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IHOACHHUTEJIbHAS 3AIINCKA

VueOHbIil Kype «Airedpa M Hadajla MaTeMaTHYeCKOrO aHAIN3a» SBISETCS OJHUM H3 HamOoee
3HAYHMBIX B IIPOrpaMMe CpeTHEro o0IIero o0pa3oBaHIHsl, MOCKOIbKY, C OJHOH CTOPOHBI, OH 00eCTIeunBaeT
HHCTPYMEHTATbHYI0 0a3y JUI1 H3ydeHHS BceX eCTEeCTBEHHO-HAyYHBIX KYpCOB, a C JIPYrOil CTOPOHEI,
(bopMmupyeT JOTHYecKOe W aOCTpaKTHOE MBINUIEHHe OOYJaloNUXCS Ha YpOBHE, HEOOXOIHMOM JUIS
OCBOeHHS HH(}OPMATHKH, OOIIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH M JPYTHX IHCIUIUINH. B paMkax
JTaHHOTO YJeOHOTO Kypca OOydJarolIHecs OBIIAJIEeBAlOT YHHBEPCAIBHBIM S3BIKOM COBPEMEHHOIl HayKIH,
KoTopas (OpMYIIHpPYeT CBOU JOCTIDKEHIHS B MaTeMaTHIeCKOi GopMe.

V4eOHbIiT Kypc anreOpsl U Ha9aa MaTeMaTHIeCKOTO aHaIN3a 3aKJIaJlbIBaeT OCHOBY IS YCIIEIITHOTO
OBJIaJIeHHs 3aKOHAMH (DI3UKH, XUMHUH, OHOJIOT HIL, TOHIMaHUS OCHOBHBIX TeH ICHITHI pa3BUTHSI S3KOHOMUKHI
U OOIIECTBEHHOI JKH3HHU, I03BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX IMH(MPOBBIX H KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCIIOIb30BaTh MX JUIS JalbHEero o0pa3oBaHis H B IIOBCEIHEBHOM JKI3HU. B
TO JKe BpeMs OBJaJieHHe aOCTPaKTHBIMH H JIOTHYECKH CTPOTMMH KOHCTPYKIUSIMH alreOpsl H
MaTeMaTHIeCKOTO aHaJIN3a pa3BHBAeT YMEHHE HaXOIHUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTE,
JIOKa3bIBaTh YTBEPIKJIEHUS C IOMOIIBIO HHAYKIINHI U paccykIaTh IeAyKTHBHO, HCIIOIb30BaTh 0000IIEeHE
U KOHKpETH3aINo, abCTparupoBaHie 1 aHATIOTHIO, (POPMHIPYET KPeaTHBHOE U KPHTHIECKOE MBIILICHHE.

B xone u3yueHns yaeOHOTO Kypca «Anredpa u Hadala MaTeMaTHIeCKOTO aHaJIN3a» 00yJaroumecs
TIOJTYYatOT HOBBIH OIBIT PelIeHHs MPUKIAIHbIX 3a/lad, CAMOCTOSTEIFHOTO TIOCTPOSHIS MaTeMAaTHIECKIX
MojeNell peaJbHBIX CHTYAIlMil, WHTEPIpPETAIllH IOJYYeHHBIX pENICHHI, 3HAKOMATCSA C IpHMepaMu
MaTeMaTHIeCKIX 3aKOHOMEPHOCTEIl B IPUPoJie, HayKe H UCKYCCTBE, C BHITAIONINMIICS MaTeMaTHIECKHMHI
OTKPBITHSAMH U HX aBTOPaMH.

V4eOHbIil Kypc 0071a1aeT 3HAYUTEIBHBIM BOCIIUTATEIbHBIM IIOTEHIINAIOM, KOTOPBIH peann3yeTcs
Kak gepe3 yIeOHBII MaTepHal, CiocoOCTBYIOLIII ()OpMHIPOBAHIIO HAYIHOTO MIPOBO33PEHHS, TaK U Yepe3
crieiuKy ydeOHOIl JeATeNnbHOCTH, TpeOyromeil IpOAOKUTEIbHON KOHI[EHTPAIllud BHHMAaHUS,
CaMOCTOSITETBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IIOTydeHHBII pe3y/bTar.

B ocHOoBe MeTonMKH oOydeHHS anreOpe H HadalaM MaTeMaTHYeCKOro aHaln3a JIEKHT
JeSTeTbHOCTHBII IIPHHITUIT 00 yIeHHS.

B crpykType yueOHOro Kypca «AireOpa H Hadaja MaTeMaTHYeCKOTO aHAJH3a» BBIIEICHBI
CIIeYIONINe COJlepIKaTeIbHO-METOANIecKHe THHUM: «UHcia U BBMMUCIEHUS», «DYHKIUN U TpaduKi»,
«YpaBHEeHHS H HepaBeHCTBa», «Hadama MaTeMaTHYecKOTo aHaIHm3a», «MHOXKeCTBa H JIOTHKa». Bce
OCHOBHBIE COJIepKaTeIbHO-METOANYECKIE JHHIN H3YJaroTcs Ha IMPOTSDKEHHH IBYX JIET OOydYeHHS Ha
YPOBHE CpeJHero o0mero o0pa3oBaHHs, €CTECTBEHHO JIOMONHASL JIPYyT APYyra H MOCTENIEHHO HACHIMAsICh
HOBBIMH TeMaMH U pazJiesaMi. J[aHHbIi yaeOHBII Kypc SBISETCS HHTETPAaTUBHBIM, IIOCKOJIBKY 00be INHIET
B cebe colepKaHHe HECKOIBKIX MaTeMaTHYeCKHX JIHUCIUIUIHH, TaKHX Kak anreOpa, TPUTOHOMETpH,
MaTeMaTH9IeCKIil aHaau3, TeOpHsS MHOXKECTB, MaTeMaTHJecKas JOrHka U japyrue. Ilo Mepe Toro kak
oOydarolecs OBJIaIeBAOT BCE OoJiee MMPOKUM MaTeMaTHIECKIM aIlllapaToM, y HUX TOCTIeI0BaTeIbHO
(bopMIpyeTCS M COBEPUIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYeCKYyH MOJIETbh pPealbHOIN CHTYaIlHH,
IPUMEHSTh 3HAHHS, IOJIYYeHHBbIE NPU H3Y4eHHH YYeOHOTO Kypca, IS pPENIeHHS CaMOCTOSTEIHHO
copmMyTHpOBAHHOI MaTeMaTHIECKOIl 3a/1a4H, a 3aTeM HHTEPIPETHPOBATh CBOI OTBET.

ConmepxaTelnbHO-MeTOANYecKass JIMHHUSA «YncIa W BBIYHCICHHS» 3aBepiiaeT (HOpMHpPOBaHIE
HaBBIKOB HCITOJIB30BAHUS JIEIICTBHTEIHHBIX YHCEN, KOTOPOe OBLIO Ha4aTo Ha YPOBHE OCHOBHOT'O OOIIETO
obpasoBanus. Ha ypoBHe cpexHero odmiero oopa3oBaHus oco0oe BHUMaHHE yeaseTcs (popMHPOBaHIIO
HaBBIKOB PallHOHATBHBIX BBIYHCICHUI, BKIIOYAONINX B ce0s MCIOIb30BaHIe Pa3IHIHBIX (GopM 3amucu
qiclia, YMEHHe JelJaTh NPHKUIKY, BBIIOTHATH NPHOTIDKEHHBIE BBIMHCICHUS, OIEHUBATH YHCIOBBIE
BBIpaKEHHSA, pabOTaTh C MaTeMaTHIeCKIMH KOHCTaHTaMH. 3HAKOMBIe OOYYJArONIHNMCS MHOKECTBa
HAaTypalIbHBIX, I€JbIX, pAIHMOHATPHBIX M JEHCTBUTENBHBIX WICEI JOMOJHSAIOTCA MHOKECTBOM
KOMIUTEKCHBIX 4YHCel. B KakIOM H3 STHX MHOXKECTB pacCMaTPUBAIOTCS CBOIICTBEHHBIE €My
crierudruuecKue 3a1auu U ONlepaIlii: JeleHne Hallello, OllepupOBaHIe OCTaTKaMH Ha MHOJKECTBE IIEJIbIX
qrces1, 0CO0BIe CBOICTBA PAIOHATBFHBIX H HPPAIHOHATBHBIX YHCell, api(MeTHIeCKHe OTlepaliiy, a TakKe



U3BIIEUCHHE KOPHS HAaTypalbHOIl CTelleHH Ha MHOJKECTBe KOMIUIEKCHBIX 4HCel. biaromaps
II0CJIEIOBAaTEIbHOMY PACIIHPEHHIO Kpyra HCIONb3YeMBIX YHCeI H 3HAaKOMCTBY C BO3MOKHOCTAMH HX
IPIMEHEHHS JUI pellieHus pa3IndHbIX 3a7a4d GopMUpYeTCs IpeICTaBIeHHe O eIMHCTBE MaTeMAaTHKH KaK
HayKH U €€ pOJIH B IOCTPOESHHH MOJelell peaJbHOr0 MHpa, IIHMPOKO HCIOIB3YIOTCA 0000IIeHHne U
KOHKPETH3aI[ U,

JIuaus «YpaBHEHUS U HEPAaBEeHCTBa» pealu3yeTcs Ha MPOTSIKEHUH BCEro OOYdYEeHHS Ha ypOBHE
cpeHero ooOmero oopa3oBaHUs, MOCKOJIBKY B KaIoM pasjene IIporpaMMbl IpeaycMOTPEHO pellleHne
COOTBETCTBYIONINX 3aJady. B pe3ynbraTe 00ydJarolliecss OBIAIEBAIOT Pa3IHYHBIMH METOIAMH pelleHHs
paIIOHATBHBIX, HPPAIHOHATBHBIX, ITOKA3aTeIbHBIX, JOTAPU(PMUYIECKHX U TPUTOHOMETPHIECKIX
ypaBHEHHIl, HEPaBEHCTB M CHCTEM, a TaKKe 3aJad, COAepKalIuX IapaMeTpsl. IlomydeHHBIE yMeHHS
IINPOKO WCIIOJIB3YIOTCS MPH HCCIETOBAaHNH (GYHKIMI C IIOMONIBIO IIPOU3BOIHOMN, IPH pelIeHHN
IPUKIAIHBIX 3a]a4d U 3a]ad Ha HaXOXJIeHne HaHOOJBIINX U HaAUMEHbIINX 3HadeHuil GpyHKuun. /laHHas
cojiepKaTelbHAs JIMHHSA BKIOYaeT B ceOsf Takke (opMHpOBaHHE YMEHHIl BBINOJHATH PACUETHI IO
bopmytam, mpeoOpa3oBaHNSA palOHAIBHBIX, HPPAIMOHAIBHEIX H TPUTOHOMETPHYECKUX BBIPAKEHHIL, a
TaKKe BBIPAKEHHIl, COJEpKallUX CTENeHH U JorapuMbl. biaaromaps H3y4eHHIO alireOpandecKkoro
MaTepHaga IIPOUCXOAUT JajbHeillllee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHHS
oOydaronmxcs, (OpMUPYIOTCS HaBBIKU JI€TYKTHBHBIX PAaCCyKIEHHIl, paboThI C CHMBOJBHBIMHU (pOpMaMI,
IpeJICTaBJICHIS 3aKOHOMEPHOCTEI H 3aBHCHMOCTeIl B BUJIe paBeHCTB H HEpaBeHCTB. AreOpa mpejiaraet
3¢ eKTHBHBIE HHCTPYMEHTHI JUIS pENIeHHsS MPaKTHYeCKHX U €CTECTBEHHO-HAaYYHBIX 3ajlad, HarJISIHO
JIEeMOHCTPHPYET CBOU BO3MOKHOCTH KaK S3bIKa HAyKH.

ConepxaTenpHO-MeToAIIecKas JTHHUSA «DYHKIMH U TpaQuKN» TeCHO IeperuieTaeTcs ¢ ApYrUMH
JTHHHSAMH y9e0HOTO Kypca, IOCKOJIBKY B KAaKOM-TO CMBICIE 3aJaéT IIOCIe0BaTeIbHOCTh H3ydeHHS
Matepraia. I3ydeHne cTeneHHOi, MoKa3aTelbHOIL, Jorapu(pMUIECKOH U TPUTOHOMETPIYECKUX (pyHKITHIL,
UX CBOIICTB U rpa()UKOB, HCIIONb30BaHNe (DYHKIIUIT U1 pelIeH s 3a/1ad i3 APYIuX yIeOHBIX MIPeJMETOB U
pealpHOIl KU3HH TECHO CBS3aHO KaK C MaTeMaTHYeCKHIM aHAJIN30M, TaK H C pelleHHeM YpaBHEHHH U
HepaBeHCTB. IIpn 5ToM 00JIbIIOe BHIMaHHE yeaseTcs (GOpMHPOBaHHIO YMEHUS BBIpakKaTh (HOopMyTaMu
3aBHCHMOCTH MEXIy Ppa3INYHBIMH BeTHMYHHAMH, UCCIENOBATh IMOTYydeHHBIE (YHKIIHH, CTPOUTH HX
rpapukn. Matepran 5TOH CoIep/KaTelIbHON JIHHHH HalleJeH Ha pa3BHTHE YMEHHIl M HaBBIKOB,
IIO3BOJISFONINX BBIpaKaTh 3aBHCHMOCTH MEXKIY BEIHYHHAMH B Pa3IMYHOIl (opMe: aHATHTIHYECKON,
rpadudeckoil U cioBecHOil. Ero m3ydeHme crmocoOCTBYeT pPa3sBHTHIO AJTOPHTMIYECKOTO MBIIUICHIIS,
CIIOCOOHOCTH K 0000IIEHHIO I KOHKPETH3AIlHH, NCIIOIh30BAaHIIO aHATOTHIL.

ConepxatenpHas THHUS «Hagana MaTeMaTHIeCcKOTO aHaIH3a» ITO03BOJISET CYIECTBEHHO PACIIHPHTh
KpPYyr KaKk MaTeMaTHYecKHX, TaK M MPHKIATHBIX 3a1ad, JOCTYIHBIX OOYJalOIMMCS, TaK KaK y HHX
TOSBISAETCS BO3MOJKHOCTH CTPOHTh TPadUKH CIOKHBIX (DYHKIHIL, ONpeleaATh UX HAHOOJBIINE W
HaNMEeHbIIIe 3HAUYeHNs, BBIYHCIIATH ILUTONIA U QUTYp U 0OBEMBI Tell, HAXOAUTh CKOPOCTH H YCKOPEHUS
nponeccoB. JlaHHas cojepkaTedbHAs JIMHHA OTKPHIBAET HOBBIE BO3MOJKHOCTH IIOCTPOSHHS
MaTeMaTHIeCKHX Mojeleil pealbHBIX CHTYalllii, IO3BOJSET HaXOJUTh HAWIydlllee pelleHue B
OPUKIAJHBIX, B TOM YHCIE COIMATbHO-3KOHOMHYECKHX, 3ajJadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHIeCKOrO aHajdu3a CII0OCOOCTBYeT pas3BHTHIO a0OCTPaKTHOTO, (OPMaTbHO-IOTHIECKOTO U
KPEeaTHBHOTO MBIIUIEHUS, ()OPMHPOBAHUIO YMEHHII Paclo3HaBaTh MPOSBICHNS 3aKOHOB MaTeMaTHKH B
HayKe, TEXHHKe U HcKyccTBe. OOydJaromnmecs y3HaIOT O BBIIAIOIINXCS pe3yIbTaTaX, IIOJyIeHHBIX B X0J1€
Pa3BUTHSI MaTeMaTHKH KaK HayKH, H 00 IX aBTOpax.

CopepxaTeTbHO-MeToaIIecKast THHUA «MHOKecTBa H JIOTHKa» BKIIOYAET B ce0s 3lIEMEHTHI TEOPHH
MHOJKECTB U MaTeMaTHUYECKOI JIOTHKU. TeopeTHKO-MHOKECTBEHHBIE IIPeJICTaBIEHIS IPOHU3BIBAIOT BECh
Kypc IIKOJBHOII MaTeMaTHKH W IIpeJUlaraloT HanOojee YHHBEPCAJIBHBII SA3bIK, OObeIMHSIONUIHN BCe
paszenpl MaTeMaTHKU U e€ TPIIOKEHU, OHH CBS3BIBAIOT pa3Hble MaTeMaTHYeCKHe JAUCIUILUTHHBI U HX
IIPIUIOJKEHHS B eIHHOe 1e1oe. I103ToMy BaKHO J1aTh BO3MOKHOCTh 00yJaroeMycsl IOHHIMATh TEOPETHKO-
MHOJKECTBEHHBII S3bIK COBPEMEHHOI MaTeMAaTHKH U HCIIOIB30BaTh €r0 I BBIPaKEHUS CBOUX MBICIIEIT.
JIpyruM BaKHBIM NPU3HAKOM MaTeMaTHKH KaK HayKH ClIeAyeT IPH3HATh CBOIICTBEHHYIO €il CTPOrocTh
00OCHOBaHHII U CJIeIOBaHHE OIPEeIEHHBIM IpaBIUIaM IOCTPOEHUS ITOKA3aTelbCTB. 3HAKOMCTBO C



3JIeMEeHTaMH MaTeMaTHUYEeCKOil JIOTHKH CIIOCOOCTBYET pPa3BUTHIO JOTHIECKOr0 MBIIUIEHHS 00yJaroNixcs,
MIO3BOJISAET MM CTPOHTH CBOH pAacCyXJEHHS Ha OCHOBE JIOTHYECKUX IIpaBWI, (OpMHpPYET HaBBIKH
KPUTHYIECKOTO MBIIIJICHHS.

B yueOHOM Kypce «Anrebpa M Hadajlla MaTeMaTHYeCKOrO aHAIH3a» IPUCYICTBYIOT OCHOBBI
MaTeMaTHIeCKOTO MOJIeIHPOBAaHUSI, KOTOpBle IIPU3BAHBI CIOCOOCTBOBAaTh (POPMHUPOBAHHIO HABHIKOB
IIOCTPOEHHS MOJIeJIell peaabHbIX CUTYaI[Hil, HCCIeI0BAHUS 3THX MOJieJIell ¢ TOMOIIBIO amapaTa aaredpsl
U MaTeMaTHYeCKOTO aHaJi3a, HHTepIpeTallui MOJIyYeHHBIX pe3y/lIbTaToB. Takme 3aJlaHuS BIUIETEHHI B
KaKJBIH M3 pa3/ie]IoB IPOrpaMMBbl, ITOCKOJIBKY BECh MaTepHall y4eOHOT0 Kypca IIHPOKO UCIIOIb3YeTCs [T
penieHns MpUKIaJIHbIX 3a7ad. [Ipu penieHnu peaJbHBIX MPAKTHYECKUX 3a/1ad 00yJaronuecs pa3BHBAIOT
Ha0II0AaTeIbHOCTh, YMEHNE HaXOJUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIIONIH30BaTh aHAJIOTHIO,
0000IIaTh U KOHKPETH3HPOBaTh IpobieMy. JleSTeTpHOCTh MO (HOPMHUPOBAHHIO HABHIKOB pEIICHHS
MIPUKIAIHBIX 33]]a4 OpraHu3yeTcs B Ipollecce H3ydeHUsI BceX TeM ydeOHOro Kypca «Auredpa u Hadala
MaTeMaTHIeCKOTO aHaIH3ay.

Ha u3ydyenne yueOHOro Kypca «Airedpa 1 Hagajla MaTeMaTHIeCKOro aHaIn3a» OTBOIUTCA 272 Jaca:
B 10 k1acce — 136 gacoB (4 gaca B Heziemo), B 11 kimacce — 136 gacoB (4 4aca B HEJIENIO).



COJIEPZKAHHUE OBYYEHMUAA
10 KJIACC

Yncaa ¥ BbIYHCIeHAS

PammonanbHbie  uncia. OOBIKHOBEHHBIE U JIECATHYHBIE JpoOH, IIPOLIEHTHl, OECKOHEUHBIE
nepuonndeckue npobu. IlpmMeHeHme apoOeil W IMPOIEHTOB I pPENICHHS IPUKIAJHBIX 3aqad U3
Pa3IMYHBIX OTpaciieil 3HaHUI H peaabHOIl JKI3HU.

JlelicTBUTeIbHBIE YHCIa. PallHOHATBHBIE U HPPAIOHATBHbIE YHCIa. Apu(MeTHIecKHe oleparum ¢
NeNCTBUTEIbHBIMU dYHCIaMH. MOJIyap JelCTBHTEIBHOTO YHCIAa M €ro cBoiicTBa. I[IpuOmmnkéHHBIE
BBIUNCIICHUS, [TPaBIIa OKPYIJICHHS, IPUKHIIKA H OIIEHKa pe3y/bTaTa BEIYHCICHUI.

CrerneHs ¢ IeNBIM MMoKa3aTeldeM. biuHom HperoToHa. Icmop3oBaHme MOIXOASIIEH (OPMBI 3alIUCH
JefICTBUTEIBHBIX YU CEIT 1T pEIIeHHS MPaKTHYECKUX 3a7ad 1 IIPeICTaBICHHS JaHHbIX.

ApupmeTnieckuii KOpeHb HaTypaJIbHOI CTEIIEHH U ero CBOICTBA.

CremneHp ¢ paloOHaIbHBIM IIOKa3aTeIeM H €€ CBOIICTBA, CTENEHb C JISHICTBUTEIbHBIM II0Ka3aTeIeM.

Jlorapudm uncna. CoiicTBa orapudma. JlecaTHaHbIe I HaTypaJbHbIE JOTapH(MBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'€HC YHCI0OBOr0 apryMeHTa. ApKCHHYC, apKKOCHHYC 1 apKTaHT€HC
9HCIIOBOTO apTyMEHTa.

YpaBHeHHSsI H HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IIpeoOpa30BaHHs. YpaBHEHHE, KOPEHb YpaBHEHUS. PaBHOCIIIBHEIE
YpaBHEHIS U ypaBHEHUS-ClIeICTBIA. HepaBeHCTBO, pellieHIle HEpaBEeHCTBaA.

OCHOBHBIE METOABI pEUIeHHS IeIbIX U JpOOHO-pallHOHAIBHBIX YPaBHEHHII U HEPaBEHCTB.
MHoOro4jaeHsl 0T OJHOI IepeMEeHHOI. [[eneHe MHOTOWIeHa Ha MHOTOYIEeH ¢ ocTaTKoM. Teopema besy.
MHorouIeHs! ¢ neasMi kodduruentamu. Teopema Buera.

ITpeoOpa3oBaHUS YHCIOBBIX BEIPAKEHHUI, COAEPKANINX CTENIEHH U KOPHHL.

HppamuonaapHble ypaBHeHUS. OCHOBHBIE METO/IbI pEIIEHUS HPPAIHOHATBHBIX YPaBHEHHUII.

IToka3arenbHble ypaBHeHUS. OCHOBHBIE METOBI PEIICHUS T0KA3aTeIbHBIX YPAaBHEHUII.

[TpeoOpa3oBaHue BEIpaKeHHUII, CoAepsKalliX JoTapu(pMBbI.

Jlorapupmuyeckne ypaBHeHHs. OCHOBHBIE METOIbI PEIISHHS JIOTapU(PMHUIECKUX YpaBHEHHIL.

OcHOBHBIE TpHUTOHOMeTpHUeckue hopmyisl. [IpeobpazoBaHe TPUTOHOMETPUIECKHX BBIPaKEHUIL.
PenteHne TpUTOHOMETPUYECKUX YPAaBHEHHII.

PemnieHue cucteM JTMHENHBIX ypaBHeHHI. MaTpuiia cucTeMsl JIMHEHHBIX YpaBHeHHIl. Olpeenureib
MaTpHUIBl 2X2, €ro reoOMETPUYECKHIl CMBICI H CBOIICTBAa, BBIYHCICHHE €r0 3HAUYeHUs, IIPHMEHEHHE
OTIpeJIe/TUTENS JIIS pelIeHHUs CHCTEMBI JIMHEHBIX ypaBHeHMIl. PeneHne NpuKIagHbIX 3aad ¢ IOMOIIBIO
CHCTEMBl JIMHEHHBIX ypaBHeHHIl. llccieoBaHHE IIOCTPOSHHOH MOJEIH C IIOMOIIBI0 MATpUIl H
OIIpeIeTUTEIICH.

ITocTpoeHNe MaTeMaTHYECKUX MOJENIEH peaIbHOI CHTYAIlHH C IOMOIIBIO YPaBHEHUIT U HEPABEHCTB.
[IprMeHeHHe ypaBHEHHII U HEPAaBEHCTB K pPENICHHI0O MaTeMAaTHYeCKUX 3a/ad H 3ajad H3 pPas3IMdHbIX
o0nacTell HAyKU U pealbHOMH KH3HH.

DYHKIUH U rPaQUKH

OyHKIH, CcrocoOsl 3amaHus (yHKIUU. B3aumMuO oOpaTHBle (yHKIIM. KoMmosmmus (yHKITIL.
I'paduk GpyHKIIHU. DIeMeHTapHbIe TpeoOpa3oBaHUs TpadKOB () yHKITHII.

OO6rmacTh ompejieleHHs U MHOKECTBO 3HadeHmil ¢yHkimu. Hymn o¢yakmun. IIpomexyTkn
3HAKOMOCTOSIHCTBA. UETHBle U Heu€THble ¢yHKIMU. [lepuomuueckue ¢yHKmm. I[IpomMexyTKn
MOHOTOHHOCTH (YHKITHH. MaKCHMyMbl 1 MUHHMYMBI (yHKIMH. Haubonpinee 1 HauMeHbIIee 3HAYeHUS
(GYHKIINH Ha IPOMEXKYTKE.

JluneitHas, KBaJpaTWYHas M JApOOHO-TMHEHHas GYHKIMH. DJIeMeHTapHOe MHCCIeoBaHue U
IIOCTpOEHHUEe UX IpadHKOB.

CreneHHas QyHKITHS ¢ HATYpaJbHBIM U IeIBIM IMOKa3aTesieM. E€ cBoiicTBa u rpaduk. CBoiicTBa U
rpaduK KOpHS n-0ff cTeneHH Kak (yHKIIHI 00paTHOI! CTeNeHH ¢ HaTypaIbHBIM IOKa3aTeleM.



ITokazaTenpHas 1 JlorapudmIrdeckas G yHKIIHH, UX cBOICTBa U rpaduku. Hcmonp3oBaHue rpagukoB
(G YHKIHI JUIS pelleHns yYpaBHEeHUI.

TpuroHoMeTprdyeckas OKPY/KHOCTb, OIpelelIeHHe TPHTOHOMETPHUECKHX (YHKIUII YHCIOBOTO
apryMeHTa.

QDyYHKIIHOHAIBHBIE 3aBHCHMOCTH B peaJbHBIX IIpolleccax H SBICHUSIX. [paduku peasbHBIX
3aBHCHMOCTEI.

Havaia MaTeMaTH4eCKOr0 aHAIH32

ITocnenoBaTenbHOCTH, CIIOCOOBI 3afaHHs IIOCIeloBaTeldbHOCTEH. MeToJ MaTeMaTH4ecKoil
UHAYKIUH. MOHOTOHHBIE M OTPaHHYEHHBIE IIOCIEJ0BaTeIbHOCTH. LVICTOpHs BO3HUKHOBEHUS
MaTeMaTHYeCKOTO aHA/IN3a KaK aHAIM3a OECKOHEUYHO MaJIbIX.

Apudpmerndeckas U TeoMeTpHUecKass IporpeccHu. beckoHeyHO yObIBaromas reoMeTpudeckast
nporpeccus. CymMMa OecKOHeYHO yObIBarolell TeoMeTpHdecKoil Iporpeccuu. JIMHEHHBII U
SKCIIOHEHIHATbHbI pocT. Hucno e. @opMmyna CIOKHBIX NPOIEHTOB. VICNOIb30BaHNE MPOTPECCHH IS
pelIeHNs peadbHbIX 33a]a4 IPUKIAJHOTO XapaKTepa.

HenpeppiBHble (YHKIIHH W HX CBOHCTBA. TOYKH pa3pbiBa. ACHMIITOTHI TPadUKOB (YHKITHIIL.
CpoiicTBa (yHKIMIT HENpephIBHBIX Ha OTpe3ke. MeToJ HHTEpBAIOB IS pelIeHHs HepaBeHCTB.
IIpuMeHeHNe CBOHCTB HEMPEePHIBHBIX (D YHKIIUIT JUIS peleHns 3a1ad.

[TepBast u Bropas Ipou3BOAHbIe GyHKIMU. OmnpeneaeHne, reOMeTPHIECKHIl H (HU3HUECKHIT CMBICT
IIPOM3BOIHOM. Y paBHEHHE KacaTeIbHOI K rpad Ky QyHKIHH.

IIpousBoaHbIe 3MeMEHTApHbIX (yHKIMHA. IIpou3BoAHAs CyMMBI, IPOU3BEIECHUS, YAaCTHOTO W
KOMITO3UIINH () YHKITHI.

MHozKecTBa H JIOTHKA

MHOXeCTBO, OIepallil HaJ MHOXKECTBAMH M HUX cBoiicTBa. Jluarpammel Dillepa—BeHHa.
[IprMeHeHe TeOpEeTUKO-MHOKECTBEHHOTO allliapaTa JIIsl OIMCaHHS pealbHBIX IIPOIIECCOB H SBISHUI, IIPH
peIIeHNH 3a/1a4 13 APYTUX YIeOHBIX IPEIMETOB.

Ompenenenne, TeopeMa, CBOICTBO MaTeMaTHYeCKOro 0OBeKTa, CIIEICTBHE, JO0Ka3aTelbCTBO,
PaBHOCHIIbHBIE YPaBHEHUSL.

11 KJIACC

Yncaa ¥ BbIYHCIeHAS

HatypanpHble u nensle 4ynciaa. [[puMeHeHne NMpH3HAKOB JETHMOCTH IEIbIX YHCeNI, HanOOIBIIIIT
obmmit gemmrens (nanee — HOJ]) u HanmMeHbIee obiee KpatHoe (naitee — HOK), ocTaTKOB IO MOAYIIIO,
anropurMa EBKINJa Ui penieHus 3a1ad B IeIbIX JHCIIax.

KomruiekcHple 4mciaa. AnreOpandeckas U TPUTOHOMETpHUYecKas (OpMBI 3allHCH KOMIUIEKCHOTO
qcina. ApudpMeTHdecKie omeparii ¢ KOMIUIEKCHBIMH duciaaMi. [300pakeHne KOMIUIEKCHBIX dIceT Ha
KOOpAMHATHOH IUIocKocTH. @opmyna MyaBpa. KopHH n-oiff CTeleHH H3 KOMIUIEKCHOTO YHCIIA.
[TpumeHeHHe KOMIUIEKCHBIX YHCEN U peleHis GU3NIecKuX H TeOMEeTPHIeCKUX 3a/ad.

YpaBHeHHSI H HEPABEHCTBA

CucteMa U COBOKYIIHOCTh YPaBHEHHII M HEpPaBEHCTB. PaBHOCIIBHBIE CHCTEMBI U CHCTEMBI-
cileAcTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEl TPUTOHOMETPUYECKIX YPaBHEHHII C IOMOIIBI0 TPUTOHOMETPHYIECKOH OKPYKHOCTH.
PemneHne TpUroHOMETPUIECKUX HEPABEHCTB.

OCHOBHBIE METOJIBI pellIeH s T0Ka3aTeIbHbIX H JIOTapU(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PENIEHIS HPPAIHOHAIHHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIIEHHS CHCTEM H COBOKYIIHOCTEH palHOHAJIbHBIX, HPpaIOHAIBHBIX,
II0Ka3aTeIbHBIX H JOTapu(MHUECKUX YpaBHEHHIL.

VYpaBHeHUS, HEPAaBEHCTBA U CHCTEMBI € IIapaMeTpaMU.

[IpuMeHeHHEe ypaBHEHHIl, CHCTEM H HEPaBEHCTB K PEIICHHI0O MaTeMaTHYeCKUX 3aJad H 3ajad u3
pa3IMuHBIX 001acTell HAyKH U peabHOM KI3HHU, HHTepIpeTalus OIyIeHHbIX Pe3yIbTaToB.



DyYHKIUHA U TPaQUKH

I'papux xommosurmu ¢yHkuuii. ['eoMeTpuueckue o00pa3bl ypaBHEHHIl H HEpPaBeHCTB Ha
KOOPAHHATHOI ITOCKOCTH.

TpuronoMeTpirdeckue (GyHKITHH, HX CBOHCTBA U IpadHKH.

I'paduaeckne MeTObI pelieHns ypaBHEeHHIT 1 HepaBeHCTB. ['padudeckne MeTOIbI peleHus 3a1ad ¢
napaMeTpaMH.

Hcnomp3oBanne rpagukoB (GYHKIHI JUIS HCCIE€AOBAaHUSA IMPOIECCOB H 3aBHCHMOCTEH, KOTOpBIE
BO3HUKAIOT IIPH PEeNIeHHHN 3a]ad U3 APYIHX y4eOHBIX IIPEIMETOB I PeaIbHOI KU3HH.

Hayaia MaTeMaTH4eCKOr0 aHA/IN32

IIpuMeHeHHe NPOM3BOAHON K HCCIEOBaHMIO (YHKIHI Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxoxaeHne HanOOIbIIEro H HaHMEHBIIEr 0 3HaUeHHI HeIIPEePhIBHOI (DYHKIIIHI Ha OTpPe3Ke.

[IpumMeHeHNEe TPON3BOIHOMN I HAXOKICHUS HAWIYYIIETO pelleHNs B IPUKIAHBIX 3ajadax, IS
OIIpeJIeIeHNs] CKOPOCTH U YCKOPEHMUS Tpoliecca, 3a1aHHOT0 (OpMYJIOH IWIH I'papHKOM.

ITepBooOpa3Has, OCHOBHOE CBOICTBO IepBo0Opa3HbIX. IlepBooOpa3Hble 3JIeMEHTAPHBIX (YHKITHIL.
[IpaBuia HaX 0K A€HUS IEPBOOOPA3HBIX.

Wnterpan. I'eoMeTpudeckuil cMbICT HHTerpana. BpldncieHHe ONpeAel€HHOTO HHTerpansa IIo
¢dopmyine HeroToHa-JIefiOHMIIa.

[TprMeHeHNe HHTeTpaia JUIsl HaX0KISHHUS IUIONIaeil IIOCKHX GUryp H 00bEMOB reOMeTPHYECKUX
Tell.

IIpumeps! pemenuit quddepeHIaIbHbIX ypaBHeHNI. MaTeMaTideckoe MOJIeTHPOBaHIe peaTbHbIX
IIPOIIECCOB C OMOIIBIO i epeHIHATbHBIX YpaBHEHHUI.



INDIAHNPYEMBIE PE3VJIBTATBEI OCBOEHIAI YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOT'O AHAJIN3A» (YTJIVBJIEHHBIII YPOBEHB) HA VPOBHE CPEJHEIO
OBIIEI'O OBPA30BAHIIA

JINMYHOCTHBIE PE3YJIBTATBI

1) rpaKIaHCKOr0 BOCIHTAHNS:

cpopMHPOBAHHOCTh TPAKAAHCKON MO3UIMH OOYJaIOMIerocss Kak aKTHBHOTO H OTBETCTBEHHOTO
YIeHa POCCHICKOro oOIIecTBa, IpeJCTaBIeHHE O MAaTeMaTHYeCKHX OCHOBaX (PYHKIIMOHHPOBAHHUS
pa3IMYHBIX CTPYKTYP, IBICHHUIL, IIPOIEIyp IPaxkKIaHCKOTO 00IIecTBa (BBIOOPHI, OIIPOCHI H IPYTO€), YMEHHe
B3aUMOJIEIICTBOBATh C COIMATLHBIMI HHCTUTYTAMHU B COOTBETCTBUH C X (DYHKIIHSIMHU U Ha3HAYEHUEM;

2) IaTPHOTHYECKOI0 BOCIIMTAHHS

cpopMHPOBAHHOCTh POCCHUICKON TpayKIaHCKOH MISHTUYHOCTH, YBaXKEHHS K IPONUIOMY U
HACTOSIIEMY POCCHIICKON MAaTeMaTUKH, II€HHOCTHOE OTHOIICHHE K JOCTHKEHHISM pPOCCHIICKUX
MaTeMaTUKOB H POCCHIICKOI MaTeMaTH4eCKOH IIKOJbI, UCIOJIb30BAHUE STHX JOCTHKEHHII B JIPYIHX
HayKaX, TeXHOJIOTHSX, cepax 3KOHOMHKH;

3) TyXOBHO-HPABCTBEeHHOI' 0 BOCIIHTAHHS

OCO3HaHHE JYXOBHBIX II€HHOCTEHl POCCHIICKOro Hapojaa, c(hOpMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUS, 3THYECKOro IMOBEJEHUS, CBA3aHHOTO C MPAaKTHYECKHM IPHMEHEHHEM JIOCTIDKCHHII HayKH H
JeSTeTbHOCTHIO YIEHOTO, OCO3HAHHE THYHOTO BKIa/Ja B IOCTPOEHUE YCTOIYNBOIO OyIyIIero;

4) 3cTeTH4eCKOr0 BOCIHTAHMS:

3CTETHYECKOE OTHOIIEHHE K MHpPY, BKIIOYas ACTETUKY MaTeMAaTHYEeCKHX 3aKOHOMEpPHOCTEI,
00BEKTOB, 3aJ1a4, pelIeHHIl, PacCy/I€HHIl, BOCIPHUMYHBOCTh K MaTeMaTHYECKIM aCIeKTaM Pa3IHYHBIX
BHJIOB UCKYCCTBA;

S) pu3nUecKoro BOCIHTAHHS:

cpopMHPOBAHHOCTh yYMEHHS IMPHMEHSATh MaTeMaTHdecKHe 3HAaHHS B HHTEpecax 3I0pOBOTO M
Oe3omacHOro oOpa3a KH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30pOBBIO (30pOBO€ INHTAHHE,
cOaTaHCUPOBAHHBIN PEeXUM 3aHATHI MU OTIbIXa, peryipHas Qu3mdeckas aKTHBHOCTB), (H3HIECKOe
COBEPILIEHCTBOBAHHE IIPH 3aHATUSIX CIIOPTUBHO-03JJ0POBUTEIBHOI AeSTEIbHOCTHIO;

6) TPy10BOT0 BOCIIHTAHUS:

TOTOBHOCTh K TPYyAY, OCO3HaHHE I[€HHOCTH TPYHOMIOOHS, HHTEpec K pa3IHdHbIM cdepam
IpodecCHOHATBHOI IeSITeIbHOCTH, CBSI3aHHBIM ¢ MaTeMAaTHKOI U €€ IPIIOKEHUIMH, YMEHHEe COBepIIaTh
OCO3HAHHBIII BEIOOp OyayIIeit mpodeccun i peaaTn30BbIBaTh COOCTBEHHBIE KI3HEHHBIE IUIaHbI, TOTOBHOCTh
U CIIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30BaHHIO U caMOOOpa30BaHUIO HAa MPOTSLKEHUH BCEM KI3HH,
TOTOBHOCTH K aKTHBHOMY YYaCTHIO B pEIIEHUH NIPaKTHYECKIX 3a/1ad MaTeMaTHYeCKOIl HallpaBIeHHOCTH;

7) 3K010THYeCKOT0 BOCIIHTAHHS:

cpopMHPOBAHHOCTh SKOJIOTHYECKOH KYIBTYPhI, IOHHMaHHUE BIUSHUS COIHAIBHO-3KOHOMHYECKHIX
IIPOIIECCOB HA COCTOSIHHE IIPHPOJHON M COIHAJBHON Cpelbl, OCO3HaHHE IJI00ATbHOTO Xapakrepa
9KOJIOTHYECKUX IMPOoOIeM, OpHEHTAllUs Ha IIPUMEHeHHe MaTeMaTH4eCKHUX 3HAHUI JJI pelIeHus 3aj1ad B
00J1acTH OKpy’Karomiel cpejibl, IUIAHMPOBAHUE IOCTYIKOB H OIIEHKH HX BO3MOKHBIX ITOCIEJICTBHIl I
OKpY’Karomiel CpeJibl;

8) HeHHOCTH HaYYHOIO MO3HAHMS:

cpopMHPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH
1 00IIIECTBEHHOIT TPAKTUKHU, IIOHHMaHHE MaTeMaTHIeCcKOoi HayKU Kak c(epbl 4eT0BeUecKoil 1eITeTbHOCTH,
9TamoB €€ pa3BUTHS U 3HAYNMOCTH IS Pa3BUTUS LHBIIM3AINH, OBJIAJCHHE S3BIKOM MAaTeMaTHKH H
MaTeMaTH4ecKOM KyIbTypoil KaK CpPeJICTBOM IIO3HAHUS MUpPA, TOTOBHOCTh OCYIIECTBJIITH IIPOEKTHYIO U
HCCIIEI0BAaTEIbCKYIO 1€STeIbHOCTh HHIMBUIYadIbHO H B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI



Ilo3HaBaTeIbHbIe YHHBEPCcAJIbHBIE YieOHbIe 1elCTBHS

ba3oBble 1ornvecKkne AefcTBHA:

BBISBISATh U XapaKTepH30BaTh CYIIECTBEHHBbIE NMPH3HAKH MAaTeMAaTHYECKHX OOBEKTOB, IMOHSATHII,
OTHOIIEHHI MEXKIY MOHATUAMH, (POPMYIIPOBATh ONpeIeIeHUS IOHSATUI, YCTaHABINBATh CYIIECTBEHHBII
IpU3HAK KJIaccH(UKAINN, OCHOBAHUS JUIL 0000IIEHNS U CPaBHEHHUS, KPHTEPUHU IIPOBOIMIMOTO aHaIH3a;

BOCIPUHIMATh, (OpMYyIHpPOBaTh U IpeoOpa3oBHIBATh CYMKIEHHS:  yTBEpAUTEIbHBIE U
OTpHIIaTe/IbHbIE, €IMHIYHbIE, YaCTHBIE U 00IINE, YCIOBHEIE,;

BBISBIISATH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aHMOCBS3H U IIPOTHBOpEeUHs B (DaKTax, JaHHBIX,
HaOMIONEHUSAX M YTBEPKACHHUSAX, IIpe/ularaTb KpUTepUH IS BBISBIEHHS 3aKOHOMEpHOCTEH U
IIPOTHUBOPEYHIL;

JenaTh BBIBOJBI C HCIOJB30BAaHHEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U HHIYKTHBHBIX
YMO3aKIIOUEeHN I, YMO3AaKIIOUSHHII 10 aHAJIOTH;

IIPOBOANTH CAMOCTOSTEIBHO JOKa3aTelbcTBA MAaTeMAaTHYECKHX YTBEPKICHUH (MpsIMble U OT
IIPOTHUBHOI0), BBICTpAaHBAaTh APIyMEHTAINNI0, IPHUBOIUTH IPHUMEpPHl M KOHTPIPHMEPHl, 00OCHOBBIBATH
COOCTBEHHBIE CYK/ICHUS U BBHIBOJIBI;

BBIONpATh CcHoco0 pemieHHs y4eOHON 3ajadl (CpaBHHBAaTh HECKOJBPKO BAPHAHTOB pPENISHHUS,
BBIOHpaTh HanOoIee MOIXOSIIII ¢ YIETOM CaMOCTOSTEIbHO BBIIEICHHBIX KPHTEPHEB).

ba3oBble ucciieqoBaTe/1bCKHe e CTBHS:

HCIT0JIF30BaTh BOIIPOCHI KaK HCCIIeI0BATEIbCKUIl HHCTPYMEHT IT03HaHUS, (POPMYIIPOBATh BOIIPOCHI,
buKcupyromue mpoTHBOpedne, MpodieMy, yCTaHaBINBaTh HCKOMOe U JJaHHOe, (OpMHpPOBATh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIIHIO, MHEHUE;

IIPOBOAUTH CaMOCTOSITEJIFHO CIUIAHHPOBAHHBIN SKCIEPHMEHT, HCCIIEJOBAHHE II0 yCTAaHOBJIECHUIO
0COOEHHOCTell MaTeMaTHYeCKOro OOBEeKTa, SBJIEHUS, IpoIlecca, BBISBICHHIO 3aBUCHMOCTEH MEXKIY
00beKTaMu, SIBICHUSIMH, IIPOIeCCaMII;

CaMOCTOSTETbHO (OPMYIHPOBaTH OOOOIIEHHS M BBIBOABI II0 pe3yabTaTaM IIPOBEIEHHOTO
HaOMIONIEHNs, HCCIIeIOBaHUS, OIIEHHBATh JIOCTOBEPHOCTh IIONYUEHHBIX pe3yIbTaTOB, BHIBOJAOB U
0000IIEHHUIT;

IIPOTHO3HPOBATh BO3MOKHOE pa3BHTHE IIpollecca, a TakKe BBIJBHIATh IPEATIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIOBHUSIX.

Padora ¢ uHpopManmeii:

BBISBIIATH Ae(UIHTHI HHpOpMAIIHHU, JaHHBIX, HEOOXOJUMBIX JIIS OTBETa Ha BOIIPOC H UL pEIeHHUS
3aJa4u;

BBIOHPATh HH(POPMAIIUIO U3 HCTOYHUKOB Pa3IMYHBIX TUIIOB, AHATH3UPOBATh, CHCTEMAaTU3HPOBATH U
UHTEPIIPETHPOBATh HHPOPMAITHIO Pa3IUIHBIX BUIOB U ()OPM IIpeICTaBICHNUS,

CTPYKTYpHUpOBaTh HH(OpMAINIO, IMPeACTaBIATh €€ B pPa3sIHUHBIX (opMax, HLUTFOCTPHPOBATH
rpadudecku;

OII€HHBAaTh HaJI&KHOCTh HH(GOPMAIHH 10 CAMOCTOSATEIHHO c(hOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBbIE YHHBePCAJIbHbIE YieOHbI€e JeHCTBUS

Oob1menune:

BOCIIPHHUMATh U ()OpMYJIHPOBATh CY/KICHHS B COOTBETCTBUH C YCJIOBHSIMH U IEIIMH OOIIEHINS,
SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX M IIMCBMEHHBIX TeKCTaX, JaBaTh
MTOSICHEHUS 10 X0y PelIeHHs 3aJJaui, KOMMEHTHPOBATh IMOTYIEeHHBIH pe3yIIbTarT;

B X0JIe 00CYKIEHHS 3a[aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOI TeMBI, IIpoOIeMbl, perraeMoi
3ajadll, BBICKA3bIBaTh WJIEH, HalleIEHHble Ha IIOHCK pENIeHHS, COIMOCTaBIATh CBOH CYKICHHS C
CYKJIEHHSAMH JPYTUX YIaCTHHUKOB JIHAIOTa, 00OHAPYKUBATh Pa3IHINe H CXOJICTBO ITO3HIIMIL, B KOPPEKTHOIT
bopme hopMyIHpOBaTH pa3HOTIIACHS, CBOH BO3PaKEHNS;

IpeJCTABIATh pe3ydbTaThl pelIeHHs 3aJadd, SKCIIEpHMEHTa, HCCIIeJ0OBaHUS, IIPOeKTa,
CaMOCTOSTEIFHO BBIOMPATh (OpMAT BBICTYIUICHHS € YYETOM 3ajlad Ipe3eHTallH H 0coOeHHocTeil
ayJIHTOPHH.



PerysiTHBHBIe YHHBePCAIbHbBIE YieOHbIe JelicTBUS

CamoopraHu3anus:

COCTaBJIATH IUIAaH, AITOPUTM pElIeHUs 3aJadl, BBIOHPATh cIIOcO0 pemIeHus ¢ YI€TOM HMEIONTIXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBaTh M KOPPEKTHPOBAaTh BapHAHTHI PEIICHUI ¢
y4€TOM HOBOI1 HH(bOPMAITHH.

CaMOKOHTPO.1b, YMOIHOHAIbHBIN HHTELIEKT:

BIaJIeTh HAaBBIKAMH II03HABATEIbHONH pedaeKcHn Kak OCO3HAHUS COBEpIIaeMbIX IefCTBHII M
MBICIIUTEIbHBIX IIPOIECCOB, HX pe3yIbTaToOB, BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIL
IIpoIiecca 1 pe3y/IbTaTa pelleHs MaTeMaTHIecKOil 3a1a4i;

IpeBUIETh TPYIHOCTH, KOTOPbIe MOT'YT BO3HHKHYTH IIPH PENIeHUH 3a/1a4, BHOCUTh KOPPEKTUBHI B
NesITeIbHOCTh Ha OCHOBE HOBBIX 0OCTOSTEIbCTB, JaHHBIX, HallIEHHBIX ONIHOOK, BHISIBICHHBIX TPYIHOCTEH;

OIIEHHBaTh COOTBETCTBHE pe3y/bTaTa IeTH M YCIOBUSM, OOBSICHATH MPUYUHBI TOCTIDKEHHS WIH
HEJIOCTIDKEHUS pe3yIbTaTOB JesATeIbHOCTH, HaXOIUTh ONIHOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITeIbHOCTh:

IOHHMATh U UCIIOJIB30BaTh NPEUMYIIECTBa KOMAaHIHON U HHIAUBHAYaIbHOIl paboThI MPU pelIeHNH
y4eOHBIX 3a]1a4, IPUHUMATh IeJIb COBMECTHOMH JeSTebHOCTH, IUITaHHPOBaTh OPraHU3AIHI0 COBMECTHOM
paboTHI, pacTIpeeaTh BHABI padoT, I0TOBapUBATHCS, 00CYKIATh IIpoIlece U pe3yIbTaT paboTsl, 000011aTh
MHEHUS HeCKOJIBKUX JIFOJIEiT;

y4acTBOBATh B TPYIIIOBBIX (hopMax paboTel (00cyKIeHNsI, 0OMEH MHEHHII, «MO3TOBbI€ IITYPMBI» H
UHbIE), BBITIOJIHATH CBOIO YaCTh PadOTHI H KOOPAHHHPOBATH CBOU JIEIICTBHS € IPYTHMH WIEHAMU KOMaHIbI,
OLIEHHBATh Ka4eCTBO CBOETO BKJIaJ1a B OOITHIT IIPOAYKT 110 KPUTEPHSIM, CHOPMYTHPOBAHHBIM YIaCTHHKAMHI
B3aUMOJIEIICTBHS.

IIPEJIMETHBIE PE3VJIBTATBI

K koHmy o0yderus B 10 ki1acce oOydaronupmics MOIydUT CIEAYIOMNE IPeAMETHbIE Pe3yIbTaThl 10
OT/JEIBHBIM TeMaM paboueil IporpaMMbl yaeOHOTr 0 Kypca «Anredpa n Hauajla MaTeMaTHIECKOTO aHAIN3a»:

Ymncaa ¥ BbIYHC/ICHHS:

CBOOOIHO ONEepHpOBaTh MOHATISIMU: PAIlHOHAIBHOE YHCII0, OeCKOHeUHas Mepuoandeckas ApoOb,
IIPOIIEHTHI, HPPAIIOHAIPHOE YHCI0, MHOMKECTBA PAllHOHATBHBIX H JEHICTBUTEIBHBIX YHCEN, MOIYIb
JefICTBUTEILHOTO YHCTIA;

IPUMEHSTH ApOOH U MPOLIEHTHI U1 PelIeHNs IPHUKIaJHBIX 3a/1ad U3 pa3IMIHbIX OTpacieil 3HaHUI
peanbHOI KHI3HU;

IPUMEHSTh NPHOMIDKEHHBIE BBIYICICHHS, MIpaBIUIa OKPYTJICHUS, IPUKUAKY U OIEHKY pe3yibraTa
BBIUHCJIEHHI;

CBOOOZHO OIEepHpPOBAaTh MOHATHEM: CTENEHb C IIeJIBIM IIOKa3aTelleM, HCIOIb30BaTh MOIXOIAIIYIO
bopMy 3armicu AefiCTBUTEIbHBIX YUCEN TS pelleH s IPaKTHUeCKUX 3a1ad 1 MpeCTaBIeHUS TaHHbIX;

CBOOOJIHO OTIEpUPOBATH MOHATHEM: apH(METHIECKUIT KOPeHb HAaTypaIbHOM CTEeIIeHH;

CBOOOZHO OIIEpHPOBATh MIOHATHEM: CTEIIEHb C PallHOHATBHBIM IT0Ka3aTelIeM;

CBOOOJIHO OTIEpUPOBATH MOHATHSAMHU: JOTapH(M HHCIa, JECITHUHbIEe H HaTypaJbHbIE JTOrapu(pMsl;

CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YICIOBOI0 apTyMEHTa;

OIIEPHPOBATh MOHATHAMH: apKCHHYC, apKKOCHHYC H apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHHS H HEPaBeHCTBA:

CBOOOZHO OIEpHpPOBAaTh IOHATUSMH: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, PaBHOCWIBHEIE
YpaBHEHUS U ypaBHEHUS-CIIEICTBHS, PABHOCIIbHBIE HEPABEHCTBA;

IPUMEHITHh pa3IN4YHble METOJbl PEUIeHUS PAlMOHATBHBIX U JPOOHO-PAMOHATBHBIX YpaBHEHHII,
IIPUMEHSTh METOJ] HHTE€PBAJIOB IS PEIICHUS] HEPAaBEHCTB;



CBOOOJIHO OIEepUpPOBaTh MOHATISMH: MHOTOWIEH OT OJHOI IepeMEeHHOI, MHOTOUYIeH C IIeJbIMU
KO3 HIIeHTaMHi, KOPHH MHOTOWIeHA, IPUMEHSTh JIeJleHHe MHOTOWIeHa Ha MHOTOWIEH C OCTaTKOM,
TeopeMy be3y u Teopemy Buerta 11 penieHus 3aad;

CBOOOJIHO OIlepHpPOBaTh IMOHSATHSAMH: CHCTeMa JIHHEHHBIX ypaBHEHHil, MaTpUIA, OIpeAeIuTellb
MaTpulbl 2 X 2 U €ro TeOMETPUYECKUIl CMBICI, HCIIOJIb30BaTh CBOIICTBA ompexenurens 2 X 2 JUId
BBITHCICHUS €ro 3HauYeHUs, MPUMEHSITh OIpeIeIHTeIN IS pelleHHsS CHCTeMbl JIHHEHHBIX ypaBHEHHI,
MOJIEJTUPOBaTh pealbHble CHTYaIlHH C IIOMOIIBIO CHCTeMBl JIHHEHHBIX YpaBHEHMIl, HCCIIeI0BaTh
IIOCTPOEHHBIE MO,IEJIH ¢ IIOMOIIIbIO MAaTPHUIL H O peJIeTUTeNel, HHTePIIPeTHPOBATh IOTyIeHHBII pe3yIbTaT;

HCII0JIb30BaTh CBOICTBA JIEHICTBHUII ¢ KOPHSAMHU IS IpeoOpa30BaHIs BbIpaKeHMUIT;

BBITIONHATh IIPeoOpa3oBaHUs YHCIOBBIX BBIPAKEHHIl, COJIEp/KAlIUX CTENEHHU C PalHOHAIBHBIM
IoKa3aTelleM;

UCIIOIB30BaTh CBOIICTBA JIOTapH(pMOB JIIS IMpeodpa3oBaHs Jorapu(GMUIeCKUX BhIPaKeHHUIT;

CBOOOJHO OIEepHpOBaTh IMOHATHSAMU: HpPpPalHOHATbHBIE, ITOKa3aTeIbHbIE H JIOTapH(pMHIECKIEe
ypaBHEHHS, HAXOIUTh X PElIeHHs ¢ IIOMOIIbI0 PAaBHOCIUIBHBIX IEPEX0JI0B WIH OCYIIECTBIIIS IIPOBEPKY
KOpHEIL;

IPUMEHATh OCHOBHBIE TPHTOHOMETPHUECKUE (GOPMYIIBI JUIS IMpeoOpa30oBaHUsS TPUTOHOMETPHIECKIX
BBIPaKEHMII;

CBOOOJIHO OIlEepHpPOBaTh MOHATHEM: TPUTOHOMETPHUUYECKOE ypaBHEHHEe, IPUMEHSTh He0OXOIHUMBbIe
(OpMYITBI JIIS pellIeHIs OCHOBHBIX THIIOB TPHTOHOMETPHUIECKIX YPaBHEHHUIT;

MOJIeTTHpPOBaTh peajbHble CUTyallUH Ha fA3bIKe alIreOphbl, COCTAB/IATh BBIPAKEHHS, YpaBHEHUS,
HEpPaBeHCTBA IO YCIOBHIO 3aJadl, HCCIeIOBaTh IOCTPOECHHBIE MOJEIH C HCIOJIh30BAaHHEM alllapaTa
anreopsl.

DYHKIUH U rPaQUKH:

CBOOOJHO OIEpHUPOBATh MOHATHAMH: (DYHKITHS, CIIOCOOBI 3aaHus (YHKIIHH, B3aHMHO OOpaTHBIE
GyHKIHH, KOMITO3UIUS (GYHKIMHA, rpaduk QYHKINH, BBHIIOTHATH SIEeMEHTapHbIe IIpeoOpa30BaHUL
rpaduKoB () yYHKITHIT;

CBOOOTHO OTIEpUPOBATh MOHATHAMHU: 00JIACTh OTIPEJIeIEHIS U MHOKECTBO 3HAUSHHIT (DYHKIINHU, HYITH
(G YHKIIHH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOZHO OIEPHPOBATH IMOHATUSMHU: YETHBIE U HEUETHBIE (DYHKIMH, MepHOIHYecKHe ()YHKIIHH,
MIPOMEKYTKH MOHOTOHHOCTH () YHKITHH, MAKCHMYMBI H MUHHMYMBI (DYHKITIH, HanOOJIbIIIee U HaHMEeHbIIIee
3Ha4YeHHe ()YHKITUH Ha IIPOMEKYTKE;

CBOOOIHO OMEepHpPOBATh IMOHATUIMU: CTeTIeHHAs (DYHKITHS C HaTypaJbHBIM H IIeJIBIM II0Ka3aTeseM,
rpaduk cTenmeHHON (DYHKITMH ¢ HaTypaJIbHBIM U IEJIBIM ITOKa3aTeleM, TpaduK KOpHS N-Oil CTEMeHH Kak
(GyHKIIHH 00paTHOI CTENEHH ¢ HAaTypaIbHBIM ITOKa3aTeIeM;

OIlEpHPOBATh IOHATHAMI: JIHHEHHas, KBaJpaTHUHAs U JIpoOHO-THHENHAasS (YHKIIUU, BBHITIOIHATH
3JIEMEHTAapPHOE HCCIIE0BaHNE H ITOCTPOEHIEe UX IpadUKOB;

CBOOOTHO OTIEpHPOBATH MOHATHAMIL ITOKa3aTelIbHas U Jorapudmmdeckas GyHKINH, HX CBOHCTBA H
rpaduKH, HCIIOJIb30BaTh X IPpadUKN JIIS pelIeHHs YpaBHEeHHIT,

CBOOOZHO  ONEpUpPOBaTh IOHATHSIMH: TPHIOHOMETPHYECKas OKPYKHOCTb, OIpeeleHHe
TPUTOHOMETPHYECKIX (DYHKIIHIT YHCIIOBOrO apTyMeHTa;

UCIIONIB30BaTh Ipaduku (YHKIHI JUIS HCCIeJOBAaHUS IIPOIECCOB H 3aBHCHMOCTEH IPH penIeHun
3aj7a4d U3 JPYTUX YIeOHBIX IMpeJIMETOB U peabHOI JKH3HU, BBIpakKaTh (OpMYyJIaMH 3aBHCHMOCTH MEXKIY
BEIMYHHAMU;

Havana MaTeMaTH4YeCKOIr0 aHAJIN3A:

CBOOOTHO OIIEpHPOBATH MOHATHAMHU: apupMeTHIecKas U TeoMeTpHUIecKas Iporpeccus, 0eCKOHETHO
yOBIBaromas reoMeTpruiecKas IMporpeccus, JIMHEHHbBII 1 SKCIIOHEHIIHAIBHBII pocT, GopMyaa CI0KHBIX
IIPOIIEHTOB, HMETh IIpe/ICTaBIeHHEe O KOHCTaHTE;

HCTI0JIb30BaTh IPOTPECCHH IS peIIeHHs pealbHbIX 3aa4 MPUKIAJHOT O XapaKTepa;



CBOOOJIHO OTIepHpPOBaTh IIOHSATHSMH: I1OCJIEI0BATEIHHOCTD, CIIOCOOBI 3aJIaHuA
IIOCJIeJIOBaTeIbHOCTEH, MOHOTOHHBIE W OrpaHHYEHHBIE IIOCJIEIOBAaTEIbHOCTH, IIOHHMATh OCHOBBI
3apOJKICHIS MaTeMaTHIeCKOr 0 aHaIM3a Kak aHaIn3a 0eCKOHEYHO MaJIbIX;

CBOOOIHO OTEpUPOBATh MOHATUSIMHU: HEIIpephIBHBIE (YHKIIMH, TOUKH pa3pbiBa Ipaduka ¢yHKIIHH,
aCHMIITOTHI T'paduKa ¢ yHKIUH;

CBOOOZHO OIEPHPOBATH MOHATHEM: (YHKIMSA, HEIpephIBHAS Ha OTpe3Ke, NMPHMEHSTh CBOICTBA
HEIpPepbIBHBIX (DYHKITHIT VI peleHns 3a/1ad;

CBOOOZHO OIEepUpPOBaTh MOHATHSAMH: IIepBas U BTOpas MPOU3BOJHBIE (YHKIIHH, KacaTelbHas K
rpaduky GyHKIHH;

BBIYHUCIIATH IIPOU3BOJHBIE CYMMBI, IIPOM3BEIEHIS, YaCTHOTO M KOMIIO3UIINH JIBYX (PYHKIIIL, 3HATh
IIPOU3BOJIHBIE SJIEMEHTAPHBIX (DYHKITHIL;

UCIIOIB30BAaTh T€OMETPUIESCKHIT 1 (PH3UIECKUIT CMBICT IIPOM3BOIHOIN JUIS PeIIeHNs 3a,1ad.

MHo:KecTBa M JIOTHKA:

CBOOOJIHO OIIEPHPOBATH MOHATHSAMHU: MHOKECTBO, OTIEpaIlU HaJl MHOKECTBAMI;

HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapaT Uil OIHCAaHUS peaJbHBIX IIPOILECCOB U
SBIICHUI, TIPU pelIeHNH 3a/1a4d U3 APYTruX yIeOHBIX IIPeIMETOB;

CBOOOJIHO OIEepHUPOBAaTh IOHATHSAMH: OIpeieleHHe, TeopeMa, ypaBHEHHe-CIIeJICTBHEe, CBOICTBO
MaTeMaTHIeCcKoro 00beKTa, JI0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPaBHEHNUS 1 HEPaBeHCTBA.

K xony o0ydenus B 11 kiaacce oOydaroniuiics MOIYIHT CIEAYIONIHE IIpeIMETHbIe Pe3yIbTaThl 10
OTJIJIBHBIM TeMaM paboueii MporpaMMbI yaeOHOT 0 Kypca «Aredpa i Hadajla MaTeMaTHIeCKOT 0 aHAII3a»:

Yncia 1 BbIYHCJICHAS :

CBOOOJIHO OTepHpOBaTh MOHATISIMHU: HaTypaJbHOE H I€JI0€ YHCI0, MHOXKECTBa HAaTypalbHBIX U
LIeJIBIX YHCeNI, HCII0JIB30BaTh MpU3HAKH JeauMocTH Henbix gyucen, HOJ[ u HOK HaTypanbHBIX 4HCel I
penleHns 3a/1a4, IpUMeHITh anroput™ EBKina;

CBOOOJIHO OIlEpHpOBaTh IOHATHEM OCTaTKa II0 MOIYJII0, 3allUChIBaTh HATypaldbHble dICIA B
Pa3TIYHBIX TO3UITHOHHBIX CHCTEMAaX CUHCIIEHIS;

CBOOOJIHO OIEPHpPOBATh MOHATHAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIIJIEKCHBIX YHCE,
IIPeJICTaBIATh KOMILIEKCHBIE YHCIa B alreOpandeckoil M TPUTOHOMETPHUYECKOH (opme, BBIIOTHATH
apupMeTHIECKIe OTepaIlii ¢ HUMHU U H300pakaTh Ha KOOPAMHATHOI IUTOCKOCTH.

VYpaBHeHHS H HepaBeHCTBA:

CBOOOZHO ONepHpoBaTh IOHATHSIMU: HpPpPalHOHATbHBIE, ITOKa3aTelbHbIE H JIOTapH(pMIIECKIe
HEpaBeHCTBA, HAXOANTh UX PEUIeHUS C IOMOIIBI0 PABHOCHIBHBIX IIE€PEX0/I0B;

OCYIIECTBIIATH 0TOOP KOpHEI MpU pelIeHNH TPUTOHOMETPHIECKOTO YPaBHEHNUS;

CBOOOJIHO OIEepHpOBaTh MOHATHEM TPUTOHOMETPHUIECKOEe HEepaBEHCTBO, MPIMEHATh HEOOX O UMEbIe
(OpMYITBI JIUIS pellIeHIs] OCHOBHBIX THIIOB TPHTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOJIHO ONEepHpOBaTh IOHATHAMH: CHCTEMa H COBOKYIIHOCTh YpaBHEHHII U HEPaBEeHCTB,
PaBHOCHJIbHBIE CHCTEMBI H CHCTEMBI-CIEACTBHS, HAXOAWTh pENIeHHS CHCTeMbl U COBOKYIIHOCTE
paIMoHaIBHBIX, HPPAIIHOHAIBHBIX, ITOKAa3aTeIbHBIX U Jorapu(MUIECKUX YPaBHEHHIT U HEPABEHCTB,;

pemath  panHoHAIbHBIE, HppaIriioHaIbHEIE, MOKa3aTelabHble,  JIOTapHMHUECKHE U
TPUTOHOMETPHYECKIE YpaBHEHHS U HEPABEHCTBA, COJIep Kallie MOAY/IH U TapaMeTphl;

IPUMEHATh Tpadudeckne METOABI IS pelleHHs ypaBHEHHI H HEpaBEeHCTB, a TaKkKe 3aJad ¢
IapaMeTpaMi;

MOJIeTTHpPOBaTh peajbHble CHUTyallUH Ha f3bIKe aJIreOphbl, COCTABIATH BBIpAKEHHS, ypaBHEHUS,
HEPaBeHCTBA U MX CHCTEMBI 110 YCIOBHIO 3aJaul, HCCIeI0BaTh IOCTPOESHHBIE MOJIEJIU C HCII0IH30BAHIEM
armapara ajreOpsl, HHTepIIPeTHPOBAaTh MOIYICHHBII pe3yIbTar.

DYHKIUH U rPaQUKH:

CTPOUTH TpaUKH KOMITIO3HIIHH (YHKIHII C IMOMOIIBIO 3J€MEHTAPHOIO HCCIEIOBAaHUSI U CBOIICTB
KOMIIO3UIINH JIBYX (DYHKITHIL;

CTPOUTH reoMeTpHUueckie 00pa3bl ypaBHEHHI U HEPaBEHCTB Ha KOOPAMHATHOII IUIOCKOCTH;

CBOOOTHO OIIEPHPOBATH MOHATHIMHU: TpaUKH TPHTOHOMETPHUSCKUX (DYHKITHIT;



IPUMEHATH (PYHKITHH JUIT MOJIETUPOBAHUS H HCCIIEIOBAaHIS PeaJbHBIX IIPOIIECCOB.

Hava/ia MaTeMaTHYeCKOI0 aHAJIH3A:

HCIIOTB30BATh MPOU3BOHYIO JUIS UCCIIeA0BaHUS (QYHKIIMH HAa MOHOTOHHOCTB H 3KCTPEMYMBI;

HaXOJIUTh HanOoJbllee U HaUMeHbIIee 3HaYeHIS (DYHKIIIH HeTIPEPBIBHOM Ha OTPE3KE;

HCIIOIB30BATh IIPOH3BOIHYIO JUIS HaXOKICHHIS HAWTYJIIero pelieHus B MPUKIAIHBIX, B TOM YHCIIe
COIMAIbHO-5KOHOMIYECKUX, 3ajiadaX, JUIi OIpeJeleHNs CKOPOCTH H YCKOpPEHHS IIpoliecca, 3aJaHHOTO
(bopmyItoit mm rpaguKoM;

CBOOOZIHO OIEpHPOBATh IOHATHSAMH: IIepBOOOpa3Has, OIpPENENEHHbII HHTErpal, HaXOIUTh
1IepBOOOpa3HbIE MEMEHTapHBIX (DYHKIHI M BBIYUCIATH HHTErpal mo ¢popmyie HproroHa-JIeiiOHuMIIa;

HaXOJIUTH IUTOMIAH IUTOCKHUX (GHT'Yp U 0OBEMBI TEJI C TIOMONIBIO HHTErpaja;

IMEeTh TMpPEeJICTAaBICHHEe O MaTeMaTHYecKOM MOJETHPOBAHHH Ha IIPHUMEpPe COCTaBIECHUS
nud hepeHIaIbHBIX YpaBHEHUIT;

pelaTh MpHKJIaJHbIe 3aJaul, B TOM YHCIIE COMHATbHO-3KOHOMUIECKOT0 U (PH3NIECKOTO XapaKTepa,
CpelcTBaMH MaTeMaTHIECKOTO aHaIH3a.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Koan4decTBo 4acoB D/IeKTPOHHbIE
Ne (uudposbie)
HamMeHoBaHHe pa3ie/ioB H TeM NPOIrPaMMbI KoHTpo.IbHBIe IIpakTHYeCcKHe
n/n Bcero o0pa3oBarTe/bHbIEe
padoThI paboThI
pecypchl
MHO03KeCTBO J1eliCTBUTEIbHBIX YHCEL EavHas konnekums
1 MHorouiensl. PanoHalIbpHble YpaBHEHUS U 24 1 ndposbIx
HepaBeHCTBAa. CHCTEMBI JIMHEIHBIX YpaBHEHU I ObpasoBaTenbHbix
Oyuxuyy 1 rpaduky. CreneHHas G yHKIUS ¢ i i Pecypcos (school-
IEJTBIM TTOKa3aTeIeM collection.edu.ru)
ApudmeTndeckmii KOpeHb N-0il CTEMEHH. 15 1
HppannoHajibHble YpaBHEHUS i =
Poccuiickas anekTpoHHas
[Toxa3zatenpHas GyHkis. [TokazaTeapHbIE 10 1 wkona (resh.edu.ru)
YpaBHEHHS
Jlorapudmudeckas Gynknus. Jlorapudpmirdaeckue 18 1 Bu6morexa IJOK
YpaBHEHUS https://m.edsoo.1u/7f43d6d6
6 TpuroHomeTpu4ecKie BhIpaxKeHUs U YpaBHEHUS 22 1
[TocieoBaTeIbHOCTH U IIPOTrPECCHU 10 1
8 HenpepriBabie Gyakmuu. IIpon3BogHas 20 1
[ToBTOpeHne, 0600IIeHNE, CHCTEeMAaTH3AIHS 5

3HAHUI
OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 136 8 0



11 KJIACC

Ne
n/n

HaunmeHoBaHHe pa3e/ioB H TeM
NporpaMMbI

HccnenoBanne ¢ yHKIIHIT ¢ TOMOIIBEO
MIPOU3BOAHON

[TepBooOpa3Has 1 HHTETpal

I'paduku TPHTOHOMETPHYUECKUX (DYHKITHIL.
TpuronomeTpuieckue HepaBeHCTBA

I/IppaIII/IOHaJII)HHe, ITOKa3aTCJIbHbIC 1
JIOl"apI/I(I)MI/I‘IeCKI/Ie HEPAaBCHCTBa

KoMmiekcHbIe dnciia
HaTypaJIBHI)Ie H IIEJIbIC YHCiIa

CucTtemsl paIlioHaIbHBIX, HPPALOHAIBHBIX
ITOKa3aTeIbHBIX U JIOTapH(PMUIECKUX
YpaBHEHHUI

3amayu ¢ mapaMeTpaMu

[ToBTOpeHNE, 0000IIeHNe, CHCTEMATH3AIIUS
3HaHUII

OBIIEE KOJIMYECTBO YACOB IIO ITPOI PAMME

Koam4yecTBO 9acoB

KonTpoabHbIe

Bceero

padoThI
22 1
12 1
14 1
24 1
10 1
10 1
12 1
16 1
16 2
136 10

IIpakTHYeckHe
patdoThI

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTejibHbIe

pecypchbl

EanHasa kosnekums

NP POBbIX
O6pa3zoBare/ibHbiX

Pecypcos (school-

collection.edu.ru)

Poccuiickasn
3/IEKTPOHHasA WKoNa

(resh.edu.ru)

bub6moteka IJOK
https://m.edsoo.ru/7{4
3dedé6




IIOYPOYHOE IIVITAHUPOBAHME

10 KJIACC

Ne n/m

— O 00 3 O

12
13
14

16
17
18

Tema ypoka

MHO0kecTBO, OIlepaliii HaJl MHOKE€CTBAMH H HX CBOIICTBa
Jlnarpammsl Ditepa-BeHHa
[IpumeHeHHe TeOPEeTHKO-MHOKECTBEHHOTO aIiapara JUIsl pelIeHus 3a/1a4d

ParonanpHbIE YHCIIA. OOBIKHOBEHHBIE U JCCATHYHBIC IIpO6I/I, IIPOICHTHI, OeCKOHEUHbIE
MIEPUOANICCKHE IlpOGI/I

ParoHanpHBIE YHCIIA. OOBIKHOBEHHBIE U JACCATHYHBIC IIpOGI'I, IIPOLCHTHI, OEeCKOHEUHBIe
IIEPHOANICCKHUE IlpOGI/I

[IpumeHeHHe ApoOeil U MPOIEHTOB JUIS pellleHns IPUKIaTHBIX 3a71ad
[IpumeHeHHe ApoOeil U MPOIEHTOB JUIS pellleHns IPUKIATHBIX 3a1ad
JleficTBUTEIbHBIE YHCIIa. PallioHaIbHBIE H HppaIlHOHAIBHBIE YHCIIa
ApudMeTHIecKHe onepaIu ¢ JIeiCTBUTETbHBIMI YHCIaMU

Moyiib AeICTBUTEIBHOIO YUCIA U €0 CBOIICTBA

[TpuOmkEHHBIE BEIMUCIECHNUS, IIpaBIlIa OKPYTJICHHUS, IPUKUJIKA 1 OIleHKa pe3y/bTaTa
BBIUHCIICHU

OCHOBHBIE METO/IbI PEIICHUA IEJIBIX 1 IIpOGHO-paI[HOHaJIBHBIX ypaBHeHI/Iﬁ H HECPAaBCHCTB
OCHOBHBIE METO/IbI PEIICHUSA IEJIBIX 1 IIpOGHO-paI[HOHaJIBHBIX ypaBHeHI/Iﬁ H HEPAaBCHCTB
OCHOBHBIE METOJbI PEIICHUS IEJIBIX 1 IIpOGHO-paI_[HOHaJII)HBIX ypaBHeHHfI H HEPAaBCHCTB

MHorowieHsl OT 0JJHOIl lepeMeHHOI. JlejleH1e MHOTOYJIEHa Ha MHOTO4JIEH C OCTaTKOM.
Teopema bezy

MHorowieHs! ¢ neabMu ko3 prmuenramu. Teopema Buera
Penienue cuctem JIMHENHBIX YpaBHEHUI

Pemienue cuctem JIMHENHBIX YpaBHEHUI

Koamn4decTBO 4acoB

Bcero

Pt |t | | | e

KoHTpobHbIe
padoThI



19

20

21
22
23

24

25
26

27

28

29

30
31
32
33
34
35
36
5
38
39
40
41

Martpuiia CUCTEMBI JTUHEHHBIX YpaBHeHHI. OIpeenuTeab MAaTPUIIBl 2X2, ero TeOMeTPUYECKHIT
CMBICII U CBOIICTBA; BEIYUCIICHHE €T0 3HAYECHHS

OrnpenemuTess MaTPUIBI 2X2, €r0 TeOMETPHUUECKHII CMBICI U CBOIICTBA; BHIYUCIIEHUE €TI0
3HAYEHUS

HpHMeHeHI'Ie OIIPEACIUTEIIS 1A PCUICHUS CHCTEMBI JIMHEHHBIX ypaBHeHHfI
Pemrenue IMPHKIAAHBIX 3aJla4 C IIOMOIIBIO CHCTEMBI JIMHEHHBIX ypaBHeHIIfI
Pemrenue IMPHKIAAHBIX 3aJla4 C IIOMOIIBIO CHCTEMBI JIMHEHHBIX ypaBHeHIIfI

KonTpopHas pabora: "PanmoHaabHbIe ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI THHEHHBIX
ypaBHeHUIT"

OYHKIUS, CITOCOOBI 3a1aHus GpyHKIH. B3anmHo obpatHble GpyHKImH. KoMmo3uims ¢ yHKITHIT
I'paduk QyHKIIN. DIeMeHTapHbIe Ipeodpa3oBaHus rpa¢UKOB (DYHKITHIT

OO0macTh ompe/eIeHNs] I MHOKeCcTBO 3HaueHmil GpyHkimu. Hym ¢yakmmm. [TpomexyTku 3HaK
IIOCTOSIHCTBA

Yétnple u Heu€THBIe QyHKIum. [Tleprnonudeckne GpyHkmmn. [IpoMeKyTKH MOHOTOHHOCTH
GbyHKITHHI

MakcuMyMBl I MEHUMYMBI (yHKIH. HanOonpiree n HanMeHbIee 3HaYeHNne () YHKIIHI Ha
IPOMEKYTKE

JIuneitHas, KBaJpaTHYHAS U APOOHO-THHENHAS (DYHKITHH

DIeMeHTapHOe UCCIIeIoBaHHe U ITOCTpOeHHe TpaUKOB ATHX (DYHKITHIT
DJeMeHTapHOe HCCIIe/IoBaHHe U ITOCTpOeHHe TpaUKOB ATHX (DYHKITHIT
CTeneHb ¢ 1IeJIbIM II0Ka3aTenaeM. buHoM HeroToHA

CTeneHb ¢ 1IeJIbIM IT0Ka3aTenaeM. buHoM HeroToHa

CrenenHas (GYHKITHS ¢ HaTypaJIbHBIM H IeJIbIM IToKa3aresaeM. E€ cBoiicTBa u rpaduk
KonTtponpHas pabora: "Crenennas ¢pyakuus. E€ cBoiicTBa u rpadux"
ApudmMeTHaecknii KopeHb HaTYpaJbHOM CTEIEHH 1 ero CBOIICTBa
ApudMeTHaecKHii KopeHb HaTYpaJbHOM CTEIEeHH H ero CBOIICTBa
[IpeoOpa3oBaHUs YHCIOBBIX BRIPAXKEHUI, COJIEPKANNX CTEIIEHH U KOPHU
[IpeoOpa3oBaHUs YHCIOBBIX BRIPAXKEHUI, COJIEPKANNX CTEIIEHH U KOPHU

Hp606paBOBaHHH YHCJIOBBIX Bpra)KeHHfI, CoACpKalIuX CTCIICHH H KOPHHU

[a—
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o th a
~N O

59
60
61
62

HppammoHaipHble ypaBHeHNS. OCHOBHBIE METO/IbI PENICHUS HPPAHNOHATBHBIX YPaBHEHU
HppammoHaipHble ypaBHeHUS. OCHOBHBIE METO/IbI PENICHUS HPPAIHMOHATBHBIX YPaBHEHU
HppamuoHaibHble ypaBHeHUS. OCHOBHBIE METO/IbI PEIICHUS HpPaIlMOHAIbHBIX YpaBHEHHIT
PaBHOCIIBHBIE TIEPEX0/IbI B pEIICHHH HPPAIHOHAIBHBIX YpaBHEHHIT
PaBHOCIWIBHBIE TIEPEX0/IBI B pEIICHHH HPPAIHOHAIBHBIX YpaBHEHHIT
PaBHOCWIBHBIE TTEPEX0/IbI B pEIICHIH HPPAIOHAIBHBIX YpaBHEHHIT
PaBHOCWIBHBIE TTEPEX0/Ibl B pEIICHUH HPPAITHOHAIBHBIX YPaBHEHHIT

CpoiicTBa 1 rpaduK KOpHS N-0il cTeNeHN KaK ()YHKIIMU OOpaTHOI CTENeHU ¢ HaTypaJIbHbIM
IoKa3aTeaeM

CpoiicTBa 1 rpaduK KOpHS N-0il CTeTIeHN KaK ()YHKIIMU 0OpaTHOI CTENeHH ¢ HaTypaJIbHBIM
IoKa3aTeaeM

KonTpospHas pabora: "CBoiicTBa 1 rpaduK KOpHS n-oii creneHu. MppannoHaabHble
ypaBHEHUA"

CremneHsb ¢ pallHOHAIbHBIM ITOKA3aTeIeM U €€ CBOIICTBA

CremneHb ¢ pallHOHAIBHBIM ITOKA3aTeIeM U €€ CBOIICTBA

CremneHb ¢ pallHOHAIBHBIM ITOKA3aTeIeM U €€ CBOIICTBA

[TokasarenpHas GpyHKIUS, €€ cBOIiCTBA U TpaduK

Hcnonp3oBanue rpaduka GyHKIMU IS pelIeHus ypaBHEHUI

Hcnonp3oBanue rpaduka GyHKIMU IS pelIeHus ypaBHEHUI

[TokazarenpHble ypaBHeHUS. OCHOBHBIE METObI PEIICHHS IT0Ka3aTeIbHbIX YPaBHEHUIT
[TokazarenpHble ypaBHeHUS. OCHOBHBIE METOIbI PEIICHHS IT0Ka3aTeIbHbIX YPaBHEHUIT
ITokazarenpHble ypaBHeHUS. OCHOBHBIE METObI PEIICHHS IT0Ka3aTeIbHBIX YPaBHEHUIT
KontpompHas pabora: "IlokazaTenpHas ¢yHKIus. [TokazaTeapHble ypaBHEHUS"
Jlorapudgm gncira. CBolicTBa Jorapupma

Jlorapudgm gncira. CBolicTBa Jorapupma

Jlorapudgm ugncia. CBoiicTBa Jorapudma

JlecaTH4HbIE U HATypaIbHbIE JOTapH(pMbI

JlecaTH4HbIE U HATypaIbHbIE JOTapH(pMbI
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84

86
87
88
89
90
91
92

[IpeoOpa3oBaHme BBIpaKeHMUIT, COJIEPKAIINX JTOTapH(pMBI

[IpeoOpa3oBaHme BBIpaKeHMUIT, COJIEPKAIINX JTOTapH (MBI

[IpeoOpa3oBaHie BBIpaKeHMUIT, COIEPIKAIINX JTOTapH(MBI

Jlorapudmmaeckas GpyHkIms, e€ cBoiicTBa U rpaduk

Jlorapudmmaeckas QpyHkims, e€ cBoiicTBa H rpaduk

Hcmonp3oBanue rpaduka (yHKITHH IS pelIeHNs YpaBHEHHIT

Hcmonp3oBanue rpaduka (yHKIHH IS pelIeHns YpaBHEHHIT

Jlorapudmmdaeckue ypaBHeHHS. OCHOBHBIE METOIBI PEIICHUS JIOTapH(PMHUIECKUX YPaBHEHHIT
Jlorapudmmaeckue ypaBHeHHS. OCHOBHBIE METOBI PEIICHUS JIOTapUPMUIECKIX YpaBHEHHUIT
Jlorapudmmaeckue ypaBHeHHS. OCHOBHBIE METOBI PEIICHUS JIOTapH(PMHUIECKUX YpaBHEHHIT
PaBHOCIIBHBIE TIEPEX0]IBI B PEIIEHIH JIOTapH(PMUIECKIX YpaBHEHUIT

PaBHOCIUTBHBIE TIEpEX0JIBI B PEIIEHIH JTOTapH(PMUIECKIX YpaBHEHUIT

KontpomsHas pabora: "Jlorapupmiraeckas Gynkius. Jlorapupmmdeckne ypaBHeHUS "
CuHYyC, KOCHHYC, TAHT€HC U KOTaHTeHC YHCIIOBOTO apTyMeHTa

CuHYyC, KOCHHYC, TAHT€HC U KOTaHTeHC YHCIIOBOTO apTyMeHTa

ApKCHHYC, apKKOCHHYC H apKTaHT €HC JHCJI0OBOr0 apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT €HC JICIOBOTO apryMeHTa

TpuroHoMeTpHYecKas OKPYKHOCTD, OIIpe ie/IeHIe TPHTOHOMETPHIECKIX (QYHKIHI THCIOBOTO
aprymMeHTa

TpuroHoMeTpIYecKas OKpYKHOCTD, OIIpe/ie/IeHIe TPHTOHOMETPHIECKIX (DYHKITHIT THCIOBOTO
aprymMeHTa

OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYJIBI

OCHOBHBIE TPUTOHOMETPUIECKIE (OPMYJIBI

OCHOBHBIE TPUTOHOMETPUIECKIE (YOPMYJIBI

OCHOBHBIE TPUTOHOMETPHIECKIE (YOPMYIIBI

[TpeoOpa3oBaHie TPUTOHOMETPUIECKUX BBIPaKEHUI

[TpeoOpa3oBaHIe TPUTOHOMETPHIECKUX BBIPaKEHUIT

[TpeoOGpa3oBaHUe TPHTOHOMETPHYUECKUX BBIPAKEHUIT

e e e T S Y VO N ir Ui S i VO G VO e G Wy

[UR S VS [ i (SO R S —



93
94

96
97
98
99
100
101

102

103
104
105
106
107
108
109
110
Lk
112
113
114
115
116
117
118
119

[TpeoOpa3oBaHUe TPHTOHOMETPHUECKUX BBIPAKEHUIT
Pemnrenne TpUroHOMETPHYECKUX YpaBHEHUI
PenteHue TpHrOHOMETPHYECKUX YpaBHEHUIT
PenteHne TpHrOHOMETPHYECKUX YpaBHEHUIT
PenteHue TpHrOHOMETPHYECKUX YpaBHEHUIT
Pemnrenne TpUroOHOMETPHYECKUX YpaBHEHUI
Pemnrenne TpUroOHOMETPHYECKUX YpaBHEHUI

PenteHue TpUroHOMETPHYECKIX YpaBHEHUI

KonTpossHas pabora: "TpuroHomeTpmdecKkie BoIpaKeHUs 1 TPHTOHOMETPUUECKIE YpaBHEHHS "

ITocaemoBaTeIbHOCTH, CIIOCOOBI 3a/laHus IIOCIIEI0OBATEIbHOCTEN. MeTo 1 MaTeMaTHde CKOM
HHIYKITHH
MOHOTOHHBIE H OrpaHHYEHHBIe ITOCIeI0BaTeIbHOCTH. VcTopus aHann3a OeCKOHEUYHO MaJIbIX

Apudmerndeckas Iporpeccus

I'eomeTpuyeckas mporpeccus

beckoHeuHO yOBIBaroIasi reoOMeTpHUIecKas Iporpeccus

CymMa OeckoHEeUHO yOBIBaromIell reOMeTPHIECKOil IPOr pecCHH

JIMHENHBII U SKCIOHEHIMAIBHBIN pocT. Yuciio e. @opMyiia CII0KHBIX IIPOIIEHTOB
JIMHENHBII U SKCIOHEHIMAIbHbIN pocT. Hucio e. @opMyia CI0KHBIX IIPOLIEHTOB
Hcnosp30BaHNe IPOTpeccui JUIS pelleHHs peabHbIX 3a1ad IIPHKJIaIHOTO XapakTepa
KonTpospHas pabora: "TlocienoBaTeIbHOCTH U Iporpeccuu”

HenpepriBHBIE QYHKIINU U HX CBOIICTBA

Touka pa3pbiBa. ACHUMIITOTHI TpauKOB () yHKITHIT

CBoiicTBa () yHKIIHIT HEIIPEPHIBHBIX Ha OTPe3Ke

CBoiicTBa () yHKIIHIT HEIIPEPHIBHBIX Ha OTPe3Ke

MeTo1 HHTEpPBAJIOB JUIS pEIICHNS] HEPAaBEHCTB

MeTo1 HHTEpBAJIOB JUISl pEIICHNS] HEPABEHCTB

MeTo/1 HHTEpPBAJIOB JUISl pEIICHNS] HEPABEHCTB

[TpuMeHeHHe CBOICTB HEMPEePBIBHBIX (DYHKIIUIT IS peleHus 3a1ad
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[TpuMeHeHHe CBOIICTB HENIPEePBIBHBIX (DYHKIUI IS pelIeHns 3a1ad
[TepBas 1 Bropas IpoN3BOJHbIE ()YHKITHI

OmnpeneneHne, TeOMETPUIECKII CMBICI IIPOU3BOIHOIM

Omnpenenenue, GU3MYECKUIT CMBICIT IIPOU3BOJIHOI

VpaBHeHHe KacaTellbHOM K TpaduKy QyHKIHH

VpaBHeHHe KacaTellbHOMH K rpaduKy QyHKIUH

[Ipou3BOIHEIE SJIeMEHTaPHBIX () YHKITHIT

[Tpon3BoAHBIE AJIEMEHTAPHBIX () YHKIIUI

[Tpon3BoHAS CyMMBI, IPON3BEICHS, 9aCTHOTO 1 KOMIIO3UIIUHU () YHKITHIT
[Tpon3BoHAS CyMMBI, IPON3BEICHIS, 9aCTHOTO 1 KOMIIO3UIIUHU () YHKITHIT
[Tpon3BoHAS CyMMBI, IPOU3BEICHIS, YaCTHOTO 1 KOMIIO3HIINHU () YHKITHIT
KontpoasHas padora: "IIpousBojaHas’"

[ToBTOpeHMEe, 0000mEeH e, clIcTeMaTH3aIUsA 3HaHUIT: "Y paBHEeHUS "
[ToBTOpeHNe, 00001mEeH e, clIcTeMaTH3aIUsA 3HaHUIT: "Y paBHEeHHS "
[ToBTOpeHHEe, 00001mEH e, cIcTeMaTH3aIusA 3HaHUIT: ""Y paBHEeHUS"
[ToBTOpeHMEe, 00001meH e, clcTeMaTH3aIusA 3HaHUIT: "OyHKITHI"

[ToBTOpeHHE, 0000mEeH e, clicTeMaTH3aIusA 3HaHUIT: "OyHKIHN"

OBIIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME

[S—
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11 KJIACC

KoamndecTtBo 4acoB

e Tema ypoka KonTpoibHbIe IIpakTHYecKHe
n/n Bcero
padoThI padoThI

1 [TpuMeHeHHe MPOU3BOHOM K HCCIeI0BaHUIO (PYHKITHIT HA MOHOTOHHOCTD H 1
3KCTPEMYMBI

) [TpuMeHeHHEe MPON3BOJHOM K HCCIeI0OBAaHUIO (PYHKITHIT HA MOHOTOHHOCTD U 1
3KCTPEMYMBI

3 [TpuMeHeHHEe TPON3BOJHOM K HCCIeI0OBaHUIO (PYHKITHIT HA MOHOTOHHOCTD U 1
SKCTPEMYMBI

4 [TpuMeHeHne IPON3BOIHOM K HCCIeI0BaHUIO (PYHKITHIT HA MOHOTOHHOCTD U 1
SKCTPEMYMBI

5 [TpuMeHeHne MPOM3BOJHOM K HCCIeI0BaHUIO (DYHKITHIT HA MOHOTOHHOCTD U 1

i 5KCTPEMYMBI

6 [TpuMeHeHHe IPOM3BOJHOM K HCCIeI0BaHUIO (DYHKITHIT HAa MOHOTOHHOCTD U 1
9KCTPEMYMBI

. HaxosxneHne HanOOIbIIEr0 U HAHMEHBIIETO 3HaYeHUS HeTIPePhIBHOI () YHKITHH 1
Ha OTpe3Ke

g HaxosxneHne HanOOIbIIEr0 U HAHMEHBIIETO 3HaYeHUS HeTIPePhIBHOI () YHKITHH 1
Ha OTpe3Ke

9 HaxosxneHne HanOOIbIIET0 U HAaHMEHBIIET0 3HaUeHUS HeTIPephIBHOI () yHKITHH 1
Ha OTpe3Ke

10 HaxosxneHne HanOOIbIIEr0 U HAaHMEHBIIETO 3HaUeHUS HeTIPephIBHOI () yHKITHH 1
Ha OTpe3Ke

1 HaxosxneHne HanOOIbIIIET0 U HAMEHBIIETO 3HAYeHUS HelpephIBHOMN (YHKIINU 1
Ha OTpe3Ke

1 HaxosxaeHne HanOOIbIIEr0 1 HAMEHBIIET0 3HaUeHUS HeTIPePhIBHOI () YHKITHH 1
Ha OTpe3Ke

13 [IpuMmeHeHne IPOU3BOAHOM I HaX0K/ICHUS HAWIYYIIero PeleHNs B 1

IMPUKIIAJHBIX 3a/1a9ax
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HpI/IMeHeHI/Ie HpOH3BOIIHOfI I HaXOXKICHHUS HAITYUIIETO PEIICHUS B
IMPUKJIIAJHBIX 3aa9ax

HpHMeHeHHe l'IpOHBBOIIHOfI I OIIPEACICHUA CKOPOCTH H YCKOPCHUA IIPpOoIIEcCCa,

3aJJaHHOTO (POPMYJI0i WIH TpapUKOM

HpHMeHeHHe l'IpOHBBOIIHOfI I OIIPEACICHUA CKOPOCTH H YCKOPCHUA IIPpOoIIEcCCa,

3aJJaHHOTO (POPMYJIOiT WIH TpapuKOM

Kommo3urms ¢ yHKITHit

Kommo3zurmis ¢ yHKITHit

Kommo3zurmis ¢ yHKIHit

I'eomeTpudeckie o0pa3bl ypaBHEHHI Ha KOOPAHHATHOI IIOCKOCTH

I'eomeTpudeckiie 00pa3bl ypaBHEHUI Ha KOOPAHHATHOI IIOCKOCTH

KontponsHas padora Nel: "HccnenoBanue GyHKIIHI ¢ TOMOIIBIO ITPOM3BOIHOM"

ITepBooOpa3Has, OCHOBHOE CBOHCTBO II€PBOOOPA3HBIX

[TepBooOpa3Hble AeMeHTapHbIX (yHKIMIA. [IpaBiia HaXoKIeHNS
IIepBOOOPA3HBIX

ITepBooOpazHble AeMeHTapHbIX (yHKIMIL [IpaBiia HaXoKIeHNS
IIepBOOOPA3HBIX

Huterpain. ['eoMeTpu4ecKHil CMBIC]I HHTErpajia

Brrancienne omnpeenénuoro nuaTerpaia mo Gopmyine HetotoHa-JIeiOHmMIIa
Brrancienne omnpeenénuoro nuaTerpaia mo Gopmyine HetotoHa-JIeiOHmMIIa
[TpuMeHeHNe HHTerpaia I HaX 0K AeHUS IUIOMAAell INIOCKHX GUryp
[TpuMeHeHHe HHTerpaia I HaX 0k AeHUS 00bEMOB TeOMETPHIECKUX TeI
[Ipumeps! penreHnit 1udepeHnaTbHIX YpaBHEHUI

[Ipumeps! penteHnii 1udepeHnaTbHIX YpaBHEHUI

MareMaTHaecKoe MOJIETHPOBAHIE PeaTbHBIX IIPOIECCOB C ITOMOTIIBIO
i depeHITHaTbHbIX YpaBHEHHIT

KontponsHas padoraNe2: "[IepBooOpazHas u uHTErpal”
Tpuronomerpudaeckue (GyHKINH, HX CBOIICTBA H rpadUKH

Tpuronomerpuueckue GyHKIIH, UX CBOIICTBA H rpaduKH
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Tpuronomerpudaeckne (GyHKINH, HX CBOIICTBA H IpaduKH
Tpuronomerpuueckue (pyHKINH, HX CBOIICTBA H rpaduKH
Tpuronomerpudaeckue (yHKIIH, HX CBOICTBA H IpadUKH

OT160p KOpHEl TPUTOHOMETPHUIECKHX YPaBHEHHII ¢ IOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

OT160p KOpHEl TPUTOHOMETPUIECKHX YPaBHEHHII ¢ IOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

OT160p KOpHEl TPUTOHOMETPUIECKHX YPaBHEHHII ¢ IOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

OT160p KOpHEI TPUTOHOMETPUIECKHX YPaBHEHHII ¢ IOMOIIBIO
TPUTOHOMETPHIECKOIN OKPYKHOCTH

Pemenne TPUTOHOMETPHICCKHUX HEPABECHCTB
Pemrenne TPUTOHOMETPHICCKHUX HEPABECHCTB
Pemrenne TPUTOHOMETPHICCKHUX HEPABECHCTB

Pemenne TPUTOHOMETPHICCKHUX HEPABECHCTB

KonTponsaas padora Ne3: "['paduxu TpUroHOMeTpHIeCKHX (DYHKITHIL.

TpuroHomeTpuuecKkue HepaBeHCTBA"

OCHOBHBIE METO/IBI pelIeHUS 0Ka3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IBI pEIIeHUS I0Ka3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IBI pEIIeHUS I0Ka3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/BI PEIIeHUS I0Ka3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOJIbI PEIIEHHS JOTrapuPMITIECKIX HEPAaBEHCTB
OCHOBHBIE METOJIbI PEIIEHHS JOTrapuPMITIECKIX HEPAaBEHCTB
OCHOBHBIE METO/IbI PENIEHHS JOTapU(PMITIECKIX HEPAaBEHCTB
OCHOBHBIE METOJIbI PEIIEHHS JOTapUPMITIECKIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIIeHUS HppaIOHATbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIIeHUS HppaIOHATbHBIX HEPABEHCTB

OCHOBHBIE METOJIbI peUICHUA HppalllOHAJIbHBIX HEPABCHCTB
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OCHOBHBIE METO/IbI PENIEHIS HPPAIIOHATIHHBIX HEPABEHCTB
I'padrraeckie MeTOIbI peleHNns UppaliOHAIbHBIX YPaBHEHUI
I'padriraeckiie MeTOIbI pelIeHNns HPpPaIOHAIBHBIX YpaBHEHUIT
I'padrraeckie MeTOIBI pelIeHNs MTOKa3aTeIbHBIX YPaBHEHUIT
I'padrrgeckiie MeTOIBI peleHns MoKa3aTeIbHbIX HEPaBEHCTB
I'padrraeckie MeTOIBI peleHns J0Tapu(PpMIIECKIX YpaBHEHUI
I'padrraeckiie MeTOIBI pelIeHNs JoTapu(PMUIECKIX HEpaBeHCTB
I'padrraeckiie MeTOIBI pelIeHNs JTOTapu(PMUIECKIX HEPaBEeHCTB

I'padrraeckiie MeTOIBI peleHNs OKa3aTeIbHBIX U JOrapu(pMIIECKUX
YpaBHEHUI

I'padrrgeckiie MeTOIBI pelIeHNs OKa3aTeIbHbIX H JOTrapupMIIECKIX
YpaBHEHUI

Fpaq)prquKIIe METO/bI PCIICHU S ITOKAa3aTCJIbHbIX 1 JIOl'apH(i)MH‘IeCKHX
HEPABCHCTB

Fpa<b1rqecm1e METO/IbI PCIICHU S ITOKAa3aTCJIbHbIX 1 JIOl"apI/I(bMH‘IeCKHX
HEPABCHCTB

KonTponsHas padora Ne4: "HppanmoHaibHble, TOKa3aTeIbHbIE 1
Jorapu(pMIIecKie HepaBeHCTBa"

KoMIuieKkcHbIe 9ucia. Am‘e6pamec1<a5{ H TPUHT'OHOMETPHYCCKAA (bOpMI:I 3aITHCH
KOMIIJICKCHOI'O YHCJIa

KoMIuiekcHbIe guciaa. Ar e6paprquKa;1 H TPUT'OHOMETPHYICCKAA (bOpMH 3aITHNCH
KOMIIJICKCHOI'O YHCJIa

Apudmerndeckue onepauy ¢ KOMIIEKCHBIMH YHCIaMH
Apudmerndeckue onepauy ¢ KOMIIEKCHBIMH YHCIaMH
H300paxeHne KOMIUIEKCHBIX YHCe Ha KOOPAMHATHOMH IUIOCKOCTH
H300paxeHne KOMILUIEKCHBIX YHCe Ha KOOPIMHATHOMH IUIOCKOCTH
®opmyna Myaspa. KopHi n-0il CTelIeHH U3 KOMIUIEKCHOTO YHClIa

®opmyna Myaspa. KopHi n-0il cTelIeHH U3 KOMIUIEKCHOTO YHClIa
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HpI/IMeHeHI/Ie KOMIUICKCHBIX YHCEII IS PEIICHHSA (1)II3H‘IGCKI/IX H TCOMETPHYCCKHUX

3a1a4

KonTponsHaas padora Ne5: "KoMIuiekcHbIe dmcia"

HatypaipHble U 1eble dncia

HatypaibHble U Lieble dncia

[IpumeHeHne IPU3HAKOB JIETHMOCTH IEJIBIX JHCeN

[IpumeHeHne IPU3HAKOB JIETHMMOCTH IIEJIBIX YHCEeN

[IpumeHeHune npu3HakoB AeauMocTH nenbix ynucen: HOJ{ u HOK
[IpumeHneHue nmpusHakoB AeauMocTH Henbix ynucenl: HOJ[ u HOK
[IpuMmeHeHne IPU3HAKOB J€THMMOCTH IEJIbIX YHCEeI: OCTaTKU II0 MOAYIIIO
[IpuMmeHeHne IPU3HAKOB JIETHMOCTH IEJIBIX YHCEeI: OCTaTKH 110 MOJIYIIIO

HpHMeHeHHe IIPHU3HAKOB JCJIMMOCTH HEIBIX YHCEII: aJITOPUTM EBxkma s
PEUICHHA 3aJia4 B IEJIBIX YHCIIaX

KonTponbHas padora Ne6: "Teopus mensix gucen”

Cucrtema 1 COBOKYIIHOCTh YpaBHEHHUI. PaBHOCIIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEZICTBUS

Cucrtema 1 COBOKYIIHOCTh YpaBHEHHUI. PaBHOCIIIBHBIE CHCTEMBI U CHCTEMBI-
CIIEZICTBHUS

OCHOBHBIE METO/BI PEIIEHUS CHCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHHUI

OCHOBHBIE METO/IBI PEIIEHUS CHCTEM U COBOKYITHOCTEH HppaIllOHATBHBIX
YpaBHEHU

OCHOBHBIE METO/IBI PEeNIEHUS CHCTEM U COBOKYITHOCTEI IMOKa3aTeIbHbBIX
YpaBHEHUI

OCHOBHBIE METOIBI PENIEHUS CHCTEM U COBOKYITHOCTEH MMOKa3aTeIbHbBIX
YpaBHEHUI

OCHOBHBI€ METOJIbI PEIIEHHS CHCTEM H COBOKYITHOCTEI JI0rapH(MHUIECKUX
YpaBHEHUI

OCHOBHBIE METOJIbI PEIIEHHS CUCTEM H COBOKYITHOCTEI JI0rapH(pMUIeCKIX
YpaBHEHUI
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[TpuMeHeHHe CHCTEM K pelIeHHI0 MaTeMaTHYEeCKUX 3a1ad U 3aad U3 Pa3IIHbIX
obacTell HayKH U peaJbHOM KU3HU, HHTEePIPEeTaIlus MOTyIeHHBIX pe3yIbTaToB

[TpuMeHeHHe CHCTeM K pelIeHII0 MaTeMaTHIeCKUX 3aad U 3a]1a4 U3 Pa3IMIHbIX
obacTell HayKH U peaJbHOM KU3HU, HHTEPIPEeTaIlUs MOTyIeHHBIX pe3yIbTaToB

[TpuMeHeHHe HEpaBeHCTB K PENISHUI0 MaTeMaTHUECKUX 3a1ad U 3a/1a4 U3
Pa3IMYIHBIX 00J1acTell HayKH U peaJbHOMN KU3HH, HHTEePIIPeTaIus OTyIeHHbBIX
pe3yJIbTaToB

KonTponpHas padora Ne7: "CucTeMbl pallHOHATBHBIX, HPPAITHOHATBHBIX
MTOKa3aTeIbHBIX U JIOTapu()MHIECKUX YpaBHEHHI"

PaipioHanpHBIe YpaBHEHHUS C TapaMeTpaMiu

PamioHanpHbIe HEpaBEHCTBA C ITapaMeTpaMiI
PaipioHanpHBIe CHCTEMBI C TapaMeTpaMu

HppanuoHaibHbIE YpaBHEHHS, HEPABEHCTBA ¢ ITapaMeTpaMu
HppanuoHaJbHbIE CHCTEMBI ¢ TapaMeTpaMHu
ITokasarenbHbBIE YpaBHEHNS, HEPAaBEHCTBA C ITapaMeTpaMu
[TokasaTenbHBIE CHCTEMBI € ITapaMeTpaMu
Jlorapudmuueckue ypaBHEHHS, HEPaBEHCTBA ¢ ITapaMeTpaMu
Jlorapudmuueckue CHCTEMBI ¢ TapaMeTpaMH
TpuronomeTpuueckue ypaBHeHHUS ¢ TapaMeTpaMH
TpuronoMeTrpuueckue HepaBeHCTBA C ITapaMeTpaMu
TpuronoMeTpuueckue CUCTEMBI ¢ TapaMeTpaMiu

ITocTpoeHue U Hccae0BaHNE MaTeMaTHIECKUX MOJeNIel peaTbHBIX CHTYAIHIl ¢
MIOMOIIBIO YPaBHEHHUII ¢ apaMeTpaMH

HOCTpOGHHe U HCCIIeIOBaHHEe MaTeMaTHIECKUX MoJIelIeit PEAIbHBIX cm‘yaum“l C
IIOMOIIBIO CHCTEM ypaBHeHHfI C ITapaMeTpaMu

HOCTpOGHHe U HCCIIeIOBaHHEe MaTeMaTHIECKUX MoJIelIeit PEAIbHBIX cm‘yaum“l C
IIOMOIIBIO CHCTEM ypaBHeHHfI C ITapaMeTpaMu

KontponsHas padora Ne§8: "3agaun ¢ mapameTpaMu”

IToBTOpeHHE, 0000MEHNE, CHCTEMATH3AITUA 3HAHUIL: "YpaBHeHUS "

[N VRO Y VR i (W Y U R S S U g G R S R w—



122

123

124
125
126
127
128

129

130

131

132

133

134
135
136

HOBTOpeHI/Ie, 0606HIGHHG, CHCTeMaTH3aLlIs 3HAHHUII:

HOBTOpeHI/Ie, 0606HI€HI/I€, CHCTeMaTH3aIlIsI 3HAHHUIL:

ypaBHEHHI"

HOBTOpeHI/Ie, 0606HIGHHG, CHCTeMaTH3aLlIs 3HaHHUII:
HOBTOpeHI/Ie, 0606HIGHHG, CHCTeMaTH3aI[is 3HAHHII:

HOBTOpeHI/Ie, 0606HIGHI'16, CHCTeMaTH3aLIIs 3HAHHII:

HToroBas KOHTpoJbHas paboTa

HToroBas KOHTpoJIbHas paboTra

HOBTOpeHHe, 060611ICHI/IG, CHCTeMaTH3aIIIs 3HAHHUIL:

IpuUMeHeHue"

HOBTOpeHI/Ie, 0606HIGHI'16, CHCTeMaTH3aLlIs 3HaHHUIL:

IpUMeHeHue"

HOBTOpeHI/Ie, O606IIIGHI/I€, CHCTeMaTH3allisI 3HaHHUII:

IpUMeHeHue"

HOBTOpeHI/Ie, O606IIIGHI/I€, CHCTeMaTH3allisI 3HAHUII:

IpUMeHeHHe"

HOBTOpeHHe, O60611ICHHG, CHCTeMaTHU3allis 3HAHHUII:

NpuMeHeHue"

HOBTOpeHHe, O60611ICHH€, CHCTeMaTH3allisI 3HAaHHUII:
HOBTOpeHI/Ie, O606IIICHI/I€, CHCTeMaTH3aIlisI 3HaHHUII:

HOBTOpeHI/Ie, O606IIIGHI/I€, CHCTeMaTH3aIlis 3HaHHI.

OBLIEE KOJIMYECTBO YACOB IIO ITPOI PAMME

"VpaBHeHua"

"VpaBHeHus. CHCTEMBI

"HepaBeHcTBa"
"HepaBeHctBa"

"HepaBeHcTBa"

"IIpousBojiHas u e€

"[IpousBoHas u e€

"[IpousBoHas u e€

"HHTerpan u ero

"HHTerpan u ero

"(DYHKIIIH/I"
"(DYHKIIHH"

[ S Y i U gy W g Y
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OBA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI JIUIAA YYEHHKA

MatemaTtnka: aireOpa M HadajJa MaTeMaTHYeCKOTO aHaiau3a, TreoMeTpus. Airedpa H Hadaia
MaTemaTHueckoro ananmsa, 10 kmacc/ Komsrur HO.M., TkageBa M.B., ®emopoBa H.E. u npyrue,
AxnnonepHoe obmecTBo «/131arenscTBo «IIpocBenieHue.

MatemaTtnka: aireOpa M Hadajga MaTeMaTHIeCKOTO aHaiau3a, TreoMeTpus. Airebpa M Hadaia
MaTemMaTHueckoro ananmsa, 11 kmacc/ Komsrmr HO.M., TkageBa M.B., ®emopoBa H.E. u npyrue,
AxunonepHoe obmiecTBo «/131arenscTBO «IIpocBenieHne.

MartemaTnka. Anredpa U Hadajda MareMaTH4ecKkoro aHaimsa, 10 xmacc/ Mep3mak A.I'., HomupoBckuit
J.A., ITonskoB B.M.; mox pexakiueii Ilogoasckoro B.E., O0miecTBo ¢ orpaHUYeHHON 0TBETCTBEHHOCTHIO
M3narensckuii eHTp « BEHTAHA-I'PA®»; AkimonepHoe obmectBo «I3narenbcTBo «IIpocBenienne

MartemaTnka. Anredpa U Hadajga MareMaTHYecKoro aHammsa, 11 xmacc/ Mep3mak A.I'., HomupoBckuii
J.A., ITonskoB B.M.; mox pexakiueii Ilogoasckoro B.E., O0miecTBO ¢ 0OrpaHHYeHHON OTBETCTBEHHOCTHIO
M3natemsckuii nenTp «BEHTAHA-I'PA®»; AkunonepHoe obmiecTBo «I31aTenscTBo «IIpocBemnenne»

METOJNUYECKHE MATEPHAJIBI JIJISA YUUTEJIA

Mep3smak, A. I'. Marematuka: anredpa 1 Hadala MaTeMaTHIecKoro aHaimza. 10 kiacc:
yII1yOlneHHBIH ypoBeHb: yaeOHuk / A. I'. Mepsnsk, J[. A. Homuposckuii, B. M. ITonskos; mox pexn. B.
E. IToponsckoro. — M.: IIpocBemenue, 2023

Mep3mak, A. I'. Matematuka. AireOpa u Hadajla MaTeMaTHIecKoro aHamsa. 10 kiacc:
yIIIyOIeHHBIH ypoBeHb: yuel. mocobue / A. I'. Mep3nsk, /1. A. Homuposckuii, B. M. ITonsgkoB; mox
pexn. B. E. Ilogoneckoro. — M.: IIpocBemenue, 2021

Mep3miak, A. I'. MatemaTnka: airedpa u Hadajla MaTeMaTHUeCKOTO aHaJIN3a, TeoMeTpus. Anredpa
U Havaja MaTeMaTHdecKoro aHann3za. 10 Ki1acc: yriyOJIeHHbI ypoBeHb: MeTo 1. mocodue / A. T
Mep3mk, . A. Homuposckuii, B. M. IToinsxos. — M.: IIpocsemenue, 2021

Martematnka. Anredpa U Hadala MaTeMaTHdeckoro aHaimmsa. 11 kmacc: Meps3msk A.I'., HomupoBckuii
J.A., ITonskoB B.M.; mox pexakiueii Ilogoasckoro B.E., O0miecTBO ¢ 0OrpaHHYeHHOH OTBETCTBEHHOCTHIO
Wznatensckuil nentp «BEHTAHA-TPA®y; AxkunonepHoe odmecTBo «3natensctBo «IIpocBemenuey

Martematnka (yriyOieHHBII ypoBeHb). Peanusanus tpedoanmii ®I'OC cpeanero obmero odpazoBaHuS:
MeToamdeckoe mocooue g yaurens / [JI.O. Pociosa, E.E. Anekceea, E.B. Bynko]; mox pexakmueii JI1.O.
Pocnogoii. - M.: ®I'BHY "HHCTHTYT cTpaTeruu pa3BuTusa oopazoBanus", 2023

NN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHI
Poccuiickas »meKTpoHHAs MIKOoJIa. — [ IeKTpoHHSIi pecypc]. — URL: https://resh.edu.ru/




KOHTPOJIbHO-U3MEPUTEJ/IBHBIE MATEPHAJIBI 1 KPUTEPUU OITEHUBAHUA

10 KIacc

KonTpoabHasi padoTta: "PannoHaabHble YypaBHeHHsI M HepaBeHCTBA. CHCTeMbl JIHHeHHBIX
ypaBHeHH#"

1 BapuaHT

x—06 x—6

1. Peuure ypasuenue 7% + 3  Sx—1

2. Petumre cHcTeMy YpasHCHHIH © OMOLILIO ONPCACINTEIC

3. Peiunte HEpaBeHCTBO METOLOM HHTCPBAJIOB:

(x=2)(x+2)
x=3

x%=10x425
x2-4x-12

= 0.

1) <0 2)

4. YRaxuTe Bce KODHM ypaBHeHHs |x+5|=2
5. Pewmre ypasHenue npu nomotun cxemst [oprepa: 4x” -

6.TosapHsliil noes)1 Kax 1y MHHYTY npoeskacr Ha 900 me1

2 BapHaHT

x+89 -5
=T

Haiinre kopens ypasHerus X — 7
2. Petnts cHeTeMy YpaBHCHHI © NOMOILLIO ONPECIHTENI

3. PeliMic HepaseHCTBO MCTUAUM HH ICPBAJIUE.
(5=x)(x+3) x2-ax+4

<0 6) ¥——=0
x=-2

a
) x2ex=-20 —

4 Ykaxure Bce KOPHH ypasHemmsa |x+7|=1

5. Petnre ypasHeHue npu nomotny cxemst ['oprepa: x'+4

6. TosapHblil noe3/1 Kaxk /1yl MHHYTY npocsxkact Ha 750 m
cKOpblii, # Ha nyTh B 180 kM TpaTuT Bpemenn Ha 2 vaca 6o
Haiianre ckopocts ToBapHoro noesaa. Orser gaifre B km/s

cKOpblil, # Ha nyTh B 360 kM TpaTHT BpeMeHH Ha 6 yacos Oc
Haiimre ckopocts ToBapHoro noesia. Orser Aaiite B km/v,

KonTpoabHasi padota: "CreneHHas pynknus. E€ cBoiicTBa  rpadpuk"

Bapmuasnr 1.

1. Haiitu o61acTh onpeneneHNs QYHKIUH y = Va—xz
2. M306pa3uth 5cku3 rpaduka GyHKIHH y = X °
1) BBISICHHTB, Ha KaKHX IPOMEXKyTKaX (YHKIIHSI yOBIBaeT.
e _ -5
2) CpaBHHTH YHCIIA: (;) ul; (32)°u(3/2)
3. Penmts ypaBHEHUE:

DVl—-x=3; 2)Vvx+2=V3-x;

HNVI—x=x+1

NHV2x+5—-Vx+6=1

4. Haiitu QyHKIIIO, 06paTHYIO K QyHKIHH y = (X — 8)7 1, yKa3aTh eé 0611acTh OIPE/IeeHNs I
MHOKECTBO 3HAYEHHUIL.

5. PemmTs HepaBeHCTBO VX + 8 > X + 2.

Bapmuanr 2.

ik
1. Haiitu o6nacts onpenenerus GyHkuun y = (x2 —9)73
2. M306pa3uth 5cKu3 rpapuka GyHKIHH y = X ©
1) BeISICHUTB, Ha KaKUX IIPOMEKYTKaX (YHKIIHSI BO3pacTaeT.
1

2) CpaBHUTH 4HUCIIA: G)_6 U (ﬁ) - ;0 (42)%ul.



3. Penmts ypaBHEHUE:

DVx—2=4; 2)V5—-x=vVx—-2;

)vx+1=1-x

HV3x+1-Vx+8=1

4. Haiitn QyHKIIIO, 06paTHYIO K QyHKIN y = 2(X + 6) 1, yka3aTh eé 00/1acTh OIpeeNeHus i

MHO’KECTBO 3HaUEHHII.
5. PemmTh HepaBeHCTBO VX — 3 < X — 5.

KontpoabHas padorta: "CpoiicTBa H rpaQHK KOPHS n-oii cTeneHn. UppanuoHaabHbIe ypaBHeHHs "

Bapmuanr 1

‘ 14
1. Tocrpoitre rpadux Qysxuy y = (,(x - 2) §) .
2. Vupocrure BelpaskeHue:

3 5

3) (@ ™)' (@) ? 1 (@™
2
( S 1015
4) \ai®p%
3. Pemnre ypaguenue:
1) V2x +8 = x;

2) Jx-2Jx-4=2x-4.
4. Coxparure gpobs:
1
m —3m3
1Y~
m3 -3

-x
5. Pemure ypasuenue:
1) Vx -4 +2¥x -4 = 35;
2) VX 4+5~-JB8~-x=1;
) N-x+¥Y7+x=2.
6. Pemunre HepaseHcTso:

1)J8x+9 < x;

2) JT+x>5-x.

1
. Hoerpoitre rpadpux Qyrkuun y = ((x - B) 5)
. Yupoerure suipaxkesue:

Bapuanr 2

35
l)c 816

5 1
2) ¥ : ¢5;

3) (co.o)a ‘(CO.I) 7 :(C I.B) J;

;_(!
1) lbwocis)”

. Pemure YpaBHeHHe:

1) V2x + 48 = -x;

2) Jx-1Jx -8 =3x-8.

. Coxparure apobs:

2
x+7x8
—_

x5 +7

1)

& 2
al — pi
F E
ab — pb

2)

11
mZnt +3m
3)
i _ 13
m2 + 6m4nt + 9n

11
4nz

n

l.
2

. Pemure ypassenne:

1) Ve -2+ Yx -2 = 20;
2) V22 4+ T-y2-x=2;

3)¥3-x+¥Y25+x=4.

. Pemure HepapeHCTBO!

1) JTx+8 < x;

2) J3+x »3~-x.

KonrpoabHas patora: "Iloka3arenbHas GpyHknus. [loka3aTenbHble ypaBHeHHs "
Bapuasnr 1.

1. Pemmre ypaBHeHmHe:
2-3x
D) =2

i 1
2. Pemmrte HepaBEHCTBO: (Z) > 1;

Xx—y=4,

3. Pemmte cucteMy ypaBHEHHI: {5" 4y = 95

2) 4 +25-20=0




. Pemmre cucteMy ypaBHEHHUIL: {

Pemmite HEPAaBCHCTBO!

DWE) < 2) (%)xz_l >1

Pemmte ypaBHeHue: 751 + 3 - 7% = 2%+5 4 3. 2X

Bapmuanr 2.

. Pemmre YPaBHCHHE!

0172 = 10; 2)9*-7-3*-18=0

1\¥ 5
. PemmTe HepaBeHCTBO: (1 ;5-) < =

x+y=-2,
6x+5y =36

Penmite HepaBeHCTBO:
3 —X+6 1 K24
nER)T > 2 (1)) =1
PemmTe ypaBHenue: 3¥*3 4 3% = 5. 2%+4 — 17 . 2%

KonTtpoabsHas padora: "Jlorapupmudeckasi pyaknus. Jlorapupmudeckue ypaBHeHus"

Bapmuanr 1.

. BpMucianThb:

1)log116; 2) 51+logs3,
2

3)log; 135 — log3 20 + 2log; 6
B ozHOIT cucTeMe KOOpIHHAT CXeMAaTHIECKU TIOCTPOUTh Tpad UK QYHKIUH Y =

log%x uy= (i)x

3 4
CpaBHUTH dHCIIA loglz U loggg
2 2

Pemmuts ypaBHEHUE logs(2x—1) =2
Penmth HEpPaBEHCTBO logi(x—5)>1
3
Penmth ypaBHEeHUE log,(x—2) +log,x=3
Penmuth ypaBHEeHUE logg x + log s x = 14
Penmith HepaBEHCTBO log 23 x—2logzx <3
Bapmuanr 2.

Beruciaurs:

1 1 210g17'
1) logs 2)(3) 5

3)log, 56 + 2log, 12 — log, 63
B ozmHOIT cucTeMe KOOpIHHAT CXeMaTHIECKU TIOCTPOUTh Tpad UK QYHKIUH ¥ =
log,x u y = (4)¥

1 1
CpaBHuts yncia logg o1 =" logpo 1 =



4. Peumth ypaBHEHUE log,(2x+ 3) =3

5. PemmTh HEPABEHCTBO logs(x—3) <2

6. Penmts ypaBHEHHE logs(x—8) + logz; x =2
7. Penmts ypaBHEHHE log zx +logox =10

8. Pemnmts HepaBEeHCTBO log 22 x—3log,x<4

KonTpoabHas padoTta: "Tpuronomerpnieckne BbIpaskeHHsI H TPHTOHOMeTPHYeCKHe YpaBHeHHs "

Bapmuasnr 1.
1. Pemmth ypaBHEHHE:

1)V2cosx—1=0 2)3tg2x++v/3=0
2. HaiiTu penieHne ypaBHEHUS sing = —; Ha otpeske [0; 37]

3. PemmTs ypaBHeHHe: 1) 3 cosx — cos 2x =0

2)6sin 2x—sinx=1 3)4sinx+5cosx=4

. 1
4) sin *x + cos *x = cos 22x+z

Bapmuanr 2.
1. Pemmth ypaBHEHHE:

1)VZsinx—1=0 2) tg%—ﬁ: 0

-~ X
2. HaiiTu penieHne ypaBHEHUS CosZ =- HaoTpeske [0; 4m]

0

1
2
3. Pemmrts ypaBHeHue: 1) sin 2x —sinx =

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

B . 1
4) sin *x + cos *x = sin 22x—5

KonTtpoabHas padora: "IlocienoBaTe/IbHOCTH H Nporpeccun’

Bapuasr 1

1 .Haiitu TpuamaTh BTOPOIl WieH apu(MeTHIECKOI IIPOrpeccuu , eci a;=65, d=-2. SIBisercs 1 JiciIo
105 wieHoM gaHHOIT apudMeTHIecKoil mporpeccuu ?

2.Haiitu cyMMy BOCEMHa/IlIaTH IepBHIX WIEHOB apudMeTndeckoii mporpeccun : 10; 6; 2; ... .
3. Haiitu cymMMYy JIeCSTH ITepBBIX WICHOB apH(METHIECKOI IPOTPECCHH , eCITH a4=16 , a1o=88.
4. Haiitu cyMMy BceX JBY3HAUHBIX YHCENI KPaTHBIX 6 .

5.Haiitu BOCEMOI1 WIEH U CYMMY IIepBBIX BOCBMH UHCE] TeOMETPUIECKOIl MPOrpeccuH , eci Bi=-18, q=

6. HaiiTi cyMMy IEepBBIX IITH YWICHOB I'€OMETPUYECKOIl IIPOTPECCUH , €CIIH Bs=4 a B=16.

Bapuasr 1



1 .Haiitu TpuaIaTh BTOPOI WieH apu(pMeTHIecKOIl IPOrpeccHH , ecnu a1=65, d=-2. SIBisercs 1u ducio
105 wieHoM gaHHOI apudMeTHIecKOoil Mporpeccuu ?

2.Haiitu cyMMy BOCEMHa/IlIaTH IEepBHIX WIEHOB apudMeTndeckoil mporpeccun : 10; 6; 2; ... .
3. Haiitu cyMMy J1eCSTH MepBhIX WIEHOB apu(PMeTHIeCcKoil MPOTPeccuu , eciau a;=16 , a;,=88.
4. HaiiTu cyMMy BceX ABY3HAUHBIX YHCENI KPaTHBIX 6 .

5.Haiitn BOCbMOI1 WIEH U CYMMY IIepBBIX BOCBMH UHCEN T€OMETPUIECKOIT IPOTrpeccHH , ecii Bi=-18, q=
6. HaiiTn cyMMy IIepBBIX ISITH WIEHOB T€OMETPUIECKOIl POrPeCcCHH , €CIIH B4=4 a B¢=16.

KontpoabHas padora: "IIpousBoanas"
Bapmuanr 1.
1. Haiiti npou3BOAHYIO ()yHKIIHH:
1) 3x% — %3 2) (% + 7)6; 3) e*cosx; 4)

2. Haiitn 3HaueHHe npon3BoHOil GpyHKImH f (x) = 1 — 6/ B Touke xo= 8
3. 3amucaTh ypaBHEHHE KacaTelbHOIl K rpaduky GpyHkiun f (x) = sinx — 3x + 2 B Touke Xo = 0

2.\'
sinx

x+1
x2+3

4. HaiiT 3Ha9€HHA X, IIPH KOTOPBIX 3HAYEHIS IIPOU3BOAHOIN GyHKIMH f(x) =

IIOJIOKHTEIBbHBEI.
5. Haifru Touku rpaduka Gyskmm f (x) = x® — 3x%, B KOTOPBIX KacaTeldbHas K HEMY
napajuiesIbHa OCH aOCIIHCC.

6. Haiiti nmpou3BojHyto ¢yHkimm F(x) = logz(sinx)
Bapuasr 2.
1. Haiiti mpon3BOAHYIO ()YHKIIHH:
D23 —= 2)(4—3x)% 3)esinx; 4)

;;

3.\'
COSx

- - 1 1
2. Haiitu 3Ha4eHne Mpou3BOAHON QyHKIIM f(x) = 2 — 7B TOUKe X0 =
X

3. 3ammcaTh ypaBHEHIE KacaTelIbHOiI K Tpaduky pyHkmun f (x) = 4x — sinx + 1 B Touke Xo =0

1—x
x2+8

4. HaiiTi 3Ha9eHH X, IIPH KOTOPBIX 3HAYEHI IIPOU3BOAHON GyHKIMH f(x) =

OTpHIIAaTETbHBI.

5. Haiitu Touku rpaduka ¢pyskmma f (x) = x* + 3x?, B KOTOpBIX KacaTelbHas K HEMY
napajvieJbHa OcH abCITicC.

6. Haiiti npousBojnyto dyrkimu F(x) = cos(log, x)



11 KJIACC
KonTpoabHasi padora Nel: "HccaenoBanue QyHKIHI ¢ IOMOIIb IO MPON3BOIHOM"

Bapuanr 1.
1. Haitru cranuonapusie Touku Gy f(x) = x3 — 2x? + x + 3.
2. Hailtu S5KCTpeMyMBI () YHKITHI:
) f(x)=x®—2x2+x+3; 2 {x) =e*(2x=~3).
3. Haiftu mpoMeXyTKH Bo3pacTaHus 1 yosiBanus GyHkmmm f(x) = x3 — 2x2 + x + 3.
IToctpouTts rpaduk Gyrkuun f (x) = x3 — 2x? + x + 3 Ha oTpeske [—1; 2].

il

" 3
Haiitu HanGosbIee 1 HauMeHblIee 3HadeHne GyHkimn f(x) = x3 — 2x2 + x + 3 Ha oTpe3Ke [O; 5].

o

Cpenu mpsSMOYTOITBHHKOB, CyMMa JUIMH TPEX CTOPOH KOTOPBIX paBHA 20, HANUTH MPSMOYTOJbHHK
HanOOoJIbIIel TUIONIA/IN.
Bapuanr 2.
1. Haifrtu cranuonapusie Touku GyHkmmn f(x) = x3 — x? — x + 2.
2. Haiftu sKCTpeMyMsI () YHKITHH:
2) f(x) = a3 —x? e 2; 2)f(x) = (5=4x)e*.
3. Haiitu mpoMeXyTKH Bo3pacTaHus 1 yosiBanus GyHkmmm f(x) = x3 — x? —x + 2.
4. Tloctpouts rpadux ¢pysxmm f(x) = x3 — x2 — x + 2Ha otpeske [—1; 2].
5. Haiftu HauOolblllee N HauMeHbllee 3HaueHne (yHkmuH f(x) = x3 —x2 —x + 2 Ha oTpeske
[-5:3]

6. Haiiti poM6 ¢ HanOOJIBIIIE IUIONIA B0, €CTH H3BECTHO, YTO CyMMa JUTHH €ro JuaroHaieii pasua 10.

KonTpoabHasi padoraNe2: "IlepBoodpa3Hasi H HHTerpaa"

Bapuanr 1.
1. Jlokasats, uto QyHkmms F(x) = 3x + sinx — e?* gpigerca nepBoobpasHo ¢yukimm f(x) = 3 +
cosx — 2e%*Ha Bceil YHCIIOBOM IPSIMOIL.

2. Haiitu nepBoo6pasnyto F gyakmmn f (x) = 2+/x, rpaduk KoTopoil IpoXo T depe3 TOUIKy A (0 7)

'8

3. Berauciaute mwiomaas Gurypsl F, n3o0paxEeHHON Ha 7 R ST PUCYHKE.
2%
4. Hafitu 1wiomans (UIyphl, OTPaHHYEHHOI IMPAMOI 1+ g y=1-
2x u rpadpukoM QYHKIH ¥y = x? — 5x — 3. Lo >
gl L2

Bapuanr 2.
1. Jloka3ats, uto ¢yHKuus F(x) = e3* + cosx + xsBiusercsa nepBoodpasHo ¢pyukmuu f(x) = 3e3% —

sinx + 1Ha Bcell 9 CIOBOM IIPSMOII.

2. Haiitn mepBooGpasHyto F ¢yrkmun f(x) = —33/x, rpaduk KOTOpOIt
y ;
3 2 "
IIPOXOJIHT Yepe3 TOUKy A (O; Z) gL TR0
3. Boruuciaute miomans GUrypsl F, n300pak€HHOI Ha pUCYHKE. 3+
2t F
1-._
1 2 8 4 5 %

0 :
4. Haittu wiomaab GUIYphl, OTpaHHYEHHOH MpsAMOit y = 3 — 2x u
rpadguxkoM pyHKIHH Yy = x2 + 3x — 3.



KonTpoabHasi padota Ne3: "I'paduku TpHroHOMeTpHYeCKHX (PYHKIHIA. TpHroHOMeTpHUYecKHe
HepaBeHcTBa"

Bapuanr 1.
1°.Haiiure 061acTh Onpe/ieeHus 1 MHOKECTBO 3HAYeHMI (QYHKIUH Y = 2 COS X.
2. BBISCHUTS, ABISETCS T GYHKIUA Y = Sin x — tgx 9ETHOII, HEYETHOM WM He ABJISETCS HU YETHOIL,
HU HEYETHOII.

3°. M306pasute cxeMaTudecku rpaduk GyHKIHH y = sinx + 1 Ha oTpe3ke [—5;271].

4. Haitnure HanOoJblIee 1 HAaMEHbIIIee 3HaUeHNA QyHKIun y = 3 sinx cosx + 1.

5. IToctpouts rpadux ¢yakmmm y = 0,5 cos x — 2. IIpn Kakux 3HaUeHHIX X (YHKIHS BO3pacTaer?
V6piBaeT?

6". Pemuts HepaBeHCTBO V1 + cosx > x2 — 4.

Bapuanr 2.
1°. Haiiute 06:1acTh OmpeieIeH s N MHOKeCTBO 3HaueHmit Gynkum y = 0,5 cos x.
20, BBISACHHTD, SBISETCS I GYHKIUSA Y = COS X —X 2 9ETHOIL, HeUETHOIT WIN HE ABISETCS HU YETHOM, HU
HEYETHOII.

3% M306pasute cxemaTHueckn rpad K GyHKIMH Y = oS X — 1 Ha OTpe3Ke [— %; 271].

. 1 1.
4. Haiigute HanOoJplee 1 HaNMeHblIIee 3HaUeHUS (PYHKIIUH Y = = cos?x — = sin?x + 1.

5. Tloctpouts rpadux ¢yHknum y = 2sinx + 1. Ilpu kakuxX 3HaueHHAX X (GYHKIMS Bo3pacTaer?
V6piBaeT?

6. PenmTh HepaBeHCTBO V1 — cosx < 9 — x2.

KonTpoabHas padora Ned: "HppannoHaibHble, OKa3aTe/IbHbIe H JJorapupMuieckne
HepaBeHcTBa"



BapuanT 1
1. Pemmte ypaBHeHHe: 2 - 2% =120.

2. Pemmre HepaBeHCTBO: log (4x+1)> -1

i . _ 5 3z
3. Haiigure sinx, eciiu cosx—-—E, ﬂ-<x-<7.

4. Hatinure neppooOpasHyto dyHKHH f(X)=3x-5, rpaduk
KOTOPOH NMPOXOAHT Yepe3s ToUKY (4:10).

5. Haiigute mpoMeXKYTKH BO3pacTaHui GyHKIHH f(x)=x" +3x" —9x.

6. Pemnre ypaBHEHHe: COS “x+ 6sinx —6=0.

7. PemmTe ypaBHeHHe: (2x—3W3x* —5x—2 =0

8. PemnTe HEpaBEHCTBO:! AR L

9. Pemmre cHCTEMY YpaBHEHHH: * =85mfv+l.
x+1=2smy

10. PenuTe HepaBeHCTBO: (x+ ﬁ}(]og(c_x.,(xl ~8x+16)f >5(log ,_, (x* —8x+16)f

Bapuanr 2
1. Pemmre ypaBHeHHe: 3°° +3* =810.

2. PemmTe HepaBeHCTBO: log ((3x+1)< 2.
" . _ 8 T
3. Haiigure sinX, €CIIH COSX = TR <0.

4. Hatinure neppoodpasHyro ¢yHkiHH f(X)=5x+7, rpadHk KoTOpOi
IIPOXO/IHT Yepes3 TOUKy (-2: 4).
5. Haiiaure IpOMEXYTKH yOBIBaHHA QYHKIHH y =—x +9x” + 2lx.

6. Pelnre ypaBHeHHe: 2sin’ x+7cosx+2=0.

7. Pemmre ypaBHeHHE: (7x +2W4x-3x"-1=0

8. PemIHTe HepaBeHCTBO: 37VF ~2%2 <3 -x5

... |y* =4cosx+1
9. Pemmure CHCTEMY YpaBHEHHI: <~

vy+1=2cosx

10 PemmTe HepaBEHCTBO: (x + E)(log ool —6x+9)* > 4flog (x> —6x+9)f .
< V08 5-x



KonTtpoabHas padora NeS: "KommiekcHble yncaa'

Bapuant 1

1. Ha KoopauHATHOH ILJIOCKOCTH OoTMeTwau Havayao xoopauumar O (0; 0)
u ToukKy A (2; 5). 3amaiiTe B anredbpamnuyeckoii (popmMe KOMILJIEKCHOE YNC-
J10, paBHOe BeKTOpY OA. Haiinure MOAYJIb 3TOr0 KOMILJIEKCHOTO YHCJIA.

2+1i)i—3

2. Berumciaure: L
i+1

Z 7 27 . o 2T

3. Haiigure 3HaYeHUe BBIPAKEeHUA 2', ecad 2z = —| cos =t + isin== .

4. Pemure ypasHenue 222 + 5z + 4 = 0 Ha MHOKeCTBe KOMILICKCHBIX YHCeJl.

9. M3o0pa3uTe Ha KOMIIJIEKCHOM IIJIOCKOCTH BCE€ YMCJA 2, YAOBJIETBOPSIO-
mue yeaosuio |1+ z — 2i] > 1.

6. 1300pa3uTe Ha KOMIIJIEKCHO! IIJIOCKOCTH BCE UHCJA, ABJIAIOIINECA KOpP-

HSAMU TPEeThel cTeneHu ua yucuaa 2 = —1 — J3i.

BapuaHT 2

1. Ha KoopAMHATHOH IJIOCKOCTH OTMeTHJIH Hadasgo koopauHart O (0; 0)
u Touky B (-3; 1). 3agaiite B anrebpandeckoil (popMe KOMILJIEKCHOE YHC-

J10, paBHOe BeKTopy OB. Haligure MOAYJIbL 3TOT0 KOMILJIEKCHOTO YHCJIA.

-8 + 4i
R =1)~1

. Haiigure 3HaueHne BhIpaskeHus 2°, ecau 2z = 2(cos(—3?n) - isin(—%)).

2. Beruuncaure:

3

4. Pemure ypaBHenue 322 — 3z + 2 = () Ha MHOKeCTBe KOMILTEKCHBIX YHCEJI.

5. U3o0pasuTe HAa KOMILJIEKCHOH ILJIOCKOCTH BCe€ YHCJA 2, YAOBJIETBOPSIO-
mue yesaoBuio |z — 2| = |z +il.

6. N3o6pasuTe HA KOMILUIEKCHOM IJIOCKOCTH BCE YHCJIA, ABJIAIIIHECH KOp-

HSIMH TPeThel CTeleHHn U3 ymueJia 2 = —1 + J3i.

KonrpoabHas padora Ne6: "Teopust mebix uncen"

KoHTponbHana pabota c 3agaHuamm no matematuke (Teopusa uucen) ana 10-11-ro knacca ot OLL Cupuyc 8 2016

roay (yagubov.ru)

KonTpoabHas padora Ne7: "CHcTeMbl pAIIHOHAJIBHBIX, HPPANHOHAIBHBIX MOKA3aTeIbHBIX H
Jorapu(pMuyecKuX ypaBHeHHi"



KonrpoabHasi pa6ota Ne8: "3agaunm ¢ napamerpamu"

gt

10.

paah b

1 BapuaHT

2 -
I. Haiiti 3navenns a, ecnu kopuu ypasuenns X —20X+a+2=0 pagup.

2 L
2. Ilpu KakMX 3HAQYEHMSAX MapaMeTpa @, CyMMa KOpHeil KBaJpaTHOrO ypaBHEHUS 4x —4(a-1)x+1=0

oTpuuarenabua?

2 -
3. Haiigute Bce 3HAaYeHHs napameTpa a, NPH KOTOPLIX, KOPHM ypasHenus X -2(a-1)x+2a+1=0

HUMCIOT Pa3sHLIC 3HAKH H KaK/1blii 1o MOAYJIIO MCHLLIC 42

4. Haiitn NOJOKHUTENbHBI  KOO(pOUUHEHT @, NpH  KOTOPOM CyMMa KBAJparoB KOpHell ypaBHEHHS

x*+ax+a=0 pasHa 63.

2
5. Tlpu kakux 3uauennsx a, nepasencreo 0X +4x>1-30@  punonusercs npu Bcex 3naueHmsx x?

2 -
IpH KaKHX 3HAYEHHSAX NAPaMETPa ¢, ypaBHeHHe |X - 2X—3|—C MMeET TPH petenns?
Haiitu Bce aelicTBHTENbHBIC 3HAYCHMS €, /IS KOTOPLIX BCE 4YMCAA M3 00JACTH 3HaYeHuii QyHKUHH
2
X +ex—1
flx)=2E—
2x"=3x+2  ppunaunexar unrepsany (-1, 2).

8. [lpu Kakux 3HaueHusx napametpa p ypashemne VX _3+p‘x HMeeT e/IMHCTBEHHOE pelenne?

X X
5cos=——cos—=b

9. Haiinure Bce Takue 3HaueHus b, IPH KOTOPLIX ypaBHEHHE 3 6 He HMeeT KOpHeil.

X X 2x+1__
10. Ilpyn kakuX 3Ha4eHHAX MapaMeTpa @, ypaBHEHHE 4'—12a+7)14'42a-77 =0  yyeer POBHO OJIMH
KOpeHb?

2 BapHaHT

2 1
Haiiante HauMeHbllee 3HA4YCHHE @, NMPH KOTOPOM ypaBHEHHE (a+13)x"-2(a+1)x+a-3=0 yyeer omun
KOpeHb.

- =
Ilpn kakux 3HauYeHMsX mnapaMerpa p o0a KOpPHS ypaBHECHHS p+35/X +2p—3/x+p=0
N0I0KUTENIbHbI?
2 =
Ilpy KakMX 3HA4YEHHUAX p KOPHH YpaBHEHHS px+2|p+1ix+p+3=0 Y/IOBJIETBOPAIOT YCIOBHIO
|x,—x,|<2?
1 72

2 -
Haiitn koddpduimentsl ypasuenus X +px+q= 0 NpH YCIOBHH, YTO Pa3sHOCTL KOpHell ypaBHEeHHS
paBHa 5, a pa3HOCTb HX KyOOB paBHa 35.

2
HaiiTi BCe 3HaueHMs napamMeTpa m, MpH KOTOPLIX Hepasenctso MX +4x+3m+1>0  gunomnsercs s
BCEX JCHCTBHTE/ILHBIX 3HAYCHMIT X.

2
- [x"+4x-5|=c "

PH KaKuX 3HaQ4YCHHUAX napaMeTpa C, YpaBHCHHE HMCET TPH PCLICHUA !
Haiitu Bce jaeiicTBHTE/bHBIE 3HAYeHHs b, U KOTOPLIX BCe 4MCaa M3 oGnacTH 3uadeHuii QyHKuuu

flyl=20 tbr=1

Y =2y+2  ppunaunexar untepsany (-2, 3).

Ipn KakuX 3HAYECHUSX APAMETPa a, ypaBHEHHE VX+a=X-30  yyeer POBHO /1Ba peleHus”?
HaiimTe Bee Takue 3nauenns b, npu kotopsix ypasnenne  4SN3X—3c0s6x=b  ye yyeer kopeii.
IlpH KakMX 3HAYCHHAX NAPAMETPA a, yPaBHEHHE 25"%°—(50+2)-10"+a-4"**%*=0 HMEeT POBHO /1Ba
pa3aMYHbIX KOpHS?

HToroBasi KOHTPOJIbHAsI PadoTa

KM B ¢opmare EID.

Kputepun onleHHBaHHSI KOHTPO.IbHOM, CAMOCTOSITEJIbHOI H TeKyIlell MHChbMeHHO# PadoThbl

Buicokuit ypoeens (Ommemxka «5») cmasumcs, eciu:
* paboTa BBINOIHEHA BEPHO H MOTHOCTHIO;



* B JIOTHYECKUX PacCykJIeHISIX U 000CHOBaHUH PEIIeHNs HEeT MpoOeoB U OMIMOO0K;

* pellIeHne He COJIePKUT HEBEPHBIX MaTeMAaTHUECKUX YTBEPKICHUI (BO3MOKHA 0/JHA HETOUHOCTD, OINCKA,
He SIBJISIONIAsICS CIIeCTBHEM HE3HAHHS WIH HEMOHNMAaHUs y91e0HOr 0 MaTepHaa).

Ilogviuiennutit ypoeens (Ommemxa «4»)cmasumces, eciu:

* paboTa BBHINOJHEHA IOJHOCTHIO, HO OOOCHOBaHHS IIAarOB pEIICHUS HEIO0CTATOYHBI (€caH yMEHHe
000CHOBBIBATh PACCYXKIEHHS He SBIISUIOCH CIIEIIHATIBHBIM 00BEKTOM IIPOBEPKH );

* JIONyIIl€Ha OIHA OIMOKA I JABa-TPH HeJlodeTa B BBIKJIaJKaX, PHCYHKAX, UepTekax Wi rpadukax (ecim
3TH BUJBI paOOTHI He SBISUINCH CIIEIIHAIBbHBIM 00BEKTOM IIPOBEPKH);

* BBIIIOJIHEHO 0€3 HeJI0UeTOB He MeHee ¥4 3aJaHHIL

Ba3zoeutit yposens (Ommemxa «3») cmasumces, eciu:

* IONYIIEeHbI OosIee 0IHOM ONTHOKH IIN Oolee TpeX HeJI0UeTOB B BHIKIAJIKAX, YepTeskaX WIH rpadukax, HO
yJaluiics BiajieeT 00s3aTeIbHBIMH YMEHUSIMH II0 IPOBEpSEMOil TeMe; 0e3 HeJOUeTOB BBIIOIHEHO He
MeHee MIOJIOBUHBI PabOTHI.

* BBIIIOJHILT MPABIUILHO 33aJJaHHs 0a30BOTO YPOBHS

Huskuii ypoeens (Ommemxa «2») cmaeumcs, eciu:

* JIOIIYIIIEHBI CYIIEeCTBEHHBIE ONTHOKH, IOKA3aBIINe, YTO YUAIIHIics He BiIajieeT 00sS3aTeIbHBIMI YMEHUSIMHI
I10 JAaHHOI TeMe B IIOJTHOI Mepe;

* IPaBIUIFHO BBIIIOJIHEHO MEHee IOJTOBUHBI PaOOTHI.



