MyHnuunansHoe 010 KeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHNE
«Ke3sckas cpennsisi oOieoOpazoBarenbHas mKkoja Ne2y
Ke3sckoro paiiona Y imyptckoit PecriyOnuku

PACCMOTPEHO YTBEPXIEHO
[lemaroruyeckum COBETOM JIUPEKTOPOM

IOdeperoii E.B.
[TpoTokon Ne [Tpukas Ne
ot 29.08.2024r. ot 29.08.2024r.

MNopnucaHo uMdppoBOM NOANNCHIO:
tOdpepeBa EneHa BeHnammHoBHa
HaTta: 2024.09.02 10:16:27 +04'00'

PABOYAS [TIPOTPAMMA
(ID 3276)

yueOHOro npeamera «AJiredpa v Ha4ajia MATEeMATHYECKOr0 aHAJIN3a. Y IJ1y0JeHHbI|
YPOBEHb»

st ooyuarommxest 10 — 11 ximaccoB

Ke3 2024 ¢



INOACHUTEJIBHASA 3AIINCKA

VYuebublii Kypc «Anredpa m Hayajla MaTeMaTHUECKOTo aHAJIM3a» SBISETCS OJHUM M3 HauOojee
3HAYUMBIX B IPOTrPaMME CPETHEr0 0011ero 00pa3oBaHHUsl, TOCKOIbKY, C OJHOU CTOPOHBI, OH 00ecreunBaeT
MHCTPYMEHTANIbHYIO 0a3y JUis HU3y4eHHs] BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JIPYrod CTOPOHBI,
dbopMupyeT JIoruueckoe M aOCTPAaKTHOE MBIIUICHUE OO0YyYarolmMXcs Ha YPOBHE, HEOOXOAMMOM st
ocBoeHUs1 MHPOPMATHKH, OOIIECTBO3HAHUS, MCTOPUHU, CIOBECHOCTH W JPYTUX TUCIUIUIMH. B pamkax
JAHHOTO Yy4eOHOTO Kypca OOydaromiuecs OBJAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOUN HayKH,
KoTopasi (OpMyJIUpYyeT CBOM TOCTUXKEHUSI B MaTeMaTU4YeCKOi Gopme.

VY4eOHblIil Kypc ainredpbl U Hayall MAaTeMaTHYECKOTO aHaIN3a 3aKiIaJ(bIBaeT OCHOBY JUIsl YCIIEUTHOTO
OBJIAJICHUS 3aKOHAMU (DU3HKHU, XUMUHU, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEHACHIINNA PA3BUTHS SKOHOMUKH
1 OOIIECTBEHHOW KHM3HU, MO3BOJSET OPUCHTUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCMOJIb30BaTh UX Ul AalibHEHIIero o0pa3oBaHus U B MOBCEAHEBHON KU3HU. B
TO JK€ BpeMs OBIaJieHue aOCTPAaKTHHIMU M JIOTUYECKHM CTPOTUMU KOHCTPYKUHUSMHU anredpbl U
MaTeMaTUYeCKOro aHaIM3a Pa3BUBAET YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATH UCTUHHOCTD,
JTIOKa3bIBaTh YTBEPKIACHUS C MOMOIIBIO UHIYKIIUUA U PACCYKIATh I€TYKTUBHO, UCIIOJIH30BaTh 0000IIEeHNE
Y KOHKpETH3aIl1io0, a0CTparupoBaHue U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIIJICHHE.

B xoze u3yuenus yuebHoro kypca «Anredpa U Hadyajga MaTeMaTHYECKOTO aHAIKM3a» 00yJarouecs
MOJTy4alOT HOBBIM OMBIT PEHICHUS MPUKIAJHBIX 33/1a4, CAMOCTOSATEILHOTO TOCTPOSHUSI MAaTEMAaTUYECKUX
MOJICJIE peajbHbIX CHUTYallMid, UHTEPIPETAIlMU TOJYYCHHBIX PEHICHHH, 3HAKOMSTCSA C MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOLUIUMUCSA MATEMATHYECKUMU
OTKPBITUSIMU U KX aBTOPAMH.

VYyebHblil Kypc 00JaaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM MMOTEHIINAIOM, KOTOPBIN pean3yeTcs
KaK yepe3 yaeOHbII MaTepral, CliocoOOCTBYIONINI (OPMUPOBAHUIO HAYTHOTO MHUPOBO33PEHUS, TAK U Yepe3
cnenuduKy y4eOHON JAedaTenbHOCTH, TpeOyromed MPOJOIKUTENFHOW KOHIIEHTPAllUd BHHUMAaHUSA,
CaMOCTOATENbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJIYYE€HHBIN PE3YIIbTAT.

B ocHoBe Meromuku oOyueHus anrebpe W HayajlaM MaTEeMaTUYeCKOro aHajiu3a JICKUT
JeSATeTbHOCTHBIM MPUHITUATT 00yIEHUSI.

B crpykrype ydeOHOro kypca «Anrebpa M Hadajga MaTEeMaTHYECKOTO AaHAlM3a» BbIICICHBI
CIIeyIOIINe COJepKaTeIbHO-METOAuUecKre JuHuM: «Hucna u BeraucieHus», «DyHKIUU U TpaQuKm,
«YpaBHeHUsT U HepaBeHCTBay, «Hawana maremarnueckoro ananusa», «MHOXecTBa W Joruka». Bce
OCHOBHBIE COJIEPKATEIHHO-METOIMUECKUE JTUHUU HU3Y4aloTCs Ha MPOTSHKCHUHM JBYX JIET OOydeHMs Ha
YPOBHE CpeTHEro o0IIero o0pa3oBaHUsl, €CTECTBEHHO TOMOIHS APYT APYra U MOCTENEHHO HACHIIAsACh
HOBBIMU TE€MaMHU U paznenamu. JJaHHbI ydeOHbIH Kypc SIBISIETCS HHTETPATUBHBIM, TOCKOJIBKY O0BEANHSIET
B ce0e coJepkaHhe HECKOJbKHUX MaTeMaTUYeCKHX JUCIUIUIMH, TaKHuX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTUYeCKUil aHaliu3, TEOpUs MHOXKECTB, MaTeMaruueckas Jioruka u apyrue. [lo mepe Toro kak
oOyuaroluecs: OBJIaIeBalOT Bc€ Oosiee MIMPOKUM MATEeMAaTHYECKUM alapaToM, Y HUX MOCIeI0BATEIbHO
(dbopMupyeTCss U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMaTHYECKYI0 MOJENbh PEalIbHON CUTYyallHH,
MPUMEHATHh 3HAHWS, IMOJYyYEHHBIE TPH HW3YYCHUH YYeOHOTO Kypca, UIsl PEIICHHUs] CaMOCTOATEIHLHO
chopMyTUPOBAaHHON MaTEeMaTHYECKOM 3a7a4M, a 3aTe€M HHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTONMYECKass JHHHUS «Yucaa W BBIYUCICHUS» 3aBepliaeT (HOpMHUpPOBaHHE
HABBIKOB HCIIOJIb30BAHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOe ObLIO HAYaTO Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00e BHUMaHUE ynemseTcs OpMUPOBAHUIO
HaBBIKOB PAIIMOHAJLHBIX BBIUYMCICHUH, BKIIFOYAIONIUX B CE0sl MCIIOIB30BAHUE PA3IMYHBIX (POPM 3alUCH
qyclia, YMEHHUE JeJaTh MNPUKUIKY, BBITOTHATh MPUOMIKEHHBIC BBIYMCICHHS, OIICHUBATH YHUCIIOBBIC
BBIp@XEHUS, PabOTaTh C MaTeMAaTUYECKUMH KOHCTAaHTaMH. 3HAaKOMbIE OOYyYalOUIMMCS MHOKECTBa
HaTypaJbHbIX, LEJbIX, PAalHOHAJIbHBIX W JIEWCTBUTENIBHBIX YHCENI JIONOJIHAKTCA MHOXKECTBOM
KOMIUIEKCHBIX 4HcCeld. B KaxIOM H3 O3TUX MHOXKECTB pPACCMATPUBAKOTCA CBOMCTBEHHBIE €MY
crenpUIecKre 3aJa4i U ONepaluu: AeJICHUE HaIlelno, ONEPUPOBAHIE OCTATKAMHU HAa MHOYKECTBE IIEJIBIX
qrcell, 0COOBIE CBOMCTBA PAIIMOHAIBHBIX U UPPALMOHAIBLHBIX YHCEN, apu(PMETHISCKUE OTIEpaIliH, a TAKXKE



U3BJICYCHHE KOPHS HATypaJlbHOW CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX 4ucen. braromaps
IIOCJIEZI0BATEILHOMY PAaCIIMPEHUIO Kpyra MCIOJb3YEMBIX YMCEN U 3HAKOMCTBY C BO3MOYKHOCTSIMH MX
MIPUMEHECHHUS IS PEIICHUS pa3InIHbIX 33724 (POPMHUPYETCs MPEACTABICHUE O IUHCTBE MATEMATHUKH KaK
HaykKu U €€ pOJM B IOCTPOCHUU MOJEJCH pealbHOro MHpa, HIMPOKO HCMOJIB3YIOTCS 000OIIeHHEe U
KOHKpEeTH3alus.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCs] HA MPOTSHKEHUM BCero OOydeHHsI Ha ypOBHE
cpeaHero odmiero o0pazoBaHUs, MTOCKOIBKY B KaXKAOM paszene [IporpaMMbl mpenycMOTPEHO peleHue
COOTBETCTBYIOIIUX 3a/ad. B pe3ynbrare oOyuaroiuecs: OBIa€BalOT PA3IUYHBIMU METOJAAMH PEllEeHUS
paloOHaJIbHBIX, HMPPAMOHAIbHBIX, I1OKA3aTEeNbHBIX, JOrapuOMUYECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHHUI, HEPABEHCTB U CHCTEM, a TaKXKe 3ajad, cojepkamux napaMmerpsl. lloaydeHHble ymeHUs
IIMPOKO HCIIOJIB3YIOTCS TPH HUCCIEAOBAaHMHM (YHKIMHA C TOMOIIBIO MPOU3BOAHOW, TPU PpEIICHUH
MPUKJIAJHBIX 33]a4 U 33[a4 Ha HaXOXJCHHWE HAauOONbIINX U HAaUMEHBIINX 3HadeHui QyHkuuu. JlanHas
coJiepKaTelibHas JIMHUS BKIIOYaeT B cels Takke (OpPMUPOBAHME YMEHUU BBINOJNHATH PAacyEThl IO
bopmynamM, mpeoOpa3oBaHusl PALMOHATIBHBIX, UPPALIMOHATBHBIX U TPUTOHOMETPUYECKHX BBIpAKEHUH, a
TaKXKe BBIPAXCHUH, COACPKAIIMX CcTeneHu W Jyorapudmel. braromaps wu3ydeHuio anreOGpandeckoro
MaTepuaga MTPOUCXOIUT JajbHeillllee pa3BUTHE aITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
oOyuatromuxcsi, GOPMUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYKIEHUH, paOOThI C CHMBOJIBHBIMHU (hOpMaMu,
IIpe/ICTaBICHMS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIE paBEHCTB U HEpaBEHCTB. Anre0Opa npezjiaraet
3¢ dEeKTUBHBIE WHCTPYMEHTHI JUIS PELICHUs MPAKTHUYECKUX M ECTECTBEHHO-HAYYHBIX 3a1a4, HATJISIHO
JEMOHCTPHUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKHU.

CopepxarenbHo-MeTOAUYEeCKasT MTUHUSA «DYHKIMH U TpadUKU» TECHO MEperieTaeTcsl ¢ JPYTUMHU
JUHUAMH Y4€0HOro Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 337a€T IOCJIEI0BAaTEIbHOCTh WU3YUYEHHS
Matepuaina. MizyueHue CTeneHHOM, ITOKa3aTeIbHOU, TOrapu(pMUIECKON U TPUTOHOMETPHUECKUX (PYHKIINH,
UX CBOWCTB U IpadMKOB, UCTIOIb30BaHUE (DYHKIIHIMA JIJIsl pElIeHUs 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U
pEeaIbHOM KM3HHM TECHO CBS3aHO KaK C MAaTeMaTUYECKUM aHAlU30M, TaK U C pPEIIeHHEM ypaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Oonbliioe BHUMaHUE yaeseTcsl GOPMUPOBAHUIO YMEHHsSI BBIpaKaTh (HOpMynaMu
3aBUCHUMOCTH MEX]y pazIU4YHbIMU BEIMUYMHAMH, HMCCIEAO0BAaTh IOJyYE€HHbIE (QYHKIHMH, CTPOUTh HX
rpagukn. Marepuan STOW coaepk aTeNbHOW JIMHUM HAIElIeH Ha pa3BUTHE YMEHUNW U HaBBIKOB,
MO3BOJISIIOIINUX BBIPAKaTh 3aBUCUMOCTH MEXIy BeIMYMHAMU B Pa3IUYHON (opme: aHANTUTUYECKOM,
rpapudeckoil u cinoecHoil. Ero m3ydeHue cmnocoOCTBYeT pa3BUTHIO aJrOPUTMHUYECKOTO MBIIUICHUS,
CIIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, HCTIOIB30BaHUIO aHAJIOTHH.

CopepxarenpHas nuHUs «Havyana MmareMaTnyeckoro aHajin3a MO3BOJISIET CYIIECTBEHHO PACILIUPUTD
Kpyr Kak MaTeMaTHYeCKHX, TaK W TMPUKIAJAHBIX 333y, JOCTYMHBIX OOYyYarolIMMCs, TaK KakK y HHUX
MOSIBJISIETCS.  BO3MOXKHOCTH CTPOUTH TpadUKH CIOXHBIX (YHKIMI, ONpeAensTh WX HauOOJbIINe U
HauMEHbBIINE 3HAUYEHUs, BBIYUCIATH IUlomaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU U YCKOPEHHUS
npoueccoB. JlaHHasg colep)kaTesibHasl JIMHHUSL OTKPBHIBAET HOBbIE BO3MOXKHOCTH  MOCTPOEHHUS
MaTEeMaTHYeCKUX MOJeNiell peallbHbIX CHUTYalluii, MO3BOJIAET HAXOJUTh HaWiydlllee pelicHHe B
MPUKIAMHBIX, B TOM YHCIE COIMAIbHO-DKOHOMUYECKHX, 3a/adaXx. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOr0 aHajiu3a CHOCOOCTBYET pa3BUTHIO aOCTpakTHOTO, (HOPMAIBHO-JIOTUYECKOTO |
KpEaTUBHOTO MBIIIJIEHUS, ((OPMUPOBAHUIO YMEHUHN pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaT€MaTUKU B
HayKe, TeXHHUKe U HcKyccTBe. O0yyaromuecs: y3HatoT O BBLIAIOLINXCS pe3yiibTaTax, MOJIyUYeHHBIX B XOe
pa3BUTUS MaTEMATHKHU KaK HAyKH, U 00 UX aBTOpax.

CopepxarenbHo-MeToIUYeCcKas TMHUSA «MHOKECTBa U JIOTHKa» BKIIIOYAET B ce0sl 2JIEMEHThI TEOPUHU
MHO>KECTB M MaT€MaTU4YeCKOU JIOTHKHU. TeopeTHKO-MHOXKECTBEHHbIE MPEACTABIEHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHOW MaTeMaTUKH M TpEeIaraloT HauOoJee YHUBEPCAIBbHBIN S3BIK, OOBEIUHSIONINNA BCE
pa3aenbl MaTeMaTHKU U € MPHIOKEHU, OHU CBS3BIBAIOT pa3HbIe MaTeMAaTHUYECKUE TUCIUIUIMHBI U UX
MIPUJIOXKEHHUS B einHoe 1enoe. [10aToMy BaXHO AaTh BO3MOXKHOCTH 00y4aroIieMycsi IOHUMAaTh TEOPETHKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHOI MaTeMaTUKU U UCIOJIb30BaTh €T0 ISl BHIPAXKEHUS CBOMX MBICTIEH.
JlpyruM BaKHBIM NMPU3HAKOM MAaTEMAaTUKH KaK HAyKH CJIEIyeT NMPHU3HATh CBOMCTBEHHYIO € CTPOTrOCTh
00OCHOBaHMU M CIIEJIOBaHUE OINPEACIEHHBIM MpPaBUIaM TOCTPOCHHUS JI0KA3aTENLCTB. 3HAKOMCTBO C



3JIEMEHTAMU MAaTEMAaTHYECKOHN JIOTUKHU CITIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIIICHHUS 00YyJarONIXCs,
MO3BOJISIET MM CTPOUTH CBOM pACCYXJCHUS HA OCHOBE JIOTHYECKUX TpaBWil, (HOPMUPYET HaBBIKH
KPUTHYCCKOT'O MBIIIJICHUA.

B yueGHOM Kypce «AnreOpa M Hayaira MaTeMaTH4eCKOrO aHAJIM3a» IPHCYTCTBYIOT OCHOBBI
MaTeMaTU4ecKOro MOJICIIMPOBAHUS, KOTOpBIE HPU3BaHBI CHOCOOCTBOBATH (HOPMHPOBAHHIO HABBIKOB
MOCTPOSHHSI MOJIETICH pealbHBIX CUTYAIM, UCCIETOBAHMS STHX MOJIENICH C IIOMONIBIO anmapara anreopsl
U MAaTCMAaTUYCCKOI'0 aHajin3a, MHTCPIPCTAIHNU TTOJYUCHHBIX PC3YJIbTATOB. Takxue 3aJaHus BIIJICTCHBI B
Ka)XX/IbIi U3 Pa3JIeTIOB IPOrPaMMBI, IOCKOJIBKY BECh MaTepHal y4eOHOTro Kypca IMIMPOKO UCTIONb3YeTCs IS
peLIeHus IPUKIAIHBIX 331a4. [Ipy penieHny peanbHbIX MPAKTUYECKUX 3a/ad 00ydJaromuecs pa3BUBAIOT
HaOJII0AAaTENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BaTh aHAJIOTHIO,
0000IaTh M KOHKPETHU3UPOBATh MpoOseMy. JlesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB PEILICHHS
NPUKIAJHBIX 3a/1a4 OPraHU3YeTCsl B MPOIEcCe M3yUYEeHUsS BCeX TeM y4eOHOro Kypca «Anredpa m Havaia
MaTeMaTU4eCcKOr0 aHaIN3ay.

Ha uzyuenue yueOHOTrOo Kypca «Anrebpa 1 Hauaia MaTeMaTHYeCKOTr0 aHAJIM3a» OTBOAUTCS 272 Jaca:
B 10 xnacce — 136 wacoB (4 gaca B Heneno), B 11 kitacce — 136 yacoB (4 yaca B HEJEINIO).



COJAEPKAHUE ObYYEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Panmonanbhple  umcna. OOBIKHOBEHHbIE M JECSATUYHbIE JPOOM, IPOLEHTHI, OECKOHEYHbIE
nepuonuveckue Apobu. Ilpumenenue npoOeil W MPOIEHTOB MJsl pEIICHUS NPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTpACiEl 3HAHUW U PEaJbHOW KU3HU.

JlelicTBUTENbHBIE UnCia. PalinoHanbHble ¥ UppalMOHATIbHbBIE Yicaa. Apu(MeTHIecKre onepanuu ¢
JNeUCTBUTENBHBIMU uHuCiIaMU. Moaynb JeHCTBUTENBHOrO 4YMcia M ero cpoiicta. IlpubmmxéHHbIE
BBIUHCIICHUS], IPAaBUJIa OKPYIJICHUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BbIUYMCICHUH.

Crenenb ¢ nensiM nokasatenem. bunom Herotona. Mcnonbs3oBanue nmoaxoasiiei popMsl 3anucu
JNEHCTBUTEIBHBIX YACEN VISl PELICHUs TPAKTUYECKHUX 3aJa4 U IPEICTABJICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTRA.

CreneHb ¢ palMOHaJIbHBIM [IOKA3aTeNIEM U €€ CBOMCTBA, CTENIEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm gucna. CBoiicTBa orapudma. JlecITUIHBIC U HATypaIbHBIE JIOTAPHU(PMBI.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHI€HC YUCIIOBOIO apryMeHTa. APKCUHYC, aDKKOCUHYC U apKTaHI'€HC
YKCIIOBOT'O apryMeEHTa.

YpaBHeHus U HepaBeHCTBA

ToxnaecTBa U TOXJIECTBEHHbIE MpeoOpa3oBaHus. Y paBHEHHUE, KOPEHb YpaBHEHMs. PaBHOCHIIbHBIE
YPaBHEHUs U ypaBHEHUs-clieACcTBYs. HepaBeHCTBO, pelieHuEe HEpaBEHCTBA.

OCHOBHBIE METOJbl pEIIEHHUs LENbIX U JpOOHO-pallMOHANIbBHBIX YPABHEHUH U HEPaBEHCTB.
MHorowieHsl OT OAHON NEPEMEHHON. /[eleHrne MHOTOYWIeHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema be3y.
MHorounieHsl ¢ nenbiMu Kodpdunuentamu. Teopema Buera.

IIpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COAECPIKAIIUX CTEICHU U KOPHH.

WppanmonansHeie ypaBHeHNs. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BbIpaxXeHH, COEepIKALUX JOTapru(PMBbI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIIEHUs JIOrapu(MUUECKUX YPAaBHECHHH.

OcHoBHbIE TpUroHoMeTpuueckue ¢popmysisl. [IpeodpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUI.
Pemrenne TpUroHOMETpUYECKUX YPAaBHEHHM.

Pemenue cuctem nuHEHBIX ypaBHEHUNH. MaTpulia cucteMbl TMHEHHBIX ypaBHEHUN. OnpenenuTens
MaTpullbl 2X2, €ro reoMEeTPpUYECKHl CMBICI U CBOWMCTBA, BBIYUCIEHHWE €r0 3HAYEHUs, NMPUMEHEHHE
OIIPEAEIUTEINS AJIs PELICHHS] CUCTEMBI JIMHENHBIX YpaBHEHUM. Pelllenne NpukiaaHbIX 3a7ad ¢ IOMOIIbIO
CUCTEMBI JIMHEHHBIX YypaBHeHUH. lcciaenoBaHue MOCTPOEHHOM MOJAENM C IIOMOIIBIO MAaTpHIl U
ONPEACIUTENECH.

[TocTpoenne MmaTeMaTUYECKUX MOJIETIEH peabHOM CUTYyalliy C TOMOIIbIO YPaBHEHUH U HEPaBEHCTB.
[IpumeHeHNEe ypaBHEHUI M HEPABEHCTB K PEIICHHIO MAaTEMaTHMUYECKHMX 3aJad U 3aJad M3 pa3iIMdHbIX
o0acTeil HayKH U peaIbHOM KHU3HH.

DyHKIUHN U TPaQUKH

OyHKIMs, crnocoObl 3anaHus QyHkuuu. B3zanmHo oOpatHble QyHkunu. Kommosuius QyHKIMA.
I'padux GpyHkmu. DnemMeHTapHble npeoOpa3oBaHus rpadukoB GyHKINH.

OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHu ¢yHkuuu. Hynmu ¢ynkmun. Ilpomexytku
3HaKomocTossHCcTBAa. YérHble u HeuérHble (QyHkuuu. Ilepuoanueckue Qynkuuu. IIpomexyTtku
MOHOTOHHOCTH (YHKIMHU. MakCUMyMbl 1 MUHUMYMbI GyHKIMU. Hanbombiiee 1 HauMeHblee 3HaUE€HUs
(GYHKIHMN Ha TPOMEXKYTKE.

JIuneiiHast, KBaJpaTHyHas W JPOOHO-JIMHEHHAs (QYHKUUU. DIEMEHTAapHOE HCCIECIOBaHUE H
MMOCTPOCHUE X TPa(UKOB.

CrenenHast pyHKIUS C HaTYpaJIbHBIM U II€JbIM moka3areneM. E€ cBoiicTBa u rpaduk. CBoWCTBa H
rpaduK KOpHS n-Oi CTENEHH KaK (PYHKIIUH 0OpaTHOM CTENeHU C HATYPaJIbHBIM ITOKa3aTEIIEM.



[TokazaTenpHas u morapudmudeckas GyHKIIUU, UX CBOWCTBa U rpaduku. Mcnonp3oBanue rpadukoB
(GyHKUMN 1715 pelieHus] ypaBHEHU .

Tpuronomerpuueckass OKpPYXHOCTb, OIpEIeCHHEe TPUTOHOMETPUYECKUX (YHKIMHA YHCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBHCHUMOCTH B pEaJbHBIX Ipolieccax M SBICHUAX. ['paduku peanbHbBIX
3aBUCUMOCTEH.

Hauvana maTteMaTH4ecKoro aHajam3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MOcCHeAoBaTeldbHOCTEH. MeTon MaTeMaTuyecKoi
WHIYKUAA. MOHOTOHHBIE M  OrpaHUYEHHBIE IOCIEAOBATENbHOCTH. VICTOpus  BO3HHMKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass ¥ reoMeTpudeckas IMporpeccuu. beckoHedHO yOBIBaromas reoMeTpuiecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAKOIEH TreoMEeTpUuYecKol mporpeccuu. JIuHeHHBI U
SKCIOHEHIHAIBHBINA pocT. Yucno e. @opmyna ClOXKHBIX MPOLEHTOB. Vcronb30BaHWEe MPOTrpecCUM s
pelIeHNs peabHbIX 3aJa4 IPUKIIAIHOTO XapaKTepa.

HenpepoiBable QyHKIMM W uX cBOWCTBa. TOYKM pa3pbiBa. ACHMNTOTH TpadUKOB (YHKIUH.
CpoiicTBa (yHKIMI HENpPEpHIBHBIX HAa OTpe3ke. MeToJ HHTEpBAlIOB /Ml pPEIICHHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIU JIJIsl pEIICHUS 3a/1a4.

[lepBas u BTOpas npousBojHble GyHKIUU. OnpeneneHue, reOMeTpUUeCKU U GU3NYECKUN CMBICI
MIPOU3BOTHON. Y paBHEHHE KacaTeIbHON K TpaduKy () yHKITUH.

[IpousBonubie siemMeHTapHbIX GyHKIMA. [IpousBomHas CyMMbl, NpPOU3BEIEHUS, YAaCTHOTO H
KOMITO3UIIUH (PYHKIIHIA.

MHo:xecTBa H JIOTHKA

MHoOXecTBO, oOImepalud HajJ MHOXECTBaMHU M WX CBoWcTBa. Jluarpammer Oiinepa—BenHa.
[IpuMeHeHne TeOpEeTUKO-MHOXKECTBEHHOIO anmapara Jyuisi ONMCaHUs PeaJIbHbIX MIPOLIECCOB U SIBJICHUH, IIpU
pElIeHnH 3aa4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOIO OOBEKTa, CIIEACTBHE, J0KA3aTelbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KJIACC

Yuciia 1 BbIYUCICHUA

HaTypaJ'IBHBIG Hn IICJIbIC 4YHUCJIa. HpI/IMeHeHI/IC MMPU3HAKOB ACIUMOCTH LECJIbIX YHUCCII, HauOOJILIITHHI
obmuit nenutens (nanee — HOJl) u nanmensinee obimee kpatHoe (nanee — HOK), octaTkoB 1mo Momaysto,
anroputMa EBknnza aiis pemeHus 3ajad B UENbIX YUCIIaX.

KommniekcHble uucna. Anredpanueckass U TPUTOHOMETpUYecKass (OpPMBI 3allUCH KOMIUIEKCHOTO
quciia. ApI/I(bMeTI/I‘—IeCKI/Ie onepanvi ¢ KOMIIJICKCHBIMH YHUCJIaMH. I/I3o6pa>1<eHHe KOMIIJIEKCHBIX YHCEJI Ha
KoopauHaTHOW IuiockocTH. Popmyna Myaspa. KopHu n-off CcTenmeHM W3 KOMIUIEKCHOIO YHCIHA.
[IpuMeHeHne KOMIUIEKCHBIX YHCeN I pelieHus GU3NIECKUX U TEOMETPHUECKUX 3aj1au.

YpaBHeHHS U HEPABEHCTBA

CucrteMa W COBOKYITHOCTh YpPaBHEHUHW M HEpPABEHCTB. PaBHOCWUIIbBHBIE CHUCTEMBI U CHUCTEMBbI-
ciencTBus. PaBHOCUIIBHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHH C TIOMOIIBIO TPUTOHOMETPUUECKONW OKPYKHOCTH.
PelreHre TpUroHOMETPUYECKUX HEPABEHCTB.

OcHOBHEBIE MCTOJbI pCHICHUSA MMOKAa3aTCIbHBIX U JIOFapI/I(i)MI/I‘—IeCKI/IX HCPAaBCHCTB.

OCHOBHBIE METO/IbI pEHIEHNS HPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBl PELICHUS CUCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX, HPPalOHAJIbHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHU.

IIpuMeHEeHNE ypaBHEHMH, CUCTEM M HEPAaBEHCTB K PEUICHUIO MAaTEMAaTHMYECKHMX 3alad W 3a1ad U3
pa3nuyHbIX 001acTell HAYKH U peaIbHOM KU3HHU, HHTEPIPETalrs NOTYYSHHBIX Pe3yIbTaToB.



DyHKUUM U TPpapuKu

I'papux xomnosuuuu ¢QyHkuii. I'eomerpudeckne o0pa3bl ypaBHEHMH M HEpPaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIHNU, UX CBONCTBA U rPaUKH.

I'padmuueckue MeToabl penieHus ypaBHEHU U HepaBeHCTB. [ paduueckre MeTO bl peleHus 3aiad ¢
rapameTpamH.

Hcnons3oBanue rpadukoB (PYHKIMHA A MCCIEAOBAHUS TPOIECCOB M 3aBUCHUMOCTEH, KOTOpHIC
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYTrUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpumeHeHne TPOU3BOAHOM K HCCIEIOBAHMIO (YHKIMA HAa MOHOTOHHOCTb U OIKCTPEMYMBI.
Haxoxaenne HauOoIbIIero 1 HaNMEHBIIIET0 3HAYCHU HENPEPHIBHON (DYHKITUU Ha OTPE3KeE.

[IpuMeHeHne MPOM3BOIHON /JI1 HAXO0KJICHUS HAWJIYy4YLIEro PelieHusl B MPUKIAIHbIX 3a/1adax, JJis
oTpezieNIeHUs] CKOPOCTH U YCKOPEHHUs Mpoliecca, 3aJaHHOro (opMyIioi win rpadhukoM.

[lepBooOpasHasi, OCHOBHOE CBOIMCTBO MepBOoOOpa3HbIX. [lepBooOpasHble 3JeMEHTApHBIX (YHKIUH.
[IpaBuia Hax0XA€HUS IEPBOOOPAZHBIX.

WNurerpan. I'eomeTpuyeckuil CMbICI HMHTErpana. BbeluncieHwe ompeaesnéHHOro HMHTerpajga Io
dbopmyne Hetotona-Jleitbuuua.

[Tpumenenne nHTETpaa s HaXOXKACHUS TUIOMACH MIIOCKUX GUTYp U 00BEMOB T€OMETPHUECKUX
Tell.

[Ipumeps! pemenuit nuddepeHanbHbIX ypaBHEeHUI. MaTemMaTuyeckoe MOICTUPOBAHUE PEATbHBIX
MIPOLIECCOB € MOMOIIBIO Au(depeHIInaTbHBIX YPaBHEHUI.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EGPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHB) HA VPOBHE CPEJHEIO
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OOYJaromerocsi Kak aKTHBHOTO W OTBETCTBEHHOTO
YJieHa POCCHUHCKOro OOIeCTBa, MPEJICTaBICHHE O MAaTeMaTHYECKMX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYD, IBJICHHH, MPOIeyp IPaskJaHCKOT0 00111ecTBa (BEIOOPHI, OTIPOCHI U IPYrOe), yMEHHE
B3aMMO/ICHCTBOBATH C COIMATLHBIMA HHCTUTYTAMU B COOTBETCTBHH C UX (PYHKIUSIMU U HA3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh POCCHUICKOM TpakIaHCKON HWACHTUYHOCTH, YBAXKEHUS K MPOLUUIOMY H
HACTOSIIIEMY POCCHUWCKOM MaTe€MaTWKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHXKEHUSIM POCCUUCKHX
MAaTeMaTUKOB U POCCUMCKOM MAaTEMaTUYECKON IIKOJIbI, MCIOJb30BAaHUE ATHUX JIOCTMKEHHH B JIPYTrHUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCUHUCKOrO Hapoaa, c(hopMHpPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUS, STUYECKOTO TOBEJICHUS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTH)KCHUN HAyKu U
JEeSATEILHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOUYasg 53CTETHKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHUH, BOCIPHUMYHUBOCTh K MATEMATHUYECKUM aCIICKTaM Pa3IMIHbIX
BHJIOB UCKYCCTBA;

5) pusuveckoro BocnUTAHMUSA:

chOpPMUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTHYeCKHe 3HaHHs B HHTEpEecax 3JI0pOBOTO U
O6e3omacHOrO oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 30pOBBIO (3JI0POBOE MHUTAHHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATUH M OTAbIXa, pEryispHas (u3nueckas aKTHUBHOCTb), (hU3HUEcKoe
COBEPILIEHCTBOBAHMUE MPHU 3aHATUAX CIIOPTUBHO-03JOPOBUTEILHOMN JESTENIBHOCTHIO;

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTU TPYAOTIOOUS, HWHTEpPEC K pas3audHbiM cdepam
PO eCCUOHAITBHON JIEATETLHOCTH, CBI3aHHBIM C MATEMATUKOMN M €€ MPUIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyyIIel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI, TOTOBHOCTh
U CIIOCOOHOCTh K MAaTeMaTUYECKOMY OOpa30BaHUIO U CaMOOOPA30BAHHUIO HA MPOTSHKEHUU BCEW YKU3HH,
TOTOBHOCTb K AKTUBHOMY YYaCTHIO B PEIIEHUU MPAKTUYECKUX 3a]1a4 MaTEMaTHYECKO HAPaBIEHHOCTH;

7) IKOJIOrM4YeCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD DKOJIOTHYECKOW KYJIBTYPhI, TOHUMAHUE BIUSHUS COIUATHHO-YKOHOMUYECKHIX
MPOLIECCOB HA COCTOSIHME MPHUPOJHOM W COIMAIBHON Cpeibl, OCO3HAHHE TI00AThHOTO XapakTepa
HKOJIOTHUECKUX TMPoOJIeM, OpHEeHTallMs Ha TPUMEHEHHE MaTeMAaTUYECKUX 3HAHUM A7 peuieHus 3a7ad B
00J1acTH OKpYXKAloUIeH Cpe/bl, TIIAHUPOBAHKUE MOCTYNKOB M OIEHKH UX BO3MOXXHBIX IMOCIEACTBUUN IS
OKpY>KaroIlen Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIECTBEHHOM PAKTUKH, TOHUMAHUE MAaTEMAaTHUIECKON HayKH KakK Cephl UeJIOBEUECKOM AeATEIHHOCTH,
9TanoB €€ pa3BUTHS W 3HAYUMOCTH IS PA3BUTUS ITMBWIM3AIUH, OBJIAJCHHUE S3IKOM MAaTeMaTHKU U
MaTeMaTUYeCKOW KYJIbTYpPOM KaK CpPeICTBOM MO3HAHUS MHUPA, TOTOBHOCTb OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENHbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI



ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1eCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIIECTBCHHBIE MPU3HAKKM MAaTEMaTHYECKHMX OOBEKTOB, MOHSATHUMH,
OTHOIICHUN MEXAy HOHATUAMHU, (POPMYIUPOBATH ONpPEAEICHHS OHATUN, YCTaHABINBATh CYIIECTBEHHBIN
MpHU3HAK KJIacCU(pUKALMU, OCHOBAHUS 17151 0000IIEHUS U CPAaBHEHUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYITUPOBAaTH W  NPEOOpPA3OBBIBATH  CYXKICHHUS:  YTBEPIUTCIBHBIE W
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

BBISIBJISITH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpeUrs B (pakTaX, NaHHBIX,
HAONIOJICHUSAX W YTBEPXKACHMSIX, IMpeajaratb KpUTEPUM U1 BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHM, JCAYKTHBHBIX M MHJIYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

MIPOBOAUTH CaMOCTOSITENIBHO JIOKa3aTebCTBA MAaTeMaTHYECKUX YTBEPKACHUM (IpSAMbIE U OT
MPOTUBHOTO), BBICTPAMBaTh APTYMEHTAIMIO, MPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIC CYXKICHHS M BBIBOJIBI;

BBIOMpaATh CMOCO0 pelieHus y4eOHOUM 3amaun (CpaBHHUBAaTh HECKOJIbKO BApUAaHTOB pEILEHUS,
BbIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

MCIIOJIb30BATh BOIIPOCHI KAK UCCIICIOBATEIIbCKHI HHCTPYMEHT MIO3HAHHUS, (POPMYITUPOBATEH BOIIPOCHI,
¢bukcupymoie TpoTUBOpedre, MpodieMy, ycTaHaBIMBaTh UICKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MTO3UIIMIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEAOBAHHUE IO YCTAHOBIIEHHUIO
0COOEHHOCTEH MaTeMaTHYecKoro OOBEKTa, SBJICHUS, TMPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMoCTOSITeNNbHO (hOpMYIHpOBaTh 000OIIEHHST ¥ BBIBOJIBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaONIO/IEHUsI, HCCIICJIOBAHM, OIEHUBATh JOCTOBEPHOCTh TIONYYEHHBIX pE3yJIbTaTOB, BHIBOJOB U
0000IIEHNI;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TaKKE BBIIBUraTh MHPEINOJOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanmeii:

BBISIBIIATH A€PUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJI OTBETAa HAa BOMPOC U VISl PEIICHHS
3a/1a4u;

BBIOMpATh UHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, aHATHU3UPOBATH, CUCTEMAaTU3UPOBAThH U
HMHTEPIPETHPOBATH HHPOPMAIIHIO Pa3TUYHBIX BHIOB B (POPM MpeACTaBICHUS;

CTPYKTYpUPOBaTh HWHGOPMAINIO, TPEACTABIATH €€ B pa3NuyHbBIX (opmax, WITIOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh MH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KommyHukaTHBHBIEe yHHBepcaibHble YueOHbIe JeliCTBUS

Oo01menue:

BOCIIPUHUMATH U (HOPMYIHUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSMH U LEISIMH OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh
MTOSICHEHHS 110 X0y PEUIEHUs 3a/1a4l, KOMMEHTHPOBATh ITOJIYYEHHBIN pe3yibTaT;

B XOJIc 00CYKJICHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOi TeMBbI, TPOOJIEMBI, PeIIaeMOi
3a/laud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa TOUCK pEIICHUS, COIMOCTABIATH CBOM CYXKICHHUS C
CYXACHHUSIMH IPYTHX YYACTHUKOB JIUANOra, 0OHAPYKUBATh pPa3IndKe U CXOACTBO MO3UIIHA, B KOPPEKTHOM
dhopme popMyTHpPOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEICTaBIATh  PE3yibTaThl  PELIEHUS 3aJauyd, OKCIEPUMEHTa, HCCIEeIOBaHUs, IPOEKTa,
CaMOCTOSITENTbHO BBIOMpPATh (opMaT BBICTYIUICHHS € YYETOM 3a/ad Ipe3eHTAluH U 0cOoOeHHOCTeH
ayIUTOPHH.



PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Camoopranmu3anus:

COCTaBJIATH IUIAH, aJITOPUTM PEILLEHUS 33/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yu€TOM UMEIOLIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJLJIEKT:

BIIQJICTh HAaBBIKAMH TIO3HABATEIHHOW pe(dlekcHd Kak OCO3HAHHs COBEPIIACMBIX JCUCTBUU H
MBICITUTENBHBIX TPOIECCOB, HX PE3yIbTaTOB, BIAJETh CIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJIS
rpoliecca U pe3yibTaTa peleHrs MaTeMaTHIeCKOM 3a1a4y;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUU 3a]]a4l, BHOCUTb KOPPEKTUBHI B
JeSTeIbHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, TAHHBIX, HAHJACHHBIX OLTUOOK, BBISIBIICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSIM, OOBSICHATh MPUUYHHBI JOCTHXKCHUS WU
HEJOCTUKEHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OL[EHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MMOHUMATh U HCIIOJIB30BATh MPEHMYIIIECTBA KOMAHJHON W WHAWBHIYAILHOW PabOTHI IPU PEUICHUH
y4eOHBIX 3a7a4, MPUHUMAThH IIeJIb COBMECTHOM N1eATENbHOCTH, IUIAHUPOBATh OPraHU3AIUI0 COBMECTHOM
paboThl, pacpeaensTh BUAbI paboT, JOrOBapUBaTHCA, 00CYKIAaTh MIPOLIECC U PE3yabTAT paboThl, 000011aTh
MHEHHS HECKOJIbKUX JIIOCH;

Yy4acTBOBATh B TPYIIOBBIX opMax padbOThI (00CYKIeHUSI, OOMEH MHEHHA, KMO3TOBBIC IITYPMBD) U
UHBIE), BHIIIOJIHATH CBOIO YacTh PabOThl M KOOPIAUHUPOBATH CBOU ACUCTBUS C IPYTHUMH YICHAMHU KOMAaH/IbI,
OLICHHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOIIUN MPOAYKT 10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMU
B3aUMO/ICVCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoH1y oOyuenus B 10 kj1acce oOydaroniuiics moayyuT ciaeayromue npeaMeTHbIE pe3yIbTaThl M0
OTJIEJIbHBIM TeMaM pabouel MporpaMMbl yueOHOT 0 Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOro aHaIu3a»:

Yucina v BbIYMCICHUSA:

CBOOOJHO ONEpUpOBaTh MOHATHAMM: PALMOHAIBHOE YUCIIO, OECKOHEeYHasl mepuoaudeckas apoob,
MPOLEHTHI, WPPALOHAIILHOE YHCIO, MHOXECTBAa PALMOHAIBHBIX M JEHCTBUTENBHBIX YHCEN, MOIYJb
JIeHCTBUTEIILHOTO YHCIIA;

MIPUMEHSTH JPOOU U MPOLIEHTHI JUI PELIEHUS IPUKIIAJAHBIX 3314 U3 PA3JINYHBIX OTpacieil 3HaHu! U
peaNbHOM KU3HH;

MPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MTPaBUIa OKPYTJICHUS, IPUKUIKY U OLIEHKY pe3yibTaTa
BBIYHCIICHHI,

cBOOOJIHO ONEpUPOBATh MOHATHEM: CTENEHb C IIeJIbIM MOKa3aTeIeM, UCIONIb30BaTh MOAXOISIIYIO
¢dbopMy 3anucH JeHCTBUTENBHBIX YUCEN JUIS PeIICHHsI TPAKTUYECKHX 33/1a4 U IPE/ICTAaBICHUS JaHHBIX;

CBOOO/THO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM ITOKa3aTeleM;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: JJorapudM YKcia, TeCITUUHBIE U HaTypalbHbIE JIOTapu(pMBI;

CBOOOJTHO ONIEPUPOBATH MOHATHIAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO apryMEeHTa;

OIIEpUPOBATh NOHATHUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YHCIOBOTO apryMeEHTa.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOZIHO ONEpUPOBATh TOHATUSAMHU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIE
yYpaBHEHMS U YPaBHEHUS-CIIEICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

IPUMEHATh pa3IMYHbIE METOJbl PEUICHUS PALMOHAIBHBIX U JAPOOHO-PALMOHATBHBIX ypaBHEHUH,
IIPUMEHATh METOJ MHTEPBAJIOB AJIS PEIIECHUS] HEPABEHCTB;



CBOOOJITHO OTEPUPOBATH MOHATUSIMU: MHOTOWICH OT OJHOW MEPEMEHHOW, MHOTOYJICH C IEIBIMH
Kod(dUllMeHTaMi, KOPHU MHOTOYJICHA, MPUMEHSTH JIeJICHHE MHOTOWICHA HA MHOTOUYIEH C OCTaTKOM,
teopemy besy u reopemy Buera nns pemnienus 3anauy;

CBOOOJIHO ONEPHPOBATH TMOHATHAMHU: CHCTEMa JIMHCHWHBIX YpaBHEHHUH, MaTpHIla, ONPEICTUTETh
MaTpuilpl 2 X 2 M €ro reOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBA OmpeAeauTens 2 X 2 s
BBIYMCIICHUS] €T0 3HAYEHUs, TPUMEHATh ONPEICIUTENIN JUIsl PEUICHUs CUCTEMbl JIMHEUHBIX YpPaBHEHUI,
MOJICJIUPOBATh pEabHbIE CUTYallMd C TOMOIIBIO CHCTEMbl JIMHEHHBIX YpaBHEHUH, HCCIIEI0BAThH
MOCTPOEHHBIE MOJIENIU C TOMOIIIBIO MATPHIL M OIIPEACIIUTENCH, MHTEPIPETUPOBATH MOJYYCHHBIN PE3yJIbTaT;

HCIIO0JIh30BaTh CBOMCTBA JICHCTBHI C KOPHAMH VISl IPEOOPa30BaHUs BBIPAKCHUH;

BBITIONHATh MPEOOPA30BAHUS YHCIIOBBIX BBIPAXKCHHUH, COJEPXKANIMX CTENEHU C PalMOHAIBHBIM
IIOKAa3aTelIeM;

HCII0JIh30BaTh CBOMCTBA JIOTapu(MOB JIJIst TpeoOpa3oBaHusl TOTapU(PMUISCKUX BhIPAKESHUH;

CBOOOJIHO OIEPUPOBATh TMOHATUIMH: HpPpaAlMOHAIBHBIC, ITOKA3aTeJIbHbIE M JIOTapu()MHYECCKUE
ypaBHEHUS, HAXOJAUTh UX PEIICHUs C TOMOIIBIO PABHOCUJIBHBIX NIEPEXOJ0B MJIU OCYILECTBIISISI POBEPKY
KOpHEH;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI Al IPeoOpa3oBaHUs TPUTOHOMETPHUECKUX
BBIPAKECHUI;

CBOOOJIHO ONEpPUPOBATH MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHUE, MPUMEHSATH HEOOXOIUMBbIE
(hOpMYIIBI ISl pEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYICCKUX YPAaBHECHUI;

MOJIETIUPOBaTh pEalbHbIE CUTYallUM Ha S3bIKE alIreOpbl, COCTaBISATh BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA [0 YCJOBHUIO 3a/1aud, MCCIIEIOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM allapara
anreopsol.

DyHKIUH U TPaQUKH:

cBOOOIHO OIEpPUPOBATh MOHATHUSAMU: (YHKIIHS, COCOOBI 3afaHus (PYHKUIMU, B3aMMHO OOpaTHBIE
byHkuy, kommo3unus (yHKUIUH, Tpaduk (QYHKIUHU, BBIIOIHATH DJIEMEHTApHBIE MPeoOpa30BaHUS
rpaduKoB PyHKIIHIA;

CBOOOJTHO ONIEPUPOBATH MOHATUSMHU: 00JIACTH ONPEACIICHNUS] U MHOKECTBO 3HaUYeHUN (QYHKIIUU, HYITH
GbyHKIMH, TPOMEXYTKH 3HAKOITOCTOSTHCTBA;

CcBOOOJHO OMEpUPOBATH MOHATUSAMU: YETHBIE U HEUYETHBIE (DYHKUIWHU, MEPHOANYECKHE (PYHKIUH,
MIPOMEXYTKH MOHOTOHHOCTH (DYHKIINH, MAKCUMYMbI U MUHUMYMBI ()YHKITUH, HAUOOJIbIIIee 1 HAUMEHBIIIEEe
3Ha4YeHHE (PYHKIIUU HA TIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: CTETICHHAs! (PYHKIIMS C HATYpaJIbHBIM U IEJIbIM MTOKa3aTeJIeM,
rpaduK CTETeHHOW (YHKIMM C HATYypaJbHBIM M LENbIM MOKa3aTeneM, rpaduk KOpHS N-0il CTeleHu Kak
(GyHKIIUU 00paTHOM CTENEHU C HaTypalbHBIM MTOKA3aTENeM;

OTIEpUPOBATh TOHATHAMU: JIMHEWHAs, KBaJpaTU4YHas U JPOOHO-TMHEHHAs (YHKIHUH, BBHITIOIHSATH
3JIEMEHTapPHOE UCCIIE0OBAHUE U TIOCTPOCHHE UX TPa(HKOB;

CcBOOO/IHO OTIEpUPOBAThH MOHITHIIMHE: TIOKa3aTeNbHas U JIorapupmMudeckas GyHKIIUU, KX CBOICTBA U
rpaduKu, UCIIONIb30BaTh UX TPa(UKH IS pelICHNs YpaBHEHHUIA;

CBOOOJTHO  OMEPUPOBATH TOHATUSMU: TPUTOHOMETPUUYECKAS  OKPY)KHOCTb,  OTMpEeICHUE
TPUTOHOMETPUIECKUX (YHKITUN YUCIIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku GYHKIMI JUIST UCCIIEOBAHMS MPOIIECCOB U 3aBUCUMOCTEH TPU pPEIICHUH
3a/la4 U3 APYTHX y4eOHBIX MPEIMETOB M PealbHOM JKU3HU, BRIPAXKATh (HOPMYyJIaMU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

Hauyana MmaTeMaTH4YeCKOro aHAJIM3a:

CcBOOO/IHO OMEPUPOBATH MOHATUSAMU: apuPMeTHUUECKasi U TeOMETpUYecKasi Iporpeccusi, 0eCKOHEUHO
yOBIBaromiasi reoMeTpuuecKasi MpOTrPECcCHsl, JMHEWHBIN U SKCIIOHEHIIMAIBHBIN POCT, (hOpMylia CIIOKHBIX
MPOLEHTOB, UMETH MPEICTABICHUE O KOHCTAHTE;

KCIOJIb30BATh MPOTPECCUH JIJISI PEUICHUS peJIbHBIX 3a7a4 NPUKIIATHOTO XapaKTepa;



CBOOOJHO OIIEpUPOBATh HNOHATHIMMU: II0CJIEI0BATENBHOCTD, Croco0Bbl 3aJaHus
[IOCJIEZI0BATEILHOCTEH, MOHOTOHHBIE UM OIPAaHUYEHHBIE I1OCJIEI0BATEIbHOCTH, IIOHMMAaTb OCHOBBI
3apOXKICHUS MAaTEMAaTUYECKOTO aHaJIM3a KaK aHaiIu3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO OIEPUPOBAThH MOHATUAMU: HENPEPbIBHbIE (QYHKLMHU, TOUKHU pa3pbiBa rpaduka GyHKIUH,
ACUMIITOTHI rpaduka QyHKIUY;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLHMS, HENpPEphIBHAS Ha OTPE3KE, MPHUMEHSATh CBOICTBa
HETPEepbIBHBIX (DYHKIMIA JIs1 peleHus 3a1ay;

CBOOOJHO ONEepUpOBaTh IMOHATHAMM: IE€pBas W BTOpas MPOU3BOAHbBIE (PYHKLMH, KacaTeiabHas K
rpaduky GyHKINH,

BBIUUCIISATH MPOU3BOAHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO M KOMITIO3UINH ABYX (DYHKIMIA, 3HATH
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIUH;

UCIOJIb30BATh T€OMETPUUYECKUM U HU3NUECKUI CMBICIT IIPOU3BOIHOM /7S peILieHHs 3a1ay.

MHo:xkecTBa H JIOTHKA:

CBOOO/IHO ONIEPUPOBATH MOHATUSMU: MHOKECTBO, OIEPALIMU HAJl MHOKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHbIN amnmapar Juid OIMCAaHUS pPEaJbHBIX IPOLECCOB MU
SIBJICHUM, TIPU PEIIEHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUpPOBaTh IHOHATUSAMH: OIpENeIEHUE, TeopeMa, ypaBHEHHE-CIIEACTBUE, CBOMCTBO
MaTeMaTHIeCKOro 00BeKTa, JOKAa3aTeIbCTBO, PABHOCHIILHBIC YPABHEHHUS 1 HEPABEHCTBA.

K xonuy oOyuenus B 11 kiacce oOydaromuiics MOJIy4uT CAEAYIOIIME IPEAMETHBIE PE3YIIbTAThI 11O
OTJeJIbHBIM TeMaM pabouell mporpaMMel yueOHOIo Kypea «Asredpa u Hadyana MaTeMaTHYeCKOr 0 aHaJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CcBOOO/JIHO ONEpUPOBATH MOHATUSMU: HAaTypaJlbHOE U LEJI0€ YMCIIO0, MHOXECTBA HATypaJbHBIX U
LeNbIX YHUCEN, UCIOIb30BaTh Ipu3HaKu aenumocty 1enbix yuces, HOJl u HOK naTtypanbHbIX uncen nmis
pelieHns 3a1a4, IPUMEHATh anroput™ EBkinuaa;

CBOOOJHO OIEpPHUPOBATH TMOHATHEM OCTaTKa 0 MOAYJNIO, 3allUChIBaTh HATypallbHbIE 4YHCIa B
Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CcBOOO/JIHO OIEpPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO M MHOXXECTBO KOMIUIEKCHBIX YHCEIl,
MIPE/ICTaBIATh KOMIUIEKCHBIE YHMClIa B alreOpanvyeckodl M TPUTOHOMETPHUUYECKON (opme, BBINOIHSITH
apupMeTHYeCcKUe onepaluy ¢ HUIMU M H300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHHs H HEPpABEHCTBA:

CcBOOOZIHO ONEpUpOBaTh MOHATHSAMH: HpPpallMOHANIbHbIE, IOKa3aTelIbHbIE U JIOTapu(pMUYECKHE
HEPaBEHCTBA, HAXOJAUTh UX PELICHHSI C TOMOLIbIO0 PABHOCUIIbHBIX MEPEXOI0B;

OCYILECTBIATH OTOOP KOpHEH NMpH pellieHMH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO ONEPHUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MIPUMEHITh HEOOXOAUMBIE
(hOopMyIIbI ISl pELIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJIHO ONEpUpOBaTh MOHSITUSIMH: CHUCTEMa U COBOKYIHOCTh YpPaBHEHMH M HEPAaBEHCTB,
PaBHOCUJIBHBIE CHCTEMBbl M CHCTEMBI-CIEACTBMSI, HAXOAUTH PEIIEHUS CUCTEMBI U COBOKYIHOCTEHN
panMoHaNbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHbIX U JOrapu(MUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemiate  paluoHaJbHble,  UpPpAlMOHANbHBIE,  IOKa3aTelbHble,  Jorapupmuyeckue U
TPUTOHOMETPHYECKHE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOJIYJIN U TTapaMeTphl;

NPUMEHATh Tpaduyeckre MEeTOIbl JI PELIeHHs YpaBHEHHH M HEpaBEHCTB, a TakKXke 3ajad c
napameTpamu;

MOJIETIMPOBaTh pealbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHMS, ypaBHEHUS,
HEPaBEHCTBA M UX CHCTEMBI IO YCIIOBHUIO 3aJauu, UCCIIE0BATh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAHUEM
ammapara anre0pbl, HHTEpIPETUPOBATh MOJYUSHHBIH pe3yibTarT.

DyHKIUH U TPaQUKH:

CTPOUTH I'pa)UKHU KOMIIO3UIMU (PYHKIUI C MOMOILBIO 3JIEMEHTApPHOI'O HCCIIEAOBAaHUS U CBOICTB
KOMIIO3ULIUH JIBYX (DYHKLIUH;

CTPOUTH TeOMEeTpUUYeCcKre 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPHUECKUX (DYHKIIHUA;



MPUMEHATHh (PYHKITHH TSI MOJCITUPOBAHIS U UCCIICIOBAHHS PEabHBIX MTPOIECCOB.

Hauyajna maTeMaTH4YeCKOro aHAJIM3a:

MCIOJIb30BaTh MIPOU3BOIHYIO JUIS UCCIIeNOBAaHUS ()YHKITMM HA MOHOTOHHOCTB M SKCTPEMYMBHI;

HaXOJUTh HaNOOJIbIIICe ¥ HAMMEHBIIICE 3HAYCHUS (PYHKIIUH HEPEPHIBHOW Ha OTPE3KE;

WCIIOJIH30BATh MPOM3BOIHYIO JUISI HAXOXICHUS HAWTYYIIETO PEIICHUS B MPUKIATHBIX, B TOM YUCIIE
COLIMAJIbHO-9)KOHOMHYECKHUX, 33Ja4yax, JUIsl OMPENETICHUs CKOPOCTH M YCKOPEHHUs Mpolecca, 3aJaHHOTO
dbopmyIoit wiu rpaduKoM;

CBOOOJTHO OIEPUPOBaTh MOHATUSMH: TEPBOOOpa3Has, ONPEACIACHHBIM WHTErPal, HAXOIHUTh
NepBOOOPA3HbIC AIEMEHTAPHBIX (DYHKIIMIA U BBIYUCIISITh HHTErpai 1o popmyne HeroToHa-JleiOHmIa;

HaXOJUTh IUIOMIAIN IJIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIILIO0 HHTETPAJIA;

MMETh TPEACTABICHHE O MATEeMAaTHYECKOM MOJCITUPOBAHUM HA MPUMEpPE COCTABJICHHS
mudepeHIaTbHBIX YPaBHECHUH;

peraTh MPUKJIAIHBIC 33]1a41, B TOM YHCJIE COIMATbHO-YKOHOMUYECKOTO U (PU3NIECKOTO XapaKTepa,
CpeACTBaMHU MaTEMaTUYECKOTO aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Kosnun4yectBo 4yacos
Ne
/i HaumeHoBaHue pa3ejioB H TeM IPOrPaMMBbI Beero KoHTpojbHbIe IIpakTHuyeckue
padoThI padoThI
MHO0K€eCTBO IECTBUTENIbHBIX YNCET.
1 Mmuorounensl. PannonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEWHBIX YPaBHEHUN
9 Oynkuuu u rpapuku. CreneHHas GyHKIHS C 12 1
ENIBIM TTOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0l CTEIEHHU. 15 1
Hppanuonaibuble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1
ypaBHEHUS
5 Jlorapudmmueckas ¢pynkuus. Jlorapupmudeckue 18 1
ypaBHEHHS
TpuronomeTpruyeckue BbIpaXXKEHUs U ypPaBHEHUS 22 1
[TocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AINS 5 i
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8 0

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

EanHas Konaekums
Lindposbix
O6pasoBaTesibHbIX
Pecypcos (school-
collection.edu.ru)

Poccuinckas anekTpoHHas

wkona (resh.edu.ru)

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f43d6d6

11 KJTACC

DJIEeKTPOHHbBIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

KoauvecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM
u/n EpOrpAMMEL Beero KonTpoabubie IIpakTuueckue
padoThI padoThI
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHH C TOMOIIBIO 29 1
MIPOM3BOTHOM
2 [TepBooOpasHas 1 UHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonanbHble, TOKa3aTeIbHbIC U 24 1
norapu(MHYECKUE HEPABEHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u nensie yncna 10 1
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 HOBTOPGHHG, 0000111eHHEe, CHCTEMATH3AIIUS 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

EanHaa konnekumsa

ndpoBbIX
Obpa3zoBaTenbHbIX

Pecypcos (school-

collection.edu.ru)

Poccuiickas
3/1IEKTPOHHaA LWKOoNa

(resh.edu.ru)

bubmmoteka IIOK
https://m.edsoo.ru/7f4
3d6d6



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

ITOYPOYHOE IINTAHUPOBAHME

10 KJIACC
KosmuecTBo yacos
Ne i/ Tema ypoka KonTpoibHubie
Bceero
padoThI
MHokecTBO, onepanuy HaJl MHOKECTBAMU M X CBOMCTBA 1
Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO anmapara Jyisl peleHus 3a1a4 1
4 Pannonansubie yncna. OOBIKHOBEHHBIE U IECATUYHBIE APOOU, IPOIICHTHI, 0ECKOHEUHBIE 1
NEePUOANYECKHE TPOOH
5 Panmonaneubie yncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOU, TIPOIIEHTHI, OECKOHCYHBIE 1
NePUOANYECKHE TPOOH
6 [Tpumenenue npoOeii ¥ TPOLIEHTOB JIJISl PEIICHUSI MPUKIIAIHBIX 3a/1a4 1
7 [Tpumenenue Apobeli U MPOICHTOB AJIs PEIICHUS MPUKIIATHBIX 33124 1
8 [eiictBuTenbHbIe yncia. PannoHanbHble U HppPalMOHAIBHBIC YHCIIA 1
9 ApudmeTndeckre onepaluu ¢ 1eHCTBUTEIbHBIMU YNCITaAMU 1
10 Moaynp AeiCTBUTEIBHOTO YKCIIa U €r0 CBOMCTBA 1
11 [TpubnmxEHHBIC BRIYUCIICHMS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OIIEHKA Pe3yJibTaTa 1
BBIUMCIICHUM
12 OcCHOBHBIE METOJIBI PEIIEHUS IENbIX U APOOHO-pAIlMOHATFHBIX YPaBHEHUI 1 HEPABEHCTB 1
13 OCHOBHBIE METOJIBI PEIIESHHUS IEJIBIX U JPOOHO-PAIMOHATIFHBIX YPaBHEHUH 1 HEPABEHCTB 1
14 OcHOBHBIE METO/IbI PEIIEHNUs LENbIX U APOOHO-PAlMOHAILHBIX YPaBHEHUI U HEPABEHCTB 1
15 MHorouseHsl OT OJIHOM epeMeHHOU. [leneHre MHOrousieHa Ha MHOTOWIEH C OCTaTKOM. 1
Teopema besy
16 MHorounens! ¢ neasiMu kodppunuentamu. Teopema Bueta 1
17 Pemenue cucremM TMHEWHBIX YPAaBHEHHM 1
18 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI 1




Martpuna cuctemsl IMHEWHBIX ypaBHEeHUH. OnpenenuTennb MaTpULbl 2X2, €ro reOMETPUUECKHUM

19 CMBICJI U CBOMCTBA; BBIUMCIIEHUE €r0 3HAYCHUS 1
20 Onpenenurens MaTpuLbl 2X2, €ro TEOMETPUYECKUN CMBICIT U CBOMCTBA; BBIYMCIICHUE €r0 1
3HAYCHUS
21 [TpumeHeHue ornpenesnTens A peleHus] CUCTEMbI IMHEHHBIX YpaBHEHUI 1
22 Pemenne npukiiagHbIxX 3a/1a4 ¢ IOMOLIBIO CUCTEMbI JIMHEHHBIX YPaBHEHUI 1
23 Pemienue npukiiagHbIX 3a7a4 ¢ HOMOILBIO CUCTEMBI IMHEHHBIX YpaBHEHUN 1
24 KonTtponbHast padora: "PannonansHble ypaBHEeHHS U HepaBeHCTBA. CHCTEMBI THHEHHBIX 1
ypaBHeHUN"
25 OynK1us, crocoosl 3ananus GyHknun. Bzanmuo odparasie pynkunu. Kommnosunus ¢pyHkunit 1
26 I'paduk pynkuuu. nemMeHTapHbie IpeodpazoBanus rpadukoB QyHKIUH 1
97 Ob6nacTp onpeneneHus: 1 MHOXKeCTBO 3HaueHni pynkun. Hymn ¢pynkumn. [IpomexyTku 3HaK 1
MOCTOSTHCTBA
28 Yérable u HeuéTHbIe pyHKUUU. [lepuoanyeckue pyHkuuu. [IpoMexyTKu MOHOTOHHOCTH 1
byHKIUM
29 MaxkcumyMbl 1 MUHUMYMBI QyHKIMH. HanOomnbiiee 1 HauMeHblee 3HaueHne pyHKIUN Ha 1
IIPOMEXKYTKE
30 JluneliHas, KBapaTU4HAs ¥ IPOOHO-TUHEWHAS PYHKIUU 1
31 DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOEHUE IPaUKOB ATUX (PYHKIIHIA 1
32 DJeMeHTapHOe UCCIIeI0OBaHUE U IIOCTPOCHUE IPaUKOB ITUX (PYHKITHIA 1
33 Crenensb ¢ 1ensIM nokaszareneM. buaom Herotona 1
34 Crenens ¢ nenslM nokasareneMm. buaom Herotona 1
35 CrenenHast GyHKIUS C HaTypalbHBIM U LIeJbIM MToKa3zareneM. E€ cBoiicTBa u rpaduk 1
36 KontponbHas padora: "Crenennas ¢pynkuus. E€ cBoiictBa u rpaguk” 1
37 ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBa 1
38 Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHH M €T0 CBOMCTBA 1
39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUN, COACPIKAIINX CTENICHU U KOPHH 1
40 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COEPIKAIIUX CTETICHH M KOPHH 1
41 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHHA, COACPIKAIIMX CTEIIEHH U KOPHU 1




42 Wppanmonansuelie ypaBHeHus:. OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATIBLHBIX YpaBHEHUN 1
43 HppaunonanbHble ypaBHeHUs. OCHOBHbIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUI 1
44 HppaunonanbHble ypaBHeHUs1. OCHOBHbIE METO/bl PEIICHUS UPPALMOHATIBHBIX YPaBHEHUN 1
45 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPALIMOHAIBHBIX YPaBHEHHHA 1
46 PaBHOCHIIBHBIE ITEPEXObI B PEILIEHUH HPPALIMOHAIBHBIX YPaBHEHHH 1
47 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPABHEHUN 1
48 PaBHOCHIIBHBIE ITEPEXObI B PEIICHUH HPPAL[MOHAIBHBIX YpPaBHEHHH 1
49 CgoiicTBa u rpaduk KOpHs n-0il cTeneHn Kak (yHKIMKU OOpaTHON CTENEHH C HaTypalbHbIM 1
HokKasaresieM
50 CgoiicTBa u rpaduk KOpHS N-0if cTENeHN KaK (YYHKIIMA 0OpAaTHOW CTETIEHH C HATypaJIbHBIM 1
HIOKa3aTeeM
51 KonTtponbHas padora: "CBolicTBa 1 rpaduk KOpHs n-oii creneHu. MppannoHaabHble 1
ypaBHeHHUA"
52 CreneHb ¢ paliMOHAJIbLHBIM IIOKa3aTeIeM U e€ CBOMCTBA 1
53 CreneHs ¢ palluOHATBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHb ¢ paliMOHAJIbLHBIM IIOKa3aTeIeM U e€ CBOWCTBA 1
55 [TokazarenpHas QpyHKLMs, €€ CBOMCTBA U IrpaduK 1
56 Hcnonb3oBanue rpaduka GyHKINN AT pelIeHUs] ypaBHEHHH 1
57 Hcnonb3oBanue rpaduka GyHKINN AT pelIeHUs] ypaBHEHUH 1
58 [Toka3zarenbHble ypaBHeHHS. OCHOBHBIE METOBI PEIICHUS TOKA3aTEILHBIX YPaBHEHHH 1
59 [Toxa3zaTtenbHble ypaBHEeHUSI. OCHOBHbBIE METO/IbI PEIICHNUS TOKA3aTeNbHBIX YPAaBHEHUH 1
60 [Toka3zarenbHble ypaBHeHHS. OCHOBHBIC METO/IBI PEIICHUS TOKA3aTEIbHBIX YPaBHEHHH 1
61 Kontponbnas padora: "[lokazatensHas QyHkius. [lokazaTenbHble ypaBHEHUS" 1
62 Jlorapudm uymncna. CoiicTBa jgorapudpma 1
63 Jlorapudm uucmna. CoiicTBa jgorapudma 1
64 Jlorapudm umncna. CoiicTBa jJorapudpma 1
65 JlecsaTHuHbIC U HATYpAJTbHBIC JTOTAPHUPMBI 1
66 JlecaTUUHbIE U HaTypaJIbHBIE JTOTapH(PMbI 1




67 [IpeobpazoBanue BEIpAKEHUIA, COACPIKAIIMX JIOTAPU(DMBI 1
68 [IpeoOpa3zoBanue BBIpaKEHUH, COIEPIKAIINUX JTOTAPHPMBbI 1
69 [IpeoOpa3zoBanue BBIpaKEHUH, COIEPIKAIINUX JTOTAPHPMBbI 1
70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 1
71 Jlorapudmuueckas GhyHKIus, €€ CBONWCTBA U IpaduK 1
72 Hcnonp3oBanue rpaduka QyHKIMH Ui PELICHUs YPaBHEHUI 1
73 Hcnonb3oBanue rpaduka GyHKIIUU 1)1 pEIICHUST ypaBHEHU I 1
74 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOIbI PEIICHNUS JIOTApU(PMUIESCKUX yPaBHEHHUN 1
75 Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE METO/IbI PEIICHHS JIOTapU(MUIECKUX YpaBHEHHH 1
76 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METObI PEIICHHUS JIOTApU(PMUIESCKUX ypaBHEHHI 1
7 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUH JIOTapU(PMUUECKUX YPaBHECHUN 1
78 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUH JIOTapU(PMUUECKUX YPaBHECHUN 1
79 KonTtponbHas padora: "Jlorapupmuueckas pynkuus. Jlorapupmudeckue ypaBHeHUs" 1
80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YMCIIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC YUCIOBOI'0 apryMeHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOI0 apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOTO apryMeHTa 1
84 Tpuronomerpudeckas OKpy>KHOCTb, OIPECICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHCIOBOTO 1
apryMeHTa
85 TpuroHomeTpuveckass OKpy>KHOCTb, ONIPECIICHHE TPUTOHOMETPUIECKIX (QYHKIIUN YUCIIOBOTO 1
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAKCHUM 1
91 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
92 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1




93 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
9 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1
95 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 1
96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA 1
97 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1
98 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA 1
99 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1
100 Pemenne TpUroHOMeTpHUUECKUX ypaBHEHUI 1
101 KonTtponpHast padora: "TpuronomMeTpuyeckie BEIpaKEHUS M TPUTOHOMETPUUYECKIE YpaBHEHHS " 1
102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS MOCIEA0BaTeIbHOCTEH. MeToa MaTeMaTH4ecKoil 1
UHYKLIH
103 MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIIE0BATENILHOCTH. MicTOpHs aHanm3a 6ECKOHEYHO MaJIbIX 1
104 Apudmernueckas mporpeccus 1
105 ['eomeTpuyeckas nporpeccust 1
106 beckoneyHo yOBIBarOIas reOMETPHUIECKast IPOTPEeCcCHst 1
107 CymMma 6eckoHeuHO yObIBaroIei reoMeTpu4ecKoil mporpeccuu 1
108 JInHeNHbIN ¥ SKCIOHEHIMANBHBIN pocT. Uucno e. dopmyiia CI0KHBIX POLEHTOB 1
109 JInHEeNHBIN ¥ 3KCIOHEHIMAIBHBIN pocT. Yncio e. opmysia CIOXKHBIX POLIEHTOB 1
110 Hcnonp3oBaHue Nporpeccuu Ui pelieHns pealbHbIX 331a4 MPUKIAJHOTO XapaKkTepa 1
111 KontponpHas padota: "[lociaenoBarenbHOCTH U TTporpeccuu’ 1
112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA 1
113 Touka pa3pbiBa. ACUMITOTHI IpaduKoOB QyHKIIMH 1
114 CaolicTBa (yHKIMIT HETIPEPHIBHBIX HAa OTPE3KE 1
115 CaoiicTBa (hyHKIIMI HENPEPHIBHBIX HA OTpe3Ke 1
116 MeToa UHTEpBAJIOB TSI pEIICHUSI HEPABEHCTB 1
117 Merozn UHTEPBAJIOB VISl PELICHUS HEPABEHCTB 1
118 MeToa UHTEpBAJIOB TSI pEIICHUST HEPAaBEHCTB 1
119 [IpumMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIM JIJIs1 PEeIICHUs 3a1a4 1




120 [IpumeHeHre CBOMCTB HENPEPHIBHBIX (DYHKIMN TSI peIIeHHs 3a/1a4 1
121 [TepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH 1
122 Ornpezenenne, reOMETPUUECKHN CMBICIT TIPOU3BOHOM 1
123 Onpenenenne, GU3MUECKUNA CMBICI IIPOU3BOTHON 1
124 VYpaBHeHuUe KacaTelbHOU K rpaduKy O yHKIIMH 1
125 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1
126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
127 [TpousBoHBIE JIEeMEHTAPHBIX (PYHKUINH 1
128 [IpousBoHas CyMMbI, IPOU3BEACHMS], YACTHOTO M KOMIIO3ULIUU (PYHKIUI 1
129 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA 1
130 [TpousBoiHAS CyMMBI, POW3BEICHIS, YACTHOTO U KOMITO3HIINH () YHKITUH 1
131 KonTtponbhas padora: "[IpouszBoanas” 1
132 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "Y paBHeHUS" 1
133 [ToBTOpenue, 06001IeHNE, cCHCTeMaTH3aIus 3HaHui: ""Y paBHeHUS" 1
134 [ToBTOpeHue, 060061IeHNE, cucTeMaTH3alus 3HaHui: "Y paBHeHUs" 1
135 [ToBTOpenue, o6o0IIeHNe, cUcTeMaTU3aKs 3HaHui: "OyHKIUn" 1
136 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "OyHKIN" 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJTACC

KoauuecTBO 4acoB

Ne Tema ypoka KonTpoabubie IIpakTH4eckune
n/n Bcero
padoTsI padoThI

1 IIpuMeHeHne NpOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTD U 1
9KCTPEMYMBI

2 [TpumMeHeHne TpPON3BOTHON K UCCIETOBAaHHUIO (DYHKIHI HA MOHOTOHHOCTD H 1
9KCTPEMYMBI

3 [TpumMeHeHne TpON3BOTHON K UCCIETOBAaHUIO (DYHKIIMIA HA MOHOTOHHOCTD H 1
SKCTPEMYMBI

4 IIpuMeHeHne NPOM3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTb U 1
9KCTPEMYMBI

5 [TpumeHeHne TpPON3BOTHON K UCCIIETOBAaHHIO (DYHKIIHI HA MOHOTOHHOCTD H 1
IKCTPEMYMBI

5 [IpumeHneHne mponu3BOIHON K UCCIEeI0BaHUIO (YHKIMI HA MOHOTOHHOCTh U 1
KCTPEMYMBI

7 HaxoxxaeHne HauOobIIero 1 HAMMEHbIIET0 3HaYeHUs1 HENPEPhIBHOMN (PyHKITUH 1
Ha OTpE3Ke

8 Haxoxzaenne HaubobI1ero 1 HauMEHbILIEro 3HaYeHHsI HETIPEPbIBHOW (pyHKIIUN 1
Ha OTpE3Ke

9 Haxoxzaenne HaubosbI11ero 1 HaMEHbILIEr0 3HAYeHHs] HETIPEPhIBHOW (PyHKIIUN 1
Ha OTPE3KE

10 Haxoxxaenre HanOobIIero 1 HAMMEHbIIET0 3HaYeHUsI HENPEPhIBHOMN (PYHKITUH 1
Ha OTpE3Ke

11 Haxoxaenne HauboIb111ero 1 HaMEHbIIEro 3HaYeHUsI HeMTPephIBHOW (PyHKIIUN 1
Ha OTPE3KE

12 Haxoxxaenune HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUs1 HENPEPhIBHON (PyHKIIUM 1
Ha OTPE3KE

13 [IpumeHneHne Mponu3BOIHON I HAXOXKACHNS HAWTYUILIEro peleHus B 1

MPUKJIAAHBIX 3a7a4ax




IIpuMeHeHne MPOU3BOIHOM I HAXOKACHUS HAUTY4IIEro PELICHNS B

14 1
MIPUKJIAIHBIX 3a7a9ax
15 [TpuMeHeHre TPOU3BOTHOM JIJISl ONIPEIeNICHHsI CKOPOCTH U YCKOPEHHS ITpoIiecca, 1
3aanHoro hopmyroi wim rpapuxom
16 [TpuMeHeHre TPOU3BOTHOM /ISl ONIPEIeNICHHsI CKOPOCTH U YCKOPEHHSI ITpoIiecca, 1
3aIaHHOTO (POPMYJION MK TpadhUKOM
17 Kommosurus ¢hyHKImit 1
18 Komnosurus ¢yHkimit 1
19 Komnosurus ¢yHkimit 1
20 I'eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
21 I'eomeTpuueckue o0pas3pl ypaBHEHUN HA KOOPAUHATHOM MJIOCKOCTH 1
22 KonTponbras padorta Nel: "HccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOM3BOTHOMR " 1
23 [TepBooOpasHas, OCHOBHOE CBOMCTBO IMEPBOOOPA3HBIX 1
24 [TepBoobOpaznble snemeHTapHbIX GyHKIM. [IpaBuna HaxoxaeHUS 1
NepBOOOPA3HBIX
o5 [TepBooOpaznble anemeHTapHbIX GyHKIUH. [IpaBuna HaxoxaeHNS 1
epBOOOPA3HBIX
26 Wuterpan. ['eomeTpruyeckuii CMbICI HHTErpaia 1
27 Brruucnenue onpenenénnoro uaTerpaia mno gopmyne Herotona-Jleitbnuna 1
28 Brruucnenue onpenenénnoro uHTerpaia mo hopmyne Herotona-Jleitouuma 1
29 [IpumeneHne uHTETpaa AJisg HaXOXKACHUS IJIOMAIeH TUIOCKUX QUTyp 1
30 [IpuMeHnenne uHTETpaIa Il HAXOXKIACHUST 00bEMOB TEOMETPUUECKHIX T 1
31 [Tpumeps! pemenunit nuddepeHaaTbHbIX ypaBHEHUN 1
32 [Tpumeps! pemeHunit quddepeHaaTbHbIX YpaBHEHUN 1
33 MaremMaTHuecKoe MOJICIIMPOBAHNE PEATHHBIX MTPOIIECCOB C TTOMOIIBIO 1
nuddepeHInaIbHbIX YpaBHEHHH
34 KontponsHas paboraNe2: "IlepBooOpa3nast u uuTerpan"” 1
35 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaQuKu 1
36 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpaPuKu 1




37 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1
38 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKH 1
39 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKu 1
40 OT60p KOpHEH TPUTOHOMETPUYECKHUX YPABHEHHUH C MTOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
41 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
42 OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHUH C MTOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
43 OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHUH C MTOMOIIBIO 1
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
44 Pemrenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1
46 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
48 KontpomnsHas padora Ne3: "I'paduku TpUroHOMETPHYECKUX (PYHKIIUH. 1
Tpuronomerpuueckrue HepaBeHcTBa"
49 OCHOBHbBIE METO/IbI PEIIEHHS TOKA3aTeIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/bI PELIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIEC METO/IBI PEIICHUS TTOKA3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METObI PELIECHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pelIeHUs JJorapu(pMUUECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI pelIeHHs JJorapu(pMUUECKUX HEPABEHCTB 1
56 OcHOBHBIE METOBI PELIEHUS JOrapu(PMUIECKUX HEPABEHCTB 1
o7 OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEUICHUS UPPAITHOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEIICHUS UPPALIIOHAILHBIX HEPABEHCTB 1




60 OCHOBHBIE METO/IbI PEIICHUS UPPALTMOHAIBHBIX HEPABEHCTB 1

61 I'padpuaeckue MeTonbI peIICHUs] HPPAITMOHAIBHBIX YPaBHCHHM 1

62 I'paduaeckue MeTobI pEeIICHUs] UPPAITMOHAIBHBIX YPaBHCHHM 1

63 I'paduueckue MeTOIbI pEeLICHHS TOKA3aTeIbHBIX YPaBHEHUN 1

64 I'padpuaeckue MeTobI pelIeHHs TOKa3aTeIbHbIX HEPABEHCTB 1

65 I'paduueckue MeTOIBI pEeICHNS JOTapUPMHUUECKIX YPAaBHEHUI 1

66 I'paduaeckue MeToapl pemeHust JTorapu(PMUIECKUX HEPABEHCTB 1

67 I'paduueckue MeToabl peieHus Jorapu(PMUIECKUX HEPABCHCTB 1

68 I'paduueckue METOIBI PELICHNS MTOKA3aTEeIbHBIX U JIOTApU(HMUIECKUX 1
YpaBHEHUU

69 I'padmyeckue MeToAbI peleHus OKa3aTeNbHbIX U JIOTapU(MUIECKIX 1
ypaBHEHUH

20 I'paduueckue METOIBI pEeLICHNS TOKA3aTEeIbHBIX U JIOTApU(PMUICCKUX 1
HEPaBEHCTB

71 I'paduueckue MeTOIBI pEeLICHNS TOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX 1
HEPaBEHCTB

79 KontponbHas pabora Ne4: "UppannoHanabHble, OKa3aTeIbHbIE U 1
norapudmuueckre HepaBeHcTBa"

73 KommiekcHbie uncna. Anredpanyeckasl 1 TPUTOHOMETpUYecKas (pOpMBbI 3anucu 1
KOMILJIEKCHOTO YHCIIa

74 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpUYECKast POpMBI 3anucu 1
KOMIUIEKCHOTO YHCIIa

75 Apudmerndeckre onepanu ¢ KOMIJIEKCHBIMU YU CIaMU 1

76 Apudmernueckue onepanuu ¢ KOMIIEKCHBIMUA YUCITAMH 1

77 N300paxeHne KOMIIJIEKCHBIX YHCET Ha KOOPIUHATHOMN TJIOCKOCTH 1

78 N300parkeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOH MI0CKOCTH 1

79 ®opmymna Myaspa. KopHu n-oii cTeneHu u3 KOMILDIEKCHOTO YHCia 1

80 ®opmyna Myaspa. KopHu n-oii cTeneHr U3 KOMILIEKCHOTO YnCiIa 1




[TpuMeHeHne KOMIUIEKCHBIX YHCeN I pelieHUs (PU3NIECKUX U TEOMETPUIECKUX

81 1
3a1a4y

82 Kontponbnas padota Ne5: "KommiekcHbie uncia' 1

83 HarypanbHble u 1ienple yucia 1

84 HarypanbHble u 1enble ynucna 1

85 [IpuMeHeHne MPU3HAKOB ACITUMOCTH HEIBIX YHCEIT 1

86 [TpuMeHeHne TPU3HAKOB JIETMMOCTH IIEITBIX YUCET 1

87 [Ipumenenue npusHakoB Aenumocty nensix yucen: HOJl u HOK 1

88 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJ u HOK 1

89 [IpuMeHeHne NMPU3HAKOB ACIUMOCTH IEJIBIX YUCEI: OCTATKU 10 MOIYIIIO 1

90 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX YHCEI: OCTATKH 110 MO0 1

01 [TpuMeHeHHE TPU3HAKOB JCTUMOCTH IISJIBIX YHCEI: ITOPUTM EBKiHIa st 1
pelIeHus 3a/1a4 B LIEJIbIX YHCIIaxX

92 KonTponbHas padora Ne6: "Teopus nenbix gucen" 1

93 Cucrema ¥ COBOKYIHOCTh YpaBHEHH. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI- 1
CIIEJICTBUS

94 CucremMa ¥ COBOKYITHOCTh YpaBHEHHH. PAaBHOCUIIBHBIE CHCTEMBI M CUCTEMBbI- 1
CIICJICTBUS

95 OCHOBHBIE METOBI PEIICHUS CUCTEM U COBOKYITHOCTEH PAIlMOHATBHBIX 1
YpaBHEHUI

96 OCHOBHBIE METOBI PEUICHUSI CUCTEM U COBOKYITHOCTEH UppaIlMOHATBHBIX 1
ypaBHEHUH

97 OCHOBHBIE METOBI PEIIECHUS CUCTEM U COBOKYITHOCTEH TTOKA3aTeIbHBIX 1
YpaBHCHHIA

08 OcCHOBHBIE METOBI PEUICHUSI CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX 1
YpaBHEHUU

99 OCHOBHBIE METOBI PEUICHUSI CHCTEM U COBOKYITHOCTEH JIOTapU(MUIECKUX 1
YpaBHEHUH

100 OcHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH JIOrapu(pMUIeCKUX 1

YpaBHEHUU




HpI/IMeHeHI/Ie CHUCTCM K PCHICHHUIO MAaTCMAaTUUCCKHUX 3a/la4 U 3aJa4 U3 pa3JIMIHbIX

101 o0acTeil HayKH U pealbHOM KU3HH, MHTEPIPETALUs TOTYYSHHBIX Pe3yIbTaToOB 1
102 [IpuMeHeHHe cHCTEM K PelIEHUI0 MaTeMaTHYeCKUX 3ajad U 3aJa4 U3 Pa3InuHbIX 1
o0JacTeil HayKH U pealbHOM KU3HH, MHTEPIPETaLUs TOTYYSHHBIX Pe3yIbTaToOB

IIpuMeHeHne HEpaBEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAYKH U PEAIbHOW KU3HH, HHTEPIIPETAIUS TTOJTYICHHBIX 1
pe3yabTaToB

104 KonTtponsHast padora Ne7: "Cuctemsl paliiOHAIbHBIX, HPPAIIHOHATBHBIX 1
MOKa3aTeJIbHbIX U JIOrapu(PMUUECKUX ypaBHEHHUH"

105 PannoHnasibHble ypaBHEHHUS ¢ TapaMeTpamu 1

106 PanmonansHbIE HEPABEHCTBA C TTapaMETPAMHU 1

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpamMu 1

108 UppanmonansHble ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu 1

109 HppanmoHaibHbIe CHCTEMBI ¢ TapaMeTPAMHU 1

110 [TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu 1

112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA C TapaMeTpaMu 1

113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpamu 1

114 Tpuronomerpuyeckue ypaBHEHMs ¢ TapaMeTpamMu 1

115 TpuronomeTpuyeckre HEPaBeHCTBA C MapaAMETPAMHU 1

116 TpuroHomeTpruyeckue CUCTEMBI ¢ TapaMeTpaMu 1

117 [TocTpoeHne n nccnegoBaHNE MATEMATHIECKUX MOJIENIEH PEAIBHBIX CUTYallU C 1
MTOMOIIIBIO0 YPaBHEHHH C ITapaMeTpaMu

118 ITocTpoeHue u nccae0BaHnEe MaTEMaTUYECKUX MOIETIEH peabHbIX CUTYAI ¢ 1
MTOMOIIIBIO0 CUCTEM YPaBHEHUH C TapaMeTpamMu

119 ITocTpoeHue u nccnenoBaHUE MATEMATUHYECKUX MOJIEIIEH PEANIBHBIX CUTYALUH C 1
MIOMOIIBIO CUCTEM YPaBHEHUH ¢ apaMeTpamu

120 KonTponbHas padota Ne§: "3amaun ¢ mapamerpamu” 1

121 [ToBTOpeHmEe, 06001EeHNEe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1




122 [ToBTOpeHme, 06001meHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
123 [ToBTOpeHue, 0600IIeHNE, CUCTeMaTH3aKs 3HaHu: "Y paBHeHUs. CUCTEMBI 1
ypaBHEHHUH"
124 [ToBTOpeHue, 0600IIeHNE, cCUCcTeMaTH3anus 3Hanuii: "HepaBencraa" 1
125 [ToBTOpeHue, 0600meHne, cucreMaTu3anus 3Hanuii: "HepaBenctsa" 1
126 [ToBTOpeHue, 0600IIeHNE, cCUCTeMaTH3aKs 3Hanuii: "HepaBencraa" 1
127 HToroBast KOHTpOJIbHAs paboTa 1 1
128 HToroBast KOHTpOJIbHAS paboTa 1 1
129 [ToBTOpeHME, 0000IIEHNE, ccTeMaTH3anus 3Hanui: "[Ipon3BoaHas u e 1
npuMeHeHue"
130 [ToBTOpenue, 0600menHue, cuctemaTu3aius 3Hanui: "[IponsBoaHas u eé 1
npuMeHeHue"
131 [ToBTOpeHME, 0000IIEHNE, cCUcTeMaTH3anus 3Hanui: "[Ipon3BoaHas u e 1
npuMeHenue"
132 [ToBTOpeHue, 06001mIeHNe, cucTeMaTH3alus 3HaHui: "MHTerpan u ero 1
IpuMeHeHue"
133 [ToBTOpenue, 0600IIeHNe, cUcTeMaTU3anus 3Hanuii: "HTerpai u ero 1
npuMeHexnue"
134 [ToBTOpeHnue, 06061meHne, cucreMaTu3anus 3HaHui: "OyHkiun" 1
135 [ToBTOpeHue, 06001meHne, cucTreMaTu3anus 3HaHui: "OyHkiun" 1
136 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHsI 3HAHUMN. 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Maremaruka: anrebpa W Hadajga MaTeMaTHYeCKOro aHanmm3a, reomerpus. Aunredpa
Marematnueckoro ananuza, 10 xmacc/ Komsrua HO.M., TkaueBa M.B., ®emopoa H.E.
AxumonepHoe obmectBo «M3narenbctBo «IIpocBemienne.

=

HayajJia
JIpyTHe,

=

Maremaruka: anrebpa W Hadala MaTEeMaTHYeCKOrO aHaim3a, reomerpus. Auredpa
Marematnueckoro ananusa, 11 xmacc/ Komsrua HO.M., TkaueBa M.B., ®emopoa H.E.
AxnmonepHoe obmectBo «M3narenbctBo «IIpocBemienne.

=

Hayajia
NIpyTHe,

=

MaremaTrka. AnreOpa U Havajga mMaTeMaTHueckoro aHanu3za, 10 xmacc/ Mepsnsk A.I'., HomupoBckuit
I.A., [TonsxoB B.M.; nox penakuwmeii [Togonbckoro B.E., O0miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-T'PA®»; Akumonepnoe obmiectBo «M3narensctBo «IIpocsemenne»

MaremaTuka. AnreOpa ¥ Havajga MareMaTHueckoro aHanmmsza, 11 kimacc/ Mepsnsk A.I'., HomupoBckuit
J.A., [TonsxoB B.M.; nox penakumeii [Togonbckoro B.E., O0miecTBO ¢ orpaHMu4eHHON OTBETCTBEHHOCTHIO
MNznarensckuit nentp «BEHTAHA-TPA®y; Akumoneproe obmectBo «M3narensctBo «IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Mepansk, A. I'. Maremaruka: anredpa 1 Hauana MaTeMaTHueckoro aHanusa. 10 kiacc:

yriryOsieHHBIH ypoBeHb: yueOnuk / A. I'. Mepaisk, Jl. A. Homuposckuii, B. M. [Tonskos; mox pen. B.
E. [loponbckoro. — M.: IIpocBemienue, 2023

Mep3snsik, A. I'. Matemaruka. AnreOpa u Hauyajna MareMatudeckoro ananusa. 10 kmace:
yri1yOJIeHHBIH ypoBeHb: yueb. mocodue / A. I'. Mepansk, J. A. Homuposckuit, B. M. TlosnsikoB; mon
pen. B. E. [Togonsckoro. — M.: IIpocBemenue, 2021

Mepansk, A. I'. Maremaruka: anrebpa 1 Hauaja MaTeMaTHYECKOTo aHallu3a, reoMeTpusi. Anredpa
Y Hayajia MaTeMatnudeckoro aHanusa. 10 kimacc: yriyOaeHHbIH ypoBeHb: MeTojl. mocooue / A. T
Mepsnsik, [. A. Homuposckuii, B. M. [lonsixkos. — M.: [Ipocsemenue, 2021

MaremaTuka. Anrebpa U Hadana MaTtemMatudeckoro aHanuza. 11 kmacc: Mepsnsk A.I'., HomupoBckuit
J.A., [TonsxoB B.M.; nox penakuueit [Togonsckoro B.E., OGmiecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-T'PA®»; AxiimonepHoe obiectBo «M3natensctBo «IIpocerienue»

Marematuka (yriayOseHHbIl ypoBeHb). Peanuzanus tpe6osanuiit ®I'OC cpennero obmero o0pa3oBaHus:
Meroandeckoe mocodue st yuurens / [J1.O. Pocnosa, E.E. Anekceesa, E.B. bynko]; mox pexakmueii JI.O.
Pocnosoii. - M.: ®T'BHY "UHctutyT cTpareruu pa3sutus oopasosanus’, 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

Poccuiickas anekTpoHHas 1mKkoia. — [Dnekrponnsiii pecype]. — URL: https://resh.edu.ru/



https://resh.edu.ru/

KOHTPOJIBHO-U3MEPUTEJIbHBIE MATEPUAJIBI U KPUTEPUU ONEHUBAHUSA

10 kaacc

KOHTpOJILHaﬂ paGOTa: "PaIII/IOHa.]'IbHBIe YPaABHCHHUA U HEPABCHCTBA. CucreMbl JJHHEHHBIX

ypaBHeHUil"

1 BapuaHt

x—06 x—h
Sr—=1

1. Penmure ypasnenue /X 3
2. Pewnre cHeTeMy YpaBHEHHI ¢ NOMOLIBI 0NpeIeTnTee)

3. Pemmte HCPABCHCTEO MCTOAOM HHTCPBAIOE:

- r 2_ r
1) (r=2)(x+2) < 0: 2}1' 10x+25 > 0.

x=3 x2—4x-12

4, ¥YEAXHTe BCe KODHH VDABHEHHSA |J:+5|:2
5. Pemmnre ypaBHeHHe NPH NOMOIH cXeMil [opHepa: 4x’ -

6. ToBapHEIH o3 Kas# Iy MEHYTY npocsgact Ha 900 me
CKOpEI, 0 Ha myTh B 360 kM TpaTiT BpeMeHy Ha 6 vacos G
Haiiqure ckopocts ToBapHoro noesta. OTeer gaiite B kv

2 BapuaHT

T+ 59 =3

xr—7

Haiiamure kopeHs ypagHeHus X — /
2. Pelunts cHeTeMy ypasHeHHI © NIOMOLIBI0 OIpeIeinTel
3. Pewre HepaBeHCTEO METUAUM WHTCPBAIIUE.

a) (5—1}{x+2!]{0 ﬁ]
X=2

2
XT=qx+4
—=20
xi-x=-20

4 YHaxHTe BCe KODHH VDABHEHHA |r+T|:1

5. PelnnTe ypaBHCHHE IPH MOMOLIH cXeMbl [opHepa: x'+4

6. ToBapHEl NoC3N Ka®/ Y0 MHHYVTY Opocsmact Ha 750 m
CcKOpBIL, 1 Ha nyTeE B 180 kM TpaTHT BpeMmenn Ha 2 daca Go
Haifiaure ckopocTs ToBapHoro nocsta. OTeeT JaiiTe B KM/

KonTpoubnas padora: "Crenennas ¢pynkuus. E€ cpoiictBa n rpagux"

Bapmuanr 1.

1. Haiitu o0Onacts onpenenenus GyHKIUU y = Va4 —x2

2. W3006pa3uth 3ckn3 rpaduka QyHKIUN Y = X

5

1) BersicHUTB, Ha KaKMX MIPOMEXKYTKAaX (QYHKIIUS YOBIBAET.

-5 5
2) CpaBHUTb 4HcCTa: (%) ul;, (3,2)°wu (3\/2_)

3. Pemmrts ypaBHEHueE:

NV1I—-x=3; 2)Vx+2=+V3-x;

HV2x+5—-Vx+6=1

I)Vli—-x=x+1

4. Haiitn Qpyrkumuro, oopatHyro K ynkiuun y = (X — 8) 71, ykazars eé o6nacTh onpeaencHus u

MHO’KECTBO 3HAUECHUM.
5. PemuTh HepaBeHCTBO VX + 8 > X + 2.

Bapmuanr 2.

1
1. Haiitu o6nacts onpenenenus Gynkuun y = (x> —9) 73

2. W306pa3uth 3cku3 rpaduka QyHKIUN Y = X

6

1) BeisicHUTB, Ha KaKUX IPOMEKYTKaxX (PYHKIUS BO3pacTaeT.

1

2) CpaBHHTb YHCIIA: G)_6 u (—)_6; (42)"°nul.

V2



3. Pemuth ypaBHEHHE:

DVx—2=4; 2)V5—-x=+vVx—-2; 3)Vx+1=1-x

HV3x+1-vVx+8=1
4. Haiitu QyHKumIo, 06paTHyIO K QyHKIuu y = 2(X + 6) 71, ykaszath e€ 061acTh onpeaeneHus u
MHO>KECTBO 3HAYCHUII.

5. Pemmts HepaBeHcTBO VX — 3 < X — 5.

KonTpoabHnas padora: "CBoiicTBa U rpaduk KOpHs n-oii crenenn. UppanuonajabHbie ypaBHenus'

BapuanT 1 .
. '
1. Ioerpoiire rpadme dyaenmn g = |:_{_1‘ 2) 3_’ . Bapuanr 2 a
s 11
2. Yupm._-ru:m i 1. Ioerpoiite rpadue PVHKIHE § = {[.1.‘ ol 3_’ .
1) a $ﬂﬁ; 2. VopocTuTe Bhipascesme:
R
L 1 1) ¢ & 'ﬁl
2) ais : g8; ) . ‘ |
3) (a LL.H'}II':H :I.d}z :[uu.d]ﬁ1 2) g8 1 p6;
. 1w ) (e ()T (e
4) (abp3t ) . s\
3. Pelunre ypapenne: 4) [bﬁ:ﬁ_ .
1) V2x + 8 = x; 3. Pemume vpasHeHne:
2) Jx-2Jr -4 =2x-4. 1) J2x+48 = -x;
4. Cokparare 1podn: 2)Jr=1yr-3 =3x-3.
1 " " A =
9 m—3m3 4. CUhpulll;E Apobn:
] ! x+Tx%
md -3 1) —4—
1 1 x5 4T
m< —n2 1 1
A=—7 gy a¥ — b3
mi + nd ) 1 1t
1111 at - bt
xd — Dyl + y2 11 11
3 11 11 - 3) mini +3min2
xZyd - x3y? 1 T
mz + Gmind + OGn2

5. Pewnre ypapHenne:
1) vx -4 +2¥x -4 = 35

2y NE+D=JB=x =1;

5. PemuTe ypaBHeHHe:
1) We-2+%r-2 =20

D2+ T=-2-xr =2

B V-x+YT+x=2. NIB-x+¥25+x=4.
6. Pelwunre HepapeHeTRO: 6. Pemnre HepaBeHCTBO:

1)+/Bx + 9 < x; 1) yTx + 8 < x;

2) T+x25-x. 2)JB+x 2 3-x

KonTpoubnas padora: "llokasareabHas pynknus. [lokasareabHble ypaBHeHus'"'
Bapmuanr 1.
1. Pemute ypaBHEeHHUE:

12_3X_ . X X j—
D(3) =25 24 +2-20=0

3 X
2. PemuTe HEpaBEHCTBO: (Z) > 1%

X—y =4,

3. Pemmre cucremy ypaBHEHHI: { X4y = 98




. Pemmte HEpaBEeHCTBO:

DEE) <k 2 (2) 2

. Pemmte ypasuenue: 7%t + 3 - 7% = 2¥+5 4 3. 2%

Bapuanr 2.

. Pemmnte ypaBHenue:
1) 0,12%73 = 10; 2)9*-7-3*-18=0
1\* _5
. Pemnre HepaBeHCTBO: (1 E) <z
X+y=-2,
655 = 36

. Pemmre cucremy ypaBHEHUN: {

. Pemmnre HEepaBEeHCTBO:

HEB) TS 2 (1%))(2_4 <1

. Pemmte ypasuenue: 3¥*3 + 3¥ = 5. 2%+4 — 17 . 2%

KounrpoabHnas padora: "Jlorapupmudeckas pynkuus. Jlorapupmudeckne ypaBHenus'"

Bapwuanr 1.
. BpmuuciauTh:

1) loga 16; 2) 51tlogs3.
2

3) log; 135 — log; 20 + 2log; 6
. B oaHoit cuctemMe KOOpIUHAT CXeMaTHYECKU TIOCTPOUTH rpapuku GYHKIHHA y =

logix mu y= G)X
4

3 4
CpaBHuts uncna log: LU log1 :
2 2

. Pemuth ypaBHEHHE logs(2x—1) =2
. Pemuth HepaBeHCTBO log:(x—5) > 1
3
. Pemnth ypaBHEHHE log,(x —2) +log,x=3
. Pemmte ypaBHEHHE loggx +log ;x = 14
. Pemmuts HepaBeHCTBO log?,x—2log3x <3
Bapmuanr 2.
. Bbranciuts:
1. 1\2log17 )
1) logs ps 2) (E) 3,

3) log, 56 + 2log, 12 — log, 63
. B omHOI cucTeMe KOOpAMHAT CXEMAaTUYECKH MOCTPOUTH rpaduKu PyHKITUN y =

log,x u y=(4)*
CpaBHHTH UncIa log0’91% u loggo 1§



4. PewmnTh ypaBHEHHE log,(2x+3) =3

5. Pemurh HEpaBEHCTBO logs(x—3) < 2

6. PemuTh ypaBHEHHE log;(x —8) + logzx =2

7. Pemmtb ypaBHEHUE log zx +1loggx =10
Pemmtes HEpaBeHCTBO log 22 x—3log,x< 4

KonTpoabHasi padora: "Tpuronomerpuieckue BbIPaKeHUs1 1 TPUTOHOMeTpUYecKHe ypaBHenus'"

Bapuanr 1.
1. PemmTth ypaBHEHHUE:

1DV2cosx—1=0 2)3tg2x++vV3 =0
2. Haiitu penieHue ypaBHEHUS Sing = —% Ha orpeske [0; 37|

3. Pemwuts ypaBuenue: 1) 3 cosx —cos 2x =0

2)6sin 2x—sinx=1 3)4sinx+ 5cosx =4

. 1
4) sin *x + cos *x = cos 22X+Z

Bapuanr 2.
1. Pewmuth ypaBHEHHE:

1)V2sinx—1=0 2) tg%—\/§=0

o X 1
2. Haiftu pelieHne ypaBHeHIsL  COS— =~ HA OTPE3Ke [0; 4m]

3. Pemmrts ypaBuenue: 1) sin % x — sinx = 0

2)10cos ?x+3cosx=1 3)5sinx+cosx=75

. . 1
4) sin *x + cos *x = sin ZZX—E

KonTtpouabHnas padora: "IlocienoBaresbHocTH ¥ nporpeccun’’

BapwuanT 1

1.Haiitu Tpumath BTopoi wieH apudMeTHdeckoi nporpeccuu , eciu a1=65, d=-2. SBnsercs i 9ucio
105 uneHoM aHHOU apupMeTHYECKON Iporpeccuu ?

2.HaiiTu cymMMy BOCEMHA/IIIaTH NEPBbIX YICHOB apudmeTndeckoit nporpeccu : 10; 6; 2; ... .
3. Haiitu cymmy necsiTi epBbIX WIEHOB apu(MeTHUECKON MPOrpeccuu , eciu as=16 , a12=88.
4. Haiitn cyMMy BceX JABY3HAYHBIX YHCENI KPATHBIX O .

5.HaiiTu BOCbMOI 4iieH U CyMMY MEPBBIX BOCBMHU YHCEJ FT€OMETPHUUECKOI Iporpeccuu , ecinu B1=-18, q=

6. HaiiTi cymmy nepBBIX ISTH YWIEHOB F€OMETPUUYECKOI Mporpeccuu , eciiu B4s=4 a Bg=16.

Bapuanr 1



1.Haiiti TpuaaTh BTOpoi WieH apudMeTHYeCcKoil mporpeccuu , eciu a1=65, d=-2. SBnsercs im aucio
105 unenom npaHHOM apudMeTHdecKoi mporpeccuu ?

2.Haiitu cymMmMy BOCEMHA/IIIATH TEPBHIX YWICHOB apudmeTudeckoit nporpeccun : 10; 6; 2; ... .
3. Haiitu cymMy JiecsiTH MEepBBIX WICHOB apu(hMeTHUecKoi mporpeccuu , eciu as=16 , a12=88.
4. Haiftu cymmy BceX JABY3HAYHBIX YHCEN KPATHBIX 6 .

5.Haiitu BOCbMOI 4iieH U CyMMY IIE€PBbIX BOCBMHU YHCEJI TEOMETPUUECKOM ITporpeccuu , eciu B1=-18, q=
6. Haiit cymMmMy NEepBBIX ISTH YWICHOB T€OMETPHUECKON POTPECcCHu , eciii B4=4 a Bg=16.

Konrtpoabsnas padora: "IlpousBognasn"
Bapuanr 1.

1. Haiitu npon3BoaHy0 QyHKINU:

6
1)3x2—=; 2) (g + 7) . 3)e*cosx; 4)

x3’

2)(

sinx

2. Haiiti 3Hauenue npousBoaHoi ¢pyukimu f(x) = 1 — 63/x B TOuKe X0 = 8
3. 3Bammcath ypaBHEHHE KacaTelbHOM K rpaduky ¢pyukimu f(x) = sinx — 3x + 2 B Touke xo =0

x+1
x2+3

4. HaiiTu 3HaYEeHUS X, IPH KOTOPBIX 3HAYCHUS TPOU3BOAHOM GyHKIMH f(X) =

MIOJIOKUTEIIHHBI.
5. Haiitu Touku rpapuka pynkuun f(x) = x> — 3x%, B KOTOPBIX KacaTeJbHas K HEMY
napajuiesibHa ocu abcuuce.
6. Haiitu npousBonayro ¢pyukimu F(x) = logs(sinx)

Bapmuanr 2.

1. Haiitu npon3BoaHy0 QyHKINU:
1

D23 -1 2)(4—305 3)esinx 4)—

x2’ cosx

. . 1 1
2. Haiitu 3HaueHue npou3BoaHO# pyHkmu f(x) = 2 — 77 B TOUKe X0 =7
X

3. 3Bamucath ypaBHEHHE KacaTelbHOM K rpaduky ¢pyHkimu f(x) = 4x — sinx + 1 B Touke xo =0

1—x
x2+8

4. HaiiTu 3HaYEHUS X, TIPH KOTOPHIX 3HAYCHHS MPOM3BOAHON QyHKIMH f(x) =

OTpHUIATENbHBI.

5. Haiitu Touku rpaduxa pyakuun f(x) = x> + 3x2, B KOTOPBIX KacaTelbHas K HEMY
napajuiesibHa ocu abcuuce.

6. Haiitu npousBonnyto dpyukiwu F(x) = cos(log, x)



11 KJIACC

KonTpoabHas padora Nel: "UccaenoBanue GyHKIUiA ¢ MOMOIILI0 NPOU3BOAHOM"

1.
2.

Bapuanr 1.
Haiitu cranuonapusle Touku pynkuun f(x) = x3 — 2x% + x + 3.

Haiitu skcTpeMymbl PyHKITHU:

1) f(x) =x3—2x%+x + 3; 2) f(x) = e*(2x — 3).

3.

1.

2.

HaiiTn npoMexyTKu Bo3pacTanus U yosiBanus Gpynxmuu f(x) = x3 — 2x% + x + 3.

4. Tloctpouts rpaduk ¢pyukuuu f(x) = x> — 2x% + x + 3 na orpeske [—1; 2].
5.
6

. Cpenu mpsIMOYTOJIBHUKOB, CyMMa JUIMH TPEX CTOPOH KOTOPHIX paBHa 20, HAWTH MPSMOYTOJIbHHUK

N 3
Haiitu HauGoJbliee 1 HauMeHbluee 3Hauenne pynxmun f(x) = x> — 2x% + x + 3 Ha oTpeske [0; E]'

HanOOJIBIIIEH TUIOIIAIHN.

Bapuanr 2.
HaiiTu cramuonapusle Touku pynkuuu f(x) = x3 — x2 — x + 2.

Haiitu 3K0TpeMyMLI GbyHKIMU:

2) f(x) =x3—x?>—x+2; 2) f(x) =(5—4x)e*.

3.
4.
S.

6.

HaiiTu npoMexyTKU Bo3pacTanus u yosiBanus Gpynximun f(x) = x3 — x2 — x + 2.
[octpouts rpaduk pyukuuu f(x) = x3 — x? — x + 2na orpeske [—1; 2].
HaiiTu nauGonbiiee W HauMmeHblnee 3HaueHue Qynkuun f(x) = x3 —x% —x + 2 Ha oTpeske
[—1; E].
2

Haiiti pom6 ¢ Hanbounbliie miIomaabpio, €Clid U3BECTHO, YTO CyMMa JUIMH €ro AuaroHanei pasxaa 10.

Konrpoabnas padoraNe2: "IlepBooOpa3Has u unterpan’

Bapmuanr 1.

. Jlokazate, uto Qynkuus F(x) = 3x + sinx — e?* sensercsa nepBoobpasHo Qynxiuu f(x) = 3 +

cosx — 2e**na Bceii YnCII0BOIL IIPAMOI.

2. Haiitu nepBoo6pasnyto F dyaxuun f(x) = 2v/x, rpadux KOTOpoit IPoXoauT depes TouKy A (O ; g)

Beruucnure miomans Gurypsl F, n3o0paxxéHHOl Ha VA yos'e g +2 PHUCYHKE.
2_
Haiftu miomans ¢urypsl, OorpaHU4eHHOW MPSIMOil 1+ y=1-
2x v rpagukoM QpyHKIMH Yy = x2 — 5x — 3. | >
0 14 v

Bapuanrt 2.

. Jlokazats, uto dynkius F(x) = e3* + cosx + xasnsercs neppoodbpasHo pynkimu f(x) = 3e3% —

sinx + 1Ha Bceil YUCIOBOM MPSIMOM.

. Haittn nepBoo6pasuyio F dynximu f(x) = —33/x, rpapux KOTOPO#t
y ;
3 2
IPOXOIHT Yepe3 TOUKy A (0 ; Z) gl e G
Boruucnure ninomaas urypsl F, n300pak€HHOM Ha pUCYHKE. 3T
2T F

Haiitu muiomans ¢purypsl, orpaHuueHHOM npsiMolt y = 3 — 2x u
rpadukoM Qynkmuu y = x2 + 3x — 3.



KonTpoabHast padora Ne3: "I'paduku Tpuronomerpudeckux pynkuuii. Tpuronomerpuyeckue
HepaBeHCTBA'"

Bapuanr 1.
1° Haiimure 061acTh OnpeeNeHns 1 MHOKECTBO 3HAUeHHH GyHKIUM Y = 2 COS X.
2°. BeisicHuTS, ABNseTcs MM GYHKIHSA Y = Sinx — tgx 46THOM, HeUSTHOH WM He ABJIAETCA HM YETHOI,
HU HEYETHOM.

3%, U306pasute cxematndecku rpaduk GyHKIuM y = sinx + 1 Ha oTpeske [— g; 27t].

4. Haiinute Hanbosnblee 1 HaMMeHbIee 3HaueHus GyHKkuu y = 3 sinx cos x + 1.
5. Tloctpouts rpadpux pynkmuu y = 0,5cosx — 2. Ilpu kakux 3HaYeHUSAX X (QYHKIHMS BO3pacTaeT?
Yo6s1Baer?

6. Pemmth HepaBeHCTBO V1 + cos x > x?% — 4.

Bapuanr 2.
1° Haiinure 061acTh oIpe/ieyIeHHs] © MHOXKeCTBO 3HaueHuit pynkuuu y = 0,5 cos x.
2°. BBISICHUTB, SIBJISETCS 1 GbyHKIUSA Y = COS X —x? 4éTHOM, HEYSTHOM WM HE ABISIETCA HU YETHOM, HU
HEYETHOM.

3%, U3o6pasure cxematudecku rpaduk GpyHKIun y = cos x — 1 Ha oTpeske [— %; 271].

o 1 1,
4. Haiinute HanOospliee 1 HAaMMEHbIIee 3HaueHUs PyHKINH y = gcoszx — Esmzx + 1.

5. Ioctpouts rpadux dyHkmuu y = 2sinx + 1. Ilpu kakux 3HaYeHUsX X (QyHKIUS BO3pacTaer?
YobiBaet?

6. PemmTh HepaBeHcTBO V1 — cosx < 9 — x2.

KonTtpouabHnas pa6ora Ned: "HMppauuonajibHble, NOKa3aTeJlbHbIe U Jorapupmudeckue
HepaBeHcTBa'"



Bapuanr 1

1. Pemmre ypaBHeHHe: 27 — 27 =120.

2. PemmTe HepaBeHCTBO: log (4x+1) = —1
» . 5 3x
3. Ha#igHTe SINX, €CIH COSX —ogr TRX<—

4. Hatinute nepeooOpasHyro pyukmmH f(x)=3x-5, rpapuk
KOTOPOH IIPOXOIHT depes ToUKY (4:10).
5. HaliguTe IpOMEKYTKH Bo3pacTaHud QYHKIHH f(x)=x" +3x" —9x.

6. Pemmure ypaBHEeHHe: COS "x+ 6sinx —6=0.
7. Pemmre ypaBHeHHe: (2x—3K3x" —5x—-2 =0
8. Pemmre HeEpaBeHCTBO: 2¥* 77 » ¥ —57

. [xl =8siny+1
9. PemmTe CHCTEMY YpaBHEHHH:

x+1=2smny

4) "

10. PelHTe HepaBeHCTBO: [:H; (log,, . (x* —8x+16)f = 5flog . (x* —8x+16]f

Bapuant 2

1. Pemmre ypaBHeHHe: 37 + 37 = 810.

2

. PemmnTe HepaBeHCTBO: log [(3x+1)< 2.
. . _ B T
3. Ha#guTe s1nX, eClIH COSX = 7 - <x=<0.

4. HaiiguTe neppooOpasHyro QyHKIHH {(X)=5X+7, rpadHK KOoTOpOi
MPOXOJHT Yepes TOUKY (-2; 4).

HaiiauTe npoMexyTKH yObIBaHHA (QYHKIHH y =—x +9x” +21x.
PelnnTe ypaBHEHHE: 2sin” x+7cosx+2=0.

Perrte ypaBHeHHE: (7x +2W4x —3x* —1=10
g-Vr 2l o g-fies

=Sy

8. PelmnTe HepaBeHCTBO:

. [vl =4cosx +1
9. Pemure cHCTEMY YpaBHEHHH: 1

+1=2cosx

=

10 PemmyTe HepaBeHCTERO! [x+ E\E{lr::g,i_x.,[xl —6x+9))? = 4flog,,__(x* —6x+9).



KonTpoabHas padora NeS: "KommiekcHbie yuciaa'

Bapmuanr 1

1. Ha xoopamHATHOI IJIOCKOCTH OTMeTHJHM Haudajso xKoopaumuatr O (0; 0)
u TouKky A (2; 5). 3agaiiTe B asredfpandyeckoil (h)opMe KOMILJIEKCHOE YUC-
J10, paBHOe BekTOopy OA. Hajlinnre MOAYJIb 3TOr0 KOMILJIEKCHOTI'O YHCJIA.

2+i0)i—-3

2. Beruuciure: L
i+1

o 27 27
3. HajiguTe 3HaueHHE BLEIPAMKEHUA 27, €CIH 2 = —[cos(—,{) LSlnTJ

4. Pemure ypasaenue 222 + 52 + 4 = 0 Ha MHOKeCTBe KOMILJIEKCHBIX YHCEJI.

5. M3o6pasuTe HA KOMILIEKCHOM IIJIOCKOCTU BCE YHCJIA 2, YAOBJIETBODPSAIO-
mue yeaosuio |1+ z — 2i| > 1.

6. N3o6pasuTe Ha KOMILJIEKCHOM IIJIOCKOCTH BCE UHCJIA, ABJIAIONIHNECT KOP-

HSMHU TPeTbhel CTeIlleH! U3 yucja 2 = —1 — \/gi.

BapuaHT 2

1. Ha xKoopamHATHOH NJIOCKOCTH OTMETHJIH Hauamo xKoopmamuEAaTr O (0; 0)
u Toury B (—3; 1). 3agaiiTe B anredpanuyeckoi hopMe KOMILIEKCHOE YHC-

JI0, pABHOE BEKTODY DB Haiigure MOOVJIE 3TOT0 KOMIIIEKCHOTO YHCIIA.

-8 + 4i
-i(2-i)-1"

3. HaiinuTe 3HaueHHE BRIPDAKEHHA 2°, €C/IH 2 = 2[(:03(—%} - isin(—%ﬁ]].

2. Brruncaure:

4. Pemmre ypaBHenne 322 — 32 + 2 = 0 Ha MHOKeCTBe KOMILTEKCHEIX YHCEJL.

5. MzobpasuTe HA KOMILIEKCHOH ILTOCKOCTH BCE YHCIA 2, VIOBJIETBOPSID-
mue yeaoBuio |z — 2| = |z +il.

6. Mzob0pasnTe HA KOMILUIEKCHOH IIOCKOCTH BCEe YHCIA, ABIAIONIHECH KOp-

HAMH TPEeTheH CTeleHH U3 uyhcaa 2 = —1 + a.."Ei.

KounrpoabHnas padora Ne6: "Teopust neanix uncen'

KoHTponbHasa paboTa ¢ 3agaHmammn no maremaTtuke (Teopus uncen) ana 10-11-ro knacca ot OLL Cupuyc B 2016

roay (yagubov.ru)

KonTtpoabnas padora Ne7: "CucreMbl pailHOHAJIbHBIX, MPPALHOHAIbHBIX IOKa3aTeJAbHbIX U
JorapupmMuyecKkux ypapHeHui"


https://yagubov.ru/math/11-1-0-16740
https://yagubov.ru/math/11-1-0-16740

KontposabHas padora Ne§: "3anaum ¢ napamerpamu'’

1 BapuaHnT

2
I.  Haiity 3nagenns a, ecnn kopun ypasuenns X —20x+a+2=0  pagup.

2 —
2. Ilpu Kakux 3HAYEHHAX OapaMeTpa «, CyMMa KOpHell KBaJpaTHOrO YpasHEHHs 4x"~4(a-1)x+1=0
oTpHuareasHa’?

2 o _
3. Haiinute Bce 3HMAYEHMA TapaMeTpa @, NMPH KOTOPBIX, KOPHH YpaBHEHHs X ~2(a—1)x+2a+1=0
HMEIOT pa3Hble 3HAKH W Kai Al 110 MOIymo MeHbIue 47

4. Haiitu NOMOKUTENBHEI  kKod(hULMEHT «a, NpH  KOTOPOM CyMMa KBAJpaToOB KopHell ypasHeHud

x*+ax+a=0 pasna 63.

2
5. [Ilpw kakux 3uadenusx a, nepasercrso X +4X>1-3@  ppmonnsercs npu Beex 3uaueHuax x?

2
6 x"=2x-3|=c 2
. Ilpu kakux 3HaYEHHAX NapamMeTpa C, ypaBHeHHE HMEET TPH pereHHs’
7. Haiitn Bce felicTBHTENbHBIE 3HAYEHHS ¢, A8 KOTOPEIX BCE 4HCIAa M3 o0nacTH 3uadeHmii (yHxuuH

2
flx)= x+cx—1

2
2x"—3x+2 NpHHAANEKAT HHTepBany (-1, 2).
8. Ilpu kakuX 3HAYCHHAX MapamMeTpa p ypaBHEeHHE VX _3+p=X MMeeT eIHHCTBeHHOE pelienne?

X X
5cos——cos—=b
9. Haiigute Bee Takue 3HAYeHNA b, IPH KOTOPLIX YpaBHEeHHE 3 He UMeeT KopHei.

X X 2x+1__
10. Ilpu KakuX 3HAYEHHAX NAPAMETPA d, YPABHECHHE 4"=2a+714°+2a' 77 =0 yyeer POBHO OJTHH
KOpeHE?

2 BapuaHT

1. Haiinute HaMMeHbIIEE 3HA4YEHHE &, MPH KOTOPOM ypaBHEHHE (a+13)x"-2(a+1)x+a-3=0 yyeer oauH

KOPEHE.
| p+3,5/x° +2p=3|x+p=0
2. Ilpu kakmx 3HaueHHAX mapaMeTpa p o00a KOpHA ypaBHEHHS pts, P P
NOMOKHTENBHEL?
2 —
3. Ilpum KakuxX 3HAYCHHAX P KOPHH YPABHCHHS px"+2(p+1/x+p+3=0 VIOBIETEOPAIOT YCIOBHIO
x,—x,|£2?
1~ "2

2 —
4. Haiitu kod(pHUHEHTEI ypaBHEHHA X +px +q—0 OpH YCAOBHH, YTO PasHOCTE KOPHEH ypaBHEeHHs
paBHa 5, a pazHoCTh HX Ky0OB paBHa 35.

2
5. Hailiti Bee 3HaueHHs napameTpa m, NPH KOTOPEIX HepaBeHcTeo — MX +4dx+3m+1>0  pupgonuserca piitl
BCEX JIEHCTBHTENLHEIX THAYECHHIH X

2
X" +4x-5|=c )
6. Ilpu kakuX 3HAYSHHAX NapameTpa ¢, ypaBHeHHE HMEeT TPH pelleHns’
7. Haiitu Bce aelicTBHTENBHLIE 3HAYEHHA b, N4 KOTOPLIX Bce 4uchia M3 o0nacTH 3HadeHwil (QyHKUUH

y =2y+2 NpHHALIEKAT HHTepeany (-2, 3).
8. Ilpu Kakux 3Hauenusx napametpa a, ypasueme VXTA=X—30  yyeer posno 1ea pewenns?
9. Haiimure Bee Takue 3Hauenns b, npu koTopuix ypasuenne  4SN3X—3c0s6x=b  ye yyeer kopueii.

x+0,5 X x+05 _
10. Ilpn kakux 3HAYCHNAX TapaMeTpa d, ypaBHeHHE 25 —15a+2/-10"+a-4 =0 yaeer pOBHO [Ba
pa3HuHEIX KopHA?

HroroBasi KOHTpoIbHasI padoTa

KHM B ¢popmare EI'D.

Kpurtepun oneHuBaHNs KOHTPOJILHOM, CAMOCTOATEIbLHOH M TeKyIel MMCbMEHHOI padoThl
Buvicokuii ypoeenv (Ommemka «5») cmasumces, ecau.
* pa0oTa BBIMTOJHEHA BEPHO U MOJTHOCTHIO;



* B JIOTMYECKHX PACCYKJICHHUSIX U 0OOCHOBAHUH PEIICHHS HET MPOOEIIOB U OIIUOO0K;

* pelleHNe He COIEP)KUT HEBEPHBIX MAaTEMAaTUYECKUX YTBEPKICHUN (BO3ZMOKHA OJTHA HETOUHOCTb, OMUCKA,
HE SIBJIIONIAsICA CIEJCTBUEM HE3HAHUS WM HETIOHMMAaHUs Y4eOHOTrO MaTepHaa).

IHogvruennwiit yposens (Ommemxa «4»)cmagumes, ecnu:

* paboTa BBINOJIHEHA TOJHOCTBIO, HO OOOCHOBAHMS IIAroB PELICHUS HEIOCTATOYHBI (E€CIH YMEHHE
00OCHOBBIBATh PACCYKIEHUS HE SIBIISIIOCH CIIEUATBHBIM 0O0BEKTOM IIPOBEPKHU);

* JONyIIeHa OJHA OIIMOKa UITH JIBa-TPH HEJI0UEeTa B BHIKJIA/IKAX, PUCYHKAX, YepTeKaxX WK rpadukax (eciau
3TH BUJIbI pabOThI HE SBISUIMCH CIIEUATBHBIM O0BEKTOM ITPOBEPKHU);

* BBITMOJIHEHO 0€3 HeJJOUETOB HE MEHEe ¥4 3aaHu.

basoswuit yposensv (Ommemxa «3») cmagumes, eciu:

* IONYIICHBI O0JIee OHOM OMMOKHU WK OoJiee TpeX HeJJOYETOB B BHIKJIAAKAX, YEPTEKaX WK Tpadukax, HO
yualuiicss Brajzieer o0sA3aTeNbHBIMU YMEHHUSIMH IO MPOBEpsieMoil Teme; 0e3 HeJAO0YETOB BBINOJHEHO HE
MeHee MOJIOBUHBI PabOTHI.

* BBITIOJIHWJI NIPABUIIBHO 3ajaHKs 0230BOTO YPOBHS

Huskuit ypoeens (Ommemka «2») cmagumes, ecnu:

* IOMYIIEHBI CYIIECTBEHHbIE OIIMOKHU, TOKA3aBIINE, YTO YUAIUICS HE BIIaJieeT 00s3aTeIbHBIMU YMEHUSIMU
10 JAHHOW TE€ME B MIOJIHOM MEPE;

* IPaBUJIHHO BBIMOJHEHO MEHEE MOJIOBUHBI PAOOTHI.
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