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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnblii Kypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OJIHUM U3 Haubosiee 3HAYMMBIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3Yy4YEHHS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (HOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXO0IUMOM
JUIsl OCBOEHUsI MH(OpMATUKH, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U JAPYTHUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJICBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTUKEHHS B MaTeMaTudeckon hopme.

Y4eOHbIii Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOTO aHallh3a 3aKJIaJlbIBaeT
OCHOBY /I YCIICIIHOTO OBJAJICHUS 3aKOHAMHU (PU3UKH, XUMHUH, OHMOJIOTHUH,
MOHUMAaHUS OCHOBHBIX TCHIICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIECTBEHHON JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JIs JajbHeHmero oopa3oBaHus U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKLMSMHU aireOpbl M MaTeMaTHMYeCKOro aHaliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JOKa3bIBATH
YTBEPKACHUS C MOMOIIBIO MHAYKIMH U PacCykKIaTh IEAyKTUBHO, MCIIOJIb30BAThH
000O1IeHre ¥ KOHKpEeTH3alluio, a0CTparupoBaHUWE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIICHHE.

B xoxe u3yueHust yyeOHOro kypca «Ainredpa v Havajla MaTeMaTH4YE€CKOro
aHanmm3a» oOydJaroIuecs MONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITENTFHOTO TOCTPOCHHSI MaTEMaTUYECKHX MOJEJICH pealbHbIX CUTYalUH,
WHTEPIpPETAlUd  TONYYCHHBIX  pENICHUH, 3HAKOMATCA C  MpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B MpHpoOJAe, HAayKe U HCKYCCTBE, C
BBLIAIONIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Y4eOHblii Kypc 00NagaeT 3HAYUTEIHHBIM BOCHUTATEIHHBIM TOTCHIIMATIOM,
KOTOPBIM peanu3yeTcss Kak uYepe3 Yy4yeOHbIl MmaTepuan, CHocoOCTBYIOLIUN
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHoM
NesATeNbHOCTH, TpeOyromed MNpOJOJDKUTEILHOM KOHIIEHTpAllMM  BHUMAHMS,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTU ¥  OTBETCTBEHHOCTH 32 TIOJyYCHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] airedpe M HadajaM MaTeMaTH4eCKOro
aHaJIN3a JISKUT JACSTEIHbHOCTHBIN MPUHIIAI 00yYCHUS.

B crpykType yueOHOro kypca «Anrebpa M Hauyajga MaTeMaTHYE€CKOTO
aHaJIKM3a» BBIIENIEHBI CIEIYIONINE COAepKaTeIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIMN U Tpadukmy, «YpaBHEHUS U HEpaBeHCTBa», «Hagana
MaTeMaTHYecKoro aHanuza», «MHoXkecTBa ©  Joruka». Bce ocHOBHbBIE



COJIEPKATEIbHO-METOANYECKUE JIMHUM HW3YYaroTCsl Ha NPOTSHDKEHUH JABYX JIET
oOyueHusi Ha ypOBHE CpeIHEro oOIero oOpa3oBaHHWs, €CTECTBEHHO OMOIHISA
Jpyr Ipyra U MOCTENEHHO HACHIIAsCh HOBBIMM TEMaMU W paszjaenamu. JaHHbIN
yueOHbII KypC SBISI€TCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEIuHSET B cebe
COJIEp)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHSI, MAaTEeMaTHUYECKU aHAIM3, TEOpUs MHOKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBJIAJIEBAIOT BCE Ooiiee
IMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO popMHUpyeTCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYeCKyl0 MOJeNb peajlbHOU
CUTYyallud, IPUMEHSTh 3HAaHUS, MMOJIy4eHHbIE TIPU U3yYeHHH y4eOHOTo Kypca, JUis
pelIeHusl CaMOCTOSITETbHO COPMYITHMPOBAHHON MaTeMaTHYECKOW 3a7auu, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

ConepxarenbHo-MeToIMYecKas: JTUHMS «YMcna W BBIYMCICHUS) 3aBEpIIacT
¢dopMHpoBaHNE HABBIKOB MCIOJIB30BAHUS JACUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTrO 00111ero o0pa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBHIKOB
palMOHAIbHBIX BBIUMCICHHUM, BKJIIOYAIOMIMX B C€Osl MCIOJB30BAaHUE Pa3IUYHbIX
dopM 3ammcu 4YMciIa, YMEHHUE JeNaTh NPUKUAKY, BBINOJIHATH NPUOIMKEHHBIC
BBIUMCJIEHHS], OLIEHUBATh YUCIIOBbIE BbIpaXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloIIUMCs MHOXECTBAa HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  UYWCEN  JIOMOJHSIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJoM H3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHEe Halelo,
ONEPUPOBAHUE OCTAaTKAaMU HA MHOMKECTBE IEJIBIX YHCEN, O0coOble CBOWCTBa
paIMOHANBHBIX M MUPPAIMOHATBHBIX YHCeN, apu(METHIECKUE OINepaIiu, a TaKkxkKe
U3BJICUCHUE KOPHS HATYPaJbHOM CTETNIEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY pPACIIMPEHHMIO Kpyra HCIHOJB3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX NMPUMEHEHHS JJISl PELICHHs Pa3UYHBbIX 3a]a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HAayKd W €€ pOJjH B
MOCTPOCHUN MOJIETIEH peanbHOro0 MHUpa, HIMPOKO HCIOIB3YIOTCS O00O0OIIeHHE U
KOHKPETH3AIIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peaju3yeTcs Ha MPOTSHKEHUHU BCETO
oOyueHusi Ha YpOBHE CpelIHero oOmiero oOpa3oBaHHUs, IMOCKOJbKY B Ka)XJIOM
pasgene IIporpamMmbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3amad. B
pe3ynbTaTe OOydarol[uecs OBIAJCBAIOT PA3NUYHBIMU METOJAMU  PEIICHUs
palMOHANbHBIX, HPPAIMOHANbHBIX, TOKa3aTeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
cozepkamx mnapaMerpbl. llomydyeHHbIE yMEHHMS ILIUPOKO HCIONIB3YIOTCS TpU
uccleoBaHNH (HYHKIUH C TOMOIIBIO MPOW3BOJHOM, MPHU PEIICHUH MPHUKIAIHBIX



3a/1a4y 1 337a4 Ha HaXOXKJEHUE HAaMOOJbUIMX U HAMMEHBIIUX 3HAYEHUH (YyHKUHUU.
JlanHast comepkaTeNbHas IMHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHHE YMECHHMA
BBITIOJIHATh ~ pacy€Tel 1O  QopMynaMm, MpeoOpa3oBaHus  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, & TaKXKE BbIPAKEHUU,
COJIepKalllUX CTENeHH W Jiorapudmsl. brarogaps u3yyeHUro anreOGpandyecKkoro
MaTepuaja  IPOUCXOJMUT  JaJIbHEWIIee  pPa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHudd, pabOTel ¢  CHUMBOJBHBIMH  (opmMamH,  MpEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AnrebOpa
npeanaraetr d3(PQGeKTUBHbIE MHCTPYMEHTHI [UJISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAIHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeTOAMYECKass JNUHUA «DyHKIMM W TpaduKu» TECHO
nepervieTaeTca ¢ JAPYTMMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33a€T MOCIIEI0OBATENbHOCTh U3YUEHUSI MaTepuana. M3yueHue cTeneHHou,
MOKa3aTENbHOM, TOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (PYHKIIMIA, UX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (PDYHKIIUHN NJIs pelieHus 3a7ad U3 APYTHX YUeOHBIX
MIPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipu 3TOM Oosblloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPaXKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMU, HCCJIEAOBaTh MOJyYeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3TOH coaepKaTeIbHON JTMHAN HAIEJeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IIO3BOJISIFOIIMX BbIpakKaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoi dopme: aHATUTHYECKOU, Tpaduyeckor u cioBecHo. Ero miyueHwue
CIIOCOOCTBYET Ppa3BUTHIO AJNTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO AaHATIOTHIA.

ConepxartenbHas nuHusi «Hadanma mareMaTM4ecKoOro aHaiau3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYyr KaKk MaTeéMaTUYECKHX, TaK U MPUKIAAHBIX 3aj]ad,
JIOCTYIHBIX 00Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpauky CHOXHBIX (YHKLIHMA, ONpEeAeaaTbh HX HauOOJbIIME W HAUMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOMAAU (QUIyp U OOBEMBI TE, HAXOAUTH CKOPOCTH U
YCKOpEeHHUsl IpoleccoB. JlaHHas colep)KaTelibHas JIMHHS OTKPBIBAET HOBBIE
BO3MOXHOCTH IOCTPOEHUS MAaTEMAaTHYECKUX MOJENIEH pealbHbIX CUTYalHi,
MO3BOJIAET HAXOJWTh HAWIYyYIIEe pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHMYECKHX, 3aJja4aX. 3HAKOMCTBO C OCHOBAMH MAaTeMaTH4YE€CKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HOPMAITBLHO-JIOTHUYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HUCKyccTBe. OOywaromuecs y3HaIOT O



BBIIAIOIIMXCSI pe3ysbTaTaX, MOJYUYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, 1 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKasl TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOs DJIEMEHThl TEOPUHM MHOXKECTB M MaTeMaTH4ecKoW JOruku. Teoperuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpC IIKOIBHOM MATEMATHKHU
U TpeiaraloT Hambosee YHUBEPCAIBHBIA SA3BIK, OOBEIUHSIONINI BCE pa3eibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JUCUMIUIMHBL W WX MpWIOKEHUd B eauHoe wnenoe. [losTomy BaxkHO nath
BO3MOXXHOCTh 00y4YaromieMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTeMaTUKHM U HCIOJb30BaTh €ro JJIs BBIPAXKEHUS CBOUX MBICIIEH.
JpyruMm BaXXHbIM MpPU3HAKOM MaTEMaTUKM KakK HayKd CJeAyeT NpU3HaTh
CBOMCTBEHHYIO € CTpOrocTh OOOCHOBaHHMII U CIEJAOBaHUE OIpeneIEHHBIM
IpaBuWiaM  I[OCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEMaTUYECKON JIOTMKM CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
0Oy4Yaronmxcs, MNO3BOJISIET UM CTPOUTHh CBOM PACCY’KJIEHHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hayajga MAaTEMaTHYECKOTO aHaJIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT0 MOJAEIMPOBAHHUSA, KOTOPbIE IPU3BaHbI
cioco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJENe peaJbHBIX
CUTyallull, HCCIENOBAaHUS STUX MOJENEH C IOMOUIbI amnmapara anreOpsl H
MaTE€MaTUYECKOr0 aHaju3a, WHTEpPIpEeTalud MOJYyYEeHHbIX pe3yJbTaToB. Takue
3aJlaHMA BIUIETEHBI B KAXK/IbII U3 Pa3JeoB MPOrpaMMBbl, IOCKOJIbKY BECh MaTEpHAIl
y4e0HOro Kypca IIMPOKO HCIOJIb3YETCs AJs PelleHUs] NpUKIagHbIX 3amad. [lpu
pEIIEHNM  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydawliuecs  Pa3BUBAIOT
HAOJIOAATeNIbHOCTh, YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONB30BaTh  aHAJIOTHI0, 0000maTh M KOHKPETU3MPOBAaTh  MpoOJeMmy.
JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3ajad
OpraHu3yeTcs B IPOLECCe U3YUEHHs BCEX TEM YUeOHOro Kypca «Anredpa 1 Hagyana
MaTEMaTUYECKOTrO aHaJU3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanu3a» otBoAuTcs 272 4vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
KJ1acce — 136 4acoB (4 yaca B HEJIEIIO0).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Yucaa v BBIYMCICHUA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. I[lpumenenue npoOed U MPOLEHTOB IS
peLIeHUs NPUKIIAIHBIX 3a/1a4 U3 Pa3IUYHbIX OTPACIIEH 3HAHUM U PEajbHOW KU3HMU.

[eWicTButenbHple 4uchna. PanuoHanbHbIE W UPpAlMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JICUCTBUTEIBbHBIMH  4YuclaMd.  Momyib
JEUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [Ipubmimk€HHbIE BHIYMCIICHHUS, TIPaBUIIa
OKpYIJIEHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUMN.

Crenenp C uenbiM nokaszaresiemM. buHoM HprooTona. Hcnonb3oBaHue
MOAXOASIIEH (POPMBI 3aMKUCH ACUCTBUTEIBHBIX YUCEN IS PEIICHUS TPAKTUYECKIX
3a/1a4 U MPEJCTaBICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHU U €T0 CBOMCTBA.

CreneHp € pauMOHaJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM OKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HaTypaJibHbIE
JorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHusi. YpaBHEHUE, KOPEHb
ypaBHEHUS. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHUs-ciencTBus. HepaBeHCTBO,
pELICHNE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1IEIBIX U APOOHO-PAIIMOHANBHBIX YPaBHEHHUU U
HEpPABEHCTB. MHOroWjieHbl OT OJIHOW IepeMeHHOW. JleneHne MHOrouJieHa Ha
MHOIO4JIE€H ¢ ocTtatkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMU
kodpdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMNX CTEIIEHU U KOPHH.

HppaunonanbHbie ypaBHEHUSI. OcHOBHbIE METO/IbI pelieHus
MPPALUOHAIBHBIX YPABHCHUMH.

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METOJIbI PEIICHUS MOKA3aTEIbHbBIX

YPaBHEHHUM.

[TpeoOpa3oBaHre BEIPAKCHHM, COACPIKAIITUX JIOTapU(MBI.

Jlorapupmuueckne ypaBHEHUSI. OcHOBHBIC METOJTbI pereHus
JorapuMUYECKUX ypaBHECHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellleHne TPUroHOMETPUYECKUX YPABHEHU M.



Pemenne cucrem JIMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHUH. OrnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOWCTBA, BBIUYHUCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE OIPEACIIUTENS ISl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHWe NpPUKIAIHBIX 3aJad C [OMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne NOCTPOEHHOW MOJEIU €
ITIOMOIIBIO MaTPUI] ¥ ONIPEIEIIUTEIICH.

[TocTpoeHne MaTEeMaTUYECKUX MOJENIEN peallbHOM CHUTyalMd C IMOMOIIBIO
YPaBHEHHN M HEPABEHCTB. lIpuMeHEHHE ypaBHEHHN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 Pa3lIMYHbBIX 00JacTel HAyKu W peallbHOU
KU3ZHU.

DOyHKUNHU U TPaPuKn

@Oynkuus, crnocoObl 3afanus GyHKIUU. B3aumHO o00paTHbBIE (QYHKIMH.
Komnosumms gynkiuit. 'paduk  QyHKiuu. OnemMeHTapHble TpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHxuuu.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC M Heu€THBIC GyHKIMH. [leproanueckue
bynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIIMHU. MaKCUMyMbl U MHUHHUMYMBbI
¢bynkuuu. Hanbosnpiee u HauMeHbliee 3Ha4yeHust GyHKIMHA HAa POMEXKYTKE.

Jluneiinasi, KBajpaTuyHasi W ApOOHO-TMHEWHAs (PYHKIUU. DIeMEeHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IpadUKOB.

CreneHHas (yHKUMS ¢ HATypaJbHBIM U 1IENbIM MoKa3ateneM. E€ cBoiicTBa u
rpadux. CBoiicTBa W TrpaduKk KOpHS N-OH CTEMEeHM Kak (GyHKIUA OOpaTHOU
CTEINEHU C HaTYpaJIbHBIM [TOKA3aTEIIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIHH, UX CBOMCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 1715 pelIeHUs] YpaBHEHUH.

TpuroHoMmerpuueckass OKpYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(GyHKIN YUCITIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEANbHBIX MPOLECCaX U SBICHUSIX.
['pacduixu peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IIOCJIEJOBaTENbLHOCTEH. MeTon
MaTeMaTU4eCKON VUHY KA. MOHOTOHHBIE u OTpaHUYECHHbIC
MOCJEA0BaTENbHOCTU. VICTOpHUsT BOZHHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalM3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas ¥ TeoMeTpuuecKas rmporpeccuu. beckoneuHo yObIBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH M€OMETPUUECKON
MPOTrpeCCUU. JIMHENHBIA U SKCIIOHEHIMAIBHBINA pOCT. Yucno €. @opmyia ClI0KHBIX
npoueHTOB. Mcnonb30BaHWE TPOTPECCHMU [JI  PELICHHUS pEeajbHbIX 3a/ad
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadukoB ¢ynkiuii. CBoiicTBa (GyHKIMNA HENPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHMs HepaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMIA 715 peleHus 3a/1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHrne, reOMEeTPUIECKUN 1
(bu3znyecKuil CMBICIT MPOU3BOIHOMN. Y paBHEHHE KacaTeabHOU K rpaduKy QyHKINU.

[IpousBoanble  3nemeHTapHblX  (QyHKuuid.  IIpousBoaHass ~ CyMMbl,
MPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIHHA.

MHoxkecTBa M JIOTHUKA

MHoOX€ecTBO, omnepauudd HaJ MHOXXECTBAMM M HUX CBOWCTBa. JlMarpammsl
Oiinepa—Benna. [IpuMeHEeHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHMS pEATbHBIX MPOLECCOB M SBJICHHWW, NPH PELICHUHM 3a1ad M3 JPYTrux
y4eOHBIX NMPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIC YPAaBHEHMUS.

11 KJIACC

YucJia 1 BBIYUCIEHUS

Harypanbabie u 1iensie yucia. [IpuMeHeHue MprU3HAKOB JEIUMOCTH IEIbIX
gyuces, HauOonpmuik oOumi nenutens (nanee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, anroputma EBkiuaa s pemeHus
3a71a4 B ICJIBIX YHCIIaX.

KomrmuiekcHple umciia. AnreOpanyeckass W TPUTOHOMETpHUYECKas (HOPMBI
3alMCH KOMIUIEKCHOTO dYHcCiIa. ApudMETHYECKHE OIepalui C KOMIUICKCHBIMU
yuciaamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEJI Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii CTE€NeHU U3 KOMIUIEKCHOTO uncia. [IpumeneHue
KOMIUIEKCHBIX YHUCEJI JIJIsl pelieHusT PU3NIEeCKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma ¥ COBOKYNHOCTh YpPaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CJIC/ICTBUA. PaBHOCUIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH ¢  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIC METOJIbI PCIICHHS TIOKa3aTeIbHBIX W  JOTapu(PMUUSCKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIMHOCTEH paluOHaIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

YpaBHEeHMS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.



[IpumMeHeHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pa3IUYHbIX OO0JacTel HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [OJYyYEHHBIX PE3yJIbTaTOB.

DyHKIUY U TPaPUKHU

I'padpux kommoszumuu ¢Qyskuii. ['eomerpuyeckue o0Opa3bl ypaBHEHHH U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre PyHKIUHU, UX CBOMCTBA U FPAPUKH.

['padmueckre mMeTOmbl pelIeHHUs YpaBHEHHWM M HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHHUS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN Ui HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PELICHUHU 3aJad M3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATIbHOM KU3HU.

Havana MmaTeMaTH4eCcKOro aHaju3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxokaenue — HauOonblIero M HAaMMEHBILIEro  3HAYEHUU
HENPEPBHIBHON (YHKITMH HAa OTPE3KeE.

[IpumeHeHne NpPOU3BOJHON [UIsl HAxXOXKJEHHS HAWIY4ylIero peuieHus B
NPUKIIAIHBIX 3a/ladax, ISl OMNPENCIICHUS CKOPOCTH M YCKOPEHHUS IMpouecca,
3aJJaHHOTO (HOPMYJIION WK TpauKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKUMH. [IpaBuna Haxox1eHHs epBOOOPa3HbIX.

WNuterpai. ['eomerpuuecknit CMBICJI VHTErpania. Brruucnenune
ornpenenéHHoro uurerpaia mno ¢popmysie Heiorona-JleiOuura.

[IpumeneHnue wHTErpanga s HAXOXKIEHUS IUIOMAAeH IIOCKUX GUryp u
00BEMOB T€OMETPUYECKHUX TEJL.

[Tpumepsr pemenuit auddepeHmanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB € MOMOLIbI0 U depeHInanTbHbIX
YPaBHECHUU.



I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUaIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUMH,
MpoIeAyp TPaKIAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMEHHe
B3aMOJICMCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKTaHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPOIJIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JPYTrMX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO TMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTH)KCHUW HAyKH W JIESATEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg JICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1a4, PEIICHUHN, PacCy IACHUN, BOCIPUUMYINBOCTD
K MAaT€MaTUYECKHAM acCIE€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 30POBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas (u3nUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeli mpodeccnr U pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eCKoMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 HA TMPOTSDKCHWH BCEW JKW3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COI[UATBLHOMN
Cpe/ibl, 0OCO3HaHUE II100aJIbHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMAaTHYEeCKUX 3HAHUU IS pelieHus 3agady B 00JacTu
OKpY>Karollel Cpelibl, IJIAHUPOBAHUE IIOCTYNIKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEJICTBUM VISl OKPY KAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOINECTBEHHOM  MpPaKTUKH, [MOHUMaHUE
MaTEMaTUYeCKOM HayKH Kak c¢epbl 4YeIOBEHYECKON AesTENbHOCTH, STaroB €€
Pa3BUTHA M 3HAYUMOCTH JUIsl DPA3BUTHSL LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKU W MAaTeMaTUYeCKOM KyJIbTypoll Kak CpEJICTBOM MO3HAHUSI MHpA,
FOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIIEI0BATEIbCKYIO0 JESTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue aAecTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPHU3HAKH MaTEMaTUYECKHUX
OOBCKTOB, TIOHATWH, OTHOIICHWA MEXIy TOHATHUAMH, (DOPMYITHpPOBATH
OTIpEJICIICHHS TIOHATHH, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCHU(DHUKAINH,
OCHOBaHWMSI 17151 0000IICHHS ¥ CPAaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIMpOBaTh M  NPEOOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAONIOJACHUIX M YTBEPKICHUSX, Mpearatb KpUTEPUH s
BBISIBJICHUST 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKICHUN
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTAIINIO, TIPUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIHI;

BBIOWpATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIEHHUsA, BbIOMpaTh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOATEILHO BBIICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

WCIIOJIb30BATh BOIPOCHI KaK WCCIIENOBATEIHLCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJITAHUPOBAHHBIA SKCTIEPUMEHT, HCCIICIOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOIIECCAMH,

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIIEHHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEIEHHOTO  HAOJNIOJICHMS, HUCCJEJOBAaHMS, OIEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YIbTAaTOB, BHIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE IMPOIECCa, a TaKKe BBIJIBUTATH
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBIIBIIATH ACHUIIMTHEI MHPOPMAIUH, JAHHBIX, HECOOXOIUMBIX JIJII OTBETAa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYPUPOBATh HH(POPMAIIMIO, MPEJCTABIATh €€ B PA3NMUHBIX (PopMax,
WTIOCTPUPOBATh TpaUUueCcKy;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITbHO
chOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE YUeOHbIe TelCTBUSA

OoOmenmue:

BOCIIPUHUMATh U () OPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIOBUSIMHU H
HEeasIMH  OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBbIpaXaTh CBOIO TOYKY 3pECHHUS B
YCTHBIX U TMHUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy pPEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYUYEHHBIN pe3ybTarT;

B X0Jie 0OCYXXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJICHHbIE Ha ITOMCK
pEIIeHUs, COIMOCTaBIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YUYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIHpPOBATH pa3HOTIIACHS], CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YJIbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (QopMaT BBICTYIUICHHS € Y4YE€TOM 3ajad
MIpE3CHTAIMU U OCOOCHHOCTEHN ayAUTOPHHU.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranuzamnus:

COCTaBJISATh ILJIaH, aITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCO0 PEIICHUS ¢
Y4ETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENLHON  pedJeKkcuH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAACTh
croco0amMu CaMOMPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa perieHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

MIPEABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa N U YCIOBUSAM, OOBSICHATH IPUIHHBI
JIOCTUKEHUS WIM HEJOCTHKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JIlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJIbHOCTD:

MOHUMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHJAHOM M WHIUBHUIYaIbHOU
paboThl mNpU pelIeHWH Y4YeOHBIX 3ajay, NPUHUMATh II€db COBMECTHOM
JeATeIIbHOCTH, IUIAHHUPOBATh OPraHU3AIlI0 COBMECTHOM pabOThI, paclpenessTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKIATh IMPOIECC M pe3yJbTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIC€ IITYPMBD» M HHBIC), BBIIIOJHATH CBOK 4YacTh pPabOTBHl U
KOOPJAUMHUPOBATh CBOM JCHCTBHS C JPYTMMH YJE€HAMH KOMAaH/IbI, OIICHHBATh
KaueCTBO CBOEro BKJIaja B OOIIUN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kjacce oOyyaromuics MOJYYHT CIIEIYIOLIUE
npeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOIO
Kypca «AnreOpa U Havyajla MaTEMaTUYECKOTO aHATN3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOIHO OIEpPUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHCIO0, OECKOHEeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HWPPALMOHAIBHOE YHCIO, MHOXKECTBa
palMOHAIIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOAYJIb JEHCTBUTEIHHOTO YHCTIA;

OPUMEHATh JIpoOM M NPOLEHTHI JUIsl pPEIICHUS NPHUKIaJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HH;

IPUMEHSATh NPUOIMKEHHBIE BBIYUCIICHUS, [TPaBUIa OKPYTICHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BbIUNCICHUN;



CBOOOIHO ONEpUPOBATH IOHATHUEM: CTENEHb C LEIbIM II0Ka3aTelleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YHCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEJACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATh MOHATHUEM: ApUPMETHUUECKUNH KOPEHb HATypajbHOU
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeNIeM;

CBOOOJHO ONEPUPOBATH MOHATUAMM: JIOTapu(M YuCHa, JECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMU: CHUHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC
YUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHs U HEPaBEeHCTBA:

CBOOO/IHO OINEPUPOBATh NMOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PELICHUS pPAUUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPaBHEHUM, IPUMEHATb METOJ HWHTEPBAIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH C LeJbIMM KO3 (UIMEHTaMH, KOPHM MHOrO4YIeHa, HIPUMEHATH
JICJICHE MHOTOWIEHA Ha MHOT'OYIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUIS PELIeHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ero TeOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHUCICHHUS €r0 3HA4YeHUS,
IIPUMEHSTh ONPEACIIUTENIN Uil PELIEHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHW,
MOJEIIMPOBATh PEAIbHBIE CUTYALIMU C IIOMOIIBIO CUCTEMbI JIUHEHUHBIX YPaBHEHUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJECIM C IIOMOIIBIO MaTPULl U OIPEAEIUTEIIEH,
WHTEPIIPETUPOBATH MOJTYUEHHBIN pE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBHM C KOPHSIMH [UIsl I[peoOpa3oBaHUs
BBIPAKCHU;

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAJIbHBIM I10Ka3aTelIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHUI;

cBOOOIHO OMEpUPOBATh MOHATUSMU: HppAIOHATbHBIC, MOKAa3aTelbHbIE U
Jorapu(MHUYECKHEe YpaBHEHHUS, HAXOAUTh UX PELICHUS C IIOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA IPOBEPKY KOPHEM;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJIHO ONEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXxoaumble  (HOPMYJIBI  JIJIi  PELICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTAaBIATH
BBIPQXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJadyd, HCCIEA0BATh
MOCTPOEHHBIE MOJIENU C MCIIOJIb30BAHUEM alllapara anreopsl.

DyHKIUN U TPaPUKU:

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (DYHKIIUH,
B3aUMHO O0OpaTHble (QYHKUMH, KOMHIO3uUMs (yHKUMWA, Tpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIC MTpeoOpa3oBaHus rpadukoB (PyHKITUH;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: OOJACTH OIpPENEICHHUS U MHOXXECTBO
3HauYeHUN QYHKIHUH, HYJIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre QyHKINHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAUMEHbIIEe 3Ha4YeHHe (QYHKIUH Ha
MIPOMEKYTKE;

CcBOOOJIHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHUS C HATYpaJbHBIM U
HelabIM ToKazareneM, rpapuk CTENeHHOW (YHKIMH C HAaTypaJlbHbIM M IEJIbIM
nokasaresieM, rpauk KOpHs N-Od CTENeHH KakK (PyHKIHMH OOpaTHOM CTENeHH ¢
HaTYpaJIbHBIM MOKa3aTeleM;

ONEepUpPOBaTh MOHATUAMHU: JIUHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GyHKINU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHKUE U TOCTPOEHUE UX TpadUKOB;

CBOOOIHO OMEpUPOBATh MOHATHAMH: TOKa3aTenbHas W JorapudMuyeckas
GbyHKIIMHA, WX CBOWCTBA W TpapUKH, HCIOIH30BATh MX TPAPUKUA JIST PEIICHHUS
YPaBHEHHI;

CBOOOJTHO OMEPUPOBATh TMOHATUSIMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
oTpe/ieTIeHNe TPUTOHOMETPHUUECKUX (QYHKITUI YUCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku GyHKUMHA Ui HWCCIEAOBAaHUS TPOIECCOB U
3aBHCUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB U peatbHON
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCMOCTH MEXKy BETUUMHAMU;

Hauajia MaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJHO OMEpUpPOBATh MOHATHIAMU: apumeTHdecKass U TeOMETpUYecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsl TEOMETPUUECKAs MPOTPECCHs, THHEWHBIN U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPECTaBICHHE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM IS PELIECHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MTOCJIEIOBATENBHOCTbD, CIIOCOOBI 3a1aHUS
MIOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OIpPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MAaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OECKOHEUYHO MaJlbIX;

CBOOOJHO ONEpPUPOBATH MOHATHUSIMH: HENpPEpPbIBHbIE (PYHKUHUU, TOUKH
pa3pbiBa rpaduka pyHKINHA, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJHO ONEPUPOBATH IMOHATHEM: (PYHKLHMS, HENpEPbIBHAS Ha OTpPE3KE,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUHN AJIS peLICHHs 3a/1a4;

CBOOOJIHO OINEpHpPOBaTh MOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
byHKIMHU, KacaTelnbHas K rpaduky QyHKIUU;

BBIYHCIIATh TPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMU
IBYX (PYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM st
peneHus 3aaad.

MHokecTBa U JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSMHU: MHOXECTBO, OINEpaluud  Haj
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisi ONMCaHUs PEajbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTUX yYeOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH IMOHATUIAMH: OIpPEICICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, 10KA3ATENbCTBO, PABHOCHIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K xonimy oOyuenus B11 kiacce oOydYarouiuiics MOJYYUT CIETYIONTUE
MpeIMETHbIE PEe3yJbTaThl O OTACJIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hauyajla MaTEMaTUYECKOTO aHATN3ay !

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBaTh TMOHATUSMHU: HATypajlbHOE U 1LEJI0€ YHUCIO,
MHOKECTBA HATypalbHbIX M LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTH
uensix yucen, HOJl 1 HOK HaTypasbHBIX 4McCeNn sl pelIeHHs 3a1a4, IPUMEHSTh
anroputm EBkinna;

CBOOOJHO ONEPUPOBATH IMOHSATUEM OCTaTka MO MOJYJIIO, 3aluChIBaTh
HATypaJIbHbIE YHCIIA B PA3JIMYHBIX IO3UIIUOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCia B alreOpanyeckod u
TPUTOHOMETPHUUECKOW (hOpMe, BBIMOIHATh apUPMETHUECKUE ONEpaluyd ¢ HUIMU U
n300pakaTh Ha KOOPAMHATHOMN TIIOCKOCTH.

YpaBHeHUs U HEPaBEeHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHITUSMH: HPpPALMOHAIIbHBIC, TOKa3aTeIbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIIEHUS C TOMOIIBIO
PaBHOCUJIbHBIX MIEPEXOJIOB;

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pEUICHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHIThL  HEOOXOJIMMbIe  (QOPMYJbI  JJIsl  PEIICHUST OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUIIbHBIE CUCTEMbBI U CUCTEMBbI-CIEIACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHCHUI 1 HEPABECHCTB;

pemarb pallOHAJIbHbIE, HUppaloOHaIbHEIE, [I0Ka3aTeNbHbIE,
gorapuMUyYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJId U apaMeTpBbl;

MPUMEHSTH TpaduuecKre METOABI I PEIICHUS] YPaBHEHUH ¥ HEPABEHCTB, a
TaKkKe 3ajJlay ¢ mapaMeTpamy;

MOJICIMPOBAaTh peajbHblE CUTyalldd Ha s3bIKE anreOpbl, COCTaBIATh
BBIDQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJ1a4H,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM afiapara anreopsl,
MHTEPIPETUPOBATH MTOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpadUKH KOMIO3UIIMU (PYHKIUN C TOMOIIBIO 3JIEMEHTApPHOTO
MCCJIeIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TE€OMETPUYECKHE o0O0pa3bl YypaBHEHUH U  HEPaBEHCTB Ha
KOOPJMHATHOU MJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATh TMOHITHSAMHU: TpPaPUKA TPUTOHOMETPUUECCKUX
byHKIUH;

NPUMEHITh (YHKIUU JJI1 MOJCIUPOBAHUS W MCCIEAOBAHUS pPeabHbBIX
IIPOLIECCOB.

Hayvasia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y O3KCTPEMYMBI;

HAXOJUTh HaOOJbIIIee U HAMMEHbIIEE 3HAUCHHS (PYHKIIMU HEPEPHIBHOM Ha
OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHHS HAWIy4YlIEro pEIICHUs B
MPUKJIAJHBIX, B TOM 4YHUCIE COUUAIBHO-DKOHOMUYECKUX, 3aJayax, i
OTIpEJICJICHUs] CKOPOCTM W YCKOPEHHs Tpoliecca, 3aJlaHHOro (opmyion wuin
rpadukom;



CBOOOIHO OMEpUPOBATh TMOHATUSAMHU: TEPBOOOpa3Hasi, ONpeACTEHHBIN
UHTErpall, HAXOJUTh NEepBOOOpa3HbIE AJIEMEHTAPHBIX (YHKIUA W BBIYUCIATH
uHTerpan no Gpopmyne Herotona-Jleitonuna;

HAXOJUTh IJIOUIA/IU THIOCKUX (GUTYp U 0OBEMBI TEJl C MOMOIIBIO HHTETPAIa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJCIUPOBAHUM HA TPUMEPE
cocraBieHus TudpepeHnaNIbHbIX YPaBHEHU;

pemaTts MPHUKIaJHbIE 3a7a4d, B TOM YHUCIE COLUATbHO-DKOHOMUYECKOTO H
buznyecKoro Xapakrepa, CpeICcTBaMuU MaTeMaTH4eCKOTo aHanm3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHnoBanuepa3saeioB u
TEMIIPOTPAMMBbI

KoaunuecTBouacoB

Bcero

KonTpoibHBIepaboTHI

IIpakTnyeckunepador
bl

DJIeKTpOHHbBIe (HH(POBHIE)
o0pa3oBaTebHbIEPECYPChI

MHO0K€eCcTBO 1eHCTBUTEIIBHBIX
yucesl. MHOTO4ICHBI.
PanvoHaneHbIE ypaBHEHUS U
HEPaBEHCTBA.
CucreMbplUTUHEHBIXYpaBHEHUI

24

https://resh.edu.ru/subject/51/10/

Oynkiun u rpaduku. CTeneHHas
(GYHKIHUS C LETBIM ITOKa3aTelleM

12

https://resh.edu.ru/subject/51/10/

IToka3zarenbHasgQyHKIMS.
ITokasaTenbHbICypaBHEHUS

10

https://resh.edu.ru/subject/51/10/

JlorapudmMuueckashyHKIIHSI.
JlorapudmuueckueypaBHEHUS

18

https://resh.edu.ru/subject/51/10/

Apudmernueckuii KOpeHb N-0if
CTEIEHU.
WppanmoHansHbIeypaBHEHUS

15

https://resh.edu.ru/subject/51/10/

TpUroHOMETPUYECKUEBBIPAKEHUS
U ypaBHEHUS

22

https://resh.edu.ru/subject/51/10/

[TocnenoBarenbHOCTH U
HpOrpecCHH

10

https://resh.edu.ru/subject/51/10/

HenpepriBHbleDyHKIINH.
[IpownsBoaHas

20

https://resh.edu.ru/subject/51/10/

[ToBTOpeHue, 06001IIeHNE,
cUCTEMAaTH3AINI3HAHNH

https://resh.edu.ru/subject/51/10/
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10




11 KITACC

KosunuecTBOUacoB
Ne HanmeHoBaHMepa31eI0B U DJIeKTpOHHBIe (HH(PPOBHIE)
IIpakTyecknepador
n/n TEMIIPOTrPaMMbI Bcero KoHnTpoabHbIepadoThHI o0pa3oBaTebHbIEPeCYPChI
bl
Hccnenopanue GyHKINN ¢ .
1 N 22 1 https://resh.edu.ru/subject/51/11/
MTOMOIIBIO TTPOU3BOTHOM
2 [lepBooOpa3nas u uHTErpa 12 1 https://resh.edu.ru/subject/51/11/
I'paduku TpUroHOMETPUYECKHUX
3 ¢bynkuit. TpuroHoMeTprueckue 14 1 https://resh.edu.ru/subject/51/11/
HEpPaBEHCTBA
HppanuoHansHsle,
4 MOKa3aTeIbHbIE U 24 1 https://resh.edu.ru/subject/51/11/
norapuMuuecKre HepaBeHCTBA
Kowmmiekcubleuncia 10 https://resh.edu.ru/subject/51/11/
6 Harypasnbnble u niensieuucia 10 https://resh.edu.ru/subject/51/11/
Cucrembl palluOHAIbHBIX,
UPPALMOHAILHBIX
7 ppatt 12 1 https://resh.edu.ru/subject/51/11/
[IOKa3aTeIbHbIX U
norapu(pMUIECKIX YpaBHEHUN
8 3aja4yy ¢ napaMeTpamu 16 1 https://resh.edu.ru/subject/51/11/
IToBTOpEHHE, 0000IICHNE,
9 P B . 16 2 https://resh.edu.ru/subject/51/11/
cUCTEMAaTH3alUI3HAHU N
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOT'PAMME
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Ne Koun4yecTBoyacoB
Haran3zy dueKTpoHHbIeNPpoBHICOOPA30OBA
n Temaypoxka Bce KonTpoasubie | I[IpakTuyecku
YeHus TeJbHbIepecypchl
/ ero  paGoThI epaboThI
n
MHOXeCTBO, oTepaIuu Ha,
1 patl . . 1 https://resh.edu.ru/subject/51/10/
MHOXECTBAMHU U UX CBOMCTBA
2 JHuarpammbiDiinepa-Benna 1 https://resh.edu.ru/subject/51/10/
IIpuMeHeHHe TeOPETUKO-
3 MHOJKECTBEHHOTI'O ammapara IJjist 1 https://resh.edu.ru/subject/51/10/
perieHus 3anaq
Panmonanbsueie yucina.
OOBIKHOBEHHBIE U ICCATUYHBIC
4 A 1 https://resh.edu.ru/subject/51/10/
IpoOH, IPOIIEHTHI, 0ECKOHEYHBIE
MepUOUYECKHe Ipodu
ParnmonanpsHble yuca.
OOBIKHOBEHHBIC U JICCATUIHBIC
5 A 1 https://resh.edu.ru/subject/51/10/
IpoOu, IPOLIEHTHI, OECKOHEYHBIE
TIEPHOANYECKHE IPOoOH
6 CraproBast KOHTpOJIbHast paboTa 1 1
[IpumMeHeHue apoOeii U MIPOLICHTOB
7 P P pot 1 https://resh.edu.ru/subject/51/10/
JUTSL peIIeHUsT TPUKIIATHBIX 3a/1a4
JlericTBUTENbHBIE YUCTIA.
8 Pammonansueie u 1 https://resh.edu.ru/subject/51/10/
HppaOHATBHBIC YHCIIa
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Apudmernueckue oneparuu ¢
JNEHCTBUTENFHBIMH YUCIIAMU

https://resh.edu.ru/subject/51/10/

10

Moaynb AEHCTBUTENBHOTO YHCTA U
€ro CBOMCTBaA

https://resh.edu.ru/subject/51/10/

11

[TpuGnmxEHHBIE BEIYNCIICHUS,
MIpaBUjIa OKPYIJIEHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BIYUCIICHUN

https://resh.edu.ru/subject/51/10/

12

OCHOBHBIE METO/IbI PEIICHUS
LENBIX U JPOOHO-PAMOHATEHBIX
YpaBHEHUH U HEPABEHCTB

https://resh.edu.ru/subject/51/10/

13

OCHOBHBIE METO/IbI PELICHUS
LENBIX U JPOOHO-PAIMOHATEHBIX
YpaBHEHUH U HEPABEHCTB

https://resh.edu.ru/subject/51/10/

14

OcHOBHbBIE MCTObI pCHICHUSA
OCJIbIX U I[pO6HO-paI_[I/IOHaHBHbIX
ypaBHeHPIfI 1 HCPABCHCTB

https://resh.edu.ru/subject/51/10/

15

MHOro4ieHsl OT OHOMI
nepemMeHHou. Jlenenue
MHOTO4JIeHa Ha MHOTOYJIEH C
octaTtkoM. Teopemabesy

https://resh.edu.ru/subject/51/10/

16

MHOTO4IEHBI C ETBIMH
kodppurnmentamu. Teopema Bueta

https://resh.edu.ru/subject/51/10/

17

18

PemennecucreMimHeHbIXypaBHE
HUH

PemennecucreMnmHeiHbIXypaBHE
HUU

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

19

Marpuiia cuCTEMbI TUHEUHBIX
ypaBHeHu#. Onpenenurenb

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

MATPHUIIbI 2%X2, €ro
T€OMETPUUYECKHUM CMBICT U
CBOICTBA; BEIYHCICHHUE €T0
3HAYCHUS

20

Onpenenurens MaTPULBL 2%X2, €T0
F€OMETPUUYECKUN CMBICT U
CBOICTBA; BBEIYHCICHHUE €TI0
3HAYCHUS

https://resh.edu.ru/subject/51/10/

21

IIpumenenue onpenennuTens st
peLIeHUs CUCTEMBI JINHEWHBIX
YpaBHEHUI

https://resh.edu.ru/subject/51/10/

22

Pewrenne npukiagHbixX 3a1a4 ¢
ITOMOIIBIO0 CUCTEMBI JIMHEHHBIX
yYpaBHEHUHI

https://resh.edu.ru/subject/51/10/

23

Pemenue npukinaaHbix 3a7a4 ¢
MOMOIIIBIO CUCTEMBI JIMHEMHBIX
ypaBHEHUH

https://resh.edu.ru/subject/51/10/

24

KonTponbhast pabora:
"PannonanbHble ypaBHEHUS U
HEpPaBEHCTBA.
CucreMpUIMHENHBIXYpaBHEHUI"

25

OyHKIHS, CIOCOOBI 3aJaHUs
¢bynkumun. B3zanmao 00paTHbIE
¢bynxun. Komnosunusadyakunit

https://resh.edu.ru/subject/51/10/

26

I'padux GyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBaHus rpaduKoB

byHKIIHIT

https://resh.edu.ru/subject/51/10/

27

OO6nacTp ornpeeneHus u

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

MHOECTBO 3HaU€HUH (QPyHKIMH.
Hymn @ynkiuu. [TpomexyTku
3HAK IIOCTOSIHCTBA

28

UETHbIe 1 HEYETHBIC (PYHKITUH.
[Mepuoauueckue GyHKIUU.
[TpoMeKyTKUMOHOTOHHOCTU(] YHKII
uu

https://resh.edu.ru/subject/51/10/

29

MakcUMyMBbI 1 MUHUMYMBI
¢byuxun. Hanbomnsiee u
HauMeEHbIIIee 3HaUYeHUE (PYHKIIMH
Ha MPOMEKYTKE

https://resh.edu.ru/subject/51/10/

30

JIuneiinas, kBagpaTuyHas 1
IpoOHO-TMHEWHAs PYHKITUH

https://resh.edu.ru/subject/51/10/

31

DNeMeHTapHOE UCCIIeIOBAaHUE U
MOCTPOEHUE TPaUKOB ATUX

byHKIHHA

https://resh.edu.ru/subject/51/10/

32

DeMeHTapHOE UCCIIEIOBAHUE U
MOCTPOEHUE TPaUKOB ATUX

byHKIUH

https://resh.edu.ru/subject/51/10/

33

CreleHsn ¢ IEILIM ITOKA3aTEIEM.
bunom Herorona

https://resh.edu.ru/subject/51/10/

34

CrteneHsb ¢ 1IeIbIM ITI0Ka3aTeIeM.
bunom Herorona

https://resh.edu.ru/subject/51/10/

35

CrenenHast GyHKIMS C
HaTypaJbHbIM U LIEJIBIM
nokazareneM. E€cBolicTBa u
rpaduk

https://resh.edu.ru/subject/51/10/

36

Kontponbnas padota: "CreneHnnas



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

¢bynkums. E€ cBolicTBa u rpaduk”

37

Apudmernaeckuit KOpeHb
HaTypaJIbHON CTENIEHU U €r0
CBOMCTBa

https://resh.edu.ru/subject/51/10/

38

Apudmerndecknii KOpeHb
HaTypaJIbHON CTENIEHU U €r0
CBOICTBa

https://resh.edu.ru/subject/51/10/

39

[Ipeobpa3zoBanus YUCIOBBIX
BBIPKEHUH, COIepIKAIINX CTEIICHU
U KOpHU

https://resh.edu.ru/subject/51/10/

40

[Ipeo6pa3oBanus YHCIOBBIX
BBIpaXXEHUH, COJEPKAIINX CTEIEHU
Y KOpHU

https://resh.edu.ru/subject/51/10/

41

IIpeoOpa3oBaHus YUCIOBBIX
BBIPAKEHUH, COIEpKAILUX CTEIIEHU
Y KOpHU

https://resh.edu.ru/subject/51/10/

42

WppannonanbHble ypaBHEHHUS.
OcHOBHBIE METOABI PEIICHUS
UpPPaLMOHATIBHBIX YPaBHEHUI

https://resh.edu.ru/subject/51/10/

43

WppannonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIIBHBIX YPaBHEHUN

https://resh.edu.ru/subject/51/10/

44

WppannonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS
WppalMOHATIBHBIX YpaBHEHUI

https://resh.edu.ru/subject/51/10/

45

PaBHOCHIBHBIC nepexoanl B
pEeWICeHUH uppalioOHaIbHbBIX
ypaBHEHUH

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

46

PaBHOCHIIBHBIE IEPEXOBI B
pELIEHUH UPPALTMOHATBHBIX
ypaBHEHUH

https://resh.edu.ru/subject/51/10/

47

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELIEHNN UPPALMOHATIBHBIX
ypaBHEHUH

https://resh.edu.ru/subject/51/10/

48

PaBHOCUIIBHBIE TIEpEXOIbI B
pelIeHNH UpPaMOHATIbHBIX
ypaBHEHUH

https://resh.edu.ru/subject/51/10/

49

CoiicTBa u rpaduk KOpHS N-0if
CTENeHU KaK (YHKIIMH 0OpaTHON
CTETIEHH C HaTypaJIbHbIM
nokasaresieM

https://resh.edu.ru/subject/51/10/

50

CoiicTBa u rpaduk KOpHS N-0if
CTENEHU KaK QYHKIMH 0OpaTHOU
CTEIIEHH C HaTypaJIbHbIM
HoKa3aresaeM

https://resh.edu.ru/subject/51/10/

51

Kontponbnas padota: "CBoiicTBa 1
rpaduK KOpHS N-Oi CTETICHH.
HppaunonaibHbieypaBHEHUS "

52

53

Crenens ¢ paloHaIbHBIM
IIOKa3aTeiIeM U €€ CBOMCTBA

Crenenb ¢ pallnOHAIbHBIM
nokKasaTeJieM U €€ CBOMCTBA

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

54

MonuTtopunronas padora 3a 1
MOJIYTOJIue

55

[TokazaTenpHas GyHKIHS, €€
CBOMCTBa U Tpaduk

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

Hcnonws3zoBanue rpaduka GyHKIUN

56 N https://resh.edu.ru/subject/51/10/
JUTS peLleHus] ypaBHEHUN
Hcnonw3oBanne rpaduka KINH

57 pag N ymau https://resh.edu.ru/subject/51/10/
JUISL pEIIeHUs YpPaBHEHUI
ITokazaTenbHbIC YypaBHEHUS.

58 OCHOBHBIE METObI PELLICHUS https://resh.edu.ru/subject/51/10/
MOKa3aTeJIbHbIX YpaBHCHUHN
ITokazaTenbHble ypaBHEHUS.

59 OCHOBHBIE METO/IbI PEILICHUS https://resh.edu.ru/subject/51/10/
II0KA3aTEJIbHBIX YPABHEHUMN
[TokazaTenbHble ypaBHEHUS.

60 | OcHOBHBIE METOBI pEIICHUS https://resh.edu.ru/subject/51/10/
IIOKa3aTEJIbHBIX YPABHEHUI
KonTponbHast pabora:

61 "IToxa3zaTenbHast QyHKIHSL.
IlokazarenbHble ypaBHEHUS"
Jlorapudmuncna.

62 “p ¢ https://resh.edu.ru/subject/51/10/
CeoiictBasiorapudma
Jlorapudmuncna.

63 vp ¢ https://resh.edu.ru/subject/51/10/
CsoiicTBanorapugpma
Jlorapudmumcia.

64 Up ¢ https://resh.edu.ru/subject/51/10/
CaoiicTBanorapugpma
JlecATUYHBIC U )

65 https://resh.edu.ru/subject/51/10/
HaTypaJbHbIEIOrapu(MBbI
Hecsatuanabie u )

66 https://resh.edu.ru/subject/51/10/
HaTypaJbHBIEIOTapU(PMBI
IIpeo6pa3oBaHHEBBIPAKCHHIM,

67 peoop P https://resh.edu.ru/subject/51/10/

coJiepKaIuxaorapudmpl



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

68

[IpeobpazoBaHMEBBIPAKECHUIA,
coJieprKauxjaorapumol

https://resh.edu.ru/subject/51/10/

69

[IpeobpazoBaHMEBBIPAKECHUIH,
COZIePIKALTIXIIOTapHPMBI

https://resh.edu.ru/subject/51/10/

70

71

Jlorapudmuueckas QyHKIus, €€
CBOIcTBa U rpaduK
Jlorapudmuueckast QyHKIus, €€
CBOWCTBA U TpaduK

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/10/

72

Hcnonws3zoBanue rpaduka GyHKIUN
JUTSL pEIlieHus] ypaBHEHUH

https://resh.edu.ru/subject/51/10/

73

Wcnonb3oBanue rpaduka GyHKIUN
JUIsl PELIeHUs] ypaBHEHU I

https://resh.edu.ru/subject/51/10/

74

Jlorapudmuyeckie ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHHS
Jorapu(MUUECKUX ypaBHEHUN

https://resh.edu.ru/subject/51/10/

75

Jlorapudmuueckue ypaBHEHHs.
OcCHOBHBIE METO/BI PELLIEHUS
Jorapu(MUUECKUX ypaBHEHUN

https://resh.edu.ru/subject/51/10/

76

Jlorapudmuueckue ypaBHEHHs.
OCHOBHBIE METO/BI PELLIECHUS
Jorapu(pMHUUECKUX ypaBHEHUN

https://resh.edu.ru/subject/51/10/

77

PaBHOCHIIBHBIE IEPEXOIBI B
pelIeHnH JTorapupMUIECKUX
YpaBHEHUH

https://resh.edu.ru/subject/51/10/

78

PaBHOCUIIBHBIE TIEpEXOIbI B
pelIeHnH JTorapupMUIECKUX
ypaBHEHUH

https://resh.edu.ru/subject/51/10/

79

Kontposnbnas pabora:



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/

"Jlorapudpmudeckast GyHKITHS.
Jlorapudmuueckue ypaBHeHH"

Cunyc, KOCUHYC, TAHTE€HC U

80 https://resh.edu.ru/subject/51/10/

KOTAHI'€HC YUCJIOBOTO apryMeHTa
81 Cmyc, KOCHIYC, TAHICHC i https:/resh.edu.ru/subject/51/10/

KOTaHI'€HC YHCJIOBOTO apryMeHTa
82 APKCHHYC, apKKOCHHYC 1 https://resh.edu.ru/subject/51/10/

ApKTaHI'€HC YHMCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCUHYC U https://resh.edu.ru/subject/51/10/
83 ApKTaHI'€HC YMCIIOBOTO apryMEeHTa

Tpuronomerprueckas https://resh.edu.ru/subject/51/10/
84 OKPY>KHOCTb, OIIPEIEIICHUE

TPUTOHOMETPUYECKUX (PYHKIUI

YHCJIOBOI'O apryMeHTa

Tpuronomerpruueckas https://resh.edu.ru/subject/51/10/
85 OKpY>KHOCTB, OTIPEICIICHUE

TPUTOHOMETPUYECKUX (PYHKIUI

YHCJIOBOI'O apryMeHTa

OCHOBHBIETPUTOHOMETpUYECKUE(PO https://resh.edu.ru/subject/51/10/
86 PMYJIBI

OCHOBHBIETPUTOHOMETPUYECKUEPO https://resh.edu.ru/subject/51/10/
87 PMYJIBI

OCHOBHBIETPUTOHOMETpHUYECKHEDO https://resh.edu.ru/subject/51/10/
88 PMYJIbI

OcHoBHbIETpUTOHOMETpUYECKUEDO https://resh.edu.ru/subject/51/10/
89 PMyJIbI
90 IIpeoOpa3oBaHUETPUTOHOMETPUYEC https://resh.edu.ru/subject/51/10/

KUXBBIPaKEHUM



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/

[IpeoOpa3zoBaHUETPUTOHOMETPUYIEC

https://resh.edu.ru/subject/51/10/

91 .

KUXBBIPaKEHUU

[IpeobpazoBaHUETPUTOHOMETPUYEC https://resh.edu.ru/subject/51/10/
92 KUXBBIPaKEHUM

IIpeoOpa3oBaHUETPUTOHOMETPUYEC https://resh.edu.ru/subject/51/10/
93 KUXBBIPaXEHUN

Pemenuerpuronomerpuyeckuxypa https://resh.edu.ru/subject/51/10/
o4 BHEHUU

Pemenuerpuronomerpuyeckuxypa https://resh.edu.ru/subject/51/10/
% BHECHUI

PemenneTpuroHoMeTpu4eCKUXypa https://resh.edu.ru/subject/51/10/
% BHEHUN

PemenneTpuroHoMeTpu4EeCKUXypa https://resh.edu.ru/subject/51/10/
o BHEHUU

Pemenuerpuronomerpuyeckuxypa https://resh.edu.ru/subject/51/10/
%8 BHEHUI

PemenneTpuroHoOMeTpu4EeCKUXypa https://resh.edu.ru/subject/51/10/
% BHEHUH
10 | PemeHUETPUrOHOMETPUUECKUXYPA https://resh.edu.ru/subject/51/10/
0 BHCHUH

KonrtponbHas pabora:
10 "TpUroHoMeTpuyeCKre
1 BBIPAXXCHUS U

TPUTOHOMETPUUYECKUE YPaBHEHUS "

[TocnenoBaTeabHOCTH, CIIOCOOBI
;O ﬁgig;ij::ﬁiﬁ;iﬁiﬁ;HocTeH' https://resh.edu.ru/subject/51/10/

WHIYKITAW



https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/

MOHOTOHHBIE U OIrpaHUYCHHBIC

;O Mocaea0BaTeNbHOCTH. McTopus https://resh.edu.ru/subject/51/10/

aHanmm3a OECKOHEYHO MaJIbIX
10 https://resh.edu.ru/subject/51/10/
4 ApudmeTraeckasmporpeccus
10 https://resh.edu.ru/subject/51/10/
5 I'eomerprueckasmporpeccust
10 | BeckoHEUYHOYOBIBAIOIIAITEOMETPH https://resh.edu.ru/subject/51/10/
6 YECKaANPOIrpecCus
10 | Cymma GeckOHEYHO yObIBaroIei https://resh.edu.ru/subject/51/10/
7 F€OMETPUYECKON MTPOTPECCUU

JIMHEHHbIN U DKCIIOHEHIIMAIbHBIH https://resh.edu.ru/subject/51/10/
éo poct. Hucino e. @opmyiia CIOKHBIX

IIPOLICHTOB

JIMHEeNHEIN U DKCIIOHEHITHAILHBIN https://resh.edu.ru/subject/51/10/
;L)O poct. Hucino e. @opmyiia CIOKHBIX

MIPOLICHTOB

Hcnons3oBanue nporpeccuu uist https://resh.edu.ru/subject/51/10/
él peuIeHus peallbHbIX 3a1a4

MIPUKJIIAJHOTO XapaKkTepa
11 KonTponbHast pabora:
1 "[locnenoBarenbHOCTH U

nporpeccun”
11 HenpepwiBHBIE QYHKITUN U UX https://resh.edu.ru/subject/51/10/
2 CBOMCTBa
11 Touka pa3pbiBa. ACUMITOTHI https://resh.edu.ru/subject/51/10/
3 rpadukoB QyHKIHI



https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
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11 CaoticTBa (YHKITHI HETTPEPHIBHBIX https://resh.edu.ru/subject/51/10/
4 Ha OTpE3Ke
11 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX https://resh.edu.ru/subject/51/10/
5 Ha OTpe3Ke
11 Meto MHTEPBAJIOB U1l PELICHUS https://resh.edu.ru/subject/51/10/
6 HEPaBEHCTB
11 Metox HHTEpPBAIOB JJIsI PELLICHUS https://resh.edu.ru/subject/51/10/
7 HEPaBEHCTB
11
3 I'omoBast KOHTpOJIbHASI paboTa
11 [IpuMeHeHne cBOWCTB https://resh.edu.ru/subject/51/10/
9 HenpepbIBHBIX QyHKIMHA 115

pelieHns 3a1a4
12 [IpumeHeHnne cBOMCTB https://resh.edu.ru/subject/51/10/
0 HENpPEepBhIBHBIX QYHKIMH JUIs

pelieHns 3a1a4
12 [IepBas 1 BTOpas npoU3BOIHBIE https://resh.edu.ru/subject/51/10/
1 byHKIIIH
12 Onpenenenue, https://resh.edu.ru/subject/51/10/
5 reOMETPUUYECKUNCMBICIIIPON3BOIH

oM
12 Omnpenenenue, https://resh.edu.ru/subject/51/10/
3 (bU3MYECKUHCMBICTTIPON3BOIHON
12 YpaBHEeHHE KacaTeIbHOU K https://resh.edu.ru/subject/51/10/
4 rpadguky GyHKIUHA
12 YpaBHEHHE KacaTeJIbHOU K https://resh.edu.ru/subject/51/10/
5 rpaduKy QyHKIIH
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https://resh.edu.ru/subject/51/10/
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12 [Tpoun3BoHBICdIEMEHTAPHBIX PYHK https://resh.edu.ru/subject/51/10/
6 it
12 [Tpon3BOIHBICIIEMEHTAPHBIX ) YHK https://resh.edu.ru/subject/51/10/
7 it

[IponsBoaHas CymMmBl, https://resh.edu.ru/subject/51/10/
;2 MIPOU3BEJICHHUS, YACTHOTO U

KOMIIO3ULUH (PYHKIHIT
12 IIpousBoaHast CyMMBI, https://resh.edu.ru/subject/51/10/
9 IIPOU3BEICHUS, YACTHOIO U

KOMIIO3UIIUH (PYHKITHIA
13 [Ipon3BoHast CyMMBlI, https://resh.edu.ru/subject/51/10/
0 IIPOU3BEJICHHUs], YACTHOT'O U

KOMITO3UIIUHN (PYHKIIMHA
13 | IlpomesxxyTouHast aTTecTarus.
1 | KonrponbHas paboTa
13 [ToBTOpeHME, 0600MIEHNE, https://resh.edu.ru/subject/51/10/
5 CUCTEMaTHU3ALMs 3HAHNMN:

"VpaBuenus"
13 [ToBTOpenue, 06001IeHNE, https://resh.edu.ru/subject/51/10/
3 CUCTEMAaTH3aINsI 3HAaHUH:

"VpaBuenus"
13 [ToBTOpenue, o6001IEHNE, https://resh.edu.ru/subject/51/10/
4 CUCTEMATU3ALNs 3HAHUN:

"Oyukun"
13 [ToBTOpeHnue, 060061IeHNE, https://resh.edu.ru/subject/51/10/
5 CUCTEMATU3ALMS 3HAHUMN:

"IIpousBoanas"



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

13 [ToBTOpeHME, 0600IIEHNE, 1 https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/

11 KITACC

Ne KosnuuectBouacos
Haranzy JuekTpoHHbIeNN (poBbHICOOPa3OBa
n Temaypoxka Bce Kontpoabubie | IlpakTunueckue
YeHHu s TeJbHbIepecypchl

/ ero | padoTsl padoThI
n

[Ipumenenne npou3BOIHON K

uccleIoBaHuo (PyHKIMM Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeneHnne npou3BOTHON K

UCCIIEIOBaHUIO (PYHKIIMM Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne npou3BOHOM K

uccaeaoBaHuio (PyHKIUN Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne npou3BOHOM K

UCCIIeIOBaHMIO (PYHKIMI Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne MPOU3BOJHOM K

UCCIIeIOBaHMIO (PYHKIMI Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne Mpou3BOJHOM K

WCCIEeIOBaHMIO (PYHKIIHH Ha 1

MOHOTOHHOCTb Y 3KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U

HauMEHBIIIETO 3HAa4YEHUs 1

HENpepbIBHON (PYHKLINHU HA




OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAUMCHBIICTO 3HAUYCHUA
HENpephIBHON (YHKIIUU HA
OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HauMEHBIIIETO 3HAUYCHUS
HEeTpepBIBHON (PYHKITMHU Ha
OTpe3Ke

10

Haxoxnenue HauOOJIbIIIErO U
HauMEHBIIETro 3HAUYCHUS
HenpepbsIBHON (HYHKIIUU Ha
OTpe3Ke

11

Haxoxnenre HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUYCHUS
HENpephIBHON (QYHKIIUU HA
OTpe3Ke

12

Haxoxxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS
HEeTpepBIBHON (PYHKITUU HA
OTpe3Ke

13

[IpuMeHeHne npon3BOIHOMN IS
HaXO0KJICHHUS HaWTy4IlIero
pelIeHns B MPUKIAIHBIX 3a7ja4ax

14

[Ipumenenne nponu3BOIHOM IS
HAXO0XJAEHUS HAWTY4IIEro
pelIeHHs B MPUKIAAHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM IS




OIPEICTICHUST CKOPOCTH U
YCKOPEHUs TpoI1iecca, 3aJaHHOTO
dhopmyoit wiu rpadpukoM

[IpumeneHue nporu3BOIHOM IS
OnpeJIeJIeHUsI CKOPOCTH U

16 YCKOPEHUs Tpoiiecca, 3aJaHHOTO
(bopmyIoit i rpadukom

17 Kommnozunusad yakmmit

18 Kommnozutusi yHkImi

19 KommnozutusdyHkimit
I'eomeTpuueckue oOpassl

20 ypaBHEHUI Ha KOOPJAUHATHOM
TUIOCKOCTH
I'eomeTrpuueckue o6passl

21 | ypaBHEHWII Ha KOOPAMHATHON
TUIOCKOCTH
Konrponsnas pabora:

22 "UccnenoBanue QyHKITHHA ¢
MOMOIIIbIO TTPOU3BOAHOM"
[TepBooOpasnas,

23 | OCHOBHOECBOMCTBOIEPBOOOPa3HBI
X
[TepBooOpa3HbIC AIIEMEHTAPHBIX

24 ¢ynkuuid. [IpaBuna HaX0XKACHUSA
epBOOOPA3HBIX
[TepBooOpa3HbIC AIIEMEHTAPHBIX

25 dbynkumii. [TpaBuna HaxoXaeHUS

epBOOOPA3HBIX




26

Hurerpanin.
['eomeTpuueckuiicMbICIMHTErpaIa

27

Brruncinenue onpeaenéHHOTro
uHTerpana mo ¢popmyne Herorona-
JleiiOuuma

28

Brruncienue onpeaenéHHOTro
uHTerpana mo ¢popmyne Herorona-
JleiiOnumna

29

HpI/IMCHeHI/IC HUHTCIrpajia I
HaXO0XJICHUA HJIOIHaIlCﬁ IINIOCKUX

¢uryp

30

[IpuMenenue unTerpana s
HaxO0XIeHUSI 00BbEMOB
F€OMETPUUYECKHUX T

31

[Tpumepsipemenuitnnddepennna
JIbHBIXYPaBHEHHH

32

[Ipumepsipemenniinupdepenima
JIbHBIXYPaBHEHHH

33

Marematnueckoe MOAETUPOBAHUE
peaTbHBIX MPOIECCOB C MTOMOIIBIO
nudpepeHIaTbHBIX YPaBHCHHH

34

Konrtponsnas pabora:
"[TepBooOpa3Has u mHTETpaN"

35

Tpuronomerpuueckre GyHKINH,
UX CBOMCTBA U rpaduku

36

Tpuronomerpuieckue GyHKINH,
WX CBOMCTBA U Tpaduku

37

Tpuronomerpudeckue QyHKIHH,




WX CBOMCTBA U Tpaduku

38

Tpuronomerpudeckue GyHKIuY,
UX CBOMCTBA U rpapuku

39

Tpuronomerpudeckne GyHKINH,
WX CBOWCTBA U rpaduku

40

OT60p KOpHEH
TPUTOHOMETPUUYECKUX YPABHEHHIA
C TIOMOIIIBIO TPUTOHOMETPUIECKOMH
OKPY>KHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUYECKHX YPABHEHUI
C MOMOIIBIO TPUTOHOMETPHYECKOM
OKPYKHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPaBHEHUU
C MOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYKHOCTH

43

OT60p KOpHEH
TPUTOHOMETPUUYECKUX YPABHEHHIA
C TIOMOIIIBIO TPUTOHOMETPUIECKOMN
OKPY>KHOCTH

44

PemenneTpuroHoMeTpu4eCKMXHE
pPaBEHCTB

45

PGIHGHI/IGTPI/IFOHOMGTPI/I'—IG CKHXHEC
PaBCHCTB

46

PemieHneTpuroHOMETpU4ECKUXHE
pPaBEHCTB

47

PeIJ_IeHI/IeTpI/IFOHOMCTpI/I‘-IeCKI/IXHe




paBEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPUUYECKUX (PYHKIIHH.

48 TpuronomeTpruyecKkueHEpaBEHCTB
3"

49 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeNIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUYECKUX HEPABEHCTB

55 OcCHOBHBIE METOBI PEIICHUS
norapuMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS
HPpaIOHATBLHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEILICHUS
HppallMOHATFHBIX HEPABEHCTB

59 OcCHOBHBIE METOBI PEIICHUS

HppalMOHATIbHBIX HEPABEHCTB




OCHOBHBIE MCTOBI pCHICHUA

60 UppaloOHAIbHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peICHUS
UppaloHaIbHBIX YPaBHEHHUH
62 I'paduueckue MeTObI peICHUS
MppaIMOHAFHBIX YPaBHEHHUHA
63 I'paduueckue MeTo bl peLICHUS
II0KA3aTEJIbHBIX YPABHEHUM
64 I'papuueckue MeTo bl peLIeHUs
MoKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTOIBI peICHUS
JorapupMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peHICHNUS
JOrapu(PpMHUECKUX HEPABEHCTB
67 I'paduueckue MeTObI peLICHUS
JorapupMHUECKUX HEPABEHCTB
I'paduueckue MeTOIBI penICHUS
68 | mokxa3aTelIbHBIX U
JorapupMHUUECKUX ypaBHEHUN
I'paduueckue MeTOIBI penICHUS
69 | mokxaszaTenbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN
I'paduueckue MeTOIBI peICHUS
70 | moOKa3aTeNbHBIX U
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue MeTObI peLICHUS
71 IIOKa3aTENbHBIX U

Jorapu(MUUECKUX HEPaBEHCTB




72

Kontponbhas pabora:
"UppaunoHanbHele,
IIOKa3aTeNbHbIE U
norapudmuyeckue HepaBeHcTna"

73

KommnnekcHble uncna.
AnreOpanueckas u
TpUroHoMeTpudeckast GopMel
3aIKcy KOMIUIEKCHOTO YHCiIa

74

KomriekcHbie yncna.
Anrebpanueckas u
TPUTOHOMETpUYecKasi GOpMBbI
3aIMCH KOMIUIEKCHOTO YHCTIa

75

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCIIAMU

76

ApudmeTrueckue oneparuu c
KOMIUIEKCHBIMU YHCJIAMU

77

N300pakeHre KOMITIEKCHBIX
YHUCeNl Ha KOOPAVMHATHOU
IJI0OCKOCTH

78

79

N300pakeHre KOMIUIEKCHBIX
4yyCell Ha KOOPAUHATHOU
IJI0OCKOCTH

®opmyna Myaspa. Kopau n-oit

CTCIICHU M3 KOMIIICKCHOI'O YHCJjia

80

®opmyna Myaspa. Kopuu n-oit

CTCIICHU N3 KOMILICKCHOI'O YHuCJjia

81

[IpuMeHeHre KOMIUIEKCHBIX
Yucel JJs peleHus] GU3NIeCKUuX




U TCOMECTPUUCCKHUX 3aa4d

82

KontponbnaspaboTa:
"Kommiekcupieuncmna"

83

HarypanbHsle u nensleuuncna

84

HaTypaJ'ILHBIC n OejabICYuciia

85

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LENBIX YUCEI

86

IIpuMeHeHue IpU3HAKOB
JEITMMOCTH LIEIIbIX YUCEN

87

[IpumeHeHne mpu3HaKkoB

nenumoctu nenbix uncel: HOJ u

HOK

88

[IpumeHeHne npu3HaKoB

JenumocTu nenbix ancel: HOJ u

HOK

89

[IpumeHeHne npu3HaKoOB

JCIINMMOCTH LECIIBIX YUCECII: OCTAaTKH

10 MOJTYJTIO

90

IIpuMeHeHue pU3HAKOB

JCIINMMOCTH LCIIBIX YUCECII: OCTAaTKH

10 MOJTYJTIO

91

[IpuMeHeHne npu3HaKoB
JEIAMOCTH LEJBIX YUCEI:

anroput™ EBKiMIa i1 permeHust

3a/1a4 B LEJIbIX YMCIaX

92

Konrtponsnas padora: "Teopus

nenex yucen"”

93

Cucrema u COBOKYIIHOCTb




ypaBHEHUH. PaBHOCUIIbHBIE
CHUCTEMbI I CUCTEMBI-CIIEACTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

95

OCHOBHBIE METO/IBI PEIICHUS
CUCTEM U COBOKYITHOCTEMH
paLoOHaIbHBIX YPaBHEHHM

96

OcCHOBHBIE METO/BI PELLIEHUS
CHUCTEM U COBOKYITHOCTEH
MPPalMOHAIIBHBIX YPaBHEHUI

97

OcCHOBHBIE METO/BI PELLIEHUS
CHUCTEM U COBOKYITHOCTEH
II0KA3aTEJIbHBIX YPABHEHUMN

98

OCHOBHBIE MCTOJbI pCHICHUA
CUCTEM U COBOKYITHOCTEH
II0KA3aTEJIbHBIX YPABHEHUI

99

OCHOBHBIE METO/IBI PEIICHHUS
CHCTEM M COBOKYITHOCTEH
JTOrapu(pMHUUECKUX YpaBHEHUI

10

OCHOBHBIE METOBI PEIICHUS
CHCTEM M COBOKYITHOCTEM
norapu)MUUECKUX ypaBHEHUN

10

[IpuMeHeHnEe CHCTEM K PEIEHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3
pa3nuyHbIX o0nacTeil HayKu U
pEeaJIbHOM JKU3HU, HHTEPIIPETALINSA
IIOJIyYEHHBIX PE3YJIbTATOB




[IpumeHeHne cuCTeM K pPEIIeHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aj]1a4 U3

;O pa3nu4HBIX 00nacTeil HAyKH U
pEATbHOM JKU3HH, HHTSPIIPECTALINS
MOJTyYCHHBIX Pe3yJIbTaTOB
[IpumMeHeHre HEPaBEHCTB K
PEIICHNI0 MAaTEMAaTHYECKHX 33129

10 Y 3aJ1a4y U3 pa3IudHbIX objacTei

3 HAYKH U peaIbHOM KHU3HH,
WHTEPIIPETAIHS ITOJTYICHHBIX
pe3yabTaToB
KonTponbras pabota: "Cucremsl

10 | panuMOHANBHBIX, HPPATMOHATBHBIX

4 MOKa3aTeIbHBIX U
Jorapu(MUYECKUX YpaBHCHUH"

10 PaunonansHbleypaBHEHHUS C

5 napameTpamMu

10 PanroHansHBICHEPABEHCTBA C

6 napameTpamu

10 | PamnuoHaIbHBIECUCTEMBI C

7 rnapameTpamMu

10 | HppaumoHanbHBIC ypaBHEHUS,

8 HEpaBEHCTBA C TTapaMeTpaMu

10 HppanmonanbHbIECUCTEMBI C

9 napameTpamMu

11 IlokazarenbHble ypaBHEHUS,

0 HEpaBEHCTBA C TTapaMeTpaMHu

11 [TokazarenbHbIECUCTEMBI C




napamMmeTpamu

11 JlorapudmMuueckne ypaBHECHHUS,

2 HEpaBEHCTBA C TTapaMeTpaMHu

11 JlorapuMHYECKHECUCTEMEI C

3 napameTpamu

11 TpuronomeTpuueckrueypaBHCHHS

4 C mapameTpaMu

11 TpUroHOMETPUUYECKUEHEPABEHCTB

5 a C mapaMeTpamMu

11 TpUroHOMETPUYECKUECUCTEMBI C

6 napamMeTpamu
[TocTtpoeHue u uccienoBaHue

11 MAaTE€MaTHYECKUX MOJENIEH

7 pEATBHBIX CUTYALHI C TOMOIIBIO
YpaBHEHHUH € ITapameTpamu
IToctpoenue u uccieoBaHne

11 MaTeMaTHYECKUX MOJENIEeH

8 peabHBIX CUTYAIHH C TIOMOIIBIO
CUCTEM YpaBHEHMH C
napamMeTpamu
ITocTpoenue u uccieoBaHue

1 MAaTE€MaTHYECKUX MOJEJIEH

9 pEeAIbHBIX CUTYalUi C ITOMOILBIO
CUCTEM YpaBHEHMH C
napameTpamMu

12 | KonrponbHas pabora: "3amauu c

0 napameTpamu"

12 [ToBTOpenue, 06061IeHNE,




cUCcTEMAaTH3allis 3HAHUN:

"VYpaBHeHus"

12 [ToBTOpeHue, 0600MIIEHNE,

5 CHUCTEeMaTHU3aIus 3HAHHH:
"VpaBHeHus"
[ToBTOpeHue, 0600MIIEeHNE,

12 CUCTEMATH3AaNI SHAHUN:

3 "YpaBHECHHS.
CucreMblypaBHEHUI"

12 [ToBTOpeHme, 06001IEHNE,

4 cucTeMaTu3als 3HaHUN:
"Hepasencrsa"

12 [ToBTOpenue, 06001IeHNE,

5 CHCTEeMaTH3alUs 3HAHMI:
"HepaBencrna"

12 [ToBTOpenue, 06061IeHNE,

6 CHCTEeMaTH3alUs 3HAHMI:
"HepaBencrna"

12 [ToBTOpenue, 06061IeHNE,

y CHCTEeMaTH3alUs 3HAHMI:
"[IpousBonHas u €€ npuMeHeHue"

12 [ToBTOpeHue, 06001IEHNE,

3 CHUCTeMaTHU3alis 3HAHHMH:
"[IpousBonHas u e€ npumMeHeHue"

12 [ToBTOpEeHME, 0600MIEHNE,

9 CHCTEeMaTu3alus 3HAHHH:
"IIpousBoHas u €€ mpuMeHeHue"

13 [ToBTOpeHue, 0600MIEHNE,




cUCcTEMAaTH3allis 3HAHUN:
"NHTerpan u ero npuMeHeHue"

13

[ToBTOpeHue, 0600MIIEHNE,

1 CHUCTEeMaTHU3aIus 3HAHHMH: 1
"®yHkuun"
13 [ToBTOpeHue, 0600MIIEeHNE,
5 CHCTEeMaTHU3alus 3HAHHH: 1
"dyHkuun"
13 [ToBTOpenue, 06061IeHNE,
3 CUCTEMAaTH3alUs 3HAHUI: 1
"dyHkuun"
13
4 HTorosasikoHTpoJbHasspaboTa 1 1
13
5 HroroBaskoHTpoIbHasspadboTa 1 1
13 [ToBTOpeHME, 0600MIEHNE, 1
6 cHCTEMAaTH3aAUI3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 136 10
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Maremaruka: anreOpa 1 Hagajla MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
AnreOpa u Hauana MmaTeMaTuyeckoro aHainusa, 10 kinacc/ Mypasun K.,
Mypasuna O.B., O011ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO «[PODAY;
AxunonepHoe obmectBo «M3narensctBo «IIpocsemenne»

METOJUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

MeTtonuueckoe mocodue k yueonnkam ['. K. Mypasuna, O. B. MypaBunoit
«MartemaTtuka: anrebpa u Hayajia MaTEMaTHUECKOTO aHalln3a, TEOMETPHUS.
Anre0Opa 1 Hadajga MaTEMaTUYECKOIO aHaIu3a. YTIyOJIeHHbIN ypoBeHby. 10-11
kiaccsl. O. B. MypaBuna

VYuebnas nutepatypa. Beptukans ([poda)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/11/



CraproBasi KOHTpOJbHasA padora 10 kiaace
eapuanm 1
Yacrtp 1.

2 N2
Nel Haiinure 3HaueHue BoipakeHus: 14- G) —50- (?1) .

Ne2 O yucnax a u ¢ U3BECTHO, UTO a< ¢ . Kakoe u3 crneayronmx HepaBeHCTB HEBEPHO?
Bapuants! oTBeTa:

la—31<¢c—31 2a+34<c+34 LA 4L <X

10 10 19 19
Ne3 PacronoxuTe B HOps/IKE BO3pacTanus uucna: 7, 52, 4 /3.

Bapuants! oTBeTa:

1.7,5V2,4V3  2.5v2,4+3, 7 3.5V2, 7, 4V3 4443, 7 542
Nod Permmre ypaBuenne 2 x° + 5x —3 =0, - S —
‘Jy us N
Ne5 Haiigure 3uauenue ¢ o rpaduxy Gyskuun y = ax’ + bx + ¢, L | gl | \\‘
1300paKEHHOMY Ha PHCYHKE [ (‘) . l \1 .
- _T.__ e —
Ne6 Pemmre HepaBeHCTBO X — 2< — 3x. B
T TN
Ne7 CroumocTs nojHoro o6usnera B mysei — 600 pyOneit, L I! 1 ﬂ

IIKOJIbHUKAM TipenocTaBisiercs ckuaka 40%, ctynentam — 20%. e
Ckomnpko py0Ieit ToJDKHA 3aIUIATUTE TPYIINA, COCTOSINAS U3 JBYX IIKOJLHUKOB, OJJTHOTO CTYJICHTA M IBYX
YeJIOBEK, HE UMEIOIIUX JIbIOT?

Ne8 Ha crapslit HOBBIH roA caenany 80 BapeHUKOB, U3 HUX 12 ¢ HAUMHKOH, IpeApeKaroIel XOpoLIe
coObITus, U 10 - ¢ HAUMHKOH, NpeApeKarolIel IIoXxue coobITHs. X034iiKa IepBOil BHIOUpaeT OUH
BapeHHUK. KakoBa BEpOATHOCTH TOr0, YTO OHA BBHITAIIUT «XOPOIINI» BapEHUK?

Yactp 2.

n+1

Ne9CoxpaTute 1poOh

22n-1.3n+3"

Nel0Ppi6osioB B 5 4YacoB yTpa Ha MOTOPHOHM JOJKE OTHPABWICA OT MPUCTAHU NPOTHB TEUEHUS
peKu, yepe3 HEKOTOpoe BpeMs Opocui [Kopb, 2 4Yaca JOBWI pblOy U BepHylcs obpatHo B 10
4acoB yTpa Toro ke [JHsI. Ha kakoe paccTOsHHE OT MPHUCTAaHU OH OTIUIBLI, €CJIM CKOPOCTh PEKU
paBHa 2 KM/4, a COOCTBEHHass CKOPOCTh JIOAKH 6 Km/4?



Bapuanm I1
Yacrtp 1.

2
o 1 1
Nel Haiingure 3HaueHue BeIpakeHus 53 - (E) -6 >

Ne2 Ouumcnax au b usBectHo, uTo @>b . Kakoe u3 cienyromux HepaBeHCTB BEPHO?
Bapuants! oTBeTa:

4% b
25 25

l.a +56<b + 56 2.a-304 <b - 304 3-<

(SRS
uls

Ne3 Pacnonoxute B mopsijike Bo3pacTaHus umcia: 8, 6 2,5 /3.

BapI/IaHTBI OTBCTA.

1. 8, 62,53 2. 642,543, 8 3. 642, 8, 53 4.5+/3, 8, 62
Ne4 Pemute ypaBHeHHe 5-2x = 11-7(x+2). N
Ne§ Haiinure 3Hauenue ¢ o rpaduky QyHKIUHN y = ax’ + bx +c, \ /

M300paXEHHOMY Ha PHCYHKE

|
)
o
43 J

Ne6 Permre HepaBeHCTBO 6x — 3< 4x.

Ne7 buner B Teatp crout 1800 pybneit (mecta B maptepe) u 1400 pyOreii (mecta B ampurearpe),
MIKOJIEHUKaM npepoctaBisieTcs ckunka 30%. Ckonpko py0iell COCTaBUT CTOMMOCTB OWIIETOB /IS
TPYIIIEL U3 6 MIKOJIBLHUKOB, €CIU 2 U3 HUX MPHOOPETYT OMIIETHI Ha MECTa B apTepe, a OCTaIbHbIE Ha
MecTa B amdurearpe?

Ne8 U3 25 yyammxcst JeBSITOro Kiiacca 4eTBEpO MPHUIILIH Ha YPOK B KPacHBIX (PyTOOJNIKAX, MATEPO — B
CHHHUX, TpO€ — B ENTHIX. OCTalbHbIE MPUILIH HA YPOK B KOCTIOMax. KakoBa BEpOsITHOCTb TOTO, UTO
CJIy4aiiHO BBIOpPAHHBIN YUEHMK NPUIIEN HA YPOK B pyTOOIKE?

Yactp 2.

52-100™
22n.52n'

Ne9CoxkpaTure 1poOb

NelO0U3 mynkra A B myHKT B, pacctosHme Mexay kotopeiMu 80 KM, Beiexanl aBToOyc. B
cepequHe MyTH OH ObLT 3aaepkaH Ha 10 MUHYT, HO, YBETHYHUB CKOpPOCTh Ha 20 KM/4, mpuUOBLT B
nyHKT B BoBpemsi. C Kakoil CKOPOCTBIO aBTOOYC Mpoexajn IMEepBYIO IMOJIOBUHY MyTH?



Kountpoabsnas padora Nel o teme «/leiicTBUTEeIbHBIE YN CJIA»

BapuaHT |

. BBIUMCIHUTH:

p ¥ 2 @2vT6y.

159 . 272 .33
. HU3BecTHO, uTo 12* = 3. HaitTu 122¥ 1,

. BrimonruTs aeitcteus (a > 0, b > 0):

V5+1 P
1) a4+V5 .| L . 2)M_3b_
avi-1 {/E
. CpaBHUTHL uncja:
2 : 2)7 N 2\Y7
1) | £ 21 : 2 2T = ;
(3 =(3) peoTa(4)

. 3anucaTh 0ECKOHEUYHYIO NEePUOAMUYECKYI0 AeCATHYHYIO Apods 0,2(7)
B BHJle OOBIKHOBEHHOM.

1 1 1
a2 + 2 a2 — 2 az +1
. npua>0,a=#1.

. Yopocturs [ -

1 a-1 1
a+ 2az +1 a?
BapuaHr Il
. Briuucaure:
9.5 . Q0
p 268 ) @V
44 . 275

. HUaBecTHO, uTOo 8* = 5. Haiitu 8~ *2,
. BeimosnHuTh geiictBusg (a >0, b > 0):
3 Yab - U5
1) (@®+1)v3. 1, 7 . |
y @iy, ) =

. CpaBHUTH uucya:

n

3 5
1) (0,7) ® u (0,7) ¥; 2) (m)¥3 u(3,14)"3.

. 3anucaTth OECKOHEUHYIO IePUOAUYECKYIO AeCATHUYHYIO Apods 0,3(1)
B BUJle OOBIKHOBEHHOM.

= 2 - y2 Tz
. ¥YnpocTurs ! ... y [—) npu x >0, y > 0.

3 [ 1 1
x4 + x2y4 x4 + y+




KonTposbnast padora Ne2 no reme «CreneHHast pyHKIusD)



_Bapwanr |

1) Buscuursn, Ha KAKNX npoMexxyriax Gyukuus ybuisaer,
1 -
[;] W1 (3.2 n (342)°.

1) J1-x=3; 2) Jx+2=J3-x; ) JVi-x=x+1;

YRAATE €& 00a8CTH ONPeAeSIeHNA M MHOMKECTRO JNaveHHi,

1) BBIACHHUTBL, HA KAKHUX OPOMEXYTKax (GYHKIUA BO3pACTaET.

o (38
(4,2 u 1; (3) a (L)

1) Jx-2 = 4; 2) V5-x=/x-2; 3) Vx+1=1-x;

YKa3aTh eé 06J1acTh ONpeje/ieHUsi 1 MHOXKeCTBO 3HAYeHHUH.

1. Haitru ofxacts onpesesenus GyHRunn
y=Va- s,
2. Haobpasuts scxua rpaduka pynukumun y = x .
2) CpapHuTs YyHcaa:
3. Peuinty ypasnenne:
4) JV2x+5-Jx+6 =1,
4. Haitrn pyuxumo, obparuyio K Gyuxunn
y=(x~-8)",
5. Pemnts nepanencrno Jx + 8 > x + 2,
BapuaHr |l
1. Haitu obnacts onpegeneHns GYHKIUU
1
y=(x*-9) 2.
2. H306pasuTh acku3 rpaduKa GyHKIHHU y = x5,
2) CpaBHUTBL yucJa:
3. PewuTs ypaBHeHue:
4) J83x+1-Jx+8=1.
4. Haitu dyHKOuio, o0paTHyIO K QYHKIHH
y=2(x+ 6)1,
5. PemuTh HepaBeHCTBO vX — 3 < x — 5.



KonTpoasnas padora Ne3 nmo reme «CreneHHast GyHKIus»

Bapuant 1

1 Haitnure obnacte ompenencHus (yHKIIUH:

a) y= V2x—x2, 6) y==

2 Iloctpoiite rpaduk ¢ynkuuu y=. Haiigute e€ obmacth omnpeaeneHuss U o0JacTb 3HAYEHHH.

3 Haiigure ¢yHKIuio, oOpaTHYIO K JaHHOW, €€ o0nacTb ompeieneHuss U 0o0IacTb 3HAYCHUI:

y=Vx-3.

4 Pemute ypaBHEHHS:

a) V5—4x=32; 0) V4x?-3x—1=x+1.

5 Pemnre HepaBeHCTBO: VX + 8 > x+ 2.

Bapuant 11

1 Haitnure obGnacte ompenencHus (yHKIIUH:

a) y= V5x— 2x?, 6) y=——

2 Toctpoiite rpaduk ¢ynkuuu y=. Haiigute e€ oOmacte ompeaencHuss u o0JIacTh 3HAYCHUIA.

3 Haiinure ¢dyHknmio, oOpaTHy0 K JaHHOW, €€ 00JIacTh OmpeaesieHus U 00JacTh 3HAYCHUM:

y=Vx+ 2



4 Pemute ypaBHEHHS:

a) V2x—3 = 1,6; 6) V3x2+5x+8=3+x

5 Pemmute HepaBeHCTBO: VX —3 <x—5.

KonTpoasnas padora Ne4 nmo teme «Iloka3zareabHas GyHKIIHA»

Bapuanr |

1. Pemuts ypaBHeHHe:

1 2-3x
1) (3) = 25; 2) 4% +2% - 20 = 0.

2. Peunth HepaBeHCTBO (g] > 1%.
3. Pemntsh cucrem asmenuit { 7" 4,
; yyp 5Ery = 25.
4. PemuTh HEepaBeHCTBO: 5
x“ -1
= 1 2
1 5)2 %« = 2) | = = 1.
) (V5) z ) (13)

5. Pemuts ypaBHenue 7T*1 4 3. 7 =2%+5 4 3. 2%,

BapuaHr Il

1. Pewuts ypaBHeHue:
1) 0,12-3 =10; 2) 9*-7.3*-18=0.

X
2. PeminTs HepaBeHCTBO (1%) < g

x+y=-2,

3. Pemuts cucreMy ypaBHEHUH {6“5-‘/ - 36.

4. PewiuTh HepaBeHCTBO:

x2-4
1) (3/3)*6> %; 2) (1%] < 1.

5. Pemints ypaBHeHue 3**3 + 3*=5.2x*+4 _ 17 . 2%,



ITosryronoBasi KOHTpOIbHAsA padoTa

Bapuanr |

1 .Borancnute V144 -9
2. Pemmre ypaBHeHue: a) Vx + 3 =1 0) Vx—1=x-3 B) 632 =1
3. Pemure HEPAaBEHCTBO
2 3\6
a) V3x—5<5 6) 06°* > (3)
4. VKaXnTe IPOMEKYTOK, KOTOPOMY IIPUHAIEKUT KOPEHD YPABHEHUS
3 4+72.37 =75

1)[-6:-4] [3:-1. 3 [47]. 4y [3:3],

5. Haiinnure 3Ha4eHHE BBIpAXKEHUS %o+ Yo ecmm (¥oi o) pelIeHre CUCTEMBI YPABHEHUI

y

3*+22 =29
y

3*—-22 =25

6. HaiinuTe niensie pemenust HepaBeHCTBa 9% — 3* — 6 > OHa oTpeske [—3; 3].
Bapuanrt I1
1. Beruncnure V54 - 4
2. Pemnte ypaBHeHHE: a) VX — 2 =5 0) V2x+9=x+3 B) 42x3 =1

3. Pemte HepaBeHCTBO

a) VAx—3 > 5 6) 0,85°* > (g)6



4.Pemnute 1 B OTBETE YKAKUTE MPOMEKYTOK, KOTOPOMY IPUHAJUIEKUT KOPEHb YPaBHEHUS
F-34°=5.

nl-8-3, g [20]. 3) [0: 2] 4) [3:8],

5. Haiinure 3nauenue Boipakenus ‘o * Yo ecu (%05 ¥o)_ pELIEHNE CHCTEMbBI yPaBHEHHUH
23 4= .
B+¥=C

6. Haiimure niensie pemeHns HepaBeHCTBa 4* — 2% — 12 < OHa oTpeske [—3; 3].

KontposabHas padora Ne6 mo reme «Jlorapupmmuueckas pyHkuus

BapuaHT |

1. BeiuucauTsh:
1) logl 16; 2) Hi+logs3, 3) log;135 — log;20 + 2log;6.
2

2. B oaHOUl cucTeMe KOOPAMWHAT CXeMaTHYeCKH MOCTPOUTH rpadUuKu

Gyarunit y = log, x n y = (i) .
4

3. CpaBHuTh umucsia log, J u log, 3.
24 29

4. Pemnts ypaBHeHue log;(2x — 1) = 2.

5. PewnTs HepaBencTBo log, (x—5)> 1.
3

6. Pemursr ypaBHeHue log,(x — 2) + log,x = 3.
7. PemuTs ypasHeHue loggx +log 5 x = 14.
8. Pemurs HepaBencTBo log2 x — 2log; x < 3.

BapuaHr Il
1. Beruncaurs:
2logl 7
1) 1og3%; 2) (%) 3, 3) log,56 + 2log,12 — log, 63.

2. B onHO# cucTeMe KOOPAMHAT CXeMaTHYECKHM MOCTPOUTH rpadukKH
byHkuuit y = log,x u y = 4*.

3. CpaBruTs uncna log, g 1% u log o 1%.

4. Peumntb ypaBHeHue log,(2x + 3) = 3.
5. PemuTs HepaBeHcTBO log;(x — 3) < 2.

6. Pemnts ypaBuenue log;(x — 8) + loggx = 2.

7. Pemwuts ypaBHenue log  x + logy x = 10.
8. Pemurh HepaBeHCTBO logg x — 3log, x < 4.






Kontposabnas padora Ne7 no teme «Jlorapupmuueckas pyHKIus»

Bapuanr I
1. Tocrpoiire rpadux Gynkumn y = logysx. Kak uimensercs y, xo-
I'/1a X BO3PACTAET OT -}no 8?7

2. Petunre ypasHeHue:
a) logl(x2 +6x) = -2;

4
6) log, f ~log,2X =-0,5.

3. Pewumre Hepanenctso lg'x — 1gx > 0.

4. Pewnre cHcTeMYy ypaBHCHHH
logyx + logay =2
x—-4y=15.

log, ,(x—2)
5*. Pemnre HepaBeHCTBO ——"‘-_T—-S 0 METOOM HHTEPBANOB.

Bapwanr 11
1. Moctpoitre rpadux dynxkumn y = logex. Kax uamensercs y, xoraa
X BO3pacraert or -}no 16?
2. Pemure ypasHeHne:

a) Iogl(x’ + 8x)=-2;
3

6) log, 22 + log, J5x = 2.

3. Pewmte nepasenctso Ig'x + Igx < 0.
4. Peuunre CHCTEMY ypaBHeHHi
logo sx + logo sy = -1
Xx=-2y=3.
log,(8 -
5*. Pewnre HepaBeHCTBO _o_g:(.Tx) < 0 METOIOM HHTEPBANOB.






KonTpoasnas padora Ne§ nmo reme «Jlorapugmudeckass pyHkuusn

Bapuant 1

1. Iloctpoiite rpadhuk QyHkunu y = loggsx .
1
Kak wusmensiercsa y, Korga x BO3pacTaeT OT S o 8?

2. Pemnte ypaBHEHHE: a) logi(x? + 6x) =-2;
4
6) log, (x* —3x+10) =3

3.Pemte HepaBeHCTBO 105, (1=%) > 1.

4. Peuinre cucTeMy ypaBHEHHH
log:x + logyy =2
{ x—4y=15.
Iogw(x -2)

3 < 0 METOI0M HHTEpPBAJIOB.
x —_

5*. Pemnte HepaBeHCTBO

Bapuant 11
1. Toctpoiite rpadux GyHKIMH y = log,x.
Kak um3mensiercss y, Korga x BO3pacTaer OT % no 16?
2. Pemnre ypaBHEHHE: a) logi(x? + 8x) =-2;
3
6) log2x —4log2x = 12,
3.Pemte HEPABEHCTBO log %t (7x+3) > -1,

4. PewiuTe CHCTEMY YPaBHCHHH
logo sx + logosy =—
x=-2y=3.

log.(8-x)

5*. PetinTe HepaBeHCTBO ﬁ%x—— < 0 MeTo0M HHTEPBANOB.






KonTpoasnas padora Ne9 no reme « Tpuronomerpudyeckue popmyabi»

BapunaHt |
. BBIYHCIHTE:
1) cos 765°%; 2) sin %’-‘—

2. BrruucauTe sin o, ecau coso = i% U —-6n <o <-5nm.

3. YnpocTuTh BhIparkKeHue:

cos(m — o)+ cos(a—n+ a)
2
1) sin(o + B) + sin(a — B); 2)

1+ 2cos(—a)sin(-a)

3. YIOpocTUTh BhIpa’KeHUeE: (37:
cos

PemuTs ypaBHEeHUE:

1) 2003§= 1+ cos x;
2) sin(%—3x)cos2x—1= sin3xcos(3?"—2x).

HokasaTb TOMXIECTBO cos4a + 1= %sin 4o (ctga — tga).

BapuaHT |l
BeIYUCIUTE:
1) sin 765°; 2) cosl?si.

n 51

2. BeruucauTs coso, ecau sino = 0,3 u s << =

———u]+ cos(m + o)

1) cos(o — B) —cos(o + B);  2) ;
2$in(a - E)cos(—ct)+ 1

0o

PemuTs ypaBHeHHe:

1) 23in§= 1-cos x;
2) cos(§-2£+ x)cos3x—cos(1t — x)sin3x = —1.

Hokasats ToxkaectBo (tga + ctga)(l — cos4a) = 4 sin 2.



Hrorosasi kouTposibHas padora 10 kiaace

BapuanTt 1

1* Bprauciure:

J2 271

log,16—1log 1 arcsin0,5+arccos—  sin—=
4 2
) 8: o 2 .5 4

2* Pemmre ypaBHEHHUE:!
2 23x—2 =128; ) |Og3(x—3)+|093x=|0934; B) Zsinx:\/z_

log, ; (5—2x) <log, ;3

3* Pemmmre HEpaBEHCTBO
4Y Pemnte ypasuenme COS 3X=COSX,

2
5Y Pewite ypaBHEHHE 6cos” x+7cosx—3=0

6™ Permre ypasmerme  05IN° X+45iN XC0S X+4€0s* X =3,

Bapuanr 2

1* Bpraucaure:

. 3 1
log. 125+ Ioggi arcsin — +arccos — cos%—ﬂ
2* Pemmrte ypaBHEHHUE:
2) P =243, ) log, (x+2)+|0g3x:l; B) 3cosx=15

log,, (6 —x)>log,,5

3* PemnTe HEPAaBEHCTBO
4" Pemmre ypaBrenne SlN 3x=sinx,

2
5" Pemmre ypasuerme 2C0S” X+9C0SX+2=0

6™Pemmre ypasnenme  DSIN° X—5SINXCOSX+2c0s” X =1



Bxoanasi kouTpoJsibHas padora 11 kiace

BapwuaHT |
. Pemurs ypaBHeHue:
1) Y2cosx—1=0; 2) 3tg2x + /3 =0.
. HaitTn pemenue ypam—teﬁna sin% = —% Ha oTpeske [0; 3x].

. PemiuTs ypaBHeHwue:
1) 83cosx — cos?x = 0;

2) 6sin?x - sinx =1; 3) 4sinx + 5cosx = 4;
4) sin'x + cos’ x = cos?2x + %
BapuaHnT Il

. PemuTs ypaBHeHUe:

1) V2sinx - 1=0; 2) tg%-ﬁ:O.
. HaiiTu pemeHue ypaBHEHHS cos% = % Ha orpeske [0; 4n].
. Pemnts ypaBHeHue:

1) sin?x — sinx = 0;

2) 10cos®x + 3cosx = 1; 3) 5sinx + cosx = 5;

4) sin*x + cos*x = sin?2x - %

KOHTPOJIbHASA PABOTA N2 1 (1 vac)
Bapwuant 1

1. Jlaa MHOrO4J€H
f(a; b) = 2ab* — 11a® — 3ba* + 5ab* + Ta*h + 4a(-1)ba — (a + b)ab.
a) IlpuBeauTe faHHBIH MHOTOWIEH K CTARJAPTHOMY BHMAY.
6) Ycranoeure, SBNAAETCH JIM IAHHLIH MHOIOWIEH OXHOPOIHBIM.
8) Ecim faHBBIT MHOIOYJIEH $BJISIETCS OAHOPOAHBLIM, ONpene-

JIMTE €ro CTeNeHb.

2. PasionTe MHOIOU/EH HA MHOYKHTENH:
a)x*—3x*+ 3x - 9;
6) 6a* — bab — 6b%.

3. Pemmre ypasnenue x* — 7x + 6 = 0.

4. Jloxaxure, uro suipaxcenne a'’ — 2a° + a® genwres ma a - 1.

5. Ilpu kaKuX 3HAYEHHSX NAPAMETPOB @ ¥ b MHOrouseH
fix)=4x* - 16x* + 3x* + ax + b
Aenures 6e3 0CTATKA HA MHOPOYJICH
gx)=x*—4x + 1?

/



KOHTPOJIbHAS! PABOTA N2 1 (1 yac)
Bapnanur 2

1. lan mHOrO4YNEH
flx; y) = 2x%(—1)y — Tyx* + 2xy* + 5 — Byxy — 117 + (x + y)yx —
- 2xyx.
a) IIpuseauTe AaHHBIN MHOrOWIEeH K CTAHAADTHOMY BHAY.
6) YcranosuTe, ABJACTCH TN JAHHBIN MHOIOYWIEH OAHOPOAHBIM.
B) Eciv pannsiit MHOMOYIEH ABJIAETCH OAHOPOAHBIM, OTIPEAesH-
T€ €ro CTeneHs.
2. Pa3sioKnTe MHOIMOYWIEH HA MHOMKHTEIH:
a) 3x® - x*+ 27x - 9;
6) 6m* — 18mn — 5n®.
3. Pemure ypassenue x* — 19x — 30 = 0.

4. Jlokaxwure, uTo Bpaxenue a' + 2a'® + a'® nenwres ua a + 1.

5. Ilpu kaxkux 3HAYEHHAX NApaMeTpoB a ¥ b MHOrOwWIeH
f(x)=56x"+20x° + 11x* + ax + b
pesutcs 6e3 OCTATKA HA MHOTO4IEH
g(x) = 5x* + 10x + 672



KOHTPOJIbHAS! PABOTA N2 2 (2 yaca)
Bapuanr 1

5 mecm_rre:
a) ¥0,0625 — ¥-243;

6) Y20 .35 . Y25 . 37,

. Peminre ypasHenmue:

a) Yox +1 =3;
6) Yx? - x - 131 =-5.

. Hocrpotire rpaduk Gpynkmmn y = —¥x — 1 + 3.

. Haiire obnacTe onpenenenns QyHKIHH
Y+ 3

—-x+ 2

Ya? - 2¥ab
. ¥YIpocTuTe BEIpAXKEHHE e .“4%—" f“%-;.

. Pacnionoxure B nopsake yOunIBaHHA CleAyIONIHe YHCIA:

v2, ¥3, ¥6.

y=Yx? -5x+6 +

. ¥npoctuTe Bhpaxkenne Y343x* + Y8lx* - VB64x® u maiigure

1
€50 3HaYeHue Npy x = —5.

KOHTPOJIbHASI PABOTA N2 2 (2 vaca)
BapuanTt 2

. Beruucnure:

a) §-0,343 + ¥729;

6) V27 . 11% . Y28 . 117,

. Pemute ypaBHenue:

a) Y4 - 3x = 4;

6) Yo —x - dd = -2.

. ITocrpoitre rpadmk QyHKIMN ¥ = Yx+3 - 5.
. Haiizure obsnacts onpeneneHus GyHKmn

y:e/;T-ﬁM

-x-1"

Ya? + 3%ab
.4 S
NPOCTUTE BHIpAXKEHUe o+ oVt + o0

. Pacniosioxkure B nopsiike BO3PACTAHMS CJIEAVIOLIUe YMCAa:

J2, ¥, 9.

. ¥npocrure supaxkenne ¥625x* — ¥Y32x° - J36x2 u maiimure
ero sHavyenue npu x = -0,25.



KOHTPOJIbHAS! PABOTA N2 3 (1 yac)

Bapuanur 1
. Buiuncnnre:

1 12
@) 27" - (3);

1 2 1
6) (3° — 1x3* + 3% +1).

11 1o
. Ynpocture Bupaxenue (a' + b')* - (a' - b')°.
2 1

. Pemmre ypaBrenue x * —x ¥ - 2= 0.

. CocraBbre ypaBHeHMe KacaTesqbHON K rpaduky QyHKIMK
3

y=%x‘ - x*BTOYKe x = 1.

.3 4
. Pemnre Hepasenctso x ' — 1< (x - 1)°,

. Pemnre ypasuenue z° + 8 = () Ha MHOKECTBE KOMILUTOKCHBIX
quce.



KOHTPOJIbHASI PABOTA N2 3 (1 yac)
Bapuanr 2

. Buruncimre:
weit - (1)’

6) (2§ + l)(23 - 2§ +1).

5 1 ! 1
. Ynpocrure Bupaxenue (a® + 2a?)° — (az - 2a?),
8 ) 2
. Pemnre ypasuenme x * — x4 -8 =0,
. CocraBbTe ypaBHeHMEe KacaTensHOMN K rpaduky QYHKIMH
7

4
y=zx" + x* B ToyKe x = 1.

EE
. Peumre mepasencreo (x +1) * > x7 + 1.

. Pemmyre ypasrenne 2° — 27 = 0 Ha MHOMeCTBe KOMIUIEKCHBIX
Yyucel.



KOHTPOJIbHASI PABOTA N2 4 (2 yaca)

Bapmanr 1

. NocTpoiite rpadux dysripm:
a)y=0,6"+1; 0) y = log; (x + 3).
. Pemute ypasuenune:

i
6)4*+ T7-2"1=4,5.
. Pemnnte HepasencTBo 3"'—"{“2 < (%)F!T.
1) | gos
. Beruncsnure log, L

HE

. CpasunTe uucna a u b, ecmu:
2
= O g TN
a)a= logég. b= (3) >
6) a = log, 500, b= 410000,

. Pemnre nepaBencrso 21 > 2log, /3.

0,2 - 5

KOHTPOJIbHASI PABOTA N2 4 (2 yaca)
Bapuanr 2

1. ITocrpoitTe rpadbuk QyHKIIM:
a)y=314 6) y = log, x - 3.
3

2. PemuTe ypasHenue:
) 5 TP 5 A
» (35) = J;
6)3-5%1'-2.5*=5,

o o N
3. Pemnre mepasenctso 7' ™ < (,—})3—".

(3)"- o
(1) #
5. CpaBaure uncna a u b, ecan:
a)a= log!-l,zﬁ. b= 0,5‘1‘;
7

4. Brerynenure log,

6) a = log, 2000, b= ¥500.

6. Pemure HepapeHcTBO 13‘% 2 2log, V7.



KOHTPOJIbHAS! PABOTA N2 5 (2 yaca)
Bapuanr 2
: Bﬁrtmc.nwre glost-lend

2. Pemmure VPaBHeHHe:
a) log; x + log,, 36 = log; (2x + 6) + log; 48;
T

6) logi(4 ~ 2) + log, 78— = 2,
2
B) X = %xs.

. PemunTe HepaBeHCTBO:
a) log, (x - 5) > ~4log, {/1;
2 s V3

o ("> ("

. Heenenyiire dyrxnuio y = €*(2 — 3x) Ha MOHOTOHHOCTH M K-
CTPEeMyMbl.

. K rpadbuky dysxknuu y = In (x — 1) nposesena kacartesnHas,
napaensHas OGHCCeKTpHCe NepBoi KOODAMHATHON YeTBEepTH.
Haitpure nnomases TpeyronsHuKa, 06pa3oBaAHHOIO 2710 Kaca-
TEeJNBHON W OCAMM KOODJAHMHAT.

. Pemure nepasencrso logs, , 8 + log,, , x* < log,, . (x + 4).

KOHTPOJIbHAS! PABOTA N2 5 (2 yaca)
Bapuant 1

. Borumciure 367°%°* 08!

. Pemiure ypaBuenme:
a)lgx-Ig12 =log,, (x + 1) - log,pn 4;

6) logt(x - 1) - 2log; % = Qe

B) x"* = é’x.
. Peuture HEpaseHCTBO:

a) log, (x - 2) > -3log, {/I;
3 5 Y5

5 (11_2;)10»!) (%)m‘«s-m.

. Mcenenyiire dysknumio y = e*(3x + 2) HA MOHOTOHHOCTE H 9K-
CTPeMyM&l.

. K rpaduxy dyrxnmu y = In (2x + 4) npoBesiesa KacatensHas,
napaunenbuas npamoii y = 0,5x — 3. Haiigure Touky nepeceye-
HHSA 9T0H KACATENIBHON ¢ OChIO X.

. Pemure mepasenctso log;, , (1 - 2x) > log,, . 3 + log,, , x*.



KOHTPOJIbHASI PABOTA N2 6 (1 uac)
Bapuanr 1
1. Jlokaxwure, 9T0 QYHKUMA Y = %x‘ — €08 2x ABASAETCA NepPBooH-
pasHoit ans GyEKOuM y = x* + 2 sin 2x,
ROy SR, | §
2. Ins dyHKoun y = W oo A HaiynTe Ty nepepoobpasHyio,

rpaduK KOTOpPOH NMPOXOANT 4Yepes Touky A(—3; —2).
3. BurumcnuTe OonpesiesieHHbl MHTErpa:

a) S(%x+sinx)dx; 6) g“x""w*z’“ldx.
2

x2
4. Haitaure momans Gurypsl, orpaniveHHEON rpadHKoM GyHK-
uwan y =1+ x* w npamoit y - 2 = 0,

5. Hasecrro, yro dyrkuns y = F(x) — nepsoobpasuas mis PyHK-

uuH y = (252 - 2*)Vx - 3. Hcecnepyiire dyrkuuo y = F(x) na
MOHOTOHHOCTh ¥ 3KCTPEMYMBI,

6. TIpn Kakux 3HAYEHHAX NAPAMETPA @ BHINONHAETCS HEDABEHCTBO

S(4x-a)dx( 5a - 67

KOHTPOJIbBHAR PABOTA N2 6 (1 yac)
Bapuanr 2

. Hoxaskure, 410 QYHKIHA Y = %x’ + 8in 8x sBAsieTcs nepBoob-

pasHoit aas GyHKuuE y = x® + 3 cos 3x.
3 7
X = = i
Ins dyEKUMH Yy Jor—e Fa¥ HaluTe Ty TepBOOOpPa3HYIO

rpadHK KOTOPOif mpoxoaur yepes Touky A(1l; —5).
. BeluncoATe onpejeneHHblit HHTErpas:

a)S(—\lﬁ+oosx)dx; G)S?'ta*'h;_ax"sdr.

. Haifaure mnomans ¢urypel, orpasaYeHHoit rpaduxom QyHk-
uun y = -2 — x° g npaMoit y + 3 = 0.

. UssecTrO, uT0 yHKUMA y = F(x) — nepsoobpasuas ans QyHK-

mun y = (4x - x*)V-x + 1. Ucenenyitre ¢pyrxmmio y = F(x) Ha
MOHOTOHHOCTbL M 3KCTPEMYMBI.

. I'Ipu KaKHX 3HAYeHHsAX napamerpa b BEINIONHAETCA HEPaBEeHCTBO

S(b - 4x)dx = 11 - Tb?



KOHTPOJIbHASI PABOTA N2 7 (2 vaca)
Bapuanr 2

1. Pemure ypaBHeHue:
1 B i
A xrd @+l - %

6) sin 2x — 2sin’x = 4 sin x — 4 cos x;

B) 344 = (%)4.21

2. Peuure HepaBeHCTBO:
a) l—%"’—’ >0; 6)15x+1<|x-1]
3

3. Pemnte ypasuenue log, (x + 12) = 3%%-*,
4. Pemure ypasuenue |cos x| = cos x — 2sin x.

5. BayTpu kBajpara ciyvainsiM ofpasoM Beibpana Touka. Kakosa
BEPOATHOCTb TOTO, YT0 OHA PACHOJNOMKEHA BHYTPH BIIHCAHHOIO

B HETO xpyra?
KOHTPOJIbHASI PABOTA N2 7 (2 vaca)
Bapuanr 3

1. PeuinTe ypaBHeHue:

2 3 2
= A P v R

0) sin x + sin 2x = cos x + 2 cos? x;
111 2%

B) 25 2 - 55 #T!_z].

2. Pemunte HEpaBeHCTBO:

2 _
a) x"_zs) < 0;

2,5
6) x+1]+3 <2,5-|x+1};
B) x“wallon) 5 JQQ3loweax+2

3. Pewnre ypasnenue log, (x — 1) + (A log.(x - 3) - L}
5 x+1 x

|2sinx - 1|

< -cos’x = 2 x.
2sinx -1 cos

4. PemuTe ypaBHeHHe COS x ~

5. BRyTpH NpAMOYIOJLHONO TPEYTONBHMKA ¢ OTHOLIEHMEM Kare-
TOB, paBHbIM 3 : 4, M runoTenysoit 70 cM cayuaiipnm obpazom
Bbifpana Touka. Kakosa BeposiTHOCTB TOro, uTO OHA pacnosuo-
JKeHa OIMIKe K MeHbIIeMY KaTeTy, YeM K bonbmemy?



KOHTPOJIbHASI PABOTA N2 8 (2 uaca)
Bapuanr 1

1. Peumnre ypasreHue:

a) Vx + 6 = 0,25x + 0,25;
6) 5 — IWdx + 2 = 0.

2. Pemmre Hepasenctpo 1 + 6x — V7 - 3x > 0.

3. PemnmTe cucremy ypaBHeHuit:
x? . =
a) { +y 26,
xy = 5;

6 {2&+2J’=3J}_,
xX+y-5=0.
4. Hadfianre nuiomans Gurypei, sasansoi cucreMoit HEPABEHCTB
x+y=<b5h,
xX-y+5=20,
y+1=0.

5. lokaxcuTe, YTO ANA MIOOLIX HEOTPHLATENBHBIX YHCEN a, b BuI-
NONTHAETCH HepaeeHCTso (a + b)a + 2)(b + 2) = 16ab.

KOHTPOJIbHASAA PABOTA N2 8 (2 yaca)
Bapuanr 2

1. Petunte ypasHeHne:

a) Ve +5 =0,5x + 1;
6) (117 - 1IN6x - 3 = 0.
2. Pemnre nepasencrso x + 0,257 + 2x > 0,25.

3. Pemnre cuctemy ypaBHeHHI:
a) {x"’ + = 37,
xy = 6
" {2& - 2Jy = Jxy,
x+y=05.
4. Hajtaure nomans QUrypsl, 3aanHoil cHCTeMOM HepaBeHCTB
x+y-7<0,
x-y+7=20,
y—-120.

5. Moxkaxkure, 4T0 AnA MOOBIX HEOTPHUATENBLHBIX uMcen a, b, ¢
BLINOJIHAETCH HepaseHcTso (a + 1Xb + 1)(a + e)b + ¢) = 16abe.



KonTpoabnas padora Ne9

BapuanTt 1

1. Pemurte ypaBHeHUE:
a) v9 — x2(2cosx ~ 1) =0;

6) 1g2x+4lg% =1;

B) Vdx + 12 + /12 - 8x = V28 + 8x.
2. Peurnre HepaBeHCTBO:

a) log,(8x — x?) + J3*' < o
2

6)3+x—|x—-1|>1;

B) 33—‘—+?2 > 2log, /3.

3. Pemrure ypaBHeHue B WeJbIX yucaax: 12x — S5y = 4,

Bapuant 2

1. Pemtute ypaBHeHUE:

a) V4 - x"’(ZSinx - \/5) = 0;

6) logix + logZ% =3

8) J1,25 — x — 1,25 + x = /0,5 — 0,5x.
2. Pewnte HepaBeHCTBO:
a) log, (5x — x%) + \/_5—1%1 < 0;
4

6) 2+ x - |2x + 1| < -38;

2x+2 _ 5 < 3
B) i1 S 310g5«/5.

3. PemnTe ypaBHeHHe B leJBIX uucaax: S5x — 3y = 11,



I'opoBasi koHTpoaBLHas padora 11 Kiacc

BapuaHt 1

1.

BBIYHCANTE NIOLIAAL (DUTYPHEI, OTPAHMUYEHHON JHHAAMU:
y=-0,5x* + 2x, y = —0,5x + 2.

2. Pemnre ypaprenue 3**' — 4. 3% = 69.

3. Pemute HepaBHecTBO logys(x? — 5x + 6) > —1.

4. Hannimnre ypaBHeHHE KacaTeJbHOH K rpadury QyHKRIUH

. lana dpyuxnusa y = f(x), rae f(x) =

y=e"'+ 4Jx + 5 — 1 B rouke ¢ abcuuccoit x = —1.
1 1
x3(8 — x)?
x-2 °
a) Haiigure o6sacts onpemesieHNss OYHKIIUU.

6) Haitaure snayenue BrIpaxkenusd (f(4 — x)- f(4 + x))® npu

x = 2«/5.

BapuaHTt 2

1.

Brrumcaure maomagb GUrypel, OTpaHUYEHHON JIMHUSAMH:
y=-2x+4x,y=-x+ 2.

2. Pemute ypaBHeHme 5° 7' — 3. 5772 = 122,

3. PemuTe HepaBHecTBO logg(x® — 4x + 8) < 1.

. Hamnmure ypaBHeHMe KacaTeJdbHON K rpaduKy pyHKLHH

y=In(x —2) + 6vx + 6 B TOouKe ¢ abcuuccoit x = 3.

3 3
x4(12 - x)*

. Dauna pynrnua y = f(x), rae f(x) = = —3

a) Haiigure obsacts onpepesreHns GOYyHKIIUH.

6) Haiinute smauenue BeipaxkeHuda (f(6 — x)- f(6 + x))° npm

x = 3x/§.
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