PABOQYASA ITPOT'PAMMA
(ID 2569415)
y4e0HOro nmpeaMeTa «Asredpa ¥ Haua/la MaTeMaTHYeCKOro aHa/m3a. ba3oBblil ypoBeHb»

INOSACHUTEJIBHASA 3AIINCKA

Pabouasi mporpamMma yueOHOTO Kypca «Anrebpa W Hadaja MaTeMaTHUYeCKOTO aHa/iu3a» 0a30BOTO
ypoBHs asi obyuarormuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHOBe dejiepasbHOTO TOCYZAPCTBEHHOTO
oOpa3oBaTesibHOrO CTaHZApPTa CpefHero o0mero o0pa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHWH, TpeIbsIB/ISIEMbIX K MaTeMaTHUeCKOMY 00pa30BaHMIO, U TPAJULIMK POCCUHCKOTO 00pa30BaHusI.
Peanu3arnusi mporpaMMbl obecrieurBaeT OBJlafleHre KH0UeBbIMU KOMITETeHLUSIMH, COCTaBJ/ISIFOIIMMU OCHOBY
JUIsI CaMOpa3BUTHsI M HeIpepbIBHOTO 00pa30BaHMs, LIEJIOCTHOCTb OOL[eKY/JbTYPHOTO, JINYHOCTHOTO W
M03HABATEIbHOTO Pa3BUTHSI TMUHOCTH 00YJaroIIXCS.

IOE/IN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayaja MaTeMaTHUeCKOTO aHaM3a» sIB/SeTCS OJHUM U3 Hanbosiee 3HAUMMBIX B
MporpaMMe CTapillel IIKOJbI, MOCKOJIBKY, C OIHOW CTOPOHBI, OH 00ecreurBaeT WHCTPYMEHTa/lbHYIO 0a3y
IUIl M3yueHUs] BCEX eCTeCTBEHHO-HAyUHBIX KYPCOB, a C [JPYrod CTOPOHBI, ()OPMHUpPYeT JIOTUYeCKoe U
abCcTpakTHOe MBIIIEHWe YuallliXCs Ha ypOBHe, HeoOXOAMMOM [ijis OCBOeHUsi KypCOB WH(OPMAaTHKH,
o0I1leCTBO3HAHHMSI, WCTOPUM, CJIOBECHOCTH. B pamkKax [JaHHOro Kypca ydaliuecs OBJIa/ieBaloT
YHUBEPCAJTBbHBIM ~ SI3bIKOM COBDEMEHHOW Haykd, Koropas (OpMyaupyeT CBOM [IOCTWKEHUs B
MaTeMaTHuecKou opme.

Kypc anrebpbl ¥ Haua/ MaTeMaTUYeCKOTO aHa/IM3a 3aK/a[bIBaeT OCHOBY /Il YCIIEITHOTO OBJIa/IeHUsT
3aKOHaMU (DU3HMKH, XUMHU, OMOIOTUH, TIOHUMaHUs OCHOBHBIX TEeHJIEHIMH SKOHOMHKH U O0OIIeCTBEHHOH
JKU3HH, TIO3BO/ISIET OPHUEHTHPOBAThCS B COBPEMEHHBIX I[U(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
yBEepPeHHO UCII0/Tb30BaTh UX B TIOBCEJHEBHOM >XMU3HU. B ToXXe Bpemsi OBJiajieHre abCTPaKTHBIMU U JIOTUUECKH
CTPOTUMM  MaTeMaTU4eCKUMH KOHCTPYKLMSIMHU  pa3BUBaeT yMeHHe HaXOJUTb 3aKOHOMEPHOCTH,
000CHOBBLIBAaTh UCTHUHHOCTD YTBEPIKEHUS, UCTI0Ih30BaTh 000011jeH1e ¥ KOHKPeTH3all1io, abcTparupoBaHye
U aHasoruro, GopMHUpyeT KpeaTHBHOe U KPUTHUECKOe MblliuieHHe. B Xxoze u3ydeHus: ajreOpbl U Hauas
MaTeMaTHUeCKOro aHa/vi3a B CTapliel IIKOje yualllydecs IOJIydalOT HOBBIM OIBIT PEIIeHUs] MPUKIaJHBIX
3ajlau, CaMOCTOSITe/IbHOTO TOCTPOEHUS] MaTeMaTHUeCKUX MOjiesield peasbHbIX CUTyalluid U WHTeprpeTaun
TIO/TyYeHHBIX PelleHu, 3HaKOMSTCS C PUMepaMH MaTeMaTHUeCKUX 3aKOHOMEePHOCTell B TPUPOJe, HayKe
B UCKYCCTBE, C BbIJAIOIIMMHUCS MaTeMaTHUeCKUMHU OTKPBITUSIMUA U MX aBTOPaMHU.

Kypc o0safjaeT 3HauMTe/TbHBIM BOCIUTATEIbHBIM TIOTEHI[MAIOM, KOTOPBIM peaym3yeTcs Kak uepe3
yueOHbIM MaTepual, CriocoOCTBYIOIIUM (POPMUPOBAHMIO HAYYHOTO MUPOBO33peHHUs], TaK U uepe3 CrieliupuKy
yueOHOU  JesTenbHOCTH, TpeOyromield  CaMOCTOSITeTbHOCTH,  aKKypaTHOCTH,  TPOJO/DKUTETbHOU
KOHIIEHTPALM¥ BHUMAaHUs U OTBETCTBEHHOCTH 3a TIO/TyYeHHbIN pe3ysibTarT.

B ocHoBe MeTomukud oOyueHHWss anreOpe ¥ HayajaM MaTeMaTHYeCKOTO aHajauM3a JIEXKUT
JIesITe/TbHOCTHBIN TIPUHLIUATT 00yJYeHusl.

Crpykrypa Kypca «Asrebpa ¥ Havajla MaTeMaTHYeCKOrO aHa/iu3a» BK/IOUaeT ClIeAyroIye
cofiep>kaTelbHO-MeTOofuUecKre JUHUK: «Uncia v BbIUMC/IeHUs», «DyHKIMU U TpapuKu», «YpaBHEHUS U
HepaBeHCTBa», «Hauama wmarematuueckoro aHanm3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHbIE
coJiep>kaTebHO-MeTOJuUeCKre JTMHUMA U3yuyaroTCsl Ha MPOTSDKeHUH [IBYX JieT 00yueHust B CTaplliei 1IKOJe,
€CTeCTBEHHO JIOTIONHSISL APYT /Ipyra U MOCTeINeHHO HaChIIasCh HOBLIMU TeMaMH U pasziesiaMu. JlaHHBIN KypC
SIBJISIETCSI UHTETPaTUBHBIM, TIOCKOJBKY 00beAuHsieT B cebe cojiep)kKaHWe HEeCKOJbKUX MaTeMaTHueCKUX
MUCLIATUIVH: anrebpa, TPUTOHOMETPHS, MaTeMaTUYeCKH aHa/lu3, Teopyst MHOXeCTB U fip. [To Mepe Toro Kak
yualiyecsi OBJIa/IeBalOT BCE 0osiee IIUPOKUM MaTeMaTWUeCKHUM arllapaTtoM, y HHUX I10C/e/I0BaTe/TbHO
(dopMUpyeTCsi U COBEpIIeHCTBYeTCSI YMeHHe CTPOUTh MaTeMaTU4YeCKyI0 MOJe/ib peaybHOM CUTYyaluH,



MPUMEHSITh 3HAaHWS, TIOy4YeHHbIe B Kypce «Anrebpa v Hadyajla MaTeMaTHYeCKOTO aHajM3a», JJisi pellieHust
CaMoCTOsITe/IbHO CHOPMYIMPOBAaHHOM MaTeMaTH4yecKoW 3a/jaud, a 3aTeM WHTeprpeTHUpOBaTh MOTy4YeHHbIN
pe3y/ibTar.

CopiepkaTesibHO-MeTo/inuecKast MMHUS «Yurcna U BbIUMC/IeHUs» 3aBepliaeT ()OpMUPOBaHUe HaBBIKOB
WCII0J/Ib30BAHUS [IeMCTBUTE/IbHBIX UKCes, KOTOpoe ObLJI0 HayaTo B OCHOBHOW IIKOJie. B crapiieii mikose
ocoboe BHUMaHUe yie/isieTCss (POPMHUPOBAHUIO MTPOYHBIX BBIUMC/IUTE/LHBIX HAaBBIKOB, BK/TFOUAIOIINX B CeOst
WCTO/Ib30BaHKe DPAa3/MUHbIX (OpM 3arvcu JelCTBUTENBbHOr0 4KC/ia, YMeHHe paljMOHa/IbHO BBITIOIHSTD
JENCTBUSI C HUMH, [efaTh TPUKHUIKY, OLeHWBAaThb pe3ysbTar. OOydYarol[uecss TOy4aloT HaBbIKU
TPUO/IMPKEHHBIX BBIUMC/IEHUH, BBITIOJTHEHUS [JeHMCTBUM C UMC/IaMH, 3allMCAaHHBIMH B CTaHZApTHOM (opme,
WCI0/1b30BaHMsI MaTeMaTUUeCKUX KOHCTaHT, OL|eHMBaHUs UNC/IOBbIX BbIDAyKEHUH.

Jluausi «YpaBHeHHSI U HepaBeHCTBa» peaM3yeTcss Ha TMPOTSHKEHWH BCEro O0yuyeHHsi B CTapiiei
IIKOJIe, TIOCKOJIbKY B Ka)K[OM pasjesie MporpamMMbl MpeAyCMOTPEHO pellleHHe COOTBeTCTBYHOIIMX 3a/ad.
OOyuaroiiiecsi OB/a/IeBaOT Pa3/MYHBIMU METO/[aMU peLleHus 1[eJbIX, PALMOHA/IbHBIX, UPPALMOHA/IBHBIX,
roKa3aTebHbIX, JIOTapU(PMUUECKUX W TPUTOHOMETPUUECKMX YypaBHEHWM, HepaBeHCTB M UX CHUCTEM.
[TonyyeHHbIe YMeHUsI UCIOJB3YIOTCS TIPU MCCIeJOBaHUK (PYHKLMI C TIOMOLbIO TPOU3BOJHOM, pellieHUd
MPUK/IAJHBIX 3a7lau U 3a/lau Ha Haxo)k/eHWe HauOO/bIIMX M HauMeHbILIMX 3HaueHui QyHKUuu. [laHHas
coJep)kaTesibHasi JIMHUS BK/IOYaeT B cebs Takke (OpPMHUpDOBaHWE YMeHHWH BBITIONHSATb PacUéThl TI0
dopmynaMm, mpeoOpa3oBaHUs Iie/IbIX, PALMOHABbHBIX, HWPPAlMOHA/JILHBIX W TPUTOHOMETPUUECKUX
BbID&)KEHUM, a TakKe BbIPDA)KEHUH, CO/ep)Kall[uX CTeleHd U Jjorapudmel. Brarosapsi wu3yueHUro
anreOpaniueckoro MaTepuasna TIPOMCXOJUT JajbHellllee pa3BUTHe aJrOPUTMUYECKOT0 M abCTPaKTHOTO
MBIIIJIEHUsT  yUaluXxcsl, (OPMHUPYIOTCS HaBBIKM AeAYKTHUBHBIX PaCCyAeHWd, paboThl C CHUMBOJILHBIMH
(dopmamu, Tpe/iCTaBeHUs] 3aKOHOMEPHOCTeH U 3aBUCMMOCTell B BHZIe PaBeHCTB U HepaBeHCTB. Asrebpa
nipejyiaraetT 3Q@eKTUBHbIE WHCTPYMEHThI JJIsi pelleHusi MpakKTHUeCKWX W ecTeCTBeHHO-HayuHbIX 3ajad,
Har/sifHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HayKHU.

CopepskaTesibHO-MeToinuecKast MHUS «PYHKIMKM U rpaduKi» TeCHO TiepervieTaeTcsi C JPYTUMHU
JUHUSIMU Kypca, TOCKOJbKY B KakKOM-TO CMbIC/e 3aZlaéT T[10C/Ie[j0BaTe/IbHOCTh H3Yy4YeHUs] MaTepuana.
W3yyeHue cTeneHHOM, MTOKa3aTebHOM, TorapudMruieckoil U TPUrOHOMeTPUUeCKUX (HyHKIUH, X CBONCTB U
rpaUKoB, HMCIO/b30BaHUe (DYHKLIWN AJIsT PelleHus 3a7au U3 JPYruX yueOHBIX TIPeMEeTOB M peayibHOMN
JKU3HU TEeCHO CBsI3aHO KaK C MaTeMaTUYeCKUM aHa/lni30M, TaK U C pellleHueM ypaBHeHUI v HepaBeHCTB. [1pu
3TOM 00JIbIlIOe BHUMAaHUe y/essieTcsi (GOPMUPOBAHUIO YMEHUs BbIPaXKaTh (YOPMYIaMHu 3aBUCUMOCTH MEXY
pa3/IMYHbIMU BeJIMUMHAMH, UCC/e/|0BaTh ToyiyueHHble (YHKLWH, CTPOUTh UX Tpaduku. Marepuan 3Tou
coJiep>kaTenlbHOM TMHUU Halle/leH Ha Pa3BUTHE YMEHUI U HaBbIKOB, IMO3BOJISIFOIIUX BbIPa’KaTb 3aBUCUMOCTH
MeXXIy BeJIMUMHAaM{ B pa3/iMyHOM (opMe: aHaIUTHUECKOH, rpaduueckoid U croBecHou. Ero usyueHue
CTIOCOOCTBYET PA3BUTUIO a/ITOPUTMHUUECKOTO MBIIIEHHS], CIIOCOOHOCTA K 0000IIeHHI0 U KOHKPeTH3allWy,
WCIIO/b30BaHUI0 aHA/IOTUM.

CopepxaTenbHast MHUSA «Hauana MaTeMaTUUeCcKoro aHajiv3a» I03BOJISIeT CYLLeCTBEHHO pPaclUpPUTh
KPYT KaK MaTeMaTHUeCKHX, TakK W MPHK/IaJHBIX 3a7iay, AOCTYIHBIX 00yYaloMMCs, Y KOTOPBIX TOSIBIISIETCS
BO3MOJKHOCTh MCC/Ie/]JOBaTb W CTPOUThH TPapUKU (PYHKLUH, OompejensTb WX HauOO/blIMe W HauMeHbIlNe
3HaUeHusi, BBIYUCIATL TUIOMaAu (Guryp U oOBEMBI Tes, HaXOAWTh CKOPOCTH W YCKODEHHsI TPOLIeCCOB.
[aHHas cofeprkaTesbHasl JIMHUSL OTKPbIBaeT HOBble BO3MOXXHOCTU TOCTPOEHHSI MaTeMaTU4yeCKUX MoJeei
peanbHbIX CUTyalWd, HAXOXKJeHWs HaWIyullero pelleHds B TPUKIAJHbIX, B TOM 4YMC/ie COLMaIbHO-
KOHOMMUECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMM MaTeMaTHUeCKOTO aHaju3a CIoCOOCTBYeT Pa3BUTHIO
abcTpakTHOro, (HhOpMasbHO-IOTMUECKOTO W KPeaTUBHOT'O  MBIIUIEHUS, (OPMUPOBAHUIO  YMEHHM
pacrio3HaBaTh MPOSIBIIEHUs] 3aKOHOB MaTeMaTHKH B HayKe, TeXHUKe U UCKyccTBe. OOyyaroiuecs: y3HarT 0
BBI/IAIOIIUXCS pe3yJibTaTax, MoAyYeHHBIX B X0/le pa3BUTHs MaTeMaTHKW KaK HayKd, U X aBTOpax.

CopiepkaTe/ilbHO-MeTo/in4ecKast TMHUSL «MHO)KecTBa M JIOTHKa» B OCHOBHOM TOCBsiIlIeHa 3/ieMeHTaM
TEOPUM MHOXKeCTB. TeopeTHMKO-MHOKeCTBeHHbIe TIpeJCTaB/eHUsi TMPOHU3bIBAIOT BeCb KYpC IIKOJIbHOU
MaTeMaTHKHU U TIpefjlaratoT Haubosiee YHUBePCAIbHbIM $3bIK, 00beIUHSIONINIA BCe pa3fie/ibl MaTeMaTUKU U
eé MpUIO)KeHHH, OHU CBSI3bIBAIOT pPa3Hble MaTeMaTHUeCcKue AUCLUMILIMHBI B eZiuHoe Lesoe. [Io3ToMy Ba)KHO



[laTb BO3MOJKHOCTb LLIKOJIbHUKY [TOHHMaTh TeOPETUKO-MHO)KeCTBEHHBIN 13bIK COBPEMEHHOW MaTeMaTHKU U
WCTI0/Ib30BaTh €ro J/isl BEIpa)KeHUs] CBOMX MbICTIEH.

B kypce «Asnrebpa W Hauajsa MaTeMaTHYeCKOrO aHa/lW3a» TPHUCYTCTBYIOT TaKKe€ OCHOBBI
MaTeMaTHUueCcKoro MO/|e/IMPOBaHMs, KOTOpble TpH3BaHbl C(HOPMHUPOBATH HABBIKM IOCTPOEHUS] Mojenei
peanbHBIX CUTYalLMH, MUCCIeJOBaHUs 3TUX MOZesell C MOMOIIbI0 amnmapara aaredpbl U MaTeMaTHuecKoro
aHa/iM3a Y WHTeprpeTaluy IMOJyUeHHbIX pe3y/bTaToB. Takue 3aZlaHus BIJIETEHbl B KaXKAbIM W3 pasziesioB
MporpaMMbl, MOCKOJIbKY BeCh Marepuas Kypca LIMPOKO MCIO/b3yeTCs /Il pelleHUs] MPUKIaJHbIX 3aZau.
[lpy pelieHNH peanbHBIX NPaKTUUYECKWX 3a/au yualljuecs pas3BUBAIOT HaO/MI0/jaTeNbHOCTh, YMeHHe
HaXOJUTh 3aKOHOMEPHOCTH, abCTparvpoBaThCsi, UCI0/Ib30BaTh aHAIoOrui0, 006001aTh 1 KOHKPETH3UPOBATh
npobnemy. [lesiTenbHOCTE TIO (POPMHPOBAHMIO HABLIKOB DeIIeHHs TPUK/IaJHBIX 3a7lauy OpraHM3yeTcs B
TIporiecce U3yueHHs BCeX TeM Kypca «Asrebpa v Hauajla MaTeMaTHYeCKOTO aHaIA3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuye6HOM ryiaHe Ha M3yueHHe Kypca anreOpbl M Hauaj MaTeMaTHyecKoro aHaau3a Ha 6a30BOM ypOBHe
oTBoAMTCA 3 uaca B HeZiemto B 10 kmacce Bcero 102 yaca

COJEPXAHUE YYEBHOTI'O KYPCA
10 K/TIACC

Yucia ¥ BBIYUC/TICHUA

PamyionanbHble uncia. OOBIKHOBEHHble W JIeCITUYHbIe [poOM, TIPOLIEHTHI, OeCcKOHeuHbIe
nepuoAnyeckie apobu. ApudmeTnueckude orepalid C paLMOHAJBHBIMM UKC/IaMH, Tpeobpa3oBaHus
YKC/IOBBLIX BbIpa)keHui. [IprMeHeHMe apobeit v MPOLEHTOB /1715 pellieHus MPUK/IaJHbIX 3a/jau U3 Pa3/InyHbIX
oTpac/iell 3HaHUM U peaslbHOU »KU3HMU.

HelicTBUTe/bHBIE UKC/la. PaljoHanbHble U UppaLMOHa/bHble Yyncia. Apu(MeTHueckye orepalyy ¢
JeMCTBUTeNbHBIMU 4KciaMu. [IpubmiKEHHbIE BBIUMC/AEHUS, TpaBW/ia OKPYTJ/IeHWs, NMPUKUJKA W OLleHKa
pe3y/ibTara BbIYUC/IEHUH.

CreneHb ¢ 1enplM Ioka3aTeneM. CraHzjapTHas ¢opma 3anucy  JIeHCTBUTENbHOTO UHMCIIa.
Wcnonb3oBaHue noaxozsied GopMbl 3aucy JelCTBUTeTbHBIX UMCesT /ISl pelleHys IPaKTUUeckKuX 3ajau v
ripe/iCTaB/ieHUsl JJAHHBIX.

ApudmeTnuecKuii KOpeHb HaTypajbHOW CTereHW. [lelcTBUs € apu(pMeTHUYeCKUMU KOPHSMU
HaTypa/IbHOM CTeIeHM.

CrHYC, KOCUHYC U TaHT'eHC YMC/I0BOrO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€eHC YKMC/I0BOrO
apryMeHTa.

YpaBHeHMs1 1 HepaBeHCTBA

ToxzecTBa ¥ TOXXJeCTBeHHbIe TIPe0Opa30BaHMs.

[Tpeobpa3oBaHye TPUTOHOMETPHUUECKUX BhIpaKeHU. OCHOBHBIE TPUTOHOMETPHUECKHe (POPMYJIbL.

YpaBHeHue, KopeHb ypaBHeHUsl. HepaBeHCTBO, pellleHre HepaBeHCTBAa. MeTo/ MHTepBasoB.

PelieHure Lie/bIX ¥ APOOHO-PALIMOHA/ILHBIX YPABHEHHI Y HEPAaBeHCTB.

PelieHne nppanjoHa/ibHbIX YpaBHEHUN U HepaBeHCTB.

PerieHne TpUroHOMeTpUUECKUX YpaBHEHHUH.

ITprMeHeHre ypaBHeHH! M HepaBeHCTB K pelleHUI0 MaTeMaTUUYecKUX 3aZad M 3a/iay U3 pas/iIvuHbIX
obsacTeit HayKy M peasbHOW >KU3HH.

DyHKIUM U rPpaduKu

dyHKIWsA, criocoObl 3aganus GyHKUUH. ['padmk GyHKIMK. B3auMHO oOpaTHbIe QyHKIUH.

Ob6nacTh ompefesieHUss W MHOXECTBO 3HaueHWH ¢yHKimu. Hymu ¢yakiuu.  TIpomexyTku
3HAKOTMOCTOSIHCTBA. YETHbIE Y HeuéTHbIe (PYHKIUU.

CreneHHasi (DyHKLMs C HaTypa/bHbIM U Lle/bIM IOKa3aTeseM. Eé cBolicTBa U rpaduk. CBoMCTBa U
rpaduK KOpHsI N-Ol CTeTeHH .



TpuroHomeTpuueckass OKPY)KHOCTb, OTpeZie/ieHue TPUIOHOMETPUYEeCKMX (YHKLUMKA UMC/I0BOTO
apryMeHra.

Hauana maTemMaTHueckoro aHaamsa

[MocnepoBaTenbHOCTH, CIIOCOOBI 3a1aHUS TTOCTe0BaTeIbHOCTe. MOHOTOHHBIE TI0C/Ie/I0BATETEHOCTH.

Apudmernueckas ¥ TeoMeTpHuecKas Tporpeccud. beckoHeuHo yObIBaromasi reomeTpuyeckas
nporpeccusi. Cymma 6GeckoHeuHO yObIBaroljeil TreomeTpuueckoil mporpeccur. Dopmysa CA0XKHBIX
rpoLeHToB. VIcrio/ib30BaHue NPOrpecCcry 1l pellieHust peasibHbIX 3a/jayu NPUK/IaJHOIO XapakTepa.

MHoxecTBa M JIOTUKaA

MHOXXeCTBO, orepaljiy HajJ, MHOXXecTBaMU. [TuarpamMmbl Ditiepa—BeHHa. [IpuMeHeHre TeOpeTHKO-
MHO>XeCTBEHHOT0 arrapara /i/11 OMCaHUs PeabHbIX MPOLeCCOB Y SIBJIEHUH, TIPU PeLLeHNH 3a/iau U3 PYTrux
yueOHBIX TIpe/IMETOB.

Ornpepienienre, TeopeMa, C/1efiCTBUe, 10Ka3aTeIbCTBO.

Yucia ¥ BbIYMC/IEHUA

HarypasbHble 1 njesible yncsia. [Tpu3Haku f1e/IMMOCTH Lie/bIX YUCell.

CreneHb C paljMoHaIbHBIM MOKa3aTtesneM. CBOMCTBa CTENeHH!.

Jlorapugm umncna. [lecaTiuyHble U HaTypasbHble J10rapupMbl.

YpaBHeHMs1 M HEPABeHCTBA

[Tpeobpa3oBaHue BbIpaKeHUM, COZIEPIKAIIUX JIOTapU(MMBIL.

[Tpeobpa3oBaHue BEIpaKeHUM, CO/IEPKAIUX CTETIeH! C parjiOHa/IbHBIM TIOKa3aTeieM.

ITprMepsl TPUrOHOMETPUUECKHUX HepaBeHCTB.

[Toka3saTesibHble ypaBHEHUS ¥ HePaBeHCTBA.

Jlorapumnueckrie ypaBHeHUsI U HepaBeHCTBaA.

CucreMbl NMHEWHBbIX ypaBHeHWH. PellleHue MPUK/IAJHBIX 3a[a4 C MOMOILBI0 CHUCTEMbl JTMHEHHBIX
ypaBHEHUH.

CucTeMbl U COBOKYITHOCTU paliUOHaIbHbIX YPaBHEHUI U HEPAaBEHCTB.

[IpyMeHeHre ypaBHeHHWM, CHCT€M M HepPaBeHCTB K peLIeHWI0 MaTeMaTH4YeCKWX 3a7ad Y 3a7ad U3
pa3/IMuUHbIX 00J1acTelt HayKW M peasbHON >KHU3HH.

IIJTAHUPYEMBIE PE3YJ/IbTATBI

OcBoenune yueOHOro mpeaMera «MaTeMaTHKa» [JO/DKHO OOeCreurBaTh JOCTH)KEHHE Ha YPOBHE
cpegHero obimiero o0Opa3oBaHHs — CAeAYIOIIMX JIMUHOCTHBIX, MeTarpeAMeTHbIX U  TIPeMEeTHBIX
oOpa3oBaTe/ibHBIX pe3y/bTaToB:

JINUHOCTHBIE PE3YJ/IbTATHBI

JINUHOCTHBIE ~ pe3y/ibTaThl OCBOEHWs  IpOrpaMMbl  yueOHOro  mpeaMera  «MaTeMaTHKa»
XapaKTepU3yTCS:

I'paxkgaHCcKoe BOCIIMTaHKe:

Cc(hOPMHPOBAHHOCTBIO TPAKAAHCKOM TIO3MIIMK O0Y4YaroIerocss Kak akKTMBHOTO U OTBETCTBEHHOI'O
yjieHa POCCUHCKOTO 0OIIiecTBa, Tpe/iCTaBieHMeM O MaTeMaTUueCKUX OCHOBaX (YHKIIMOHUPOBAHUS
pa3/IMYHbIX CTPYKTYP, sIBJIEHUM, MPOLeAYP TPaKAAHCKOTro obirectBa (BbIOOPHI, OMPOCHI U TIP.), YMeHUeM
B3aUMO/IEMCTBOBATH C COLIMAIbHBIMA MHCTUTYTaMU B COOTBETCTBUU C UX QYHKLIMSMH U Ha3HAUEHHEM.

ITaTproTHueckoe BOCIUTaHUE:

c(hOpMHPOBAHHOCTHIO POCCUMCKOW TpaXkJAaHCKOW WAEHTUYHOCTH, YyBaKeHWs K TIPOLUIOMY U
HaCTOSILIEMYy POCCUMCKOM MaTeMaTUKH{, LIeHHOCTHBIM OTHOLIEHWeM K [JOCTH)KEHUSIM POCCHUHCKUX
MaTeMaTUKOB U POCCUMCKOM MaTeMaTHU4eCKOW LIKOJIbl, K WCIO/Jb30BAaHUIO 3THUX [OCTMXKEHUM B JAPYTHUX
HayKax, TeXHOJIOTUsIX, cepax 3KOHOMUKHU.

I1yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSI:



OCO3HaHWEeM /IyXOBHBIX LIeHHOCTeM pPOCCHUMCKOro Hapoja; CHOPMHUPOBAHHOCTbIO HPABCTBEHHOTO
CO3HaHWs, STUUECKOr0 IOBeJIeHMUs, CBSI3aHHOTO C IIPAKTHYeCKWM IPUMEHEHWeM [OCTM)KEeHUM HayKu M
JIesITe/TbHOCTBIO YUEHOT0; OCO3HAaHWEM JIMYHOTO BK/Ia/la B IIOCTPOEHUE YCTOMUMBOTO Oy ayIIiero.

OCTeTUUeCKOe BOCIIMTaHHe:

3CTEeTMYECKMM OTHOLIEHWeM K MHpY, BKJ/OUas 3CTETUKY MaTeMaTUUeCKUX 3aKOHOMEpPHOCTeH,
00BEKTOB, 3a/lay, PelIeHWH, PacCy KAeHUH; BOCIPUUMUKMBOCTBIO K MaTeMAaTUUECKUM acreKTaM Pa3/InYHbIX
BU/IOB UCKYCCTBa.

dusnyeckoe BOCIUTAHUE:

c(hOpMHPOBAHHOCTBID yYMEHMsI TIDUMEHSATb MaTeMaThuyeckKue 3HaHWs B HHTepecax 3/J0pOBOTO0 U
Oe3omacHOro obpa3a >KHU3HH, OTBETCTBEHHOTO OTHOIIEHWS K CBOEMY 3/0POBbIO (3/10pOBOe TMHTaHUE,
cOaaHCUPOBaHHBIM PEXWM 3aHATHH W OT/AbIXa, pery/spHas (u3nueckasi akKTUBHOCTH); (pU3MUECKOoro
COBEPILEHCTBOBAHUS, MIPU 3aHSATHSAX CIIOPTUBHO-03/J0POBUTE/ILHOM JeSITeIbHOCTHIO.

TpyzoBoe BoCIIUTaHue:

TOTOBHOCTBIO K TPYJY, OCO3HAaHWEM I|€HHOCTU TPY/JO/IO0Us; MHTEPECOM K pa3/MuHbIM chepam
npodeccroHanbHON esiTeIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOMW U e€ MPUI0KeHUSIMU, yMeHHeM COBepIlaTh
OCO3HAaHHBIM BBIOOp Oyayied TmipodecCHd U peann30BbIBaTH COOCTBEHHbIE JKHU3HEHHBbIE TIIaHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYeCKOMYy 00pa30BaHHIO M CaMOOOpPa30BaHMIO Ha TPOTSDKEHUH
BCeM >KU3HW; FOTOBHOCTBIO K AKTMBHOMY YUYaCTHIO B DeIlleHWMM MNPaKTHYeCKHMX 3a/jady MaTeMaTU4yeCcKOon
HarpaB/IeHHOCTH.

JKOJIOTUUeCKOe BOCIIUTaHUE;

c(hOpMHPOBAHHOCTBIO IKOJIOTUUECKON KY/IbTYphl, TOHUMaHKeM BJIMSHHUS COLMATbHO-9KOHOMUUYEeCKUX
MPOIIECCOB HAa COCTOSIHWE TIPUPOJHON M COIMaIbHOH Cpe/ibl, OCO3HAaHWEM TI100abHOTO XapakTepa
9KOJIOTUUECKUX TIpo0sieM; opHeHTaleld Ha TIpUMeHeHWe MaTeMaTUYecKWX 3HaHWU [/ pellleHus 3afiau B
obsacTv OKpy»KaroIleid Cpejbl, TUIAHMPOBAHUS TIOCTYTIKOB W OLIEHKW WX BO3MOYKHBIX TTOC/TECTBUH /IS
OKpY>Katolllel cpejibl.

LIeHHOCTH HAyUHOT O TTO3HAHUS:

c(hOpMHPOBAHHOCTHI0 MUPOBO33pEHUSI, COOTBETCTBYIOIIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKU
U OOIeCTBeHHON TIPAaKTHUKH, TOHMMaHHWEM MaTeMaTUUecKold HayKu Kak Cdepbl UeoBeuecKkou
JleAITeJIbHOCTH, 3TAaliOB €€ pa3BUTUSI M 3HAUMMOCTH [/Isl Pa3BUTUS L[MBWIW3ALIUM; OBJaIeHUEM SI3bIKOM
MaTeMaTUKU U MaTeMaTUueCKOW KYJIbTypOW KaK CpeJCTBOM IO3HAHUSI MUPA; TOTOBHOCTBIO OCYILECTBIISITh
MPOEKTHYIO U UCCJIeI0BATENbCKYIO AesiTe/IbHOCTh UHAUBUYAIbHO Y B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MertanpegmMeTHble  pe3y/bTaThl OCBOEHHS TIPOrpaMMbl yueOHOro rmipeaMeTa «MaremaTHKa»
XapaKTepU3yIOTCS OB/IaJileHeM YHUBEPCAbHBIMA N03HA8ame/AbHbIMU OelicmeusiMu, YHUBepCaNbHbIMU
KOMMYHUKaMUBHbIMU OeliCmeusiMU, YHUBepCANbHbIMU pe2yAsimuHbIMU Oelicmausmu.

1) YHueepcanbHble no3HaeameabHble Oelicmeusi, obecneyugarom opmuposaHue 6a308bix
KO2HUMUBHBIX npoyeccos obyuaroujuxcs (ocgoeHue Memooo8 NO3HAHUSI OKPYJHcarowe2o mupd; npumeHeHue
Jl02u4ecKux, uccaedosamenbCKUx onepayuli, ymeHutl pabomams ¢ uHpopmayueti).

Ba3oBble Jlornyeckue JeiCTBYS:

® BbIAB/IATH M XapaKTepPH30BaTh CYI[ECTBEHHbIE MPU3HAKA MaTeMaTUUYeCKUX OOBEKTOB, MOHATHH,

OTHOIIIEHUM MeXAy TOHATHUSIMM; (OPMYJHPOBATh OMpe/e/ieHUsl TOHATHM; YCTaHAB/IMBATb
CYIIIeCTBEHHBIN TMpPU3HAK KIacCU(UKaIuM, OCHOBAHUS [jisi 000OIIeHUs] U CPaBHEHMsI, KPUTEPUU
MTPOBOAMMOTO aHa/N3a;

® BOCIIpUHHMAaTh, (OpPMy/JMpOBaTh M MPeoOpa3oBbIBaTh  CYXKAEHUS: YTBEPAUTE/NbHbIE U

OTpHLIaTe/IbHbIE, e[UHUUHbBIE, UaCTHBIE U 00II[1e; YCIOBHbIE,;



BBLISIB/IATh MaTeMaTHUeCKre 3aKOHOMEePHOCTH, B3aUMOCBSI3U U TIPOTUBOpPeuMst B (akTax, JaHHbIX,
HaOJTIOZIEHNSIX W YTBEP)KIEHUsIX; TIpeZjiaraTh KPUTEPUH /Jisi BbISIBJIEHUS 3aKOHOMEPHOCTeH U
TIPOTUBOPEUMH;

JeaTh BBIBOJBI C WCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, [eAYKTUBHBIX W WHIYKTUBHBIX
YMO3aK/TF0UeHUH, YMO3aK/TFOUeHHIA TI0 aHaIOTHH;

MPOBO/IUTh CAMOCTOSITEJIbHO [J0Ka3aTe/bCTBA MaTeMaTUUEeCKUX YTBEP)KAeHUH (TMpsiMble U OT
MPOTUBHOT0), BBICTPAMBaThb ApPr'yMEHTAI[{I0, TPUBOJUTbL TPUMEPbl W  KOHTPIIPUMEpHI;
000CHOBBIBaTh COOCTBEHHBIE CY’K/IEHUsI U BHIBO/IBI;

BbIOMpaTh crmoco0 peleHusi yueOHOW 3ajjaud (CpaBHMBATh HECKOJBKO BapWaHTOB pelleHHs,
BbIOMpAaTh HarboJiee MOJXOASIIHMN C YUETOM CaMOCTOSITe/TbHO BbIZIe/IeHHbIX KDUTEPUEB).

ba3oBble ucciefoBaTebCckue 1eHCTBUS:

HCIO0/Ib30BaTh BOIPOCHI KakK MCC/Ie[0BaTe/IbCKU WHCTPYMEHT I103HaHUs; (OpPMY/IMpPOBaTh
BOMPOChI, (PUKCUpYIOII[Me TPOTHBOpeure, Mpo6/ieMy, yCTaHAB/IMBAaTb MCKOMOE M [IAHHOE,
(hopMHpOBaTh THUTIOTE3Y, APT'YMEHTHPOBATH CBOKO MMO3UILIMI0, MHEHHE,;

TIPOBO/IUTH CaMOCTOSITE/IbHO CIIAHMPOBAHHBIM SKCIIEPUMEHT, MCC/Ie[jOBaHKe I10 yCTaHOBJ/IEHHIO
0C00eHHOCTeH MaTeMaTUUeCKOTro 00beKTa, SIB/IeHHSI, TIPOL[ECCa, BBISIB/IEHHIO 3aBUCUMOCTEH MEXTy
00BEKTaMH, SIBJIEHUSIMH, TIPOL[ECCAMH;

CaMOCTOSITe/IbHO  (hOPMY/TMPOBaTh 00O0OIEHHsT W BLIBOABI [0 pe3y/bTaTaM IPOBEAEHHOIO
HaOJTIO/IeHNs, UCC/IeIOBAHKsI, OLIEHMBATh JOCTOBEPHOCTh IMOJTyUeHHBIX pPe3y/IbTaTOB, BHIBOJOB U
0000111eH1T;

MPOTHO3KMPOBAaTh BO3MOKHOE pPa3BUTHe TIPOL[ECCa, a TAKXKe BbIJBUTATh IPEATIOJOKEHHS O ero
Pa3BUTHH B HOBBIX YC/IOBHUSIX.

Pabora c undopmariueii:

BBISIBIATE JledulUThl MH(OpMaLMK, [AHHBIX, HEOOXOAWMBIX [Jif OTBeTa Ha BOMPOC M [Jis
pelieHus 3a/jauy;

BbIOMpaTh MH(OPMALIMIO U3 UCTOUHUKOB Pa3/MYHbIX TUIIOB, aHAJM3UPOBATh, CUCTEMAaTU3UPOBAaTh
Y UHTepIPeTHpOBaTh MH(OPMALIMIO Pa3MUYHBIX BUZOB U ()OPM TPe/CTaB/IeHMUST;

CTPYKTYpUpOBaTh HH(OpMaLMIO, TPeJCTaB/IsATh €€ B pas/MUuHbIX (opMax, WIIHOCTPUPOBATH
rpaduuecky;

OLIeHMBATh HaZI&)KHOCTh UH(OPMALMY TI0 CAMOCTOSITE/ILHO C(OPMYTMPOBAHHBIM KPUTEPUSIM.

2) YHueepca/nbHble KOMMyHUKamueHble Oelicmeusi, obecneuusaiom c(hopmMupo8aHHOCMb COYUAbHbIX
HABbIKO8 00YyUaoWUXCsl.
O61enue:

BOCTIDUHMMATh U (POPMY/MPOBATh CYXK[E€HHSI B COOTBETCTBUU C YCIOBUSIMHU M LIeISIMUA OOIIeHuS;
SICHO, TOUHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3DEHHUsI B YCTHBIX U MHUChMEHHBIX TEKCTaX, ZaBaTh
TIOSICHEHUSI 110 XO/ly pelilieHus 3a/laul, KOMMEeHTHPOBATh 0J/yUeHHbIN pe3y/ibTar;

B X0Zie 00Cy)K/IeH!s 3a/]aBaTh BOMPOCHI TI0 CyIIeCTBY 00Cy»K/1aeMoil TeMbl, TIPOOJIeMBI, peliaeMoit
3a/laud, BbICKa3bIBaTh W/IeW, HalleJieHHbIe Ha TMOMCK peIleHUs]; COTIOCTAB/SAThE CBOU CYXKJEHUS C
CY>KAEHUSIMM JPYTMX YYaCTHUKOB AMasiora, 0OHApy>KWBaTh pa3/iduve W CXO/CTBO TO3ULIWH; B
KOppeKTHOM (hopMe (popMy/IMpOBaTh Pa3HOI/IAaCKsl, CBOM BO3paXKeHUsI;

MpeJCTaB/IsATh pe3y/bTaThl pelleHWs 3aZlaud, SKCIIePUMEeHTa, WCCIe[JOBaHusl, TIPOEKTa;
CaMOCTOSITeJILHO BBIOMpaTh (hOpMaT BBICTYIIJIEHUsI C YUETOM 3ajjau Mpe3eHTal[il U 0COOeHHOCTel
ay/IUTOpUHU.

CoTpyiHUUYeCTBO:

MOHMMAaTh W MCII0J/Ib30BaTh MPEUMYIIeCTBa KOMAHAHON U UHAWBUAYaJIbHOW pabOThI TIPY pelieHn!
yueOHbIX 3ajJjau; TPUHUMATh 1le/lb COBMECTHOW [esSTe/TbHOCTH, IIJIaHUPOBaTh OpPraHW3aLUio
COBMECTHOW paboThl, pacrpefensiTb BUAbI PadOT, AOTOBapWBAThCs, OOCYXKAATh TIPOLECC U
pe3yJbTaT paboThl; 000011IaTh MHEHHST HECKOJIBKUX JTFO/Iel;



®  y4yacTBOBaTh B IPYNIMOBbLIX GopMax paboTsl (00CyxaeHNs, 0OMeH MHEeHHH, «MO3rOBble IITyPMbD»
Y UHBIE); BBITIOJHATH CBOIO YacTh PAOOTHI M KOOPAWUHUPOBATh CBOU JIEMCTBUS C APYTUMH U/leHaMHu
KOMaH/Ibl; OI[€eHMBAaTb KaueCTBO CBOEr0 BKJaZia B OOMMI MPOAYKT TIO KPUTEpPUSM,
chopMyIMPOBAHHBIM YUaCTHUKaMU B3aUMO/eliCTBUSI.

3) YHueepcanbHble pez2ynsmueHble Oelicmeus, obecneuugarom GoOpMUpPOBAHUE CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.

CamoopraHu3aLusi:

COCTaBJIAATh T/IaH, alrOPUTM peIleHus 3a/jau, BbIOUpaTh Criocob perieHusi ¢ yUéTOM UMEIOIIUXCS
pPecypcoB U COOCTBEHHBIX BO3MO>KHOCTEH, apryMeHTHpPOBAaTh W KODPEKTHPOBAaTb BapUaHThl peIIeHuil C
y46TOM HOBOM MH(OpMaLUH.

CaMOKOHTpOJIb:

® BjaJeTb HaBblKaM{ II03HaBaTe/JbHOW pe(ieKCMM KaK OCO3HaHUsl COBepllaeMbIX [AeWCTBUM U

MBIC/TUTE/TBHBIX TIPOLIeCCOB, UX Pe3y/IbTaToB; B/aJieTh CIocObaMM CaMOTIPOBEPKU, CAMOKOHTPOJIS
ripoliecca u pe3yJibTaTa pelleHusi MaTeMaTUueckoi 3a/iaui;

® TIpeBU/IETh TPYAHOCTH, KOTOPbie MOTYT BO3HUKHYTh TIPU PeIIeHUH 3a/lauk, BHOCUTb KOPPEKTUBBI

B /leATeIbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/IbCTB, JAHHBIX, HaliZIeHHbIX OIIMOOK, BBISBIEHHBIX
TPY/AHOCTeM;
® OLIeHWBATb COOTBETCTBHE pe3yJibTaTa LeJil U yCJIOBUSM, OOBSICHITh MPUUMHBI JOCTYXKEHHUS WU
HEeJIOCTKeHUsI Pe3y/IbTaToB IeITeTbHOCTH, HaXOAWTh OIIMOKY, ZIaBaTh OLeHKY NTPUOOpeTéHHOMY
OTIBITY.
IMPEAMETHBIE PE3YJ/IBTATHI

OcBoenre yueOHOro Kypca «Asrebpa M Hauyaja MaTeMaTUYeCKOTO aHa/M3a» Ha YPOBHE CpeJHero
obiero obpa3oBaHMs [O/DKHO obecrieunBaTh [JOCTMXKEHUE C/e[yHIUX TpeJMeTHbIX 00pa3oBaTe/bHbIX
pe3yJ/bTaToB:

10 KJIACC

Yucna 1 BBIYUC/TICHUA

OnepupoBaTh TIOHATUSIMH: PAlIMOHA/IBHOE U JIeHCTBUTEIBHOE UKMC/I0, OOBIKHOBEHHAs] W JeCATUYHAs
Ipo0Bb, TIPOLIEHTHI.

BhbInonHATE apudmMeTryecKre orepaLyy C paldoHaIbHBIMU U AelCTBUTeTbHBIMU YMC/IaMHU.

BbINosHATE MPUO/IVKEHHBIE BBIUMC/IEHUS, WCIIOJ/B3Yys TpaBWia OKPYTJIeHUs, AefaTh TPUKUIKY U
OLIeHKY pe3y/ibTaTa BbIYMC/IeHUH.

OnepupoBaTh TMOHATUSIMM: CTeleHb C LieJibIM [l0Kas3aTejeM; CTaHJapTHasi ¢opMa 3arucu
JIeiICTBUTE/IbHOTO UWC/a, KOpPeHb HATypajbHOW CTeNeHW; WCIO/b30BaTh MOAXOAALYI0 (OpMy 3amucu
JleHiCTBUTE/IbHBIX YMCeT //Is1 PellieHUs] MPaKTUYeCcKuX 3a/jay U Npe/iCTaBIeHUs JaHHbIX.

OrnepupoBaTh MOHATUSIMU: CHHYC, KOCUHYC M TaHT'eHC TMPOW3BOJLHOIO YyTJ/ia; MCI0J/Ib30BaTh 3arvcCh
MIPOU3BOJILHOTO yTJIa Yepe3 oOpaTHbIe TPUTOHOMeTpUYecKre (PyHKIWH.

YpaBHeHHs ¥ HepaBeHCTBA

OnepupoBaTb TIOHSATUSIMM: TOXK/ECTBO, YpaBHeHHe, HepaBeHCTBO; IieJioe, paljOHaJ/IbHOe,
vppalloHa/ibHOe YpaBHeHHe, HePaBeHCTBO; TPUTOHOMEeTPHUYeCKOoe YpaBHeHUe;

BbInonHATe Tipeobpa3oBaHusi TPUTOHOMETPUYECKMX BbIp@XKEHWN W pelliaTb TPUTOHOMETpPHUUeCKHe
yPaBHEHUsI.

BbImoiHATE TipeoOpa3oBaHus Le/bIX, PALMOHANBHBIX W WPPALMOHAIBHBIX BLIDXEHHWH W pellaTh
OCHOBHbI€ THIIBI Lie/IbIX, paljUOHAIbHBIX U UPPALMOHA/IbHBIX YpPaBHEeHUI U HepaBeHCTB.

[TpyvMeHsTh ypaBHEHHUsI U HepaBeHCTBA /ISl pellieHUs] MaTeMaTUueCKuX 3aZiau U 3a/lay M3 pas3/MuHbIX
obsiacTelt HayKy ¥ peasibHOM >KU3HH.

MogenupoBaTb peasbHble CUTyallud Ha si3blke aireOpbl, COCTaB/ATb BbIPa)KEHWs, YpaBHEHUs,
HepaBeHCTBAa M0 YC/JIOBMIO 3a/jaud, MCC/Ie[0oBaTh IOCTPOEHHblE MOJENIW C MCIO0Jb30BaHMEM arrapara
anreOpsl.

DyHKIUM U rpaduKu



OnepupoBaTh TOHATUSMH: (YHKUUMS, CHOcoObl 3afjaHusi (QYHKOMM, o0nacTb ompejeneHdss |
MHO>KeCTBO 3HaueHUM (HyHKLUH, TpadrK HYHKIMH, B3aMMHO 00paTHbIe QYHKLIH.

OnepupoBaTb TMOHATUSIMU: UYETHOCTb W HEUETHOCTb (YHKLMH, HYJIM (QYHKLUH, MPOMEXYTKH
3HaKOTMOCTOSIHCTBA.

Wcnonb3oBath rpaduku QyHKLMMA /151 pellieHrsl ypaBHeHHU .

CTpouTh U yuTaTh rpaQUKy JUHENHOM (QYHKLMW, KBaJpaTUYHON (DYHKLIMH, CTeNeHHOW (YHKLMMU C
L[eJIbIM TT0Ka3aTesieM.

Wcrionb3oBath rpa@ukyd GyHKLUMM [/s1 UCC/IeJOBaHUsI TIPOLIECCOB M 3aBUCUMOCTEM TMpU pelleHUU
3a7la4y U3 [pyrux y4eOHbIX MpeJMeTOB M peasbHOW >KU3HM; BbIPKaTh (OPMyJaM{ 3aBUCUMOCTH MEXIY
Be/IMUMHAMU.

Hauana MaTeMaTH4eCcKOro aHaausa

OnepupoBaTh MOHATUSIMU: 110C/Ie/I0BaTE/IbHOCTb, apuMeTHuUecKasi U reoMeTpruuecKasi Iporpeccui.

OmnepupoBaTh TOHATUSIMU: OeCKOHeUHO yObIBarolljass TreoMeTpuyecKasi IIpPOTPecCHs, CyMMa
OeckoHEUHO yObIBaOII[el TeOMeTPHUUeCKO MPOrPeCcCHH.

3aziaBaTh MOC/Ie0BaTeIbHOCTH Pa3/TMUHBIMU CIIOCOOAMHU.

Wcrionb30BaTh CBOMCTBA I0CT€[0BATe/IbHOCTEH W TIPOrPecCUi [iisi pellieHWsi peanbHBbIX 3a/au
MIPUKJIIHOTO XapakTepa.

MHoxecTBa M JIOTUKaA

OnepupoBaTh NMOHATUSIMU: MHOKECTBO, OIepaljiy HaJi MHO)KeCTBaMHU.

VM crnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT /i/1s1 ONMCaHUsl peaibHbIX MPOLeCCOB U SIBJIEHUH,
TP pelleHny 3a/jau U3 pyruX yueOHbIX TIPeIMEeTOB.

OnepupoBaTh MOHATUSIMU: OTpefiesieHre, TeopeMa, C/1e/ICTBHe, J0Ka3aTebCTBO.

Yucia ¥ BBIYHC/IEHHSA

OnepupoBaTh MOHATUSAMU: HaTypa/bHOE, 1ieJI0e YMCJIO; MCIO0/b30BaTh NPU3HAKU [IeIMMOCTH Le/IbIX
yuces1, pa3/ioyKeHue YKc/ia Ha IPOCTble MHOXKUTEHU AJIs1 pellleHus 3a/1ay.

OnepupoBaTh NMOHATHEM: CTeleHb C paljuOHa/IbHbIM TI0Ka3aTeseM.

OnepupoBaTh NOHATUSIMU: JIOTapu(M UMCIIa, JeCITUYHbIE U HAaTypajibHble JIorapu(MBbl.

YpaBHeHus U HepaBeHCTBA

[lpuMeHsITH CBOWCTBA CTereHU /s TpeoOpa30BaHUSI BHIPAKEHWI; OIMEPUPOBATh TOHATHSIMU:
roka3aTe/bHOe ypaBHeHHWE W HepaBeHCTBO; pellaThb OCHOBHbIE THITbl TIOKa3aTelbHbIX YPaBHEHUU U
HEepaBeHCTB.

BreinonHATe 1npeobpa3oBaHMsl BBIPAKEHHH, COJepKalllixX Jjorapri¢Mmbl; ONepupoBaTh IOHATHSIMU:
7orapu(pMruecKkoe ypaBHeHUE U HepaBeHCTBO; pelllaTb OCHOBHblE THUIIbI JIOTapU(MUUYeCKUX ypaBHEHUH U
HepaBeHCTB.

HaxouTh pelieHus MPOCTeUIINX TPUTOHOMEeTPUUeCKHX HePaBeHCTB.

OnepupoBaTh MOHATHSIMU: CUCTEMa JMHEWHBbIX YDPaBHEHUI U eé pellleHue; UCI0/Ib30BaTb CUCTEMY
JIMHeNHbBIX YpaBHEeHUM /15l pellleHus PaKTUUeCKHX 3a/au.

HaxomuTh pellieHUs] TIPOCTEMIIMX CHUCTEM W COBOKYITHOCTeH paljMOHa/lbHBIX ypaBHEHUA U
HEepaBeHCTB.

MopenvpoBaTh peajbHble CHUTyallud Ha s3blke anreOpbl, COCTAB/SATb BbIPAKEHMs, YypaBHEHHS,
HepaBeHCTBa M CHUCTeMbl MO YC/IOBHIO 3aJlaud, WCC/Ie[0BaTh ITOCTPOEHHbIe MOJEIN C MCIO0/Ib30BaHUEM
arrapara anreopsl.
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12 1 http://mathnet.spb.r
¢yHkuys. [TokasaTesnbHble ypaBHeHHUs
Y HepaBeHCTBa
Jlorapudmuueckas: QyHKLUI.
Jlorapudmuueckre ypaBHeHUs U 12 http://mathnet.spb.ru/
HepaBeHCTBa
IToBTOpeHue, 00001IeHNE,
P Hen 13 1 http://mathnet.spb.ru/
CHCTeMaTHU3aLys 3HaHUH



http://mathnet.spb.ru/
http://mathnet.spb.ru/

IIOYPOUYHOE IVIAHUPOBAHUE

10 KJ/TACC
JJIeKTPOHHBbIE
nudppoBbIe
Ne o0pa3oBarTe/IbHbIE
Tema ypoka
n/n pecypcshl
Bcero Jata
1 Llenble 1 paljuoHaIbHbIE YHUCIA. 2 http://mathnet.spb.ru/
2 [JlericTBUTe IbHBIE YHUCTIA. 2
3 BeckoHeuHo yObIBaroiiasi reomeTpyuyecKast 2
TIPOrpecCusl.
4 ApudmeTrnueckuii ~ KopeHb  HaTypaJbHOU 4
CTeleHu.
5 CreneHb C palOHA/IHBIM U 1elCTBUTETbHBIM 5
TI0Ka3aTesIsIMU.
0606LleHne N cucteMatTmsalms 3HAHUIM MO TeMe: 2
6 «[leCTBUTENbHbIE YMCNA».
KonmposnbHass paboma N2 1 no meme: 1
7 «[lelicmBumesibHble Yucaa».
8 CreneHHasi yHKLUS, €6 CBOMCTBA U IpadyK. 3
9 B3auMHo obpaTHbie (HyHKIH. 2
10 PaBHOCU/IBHBIE YpaBHeHUS U HepaBeHCTBa. 4
11 WppauoHanbHble ypaBHeHUS. 4
12 VppanyoHasHble HepaBeHCTBa. 2




0606LeHne U cncteMaTmsaums 3HaHUIMA NO TeME:

13 «CteneHHas GYHKLUUSA».
KoumponbHas paboma N2 2 no meme:
14 «CmeneHHas GyHKLUA».
Moka3aTenbHag PyHKLUMSA, €€ CBONCTBA U
15 rpaduk.
16 lMokasaTenbHble YpaBHEHUS
17 lMokasaTenbHble HeEpaBEHCTBA
3 CucTeMbl NOKa3aTeNbHbIX YPAaBHEHUM U
! HEpPaBEHCTB
0606LleHne N cuctemMatmsalums 3HaHUM Mo TeMe:
19 «Moka3aTenbHas GyHKLMA».
KonmposnbHass paboma N 3 no meme:
20 «lMokazamenbHas PpyHKLUA».
21 Jlorapumsi.
22 CgoticTBa 10rapu¢pmMoB.
23 [ecsTuuHbIe ¥ HaTypaJbHbIE JIOTaPU(PMBI.
04 Jlorapudmuueckass ¢GyHKLusi, eé CBOWCTBA U
rpaduk.
25 Jlorapumuueckrie ypaBHeHUsI.
26 JlorapudmMuueckre HepaBeHCTBa.
0606LeHne N cucteMatmsalms 3HaAHUM MO TeMe:
27 «Jlorappudmmyeckass GyHKUUSA».
08 KoumponabHas paboma N2 4 no meme:
«Jlorapu¢pmMuyeckan pyHKLUS».
29 Pagnannas mepa yrina.




30 [ToBOPOT TOUKM BOKPYT Havasia KOOpAUHAT. 2

31 OrnpesiesieHe CUHyCa, KOCMHYyCa W TaHIreHCa 7
yria.

32 3HaKu CHUHYCa, KOCUHYyCa U TaHTeHca. 1

33 3aBUCUMOCTb MEXJy CUHYCOM, KOCMHYCOM U 7
TAHT'eHCOM OJIHOT0 U TOT'0 JKe yTIJIa.

34 TpuroHomeTpuyeckue TOXAeCTBa. 3

35 CHHYC, KOCMHYC Y TaHI'eHC YIJIOB O U - . 1

36 @OopMyJIbl CIIO’KEHUS. 3

37 CHHYC, KOCUHYC Y TaHT'€HC IBOVMHOIO YIJIa. 2

38 CHHYC, KOCMHYC Y TaHI'€HC [10JIOBUHHOIO yTJIa. 2

39 @opMyJIbl IPUBEJEHUS. 2
Cymma u pasHoCTb cuHycoB. Cymma U

40 Pa3HOCTb KOCHHYCOB. 3
0606LeHne N cucteMaTmsalms 3HaAHUIMA MO TeMe:

41 «TpuroHomeTtpuyeckne Gopmybl». 1
KoumponbHas paboma N2 5 npo meme:

42 « TpuroHoMempuyeckue GopMybi». 1

43 YpaBHeHue cos X = d. 3

44 YpaBHeHue sin x = a. 3

45 YpaBHeHue tg x = a. 2

46 PellieHrie TpUroHOMETPUUECKUX YPaBHEHUM. 5)

47 IIprmepsl pelleHns MPOCTEMNILNX P
TPUTOHOMETPUYECKUX HEPABEHCTB.
0606LLeHne N cucTeMaTM3alumsa 3HaAHUIM MO TeMe:

48 2

«TPUroOHOMETPUYECKME YPABHEHUA »,




KoumposnbHass paboma N2 6 no meme:

49 «TpuroHoMempuyecKkue ypaBHeHuS». 1
MNoBTopeHue. ApudmMeTnyeckmi KopeHb
50 HaTypa/ibHOW CTEMEHMU. 2
51 MoBTopeHune. CTeneHb C pauMoHanbHbIM U 5
[EeNCTBUTE/NIbHBIM NOKa3aTeNsaMu.

59 IToBropenue. CrerneHHas, IIOKa3aTe/lbHasg W 7
siorapudmMuueckast GyHKLWU.

53 [ToBTOpenue. MppanoHasibHble YpaBHeHUs U 7
HepaBeHCTBaA.

54 [ToBTOopenue. IlokasaTesibHble ypaBHEHUSI U 7
HepaBeHCTBA.

55 [ToBTOpenue. Jloraprdmei. 2

56 [ToBTOpenue. Jlorapudmuueckrie ypaBHeHUs U 9
HepaBeHCTBa.

57 [ToBTOpEHUe. PelieHre cucTeM roka3aTe/bHbIX 5
Y JIoTapU(pMUUECKUX YpaBHEHUIA.

58 IToBTOpEHME. TpuroHomerpuueckue 9
TOXK/eCTBa.

59 [ToBTOpEeHUe. PellileHWe TPUTOHOMETPUUECKUX 5
YpaBHEHUH.

60 IToBTOpeHue. PellileHWe TPUTOHOMETPUUECKUX 9
HEpPaBeHCTB.

61 [onoBas NpoMeXyTovHas atTectaums 1

62 O6o6uatoLLnin YPoK 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136




YUYEBHO-METO/MYECKOE OBECIIEYEHHWE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHHUKA

» MaremaTHka. Ayirebpa ¥ Haua/la MaTeMaTUUeCKOT0 aHa/mn3a, 11 kinacc/ Mep3nsk A.T'., HoMupoBckwHii
I.A., ITononckuit B.B., fAkup M.C.; oz pepaknueii [Tomonbckoro B.E., O61ecTBo ¢ orpaHUueHHON
OTBeTCTBEHHOCThIO M3aaTenbckuii 1jeHTp «BEHTAHA-T'PA®»; AKiroHepHoe o011ecTBo «V31aTebCcTBO
«IIpocsenjenve»

» MaremaTHKa: ajrebpa ¥ Hauaia MaTeMaTHUeCKOT0 aHa/lki3a, TeoMeTpus. AnreOpa ¥ Hauama
MareMatuhueckoro aHanusa, 10-11 knaccel/ Anumos LI A., Koasirun FO.M., TkaueBa M.B. u apyrue,

AxnmoHepHoe o61iectBo «M3marenscTBo «IIpocBereHe»

METOJNYECKHWE MATEPHAJIBI /11 YUUTEJIA

DN ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CET UHTEPHET



