ne4. B nmpaBuiIbHOM 4eTHIPEXYTOIbHON NUPAMHUJIE CTOPOHA OCHOBAHUS paBHA 4 M, a BBICOTA
paBHa 2 M. HaiiTi yros HakinoHa 60KOBO# I'paHH K IJIOCKOCTH OCHOBAHUS; TUIOIIAb ITOJTHON

MMOBCPXHOCTHU NMUPaAMUBI.

Yacmo 2

Ne5. B npasuibHoii TpeyronsHoi npusme ABCA1B1C1 cropona ocHoBanus AB = 8v/3,

a 6okoBoe pedpo AA1 = 5.

a). Haiimure mumny orpeska AiK, rne K — cepenmnna pebpa BC.
0). Haitnute Tanrenc yria mexay miockoctsimu BCA1 u BB1Cy

11 kaace
BxoaHasi KOHTpoJIbHAsA padoTa

Bapuanr 1

Bapuanr 2

1. Ha uucnoBoii okpyxHOCTH
OTMETUTH TOUYKY, COOTBETCTBYIOLIYIO 3alaHHOMY
YHCIy:

Vs 5r 3z
— . 6 - , —_
a) X ) 3 B) 2
2. Brigenure Ha YnCI0BON

OKPY’KHOCTH AYTY, TOUKH KOTOPOH
YAOBIIETBOPSIOT 3aJAHHOMY HEPABEHCTBY:

%+27nc£go<7z-+2m<

3. Brruncnure:
Zsinz-cosz—ltgz
3 6 273

4, YHpocTuTe BBIpAKEHUS:
a) (L—sint)-(1+sint);
6) cos’t+1—sin’t

(sint +cost)®

1+ 2sintcost

1. Ha gucnoBoii okpyx’HOCTH
OTMETHUTH TOUKY, COOTBETCTBYIOIIYIO
3aJaHHOMY YHUCIY:

3z 5r 5z
. 6 _’ —_
O
2. Brinenure Ha ynciI0oBON

OKPY’KHOCTH AYTY, TOUKH KOTOPOH
YAOBIIETBOPSIOT 3aJaHHOMY HEPAaBEHCTBY:

2m<—<go£5?ﬂ+2mc

3. Brruucnure:

25in7r+3cos£-tg£
3 76

4, YTIIpOCTUTE BBIPAKEHUS:

a) (L—cost)-(1+cost);

6) sint—1+2cos’t;
1-2sintcost

? (cost —sint)? "’




\/Ecow - ZCO{Z - aj
25in(7g+aj—\/§sina

5. Berauciure:

arccos[— %J —arcsin(-1) .

. 1
6. Pemmre HepaBenctso: Sint > 5

7. Pemnre ypaBHeHUs:
a)3sin® x—5sinx-2=0
b)sin? x + 2sinxcosx —3cos? x =0

8. Haiiti npousBoanyto GyHKIUU
a) y=7x+4;

6) y=4x>-3x*-15x-T71;
B) y:—8\/;—g+cosx;
X
r) y=(7-24x)"°
Vi
=1g| 5x——|.
n Yy 9( 4j

9. CocraBbTe ypaBHEHUE
. 2x -1
KacaTeJbHOM K rpaduKy QyHKIMHN Y = 37 B
— <X
. 1
TOYKe ¢ abcmuccoit X, = E .
10.  Haiitu TOYKH dKCTpeMyMma

3aJaHHON (PYHKITUH
y=x*—4x® —8x* +13.
11.  Haiitu HaubonblIee u

HaMMCHBIIICC 3HAUYCHU A q)yHKL[I/II/I Ha 3aJaHHOM
OTpe3Ke

y=x°—9x* +24x -1, [- 23]

sint sint
1+cost 1—cost’

T
cosa —2 cos(3 - aj

1) . :
Zsin[a —6j—\/§sina

r)

5. Brraucnure:
3 . 1
arccoy —— |+arcsin(—=)
2 2

6. Pemnre HepaBeHCTBO:
cost < ? .

7. Pemnre ypaBHeHUs:
a)2c0s’ Xx—Cc0sx—3=0
b)sin® x —4sinxcosx +3cos” x = 0

8. Haiitu npoussoanyro
byHKIUMA
a) y=-6x+1;

6) y=5x"—3x>+11x+65;
B) y=—9\/;—§—sinx;

X
r y=(4-17x)";

T
=Ctg| ——4x|.
n Yy 9(6 j

9. CocraBbTe ypaBHEHUE
KacaTeJIbHOU K TpaguKy QyHKIHUN

y =+v5-20 B TouKe c abcuuccoit X, =2

10.  Haiitu TOYKH SKCTpeMyMa
3aJJaHHOM (PyHKUIHU

y =x%—7x* -5x+11.
11. Haittu Hanbonpinee u

HauMeHbIlIee 3HaYeHUs! PYHKIIMH Ha
3aJJaHHOM OTpE3Ke

y =X +3x* —45x -2, [-6,-1]




KonTpoabHnasi padora Ne 1 mo teme: "Uccaenopanne GyHKIuii ¢ moMoumbIo
Npou3BoAHOM"

Bapuant Ne 1

1. HaiiTu NpoMeXyTKH BO3pAcTaHus M yObBaHus GyHKIMH f(X) = x° — 3x?

2. Haiitu Touku sxcTpemyma pynkuuu f(x) = x3— 9x? + 15x

3. Yemy paBHO HanOOJIbIIIEE U HAMMEHbIIEE 3HAUCHUE QYHKIHUHN Y = — X° + 4X + 2 Ha

npomexytke [0:4]

4. HamummTe ypaBHeHHe KacaTenbHOH K Tpaduky ¢pynkimu f(x) = x°~ 1 B Touke ¢

abcrmecont xo = -1

5. Haifaure Touky meperu6a k rpaguky GyHKImH a)y = x° - 3x? +1; 6) y=2c052X
6. MccnenoBars ¢ MOMOIIBIO MPOU3BOAHON (DYHKIIMIO U TIOCTPOMTE Tpaduk
2

a) f(x)=2-3x*-x* ;  6) f(x) =
Bapuant Ne 2
1. HaifTu mpoMexXyTKH BO3pacTaHus U yObBanus GyHKIun f(x) = x5 — 3x%?
2. Haiitu Touku sxctpemyma dpynkmun f(x) = x>~ 6x% + 9x
3. Uemy paBHO HanboJblIee ¥ HAUMEHbIIee 3HaUeHne GyHKIMH y=2x> - 8x + 11 Ha

npomexytke [0:;4]

4. Hamvmmure ypaBHeHHe KacaTelbHoH k Tpaduky ynxmuuf(x) = x° - 2x + 1 B Touke ¢

a0cIuccon xo = 2

5. Haiimute Touky neperu6a x rpaduxy Gynkimu a) y = - 3x° +4,5x% + 1; ; 6) y=3sin2x
6. HccnenoBarh ¢ HOMONIbIO IPOU3BOAHON (QYHKIUIO U OCTPOITE rpadux

a) f(x) =2x% -3 x2 - 4 i) =21

X

KonTtpoabnas padora Ne 2 no teme: "IlepBooOpasHas u uaTerpau’

| BapuanT Il BapuanT
1 HaiiTu nepBooOpa3Hyo B 001eM Buje
a) f(x)=9x" +8x" +15 a) f(x)=10x" +6x" +5x
. A l L 6 l
0) f(x)= F— 0) f(x) t =
24/3x+2 sin” 4x 544x+2 €08 dx
X ; :
B) f(x)=35sin \ +COS2x B) f(x)=3cos—+sin3x
) J
2. HaiiTu nepBoo0pa3Hyio, rpadpuk KOTOPOM MPOXOAUT Yepe3 T.A
a) f(x)=3x"-2x+4;A(-1;1) a) f(x)=4x-6x*>+1;A(0;2)
= I e l o 2
0) f(x)=4x+ s A(-1:4) 0) f(x) -—10x" +3 ; A(1:5)
X 5
e ! T ; = T
B) f(x)=smn2x ; A(—;-2) B) f(x)=+2cosx; A( - :2)

3. BbruncauTh MHTErpas




2 4 4

a) J"(B,\“‘ 4x ~)dlx a) J (— 2%~ 3x* Ydx
| '\-- 1 X
0) j‘ (4+/x —3x° )dx 0) j (4x —3+/x)dx
‘ : 7T~ = 2dx
B) j,_;sm( 2x ——)dx B) J —
4 0 e
4 sin“ (2x + —)
4, HajiTi muomaab KpUBOJIHHEHHON Tpaneuuu
0 3 r
y=2x p=lx=lx=] y=x" y=0x=1,x=2

5. Haiitu muomaab GUrypel, OrpaHu4YeHHoO rpagpukaMu pyHKIHU
y=—x—4x u y=4+x y=4x-x" U y=4-x

KonrpoabHnas padora Ne 3 mo teme: "I'padpukn TpuroHomerpudecknx QyHKuui.
Tpuronomerpunyeckne HepapeHcTBa'"

Bapuanr 1

. 2 1 3
1. Beraucaurs arcsin 7; arccos E ; arctgl; arcctg ?;

arcsin (- %); arctg (- 1). arccos (- % ).

2. Pemuth ypaBHEHUS

. 3 .
1) smxz%, 6) 2cos? x -7sinx -5=0
3
2) cosxz-%, 7) 2C0S X - oS 2X - cos? x=0

3) tg(x- %)zl, 8) tg 5x +3 ctg 5x + 4 =0
X
4) 3+3cos(— +—)=0,
) (6 18)
5) Zcoszﬁ-cosﬁ-lzo,
2 2

3. Pemuts HepaBeHcTBO  Sin 4X < >

Bapmuanr 2

. 3 2
1. Berumcnute arcsin 7; arccos % , arctg J3; arcctg 1;

arcsin (- %); arccos (- ?), arcctg(-? ).

2. Pemiuth ypaBHEHHUS



. 3 .
1) smx:-g, 6) 6sin2x +5cosx -7=0,
3
2) cosx:-g, 7) cos2x+3sinx=2,
T X X
3) tg(x+ —)=1, 8) 2tg — -2ctg — =3,
) g ( 3) ) 219 -2clg 7

X T
4 2sin(z-—=)-2=0,
) 2sin(3- %)
5) sin?3x-3sin3x+2=0,

J3

X
3. Pemuth HepaBeHCTBO — SIN 5 > - >

KonTpoasnasi padora Ne 4 no teme: ""UppaunonajibHblie, MOKa3aTeJbHbIE U
Jorapudmuyeckue HepaBeHcTBa'"
1 ypoBeHnn
Bapuant 1
Pemute ypaBuenus (1 -10)

1) Vx—1=3; 2) V6-5x=x; 3)5?=25; 4) 2“8:%; 5) 4%+ =1;

6) 3243 =90; 7) logs(2x—1) =2; 8) logs(x-2) +logs(x +4) = 3;
9)lg (x2-9) —lg(x—3)=0; 10)log,(4x—7)=2log,(x — 1)
Pemute HepaBencta (11 — 16)

x243x
11) v3x—2 >5; 12) Vvx+8 <x+2; 13) 6% > 36; 14) (%J <16;

15) logs(x +4) >2;  16) In(2x — 3) < In(3x — 5)

Bapmuanr 2
Pemute ypaBuenus (1 -10)

1)  V2ZX¥355, 2)VTx—30=x; 3)7"'=49; 4)37 = 8il; 5) 37 —1

6) 2 +2"=6; T7)logs(2x+3)=3; 8) logy(x+1)+log,(x—3)=5;
9)In(x2-4)-In(x-2)=0; 10)2logs(x —4) =logs(3x - 2).
Pemnre nHepaBenctBa (11 — 16)

2x2-3x
11)vx—3 <2; 12) Vvx—3 =x-5; 13) 5% > 25; 14) (%J >5:
15) logi(x —5) > 1.; 16) lg(4x —5) <Ig(5x — 8).
3

KonrtpoabsHas padora Ne 5 mo teme: "KomniekcHbie ynciaa'

1 BapuaHT 2 BapuaHT
1. Breraucinurs: 1. Breraucnurs:
a) 4(3.-i) — (4-3i1)(3-41) a) (3 -.i)(7+.3i) +3i (3 -4i)
6) 2L + 4 62 2L
44310 1+41 4—i




2. Pemmnte ypaBHEHMS: 2. Pemte ypaBHEHUS:
a)2-4i z =1+i r) z?- 3z+6 a)2z-5i =3+i r) z245iz-6=0
=0 6)(5-i)z=3-2i n) -3z%>-2iz+5=
6)z(1-3i)=2 n) -2z2+iz |0
-12=0 B) z2+3z+4 =0 e) 2z2+7iz+9=
B) 72+2z+3=0 e) 2z2+3iz |0
+5=0
3. 3anumuTe KOMIUIEKCHOE YHCIIO
3. 3anummuTe KOMIUIEKCHOE YHUCIO | B ayireOpandeckoit popme
B anire0pandeckoi popme 2 350 | 35w
2 177 17n §(COST+lSlnT
3(cos c + isin ¢ )
4. 3anummre KOMIUIGKCHOE YHCIIO
4. 3anuiuTe KOMIUIEKCHOE YUCIIO | B TPUTOHOMETPUYECKOH (hopme
B TPUTOHOMETPUYECKOM opme —5+/3 - 15i
—V/3+3i

KonTpoabHasi padora Ne 6 mo teme «Teopusi mesbIx uncen
Bapuant 1

B,. SBnsercs nm pemenuem ypaBHeHust SX +2Yy-12=0 nmapa gucen (12;5).

B,. JIns nannoro ypaBHenust 6X+2y-1=0 HaiinuTe 3Ha4eHHE Y, COOTBETCTBYIOIIEE
3aIaHHOMY 3Ha4YCHHIO X, ecu X= - 0,1.

B;. [Ipu kakux 3HaueHusx koddduimentos a,b,c mpsmas ax+by+c=0 napannensHa
ocu Oy?

B,. Haiigure 3HaueHue K, ecim u3BeCTHO, 4TO rpaduk TUHEHHOH QyHKInu y=KX+4
npoxoaut uepe3 Touky C (3;5).

Bs. Onpenenute 3naku ko3 duipieHToB K 1 M, eciu u3BeCTHO 4TO rpaduK JINHSHHON
GyHkmm y=K X+m npoxoauT yepe3 MepBblii, TPESTUIH U YETBEPThI KOOPIHMHATHBIC YIIIbI
mwiockoctu XOy.

Bg. HaiiTn MHOK€CTBO TOYEK KOOPAMHATHOM MJIOCKOCTH, YAOBIETBOPSIOIINX
ypaBHeHHO:  X-y+2=0.

B,. HailTu MHOK€CTBO TOUYEK KOOPAMHATHOM IIOCKOCTH, YIOBIETBOPSFOIINX
ypaBHenuio: (x +4)2+(y—1)2=9.

Bg. Haligute MHOXECTBO TOYEK KOOPAMHATHOM IJIOCKOCTH, YIOBIETBOPSIOIINX
HEPABEHCTBY:

2x+y—1<0.

Bo. Halinute MHOXECTBO TOUEK KOOPAMHATHOM INIOCKOCTH, YOBJIETBOPSIOIINX
HEPABEHCTBY:

x2+(y — 2)? > 4.

C;. M300pa3uTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBO TOUYEK, KOOPAMHATHI KOTOPBIX
YZIOBJIETBOPSIIOT CUCTEME HEPABEHCTB:

2X-y+42>0
5y-2x-4>0
y+2x-8<0

C,. Haifti mmomans Gurypsl, 3aJaHHON HAa KOOPUHATHOM TUIOCKOCTH CUCTEMOM
HEPaBEHCTB:



x*+y?<4
X+y+2)(y—-x+2)=0
y—-x*=a
C3. Hainure Bce 3HaueHMs @, IpU KOTOPBIX CUCTEMA YpaBHEHUN X ) UMeeT
X“+y =4
TPH PEILICHUS.
Bapuanr 2

B;. SIBnsercs nu pemienreM ypaBHeHust 7X -5Yy-3 =0 mapa uucen (2;8).

B,. Jlns nannoro ypaBHeHust 3X+5y-10 =0 HaiiguTe 3HaYCHHUE Y, COOTBETCTBYIOIIEE
3aJIaHHOMY 3Ha4YeHuto X, ecnu X= 0,5.

B;. IIpu kakux 3HaYeHUsIX ko3 duuueHToB a,b,c npsmas ax+by+c=0 napamiensHa
ocu Ox?

B,. Haiinure 3nauenue K, eciiu nu3BectHO, 4to rpaduk auHeiHON QyHkimun y=kX+4
npoxoaut uepe3 Touky C (-6;-8).

Bs. Onpenenute 3naku ko3 duiieHToB K 1 M, eciu U3BECTHO 4TO rpaduK JIMHEHHON
GyHkmH Y=KX+m npoxo Ut yepe3 NepBblii, BTOPOW U TPETHUH KOOPAMHATHBIC YIIIbI
mockoctu XOy.

Be. HaliTn MHOK€CTBO TOYEK KOOPAMHATHOM IJIOCKOCTH, YAOBIETBOPSIOIINX
ypaBHeHHIO: X+Y-3=0.

B,. HaliTu MHOXECTBO TOUEK KOOPAUHATHOM INIOCKOCTH, yIOBJIETBOPSIOIINX
ypasHenuto: (x —3)2+ (y+2)>=16.

Bg. Halinute MHOXECTBO TOUEK KOOPAMHATHOM INIOCKOCTH, YIOBIETBOPSIOIINX
HEPABEHCTBY:

x—2y+3=0.

Bg. HaiiauTe MHOK€ECTBO TOYEK KOOPAMHATHOM INIOCKOCTH, YIOBIETBOPSIOIINX
HEPaBEHCTBY:

(x +3)%+y2 < 1.

C;. M300pa3uTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBO TOUYEK, KOOPAMHATHI KOTOPBIX
YZIOBJIETBOPSIIOT CUCTEME HEPABEHCTB:

2y +3x>0
3y—-x-11<0
4x—-y-11<0

C,. Haiitu nnomanps Gurypsl, 3a1aHHOM Ha KOOPJMHATHON TIOCKOCTH CUCTEMOM
HEPaBEHCTB:

(x+1D*+y* <4
(y+x=-D(y-x+1)<0

2
. _|ly+x°=a
C3. HaI/IIlI/IT € BCC 3HAYCHUA a, IIpHU KOTOPLIX CUCTEMA YPABHCHHUU 2 9
X“+y° =9

AMeEET TPHU PEIICHUS.
KonTpoabsHas padora Ne 7 nmo teme

«CHcTeMbl pallHOHAJIBHBIX, HPPALNOHAJBHBIX MOKA3aTEJIbHBIX U
JorapupmMuyecKkux ypapHenui'



49 7

2 1
2. Pemure ypaBHenue: 3x °+2x 5—-1=0.

3. PemuTte ypaBHenue: a) V—Xx>—10x=2; 6) 71/;))((+;3 =-1.

(1)3 . 2_0'5
\8)
- .
m 126
4

1. Pemute ypaBHeHue: a) (1} = 1; 6) 4+7.-21=45.

4. Brruucaure: log,

5. PemuTe cucremMy ypaBHEHUU:
a) {21{2 + xy = 40,

3x-y=10;

Sx=y

(l) =25,
6) {\°

22x-}' — L.

32

6.Pemnte HEpaBEeHCTBO:! 7 <1-x2

Bapuant 2

1. Pemute ypaBHEeHHE: a) (%) = 1; 6) 3-5%1-2.5° =5,
21
2. Pemute ypaBHeHue: 2X ' +Xx 7 —1=0.

3. Pemure ypaBHeHue: a) V3x°—2x =1

1
2

1 .05
\27)
1 _012.35

81
5.Pemure cucreMy ypaBHEHUN:

2 o
- {3x +xy =35,

4 Beruucnure: log,

2x—y=30;
2x-y
(l) 27,
6) {\3
53x-y e
25

]
6.PemuTe HEPaBEHCTBO: [5) <1+ X2

KonTposbHas padora Ne 8 mo teme: "3agaum ¢ napamerpamu"



Bapwuant 1
1.Pewute ypaBHeHuUE:

a) log,(x+3)=2-log,(2x+1);
6) 4 +2*%* -12=0.
2. Pemute HepaBeHcTBO |0g, X <11—X.

3. IIpu Kakux 3HAYEHUSAX NTapaMeTpa a
1
ypaBHEHUE 3 x® —X—1=a umeer Tpu KOpHs?

4. [Tpu KakuX 3HAYCHHSX IMapaMerpa a
ypaBHEHHE

4 -2 +4q—a® =0 uMeeT OJMH KOPEHB?

5. Pemnre HepaBEeHCTBO JUIsl pa3IMYHbIX

3HaueHwi mapamerpad vx° —7x+10(x—a) > 0.

Bapuant 2

1
1. Pemmmre ypaBHeHue: a) V2. 2% = 5 ,

6) log,” x —2log,(3x)-1=0.

1 x2+2x 1 16-x
2. Pemute HEpaBeHCTBO| = N
5 25

3. [Tpu kakWX 3HAYCHUSAX MTapaMeTpa
S 3
a ypaBHEHUE 3 X® —5X—2 =a umeer aBa KOpHs?

4. Tlpu KaKuX 3HAYE€HMAX IapaMerpa a
ypaBHEHHE

9* -3 + 30 —a® =0 umeer oauH
KOpEHb?

5. Pemunte HEPABEHCTBO IS PA3IMYHBIX

3HaveHni mapamerpad x° —7x+10(x—a) > 0.

IIpome:xyTounas arrectanusa UTtorosasi KOHTpoJibHasA paboTa

1 BapuanT

Nel. Ha cuery Onunoro mo6unsHOTO Tenedona Ob10 93 pyOsas, a mocie pa3roBopa ¢
Mumeit ocranocs 28 py6useit. CKoIbKO MUHYT JUTMJICS pa3roBop ¢ Mullei, ecinyu ojjHa MUHYTa

pasroBopa ctout 2 pyoss 50 komeek?

Ne2. OchnoBanus Tpaneuuu paBHbl 10 u 22, GokoBas cTOpoHa, paBHas 14, oOpa3syeT ¢
OJTHAM U3 OCHOBaHMi Tparenuu yroua 150°. Haitaute momans Tpanenuu.

Ne3. ®abpuka BeimyckaeT cyMku. B cpennem u3 150 cyMoK, HOCTYNUBIIMX B MPOJIAXKY, 3
CYMKH MMEIOT CKPBITHIN nedext. Haiiiure BeposTHOCTh TOTO, UTO CIy4ailHO BhIOpaHHasl CyMKa

okaxkeTcs 6e3 nedekra.

Ned. Pemuth ypaBuenue: log,(8 — x) = 2-log,(4 + x). Ecniu ypaBHeHue umeer 6onee
OJTHOTO KOpHSI, B OTBET 3alUIINTE HAUMEHBIINH U3 KOpHEH.

No5. Tpeyronbauk ABC Brnimcan B OKpykHOCTh ¢ 1eHTpoM . O Yron BAC pasen 32°.
Haiinure yron BOC . OtBer naiite B rpamycax.

Ne6. HaiiTn 3HaueHME BBIPAKEHHUS:

Ha pucy

y=f(x),

rpaduK r
G Ha

i dyHKUMM

(-5; 5). Haio Konu-

4ecmeo moveK akecmpemyma pyHkyuu f(x) Ha ompeske [-4;3]

S &

5
Ne6. % V189.  Ne§.

T2 MyShared

Ne7. Haiitu 3HaueHue BeIpakeHus: 28cos 2a, ecnu cos a = -0,7.
N99. yCTaHOBI/ITe COOTBCTCTBUC MG)K,Z[y BCIIMYMHAMM U UX BO3MOXHBIMHU 3HAYCHUSIMU.

BeanunHbl

3HaYeHHus

‘ [Tnomaab MOBEPXHOCTH TYMOOUYKH ‘

0,08 MM




Macca o1HOM AT0/1bI KITyOHHKH 1251

TonmmHa 1e3BUsE OPUTBBI 0,2 kB. M

O0BeM OYTBUIKH COEBOTO Coyca 0,2 n

OTBer 3anuIuTe B BUJE MOCIEA0BATEILHOCTH LGP 0€3 MPOOEIIOB U 3aATHIX.

YACTbD 2

Nel0. Hatimure Touky Makcumyma GyHKIHH Y = X +18X? +81X +23.

Nell. Imomaas GOKOBOM MOBEPXHOCTH TPEYTOJIBHON MpU3MBI paBHa 24. Uepes cpeaHIoo
JIMHUAIO OCHOBAHWS MPHU3MBI MPOBEJCHA TUIOCKOCTh, MapauiesibHas 00koBoMy pedpy. Haiigure
IUIOIIAAb OOKOBOM MOBEPXHOCTH OTCEUEHHON TPEYrOIbHON MPU3MBI.

Nel2. A) Pemnte ypasHenue: 2cos *x + 3sin ?x — 2 = 0.

b) Haiinute Bce KOpHH 3TOTO YpaBHEHUS, IPHHAUICKALIIE TPOMEXKYTKY [-77/2; -51/2].

Bapuant Ne2

Nel. Yacs! crosT 1200 py6uieit. [lociie cHUKeHMS LIEHBl OHU cTayld CTOuTh 972 pyOis. Ha
CKOJIBKO IPOLIEHTOB OblIa CHM)KEHA 1IeHa HA Yachl?

No2. OcHoBanusi Tpaneuuu paBHbl 12 u 20, GokoBas cTOpoHa, paBHas 8, oOpasyer c
OJJHUM M3 OCHOBaHu# Tpanenuu yrou 30°. HaliquTe niuomaab TpanenuH.

Ne3. B ¢upme Ttakcu 15 mammH: 3 4YepHBIX, 6 XKeATbIX M 6 3eneHbix. Haiigute
BEPOSITHOCTH TOT'0, YTO Ha BBI30B 3aKa3UMKa BBIEJIET J)KEITOE TAKCH.

Ne4. Pemuts ypaBaenue: log,(x + 18) = 2-log,(2 — x). Ecu ypaBHeHue numeeT 6oiee
OJIHOTO KOPH$, B OTBET 3alIULINTE HAaUOOJBIINNA U3 KOPHEH.

Ne5 Yerbipexyronsauk ABCD Bnmcan B okpyxHocTh. Yron ABC pasen 122°, yron
ABD pagen 36°. Haiingure yron CAD. OtBer paiite B rpagycax.

Ne6. HaliTn 3HaueHHE BBIpAXKECHUS:

Ha pucynke m3odpazkeH rpadgpuik npousBoaHoil Gy K

y=1(x), onpexeneHnoii Ha narepsase (- 113 3). Haiirn
KOTIECTBO TOIEK, B KOTOPBLIX Kacare ibHas K rpaduky
PpynRunmm mapaieaLHa npaMoii y=3x-8
P g
B e I
Lyi=lFFeo] L
\\ I[ \\ \ /
\ AV R
—11 x
0 3
\L£ N1/
7

Ne6.(V96 -V24)-1/6)  NeS.
Ne7. Haiitu 3HaueHue BeIpakeHus: -25cos 2a, ecnu cos a = -0,8.
Ne9. YcTaHOBHTE COOTBETCTBUE MEKY BETMUYMHAMU U MX BO3MOKHBIMH 3HAUYCHUSIMU.

Beauuunbl 3HaueHun
CKOpOCTh yepenaxu 11
Macca 1ok aeBoM Kariu 20 mr
JlnameTp MOHETHI 2 M/MUH
O0BeM MmakeTa MOJIOKa 2 MM

OTBeT 3anuIKTe B BUAC MOCIEA0BATEIBHOCTH ITU(pp 63 MpoOeIOoB U 3amsAThIX.

YACTbD 2
Ne10. Haitnurte Hanbosnbliee 3HaueHne pyHkiuu Y = 3X° - 5x° +16 Ha otpeske [-4; 0].
Nell. B mpaBunbsHO# yeThipexyroabHoi mupamusie SABCD touka O— 1eHTp OCHOBaHUS,
S —Bepummna, SO = 9, SC = 15. Haiigure anuny orpeska BD.
Nel2. A) Pemnte ypasHenue: 4sin® x + 7cos x — 4 = 0.




b) Haiinute Bce KOpHU 3TOTO ypaBHEHUsI, MPUHAJICKAIINE POMEXYTKY [-5T; -4m].



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. YMK «AnrebOpa u Havyasia MaTeMaTH4eCcKoro ananusa, 10 kmaccey, C.A.
Huxkonsckuii, M.K. ITotanos u np, Mocksa, [Ipocsenienune
2. YMK «AnrebOpa u Havyajia MaTeMaTHYECKOro aHanuza, 11 kmacey, C.A.

Huxkonsckuii, M.K. ITotanos u np, Mocksa, [Ipocserienne

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. YMK «AnrebOpa u Havyajia MaTeMaTH4eCcKoro anainusa, 10 kmacey, C.A.
Huxkonbsckuii, M.K. ITotanos u 1p, Mocksa, [Ipocsemienue

2. YMK «AnrebOpa u Havyajia MaTeMaTHYECKOro aHanu3a, 11 kmacey, C.A.
Huxkonbsckuii, M.K. ITotanos u np, Mocksa, [Ipocsenienne

3. Meroandeckue pekomeHaanuu Kk YMK «Anredpa u Hayasia MaTeMaTHYECKOTO
ananm3a, 10 kimace», C.A. Hukonwsckuii, M.K. Tloranos u np, Mocksa, [Ipocsemienue

4. Meroandeckue pekomeHaanuu Kk YMK «Anredpa u Hayasia MaTeMaTHYECKOTO

ananm3a, 11 kimace», C.A. Hukonwsckuii, M.K. Tloranos u ap, Mocksa, [Ipocsemienue
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