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yue6HOif TporpamMmbl st 00m1e0Gpa3oBaTeNbHbIX  YIPEKIeHHH: Anrebpa u
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YPOBEHB).

VueGuuk, aBTop : Anrebpa u Hawana ananusa (2 wactu) 10 knace, 11 xnmacc:
yuyebHMK Ui ydaiuxcs o0meobpasoBaTesibHbIX yupexaeHui(npohuIbHBIH
YPOBEHB).
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INOACHUTEJ/IbHASA 3AIIMCKA

YuebHbIN Kypc «Anrebpa ¥ Haya/la MaTeMaTHYeCKOTO aHa/lK3a» SIB/ISIETCS
OJHUM W3 Haubojiee 3HAUMMBIX B MpOrpaMMe cpeaHero obIero oOpa3oBaHus,
TIOCKOJIbKY, C OJJHOW CTOPOHBI, OH 0bOecrieunBaeT MHCTPYMEHTa/IbHYI0 0a3y st
M3yueHUs] BCeX eCTeCTBEHHO-HayUHbIX KYpCOB, a C /pyrod CTOPOHBI,
dopMuUpyeT foruueckoe U abCTpakTHOe MBIIIeHHe 00yuaroluXxcst Ha YPOBHE,
HeoOXOAUMOM [IJIi  OCBOeHHMsS HWH(MOPMAaTHKW, OOIIeCTBO3HAHUS, HCTOPUH,
C/IOBECHOCTH M JPYTUX AUCHUIIMH. B pamkax [gaHHOro yuebGHOro Kypca
oOyuaroIryecsi OBJIaJ|eBalOT YHHBEpPCATbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KoTopasi (GOpMy/IMpyeT CBOU IOCTH)KEHUsS] B MaTeMaTHueCcKon (popme.

YuebHbIM Kypc anre6pbl ¥ Hauaa MaTeMaTUYeCKOTO aHaiu3a 3aKjiaJbiBaeT
OCHOBY [I/Isi YCITIEIIIHOTO OBJiaZieHusi 3aKOHaMu (U3MKH, XUMUH, OHO0JIOTHH,
TIOHVMaHWsI OCHOBHBIX TeH/EHIMM pa3BUTHsA SKOHOMHUKH U 0OIlleCTBEHHOU
JKU3HU, TIO3BOJISIET OPHEHTUPOBAThCSI B  COBPEMEHHBIX LMQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCII0/Ib30BaTh WX /IS Ja/IbHeMNIIero
oOpa3oBaHMss ¥ B TIOBCeJHEBHOM JXM3HH. B TO >ke BpeMs OBJafieHUe
abCTpakKTHBIMA ¥ JIOTUUECKA CTPOTUMH  KOHCTPYKLUUAMU — anrebpel  H
MaTeMaTH4YeCcKOro aHajau3a pa3BUBaeT yMeHHe HaXOJUTh 3aKOHOMEpPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, J0Ka3bIBaTh YTBEP)KAEHUS C TTOMOIIBI0 WHAYKIH
W paccyXaaTb JAeJyKTHBHO, WCIIO/b30BaTh 0000IIeHrHe W KOHKPEeTHU3aIlHio,
abcTparupoBaHWe U aHajJoryio, GOpPMHpPYyeT KpeaTWBHOE U KpPUTHUYECKOe
MBIIIIEHHE.

B xoge usyuenusi yuebHOro Kypca «Asrebpa ¥ Hadaja MaTeMaTH4eckoro
aHa/iM3a» 00yuJaroIIrecs T0/IyuaroT HOBBIN OMBIT pellieHus MPUK/IaJHbIX 3a7ay,
CaMOCTOSITEJTLHOTO ~ TOCTPOEHWsS] ~ MaTeMaTHyeCcKuX  Mojiesiell  peasbHbIX
CUTYyal[Mi, UHTePIPEeTauM TO/IyUeHHbIX pellleHuM, 3HaKOMATCSA C TMpUMepaMu
MaTeMaTUUeCKUX 3aKOHOMEDHOCTeW B TIpUpO/ie, HayKe UM WCKYCCTBe, C
BBI/IAIOI[MUCS MaTeMaTUUeCKUMHU OTKPBITUSIMUA U X aBTOPaMHU.

YueOHBIN Kypc 00/1a/laeT 3HAUUTETbHBIM BOCITUTATEIbHBIM ITOTEHIA/IOM,
KOTODbIM peanu3yeTcsi Kak uepe3 yueOHbIM MaTepuas, CrIoCOOCTBYOLMI
(hopMHPOBaHMIO HAyUHOTO MHPOBO33PEHHs, TaK U Uepe3 crielupuKy yueOHOM
JesiTeTbHOCTH, Tpebytollleld TIPOJIO/DKUTETbHOM KOHIIeHTpallud BHUMaHMS,
CaMOCTOSITeJTbHOCTH, aKKYpaTHOCTM ¥ OTBETCTBEHHOCTH 3a IIO/IyYeHHbBIN
pe3yJibTarT.

B ocHoBe MeToauku oOyueHusi aireOpe W HayajaM MaTeMaTH4yeCcKOro
aHa/IM3a JIeKUT AesITe/TbHOCTHBIN MPUHLUI 00yUueHwUs.

B cTpykType yuebGHOro Kypca «Asrebpa ¥ Hauala MaTeMaTHUeCKOTO
aHa/lM3a» BBIJE/IEHbl Ce/IyIOIe CO/lep>KaTelbHO- MeTOANUecKue JIMHUU:
«Yuciia v BbIUKCIeHUs», « DYHKIUU ¥ TpapuKm»,

«YpaBHeHUs U HepaBeHCTBa», «Hauyasa mMaTeMaTU4YeCKOro aHaiu3a»,

«MHO>KeCTBa ¥ JIOTHKa». Bce 0CHOBHBIE CO/lepyKaTelbHO-MeTOAuUecKre TMHUN
M3y4al0TCs Ha TPOTSHKEHWM ABYX JieT 00ydeHUst Ha ypOBHE Cpe/iHero oOImero
oOpa3oBaHMs], eCTeCTBEHHO MOTOJIHSSA APYTr Apyra W TOCTeNeHHO HaChIasch
HOBBIMM TeMaMM W pa3fienamMu. [laHHBIA yueOHBIH KypC SIBISIETCS



WHTEIDATUBHLBIM, II0OCKOJIBKY O6’be,£[I/IHHET B cebe CcoJiep>KaHre HeCKOJIbKHX
MaTeMdTHhUeCKH1X AU CLIUIIINH, TaKHX KdK El]Il"E6pa, TPUTOHOMETPUA,
MaTeMaTHueCKUN dHa/IM3, TeOpHUAd MHOXKeCTB,

MaTemMaThuecKass JIoTMKa W Jpyrue. [lo Mepe TOro Kak oOyudaroriuecs
OBJ/IaZieBafOT Bc€ Oosiee IIUPOKMM MaTeMaTHYeCKHWM armaparoM, y HHUX
rocsiefioBateqlbHO  (DOPMUPYETCS W COBEPIIIEHCTBYETCS yYMeHHEe CTPOMTh
MaTeMaTUUeCKyl0 MOZieJib  peajlbHOM  CUTyal[dd, TIPUMEHATb 3HaHMS,
T0JTyuyeHHbIe MPU H3yYeHUH yueOHOro Kypca, Ui pellleHus CaMOCTOSITeTbHO
chopMy/IMpOBaHHOM MaTeMaTUUeCKOM 3ajjlauM, a 3aTeM WUHTepPIIpeTUpOBaTh CBOMU
OTBeT.

Copep>kaTebHO-MeTofuuecKast TMHUSA «YucIa v BEIYMCIEHHUS» 3aBepIiaeT
cdopMrpOBaHre HAaBBIKOB MWCIIO/b30BaHUS JAeUCTBUTENBHBIX UYKCes, KOTOpoe
ObII0 HAUaTO Ha YPOBHe OCHOBHOTO 0011jero obpa3oBanusi. Ha ypoBHe cpefiHero
ob1iero obpa3oBaHusi ocoboe BHHMaHUe yenseTcss (HOPMUPOBAHUIO HABBIKOB
pallMOHa/IbHBIX BBIUMCIEHUN, BKIIOYAIOIIUX B ce0s MCI0/Ib30BaHNe Pa3/TMUHbIX
dopM 3amMcu uUKcia, YMeHUe JeyaTh MPUKUJKY, BBITIOTHATh TPUOMKEHHBIE
BBIUMC/IEHUs], OLIeHHMBATh UMC/IOBLIE BBIpA)KEHHS, paboTaTh C MaTeMaTHYeCKUMHU
KOHCTAaHTaMU. 3HAKOMble O0OydYarol[iMCsi MHOXKeCTBA HAaTypasbHBIX, IIeJIbIX,
pallMOHA/bHBIX U JIeHCTBUTE/IbHBIX UHCET [JIOTIONHSIOTCS  MHOYKEeCTBOM
KOMIUIEKCHBIX uHcel. B KaXI0OM M3 3THX MHOXECTB PAacCMaTpPUBAIOTCS
CBOWCTBeHHble eMy crieljudryeckre 3aj@uv W oOrepalyu: [ejieHue Haileso,
OrepupoBaHMe OCTaTKaM{d Ha MHOJKeCTBe IIeJIbIX uuces, 0coOble CBOMCTBA
pallMOHa/IbHLIX W HWpPPAaLMOHA/IbHBIX uWces, apumMeThyeckye orepalyd, a
TaK)Ke M3BJ/iedeHWe KOPHS HaTypa/JbHOW CTeleHHW Ha MHOKeCTBe KOMIUIEKCHBIX
uynces. bnarozsapsi mocsenoBaTelbHOMY pacCIIMPeHUI0 Kpyra HCTIOJIb3yeMbIX
yrcel W 3HAKOMCTBY C BO3MOXXHOCTSIMH WX TIPUMEHeHUs [Ji pellieHUs
Pa3UUHBIX 3a/lau (OPMHUPYETCs TpefcTaB/ieHHe O eJUHCTBE MAaTeMaTHUKU Kak
HayKu ¥ €€ poau B TIOCTPOEHWM MO/lefied peanbHOr0 Mupa, IIUPOKO
WCTIOJTh3YIOTCST 00001T[eHre ¥ KOHKpeTH3al[usl.

JIvHusi «YpaBHEHHsI U HEPABEHCTBA» peai3yeTcs Ha MPOTSHKEHUH BCEro
oOyueHHs] Ha YPOBHe cpeAHero o0Iero obpa3oBaHUsl, MOCKOJILKY B KaXKIOM
pa3zesnie IIporpamMmbl TIpelyCMOTPEHO PpellleHHe COOTBETCTBYIOIIMX 3ajau. B
pe3ysibTaTe 0Oyyaroliyvecs OBJ/aJ|eBalOT pPA3IMYHbIMA MeETOJaMHU  pelleHuUs
pallMOHa/bHBIX, WppPAlMOHaNbHbBIX, TIO0Ka3aTe/JbHbIX, JIOTAapUPMUUECKUX U
TPUTOHOMETPUYECKUX ypaBHeHWM, HepaBeHCTB WM CHCTeM, a TakKxke 3ajady,
coJiepsKallux rapameTphl. [losyueHHbIe YMeHHUSI LIUPOKO HCIIO/b3YIOTCS TIpU
WCCieoBaHUU (PYHKIIWM C TIOMOIIbIO TIPOM3BOAHOM, TIPY PellleHUH MPUK/IaZHbIX
33/lad W 33Ja4 Ha HaxXOoXKAeHrWe HauOOJbIINX W HAWUMEHBIIMX 3HaUeHU
dyakiuu. [laHHasi cojiep)KaTenbHas JIMHUS BK/IIOYaeT B cebs  Takke
dbopMrpoBaHre YMeHHI BBITTOMHATH PacuéThl 10 (hopmysam, TTpeoOpa3oBaHus
pallOHa/IbHbBIX, WPPALMOHA/ILHBIX W TPUTOHOMETPUYECKUX BBIDAKEHUH, a
TaK)Ke BhIpaXKeHWH, CO/Iep>Kall[iX CTelleH! U joraprudMbl. Biarogaps u3yueHuio
anrebpanyeckoro  MaTepuasa  TPOUCXOJUT  JajbHelllliee  pa3BUTHE
aJIFTOPUTMUYECKOTO M aOCTPAKTHOT'O MBIIIIEHUsT 00yJaromuxcsi, GOpMUPYIOTCS



HaBLIKW 1€ JYKTUBHBIX PpacCy)XIeHWM, paboTbl C CHUMBOJBHBIMH (hOpPMaMH,
Tpe/iCTaB/JeHUs] 3aKOHOMEPHOCTeM W 3aBUCHMOCTEM B BHJle PABEHCTB U
HepaBeHCTB. Anrebpa mipepsaraeT 3¢ ¢heKTHBHbIE UHCTPYMEHTHI [I7Isi pelleHuUs
MpaKTUYeCKUX U eCTeCTBEHHO-HayUHbIX 3a/lau, Har/IsiZHO IeMOHCTPUPYET CBOU
BO3MO>XHOCTH KakK $13bIKa HayKH.

CopepkaTenbHO-MeToZiMuecKasi MUHUS «DyHKIMM U rpaduKku» TeCHO
TIeperyieTaeTCss C JAPYTUMH JIMHUSAMH y4eOHOro Kypca, TOCKOJIbKY B KaKOM-TO
CMbICTIe  3alaéT  TI0C/Ie[0BAaTe/IbHOCTb W3yueHWs MaTepuana. M3yueHue
CTeNeHHOW, T[I0Ka3aTe/JibHOW, JiorapudMUUeCcKOM U TPUTOHOMETPUYECKUX
(dyHKIUMH, UX CBOWMCTB U rpadMKOB, HCIOJb30BaHWe (YHKIUN [Jis pellieHus
3a[ja4 U3 IPyrux yueOHbBIX TIpeIMeTOB U peanbHOM >KU3HU TeCHO CBSI3aHO Kak C
MaTeMaTHYeCKUM aHaJu30M, TaK U C pellleHueM ypaBHeHWH U HepaBeHCTB. [Ipu
3TOM 0osibllloe BHUMaHHUe yAessieTcs: (POPMHPOBAHWIO YMEHHUS BbIpaXkaTb
dbopMynaMu 3aBUCMMOCTU MeXy Pa3/MUHbIMUA Be/IMUMHaMU, HCC/Ie/l0BaTh
noJiyueHHble (PYHKI[MH, CTPOUTH UX rpaduku. MaTepuas 3Toi cofiepKaTelbHOU
JIMHUYW HalleJieH Ha pa3BUTHE YMEHWM UM HaBLIKOB, TMO3BOJISIIOIIUX BbIpaXkaTh
3aBUCMMOCTM MeXKy BeIMUMHAMM B pa3/duyHOM (opme: aHaIUTUUYECKOM,
rpadguueckoi U cioBecHoM. Ero wusydyeHwe criocoOCTByeT pa3BUTHIO
aJITOPUTMHUYECKOTO MBIIIIJIEHHS], CTIOCOOHOCTH K 0000IIeHNI0 U KOHKPeTH3alUH,
WCII0/Tb30BaHUI0 aHa/IOTUM.

CopepxarenbHasi iMHUSL «Hauana MaTeMaTHyeCcKoro aHasu3a» I03BOJIsIeT
CyLL[eCTBEHHO PaCIIUPUTh KPYT KaK MaTeMaTUueCKUX, Tak U MPUK/IaJHbIX 3a/ay,
JOCTYTHBIX O0YyUarol[UMCs, TaK KaK y HUX TOSIBJISIETCS BO3MOXXHOCTH CTPOUTH
rpadvKu CIOXKHBIX (YHKI[UH, OMpefeNsiTh UX HauOOJbIMe ¥ HauMeHbIINe
3HaueHUs], BLIUUC/ATE TUIOMAAN (GUTyp U 00BEMBI TeJ, HAXOUTh CKOPOCTH U
yCKOpeHUs TipolieccoB. [laHHasi cojiep)kaTejibHasi JIMHUS OTKDbIBaeT HOBbIE
BO3MOJKHOCTM TIOCTPOEHMsI MaTeMaTHUeCKHUX Mojesieli peasibHbIX CUTYalUid,
MO3BO/ISIET HAXOAWTh Hawiydlllee pellieHWe B TIPUK/IAZHBIX, B TOM 4YMCJIe
COLIMA/IbHO-9KOHOMUUECKUX, 3a/lavuax. 3HaKOMCTBO C OCHOBaMM
MaTeMaTHUeCKOTO  aHajM3a  CrocoOCTBYyeT — pa3BUTUIO  abCTpaKTHOrO,
dhopMabHO-IOTMUeCKOr0 M KpeaTUBHOT'O MBbIIIIeHUs], POPMHUPOBAHUIO YMeHUM
pacrio3HaBaThb TPOSIBJIEHHsT 3aKOHOB MaTeMaTHKU B HayKe, TeXHUKe U
nckycctBe. OOyuarolijyecsi y3HalOT O BbIJAIOLIUXCs pe3y/bTarax, Moay4yeHHbIX
B XO/le pa3BUTHsI MaTeMaTUKH KaK HayK, U 00 UX aBTopax.

CopeprkaTenbHO-MeTOAuYeCKast TMHUS «MHOXKeCTBa U JIOTHKa» BKJTIOUAeT
B cebs 371eMeHThl TeOpUHd MHOKeCTB M MaTeMaTH4eCKOoW JIOTWKH. TeopeTuko-
MHOXXECTBEHHbIe TIpe/ICTaB/eHUs] TPOHU3bIBAIOT BeCb KypC IIKOJIbHOU
MaTeMaTUKH U TIpejjiaraioT Haubosiee yHUBepCalbHbIN SI3bIK, 00beJUHSFOIIHIA
BCe pa3jefbl MaTeMaTUKU U €€ TPWIOKEeHU, OHU CBSI3bIBAIOT pa3Hble
MaTeMaThuyecKue JUCLUIIMHBI U UX TIPUJIOXKeHUs1 B efrHOoe 1jenoe. [ToaTomy
BO)XHO [J]aTh  BO3MOXKHOCTH  OOydYaroIiemycss TIOHMMaTb  TeOpPeTHKO-
MHO>XECTBEHHBIM $13bIK COBPeMEHHOW MaTeMaTUKW M MCI0J/Ib30BaTh €ro s
BLID&)KEHUSI CBOWX MbIC/Iel. JIpyrMM Ba)KHBIM TIPU3HAKOM MaTeMaTUKH Kak
HayK{d C/efyeT TIpU3HaTh CBOWCTBEHHYIO €M CTpOrocTb OOOCHOBaHUN U



crefjoBaHue  OIpefe/éHHBIM  IIpaBWIaM  IIOCTPOEHUSA  [0Kas3aTesbCTB.
3HAaKOMCTBO C 3jIeMeHTaM{d MaTeMaTHU4eCKOl JIOTUKU CIIOCOOCTBYeT Pa3BUTUIO
JIOTUYECKOTO MBbIIIeHUsT 00ydarouxcsi, TO03BOJISIET WM CTPOUTh CBOU
pacCyK[eHusi Ha OCHOBe JIOTMYeCKMX TpaBwi, (OPMHPYeT HaBbIKU
KPUTHUUYECKOI'O MBILIJICHUS.

B yueGHOM Kypce «Aurebpa M Havajla MaTeMaTHYeCKOTO aHaIu3a»
IIPUCYTCTBYIOT OCHOBBI MaTemMaTU4eCKOro MOZeIupOBaHUus, KOTOpbIe

MpU3BaHbl CIOCOOCTBOBATh (POPMHUPOBAHUIO HABLIKOB TIOCTPOEHHUSI MOjeseit
peasibHbIX CHUTYallMd, HCC/IeJIOBAHMUS STHUX MOJiefied C TIOMOIIbIO arllapaTa
anreOppl M MaTeMaTHUYeCKOro aHa/lu3a, HWHTEepPIpeTariii  MOJTyUYeHHBIX
pe3ysbTaToB. Takue 3a/aHusl BIUVIETEHbI B KaXKIbIA W3 pa3/ie/ioB MPOrpaMMbI,
TIOCKOJIbKY BeCh MaTepHaj ydeOHOro Kypca IIHPOKO MCHOIb3yeTCs [Is
pellleHusl TIPUK/IaHbIX 3ajau. [Ipy pelleHHH peasbHbIX ITPAKTHUUECKHUX 3ajau
oOyuaroiecss ~ pa3BMBAIOT  HAO/MIOJATeIbHOCTh,  YMEHWe  HaXO/UTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIIOMB30BaTh aHAIOTHIO, 0000IIaTh U
KOHKPEeTH3UpOBaTh mMpobsiemy. [leATenbHOCT, MO (DOPMHUPOBAHHIO HaBBLIKOB
pellleHus] MPUK/IAJHbIX 3aJjau OpPraHU3yeTCs B IPOIecCe W3yUeHUs BCEX TeM
yueOHOro Kypca «Ayrebpa ¥ Hauaia MaTeMaTHUeCKOTO aHa/H3a».

Ha wm3yuenue yuebHOro Kypca «Asrebpa M Hadaja MaTeMaTHUYeCKOro
aHanM3a» oTBoAUTCS 272 vaca: B 10 kacce — 136 yacoB (4 yaca B Hefie/il0), B
11 knacce — 136 yacoB (4 yaca B HeJe/t0).



COJEPXAHUE OBYUEHUSA
10 K/TACC

Yuc/ia v BBIUMC/IeHUSA

PaijvoHanbHble uyncia. OOBIKHOBeHHble W JleCAITUUHBIE  ApoOwH,
TIPOLIeHTHhI, OecKOHeuHble mepuoAudeckue apobu. [IprMeHeHue apober u
TIPOLIEHTOB [/Isl pelleHusl TPUKIaAHBbIX 3a7ad M3 pas3/MuHbIX OTpacieu
3HaHUM Y peaslbHOM KU3HU.

HevicTBuTenbHble 4ucIa. PalMOHa/bHbIe W WppalMOHAIbHbIE YMCIIA.
Apudmetrueckre orepaluu C JIelCTBUTE/IbHBIMKA 4MC/IaMU. Mopyib
JeNCTBUTEILHOTO YKC/a W ero CBoicTBa. [Ipub/MmKEHHbIE BLIUKCIEHMUS,
rpaBW/Ia OKPYTJIeHUs], MTPUKK/IKA U OLIeHKA pe3y/ibTaTa BEIUUC/IEHUM.

Crernienb C UesibIM MokKa3aresneM. buHom HeroToHa. Kcnosib3oBaHue
noaxojsiled (GopMbl 3amuCHA  [JeUCTBUTEIbHBIX UWCEJ [ pelleHus
MpaKTUYeCKUX 3a/lau Y MpeJCTaB/IeHUs JaHHBIX.

ApudmeTruecKrii KOpeHb HaTypaJbHOM CTENeHU U ero CBOUCTBA.

CreneHb C palMOHA/JbHBIM TIOKa3aTeleM M €€ CBOWCTBa, CTeleHb C
JIeCTBUTETbHBIM TTOKa3aTe/eM.

Jlorapudm uncna. CBoricTtBa norapudma. lecsiTuuHble U HaTypa/ibHbIe
norapuMsl.

CHUHYC, KOCHMHYC, TaHIeHC, KOTaHIe€HC UHWCJIOBOI'O apryMeHTa.
ApKCHHYC, aDKKOCUHYC U apKTaHI'e€HC YMC/I0BOTO apryMeHTa.

YpaBHeHus1 1 HepaBeHCTBaA

To)kmecTBa M TOXKJeCTBeHHbIe TIpeoOpa3oBaHUsl. YpaBHeHHe, KOPEHb
ypaBHeHUs.  PaBHOCW/IbHbIE ~ ypaBHEHUs] U ypaBHEHUs-CJIe[CTBUS.
HepaBeHCTBO, pellieHre HePaBeHCTBaA.

OcHOBHble MeTOZbl pellleHus] IeJbIX U JIPOOHO-parjoHaTbHbBIX
YPaBHEHWU ¥ HepaBeHCTB. MHOrouieHsl OT OAHOM TepeMeHHOU. [leneHue
MHOTOWIeHa Ha MHOrouieH C ocrtatkoM. Teopema be3y. MHorouseHsl c
1je/ibIMU Ko3dduientamu. Teopema Buera.

[TpeoOpa3oBaHysl UYWUCIOBBIX BLIPAKEHWM, COJE€P)KAIl[UX CTeleHd M
KODHH.

WppaiyonaneHble  ypaBHeHMs.  OCHOBHblIE  MeTOAbl  pelleHus
VppalMoHa bHbIX YPaBHEHUM.

[Toka3are/bHble  ypaBHEHHUS. OCHOBHble ~ MeTOJbI  pelleHus
TIOKAa3aTe/IbHbIX YPaBHEHUHU.

[Tpeobpa3oBaHye BbIpayKeHUM, CO/lepKall[uX JorapruMbl.

Jlorapudmuueckue  ypaBHeHUs. (OCHOBHble  MeTO/Ibl  pellleHus
norapuMHUYeCKUX YpaBHEHUM.

OcHoBHBIE ~ TpuroHOMeTpuueckue  (opmynbl.  [IpeoOpa3oBaHme
TPUTOHOMETPUUECKUX  BbIpa)KeHWW.  PellleHWMe  TPUTOHOMETPUUECKUX
yDPaBHEHUM.

Pelienne cucremM MHEMHBIX ypaBHeHUM. MaTpuiia CUCTEMBI JIMHEUHBIX
ypaBHeHUU. OmnpefennTe/ib MaTpULbl 2X2, €ro reOMeTPUYeCKUM CMBICT U



CBOMCTBA, BbIUMC/IEHWE €ro 3HaueHUs, TpUMeHeHue OmpejenuTens mAJis
peleHusi CUCTeMbl JIMHEWMHBIX ypaBHeHUU. PellleHWe MNpUKIafHBIX 3a/jau C
TOMOIIIBI0 CUCTEMbI JIMHEWHBIX ypaBHeHWM. McciiejoBaHWe TTOCTPOEHHOU
MO/IeJIA C TIOMOLLBIO MaTPUL] U OTpeie/TuTesnen.

[TocTpoeHve MareMaTUUeCKUX MOJeNed peajbHOM CUTyalluu C
TOMOLLbI0 ypaBHEHUM U HepaBeHCTB. [IprMeHeHre ypaBHEeHUM U HEpaBEeHCTB
K pellleHn0 MaTeMaTUUeCKUX 3a/lau 1 3aZlau U3 pa3/IMuHbIX 00/1acTell HAyKy U
peanibHOM >KU3HU.

DyHKIMU ¥ rpaPuKu

dyHKIWs, crocobbl 3afaHust GyHKIUK. B3auMHO oOpaTHbIe (QYHKI[UH.
Komnosutus dyskiuii. 'paguk dyHKIUK. JneMeHTapHble TTpeoOpa3oBaHus
rpaMKoB QyHKILIMM.

Ob6sacTh orpefiesieHUs] W MHOXKECTBO 3HaueHWM GyHkimu. Hymm
byHkumn. [IpoMeXyTKy 3HAaKOMOCTOSSHCTBA. YETHbIE Y HEUETHbIEe (PYHKIUU.
[Tepriognueckrie  QyHKUMHU. [IpOMEXYTKM  MOHOTOHHOCTA  (DYHKLMH.
MakcuMmyMmbl 1 MUHUMYMBI QyHKLMU. Hanbosblilee 1 HaMeHblilee 3HaUeHUsT
(GYHKLMM Ha IPOMEXKYTKe.

JluneliHasi, —KBaZipaTUuHasi W  ApoOHO-TMHelHasi  QyHKLUH.
OnemMeHTapHOe UCC/e/loBaHNe U NTOCTPOeHre UX rPapuKOB.

CreneHHasi (QYHKLMsI C HAaTypaJbHbIM U LeabIM [oKa3atenem. Eé
cBoiicTBa u rpacduk. CBoiicTBa U rpaduk KOpHS N-0M CTereHU Kak QyHKLUU
0OpaTHOM CTereHu C HaTyPaIbHBIM ITOKa3aTesieM.

[Toka3aTenbHasg W jorapu@muyeckass (yHKIMM, UX CBOUCTBA M
rpaduku. Mcrnosnb3oBaHue rpavkoB (PyHKLMM /I pelleHus] YypaBHeHUM.

TpuroHomeTpuueckas OKDY>KHOCTB, orpefiesieHue
TPUTOHOMETPUUYECKUX (DYHKLIMA UKMCIOBOTO apryMeHTa.

@DyHKI[MOHA/IbHbIE 3aBUCMMOCTH B DeasibHbIX TIpoLieccax U SIBJEHUSIX.
['padmiky peasnbHBIX 3aBUCUMOCTEM.

Hauasia MaTeMaTH4eCKOr0 aHa/Iu3a

[TocnenoBaTenbHOCTH, CMIOCOOBI 3a/jaHus TIOC/IefiloBaTelbHOCTe. MeToz
MaTeMaTHU4YeCcKon VHIYKLWH. MOHOTOHHbBIE U OrpaHUYeHHbIe
rocJiejoBaTelbHOCTA. VICTOpUSI BO3HMKHOBEHUS] MaTeMaTU4YeCKOro aHav3a
Kak aHasr3a 6eCKOHeuHO MaslbIX.

Apudmernueckass U reoMmeTpuyeckass TMporpeccuu. beckoHeuHO
yObIBaroIrjasi reometpruyeckasi mporpeccus. Cymma 6ecKoHeuHO yObIBaroIei
reoMeTpu4eCcKol Mporpeccuu. JINHeMHbIN U SKCIOHEeHL[MaIbHbIA POCT. Yucsio
e. dopmyJia ClI0KHBIX MPOLIEHTOB. VI CIionb30BaHre NIPOrpeccuu /ISl peleHus
peasibHbIX 33/la4 TIPUK/IaJHOrO XapakTepa.

HernpepbiBHbIE PYHKIIMM U UX CBOMCTBA. TOUKM pa3pbiBa. ACHMITOTEI
rpadukoB QyHkimii. CBOMCTBa (DyHKLMM HelpepbIBHBIX Ha OTpe3ke. Metop
VHTEePBasIOB [/Isl pelleHusi HepaBeHCTB. [IpriMeHeHHe CBOWCTB HelpepbIBHBIX
byHKIMH A1 pellieHUs 3a/jau.

[leppass  u  BTOpasi  mpousBojHble  GyHKIUU.  OrnpegeneHue,
reoMeTpuyecKui W  (U3MYeCKUd CMBICT TIPOM3BOJHON. YpaBHeHUe



KacaTe/ibHOM K rpauky GhyHKLIUU.

[TpousBoaHble 371emMeHTapHbIXx (GyHKUMA. [Ipou3BojHasi CyMMBbI,
Tpou3Be/ieHus], YaCTHOTO ¥ KOMITO3ULIUU (PYHKITUH.

MHoxecTBa H JIOTHMKA

MHoO>XecCTBO, onepaluy Haj, MHOXKeCTBaMU U UX CBOMCTBA. [Irarpammbl
Ounepa—BeHHa. IIpuMeHeHHWe TeOpeTMKO-MHOXXECTBEHHOI'O amrapara [Jis
OMMCaHUs peasibHbIX MPOLECCOB U SIBJIEHUM, MPU PeLleHUU 3aJay U3 ApyTrux
yueOHBIX ITpeIMETOB.

OrnpesiesieHyie, TeopeMa, CBOWCTBO MaTeMaTHMUeCcKoro 0ObeKTa,
cne[iCTBUE, 0Ka3aTe/IbCTBO, PABHOCU/IbHbIE YPaBHEHUS.

11 K/TACC

Yuc/ia v BBIUMC/IeHUSA

HarypanbHble u 1enble yucna. IlpyuMeHeHWe NPU3HAKOB €IMMOCTU
1[efbIX Yhces, HaubobIMi 061Ul AemuTtensd (manee — HO/l) u HauMeHblIIee
obiriee kpaTHoe (fanee — HOK), octaTkoB Mo MOAyJ/ito, anropuTMa EBKivga
[/IS1 peLlieHus 3a/jay B Lie/IbIX Yuc/iax.

KommiiekcHbie urcia. Anrebpanyeckasi U TPUrOHOMeTpUuecKkasi hOpMeI
3aMMUCU KOMIIJIEKCHOTO uunciia. AprdmMeTrueckue orepalyy C KOMIJIEKCHBIMU
yrcsiaMu. M300paskeHre KOMIUIEKCHBIX YKMCe/T Ha KOOPJWHATHOMN TJIOCKOCTH.
®opmysa MyaBpa. KopHu n-oii cTeneHM U3 KOMIUIEKCHOTO 4YMC/Ia.
[IpuMeHeHVe KOMIUIEKCHBIX UWCe/l /s pellleHuss GU3NUECKUX U
reoMeTpUUeCKUX 3azad.

YpaBHeHus U HepaBeHCTBa

CucremMa ¥ COBOKYNHOCTb YpPaBHEHUM U HepaBeHCTB. PaBHOCWU/IbHbIE
CUCTEeMbI U CUCTEMBI-C/1eCTBUSA. PaBHOCU/IbHBIE HEDABEHCTBA.

OTbop KOpHeli TPUTOHOMETPHUECKMX YPaBHEHWM C  ITOMOII[LIO
TPUTOHOMETPUUECKOM  OKDY>XKHOCTH.  PellleHMe  TPpUrOHOMETPUUYECKHUX
HEpaBeHCTB.

OcCHOBHbIe MeTO/Ibl pellleHusl TOoKa3aTeJbHbIX U JiIOrapuhMUUeCcKrux
HepaBeHCTB.

OCHOBHBIE MeTO/Ibl pellleHUsl UppaljuOHa/IbHbIX HepaBeHCTB.

OcCHOBHBIe MeTO/Ibl PeIlleHUsI CUCTEM M COBOKYMHOCTEM palliOHA/IbHBIX,
VppaLMOHaIbHBIX, TTOKa3aTe/IbHbIX U J0rapu(MHUUYeCKUX ypPaBHEHHUH.

YpaBHeHus, HepaBeHCTBa ¥ CUCTeMBI C [lapaMeTpaMu.

[IpuMeHeHUe ypaBHeHWM, CUCTEM U HepaBeHCTB K pelleHUI0
MaTeMaTUUeCKHX 3a/lau M 3a/lay U3 pa3/nyHbIX 00slacTell HayKu U peanbHOMN
JKU3HU, UHTEepIIpeTaLus [0JyYeHHbIX pe3y/bTaToB.

DyHKIMU ¥ TpaPuKu

I'paduk kommno3uru ¢yHKIuMi. ['eomeTprueckre obpasbl ypaBHeHUN U
HepaBeHCTB Ha KOOPAWHATHOM TIJIOCKOCTH.

TpuroHomeTpruueckure QPyHKIMU, UX CBOMCTBA U rpaduku. ['paduueckue

MeTOAbl pelleHus] ypaBHEHWM W HepPaBeHCTB.



['pacdpuueckue MeTo/bI pellieHus 3a/lau C TapaMeTpPaMMU.

Wcrnionb3oBanve rpadmkoB (yHKLUN [ UCCAe[0BaHUS TIPOLIECCOB U
3aBHCUMOCTeM, KOTOPble BO3HUKAIOT TIPU PellieHnH 3a/iau U3 IPYTuX yueOHbIX
TIpeIMeTOB U peasibHOM »KH3HHU.

Haua/sia MaTeMaTHuecKoro aHajau3a

[IpumMeHeHre  TIDOM3BOAHOM K  UCC/IeJOBaHWIO  (PYHKIUM  Ha
MOHOTOHHOCTb W 3KCTpeMyMbl. Haxo)keHrie HaubosIbIliero U HauMeHbIIero
3HaUeHWH HerpepbIBHOM (DYHKLIMUA Ha OTpe3Ke.

[TprMeHeHYe TIPOW3BOJHOW [I/Is1 HAXOXKJEHUS] HaW/Iyulllero pelleHus B
MPUK/IaHBIX 3a/iauax, /Jisi orpejie/ieHUs CKOPOCTH U yCKOpEeHUs Mpoliecca,
3a/laHHOTO (hOpMYJ/IOW WK rpadrKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO MepBo0oOpa3HbIX. [TepBooOpa3HbIe
y/ieMeHTapHbIX (QyHKIMH. [IpaBria HaxoXKeHUs TTepBO0OpasHbIX.

Nuterpan. T'eomeTpuueckud CMBIC  MHTerpaja. BerumcieHue
orpezie/IEHHOTO WHTerpasa 1o Gopmysne HotoToHa-JlelibHMIIA.

[IpumeHeHVe UHTerpaia Ajis HaxOXKAeHus TIollajield TI0CKUX GUryp u
00BEMOB reOMeTpPUUeCKUX TeJl.

[Tpumepsi pelieHuii qud@epeHIMaIbHbIX YpaBHeHUM. MaTemMaTHueckoe
MOJleTMpPOBaHue peasbHbIX IMPOLIeCCOB C TOMOLIbI Au(QepeHuaTbHbIX
yPaBHEHHH.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA YYEBHOI'O
KYPCA «AJITEBPA U1 HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A» (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA30OBAHHSA

JINMHHOCTHBLIE PE3YJ/IBTATBI

1) rpaXkgaHCKOro BOCIMTAHUSA:

chOpMUPOBAHHOCTh ~ TPaXKJAHCKOW TO3WI[MK  ObOydaroilerocs Kak
aKTUBHOTO ¥ OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 0011jeCcTBa, TIpeJCcTaB/IeHre
O MaTeMaTHYeCKHMX OCHOBaX (YHKLMOHUPOBAHUSI Pa3IUYHbIX CTPYKTYP,
SIBJIEHUM, TIPOLeAYP IPakJaHCKOro obiecTBa (BBIOOPHI, OMPOCHI M JPYIOE),
yMeHHe B3aUMOJIeMCTBOBATh C COL[MATbHBIMA UHCTUTYTaMU B COOTBETCTBUU C
UX QYHKI[MSMU U Ha3HauUeHUeM;

2) NaTpUOTUYECKOr0 BOCTIUTAHUSA:

chOpMHUPOBAaHHOCTb  POCCUMCKOM  TpaKJaHCKOW  HJeHTUYHOCTH,
YBOKEHUS] K TIPOLVIOMY W HaCTOSI[EMYy POCCHUMCKOM MaTeMaTHKH,
LIEeHHOCTHOE OTHOIIIeHWe K [JOCTM)KEHUSM PpPOCCUUCKAX MaTeMaTUKOB U
POCCUMCKOW MaTeMaTHUeCKOW IIKOJIbl, UCIIO/b30BaHUEe 3TUX JOCTWKEHUM B
JPYTHUX HayKax, TeXHOJIOTHUsIX, chepax SKOHOMUKWY;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

0CO3HaHUe JNyXOBHBIX LIeHHOCTeu POCCHUMICKOT0 Hapoza,
c(hOpMHUPOBAaHHOCTb HPABCTBEHHOTO CO3HAHWUS, STUUYECKOr0 TIOBE/IeHUS,
CBSI3aHHOTO C TPAaKTUUeCKUM T[pUMeHeHWeM [IOCTW)KeHUM HayKhu U



JeATeIbHOCTRI0 YUEHOrO, OCO3HaHWe JIMUHOTO BK/IaZia B TOCTPOEHHE
yCcTOMuMBOro OyayIero;

4) 3CTeTUYECKOT0 BOCIIUTAHUA:

3CTETUYECKOe OTHOIIIEHWe K MUPY, BK/IIOUast 3CTETUKY MaTeMaTUYeCKUX

3aKOHOMepHOCTel, = 00BEKTOB,  3ajlay,  pelleHuil,  pacCcyX/eHuH,
BOCIIPUMMYHMBOCTL K MaTeMaTHMUeCKUM aclieKTaM pa3/iMuHbIX  BU/IOB
MCKYCCTBa;

5) ¢u3nuecKoro BOCIMTaHMS:

chOpMUPOBAHHOCTh YMEHHsI TIPUMEHSITh MaTeMaThUueCKue 3HaHUS B
WHTepecax 30pOBOr0 U 0Oe3omacHOro obOpa3a JKWU3HH, OTBETCTBEHHOE
OTHOIIIeHHe K CBOEMY 37I0POBBIO (370pOBOe MuTaHue, COaaHCUPOBAaHHBIN
peXXUM 3aHATUM W OTAbIXa, peryaspHas (u3nueckass aKTUBHOCTB),
dusnueckoe COBepIIIeHCTBOBaHHe npu 3aHATHAX CTIOPTUBHO-
03/10POBUTE/TbHOM /IeITeTbHOCTBIO;

6) TPyAOBOro BOCIIMTAHUSA:

TOTOBHOCTb K TPY[ly, OCO3HaHWe LIeHHOCTH Tpy[Ao/t00us, WHTepeC K
pa3nuuHbiM cepam TIpodeCcCHOHATBHOU [IesiTeIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPU/IOKeHUSIMH, YMeHHe COBepIllaTb OCO3HAHHBIN BHIOOD
Oyayieit npodeccry W peann30BbIBaTH COOCTBeHHbIE >KHW3HEHHbIE TIIaHBbl,
TOTOBHOCTh U CTIOCOOHOCTHL K MaTeMaTHueCKoMy 0Opa3oBaHMIO U
camMo0bpa30BaHUI0 Ha TPOTSHKEHWH BCel >KU3HH, TOTOBHOCTb K AKTUBHOMY
y4acTUH0 B pellleHuM  TIpaKTUYeCcKWX  3ajlad  MaTeMaTh4yecKoi
HaTpaB/IeHHOCTY;

7) 3K0/I0THYECKOTr0 BOCIIUTAHUSA:

chOpMUPOBAHHOCTh 3KOJIOTUUECKOUW KY/bTYpbl, TOHUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX  TPOL[eCCOB HA  COCTOsIHHE

MPUPOAHON U COLMANBbHON Cpefibl, OCO3HaHWe TJI00a/bHOTO XapakTepa
9KOJIOTMUeCKUX TMpo0sieM, OpHeHTal[usi Ha TpUMeHeHWe MaTeMaThyeCKUX
3HaHUU [J1s1 pellieHUs 3a/lau B 00/1aCTH OKpY»Karolljel cpe/ibl, MlaHUpOBaHKe
MOCTYTIKOB U OL[€HKHU UX BO3MOXKHBIX TTOC/IE[JCTBUM J/Is1 OKPY>KaroLer CpeJibl;

8) neHHOCTH HAyUHOT0 NMO3HAHUSA:

c(hOpMHUPOBaHHOCTh MHPOBO33peHUS, COOTBETCTBYIOLLIET'O
COBPEMEHHOMY YyPOBHIO Pa3BUTUS HayKW U 0OI[eCTBEHHOW TIPaKTUKH,
NMOHMMaHWe  MaTeMaTUYeCKOM HayKd Kak  c@epbl  uUel0BeYeCKOu
JesiTeTlbHOCTH, 3TalioB €€ pasBUTHS W 3HAYUMMOCTU [JIsi  pPa3BUTUS
LMBWIW3aLlUM, OBJaflecHhe $3bIKOM MaTeMaTWKM W MaTeMaTU4yecKou
KyJbTYpOM KakK CpeACTBOM T[I0O3HaHWSI MHpa, TOTOBHOCThb OCYILECTB/SITh
MPOEKTHYI0 U WCCJIe[0BaTe/IbCKYI0 [leSITe/IbHOCTh WHAUBUAYAJbHO U B
rpyIire.

METAIIPEJIMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIe YHHBEpPCA/IbHbIEe Yy4YeOHbIE [JeHCTBHS
Ba3oBble 1oruuyeckue JeicTBUA:
BbISIB/ISITh u XapaKTepru30BaTh CyllleCTBEHHbIE TIpU3HAKU



MaTeMaTUueCKUx OOBEKTOB, TIOHATHMN, OTHOIIEHWN MeXAY TOHITUSIMH,
dbopMynupoBaTh oOrpefie/ieHUsi TIOHSTUM, YCTaHaB/IWMBAaTh CYIeCTBEeHHbIM
NpU3HAK KJaCCU(UKAI[MK, OCHOBAaHWS [ 0000IeHus U CpaBHeHWs,
KPUTEPUU MPOBOJMMOI0 aHa/IN3a;

BOCTIpUHUMATh, (OPMy/IMpOBaTh W Mpeobpa3oBbIBATL  CYKIEHMUS:
yTBepAUTe/IbHbIE W OTpHIlaTe/bHble, eAWHWUYHbIe, YacTHble U 0OIHe,
YCJIOBHBIE;

BBISIB/ISIT ~ MaTeMaTUYeCcKWe  3aKOHOMEDHOCTH, B3aMMOCBSI3U U
nMpoTuUBOpeursi B (akTaX, [JaHHBIX, HAOMIOAEHUSIX U YTBEP)KIEHUSX,
ripe/iylaraTb KpUTEPUU [i71s1 BbISIBJIEHUS] 3aKOHOMEPHOCTEeN 1 MPOTHBOPeUni;

JlefiaTh BBIBOJbI C MCIOJ/Ib30BaHMEM 3aKOHOB JIOTWKH, JeJyKTUBHBIX U
VHJYKTUBHBIX YMO3aK/IFOUeHU, yMO3aK/IF0UeHU 110 aHa/I0Tuy;

MPOBOJUThL  CaMOCTOSATE/IbHO  JlOKa3aTe/bCTBA  MaTeMaTHUeCKHX
yTBep)KJeHnul (TIpsiMble M OT TIPOTUBHOIO), BBICTPAauMBaTh apryMeHTaLUIo,
NPUBOJUTh TIPUMEPhl YW KOHTPIIPUMEphI, O0OOCHOBBLIBAaTH COOCTBEHHBIE
CY>KZIeHUSI U BBIBOJbI;

BbIOMpaTh CIOCcO0O pelrieHUst yueOHOM 3a/jauM (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pellleHus, BbIOMpaTh Hawbosiee TOAXOAAIMMA C  YUETOM
CaMOCTOSITe/TbHO BbIZIe/IEHHBIX KDUTEPUEB).

Bba3oBble ucc/ieioBaTe/IbCKHe {eHCTBUA:

WCIO/b30BaTh  BOMNPOCHI  KakK  HCC/IeIOBATe/IbCKUA ~ MHCTPYMEHT
Mo3HaHusl, (OpPMYJHMPOBaTh BOIMPOCH], (PUKCUPYIOIME TPOTHBOpeYMe,
npobnemMy, ycTaHaB/IMBaTh HMCKOMOe M JaHHOe, (OpPMHpPOBaThb TUIIOTE3Y,
apryMeHTUPOBAaTh CBOIO MO3ULIMIO, MHEHUE;

MPOBOJUTb  CAMOCTOSITe/TbHO  CIJIAHUPDOBAHHbIA  SKCIIEPUMEHT,
WCCieJoBaHNe TI0 YCTaHOBJ/IEHHIO 0COOEHHOCTeN MaTeMaTHyeckoro 00beKTa,
SIBJIEHUSI, TIPOI[eCCa, BBISBJIEHUIO 3aBUCUMOCTEM MeXIy 0O0beKTamu,
sIBJIEHUSIMM, TIPOLieCcamy;

camMocCTosiTesIbHO  (opmMyupoBaTh  0000IeHWsT YW BBIBOABI  TIO
pe3y/sbTaTaM TpOBeJEHHOTO HabOMIOfeHUsi, UCCAelOBaHUs, OLIeHUBATh
ZIOCTOBEPHOCTh MOTyUYeHHBIX Pe3y/IbTaTOB, BBIBOJOB 1 0000IIeHMI;

TIPOTHO3MPOBAaTh BO3MOXKHOE pa3BUTHeE TPOI[ecca, a TakKe BbIABUTATh
TIPe/INTOI0}KeHHsI O er0 Pa3BUTHUH B HOBBIX YC/IOBUSIX.

Pabora c uadopmaruei:

BBISB/ISATH Ae(UIUTHI MH()OPMALUY, JaHHBIX, HeOOXOUMBIX 711 OTBETA
Ha BOTIPOC U /IJis1 pellieHus 3a/lauu;

BbIOMpaTh WHGOPMAI[MI0O W3  HCTOYHWKOB  PA3/IMUHBIX  THIIOB,
aHa/IM3UPOBaTh, CHUCTEMATHU3UPOBaTh M WHTEPHPeTUPOBaTh WH(OPMALIUIO
Pa3/IUYHBIX BUAOB U (OpM TIpe/|CTaB/IeHNUSI;

CTPYKTYpUpOBaTh UH(OPMALUIO, TIPEJCTaB/IsTh €€ B Ppa3IUUHbIX
dbopmax, WITFOCTPUPOBATh rpauUecKy;

OlleHHWBaTh  HAAEKHOCTb  WHPOpPMAI[MM [0  CaMOCTOSTeTbHO
chopMyTMPOBAaHHBIM KPUTEPUSIM.



KoMMyHHKaTHBHbIE YHUBepCa/ibHbIE YydeOHbIe /|eHCTBUSA

Oowenue:

BOCTIpUHUMAaTh W (OPMYJ/IMPOBaTh CYXKJEHUSI B COOTBETCTBHH C
YCJIOBUSIMU M 1[e/IIMU OOIT|eHHs], SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO
TOUKY 3PEHHS B YCTHBIX W ITUCbMEHHBIX TEKCTaX, /1aBaTh IOSICHEHUS 10 X0y
pelleHus 3a7ilauld, KOMMEHTUPOBATh MTOTyYeHHbIN pe3ybTar;

B Xo/le 0OCY)XZeHHUsl 3a/laBaTh BOMPOCHI IO CYIIECTBY 00CYKaemMou
TeMbl, Tpo0/IeMbI, pelllaeMOl 3ajlaud, BbICKA3bIBaThb W/EeM, Halle/leHHble Ha
TIOWCK peIleHNs], COTIOCTAB/SATh CBOM CYXKIEHHWS C CYXXIEHUsSMH JAPYTUX
YUaCTHUKOB JMajiora, OOHapy)KWBaThb pa3/Wude W CXOJCTBO TMO3WIWH, B
KOPPEeKTHOH (opme (hOpMYJTUPOBaTh Pa3HOIJIACHsi, CBOM BO3PaKEHUST;

TIpe/ICTaB/STh ~ pe3y/JbTaThl  peIleHus  3afaud, IKCIepUMeHTa,
WCCIeJOBaHMSI, TIPOEKTa, CaMOCTOSITe/IbHO BbIOMpPaTh (hopMaT BBICTYTI/IEHUS C
yuéTOM 3a/lau MMpe3eHTal[iul U 0COOeHHOCTeH ayJUTOPUH.

Pery/ATHBHBIE YHHBepCa/bHbIe YyudeOHbIE JeHCTBHS

Camoopranusanus:

COCTaB/ISAThH I/IaH, aJrOPUTM PpeIlleHus 3a7jaud, BbIOMpATh CI1O0COO
pellleHUs] C YYETOM HMEIOIIUXCS PecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBaTb ¥ KOPPEKTUPOBAaTb BapUaHThI PEILeHWU C YYETOM HOBOU
vH(opMaIuu.

CaMOKOHTPO/1b, SMOLIMOHA/IbHBIN UHTE/JIeKT:

BJaZIeTh HaBbIKaMU T[0O3HAaBaTe/lbHOU pedieKCMd KaK OCO3HaHUs
COBepIIaeMbIX [JeMCTBUM M MBICJIUTEBbHBIX TIPOLECCOB, WX Ppe3yJbTaToB,
BAa/leTh criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpOLjecca U pe3ysbTara
peleHus MaTeMaTUYeCKOW 3a1auy;

npeJBUIeTb TPYAHOCTH, KOTOPbIe MOT'YT BO3HUKHYTh TIPU PellleHnu!
3a/laui, BHOCUTb KOPPEKTHMBbI B [eATe/IbHOCTb Ha OCHOBE HOBBIX
00CTOATeNBCTB, JaHHBIX, HalJeHHBIX OIIMOOK, BLISIBJIEHHBIX TPYAHOCTEM;
OLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa I[eJId U YCI0BUSIM, OOBACHATH TIPUUHHBI
JOCTW)KEHUs WA HeJOCTUKEeHUsI Pe3y/ibTaTOB [esITeIbHOCTH,
HaXOZWThb OIMMOKY, 1aBaTh OLIEHKY ITPUOOPETEHHOMY OITBITY.
CoBMecTHas J1eATe/IbHOCTD:

MOHMMAaTb W HCIO/Jb30BaTh  TMPEMMYIEeCTBA  KOMaHAHOH |
WH/IMBUyalbHOM paboThl TIPU pellleHny yueOHBIX 3ajiay, NPUHUMATh LIefb
COBMECTHOMH [1esiTe/IbHOCTH, TJIAHUPOBATh OPTaHU3al[ii0 COBMECTHOM paboThI,
pacripefiesiAiTh BUABl paboT, [OroBapuBaThCs, OOCY)KZATb MpOLIECC U
pe3ynbTaT paboThl, 0000IT[aTh MHEHHSI HECKOIBKUX JTIO/IEH;

y4acTBOBAaTh B TPYIMIOBBEIX (opMax paboTel (00OCyKaeHHs, 0OMeH
MHEHUH, «MO3TOBbIe IITYPMbI» M MHbIE), BLIMOJHATL CBOKO YacThb PabOTHI U
KOODZMHUPOBAaTh CBOU [IeWCTBHUS C JPYTMMH YieHaMH KOMaH/Ibl, OL[eHUBAaTh



KauecTBO CBOero BKJaga B  OOMMM  TIPOAYKT II0  KPUTEPHSIM,
chopMyTMpOBaHHBIM yYaCTHUKaMU B3auMO/IeCTBUSI.

INIPEJIMETHBIE PE3YJ/IbTATBI

K xonIy obyuenusi B 10 K/acce oOyUarOIMIACS TIOJYUUT CJIeAYIOIHE
rpefiMeTHbIe pe3y/bTaThl I10 OTAe/JbHbBIM TeMaM paboueii MPOTrpaMMbI
yueOHOTO0 Kypca «Anrebpa ¥ Hauasia MaTeMaTUUYeCKOTO aHa/Ii3ax:

Yucia v BbIYMC/IEHUA:

CBOOOJHO  OrepupoBaTh  MOHATUSMH:  PaljMOHA/JbHOE  YMCJIO,
beckoHeuHass mepuodeckasi po0b, MPOIEHThI, WUPPAIJMOHA/TBHOE YHCIIO,
MHOXXECTBA  PAlMOHA/JIBHBIX W JEUCTBUTENbHBIX  UHWCEJ,  MOAYJIb
JIeMICTBUTEIBLHOIO UHC/Ia;

TIPUMEHSITh ApOoOU M TIPOLIEHTHI /IS pellleHus MPUKIAAHbIX 3a/au U3
pa3/IMYHBIX OTpac/ier 3HaHWW U pealbHOM YKU3HHU;

NPUMEHATb  TPUOIKEHHbIE BBIUKCEHUs, TIpaBWa  OKPYTJIeHMUs,
TIPUKUJIKY U OLIEHKY pe3y/ibTaTa BbIUYMC/IEHUN;

cBOOO/IHO OTEepUpOBaTh TIOHATUEM: CTeTleHb C IIeJIbIM TI0Ka3aTeseM,
WCIO/Ib30BaTh TOAXOJAIYI0 (POPMY 3alvCUh [IeUCTBUTENbHBIX YHUCeN IS
pelleHus MPpakKTUYeCKUX 3a/iau v Mpe/CTaB/IeHUs] JaHHbBIX;

CcBOOOJHO  OmepupoBaTh  TIOHATHEM:  apuU(pMeTHUeCKUil  KOpeHb
HaTypaJbHOU CTeleHu;

CcBOOOJHO OMepupoBaThb TIOHATHEM: CTeleHb C  PpalOHaIbHBIM
Ti0Ka3aresieM;

CBOOOJHO OTEpPUPOBATh MOHATUSIMH: JOrapudM UHcia, AecITHYHbIe U
HaTypaJibHble JIorapuMbl;

CBOOOJHO OMEpUpOBaThb TIOHATHAMHU: CHHYC, KOCHHYC, TaHT€HC,
KOTaHI€HC UKCJIOBOTO apryMeHTa;

OMepUpoOBaTh TOHSTUSAMU: apKCUHYC, apKKOCHMHYC W apKTaHTeHC
YMCIOBOTO apryMeHTa.

YpaBHeHus u HepaBeHCTBaA:

cBOOO/IHO  OTEepUpOBaTh  TOHSATHUSIMU:  TOXKAECTBO, ypaBHEHHe,
HEPaBeHCTBO, PABHOCW/IbHbIE  ypaBHEHUSI U  YpaBHEHUs-CJIe[CTBUS,
PaBHOCUJIbHbIE HEPABEHCTBA;

TIPUMEHSATb pa3/IMUHble MeTOZbl PellleHHs PAlMOHATbHLIX U JPOOHO-
pal[MOHa/IbHbIX yPaBHEHUM, TPUMEHSITb MeTOJ, WHTEepPBa/OB [I/isl pelleHUs
HepaBeHCTB;

CBOOOJHO OTIepHUPOBaTh MOHATUSIMH: MHOTOUJIEH OT OJIHOM ITepeMeHHOMH,
MHOTOU/IeH C lieJibIMA Ko3(duliieHTaMl, KOPHU MHOTOY/IeHa, NPUMEHSTh
JleJleHWe MHOroujieHa Ha MHOTOY/IeH C OCTaTKOM, TeopeMy be3y u Teopemy
Buera g5 pelnenust 3ajau;

cBOOO/IHO OTEepPUpPOBaTh TOHATHSIMHU: CHUCTEMa JIMHEWHBIX ypaBHEHWH,
MaTpulia, OIpeJe/nuTe/b MaTpUllbl 2 X 2 U ero reoMeTpuuecKuil CMBbICI,



WCII0J/Ib30BaTh CBOMCTBA OTpeieiuTesisi 2 X 2 /1Jis BbIUMC/IeHUs] ero 3HaueHusl,
NIPUMEHATb OMNpeJe/NuTeNu [jisi pelleHUs CUCTeMbl JIMHENMHbIX YpaBHEHWH,
MO/Ie/IMPOBaTh peasibHble CUTyallud C TIOMOIIBK) CHUCTeMbl JIMHEWHBIX
ypPaBHEHMM, MCCIeloBaTb TOCTPOEHHble MOZeId C TOMOLIbI0 MaTpUL] M
orpejenuTesield, MHTEPIPeTHPOBAaTh MOJyUYeHHbIN pe3y/bTarT;

WCIO/Ib30BaTh CBOWCTBA [EWCTBUM C KOPHSIMM [ijisi TpeoOpa3oBaHus
BbID&KEHUI;

BBITIO/IHATL TIpeoOpa3oBaHusl UWC/IOBLIX BbIPAKEHWM, CO/epKalluX
CTeMNeHM C palMOHaIbHBIM [TOKa3aTeseM;

WCTIO/b30BaTh ~ CBOWMCTBA  JjiorapumoB  Ajiss  TpeoOpa3oBaHUs
norapuMHUUeCKUX BbIDa’KeHUM;

cBOOO/IHO OTIePUPOBATh MOHSATHUSIMU: UpPpPaljMOHabHbIe, TOKa3aTe/bHbIe
W Jiorapu@muueckue ypaBHEHHUs, HaxXOJUTb WX peIleHUs C TIOMOILbIO
PaBHOCWIBHBIX I1epPeX0/i0B U/ OCYILeCTBIISs IPOBEPKY KOPHel;

NpUMEHATb ~ OCHOBHble  TPUTOHOMeTpUueckhe  (GopMyJbl  JJid
nipeobpa30BaHusi TPUTOHOMETPUUECKUX BbIPAyKEHUI;

CBOOOJHO OIEpUpOBATh TIOHATHEM: TPUTOHOMETPHUUECKOe ypaBHeHUe,
NpUMEHSITh  HeoOXonuMble (OPMYJ/bI  fiJii  pellleHUs] OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKHX YDPaBHEHU;

MO/leNTMpOBaTh peajibHble CUTYyallud Ha si3blke anreOpbl, COCTaBJSATH
BbIDA)KEHUS], ypaBHEHMsl, HepaBeHCTBAa [0 YCJOBHUIO 3a/laud, UCC/Ie[0BaTh
TOCTPOEHHbIe MO/Ie/TH C UCTI0J/Ib30BaHUEM arlTiapara aareophi.

DyHKIUU ¥ rpauKu:

cBOOOIHO OMepypoBaTh TMOHATUSAMU: (YHKLMS, CrOCOOBI 3afaHuUs
GyHKIMMW, B3aMMHO oOpaTHble (YHKLWW, KOMITO3ULIUS (PYHKI[UH, rpaduk
(GYHKIIAW, BBITIO/IHATD 3/IeMeHTapHbIe TTpeoOpa30oBaHys rPadUKOB (PYHKIIHIA;

cBOOO/IHO  OTepUpOBaTh TOHATHSAMHU: 00/aCcTh  OTpefile/ieHUss U
MHOXECTBO  3HaueHUM  (PyHKIUM, HyIM  (QYHKIUH, [POMEXYTKHU
3HAKOITOCTOSIHCTBA;

CBOOOJHO OMepupoBaTh TOHSATHSIMU: UETHble W HEUETHble (DYHKIUH,
nepuofuueckie  (PyHKLUM, TIPOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH,
MaKCUMYMbl 1 MUHUMYMbI (DYHKLIMM, HauOo/blllee U HaMeHbIllee 3HaueHre
GYHKIMM Ha TIPOMEXKYTKE;

cBOOOZHO  OmMepupoBaTh  MOHSATUSIMU:  CTeleHHass QYHKLUS C
HaTypajJbHbIM W LeJbIM T[OKa3arejaeM, rpaQuK CTeneHHOW (QYHKLUU C
HaTypaJbHbIM U LeJbIM T[lOKa3aTeseM, IpaUK KODHS N-OM CTereHd Kak
byHKI[MM 00paTHOM CTeTeHu C HaTypasbHbIM TOKa3aTeseM;

OTIepUpPOBaTh TIOHATUSMU: JIMHeWHasi, KBajipaTUUHasi U JpPOOHO-
JIMHelHasi PYHKI[MH, BbITIOJIHATh 3JIeMeHTapHOe MCCeloBaHUe U TIOCTPOeHre
1X rpauKoB;

cB0OOHO OIeprpoBaTh TTOHATUSIMU: rokasaTesibHas 17}
norapumMuueckass (yHKLUM, UX CBOWCTBA U TpavKW, UCIOIb30BaTh HUX
rpauky A1 peleHusl ypaBHeHUH;

cB0OOJHO OIeprpoBaTh TTOHSTUSIMU: TPUTOHOMeTpUYeCKast
OKDY’>KHOCTb, OMpeJie/leHie TPUTOHOMETPUUECKUX (YHKLMKA UKCI0BOTO



apryMeHTa;



WCIOo/b30BaTh rpadvku (YHKLUM [Jjs WCCAe[0BaHUST TPOLIECCOB U
3aBUCUMOCTEM MpH PellieHr  3a7au U3 APYruX yueOHBIX MTpeIMeTOB U peaTbHOU
)KW3HU, BbIpaXkaTh (JOPMy/IaMU 3aBUCUMOCTH MeXXy BeJIMUMHAMU;

Havyasa MmaTeMaTH4eCKOro aHa/Im3a:

cBOOO/IHO OTepUpPOBaTh MOHATUAMU: apu(mMeThuecKass U reoMeTpruuecKas
niporpeccusi, 6eCKoHeUHO yObIBaroIljasi reoMeTpruuecKasi IpOTPeccHs, JTMHEHHBINA
W JKCIMOHEeHI[MaNbHBIA  poCT, (opMysia CJOXKHBIX TIPOLIEHTOB, HMeTb
Tipe/iCTaB/IeHe O KOHCTAHTe;

WCII0/Tb30BaTh MPOTrPecCuM [/isl pellleHrs] peaslbHbIX 3aj/jau TMPUKIaJHOrO

XapakKkTepa;
cBOOO/IHO OMepupoBaTh TMOHITUSIMU: T10C/Ie[0BaTe/bHOCTb, CIIOCOOBI
3a/laHus MoCJie/J0BaTeIbHOCTEM, MOHOTOHHBIE 17| OorpaHuYeHHbIe

10CJie/J0BaTe/TlbHOCTA, TOHMMAaTh OCHOBBI 3apOXKAEHWSI MaTeMaThUueCKOro
aHa/lM3a Kak aHa/rM3a 6eCKOHeuUHO MaJbiX;

cBOOO/IHO OTepUpOBaTh TOHATUSIMU: HempepbiBHbIe (GYHKI[UH, TOUKHU
pa3phbiBa rpaduka GyHKIMH, aCHMITTOThI TpadurKa QyHKIINY;

cBOOO/IHO OTIepUpPOBaTh TOHATHEM: (YHKI[WS, HelpepbiBHAs Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTpepbIBHBIX (PYHKI[WH /1Jis pellieHus 3a/jay;

cBOOOJHO OIepUpoBaTh TIOHSATUSIMU: TiepBasi U BTOpasi MPOU3BOJHBIE
(GyHKLMH, KacaTesibHas K rpavKy (QyHKLUY;

BBIUMC/IATh  MPOM3BOJHBIE  CYMMbI, TPOM3BEJEHUS, YaCTHOTO U
KOMIO3ULIUU IBYX (DYHKI[MH, 3HAaTh TIPOU3BO/IHbIE 3/IeMeHTapHbIX (YHKIIWM;

WCII0/Tb30BaTh reOMeTprUUYeCcKui U (PU3MUYeCKUil CMbIC/T MPOW3BOAHOM AJIs1
pellieHys 3a/au.

MHoxecTBa ¥ JIOTHKa:

cBOOO/IHO  OMepupoBaTh TIOHATUSMU: MHOXKECTBO, OIepaluu  Haf
MHO>KeCTBaMU;

WCTI0/Ib30BaTh  TEOPEeTUKO-MHOXKECTBEHHBIM  amnmapar [/ OMuCaHus
peasibHbIX TPOLIECCOB U SIBJIEHWM, TIDU DellleHWM 3a/lay M3 APYTUxX yuyeOHBIX

Tipe/IMeTOB;
cBOOO/IHO OTepupoBaTh TOHATUSMU: OTIpefiesieHHe, TeopeMa, ypaBHeHue-
CJIeCTBHE,  CBOWCTBO  MaTeMaTUUeCcKOro  OOBeKTa,  /I0Ka3aTesbCTBO,

PaBHOCHU/IBHBIE YPaBHEHUs U HepaBeHCTBa.

K xoH1y oOyueHusi B 11 ksacce oOydaromuics MOMYUYUT ClieyoLue
npeZIMeTHbIEe pe3y/IbTaThl 10 OTJe/IbHBIM TeMaM paboyeii porpamMmbl yueOHOTO
Kypca «Anrebpa 1 Hauasia MaTeMaTHUeCKOTO aHa/H3a»:

Yucna v BLIYMC/IEHHSA:

cBOOO/IHO OMepupoBaTh TOHATUSMU: HaTypajJbHOE U 1iefioe UHuCIo,
MHOJKeCTBa HaTypa/IbHBIX U LieJIbIX YuCeJsl, UCII0/Ib30BaTh IPU3HAKU [1e/ITUMOCTH
tesnbix uucen, HOO u HOK HaTypasbpHbIX uucesn [ PpelleHWs 3azad,
NpUMEHATh anroputm EBknvza;

cBOOOJHO OmnepupoBaTh IIOHSATHEM OCTaTKa IO MOJYJ/IO0, 3alMChIBaTh
HaTypa/lbHbIe YKC/la B pa3/IMuHbIX MTO3ULIMOHHBIX CUCTeMaX CUMUC/IeHUS;

cBOOOJHO OMepupoBaTh MOHATUSMU: KOMITJIEKCHOE UWCI0 W MHOKeCTBO



KOMIUIEKCHBIX UHCeJI, TIPeJCTaB/IATh KOMIIEKCHbIe YKC/a B anreOpanyeckoi
W  TPUTOHOMETpUYeckou  (opme,  BBITIOJHSATh

apu(dmMeTHuecKre oOrepalui C HUMH W u300pakaTh Ha KOODAWHATHOU
TJIOCKOCTH.

YpaBHeHMs U HEPaBeHCTBA:

cBOOO/IHO OIEepUpPOBaTh MOHIATUSMU: MppPAliOHaIbHbIe, TIOKa3aTe/lbHbIe U
norapudMuUUuecKrie HepaBeHCTBA, HaXOJUThb WX pellleHuss C TOMOII[bIO
PaBHOCUJIbHBIX TIEPEX0/IOB;

OCYIIIeCTB/ISITh OTOOP KOPHEM TIpU pelleHHd TPUTOHOMETPHUECKOTr0
ypaBHEHUSI;

CcBOOOJHO OMepupoBaTh TOHATHEM TPUTOHOMETPHUUYECKOe HepaBeHCTBO,
NpUMeHsATb HeoOxoAumble (OPMyJbl  [si  pellleHUss OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOO/IHO OTIepHpPOBATh MOHATHSMHU: CUCTEMAa U COBOKYITHOCTb YpaBHEHUI
1 HEepaBeHCTB, PaBHOCW/IbHbIe CHUCTEMbl M CHUCTEMbI- CAeACTBUSl, HaXOJUThb
pellieHUs] CUCTeMbl W COBOKYMHOCTeW pal[MOHa/IbHbIX, WPPalMOHA/IbHBIX,
TOKa3aTe/bHbIX U JorapudMUUeCcKUX ypaBHEHUM U HePaBEeHCTB;

peliiaThb paljoHa/IbHbIe, VppalyoHa/bHbIe, roKa3aTeJbHble,
norapubMuuecKkrie W TPUTOHOMETpPUYeCKHWe YpaBHeHWs W HepaBeHCTBa,
cofieprkalliyie MOy/I1 Y TlapaMeTphl;

TIPUMEHSITh Fpadruueckrie MeTO/bI /ISl pellieHUs] ypaBHeHU U HepaBeHCTB,
a TakKe 3a/jau C TapaMeTpamu;

MO/IeJIMPOBaTh peajibHble CUTyal[dd Ha sI3blKe anreOpbl, COCTaBJISATH
BbID@)KEHUS], YpaBHEHHUs], HEpaBeHCTBA M WX CHUCTeMbI IO YCJIOBHIO 3ajlauM,
WCC/IejoBaTh TOCTPOeHHbIe MOJIe/IM C WCIOoJb30BaHHWeM arrapaTa anrebpsbl,
VMHTEepNpeTUPOBaTh MOJyYeHHbIA pe3y/bTar.

DyHKIUU ¥ rpaduKu:

CTPOUTb  TpaUKA  KOMMO3UIMKM  (YHKIUM C  TIOMOIIbIO
3/IeMEHTapHOr0 UCC/Ie/I0BaHUs U CBOKMCTB KOMIO3ULIMM ABYX (QYyHKLIWM;

CTpPOUTH TeoMeTpHUeckue 00pa3bl ypaBHeHHWU ¥ HepaBeHCTB Ha
KOOPJWHATHOM TIJTOCKOCTH;

CcBOOOTHO oreprupoBaTh TTOHSITUSIMU: rpaduku
TPUTOHOMETPUUECKUX (DYHKIIUA;

NMpUMeHSITb  QYHKUMKA [ MOJe/TMPOBaHUs W UCC/Ie[JOBaHUS
peasibHbIX MPOLIECCOB.

Haua/sia MaTeMaTHueCcKOro aHaau3a:

WCIO/Ib30BaTh  TMPOU3BOJHYHO IS WCCAeZiloBaHUS  (DYHKIMM  Ha
MOHOTOHHOCTh U 3KCTPEMYMBbI;

HaXOZWTb HauOoOJIbIllee U HauMeHbIIlee 3HaueHUsI (YHKI[UH HelpepbIBHOM
Ha OTpe3Ke;

WCII0/Ib30BaTh MPOM3BO/IHYIO /11 HAaXOXKAEHWS HaWIyulllero peleHus B
MPUK/JIAJAHBIX, B TOM YMC/Ie COLMaJbHO-5KOHOMUUECKUX, 3ajlauax, s
orpejesieHUs CKOPOCTU M YCKODeHMs Tpoliecca, 3aJaHHOro (opmyJion Wau
rpadrKomMm;



cBOOO/IHO oOmepyUpoBaTh TIOHATUSMU: TiepBooOpa3sHasi, OTmpe/eTeHHbIM
MHTerpas, HaxXxOJuTh IepBooOpa3Hbie 3/eMeHTapHbIX (YHKLUUN U BBIUMC/IATH
uHTerpas 1o gopmyse HotoToHa-JIeliOHUIIa;

HaXO[UTh TUIOL[AAU TUIOCKAX ¢GUryp u OOBEMBI Tejl C TIOMOILbIO
VHTerpasa;

VMMeThb TIpeJiCTaB/eHre O MaTeMaTUueCKOM MO/le/TMPOBaHUM Ha MpUMepe
cocTaiieHUs AU QepeHLMaTbHbIX YPaBHEHUN;

pellaTh TIPUKJ/IaHbIE 3a/lauH, B TOM UHCJIe COL[HabHO- 9KOHOMHUYECKOTO U
¢bur3nMUecKoro xapakTepa, CpeZicCTBAMM MaTeMaTHUUeCKOT0 aHa/In3a.



Cucrema onjeHMBaHus U GopMbl KOHTPOJIA
y4yeOHOro mpeamMera «Asiredfpa v Hayasla MaTeMaTHYeCKOr0 aHa/Iu3a»

Yuutenb OljeHWBaeT 3HAHUSI M YMEHUS yyallluxcs C Yy4eTOM HX
WH/MBH/ya/IbHBIX 0COOeHHOCTe.

1. Copepxanvne U 00beM MaTepuana, TMOJJieXallero TMpPOBepKe,
onpegensieTcsi mnporpamMmmou. [Ipy mNpoBepke yCBOeHMs Marepuaia HYXXHO
BBISIBJISITb  TIOJIHOTY, TIPOYHOCTh YCBOEHHSI YyUal[UMHUCS TeOpUU U YMeHUsi
TIPUMEHSIT ee Ha MPAaKTUKe B 3HAKOMbBIX Y HE3HAKOMBIX CUTYaLUsIX.

2. OcHoOBHBbIMM (hOpMaMU TMPOBEPKA 3HAHWW M YMEHHW Yyualuxcs TI0
MaTeMaTHKe SIBJISTIOTCS MUCbMeHHass KOHTpOJibHasi paboTa M yCTHBINA ompoc. [Ipu
OlleHKe MUCbMEeHHBIX U YCTHBIX OTBETOB yuWTe/b B TMEPBYI0 Odepe]b YUUThIBAeT
MOKa3aHHbIe YUYalUMUCS 3HaHUSI U yMeHHs. OLieHKa 3aBUCUT TakXKe OT Ha/u4us U
XapakTepa MOrperHoCTeN, JONYIeHHbIX YYalliMUCS.

3. Cpey TIOrpelHoCTel BBIZIe/IAIOTCS OIMOKY U HefloueThl. [TorpeiHocTsb
CUMTaeTCsl OLIMOKOM, ec/ii OHa CBU/IETEIbCTBYEeT O TOM, UTO YUEHUK He OBJafien
OCHOBHBIMU 3HaHUSIMHM, YMEHHUsIMU, yKa3aHHbIMU B Tiporpamme. K Hemouetam
OTHOCSITCSL TIOTPELIHOCTH, CBU/ETENbCTBYIOLME O HEeJ0CTaTOUHO TOJIHOM WU
HEeJIOCTaTOYHO TIPOYHOM YCBOEHMM OCHOBHBIX 3HaHWM M yMeHUW WM 00
OTCYTCTBMM 3HaHWM, He CUMUTAIOIIUXCA B MpOrpaMMe OCHOBHbIMU. Hefouetamu
TaK)Ke CUMTAIOTCS: TOTPeLIHOCTU, KOTOpble He TMpHBeNr K HWCKaXXKeHUI0 CMbIC/Ia
TI0JTyUeHHOTO0 YYeHWKOM 3aJjaHusi Wik criocoba ero BBIMTOIHEHHs; HeaKKypaTHast
3aMMch; HeOpe)XXHOoe BBIMO/IHEHWE dYepTeXka. ['paHuWIla MeXAy OIIMOKaMu W
HeJijoueTaMy SIBJIIETCS B  HEKOTOPOM CTemeHW ycaoBHOW. [lpy  ofgHuMX
oOcTosiTeNILCTBAX JONyLLeHHast y4alMHUCS MOTPeITHOCTh MOXXeT
pacCMaTpUBaThCS YuuTe/leM Kak OInMbka, B Jpyroe BpeMs W TIPU JIPYTHX
00CTOsITE/TLCTBAX — KaK HeJloueT.

4. 3ajaHus 51 YCTHOTO M NMHMCBMEHHOIO OIpOoCa Yvyaljuxcs COCTOSIT W3
TEOPeTUYECKUX BOMPOCOB M 3azad. OTBeT Ha TeOpeTMYeCKUH BOMPOC CUUTAETCH
Oe3yripeuHbIM, eC/I1 10 CBOEMY CO/iep>KaHHI0 MOTHOCTBI0 COOTBETCTBYeT BOIPOCY,
COJIep)KUT BCe HeoOXoAuMble TeopeThuueckre (akThbl si 000CHOBaHHbIE BBIBO/IbI, A
ero U3/10XKeHUe Y MUCbMEeHHasl 3aluCh MaTeMaTUYeCKU rPaMOTHBI U OTJIMYAKOTCS
M0C/Ie/JOBaTe/IbHOCTbI0 M aKKypaTHOCThbIO.  PellleHWe  3ajauM  CUMUTaeTcs
Oe3ymnpeuHbIM, €C/M TPaBWILHO BbIOpAaH CIOCOO pelleHrss, CamMoO peIleHHe
COTIPOBOXK/IAeTCsI HEOOXOAMMBIMU OOBSICHEHHSMU, BEPHO BBITIOJIHEHBI HY’KHBIE
BBIUMC/IEHUS] U TIpeoOpa3oBaHusl, TIOMy4YeH BepHbIN OTBET, TOC/eoBaTebHO U
aKKYpaTHO 3allMCaHo peLleHue.

5. OueHka oTBeTa Yyuallerocsi Ipd YCTHOM W THCbMEHHOM OIIpoCe
TIPOBOJUTCS MO TSATUOA/UILHOW CHCTEMe, T. €. 3a OTBET BBLICTABJSIETCS OfHA U3
otmeToK: 1 (T10X0), 2 (HEYyAOB/IEeTBOPUTENbHO), 3 (YyAOB/IETBOPUTENBbHO), 4
(xopoiiio0), 5 (OTAMYHO).

6. YuuTenb MOXKeT TIOBbICUTb OTMETKY 3a OPUTUHA/IbHBIM OTBET Ha BOIPOC
WM OPUTMHA/IbHOEe pelleHre 3aJjaud, KOTOpble CBUJETENbCTBYIOT O BBICOKOM



MaTeMaTUUeCKOM Pa3BUTHUU y4alllerocs; 3a pellieHHe Oosiee CI0XKHOMW 3afjaud WM
OTBeT Ha 0oJiee CJIOXKHBIN BOIIPOC, TPeAJIOKeHHbIe yYalleMycsi JOTOTHUTEeTbHO
TIOC/Ie BLITIOJTHEHUS] UM 3aJaHU.

Kpurtepuu o160k

K rpyObiM ommbKaM OTHOCSATCS OIIMOKH, KOTOpble OOHApy’KHUBaIOT
He3HaHUe yJal[uMHCs (OpMyJi, TIPaBU/I, OCHOBHBIX CBOMCTB, TEOPEM U HEyMeHHe
WX TIPUMEHSITh, He3HaHWe TIPUEeMOB pellleHUs 3a/lay, pacCMaTpUBaeMbIX B
yueOHUKAX, a TaK>Ke BBIUNC/IUTE/IbHBIE OITMOKU, eC/TH OHU He SIBJISIFOTCS OTTUCKOM;

K Herpy6biM o111ibKaM OTHOCSITCS: TIOTepsi KOPHSI UM COXPaHeHHe B OTBeTe
TIOCTOPOHHEr0 KOpHS; OTOpacbiBaHuWe 0e3 0OBSICHeHWH OJHOrO W3 HHUX W
paBHO3HauHbIe UM; K He/joueTaM OTHOCATCS: HepallMOHa/IbHOe pellleHre, OTTMCKH,
HEeI0CTaTOYHOCTh WM OTCYTCTBHE MOSICHEHUM, 000CHOBAHUM B PellleHUsIX

OueHKa YCTHBIX OTBETOB YYalXCsl

OTBeT OLIeHMBAEeTCSI OTMETKOM «5», eC/M YYeHUK: TIOJIHO PacKpbUI
cofiep>kaHre MaTepuasa B 00beMe, TIpelyCMOTPEHHOM MPOrpaMMOii U yueOHUKOM,
W3/IOKWJI MaTepuajl TPaMOTHBIM $I3bLIKOM B  OTpeJe/ieHHOW  JIOTh4YecKou
TOC/Ie/OBaTe/IbHOCTH, TOUHO WCIIO/Ib3ysl MaTeMaTHYecKyl0 TePMUHOJIOTHIO U
CUMBOJIUKY; TIPABUILHO BBITTOJIHUJI PUCYHKH, UePTeXH, rpadrKy, COMyTCTBYOIHE
OTBETYy; TIOKa3al yMeHHe W/UTIOCTPUPOBaTh TeOpeTUUYeCKUe  TIOJIOXKEeHUS
KOHKPETHBIMU MPHUMEpPaMU, MPUMEHSITh WX B HOBOW CHUTYal[dW MPH BBITOJHEHUH
MPAaKTUUeCKOTO 3a/laHusl; TIPOJEMOHCTPHUPOBA/l yCBOEHWe paHee U3yueHHbIX
COMYyTCTBYIOLUX BOMPOCOB, C(HOPMUPOBAHHOCTh U YCTOMUYMBOCTb UCIO/b3yeMbIX
npu oTpaboTKe yMeHHWM U HaBBIKOB; OTBeUa/l CAMOCTOSATeThHO 6e3 HaBOASIIUX
BOTIPOCOB  yuuTessi. BO3MOXKHBI OfiHA - [Be HETOYHOCTH TpPU OCBelleHUH
BTOPOCTEIeHHbIX BOMIPOCOB WM B BBIK/IaZIKaX, KOTOpPble YUeHUK JIeTKO MCTIPAaBUJI
T0 3aMeYaHHI0 yUuTeJIsl.

OTBeT OLIeHMBAeTCs 0TMETKOM «4», eCc/iu OH Y OBJETBOPSIET B OCHOBHOM
TpeOOBaHUSIM Ha OLIEHKY «5», HO TIpU 3TOM HMeeT OAWH W3 HeJOCTaTKOB: B
W3/I0KeHWH J0myleHbl Hebosibie rpobesibl, He WCKa3WBIIME MaTeMaThudeckoe
cofiep>KaHre OTBeTa; JOMyIeHbl OIUH — /IBa HeloueTa IMPHU OCBEIleHUH OCHOBHOTO
CoZiep>KaHHsI OTBETa, UCIIPaBJ/IeHHbIE 110 3aMeUYaHHI0 YUUTeJIs; AOMYIeHbl OlrOKa
wii Gosee ABYX HEZOUETOB MPH OCBEIEHWH BTOPOCTENEHHBIX BOMPOCOB WM B
BBIK/Ia/IKaX, JIETKO UCTIpaB/IeHHbIe 110 3aMeUYaHUI0 YUUTeJIsl.

OrMeTrka «3» CTaBUTCS B C/eAyHOIUX C/IydasxX: HeIMOJHO WU
Heroc/ieloBaTelbHO pacKphITO COJ/lep)KaHHWe MaTepuasa, HO Ti0Ka3aHO obiijee
MOHVMaHHWe BOTpOCa W TIPOJIEMOHCTPUPOBAHbI YMEHMs], [OCTaTOUHbIe [I/ist
JalbHeWIero  yCBOeHMs ~ TPOrPaMMHOTO  MaTepuana  (orpefiesieHHbIe
«TpeboBaHUsIMM K MaTeMaTUUeCKOW TIOATOTOBKE Y4Yall[UXCs»); UMeIUCh
3aTpyAHeHUs] WK JOMyleHbl OLIMOKY B OTpe/ie/IeHU TIOHSTHM, UCI0/b30BaHUN
MaTeMaTHueCKOW TepPMUHOJIOTHM, UepTeXKax, BbIK/Ia[KaxX, HCTpaBeHHbIe TOCye
HECKOJIbKUX HABOJSIIMX BOTPOCOB YUMTessl; YUYeHWK He CIpaBUICA C
NpUMeHeHWeM TeOpHUM B HOBOW CUTYal[uM TIPH BBLITIOJTHEHUM TIPAKTUYeCKOTO
3a/laHusl, HO BBITIOJIHWI 3aJlaHusl 00s13aTeIbHOTO YPOBHS CJIOXKHOCTH T10 JJaHHOMN
TeMe; TIPU 3HAHWM TEOPeTUUYEeCKOr0 MaTepHasja BbIsSBAEHAa HeAOCTaTOUHAas
c(hopMHUPOBAHHOCTh OCHOBHBIX YMEHUM U HAaBLIKOB.



OTMeTKa «2» CTaBUTCSl B C/Ie[IyIOLIUX CydasiX: He PAacKpbITO OCHOBHOE
cofiep>kaHre yueOHOro Marepuana; OOHapy)KeHO He3HaHWe WM HeloHWMaHue
yueHUKOM Oosibllieli uav Haubosjiee Ba)KHOM dYacTH yueOHOTO MaTepuara;
JOMyll[eHbl ~ OMMOKM B  OMpeJe/ieHUd  TIOHATHM, TIPU  WCIIOJb30BaHUU
MaTeMaTH4YeCKOM TepMHUHOJIOTMM, B DPHUCYHKax, 4Yepre)kax WM rpajukax, B
BBIKJIaZIKaX, KOTOpPble He WCMpaBJ/ieHbl MOC/e HeCKOJbKUX HaBOZSLIMX BOIMPOCOB
yuuTessl.

OueHKa NUCbMEeHHBIX PadoT yyaimxcs

Ormerka «5» CTaBUTCA, ecau: paboTa BbIMIOJIHEHA TIOJHOCTBIO; B
JIOTUYECKUX PacCy>KIeHUsIX ¥ 000CHOBAaHWM PeIlleHUs] HeT Mpo0esioB 1 OIIMOO0K; B
pellileHuH HeT MaTeMaTh4YeCKuX OIIMO0K (BO3MOXKHA OJjHAa HETOYHOCTh, OMKCKa, He
ABJISIOLIASICSL C/Ie/ICTBUEM He3HaHWs WM HelOHWMaHus yueOHOro martepuasa).

OtrMeTrKa «4» CTaBUTCS, ecjid: paboTa BBITIOJTHEHA TIOJHOCTBIO, HO
000CHOBaHMSI II1aroB peIleHusi HeJ0CTaTOuHbl (ec/u yMeHHe OOOCHOBLIBATh
pacCyKZieHusl He SIB/ISUIOCH CTeliiaabHbIM 00beKTOM MPOBEpKH); JOMyIleHa ofHa
ombKa UM /IBa-TPU HeZloueTa B BLIK/I/[KaX, PUCYHKAX, uepTeXkax Win rpadukax
(ecr 3TM BUABI PabOTHI He SIBJISUTUCH CIeLUa/JIbHBIM OOBEKTOM TIPOBEPKH).

OtmeTKa «3» CTaBUTCS, €C/IU: JIOTyIleHbl Oojiee OfHOM OIMOKY unu 6osiee
JIByX-TPEX HEeJ0UeTOB B BBIK/I3JKaX, YepTeXax WM rpapukax, HO yyalluucs
B/a/ieeT 00si3aTe/TbHBIMKA YMEHUSIMU T10 TIPOBepPsieMOi TeMe.

OTMeTKa «2» CTaBUTCS, eC/d: [JOMyleHbl CYyIleCTBeHHble OILINOKH,
ToKa3aBlllke, YTO yuallluiics He BajieeT 00si3aTe/IbHBIMU YMEHUSIMU 110 JIaHHOM
TeMe B MOJIHOM Mepe.

OneHKa TeCTOBBIX PadoT yJyamuxcs

OTMeTKa «5» CTaBUTCS, €C/IH: YUaIICs BeIIOAHNA BepHO 90-100% paboTsI
OTMmeTKa «4» CTaBUTCS, €C/IU: yUaluics BePHO BoIMOMHUI 70-89% paboThl
OTMeTKa «3» CTaBUTCS, €C/IH: YUal[UiCs BepHO BhITOMHUI 50-69% paboTsI
OTMeTKa «2» CTaBUTCS, C/IU: YUaluiics BeINoIHMWI MeHee 50% paboThl



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KITACC
KonuuyecTBo uyacoB
Ne HaumeHoBaHue pa3jie/ioB JnexkTpoHHbIE (HU(poBHIe)
KonTpoabHbIe IIpakTHuyeckue
/Tl | ¥ TeM NporpaMmbI Bcero oOpa3oBarte/ibHbIE Pecypchl
paboTsI paboThI

MHoXecTBO https://lesson.academy -
IefiCTBUTE/IbHBIX YHCEJL. content.myschool.edu.ru/02.2/ 07
MHorousieHbl.

1 24 1
ParrioHa/ibHbIe YpaBHeHHs
Y HepaBeHCTBa. CHCTeMbl
NTUHEWHBbIX ypaBHEHUU
DyHKIUU 1 TPadUKH. https://lesson.academy -

2 CrereHHast ByHKLS C 12 1 content.myschool.edu.ru/02.2/ 07
1]eJIbIM TTOKa3aTenemM
ApudmeTrueckuii KOpeHb https://lesson.academy -
N-0¥f CTereHmy. content.myschool.edu.ru/02.2/ 07

3 15 1
VppanuoHasnbHbie
ypaBHeHUst

4 IToka3arenbHast GyHKIIS. https://lesson.academy -
TTokasaTe/bHbIE YpaBHEHHS 10 1 content.myschool.edu.ru/02.2/ 07
Jlorapudmuueckast https://lesson.academy -
byHKLSL. content.myschool.edu.ru/02.2/ 07

5 18 1
Jlorapudmuueckue
ypaBHEHUSI

6 TpUroHOMeTpHUYECKHe 22 1 https://lesson.academy -

content.myschool.edu.ru/02.2/ 07




BBIPa)KEHHS U ypaBHEHUsT
[TocnemoBaTelbLHOCTU U https://lesson.academy -
TIPOrPeCccuu 10 1 content.myschool.edu.ru/02.2/ 07
HerpepbiBHbIE (DYHKIWH. https://lesson.academy -
T[TpousBogHas 20 1 content.myschool.edu.ru/02.2/ 07
[ToBTOpEHME, 060OIIIEHHE, https://lesson.academy -
CUCTeMAaTHU3aL1sa 3HAHUM s 2 content.myschool.edu.ru/02.2/ 07

OBIIEE KOJIMYECTBO

YACOB 10 TTIPOMPAMME 136 10 0




11 K/TACC

KonuuecTBO 4acoB

Ne HaumeHoBaHUe pa3/ie/ioB JeKTpoHHBIe (U(POBHIE)
KonTponbHbIe IIpakTHuyeckue
1/l | ¥ TeM NporpaMmabl Bcero oOpa3oBaTe/IbHbIE PeCcypChl
padoThI padoThI
VccnepoBanue GyHKLUWN C https://
L TIOMOIL[BIO TIPOU3BOLHON 22 1 lesson.academycontent.myschool.edu
.ru/02.2/ 07
[TepBoOOpasHas u https://
2 UHTerpan 12 1 lesson.academycontent.myschool.edu
.1u/02.2/ 07
['paduku https://
TPUrOHOMETPUUECKUX less(());l.zacgdemycontent.rnyschool.edu
3 byHKLHiA. 14 1 .ru/02.2/ 07
TpuroHomeTpruueckre
HepaBeHCTBa
VppaioHasnbHele, https://
[IOKa3aTe/bHBIE U lesson.academycontent.myschool.edu
4 24 1 .ru/02.2/ 07
norapugmuueckue
HepaBeHCTBa
5 KowmrisiekcHble uncia 10 1 https://
lesson.academycontent.myschool.edu
.1u/02.2/ 07
HarypanbHble U Liesibie https://
6 yncaa 10 1 lesson.academycontent.myschool.edu
.ru/02.2/ 07
Cucrembl pallMOHa/TbHbIX, https://
MPPALMOHATBHBIX lesson.academycontent.myschool.edu
.ru/02.2/ 07
7 MOKa3aTe/bHbIX U 12 1
norapupmMUUecKux
yPaBHeHUM




3a/lauu C mapaMeTpaMu 16 1 https://
lesson.academycontent.myschool.edu
.1u/02.2/ 07

[ToBTOpeHue, 060011eHNe, https://

CHCTeMaTH3aLys 3HaHUI 16 2 lesson.academycontent.myschool.edu
.1u/02.2/ 07

OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOI'PAMME




IIOYPOYHOE IVTAHVUPOBAHUE

10 K/TACC
KosinuecTBo uacos J/IeKTPOHHbIE
No ara H(ppoBkIe
Tema ypoka KoHTpo/bHBIE IlpakTHYeckue A ap
/i Bcero U3yYeHHs] oOpa3oBaTe/IbHbIe
padoThI padoThI
pecypchl
MHO0>XeCTBO, Oreparyy Ha/j https://resh.edu.ru/subject/
1 > 1 lesson/4726/start/
MHO>KeCTBaMH U UX CBOMCTBa
2 [Huarpammbl Ditnepa-BenHa 1 https://resh.edu.ru/subject/
lesson/4726/main/198198/
[TprMeHeHre TeopPeTHKO- https://resh.edu.ru/subject/
3 MHO)KECTBEHHOTO arrapara 1 lesson/4726/train/
JUTSL PeIieHusT 3aiau
ParjmonanbHbIe ynca. https://resh.edu.ru/
OOBLIKHOBEHHBIE U
4 JecsITUUHbIe Ipoowu, 1
TIPOIIeHThI, OeCKOHEUHbIe
TepyuoIuuecKre poou
ParoHa/ibHBIE YHCIIA. https://resh.edu.ru/subject/
OGBLIKHOBEHHBIE U lesson/5223/
5 JecSITUYHbIe Ipoowu, 1
TIPOIIeHThI, OeCKOHEUHbIe
TepruoIuuecKre poou
[TpumeHeHue apobeii 1 https://resh.edu.ru/subject/
6 TMPOLIEHTOB /17151 PeLIeHNs 1 lesson/5223/
TIPUKJIA/IHBIX 3a/1a4




[TpumeHeHue apobeii
TIPOIIEHTOB [I/IsI PEIleHUsT
TIPUK/IaJHbIX 3a/a4

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

[elicTBUTe/IbHBIE UMCIIA.
PanmoHanbHbIE U
HMppalyOHa/IbHbIe YrC/ia

https://resh.edu.ru/subject/
lesson/4730/

ApudmeTtrueckre orneparuu
C IeHCTBUTEMbHBIMU
YyKrc/laMu

https://resh.edu.ru/subject/
lesson/4730/

10

Mogynb AefiCTBUTETbHOTO
YyKC/la ¥ ero CBOMCTBA

11

[TpubmKEHHbIE
BBIUKC/IEHUS, TTPaBHU/IA
OKDYTJIEHUS], IPUKU/IKA U
OlLIeHKa pe3yJibTaTa
BBIUHCIEHUH

12

OCHOBHBIE METO/IbI PELLIEeHHS
1[e/TbIX U APOOHO-
palL[MOHAIbHBIX YPaBHEHUH U
HEepaBEHCTB

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

13

OCHOBHbIE METO/Ibl PeIlIeHHUsT
1[eJIBIX ¥ APOOHO-
pal[MOHA/IbHBIX YPaBHEHUH U
HEepaBeHCTB

14

OCHOBHbIE METO/IbI PeIleHH s
1[eJIBIX ¥ APOOHO-
palMOHA/IBHBIX YPAaBHEHHH U




HepaBeHCTB

15

MHorousneHs! OT OHON
nepeMeHHOMU. [leneHve
MHOrO4/IeHa Ha MHOT'O4JIeH C
ocratkoM. Teopema be3y

https://resh.edu.ru/subject/
lesson/5298/

16

MHorousieHsl C L{eIbIMUA
Ko3puuenTamu. Teopema
Buera

https://resh.edu.ru/subject/
lesson/3778/

17

Perienue crucrem TMHEHHBIX
ypaBHeHUH

https://resh.edu.ru/

18

Peitienrie cricTeM JTMHEMHBIX
yPaBHeHUH

https://resh.edu.ru/

19

MarTpuiia cucTeMbl TUHEWHBIX
ypaBHeHui. Onpefenvreb
MaTpuLibl 2X2, ero
reoOMeTpUYeCKUU CMBICT U
CBOUCTBA, BLIUMCJ/IEHNE €T0
3HauyeHust

https://resh.edu.ru/

20

Ornpefenvress MaTpuLbl 2X2,
€ro reoMeTpu4YeCKU CMbICI U
CBOUCTBA, BLIUMC/IEHNE €T0
3HauyeHust

https://resh.edu.ru/

21

IIpumeneHue omipegenuTess
JU/1S1 peLlieHHs CUCTeMBbI
JIMHENHBIX YPaBHEHUI

https://resh.edu.ru/

22

Perienue MPpUKJ/IAJHBIX 3aa4

https://resh.edu.ru/




C MTOMOIIIBIO CUCTEMBI
JIMHENHBIX YpaBHEHUU

23

Perenue npuknafHeIX 3ajau
C MTOMOIIIBIO CUCTEMBI
JIMHEUHBIX YpaBHEHUU

24

KonrposnbHas pabora:
"ParjoHanbHble ypaBHeHUS U
HepaBeHCTBa. CHUCTeMbl
JIMHENHBIX ypaBHeHUI"

25

®dyHKUWS, criocoObl 3a/1aHuS
¢yHkuyy. BzaumHo
obpaTHbIe HYHKIIH.
Komnosuius GyHKImi

26

I'paduk dbyHKIMM.
DeMeHTapHbIe
ripeoOpa3oBaHus rpaukoB

byHKLMN

27

OO6/1acTh orpefiesieHUs U
MHO>KeCTBO 3HaUeHUM
dbynkumu. Hynu dyHKUMN.
ITpomeKyTKU 3HaK
TIOCTOSTHCTBA

28

YeETHbIE U HEUETHBIE
dbynkumu. [Teproanueckue
dbyHkumu. [TpomexxyTku
MOHOTOHHOCTH (PYHKLIMU




29

MakKCHMYMbl U MUHHUMYMBI
¢dbyukuyu. Haubonbliee u
HavMeHbIIlee 3HaueHue
(bYHKI[MM Ha TIPOMEXYTKE

30

JluHeiiHasl, KBafipaTU4Has 1
ApoOHO-/TMHeHasT QYHKIUN

https://resh.edu.ru/subject/
lesson/5540/

31

DnieMeHTapHOe HCC/ieJOBaHHe
Y MIOCTpOeHre rpaUKOB ITUX

byHKLMN

32

DJieMeHTapHOoe UCCiej0BaHNe
Y TocTpoeHre rpaKOB ITUX

byHKLMN

33

CTerieHb C 1iebIM
rokKasatesieM. bunom
HeroToHa

https://resh.edu.ru/subject/
lesson/6119/

34

CrerneHs C Lie/IbIM
IoKa3satejeM. buHom
HrroToHa

https://resh.edu.ru/subject/
lesson/5540/

35

CreneHHasi yHKLUS C
HaTypasibHbIM U LIe/bIM
nokasaresnem. Eé colictBa u

rpaduk

https://resh.edu.ru/subject/
lesson/4729/

36

KonTponbHas pabota:
"CrenenHasi GyHKIUs. Eé
cBoiicTBa U rpaduk”

37

ApudmeTrnuecknii KOpeHb

https://resh.edu.ru/subject/
lesson/5498/




HaTypa/IbHOM CTeleH! U ero
CBOWCTBa

38

ApudmeTrueckuii KOpeHb
HaTypa/IbHOM CTeIeH! U ero
CBOMCTBa

39

[Tpeo6pa3oBaHus YMCITOBBIX
BBID&)KEHUH, COZIePIKaIX
CTereH! U KOPHU

40

ITpeobpa3oBaHust YMC/IOBBIX
BbIpa)KeHMH, COZieprKalliix
CTEIeHU U KOPHU

41

[Tpeobpa3oBaHyst YMCIOBBIX
BbIpa)KeHUM, COJieprKalliix
CTeTeHu U KOPHU

42

WppaioHanbHbIe
ypaBHeHUs1. OCHOBHbIE
MeTO/Ibl pellleHUst
VippaLMOHa/IbHBIX YPaBHEHUH

43

WppayuonansHbie
ypaBHeHus. OCHOBHbIE
MeTO/Ibl pellleHus
VppaLMOHaJIbHBIX YPaBHEHUI

44

WppaumoHanbHbie
ypaBHeHUs1. OCHOBHbIE
MeTO/bl pelleHUs
VpPAaLMOHAJIbHBIX YPaBHEHUMN




45

PaBHOCH/TbHBIE TT€PEXO/IbI B
pelilieHU UppaliMOHaIbHbIX
ypaBHeHUM

https://resh.edu.ru/subject/
lesson/3798/

46

PaBHOCHTbHBIE TT€PeX0/ibl B
peliieHnH UpPaLOHaTBHBIX
ypaBHeHUM

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

47

PaBHOCH/IBHBIE IEpeX0/bl B
pelleHUH UppaLiMOHaIbHbIX
yPaBHeHUH

https://resh.edu.ru/

48

PaBHOCH/IbHBIE NTepexo/ibl B
pelleHny UppaLOHaIbHbIX
yPaBHeHUH

https://resh.edu.ru/

49

CpoiicTBa u rpavk KOpHS n-
O CcTereHM Kak (PyHKI[UU
obpaTHO¥ cTereHu ¢
HaTypaJIbHBIM ITOKa3aTesieM

https://resh.edu.ru/

50

CaolicTBa U rpaMK KOpHS n-
Ol CTereHM Kak QyHKLUU
obpaTHO¥i cTereHu ¢
HaTypa/IbHbIM [10Ka3aTesieM

https://resh.edu.ru/

51

KontposnbHas pabora:
"CBolicTBa ¥ rpayK KOpHSI
N-0M CTelleHH!.
VppatyoHaibHbie
ypaBHeHus"

52

CremneHs C paliOHa/IbHbIM




[1oKasarTejieM U eé CBOMCTBa

53

CrereHb C paljuoHaTbLHBIM
[I0Ka3aTejieM U eé CBOMICTBa

54

CreneHs C PallMOHAJ/IbHBIM
TI0Ka3arejieM U e€ CBOMCTBA

55

[Toka3arenbHasi PyHKLYS, eé
CBOMCTBa U TpaduK

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

56

Wcnons3oBaHue rpaduka
GYHKUMY /17151 peleHust
ypaBHeHUM

57

Vcnonb3oBaHue rpaduka
GbyHKUMY 7151 pellieHust
ypaBHeHUM

58

[TokasarenbHble ypaBHEHUSI.
OCHOBHBIE METO/IbI PeLleHUs
N0Ka3aTe/IbHbIX ypaBHEHUN

https://resh.edu.ru/subject/
lesson/5627/

59

[TokasarenbHble ypaBHEHUSI.
OcHOBHbIE MeTO/Ibl PelLleHus
roKa3saTesbHbIX YPaBHEHUI

60

[TokasarenbHble ypaBHEHUS.
OcCHOBHbIE METO/Ibl PeLleH!s
roKa3aTesbHbIX YPaBHEHUM

61

KonrposnbHas pabora:
"IToka3aTenbHasi QyHKLIUS.
[Toka3aresnbHble ypaBHeHUs"

62

Jlorapudwm uncna. CBoicTBa

https://
lib.myschool.edu.ru/
content/5049




Jlorapugma

Jlorapudm uncna. CBolicTBa

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

I lesson/5753/
64 Jlorapudwm uncna. CBolicTBa
Jlorapugpma
[lecaTuuHble U HAaTypabHbIE https://resh.edu.ru/subject/
65 lesson/3823/
Jlorapu(MmbI
66 [ecsTuHble ¥ HaTypajbHbIe
Jiorapu¢Mmbl
[Tpeobpa3oBaHue
67 BBIpD)KEHUH, cofieprKaliyx
norapumel
[Tpeobpa3oBaHue
68 BbID&KEHUM, COZeprKallux
norapumel
[Tpeobpa3oBaHue
69 BbIpa)KeHUM, COZieprKalliix
Jiorapu¢mMbl
Jlorapudmuueckasi QyHKLus, https://resh.edu.ru/subject/
70 5 CROBG lesson/3834/
eé cBolicTBa U rpauk
Jlorapudmuueckast GyHKIUS, https://resh.edu.ru/subject/
71 5 CRO lesson/4732/
eé CBOMCTBa M rpauk
Vcnonb3oBanue rpaduka https://resh.edu.ru/
72 GbYHKLMY 7151 pelleHunst

ypaBHeHUH




73

Wcnonn3oBaHue rpaduka
GYHKIMM [17151 pellieHuUs]
ypaBHeHUM

https://resh.edu.ru/

74

Jlorapudmuueckre
ypaBHeHUs1. OCHOBHbIE
MeTO/Ibl pellleHusI
Jlorapu(pmMrUeCcKux
ypaBHeHUM

https://resh.edu.ru/

75

Jlorapugmuyeckue
ypaBHeHHs1. OCHOBHbIE
METO/IbI pellieHus
norapuMuuecKux
ypaBHeHUM

https://resh.edu.ru/

76

Jlorapugmuyeckue
ypaBHeHHs1. OCHOBHbIE
METO/bI pellieHust
norapumMuuecKux
ypaBHeHUM

https://resh.edu.ru/

77

PaBHOCU/IbHBIE TIEPEXO/bI B
pelLeHuH I0rapupMruIeCcKUX
ypPaBHEeHUH

https://resh.edu.ru/

78

PaBHOCH/IBHBIE TIEPEXO/BI B
pelLleHnH JiorapupMruyeCcKux
ypaBHeHUM

https://resh.edu.ru/

79

KonTponbHast paboTa:
"Jlorapugmuueckas




byHK1us. JIorapudmudeckue
ypaBHeHus"

80

CuHyC, KOCUHYC, TAaHT€HC U
KOTaHI'eHC YKMC/I0BOTO
aprymMeHTa

https://resh.edu.ru/subject/
lesson/4733/

81

CuHYyC, KOCHMHYC, TaHT'€HC U
KOTAHI'€HC UYKUC/IOBOTO
aprymeHTa

82

ApKCHHYC, apKKOCHUHYC U
apKTaHIeHC YKCI0BOTO
aprymeHTa

https://resh.edu.ru/subject/
lesson/4733/

83

ApKCcHHYC, apKKOCUHYC U
apKTaHTeHC YMC/I0BOrO
aprymMeHTa

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIpejie/ieHre
TPUTOHOMEeTPUYECKHX
(byHKLMN UKCI0BOTO
aprymeHTa

https://resh.edu.ru/subject/
lesson/4733/

85

TpuroHomerpuyeckas
OKPY>KHOCTb, OIpe/ie/leHHe
TPUTOHOMETPHUYECKUX
(GYHKLMM UKCI0BOTO
aprymMeHTa

86

OCHOBHBIE
TPUTOHOMETPUYECKHe

https://resh.edu.ru/subject/
lesson/4735/




dbopmybl

87

OCHOBHEBIE
TPUTOHOMETPUUEeCKHe

(hopMmy/bI

88

OcCHOBHBIE
TPUTOHOMEeTpUYeCKre

dhopmy bl

89

OCHOBHEIE
TPUTOHOMEeTpUUeCKHe

hopmy b

90

[Tpeo6pa3oBaHue
TPUTOHOMETPUYECKUX
BbIpa)KeHWUH

91

ITpeobGpa3oBaHue
TPUTOHOMETPUYECKUX
BbIpa)KeHUH

https://resh.edu.ru/subject/
lesson/4324/

92

[Tpeobpa3oBaHuie
TPUTOHOMeTPUYeCKUX
BbIpa)KeHUH

93

[Tpeo6pa3oBanue
TPUTOHOMETPUYECKIX
BbID&)KeHUH

94

Peruienne
TPUTOHOMETPHUYECKUX
yPaBHEeHUH

https://
lib.myschool.edu.ru/
content/5616

95

Peiienne

https://
lib.myschool.edu.ru/

content/5616




TPUTOHOMETPUYECKUX
ypaBHeHUM

https://
lib.myschool.edu.ru/
content/5616

96

Pemienne
TPUTOHOMETPHUYECKHX
ypaBHeHUH

97

Pertienne
TPUTOHOMETPUUECKUX
ypaBHeHUH

https://
lib.myschool.edu.ru/
content/5616

98

Peruienne
TPUTOHOMETPUUYECKUX
ypaBHeHUM

99

Pemienne
TPUTOHOMETPHUYECKHUX
ypaBHeHUM

https://
lib.myschool.edu.ru/
content/5616

100

Pernienne
TPUTOHOMETPUUECKUX
ypaBHeHUH

101

KonTponbHas pabora:
"TpuroHomerpuueckrie
BbIDa)KeHUS U
TPUTOHOMETPUUEeCKHe
ypaBHeHus"

102

ITocnegoBaTeIbHOCTH,
CrIoCcoObI 3aIaHMUS
M0C/IeI0BaTe/IbHOCTEM.
MeTton MaTeMaTHyeCcKou

https://resh.edu.ru/
subject/lesson/4925




VHAYKLN

103

MOHOTOHHBIE U
OrpaHUueHHbIe
T10C/Ie/I0BaTe/IbHOCTH.
Nctopus ananusa
0eCKOHEeYHO MaJibIxX

104

ApucdmeTtnueckas
TIpOrpeccHst

105

I'eomeTpuueckasi Mporpeccust

106

BeckoneuHo yObIBaroLIjast
reoMeTpUUecKast TIpOrpeccHst

107

CymMa 6ecKOHEUHO
yObIBaro11[elt reoMeTpHUUeCKOu
MIPOrpeccuu

108

JIvHeWHbIN 1
5KCIOHEHLMaIbHbIN POCT.
Yucso e. dopMmyJia C/I0XKHBIX
NIPOLIeHTOB

109

JIMHEeNHbBIN U
5KCIOHEeHLUa/TbHBIN POCT.
Yuco e. DopMya CI0KHBIX
TPOLIEHTOB

110

Ncnonb3oBaHue nporpeccuu
JJ1s pellleHs] peaslbHbIX
3a/ja4 NPUK/IaHOTO
Xapakrepa




KonTponbHast paboTa:

111 "[locniefoBaTeIbHOCTU U
rporpeccuun”
12 HernpepriBHble QYHKIIMM U UX
CBOWCTBA
13 Touka paspbiBa. ACUMIITOTBI
rpauKoB PyHKIMI
CaoiicTBa (QyHKIMI https://
114 lib.myschool.edu.ru/
HelpepbIBHBIX Ha OTpe3Ke -y S
content/4519
115 CaoiicTBa GpyHKUMI
HerpepbIBHBIX Ha OTpe3Ke
116 Metop vHTEpPBAJIOB [Jist
pellieHus] HepaBeHCTB
117 Merto[ vHTepBaoB /i
pelleHUs] HepaBeHCTB
118 Metop vHTEpBAJIOB [Jist
pellieHus] HepaBeHCTB
[IpumeHeHHe CBOUCTB
119 HeTpepbIBHbIX (PYHKLWN JJ1s
pellieHus 3a7au
IIpMeHeHHe CBOICTB https://resh.edu.ru/subject/
120 HerpepbIBHbIX QYHKLMNA /151 lesson/6112/
pelleHus 3a7a4
11 ITepBast v BTOpas

TIPOM3BO/IHbIE (DYHKLIUN




Onpenenenue,

122 reoMeTpUYeCKUN CMBIC/I
TIPOM3BO/THOM
123 OrnipesienieHue, (1)1/131{qu1{1/1171
CMBIC/T IPOU3BOIHOMN
124 YpaBHeHue KacaTebHOMU K https://resh.edu.ru/
rpaduky byHKIUU
195 YpaBHeHHe KacaTe/IbHOM K https://resh.edu.ru/
rpaduky GyHKIUU
196 [Tpou3Bo/iHbIE 37IeMeHTapHbIX https://resh.edu.ru/
byHKUUN
197 [Tpowr3BoHbIe 371eMeHTapHbIX https://resh.edu.ru/
byHKLMN
[Tpou3BoHasi CyMMBI, https://resh.edu.ru/
128 TPOU3Be|eHUs], YaCTHOTO U
KOMITO3ULIMU (PYHKLIMIM
[Tpou3BoiHast CyMMBI, https://resh.edu.ru/
129 MPOU3BE/|eHUs], YaCTHOTO U
KOMITO3ULIMM (PYHKLIWI
[Tpou3BogHast CyMMBl, https://resh.edu.ru/
130 MPOM3Be/€HHS], YaCTHOTO U
KOMITO3ULIUM (YHKIMH
131 KonrposnbHas paborta: https://resh.edu.ru/
"TIpousBogHas"
132 [ToBTOpeHMe, 060011eHNe, https://resh.edu.ru/

CUCTeMaTu3alusAd 3HAHMIA:




"YpaBHeHus" https://resh.edu.ru/
HOBTOpeHI/Ie, 0606]_ueHHe’ httpS://TESh.Edu.rU/
133 CHCTeMaTH3al[1sl 3HaHWUM: 1
"OyHKUK"
https://resh.edu.ru/
134 WTtoroBast KOHTpOJIbHAs 1 1 p
pabora
https://resh.edu.ru/
135 NToroBasi KOHTpO/IbHAas { 1 P
pabota
136 HOBTOpeHI/Ie, O606H_IEHI/IQ, 1 https://resh.edu.ru/
crCTeMaTH3al[ys 3HaHUM
OBLIEE KOJIMYECTBO YACOB
136 10

I10 ITPOI'PAMME




11 K/TACC

Ko/sinuecTBo yacoB O/IeKTpOHHBIe
0
:/-n Tema ypoka Beero KonTpoibHbIe IIpakTHuyeckue 'IZ/II:;‘?EHI/IH (L)Igg;l;zizl:enbnme
padoThI padoThI pecypaer
[TpuMeHeHMe TIPOU3BOIHOM https://resh.edu.ru/subject/
1 K UCC/Ie[0BaHUI0 (DYHKIMH lesson/3966/
Ha MOHOTOHHOCTb U 1
5KCTPEMYMBI
[TprMeHeHVe NPOX3BOIHOMN
5 K UCCJIe[IOBaHMIO (DYHKLIMU
Ha MOHOTOHHOCTb U 1
5KCTPEMYMBI
[IpumeHeHne MPOU3BOHOMN https://resh.edu.ru/subject/
3 K WCCJIeJOBAaHUIO (DYHKIHHA lesson/3966/
Ha MOHOTOHHOCTb U 1
5KCTPEMYMBI
[TprMeHeHMe TTPOM3BOIHOM
4 K MCCJIeZlOBaHMIO (DYHKLIMU .
Ha MOHOTOHHOCTb U
9KCTPEMYMBI
[TprMeHeHe TIPOU3BO/HOM https://resh.edu.ru/subject/
K MCCTIe]0BaHMI0 (DYHKIHIA lesson/3966/
> Ha MOHOTOHHOCTb U 1
5KCTPEMYMBI




[TprMeHeHVe NPOW3BOIHOMN
K MCCJIeZIOBaHMIO (PYHKLIMM
Ha MOHOTOHHOCTb U
9KCTPEMYMBI

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

HaxoxgeHre Haubo/IbILIero
Y HaMeHbILIeTO 3HAUeHUS
HerpepbIBHOW (DYHKIMM Ha
OTpe3Ke

HaxoxzeHre HauboJbIIIeTo
Y 