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MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma ydeOHOro Kypca «Anrebpa W Havajla MaTEMAaTHYECKOTO aHAIHM3a)
0azoBoro ypoBHs it obydatomnuxcst 10 —11 kmaccoB paszpaborana Ha ocHoBe DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CpeaHero odmiero odopasoBanus, OenepaabHOR
pabodeil mporpaMMbl CpeqHero odmiero oOpa3oBaHus «Airedpa M Havajla MaTeMaTHYECKOTO
aHayin3a. ba3oBelil ypoBEHbY, C yUETOM COBPEMEHHBIX MUPOBBIX TPeOOBAaHUI, IPEABABIAEMbIX K
MaTeMaTHYeCKOMY OOpa30BaHHIO, W TPAAUIUN POCCHUIICKOrO oOpa3oBanms. Peanmzanus
IporpaMmal o0ecrieunBaeT OBJIaICHHUEC KIIOYCBBIMU KOMIICTCHIUAMMA, COCTABJIAONIMMU OCHOBY
JUIS  CaMOpPa3BUTHS W  HENPEPHIBHOTO 00pa30BaHUS, MEJIOCTHOCTh OOMIEKYJIBTYPHOTO,
JIMYHOCTHOTO U TO3HABATCJIBHOI'O PA3BUTHUA JIMYHOCTHU 06yqa10m1/1xcs1.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTHMYECKOTO aHAIW3a» SIBISIETCS OAHMM U3 Haumbosee
3HAYUMBIX B MporpamMme CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3y4eHHsS BCEX E€CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (QOPMHUpPYET JIOTUYECKOE U aOCTPaKTHOE MBIIUIEHUE YdJallluXcsd Ha YpOBHE,
HEO0OXOMMOM JIJIs1 OCBOCHHUSI KYpCOB MH(POPMATHKH, OOIIIECTBO3HAHMS, UCTOPHH, CIIOBECHOCTH. B
pamMKax JaHHOTO Kypca ydalluecs OBJIaJIeBal0T YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKw,
KoTopas (opMyIupyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anreOpbl 1 Hadan MaTEMAaTUYECKOTO aHAIM3a 3aKJIa/bIBA€T OCHOBY JUISl YCIIEHIIHOIO
OBJIQZICHUS 3aKOHAMU (PU3UKH, XUMUHU, OMOJIOT MU, TOHUMAaHUS OCHOBHBIX TEHACHUUI YJKOHOMUKHI
U OOLIECTBEHHOW JKM3HHU, IO3BOJSIET OPHEHTHPOBATHCA B COBPEMEHHBIX LUQPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO MCIIOJIb30BaTh MX B NOBCEIHEBHOM XM3HHU. B TOXE
BpeMsl OBJIaZIcHUE aOCTPaKTHBIMU U JIOTUYECKH CTPOIrMMHM MAaTEMaTHYECKUMHU KOHCTPYKLUSMHU
pa3BUBaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
UCIOJb30BaTh O0OOIIEHNE M KOHKPETHU3alUIo, a0CTparupoBaHUE W aHAJIOTHI0, (GopMupyer
KpPEaTUBHOE U KPUTHUYECKOE MbIlLIeHHE. B Xo/e n3ydeHus anreOpbl M Hayajl MaTeMaTH4ecKoro
aHajuM3a B CTaplleil LIKOJie ydyalluecs MOJy4aroT HOBBIM ONBIT pEeIIeHUs NMPHUKIAIHBIX 3aiad,
CaAMOCTOSITEJIBHOTO ~ IIOCTPOGHUs ~MaTeMaTUYeCKMX MOJEIEeH pealbHbIX CUTyalud u
UHTEpIpPETallMd TOJIYYEHHBIX PELICHUH, 3HAaKOMATCA C IPUMEpPaMU  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MpUPOJE, HayKe M B HCKYCCTBE, C BBLIAIOLIMMHUCA MaTEeMaTUYECKUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o6nanaeT 3HauuTeIbHBIM BOCIIUTATEIbHBIM OTEHIMATIOM, KOTOPBIA pealn3yercs Kak
yepe3 yueOHbI MaTepual, CliocoOCTBYIOIUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 cneuuduky ydeOHOW NesTeabHOCTH, TPeOyHoIleld CaMOCTOSITENbHOCTH, aKKypaTHOCTH,
IIPOJIOJKUTENIBHON KOHIEHTPALMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYyYEHHBIN PE3yibTar.

B ocHoBe Meronuku oOyueHHMs anrebpe M HadalaM MaTeMaTU4eCKOro aHan3a JISKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa u Hadyajaa MaTeMaTUYeCKOI0 aHAJIN3a» BKIIIOYAET CIIEIYIOLIHe
coJiepKaTelbHO-METOIUYecKue JUHUU: «YUucna W BbluMcieHus», «OyHKuMH U TpapuKuy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mareMarndyeckoro aHainsa», «MHOXKECTBA U JIOTHKAY.
Bce ocHOBHBIE conepKaTeIbHO-METOJANYECKUE JIMHUU M3Y4arOTCS HAa MPOTSHKEHUM JBYX JIET
oOy4yeHHs B cTapulel MIKOoJe, eCTECTBEHHO JOMOJHSS JIpyr Apyra M MOCTENEHHO HacChIIAsCh
HOBBIMH T€MaMH U pazjiesiaMu. JIaHHBIH KypC SBISETCS HHTETPATUBHBIM, TOCKOJIBKY 00BbEIUHSET
B cebe coJiepKaHMe HECKOJIbKMX MaTeMaTHYeCKUX IUCHMIUIMH: anredpa, TPUTOHOMETpHS,



MaTeMaTUYECKUI aHaIu3, TEOpUsl MHOXKECTB U 1Ip. [lo Mepe Toro kak yyamuecs OBJIaZIeBalOT BCE
Oojiee IIUPOKUM MATEMAaTHYECKUM allapaTtoM, Yy HHUX IOCIEAOBATEIbHO (OPMHUpPYETCS U
COBEPLICHCTBYETCSI YMEHHUE CTPOUTHh MaTEMATUUYECKYIO MOJIEb PEAJIbHON CUTYallUU, IPUMEHSATh
3HaHUS, TOJy4YeHHbIE B Kypce «AsreOpa M Hayala MaTeMaTUYeCKOrO aHAIM3ay, JUIS PEHICHUS
CaMOCTOSITEIEHO CPOPMYTUPOBAHHONH MaTeMaTHYECKOH 3ajaul, a 3aTeM HHTEPIPETHPOBATH
IIOJIY4EHHBIN pe3yibTar.

CopepxarenbHO-MeTOANYECKas TMHUA «HKcra 1 BBIYMCIEHU» 3aBeplIaeT GOPMUPOBAHKE
HaBBIKOB HCIIOJIb30BAHUS JACHUCTBUTEIBHBIX YMCE, KOTOPOE OBIJIO HAYaTO B OCHOBHOM IiKoJie. B
crapiieil mkojie ocoboe BHUMaHHUE yJenseTcss (OPMUPOBAHHMIO TPOYHBIX BBIYMCIUTEIBHBIX
HAaBbIKOB, BKJIIOYAIOIIMX B Cce0s HMCIOIb30BAaHHE DPA3NIMUYHBIX (POPM 3amucu JIeHCTBUTEIHHOTO
qyclla, YMEHUE pPallMOHAJIbHO BBINOJHATh JEHCTBHUS C HUMM, JI€aTh MPUKUIKY, OLEHUBATh
pe3ynpraT. OOyuwaromiuecsi MOJIY4YarOT HaBBIKM HPHUOIMKEHHBIX BBIUMCICHHUM, BBIMOJIHEHUS
JNEUCTBUI ¢ 4yKMCliaMu, 3allUCaHHBIMM B CTAaHAAPTHOW (QopMe, HCIOIb30BaHUS MaTEMaTHUECKUX
KOHCTAaHT, OLICHUBAHUS YUCIIOBBIX BbIPaXKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTCsl Ha NPOTSHKEHWHM BCEro OOydeHus B
CTapuieil 1IKoJie, TMOCKOJbKY B KaXXJIOM pazlelie IporpaMMbl MpPeIyCMOTPEHO pelleHne
COOTBETCTBYIOIINX 3aa4. OOyuaronuecs: OBIaJIeBaOT PA3IMYHBIMA METOJIAMHU PELICHUS LIETIbIX,
palOHaIbHBIX, UPPALIMOHATIBHBIX, IOKA3aTENIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPHUECKHUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loyryueHHbIe yMEHHUS UCMONb3YIOTCS MPU UCCIIEOBAaHUHI
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3a/a4 M 3ajad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUil QyHkuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
ce0st Taxke (HOPMUPOBAHUE YMEHHH BBITIOJIHATEH pacyEThI 10 (hopMyiiam, mpeoOpa3oBaHUs IENbIX,
palMOHANBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUI, a TAKK€ BBIPAKECHUM,
coJlep’KalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro Marepuaia
MIPOUCXOJUT JallbHENIIee Pa3BUTUE aJITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS yJalluxcs,
(GbopMHpYIOTCS HaBBIKA JEAYKTUBHBIX pPAacCyKJIE€HUH, pabOThl C CHUMBOJBHBIMU (hOpMaMH,
Mpe/ICTaBJICHHs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEIl B BHJE PABEHCTB U HEPaBEHCTB. Ausredpa
npemiaraeT 3GeKTUBHbIE UHCTPYMEHTHI ISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAaYYHBIX
3a/1a4, HarJIAIHO AEMOHCTPUPYET CBOU BO3BMOKHOCTH KaK S13bIKa HAyKH.

CopepxarenbHo-mMeToanueckas JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
JOPYTUMU JIMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T NOCIIEI0BATENbHOCTh U3YUEHUS
Matepuana. VM3ydeHue cTeneHHo, moka3aTeabHO!, Jorapu@Muueckoil 1 TPUTOHOMETPUIECKHIX
GyHKIMHM, WX CBOUCTB W rpadMKOB, UCIONB30BaHUE (YHKUUN A pEUICHHs 3a1ad U3 APYrux
y4eOHBIX MPEJAMETOB U PeabHOM KU3HU TECHO CBA3aHO KaK ¢ MaTeMaTHYECKUM aHaJIN30M, TaK U
C pellieHueM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM Oouiblioe BHUMaHKE yenseTcss popMUpOBaHUIO
YMEHHUSI BBIpaKaTh (POpMYIamMH 3aBUCUMOCTH MEKIY Pa3IMYHBIMU BEIMUYMHAMU, UCCIEIOBAThH
MOJTy4eHHbIe (PYHKIMH, CTPOUTH UX Tpapuku. MaTepual 3TOi cojepKaTeabHOMN JIMHUY HalleleH
Ha pa3BUTHE YMEHHUU M HABBIKOB, MO3BOJISAIOLIUX BBIPAKATh 3aBUCUMOCTU MEXK]ly BEIMUMHAMU B
pa3nuyHOM Qopme: aHaTUTHYECKOH, rpaduueckoi u cioBecHOi. Ero m3ydeHnue crnocobcTByeT
Pa3BUTHIO AJTOPUTMHUUYECKOTO MBIIUIEHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3aluH,
HCII0JI30BAHUIO aHAJIOTHUA.

CopnepxarenpHas nuHusA «Hagama MaTeMaTHnyecKoro aHajan3ay» I03BOJISET CYHIECTBEHHO
pacIMpuTh KPYr KaK MaTeMaTHYECKUX, TaK U MPUKIaTIHBIX 33124, TOCTYIHBIX 00yJaromumcs, y
KOTOPBIX MOSBISIETCS BO3MOYKHOCTh UCCIIEAOBATh M CTPOUTH I'paduku (PyHKIMNA, ONPEensaTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS, BBIYUCIATE IUIOMAAN GUryp u oObEMBI Tell, HAXOIUTh
CKOPOCTM M YCKOPEHHs IpoleccoB. JlaHHas copaep)kaTenbHas JMHHUS OTKPHIBAET HOBBIC



BO3MOKHOCTH IIOCTPOEHUS MaTeMAaTUYECKUX MOJEIEH pealbHbIX CHUTyalUd, HAXOXICHUS
HAaWIY4lllero peleHUs B IMPHUKIAIHBIX, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAaMHM MAaTE€MaTHUYECKOTO aHAIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUI pPacroO3HABATh
MIPOSIBJIEHUSI 3aKOHOB MaTE€MaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaAKT O
BBIJAIOIIKXCS Pe3yJIbTaTaX, OJYyYEHHBIX B X0/I€ Pa3BUTHS MaTEMaTHKU KaK HAyKH, U UX aBTOpax.

CopepxarenpbHo-MeTOANYECKasE TUHUS «MHOXKECTBAa U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TE€OpEeTUKO-MHOKECTBEHHbIE ITPEICTABICHHS IPOHU3BIBAIOT BECH
KypC LIKOJbHOW MaTeMaTHKU U IpeaiaraloT HauboJjiee YHUBEPCAJIbHBIN SA3bIK, 00BbEANHSIOMINN
BCE pa3lenbl MaTeMaTHMKU M €€ TNPUIOKEHHH, OHM CBSA3BIBAIOT pa3Hble MaTeMaTUYECKUe
JUCUMIUIMHBL B eauHoe 1ienoe. [lo3ToMy BaXKHO JaThb BO3MOKHOCTH IIKOJBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMaTUKH U HUCIHOJb30BaThb €ro Jyis
BBIPAYKEHUSI CBOMX MBICIIEH.

B kxypce «AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a» MPHUCYTCTBYIOT TAKK€ OCHOBBI
MaTeMaTHYECKOI0 MOJIEIMPOBAHUS, KOTOPbIE NMPU3BAHBI CPOPMUPOBATH HABBIKM IOCTPOCHUS
MoJieNiel peasbHbIX CUTYallud, UCCIEOBAaHUS 3TUX MOJIEeNIel ¢ MOMOIIBIO anmnapara aiaredopsl U
MaTeMaTHYeCKOr0 aHajiu3a M HWHTEPHpETaluy TOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHus
BIUIETEHBl B KaXKJbIil M3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BEChb MaTepuan Kypca IIMPOKO
UCIOJIb3YeTCs Ui pelIeHus MPUKIaIHbIX 3a1a4. [Ipy pemennn peaabHbIX MPaKTHUYECKUX 3a7ad
yyaiiecsi — pa3BUBalOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUThb  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJB30BaTh AHAIOTHIO, 0000IaTh W KOHKPETH3UPOBATH MPOOJIEMY.
JlesTensHOCTh MO (POPMHUPOBAHUIO HABBIKOB PELICHHUS MPHUKIAJHBIX 337ad OpPraHu3yeTcs B
MpolLecce U3y4eHus Bcex TeM Kypca «Anredpa v Hayajla MaTeMaTHYeCKOTo aHaIn3ay.

®OPMBI YUETA PABOYEN ITPOI'PAMMBI BOCITMTAHU A

BocnutaTtenbHelil moTeHMan npeamera «Anredpa» peaanusyercs uepes:

— yCTaHaBJIMBaHHUE JOBEPUTEILHBIX OTHOIICHUNW MEXAY Yy4YUTelleM U O00Yy4arolUMHCH,
CHOCOOCTBYIOUIMX MMO3UTUBHOMY BOCHPHUATHIO YydYalllUMUCA TpeOOBaHUN U MIPOCHO
YUUTES;

— TpUBJICYCHHE BHUMAHUS yJalluxcs K o0CyKJaeMoil Ha ypoke nH(popMaluu, aKkTHBU3ALHH
M03HABATEIBHON AEATEIbHOCTH yYaIlIUXCsl;

— mnoOyXIeHHe Yydaluxcs coONoaTh Ha YpPOKE HOPMBI YUeOHOW JUCHUIUIMHBI H
CaMOOPraHu3allnu;

— TOJJEepKUBAHUE B KOJUICKTHBE YUAIUXCSl IPYKEIOOHYIO, IeJI0BYI0 00CTaHOBKY;

— CO3JaHHE YCJIOBHH Ui CaMOCTOSITENIBHOTO TOHUCKa, OTOOpa, OIEHKH HH(pOpMAIUH
YUYaAIIUMHUCS, UCTIONB3YS pa3HOOOpa3HbIE HICTOYHUKH,

— ¢opMupoBaHHEe y 00YJaIOIIUXCS KyIBTYPBI 3I0pPOBOTO M O0e30macHOro obpas3a K13HHU;

— ¢dopMHUpPOBaHHE FKOJIOTHUECKOHN KYIbTYPHI MOBEACHHUS,

— UVHUIMUPOBAHUE U TMOMJIEP’KKA HUCCIEIOBATENLCKON JesITeNbHOCTH OOy4aronmxcs B
pamMKax pealu3alii UMH UHIUBUAYAIbHBIX U TPYIIOBBIX HCCIEI0BATENBCKIX TPOEKTOB,
YTO AacT 00yJaroIMUMCs BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSTENILHOTO PEIICHUs
TEOPEeTUYECKOW MpOOIEMBbI, HABBIK TeHEPUPOBAHUS U OGOPMIICHUS COOCTBEHHBIX HIEH,
HaBBIK YBOKUTEIHHOTO OTHOIIEHUS K YYKUM HaesIM, 0(OPMIICHHBIM B paboTax APYrux
ucclenoBaTeNield,  HaBBIK  MYOJUYHOTO  BBICTYIUIGHUS — Meped  ayauTOpueH,
apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEU TOUKHU 3PEHUS



—  pa3pspKeHHE HanpsHKEHHOW 0OCTAaHOBKM B Kilacce; MPUBJICYCHUE BHUMAHUS YYalUuXcsl K
oOcyxaemMoii Ha ypoke uH(opMaIum;

— CO3/IaHHMe YCIOBHW ISl pa3BUTUS TBOPYECTBA M UCCIEIOBATEIBCKOM JIESITEIBHOCTH
oOyJaronmxcs;

— WHHIMUPOBAHUE YYAIUXCS K 00CYXKICHHIO, BHICKA3bIBAHMIO CBOETO MHEHHS, BBIPAOOTKE
CBOEr0 OTHOUICHUS [0 TOBOXY, IIOJy4aeMOW Ha YpPOKE COLHUAIBHO 3HAYMMOM
nHpOpMaIHH.

MECTO KYPCA B YYEBHOM IIUVTAHE

B yuebHOM 1u1aHe Ha U3y4eHHe Kypca aareOpbl 1 Hayal MaTeMaTH4ecKoro aHann3a Ha 0a30BOM
ypoBHE oTBOAUTCS 2 yaca B Hegento B 10 kitacce u 3 yaca B Henento B 11 kiiacce, Bcero 3a JBa
rosa oOy4yenust — 170 gacos.



COAEPXAHUME YYEBHOI'O KYPCA

10 KJTACC

Yucsa 1 BBIYUCIEHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue  apodu. ApudmMeTrhdeckne Omepalud ¢  palHOHAIBHBIMUA  YHCIIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpaxkeHUW. [Ipumenenue apoOeii M TPOIEHTOB sl PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACICH 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHble uncna. PanuoHanpHble M MppalUoOHaiIbHBIE uncia. Apudmerndeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, PAaBUIa OKPYIJICHMUS,
MIPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokasareneM. CranmapTHas ¢opma 3amucu JACUCTBUTEIHHOTO YHCIA.
Wcnonb3oBanue mnoaxonsmie ¢opmbl 3amMcud  JEHCTBUTENBHBIX YHUCENl Ul  pelIeHUs
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHON cTeneHu. JlelcTBusS ¢ apupMeTHUEeCKUMU
KOpHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyc, KOCMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApPIyMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KopeHb ypaBHeHUA. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTo 1 HHTEPBAJIOB.

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanvoHagbHBIX YPAaBHEHUN U HEPABEHCTB.

Peurenne TpuroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaT€MAaTHYECKUX 3aJad W 3a7a4d u3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DyYyHKUUM U rPauKu

OyHKIMsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacTh omnpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIuUs ¢ HaTypaJdbHBIM M LENbIM Mokazarenem. EE cpoiicTBa u rpaduk.
CpoiicTBa u rpaduK KOPHS N-0H CTEIICHHU.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBatenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBHOCTH.

Apudpmernueckass U reomMeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa O€CKOHEYHO YOBIBarOIIEH reoMeTpUYeCcKON MPOrpecCcHy.
@dopMyna CIOXKHBIX ITPOLUEHTOB. McHoiab30BaHME MPOTPECCUU JUIsl PELICHUS] PEaIbHbIX 3a/1ady
MPUKIIAHOTO Xapakrepa.

MHoKecTBa M JIOTHKA



MHuoxecTBO, onepanuu Haja MHOxecTBamu. [{uarpammel Ditiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anmapara JJis ONKCAHUS PEAbHBIX MPOLIECCOB U ABJICHUW, NPHU
pENICHNH 337249 U3 IPYTUX y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Cremnensb ¢ pallMOHATIBHBIM MOKa3ateneM. CBOWMCTBA CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JIOTAPU(PMBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPIKALINX CTENEHH C pallMOHAIbHBIM MOKa3aTeNIeM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucremsl JIMHEHWHBIX ypaBHEHUH. PelleHMe NpUKIagHBIX 3a/1ad C MOMOIIBK CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKUX 3a1ad U
3a/1a4 U3 pa3InYHbIX 00J1acCTEel HAYKU U PEAIbHOM KU3HH.

@DyHKUUM U rPpapuKu

Oyukmusa.  [lepuomumveckue  GyHkuuu. [IpoMexyTkm  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMM. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUN, KX CBOICTBA U I'padUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A5 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Ucnonb3oBanue rpapukoB (QyHKIUI Ui UCCIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Hayana maTteMaTn4ecKoro aHajaimsa

HenpepriBHbie (yHKIIME. MeTo1 HHTEPBAJIOB JJIsl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii U GU3NIECKUI CMBICIT IPOU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX GyHKIHH. DOPMYNIbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIIUH.

[IpumeHeHre MPOn3BOAHON K UCCIIEeN0BaHUIO (DYHKIIMH Ha MOHOTOHHOCTh M AKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBIIETo 3HaYeHUs (YHKIUU Ha OTPE3Ke.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO pPELIEHUS B IPUKIIAJHBIX
3ajauax, JJs OINpeesIeHUs] CKOPOCTH Ipoliecca, 3alaHHOTro (opMyIoil uitu rpadukom.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMerpuyeckuii M (u3MUecKuil cMbICiI. BbluncieHue HMHTerpasia 1o
¢dopmyne Herotona—JleiibHuna.



[NTAHUPYEMBIE PE3VJIBTATHI
OcBoenune ydeOHOro mpenmera «MaremaTuka» JODKHO OOecredyuBaTh JOCTH)KEHHE Ha
YPOBHE CpeIHEro ooOuero oO0pa3oBaHUS CIEAYIOIUX JIMYHOCTHBIX, METANpPEIMETHBIX M
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3VYJIbTATHI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHHUS NPOTpaMMBI yueOHOro mpeamera «MaremaTuka»
XapaKTEPU3YIOTCS:

I'paxxraHckO€ BOocIIUTaHUE:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TIO3WIMH OOYyJalomerocs Kak aKTHBHOTO M
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEJACTABICHUEM O MATEMAaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHUH, TMpOIEAyp TpaXKJaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI U TIp.), YMEHHUEM B3aWMOJICHCTBOBATh C COIMAJIBbHBIMA HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

[TarpuoTrdeckoe BOCIIMTaHHE:

c(OpPMUPOBAHHOCTHIO POCCUNCKOMN IPa’KJAHCKOW MJIEHTUUYHOCTH, YBaXKEHHS K IPOILIOMY U
HACTOSIIEMY POCCUHUCKONW MAaTeMaTHKHU, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSM POCCHHCKUX
MaTE€MaTUKOB M POCCHICKOM MAaTEMAaTHYECKOM IIKOJIbI, K MCHOJIb30BAHUIO 3THUX JTOCTHKEHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HAaHHWEM JyXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapoaa, CcGHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TMOBEJCHHS, CBS3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM
JOCTMDKCHHM HAyKM W JICSITEIIBHOCTHIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHHEM K  MHpY, BKJIKOYass  3CTETHUKY  MAaTeMaTH4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, peUIeHUuH, pPacCYKICHHH; BOCHPUUMYHMBOCTBIO K
MaTeMAaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHUS IPUMEHSITh MaTEMaTHUECKHUE 3HAHUS B MHTEPECAaX 310POBOTO
u Oe3zomacHOro oOpasza KH3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3J0pOBBIO (370pPOBOE
nuTaHue, cOalaHCUPOBAHHBIN PEXUM 3aHATHI U OTAbIXA, PEeryisipHas Quandeckas aKTUBHOCTD);
(bU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTUBHO-030POBUTEIBHON JESITENLHOCTDIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LIEHHOCTH TPYIOJIOOMS; WHTEPECOM K Pa3IUUYHBIM
chepam mpodhecCHOHANBHON AEATEIbHOCTH, CBA3AHHBIM C MATEMaTUKON U €€ MPUIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIA BBHIOOp Oydymieil mpodeccuu u pealn30BbIBaTH COOCTBEHHbBIC
KU3HEHHBIC IUIaHbl; TOTOBHOCTHIO M CIHOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3OBaHUIO H
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHUECKON KYIbTYpbl, TOHUMAHUEM BIHSHHUS COIMATBHO-
SKOHOMUYECKHX IMPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOW Cpeabl, OCO3HAHHEM
rI100aTBFHOTO XapaKTepa IKOJIOTUYECKUX IPOOIieM; OpHeHTallMel Ha MPUMEHEHIEe MaTeMaTHUECKUX
3HAHWM JUIS pelIeHus 3a/1a4 B 001acTH OKpYXKaloUIeil cpe/ibl, TUIAHUPOBAHUS MTOCTYIIKOB U OIICHKU
MX BO3MOXHBIX MOCIIEICTBUM JIJIs1 OKPYKArOUIeH Cpeibl.

lenHOCTH Hay4YHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTEeMaTHYECKOW HAyKU Kak cgepbl
YEJIOBEUYECKON NIeATeNbHOCTH, 3TANoOB €€ pa3BUTHUA U 3HAYUMOCTU JUIsl PA3BUTHUSL LUBUIIM3AINY;
OBJIQJICHUEM SI3bIKOM MATEMaTHUKUA U MAaTEeMaTH4YE€CKOM KyJIbTYpOi KaK CPEJCTBOM MO3HAHUS MUDPA;



TOTOBHOCTBIO OCYIIECTBIIATH IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh MHAUBUAYAIBHO U
B IpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIe Pe3yIbTaThl OCBOCHHS IMPOTPaMMBbl y4eOHOTO mpeamera «MareMaTukay
XapaKTepU3yIOTCSd  OBJAJCHHEM  YHHUBEPCAJIBHBIMU  MO3HABAMENbHbLIMU  Oelcmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — YHUBEPCANbHLIMU — Pe2YIAMUEHbIMU
OeticmeusMu.

1) Vuusepcanvuvie nosnasamenvuvie Oeticmeusi, obecneuusarom opmuposanue 6a306blx
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (oceoeHue memooos NO3HAHUSL OKPY*CAOuWe20 Mupa
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ uHgopmayuetl).

ba3oBsie ornyeckue AeMCTBUS:

® BBISBIATh M XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKKM MATEMaTHICCKUX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKJY IOHATHAMH; (OPMYIUPOBATH OINpEACICHUS TOHSATHH;
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIMK, OCHOBAHHUS JIII 0000IICHUS 1
CpaBHEHHSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCIPHHMMATH, (POPMYJIUPOBATH M IMPEOOPA3OBHIBATH CYXJICHUS: YTBEPIUTCIBHBIC U
OTpHIATENIbHBIC, SMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBIABIIATh MaTEMaTHUYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOpPEYHs B (PaKTax,
NAHHBIX, HAONIONEHUAX M YTBEPXKICHUSX; TNpeyiaraTb KPUTEPUU Ui BbBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCHOJB30BAHHUEM 3aKOHOB JIOTUKH, AECIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKICHUI (TIpsAMbIe U
OT IIPOTUBHOTO), BHICTPAUBATh apTryMEHTAIUIO, PUBOJANUThH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXICHUS U BBIBOJIBI,

e BBIOMpaTh CHoco0 pemieHus y4yeOHOW 3ajadyu (CpaBHHBATh HECKOJbKO BapHAHTOB
pelieHus, BeIOUpaTh HauboJiee MOIXOISAIMIUNA ¢ YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPHUEB).

bazoBblie uccnenoBarensckue AeCTBUS:

® CIOJNB30BaTh  BOMPOCHI  Kak  MCCIENOBATENbCKHM ~ MHCTPYMEHT  IO3HAHUS;
(dbopMynupoBaTh BOIPOCH, (PUKCHPYIOIINE MPOTHBOpEYHE, MPoOIeMy, YCTaHABIMBATH
HCKOMOE U JaHHOE, OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

® T[POBOJIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBINA OSKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaremaTtudyeckoro oOBbeKTa, SBJICHHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, IIPOIECCaAMU;

® CcaMOCTOATENIHHO (GOPMYTUPOBATH 0OOOIIEHNS U BBIBOJIBI IO PE3yabTaTaM MPOBEAEHHOTO
HaOOJIEHNUS, HMCCIEIO0BAaHUS, OIIEHUBATh JOCTOBEPHOCTh TMOJYYEHHBIX DPE3yJIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;

® POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAKXKE BBIIBUTATH MPEAMIOIOKEHHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanueii:

®  BBIABIATH AepUIIUTH MHPOPMAIIUU, JTAHHBIX, HEOOXOIMMBIX JJI1 OTBETA Ha BOMIPOC U JIJIs
pelIeHus 3a/1a4H;



BbIOMpaTh HMH(POPMALKIO W3 HCTOYHHKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3UpPOBaTh W WHTEPHPETHPOBATH HMH(POPMALMIO PA3TUYHBIX BUAOB U (OpM
IIPEACTABIICHUS;

CTPYKTYpUpOBaTh HMH(POPMALMIO, TPEACTaBIAT, €€ B  pa3auyHbIX  (opmax,
WLTIOCTPUPOBATH IPahuuecKu;

OLICHUBATh HAAEKHOCTh HH(POpPMAIMM IO CAMOCTOSITENHHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHnusepcanvhvle KoOMMYHUKamMueHvle OEUCmeusl, 00ecnevusaom chopmuposanHocns
COYUATBLHBIX HABLIKOE 00YUAIOUWUXCAL.
OO01enue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXACHUS B COOTBETCTBHM C YCIOBUSMHU M LEISIMU
oOmIeHus; SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JJaBaTh MOSICHEHUS 10 XOJy pELIeHMs 3aJaud, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0Jie 00CYXIEHHUS 3aJaBaTh BOIPOCHI 110 CYIIECTBY 00CYX1aeMOW TeMbl, IPOOIEMBI,
pelaeMon 3a1a4yu, BHICKA3bIBAaTh UJIEU, HALIEJICHHbIE HAa TIOUCK PELIEHUs; CONOCTABIATh
CBOM CYXKJCHUS C CYKICHUSIMHU IPYTUX YYaCTHUKOB JUajiora, 0OHapyKUBaTh pa3Indue U
CXOJACTBO TO3MIMHA; B KOPPEKTHOW ¢opme (opMynupoBaTh pazHOTIACHS, CBOU
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3YNbTAThl PELICHUS 3aJaud, SKCIIEPUMEHTA, HUCCIIEeIOBAaHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (QopmaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCHOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAUBHUIYaIbHOU pabOThI MpH
pemeHny y4eOHBIX 3a1ad; MPUHUMATh IIe7Thb COBMECTHOW JEATENILHOCTH, TUIAHUPOBATh
OpraHu3alii0 COBMECTHOW paloThl, pacrlpeneisiTh BHUABI PadOT, JAOTOBAapUBATHC,
00CYX1aTh MPOIECC U Pe3yabTaT paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;
y4acTBOBAaTh B TPYIIOBBIX (hopmax padoTsl (00CYXaeHHs,, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U UHBIE); BBITIOJHATH CBOIO YaCTh PA0OTHI M KOOPJMHUPOBATH CBOU JICHCTBUS C
JIPYTUMH YJICHAMH KOMaH/Ibl; OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOLIMIA MPOIYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBUSI.

3) Vuusepcanvuvie pecynsmusnvie oeticmsus, obecneuusarom Gopmuposanue cMulCi08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanusi:

COCTAaBJIATH IIJIAH, aJITOPUTM PCHICHHA 3ajiavu, BBI6I/IpaTB crnoco0 PCUICHUA C y‘IéTOM

UMEIOILIUXCS PECypcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTH U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHHL.
CaMOKOHTPOJIb:

BJIaJIeTh HaBbIKAMU [T03HABATEIbHOM peIeKcHy Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIMTENBHBIX IPOLIECCOB, UX PE3Yy/IbTAaTOB; BIAJETh CHOCO0AMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIecca U pe3yiIbTaTa pelIeHnss MaTeMaTHUeCKOH 3ajauu;

MIPEIBUIIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHUKHYTHb IPU PEIIEHUU 3aJadd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HallIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3yJbTaTa I€IM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTHOKEHUS UIM HEJIOCTHKEHUS PE3YJIbTAaTOB JEsITeNbHOCTH, HAXOUTh OLIMOKY, aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

B (denepanbHbIX UM pEerHOHANBHBIX MpPOLEAypax OLGHKM KauecTBa OOpa3oBaHUS
UCTOJIb3YyeTCs NMepeyeHb (KOAu(PUKaTop) MpoBepsieMbIX TPeOOBAHUI K METAIIPEIMETHBIM



pe3ysabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM MPOTpPaMMBI CPEIHEro OOIIero

oOpa3oBaHUsl.

Ilepeuyens (koaupukaToOp) NpoBepsieMbIX TPeOOBAHNI K MeTaNpeIMeTHBIM
pe3yJibTaTaM OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMBbl CpeAHero oouero

o0pa3zoBaHus
Kon
nposepsieMo | IIpoBepsiemble TpeOOBaHHS K METANPEIMETHBIM Pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
ro 00pa3zoBaTeIbHON MPOrpaMMBbl CPETHErO 0011Ier0 00pa30BaAHUS
TpeboBaHUs
1 [lo3HaBarenbHBIE YHUBEpCANbHBIE YueOHbIE AeiicTBUS (nanee - YY)
1.1 bazoBrle mornueckue nelcTBUS
111 VYcraHaBIMBaTh CYINIECTBEHHBIH TIPU3HAK WM OCHOBAHWS JUIS CpPaBHEHHS,
o Kiaccu(uKauu 1 0000IeHUS
1.1.2 BEISBIISATE 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMAaTPUBAEMBIX SIBIICHHSIX
CamocrosiTenbHO (POpPMYIHPOBATh M AKTYaIM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
113 €€ BCECTOpPOHHE;
OTIPENICNIATH IIeITU ICATEILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS
114 BHOCHTD KOppEKTHBBI B JAEATEIBHOCTh, OILICHHBATH COOTBETCTBUE PE3YJIbTATOB
o IeJISIM, OIICHUBATh PUCKHU TTOCJICACTBUN JACATEIHHOCTH
1.1.5 Pa3BuBaTh KpeaTUBHOE MBIIIJICHHUE TP PEIICHUH )KM3HEHHBIX MPoOJIeM
1.2 bazoBbIe uccienoBaTeNbCKue NEHCTBUS
121 Bnanetpr HaBbIKAMH y4eOHO-HMCCIIEIOBATEIILCKONM W TMPOCKTHOW JIESTEIBLHOCTH,
o HaBBIKAMH pa3pelieHMs MpooIeM
OmnageHne BHIAMH JCSITEIBHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
1.2.2 UHTEpIpeTaluy, MpeoOpa3oBaHUI0O U TNPUMEHEHMIO B PAa3JIMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YKCIIE MIPH CO3JaHNH YUeOHBIX M COI[UANBHBIX TPOEKTOB
123 dopMupoBaHHE HAYYHOTO THIA MBIIUICHHs, BIaJIEHUE HAYYHONH TEPMHUHOJIOTHEH,
o KITIOYEBBIMH MOHATHSAMH M METOIaMU
BhISBIISATH MPUYMHHO-CIIEJICTBEHHBIC CBSI3U M aKTyallU3UPOBATh 33]a4y, BBIABUTATh
1.24 runore’y e€ pemeHus, HaXOJAWTh apryMEeHThl [UIS JI0Ka3aTelbCTBa CBOMX

YTBep)I(Z[eHHP'I, 3a1aBaThb MapaMETPbl U KPUTCPHUU PCILICHUA




AHaHI/ISI/IpOBaTb MOJYYCHHBIC B XOAC PCHICHUA 3adadu pPCE3yJibTaTbl, KPUTUYCCKH

1.25
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX
126 YMeTh MepeHOCHUTh 3HAHUS B TIO3HABATEILHYID W TPAKTUYECKYH0 o0nactu
o KU3HENEATEILHOCTH,
YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;
OCYIIIECTBIISTH IEICHANIPABICHHBIN TTOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBHS
B ITPO(heCCHOHATTLHYIO CpeIy
127 CrocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY IOMCKY METOJIOB PEIICHUS
o MPAKTUYECKHX 33724, IPUMEHECHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;
CTaBUTh U POPMYIHPOBATH COOCTBEHHbIE 3a]]aull B 00pa30BaTEIIbHOMN 1EATEIbHOCTH
Y KU3HECHHBIX CUTYAIIHSX;
CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMyCKAIOIIHE aTbTePHATHBHBIC PEIICHUS;
BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TI0IXOIbI ¥ PEIICHHUS,
pa3pabaTeiBaTh IUIAH pEIICHHS MPOOJIeMBI ¢ YY4ETOM aHaIM3a WMEIOITUXCS
MaTepHaIbHBIX 1 HEMaTepHAJIbHBIX PECYPCOB
1.3 Pabota ¢ uadopmarueit
Bnagers HaBpikamMu TONydeHHsT WHGOpPMAlMU U3 HMCTOYHHUKOB Ppa3HBIX THUIIOB,
1.3.1 CaMOCTOSITEIHHO OCYIIECTBIISATH TIOUCK, aHATN3, CHCTEMATHU3AIINI0 U HHTEPIPETAIIUIO
uH(GOPMAaIIMU PA3IMYHBIX BUIOB U (GOPM IPEICTABICHUS
CoznaBaTh TEKCTHI B pa3avuHbIX (hopMarax ¢ yu€ToM HazHaueHus MHGOpMaluu U
1.3.2 IEJICBOM  ayAUTOpWH, BBIOMpass ONTUMAJbHYIO (GOpMY TMpEJACTaBICHUS U
BU3YaJIU3aINH
133 OneHuBaTh JIOCTOBEPHOCTh, JIETMTUMHOCTh HH(MOpMammu, €€ COOTBETCTBUE
e PABOBBIM U MOPAJIBHO-3TUYECKUM HOpMam
Hcnonb3oBath cpenctBa HHPOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B
pelIeHNd KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 33434y C
1.3.4 cobOnrogeHneM TpeOOBaHUN DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HH(OPMALMOHHON
0€3011acCHOCTH
135 Brnagers HaBbIKaMU pacmo3HaBaHHUS W 3alIUTH MHGOpMaIuu, WHGOPMAIMOHHON
o 0€30MacCHOCTH JINYHOCTH
2 KommynukaTtusHble YV /[




2.1

OO01enue

OCYH.[GCTBHSITB KOMMYHHUKAllUM BO BCCX C(i)ean JKU3HHU; BJIAACTb Pa3JIMYHBIMUA

21.1 .
crioco0amu OOIIEHUS U B3aUMOACHCTBUS
212 Pa3BEpHYTO M JTIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIH30BAHNUEM SI3BIKOBBIX
o Cpe/CTB
2.1.3 ApryMeHTHpOBaHHO BECTU AUAJIOT
3 Perynstusubie YV /I
3.1 Camoopranu3anus
CaMOCTOSITETHHO ~ OCYIIECTBIISAT  TMO3HABATENBHYIO  JIESTEIBHOCTh, BBISBIISATH
311 po0ieMbl, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 33Ja4d B 00pa3oBaTeIbHOU
JeSTeTPHOCTH Y )KU3HEHHBIX CUTYAIHAX;
JIaBaTh OIIEHKY HOBBIM CHTYaIUsIM
CaMOCTOSITeTHHO COCTABIIAITh IUIAH PEHICHHS MPOOJIeMBI ¢ y4ETOM HMEIOLTUXCS
3.1.2 pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M TPEANMOYTEHUH; JelaTh OCO3HAHHBIN
BBIOOP, apryMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOW 3PYIUIMU B Pa3HBIX
o0mnacTsx 3HaHu’
3.2 CaMOKOHTPOJIb
391 JlaBaThb OLIEHKY HOBBIM CHUTYyallUSIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
o OIICHUBATh COOTBETCTBUE PE3YJILTATOB LEISIM
399 Brnagers HaBbIKaMM TMO3HABATENBHOW pedIEKCHH KaK OCO3HAHHS COBEpIaeMbIX
o JEUCTBUI M MBICIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB M OCHOBAHMIA;
UCIOJIb30BaTh NPHUEMBI pedieKcud JUis OLEHKUA CUTyallud, BbIOOpa BEpHOTO
pelIeHus;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELICHUS TI0 UX CHUKEHHIO
OMOLMOHATIBLHBIN WHTEJUIEKT, IPEOoJIaratouuii c(OPMHPOBAHHOCTE:!
33 CaMOPETYIMPOBAaHUs, BKIIOYAIOUIETO  CaMOKOHTPOJb, YMEHHE IPUHUMATh

OTBETCTBEHHOCTh 3a CBOE INOBCICHUC, CIIOCOOHOCTH aaanTupoBaTbCad K
OMOIMUOHAJIIBHBIM U3MCHCHUAM U IIPOSABIIATH FI/I6KOCTL, OBITh OTKPBITBIM HOBOMY;




BHYTPEHHEN MOTUBALMU, BKJIFOYAIOLIEH CTPEMIICHUE K JOCTHKEHUIO LIEJIA U YCIIEXY,
OIITUMMU3M, WHHUIIUMATUBHOCTBD, YMGHI/IG I[ef/'ICTBOBaTB, HUCXO0 s n3 CBOHUX
BO3MOXHOCTEN

[NPEJAMETHBIE PE3VYJIbTATDBI

OcBoenne y4eOHOTO Kypca «AnreOpa ¥ Havaja MaTEeMaTHYECKOTO aHAIN3a» Ha ypPOBHE
cpeaHero oouiero oOpa3oBaHUs JOJDKHO OOECIEeUMBaTh JOCTUKEHHE CIEAYIOIIMX IMPEAMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucia v BLIYMCTIEHUS

OnepupoBaTh TOHATHSAMH: pPAaIMOHATBHOE W JCWCTBHTEIHHOE YHCIIO, OOBIKHOBEHHAsS M
JecSITHYHas APoOb, IPOICHTHI.

BrImostHATE apudMeTHyecKue orepayy ¢ PalHOHATBHBIMU U JICHCTBUTEIIEHBIMHI YUCITAMH.

BeImoyHATE  TIPUOMKEHHBIC BBIYUCIICHUS, WCIOJB3Ys TIPaBHJIa OKPYIJICHUS, JelaTh
MIPUKHUKY U OTICHKY Pe3ybTaTa BEIYUCIICHU.

OnepupoBaTh TOHATHSIMH: CTEIICHb C IIEJBIM TIOKa3aTejieM; CTaHmapTHas (opma 3amucu
JNCHUCTBUTEIILHOTO YHCJIa, KOPEHb HATYPaJIbHOM CTENEHHW; HCIOJb30BaTh IMOJXOJAIIYI0 (hopmy
3aITUCH JICHCTBUTEBHBIX YUCEN JIJISl PEIICHHS MPAKTHYECKHX 3a/1a4 U MTPEICTABIICHHS TaHHbIX.

OmnepupoBaTh NOHATHSAMHE: CHHYC, KOCHHYC M TAHTE€HC TPOM3BOJIBHOTO YIJia; UCIIOIh30BATh
3aIUCh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHYCCKUE YHKITHH.

YpaBHeHUs] 1 HEPABEHCTBA

OmnepupoBaTh TMOHSATHIMH: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO; IEJOE, paIllOHAJIBHOE,
UppaIroHALHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE YPAaBHEHHE;

BemonHATe  mpeoOpa3oBaHUST  TPUTOHOMETPUYECKUX  BBIPAKCHHA W pemarth
TPUTOHOMETPHUYECKUE YPABHCHHS.

BbIMonHATE npeoOpa3oBaHus IEJBIX, PAllMOHAIBHBIX M UPPAIMOHAIBHBIX BBIPOKCHUA |
peraTh OCHOBHBIC THIIBI IIEJIBIX, PAITMOHAIBHBIX H UPPAIIMOHAILHBIX YPAaBHECHUI U HEPABCHCTB.

[IpumMeHsTH ypaBHEHHS W HEPAaBEHCTBA IS PEIICHHS] MAaTEMAaTHYECKUX 3a/a4 W 3a/1a4 U3
pa3M4HbIX 00J1acTei HAYKH U PEATbHOM KU3HH.

MopenupoBaTh peajbHbIE CUTYallMM Ha s3bIKE alreOpbl, COCTaBJISTH BBIPAKCHUS,
yYpaBHCHHS, HEPABCHCTBA II0 YCJIOBUIO 3aJIayd, KCCICIOBATh IOCTPOCHHBIC MOJICIH C
WCIIOJIb30BAHUEM allllapara ajareOphl.

DyHKUUH U TPaPUKU

OnepupoBaTh MOHATUSIMH: (DYHKIIHS, CIIOCOOBI 331aHus (QYHKIMH, 00JacTh ONpeAeTeHUs 1
MHO>KECTBO 3Ha4eHUI QyHKIMH, rpa@uK GyHKIIMH, B3aUMHO 00paTHbIe (DYHKIIHH.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKIIMHU, HYIH QYHKIIUH, TPOMEKYTKH
3HAKOTOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKIUN s peLICHUS] ypaBHEHUI.

Crpouth u uutaTh rpadukd JUHEHHON (GYHKUIMH, KBAAPATHUYHOW (YHKIMHU, CTETIEHHOMN
(YHKIIMH C LIeTIBIM MTOKa3aTeIeM.

Hcnonb3oBath rpaduku GyHKOHMA [UIsI UCCIEAOBAHUS IMPOIECCOB U 3aBHCUMOCTEH IMpHU
pEelIeHnH 3a7ad U3 APYTrUX YYeOHBIX MPEAMETOB U PEaNbHON JKU3HH, BBIPaXKaTh (POpPMYITaMH
3aBUCHMOCTH MEX]Ty BETUYUHAMHU.

Hauyana MmaTeMaTH4eCKOro aHaJIn3a



OmnepupoBaTh MOHATHSAMH: TIOCIEIOBATEIBHOCTh, apUPMeTHyYecKas MU TIeoMeTpuyecKas
MIPOTPECCHUHU.

OnepupoBaTh MOHATHSIMH: OCCKOHEYHO YOBIBAIOIIAs T€OMETPUYECKAsl MPOrPeccHusi, CyMma
0eCcKOHEYHO yOBIBAIOLICH reOMETPUYECKOH MTPOTrpeccuu.

3aaBath MOCIIEOBATEIFHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOKCTBA MOCIIEOBATEILHOCTEH U TPOTPECCU IS PEIICHUS PEATbHBIX 33124
MIPUKIIATHOTO XapakTepa.

MHo0:KeCTBA M JIOTHKA

OHepI/IpOBaTI) IIOHATUAMU: MHOKECTBO, onepam/m Haad MHOXXCECTBaAMMU.

I/ICHOJII)?;OBaTI) TeOpeTHKO-MHO)KeCTBeHHI)II\/JI aHHapaT I OITUCAaHUA pCaJIBHBIX HpOHCCCOB 158
SIBIICHUH, TIPY PELLIEHUH 33/1a4 U3 APYrUX yUeOHBIX IPEIMETOB.

OnepupoBarh MOHATUSAME: ONPECICHUE, TEOPEMA, CIICJCTBHE, TOKA3aTeIbCTRO.

11 KJIACC

Yuciia v BbIYMCICHUS

OnepupoBaTh NOHATUSAMU: HATYPAIbHOE, 1I€JI0€ YNCIIO; UCTI0Ib30BaTh MPU3HAKH JIETUMOCTH
LIEJIBIX YHCEJI, PA3JI0’KEHUE YHCIIA HA IPOCThIE MHOKUTEIN JUI PELICHUS 3a/1a4.

OrnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yncia, JECITUUHbIE U HATypalbHbIE JIOTapHU(PMBL.

YpaBHeHUsSI M HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENIEHHU AJIs MpeoOpa30BaHus BhIPAKEHHUI; ONIEpUPOBATH OHIATUSIMU:
ITOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUIN U
HEPaBEHCTB.

BbimonHATe npeoOpa3zoBaHus BBIPAXEHUH, COAEpXKalIMX JOrapuMmbl; OIEPUPOBATH
MNOHATUAMM:  JIOTAPU(PMHUUECKOE YpPaBHEHHE U HEPABEHCTBO; pelIaTb OCHOBHBIE THUIIBI
Jorapu(MUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts perieHus NpoCcTEeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATHUAMH: CUCTEMA JIMHEWHBIX YpaBHEHUN M €€ PELICHHUE; MCIIOJIb30BATh
CUCTEMY JINHEHHBIX YPaBHEHUH JJIS PEIIEHUS MPAaKTUYECKUX 3aa4.

Haxomuts pelieHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPABHCHUU U
HEPABEHCTB.

MogenupoBaTh peajbHble CHUTYallMM Ha sI3bIKe aireOpbl, COCTaBJIATh BBIPAXKEHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 3aa4H, MCCIEA0BATh IOCTPOCHHBIE MOJEIN C
HCIOJIb30BAHUEM allIapara ajareopsl.

DYyHKUUM U TPaPUKH

OnepupoBaTh MOHATUAMH: IMepHOAMYECKass (QYHKIMS, MPOMEXKYTKM MOHOTOHHOCTH
(GyHKLIMHU, TOYKM 3KCTpeMyMma (YyHKIMH, HauOoiblllee W HauMEHblIee 3HA4eHUs (QYHKIUH Ha
IIPOMEXXYTKE; UCIIOJIb30BaTh UX AJIS HCCIEeI0BaHUs (GYHKIUH, 3alaHHOM rpaduKoMm.

OnepupoBaTb  MHOHATHSAMM:  TpaQUKM  [OKa3aTelNbHOM,  JorapupMuyeckod  u
TPUTOHOMETPHUUECKUX (PYHKIMI; M300paXkaTh MX HAa KOOPAMHATHOM IUIOCKOCTH U HCIOJIb30BATh
JUIS PELLIECHUs] yPaBHEHUI U HEPABEHCTB.

N3006pakaTh Ha KOOPAMHATHON MJIOCKOCTH TpaUKH TMHEHHBIX YPAaBHEHUH U UCTIOJIB30BATh
UX JUIsl PEIICHNs CUCTEMBI TMHEWHBIX YPaBHEHUM.

Hcnonw3oBatk rpaduku GyHKIUHI U1 MCcIeI0BaHUs MPOLIECCOB M 3aBUCMOCTEN U3 IPYruX
y4eOHBIX TUCIMIIINH.

Havasa maTeMaTH4ecKoOro anajmsa

OmnepupoBaTh MOHATUSMH: HENpepbIBHAs (DYHKIMS; TPOU3BOIHAS (PYHKIMM; UCTIOIH30BATh
reOMETPUYECKUI 1 (PU3NYECKUI CMBICI IPOU3BOTHON IS peIIeHHs 3a/1ay.

HaxonuTh mNpoW3BOAHBIE AIEMEHTAPHBIX (YHKIHMH, BBIYHCIATH HPOM3BOJHBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (DYHKIIHA.



Hcnonb30BaTh MPOU3BOAHYIO JJIsi  HCCIEAOBaHHWS (PYHKIIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCICIOBAHUS K TOCTPOCHUIO I'Pa(hUKOB.

Hcnonp30BaTh MPOU3BOIHYIO [Tl HAXOKACHUS HAMITYUILEr0 PEIICHUs B MPUKIIA/IHBIX, B TOM
4lCJIe COLMATIbHO-3KOHOMMUYECKUX, 3a/1a4ax.

OnepupoBaTh NOHATHSMHU: IEPBOOOpa3Hasi M MHTErpaji; MOHUMATh T€OMETPUUYECKUU U
¢bu3nvecKuil CMBICI HHTETpajA.

Haxonuth mepBoOOpa3HbIC AJIEMEHTAPHBIX (YHKIHMH, BBIYUCIATH WHTETpAI 1O (Qopmyrie
Herorona—Jleiioauma.

Pemate mpukiagHbie 3a7aud, B TOM YHCJIE COIMAIBHO-?KOHOMHYECKOTO U (DPU3UIECKOTO
Xapakrepa, CpeICTBaMi MaTeMaTH4ECKOI0 aHaJIn3a.
B (enepanbHBIX U perHOHANBHBIX MPOLEAYPaX OICHKH KauyecTBa 00pa30BaHUS HCIOIb3YETCs
nepedeHs (KoauduKaTop) pacipeaeeHHBIX 10 KlaccaM MPOBEPsEMbIX TPEOOBAHHA K
pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTE/IbHOM MpOrpaMMbl CpeTHETO 00IIero 00pa3oBaHus
1 DJIEMEHTOB COJIEpXKaHMs 10 MaTEeMaTHKe

IIpoBepsieMble TpedOBaHNUS K Pe3yIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOI

nporpammsbl (10 kiacc)

Kon [IpoBepsieMbie TIpeIMETHBIC Pe3yJbTaThl OCBOSHHS OCHOBHOH 00pa3oBaTEIIBHOM
MPOBEPSIEMOTO | TPOTPAMMBI CPEAHETO 0OIEro 00pa3oBaHUs
pe3yibraTta
1 Yucna v BEIYUCICHUS

11 OnepupoBaTh NOHITUSIMU: PAlHOHAILHOE U JEHCTBUTEIHLHOE YNCII0, 0OBIKHOBEHHAS
U JecaTuyHas 1poOb, IPOIIEHTHI

19 BoinmonusaTe apudmMernyeckre omnepanuu ¢ paldOHATBHBIMU U J1€HCTBUTEIBHBIMU
YyHUclaMu

13 BoinonHaTe npuOImkEHHBIE BEIUKMCICHUS, UCIIONB3Ysl MMPAaBUJIa OKPYIJICHHUS, JIEaTh
OPUKUJIKY U OLICHKY pe3y/bTaTa BHIYMCICHUN




OmnepupoBaTh MOHATHAMHU: CTEIECHb C LIEJIBIM TOKa3aTesleM, CTaHaapTHas Gopma

3allucu [[GﬁCTBPITCJIbHOI‘O qucia, KOpCHb HaTypaHLHOﬁ CTCIICHHU, HCIIOJIB30BaTh

1.4 .

MOAXOIAITYI0 (POPMY 3aMHUCH TCHCTBUTETBHBIX YHCET IS PEIICHUS IPAKTHUSCKUX

3a7a4 ¥ MPeICTaBICHUS TaHHBIX

OmnepupoBaTh MOHATHUSAMH: CHHYC, KOCHHYC M TaHTE€HC IPOU3BOJIBHOTO YIJIA;
1.5 UCIIOJIb30BATh 3aMMCh IPOU3BOJIBHOTO YIIa Yepe3 00paTHbIe TPUTOHOMETPHUYECKHE

GbyHKITIT

2 VYpaBHEHMS 1 HEPaBEHCTBA

OnepupoBaTh TOHSATHSAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
21 panroHanbHOe, HPPAMOHAIBHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUIECKOE

ypaBHEHHE

BeimosHATE  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAXKCHUH W pelraTh
2.2

TPUTOHOMETPHUCCKUEC YPaBHEHUS

BeImoyiHATE  TipeoOpa3oBaHUs  IEIBIX, PAIlMOHAIBHBIX W  HPPAMOHATBHBIX
23 BBIPKEHUH 1 PeIIaTh OCHOBHBIE TUIIBI IIEJTBIX, PAIIMOHAIBLHBIX U HPPAITMOHATBHBIX

YpaBHEHUH U HEPABEHCTB

[IpumeHsTh ypaBHEHUS U HEPABEHCTBA JUIsl PEIICHUs MaTeMaTHYeCKUX 3ajad U
24

3a/1a4y U3 pa3INUHbIX 00J1acCTel HAYKU U PEATbHON KU3HHU

MonennpoBaTh peanbHble CUTYallMU Ha S3bIKE alreOpbl, COCTABIIATH BBIPAKECHHUS,
25 ypaBHEHUs1, HEPABEHCTBA 110 YCIOBUIO 33J]a4H, UCCIIEI0BATh MIOCTPOECHHBIE MOJIENN

C MCIOJIb30BaHUEM alllapara ajareopbl

3 OyHKIUU U TpapuKu

OnepupoBaTh NOHATUAMU: (QYHKUHA, CNOCOOBI 3aAaHus (yHKIUH, 00JacTh
3.1 OTpe/eNieHUus] U MHOXECTBO 3HaueHUW (QyHKIuHU, rpaduxk (QyHKIMM, B3aMMHO

oOpatHble GyHKIUU

OnepupoBaTh MOHATUSIMHU: YETHOCTh U HEUETHOCTh (YHKIMH, HYIH (YHKIUH,
3.2

MPOMEXKYTKU 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBats rpaduku QyHKIUN A peLICHUS] ypaBHEHUI

Crpouth u uuTaTh TpaduKu JIHHEHHOW QYHKIMH, KBagpaTUYHOW (QYHKIUH,
3.4

CTEIIEHHOH (bYHKHHH C ICJIBIM ITIOKA3aTCJIEM




Hcnonb3oBate rpaduku  (yHKOHMA OIS UCCICAOBAHHUS  TPOIECCOB U

3aBHCHUMOCTEH IPH PELICHNH 33734 U3 APYruX y4eOHBIX MPEAMETOB U PealbHOM

3.5 KU3HHU, BRIpXKATh (POPMYIIaMU 3aBUCIMOCTH MEXIY BETHUYNHAMU
4 Hauana matemaTnyeckoro aHanusa
OnepupoBaTh  IMOHATHSAMHU:  TOCIEIOBATCILHOCTh,  apuMmeTHyeckas U
1 reoMEeTpHYEcKas MPOrpeccuu
OnepupoBaTb  MOHATUSMHU: OECKOHEUHO  yObIBarouiass TreoMeTpuyecKas
4.2 nporpeccus, cyMMa 0€CKOHEUHO yObIBAIOLIEH reOMETPUUECKON TPOrpPecCUuu
4.3 3anaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CIIOCOOAMH
Hcnonb3oBaTh cBOMCTBA MOCIEI0BATENBHOCTEN M MPOTpPEcCUi Ui pelIeHUs
44 peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
5 MHoOxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHITHUSAMHU: MHOKECTBO, OTIEPAITUU HAJlT MHOXKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i OMUCAHUS peaTbHBIX
5.2 MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB
OnepupoBaTh NOHATUSAMU: OINIpeEICHHE, TEOPEMa, CIEACTBUE, TJOKA3aTEIbCTBO
5.3
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOIUIIBI M THATrPAMMBI
OnepupoBaTh MOHATUSAMU: CpelHee apudmernyeckoe, MeauaHa, HauOoJbIIee,
6.2 HauMEHbIIIee 3HaYCHHe, pa3Max MacCUBa YHCIOBBIX JaHHBIX
OnepupoBaTh MOHATHSAMH: CIy4alHBIA SKCHEPUMEHT (OMBIT) M CIy4ailHOe
coObITHE, dIeMEHTapHOe COObITHE (PNIEMEHTAPHBIA MCXOJ) CIy4allHOTO OTIBITA;
6.3 HaXOJWTh BEPOSITHOCTH B OMNbBITAaX C PAaBHOBO3MOXXHBIMU CIyYalHBIMU

CO6LITI/I$IMI/I, HaxXOoIuTb MW CPAaBHHBATb BCPOSATHOCTH COOBITHH B HU3YUYCHHBIX

CHy‘I&ﬁHLIX OKCIICPUMCHTAX




Haxomute u opMynupoBarh COOBITHS: NepeceueHre U OOBEAMHEHUE JTaHHBIX

COOBITHIA, COOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO; IOJIb30BATHCS

6.4 auarpaMmamMu Jisiepa U GOPMYIION CIOXKEHHUS BEPOSTHOCTEH MpU pEIICHUU
3a1a4
OniepupoBaTh MOHATUSIMH: YCJIOBHAsi BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HAXOJIUTh BEPOSTHOCTH C TIOMOIIBIO MPaBUIa YMHOXKEHHS, C TIOMOIIBIO JIepeBa
CIIy4alHOTO OIIbITa
6.6 [IpuMeHsITP KOMOMHATOPHOE MPABIIIO YMHOKECHUS IIPH PEIICHUH 3a71a4
OnepupoBaTh TOHSATHSMHU: HCIBITAHWE, HE3aBUCHUMBIC HCIBITAHUS, CEpUs
WCTIBITAHUN, YCTHEX W HeyJdada; HaXOJUTh BEPOSITHOCTH COOBITHH B CEpUU
6.7 HE3aBHUCHUMBIX HUCIBITAHHH JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTH COOBITUIA
B CEpHUU UCIIbITaHUI bepHyinu
OmnepupoBaTh MOHATUIMU: CITyJaifHas BEJIUYHHA, pacpeie]ieHue BEPOSTHOCTEH,
08 JuarpaMMa pacripesieeHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], IJIOCKOCTh
[IpuMeHsITh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IMpPU pPELIECHUU
1.2 reoMeTPUYECKHX 334
OnepupoBaTh MOHATUSAMU: NMAPAJUIETBHOCTh U NEPIEHAUKYIIPHOCTh MPSIMBIX U
7.3 .
IJI0CKOCTEH
Knaccudumuposate B3auMHOE pAaCIOJIOKEHHUE TPAMBIX U IUIOCKOCTEH B
7.4
IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JIBYIPAHHBIN Yroj, TpaHU JBYTPAHHOIO yria, pedpo
75 JNBYTPAHHOTO YIJla, JUHEWHBIN Yrojl JBYrpaHHOTO Yyrja, TIpajgycHas Mepa
JBYTPAHHOTO yIiia
OnepupoBaThb NOHATUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIIBIHA
76 MHOTOTPaHHHK, 3JIEMEHThl MHOTOTPAaHHUKA, TPABUIbHbBII MHOTOTPaHHUK
PacrioznaBath OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (NMpamMujaa, MpHU3Ma,
1.7

IpSMOYTOJIbHBIN Mapasuienenumnesn, Kyo)




7.8

KnaccupunupoBaTb MHOTOTpaHHHUKH, BBIOMpas OCHOBAaHUS IS KilacCH(pUKALUU
(BBIMYK/IbIE M HEBBIIYKJIBIE MHOTOTPAaHHMKH, IPaBUJIbHBIE MHOIOTPAHHUKH,

MpsIMbIE U HAKJIOHHBIE ITPU3MBI, TApAJUICICITUIIE b))

7.9

OHepI/IpOBaTI) IMOHATUAMU: CCKYIIas MIOCKOCTb, CCHCHNEC MHOT'OI'PAHHHUKOB

7.10

OOBSICHATE MMPUHOUIIBI IOCTPOCHUS CeUeHUI MHOT'OI'PpaHHHUKOB, UCIIOJIB3YSA MCTO

CJIICI0B

7.11

Crpouth ceueHuss MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHE YEPTEX U M3 PUCYHKOB IPOCTHIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY,

CHU3Y

7.12

Pemate 3aa4i Ha HaXO0XIACHUC TCOMCTPHYCCKUX BCIWYHUH II0 06pasuaM NI
alropurMaM, IHIPHUMCHAA HM3BCCTHBIC AHAJTIUTUYCCKUC MCTOJblI IIPU PCHICHUHA
CTaHAAPTHBIX MAaTEMAaTUYCCKUX 3aa4 Ha BbIYUCICHUC paCCTOSIHI/Iﬁ MCXKIY ABYMA
TOYKaMMH, OT TOYKH [0 Hp?[MOfI, OT TOYKM J0 IINIOCKOCTH, MCKOY

CKpCHIUMBAOIIUMHUCS ITPAMBIMUA

7.13

PemaTh 3agaun Ha HaxOXJCHHE T'€OMETPUYECKUX BEIUYMH IO oOpasuam HiIu
QIropuTMaM, MPHUMEHSISI U3BECTHbIE AHAIUTUYECKHE METOJbl IpPHU pELICHUH
CTaHJAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha BBIUMCICHHE YIJIOB  MEXIY
CKPCILMBAIOIIUMHUCS TPSIMBIMH, MEXIy TMPSAMOA U TUIOCKOCTBIO, MEXKIY

INIOCKOCTSAMHU, IBYI'PAHHBIX YIJIOB

7.14

Boruncnate 00bEMBI M IUIOIIAM MOBEPXHOCTEH MHOTOTPAaHHHMKOB (MPHU3Ma,
nupaMma) C HOpuMeHeHueM (GOopMys, BBIUUCIATH COOTHOILICHHS MEXITY

miomaiasamMun HOBerHOCTCﬁ, 00BéMaMu HO,I[O6HBIX MHOT'OI'PaHHUKOB

7.15

OHepI/IpOBaTB HNOHATHUAMU: CUMMCETPUA B IMIPOCTPAHCTBEC, LICHTP, OChb U INJIOCKOCTDH

CUMMCTPHH, UCHTP, OCb U IIJIIOCKOCTb CUMMCTpPUUA (bHprH

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, IPEICTABICHHYIO Ha YepTekax U

pUCYHKax




[TpumensTh reomMeTpruecKkue (akThl JUIS PEIICHUS CTEPEOMETPUUYECKUX 3aiad,
717 MIPEIIONATAIONINX HECKOJIBKO I1aroB PpEUIEHUs, €CJIM YCIOBUS IPUMEHEHUS

3aJaHbl B IBHOU (opme

[IpuMeHATs  HpoCTEHIIME  NPOrpaMMHBIE  CpPEACTBA M DIEKTPOHHO-
7.18

KOMMYHUKAIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3ada4

[IpuBOIUTE IPpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HH,

7.19
pacno3HaBaTh NPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE

[IpuMeHATH NOJIydEHHBIE 3HAHMWA Ha IPAKTUKE: aHAIM3UPOBATh PEAbHBIC
CUTyallUM W TNPHUMEHATh W3Y4YECHHBIE IOHATHS B IIPOLIECCE IOUCKA PEIICHMS
MaTeMaTH4YeCKu CQOPMYIHMPOBAHHON MpPOOJIIEMBbl, MOJEIUPOBATH peallbHbIE
720 CUTyallUM Ha S3bIKE TI€OMETPUH, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
HCIOJIb30BAHMEM T'€OMETPHUYECKUX MOHATHM M TeopeMm, amnmapara aireOphl,

peliatb MNPAKTHYCCKHUE 3aJadyr, CBA3AaHHBIC C HAXOXJICHUEM TI'COMETPUYCCKUX

BCIINYUH

[TpoBepsiembie ameMenThI conepkanust (10 kmacc)

Kon [IpoBepsieMblii 3IEMEHT COJEPKAHUS
1 |1ncma u BBIMHCITCHUS
Panonanbupie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JAPOOH, MPOLEHTH, OCCKOHEUHBIE
rnepuoguveckue  ApoOu.  ApudMmeTHueckhe Olepalud C  PalUOHAIBHBIMH  YHCIAMH,
1.1 |npeobpazoBanus 4ucIOBBIX BhIpakeHuil. IIpumeHeHue apoOell M IIPOLEHTOB IS pEIEeHHUs
MIPUKJIAIHBIX 3a][a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUH U peallbHOM KU3HH
JleiicTBuTenpHbIE 4YHCla. PanuoHanbHBle W HppalMoOHalbHbIE 4HcTa. ApudMeTHYecKue
1.2 lonepanuu ¢ neiicTBUTENBHBIME UHCIaMH. IIpHGTIKEHHBIC BHIYHCIICHHUS, IPABUIA OKPYIJICHHS,
[PUKHJIKA U OLICHKA Pe3yJIbTaTa BIYMCICHUI
Crenens ¢ 1enbiM nokazateneM. CranmapTHas ¢opma 3amucu JeHCTBUTENBHOTO 4YHCTA.
1.3 Mcnons3oBanme noxxomsmeil (OPMBI 3amMCH  JGHCTBUTENBHBIX YHCEN JUIA  PELICHHs
MPAKTUYECKHX 33]1a4 U MPEACTABICHUS JAHHBIX
14 ApudmeTnuecKkuil KOpeHb HATypalbHOU cTeneHH. [leiicTBUsS ¢ apudMETHUYECKUMH KOPHSIMU

HaTypaHLHOﬁ CTCIICHU




CrHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, ApKTAaHI'€HC

15
YMCIIOBOTO apryMeHTa

2 YpaBHEHMs 1 HEPaBEHCTBA

2.1 |ToxxmecTBa M TOXKJIESCTBEHHBIC MTPEOOPA30BAHUS

9 [IpecoOpa3oBaHre TPUTOHOMETPUYCCKUX BBIpaXKCHWH. (OCHOBHBIE TPHUTOHOMETPHUYECKUE
. (bopMyIbI

23 'YpaBHEHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTo1 HHTEpBaIOB

2.4 |PemenHue menbIX U IPOOHO-PANIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB

2.5 |Pemenne npparoOHAIBHBIX YPAaBHEHUI U HEPABEHCTB

2.6 |[PemeHue TPUTOHOMETPUYCCKHUX YPABHCHHIMA

97 [[puMeHeHre ypaBHEHHWM M HEPaBEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3aJad W 3aJad U3
- pa3IUYHBIX 00JIaCTeH HAYKU U PEATbHON KU3HU

3 OyHKIMU U TpaduKu

31 DyHKIMsA, criocoObl 3ananus Gyakuuu. ['paduk ¢ynkmuu. Bzaumuo o6parabie GyHKIINMA

3.2 OO6macte ompeneneHUss U MHOXKeCTBO 3HadyeHWH ¢GyHKimu. Hymum dysakmuun. [IpomexyTku
. 3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIE (DYHKIIUU

33 CrenenHas pyHKIHS ¢ HATYpaJIbHBIM U LIEJBIM ToKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
- 1 rpaduK KOpHS 7-0¥ cTeneHn

34 TpuronomeTrpuyeckas OKpY)XKHOCTb, ONpeAeNICHUE TPUTOHOMETPUUYECKHX (DYHKIUN YHCIOBOTO
- aprymeHra

4 Havana maTemMaTnueckoro aHaiusa

a1 [locnenoBaTenbHOCTH,  CIOCOOBI  3aJaHUSl  IOCIENOBAaTeNbHOCTEH. MOHOTOHHBIE IO
- CJIeIOBATENIbHOCTH

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHedHo yObIBaromias reoMeTpudeckas

42 rmporpeccus. Cymma 6eckoOHEUHO yOBIBaroIIel reoMmeTprudeckoi mporpeccun. opmyna cI0KHbBIX
. Mpo1eHTOB. Vcronb30BaHNe NIPOTPECCUH ISl PELLICHUS PeANIbHBIX 3a/1a4 MPUKIIAIHOTO XapakTepa

5 MHOXeCTBa U JIOTUKA




MHOXeCTBO, oOnepaluyd Haj MHoXecTBaMmM. Jluarpammbl Oinepa - Benna. Ilpumenenue

3.1  |reopeTHKO-MHOKECTBEHHOTO armapara JUls OINMCAHMS PEAIbHBIX MPOLECCOB M SABJIECHUH, IIPU
pELIeHNH 3a1a4 U3 IPYTUX y4eOHbIX IPEIMETOB
5.2 |Ompenenenue, TeopemMa, CIEICTBUE, TOKA3aTEIHCTBO
6  [Teopus BeposTHOCTEH U CTATUCTUKA
[IpencraBieHne JaHHBIX ¢ TOMOIIBIO Tabnuil 1 nuarpamMm. CpeaHee apupMeTHIECKOe, MeTHaHa,
6.1 |mamGonbiee M HaMMeHblIEe 3HAYCHWS, pasMax, IMCIEPCHS H CTAHZAPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB
CnyyaiiHble SKCTIIEpUMEHTHI (OIBITHI) U CIIy4aliHbIe COOBITHS. DJIeMEHTapHbIE COOBITUS (MCXOIbI).
BeposTHOCTh cinydaifHOro coObiTus. bin3octs 4acToThl U BeposATHOCTH coObITUH. CiydaiiHble
6.2 onbITEl ¢ PABHOBO3MOKHBIMH SIEMEHTAPHBIME COOBITHAMHA. BepOSTHOCTH COOBITHIT B OIBITAX C
[PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Oneparu HaJ COOBITHSIMHU: TIEPECEUYCHHE, OOBEIMHEHHE, MPOTHUBOTIONOXKHBIC COOBITHS.
- JTuarpammsl Ditiepa. @opmyiia CI0KEHHS BEPOSITHOCTEN
6.4 YcnoBHas BEPOATHOCTh. YMHOXEHHE BEpPOSTHOCTEH. JlepeBO CIlydallHOTO SKCIIEpUMEHTA.
. dopmyra moaHOM BepoaTHOCTH. HezaBucumbIie COOBITHS
6.5 KomOunaropHoe mnpaBuino ymHokeHHs. [lepectaHoBku u (dakTopuan. Ywuciao couyeTaHUU.
. Tpeyronpauk [lackans. @opmyna 6maHoma HeroToHa
buHapHBIN clTydallHBIN OMBIT (MCTIBITAHUE), yeIieX U Heynada. HezaBucumbie ucnbitanus. Cepust
6.6  |He3aBMCHMBIX HCIIBITAHMIA 10 TTEpBOTO ycrexa. Cepus He3aBUCHMBIX UCTIBITaHKH Beprymm
Cnyualinas BenuuuHa. Pactipenenenue BepositHocteil. Junarpamma pacnpenenenus. [Ipumepsr
6.7 |pacnpenenennii, B TOM 4HCIIE FEOMETPUUYECKOE M OHHOMHATIBHOE
7  [eomerpus
OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTb, MpocTpaHcTBo. [loHsTHE 00
7.1 |lakcmoMaTHUeCKOM IOCTPOCHHH CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPUH H CIIE/ICTBUS M3 HUX
B3aumMHOE pacnojioKeHUE NPSAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUEcs, NapauleibHble U
7.2

CKPCUIMBAIOIIHUECA TIPSAMBIC. HapaJ'IJ'IeJIBHOCTB NpsMBIX U IUIOCKOCTEHl B MMPOCTPAHCTBE:

IapaJlJICJIbHBIC IPSAMBIC B IIPOCTPAHCTBC,




[MApaAJUIEbHOCTh TPEX MPAMBIX, MAPAJUIEIBHOCTh MNPAMOM M IUIOCKOCTU. YIJbBl C
COHAIIPABJIEHHBIMU CTOPOHAaMH, Yroj MEXAY MNpsMbIMH B IpoctpaHcTBe. [lapamnenbHOCTb
[UIOCKOCTEMN: TapasulelibHble IUIOCKOCTH, CBOMCTBA MAapaJUIEIbHBIX IUIOCKOCTEW. IIpocTeimue
[POCTPAHCTBEHHBIE (UTYphl HA IUIOCKOCTH: TETpajap, KyO, Mapajuielenunes, HOCTPOCHHE

CEUECHUU

7.3

[lepneHIUKYISIPHOCTh NPAMONM M IUIOCKOCTH: INEPHEHAMKYISAPHBIE NPSIMbIE B IIPOCTPAHCTBE,
[psIMbIE TApAJUICIIBHBIE W MEPIEHIUKYISPHBIE K IUIOCKOCTH, NPU3HAK INEPHEHAMKYIIPHOCTH
[IPSIMOM U IUIOCKOCTH, TEOPEMA O IPSMOM IEPIIEHIUKYISIPHON IIIIOCKOCTH. YTJIbl B IPOCTPAHCTBE:!
YTOJI MEXAY IMPSAMON M IUIOCKOCTBIO, JABYIPAHHBIM YrOJI, JMHEWHBIA yroj JABYIPAHHOIO YIJIA.
[leprieHIUKYIISIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHHE OT MPSMOU J10
[JI0CKOCTH, TpPOEKUUs (QUrypbl HAa IUIOCKOCTh. [lepmeHIuKylIsIpHOCTbh IUIOCKOCTEM: MpU3HAK

MIEPIEHIUKYISIPHOCTH IBYX IIIOCKOCTEN. Teopema o TpéX nepneHauKysapax

7.4

Tlousitie MHOT'OI'paHHHWKA, OCHOBHBIC 3JICMCHTBI MHOTOT'PaHHHKA, BBIITYKIIBIC W HCEBBIITYKIIBIC
MHOT'OI'paHHUKU, pa3BépTKa MHOI'OrpaHHHUKa. HpI/ISMaI «-yroJibHasg npusma, rpaHd U OCHOBAHUA
[pU3MBI, TpsMas W HAKJIOHHAs MpPHU3MBL, OOKOBas M TOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsaMOyroJibHBIN HapajuieNienunea U ero cBoicrsa. [lupamuga: «-yrojgpHas
MupamMuaa, TpaHU M OCHOBAaHUE NUPaMUIbl, OOKOBas M TMOJHAs MOBEPXHOCTb MHPAMUJBI,
MpaBuiIbHAsE W yceu€HHas MupamMuaa. OJEMEHThl Npu3Mbl M THpaMufbl. [IpaBuibHbIE
MHOTOTPAaHHUKU: MOHSITHE MPABUIHLHOIO MHOTOTPaHHHMKA, MpPaBUJIbHAS IpHU3Ma M MpaBUIbHAs
upamuia, MpaBuibHAas TPEYroyibHAsi MUpaMu/a U MpaBUJIbHBIN TeTpadap, KyO. [IpencraBnenue
0 MPaBUJIHHBIX MHOTOI'PAHHUKAX: OKTAadp, OJIEKadAp U uKocadap u aApyrue CedeHus npu3Mbl U

IMApaMHUbI

7.5

CI/IMMeTpI/IH B ITPOCTPAHCTBEC: CUMMCTPHA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IUVIOCKOCTH. DJIEeMEHTEI

CUMMCTPHH B [TMpaMUax, IMapaJuICIICIIUIICAAX, IIPABHUIJIbHBIX MHOI'OT'PAaHHUKAaX

7.6

BrlunciaeHue 3I€MEHTOB MHOT'OT'paHHUKOB: pe6pa, AuaroHalii, yrJibl. [Inomane OOKOBOM
TIOBECPXHOCTHU MOJTHOM MOBEPXHOCTHU HpﬂMOﬁ IMMPU3MBI, IJIOIAAb OCHOBaHHﬁ, TeOpEMa O OOKOBOI

TIOBCPXHOCTU HpHMOﬁ MMPU3MBI. ITnomans




0OKOBOI TOBEPXHOCTH U TIOBEPXHOCTH MPABHIBLHON MUPAMHIBI, TEOPEMa O IJIOMIAIN YCeUEHHOM

nupamuabl. [lonstue 06 06béMe. OOBEM UpPaMUIbI, TPU3MBI

[TonoOubIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEXY TUIOMIASIMHI TIOBEPXHOCTEH, 00bEMaMu

1.7
[MO0OHBIX TEJ
IIpoBepsiemble TPeGOBaHNSI K pPe3y/IbTATAM OCBOEHUS OCHOBHOM
o0pa3oBarte/ibHOI nporpammel (11 kiaacc)
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
[MPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO 00IIIeTr0 00pa30BaHUS
pe3ynbTaTa
1 Uucna v BEIYUCICHUS

OnepupoBaTh TMOHATUSIMH: HATypallbHOE, IIEJI0€ YHWCJIO0; HCIOJIh30BaTh MPU3HAKU
11 NETMMOCTH LEJIBIX YHCENI, Pa3JIOKEHUE YMCIa Ha MPOCThIE MHOXKUTEIH IS PElIeHUs

3aau
1.2 OrniepupoBaTh MOHITHEM: CTENIEHB C PAIIMOHATBLHBIM TIOKa3aTeeM
13 OnepupoBaTh MOHATUAMHU: JIOTapuM YKcia, JECITUUHBIE U HATypaJbHbIE JJOTapU(PMbI

2 YpaBHEHHS 1 HEpaBEHCTBA

[IpuMeHsATh CBOMCTBA CTEMEHW s MpeoOpa3oBaHUs BBIPAKEHUI, ONEpPUpPOBAThH
2.1 MOHSATUSIMU: TIOKAa3aTEIbHOE ypaBHEHHWE U HEPABEHCTBO; peEIIaTb OCHOBHBIC THIIBI

MOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB

BoinonHaTe mpeoOpa3oBaHUs BBIPAKEHUHM, COAEp)KalluX Jorapudmel; onepupoBarthb
2.2 MOHITUSIMU: JIOTApU(PMUUECKOE ypaBHEHHUE W HEPABEHCTBO; PELIaTh OCHOBHBIC THUIIBI

norapuMUUECKUX YpaBHEHUI U HEPABEHCTB
2.3 HaxoauTh perieHus mpoCcTeHIMX TPUTOHOMETPUIECKUX HEPABEHCTB

OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHHM U €€ pellIeHNe; HCTIO0Ib30BaTh
24 CUCTEMY JIMHEWHBIX ypaBHEHUH TSl PeLICHHs MPAaKTUYECKUX 3a]1a4
95 Haxonuth pelieHust NpoCTEHIINX CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHUN

1 HCPABCHCTB




MOI[GHI/IPOBEITB PCAJIBbHBIC CUTyallUM Ha SA3bIKC aJIFerLI, COCTaBJIATb BbIPAKCHUA,

2.6 YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCJIOBMIO 33Ja4H, MUCCIEA0BATh IOCTPOCHHBIE
MOJIENIU C MCIIOJIb30BAHUEM allllapara anreopsl
3 DyHKIMH U TpapUKH
OnepupoBaTh MOHATUSAMU: NEpUoAMYEcKas (PYHKUHUSA, MPOMEKYTKH MOHOTOHHOCTU
31 (GyHKIMH, TOYKH SKCTpeMyMmMa (GyHKIWW, HauOOJbllee W HAMMEHBIIEEe 3HAYCHUS
. (yHKIMU HA MPOMEXKYTKE; MCIIOIb30BaTh UX U MCCIEIOBaHUS (PYHKIMHU, 3aJaHHON
rpaduKom
OnepupoBaTb  MOHATHSAMH: TIpa@UKd  TOKa3aTeNbHOM, jorapudmMuyeckoil u
3.2 TPUTOHOMETPUUECKUX (YHKIMM; H300pakaTb MX Ha KOOPAMHATHON IUIOCKOCTH H
MCII0JIb30BATh ISl PEILICHUS] YPAaBHEHUM U HEPABEHCTB
MN300pa’kaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaUKu JIMHEHHBIX YpaBHEHUH W
3.3 MCII0JIb30BATh UX ISl PEIICHUS CUCTEMbI TMHEWHBIX ypaBHEHUI
3.4 Vcnonb3oBath rpaduku GYHKUUN IS KCCIIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEN U3
. Npyrux y4eOHbIX AUCIUIIIUH
4 Hauana MaTeMaTn4eckoro aHanusa
OnepupoBaTb MOHATUSAMH: HENpPEpbIBHAS  (QYHKUUsS, MPOU3BOAHAS  (DYHKIMH;
4.1 HCIIOJIb30BaTh TEOMETPUYECCKUN W (DU3WYECKUN CMBICT TPOU3BOJHON [UJISI PEIICHHS
3a1a4
42 HaxoanuTe npou3BOHBIE IEMEHTAPHBIX (DYHKIMH, BBIYUCIATH IPOU3BOIHBIE CYMMBI,
' POM3BEACHUS, YACTHOTO (PyHKIIMH
lcnonb30BaTh MPOU3BOJIHYIO IS HUCCIEIOBaHMS (YHKIMM Ha MOHOTOHHOCTh MU
4.3 HKCTPEMYMBI, IPUMEHATh PE3YNIbTaThl UCCIEI0BAHUS K IOCTPOEHUIO IPahuKoB
44 Vcnonb30BaTh MPOU3BOHYIO JUI HAXOKJCHUS HAWITYYLIETO PELICHHs B IPUKIIAAHBIX, B
. TOM YHCJIE COLIMAIBbHO-3KOHOMUYECKHUX, 3aJjadax
45 OnepupoBaTh MOHATUAMU: IEpBOOOpa3Hast U UHTErpajl; IOHUMATh T'€OMETPUUECKUI U
. (u3nYecKuil CMBICI HHTETpaja
46 HaxonuTh nepBooOpa3Hble 3eMeHTapHbIX (GYHKIU, BEIYUCIATH HHTETpaj o popmyiie

Hreroroua - Jleiibauna




Pemrate MNPUKJIAAHBIC 3aJa4u, B TOM YHUCIC COLNUAJIBHO-DKOHOMHWYCCKOIO H

4.7
($u3NYeCcKOro Xapakrepa, CpeCTBAMU MaTeMaTHYECKOTO aHAIN3a
) Teopust BEposATHOCTEW U CTAaTUCTUKA
51 CpaBHUBATh BEPOATHOCTH 3HAYEHUH CIIy4aliHON BEJIMUYMHBI 110 PACHPEEIICHUIO WIH
. C TIOMOUIBIO THarpaMm
OmnepupoBaTh NOHATHEM MAaTEMaTHYECKOTO OKUAAHUS, IPHUBOJUTH IPUMEPHI TOTO,
5.2 KaK TpPUMEHSETCS MaTeMaTHYeCKOe OXKHMJAHHWE CIyJailHON BEIMYUHBI, HAXOJUTh
. MaTeMaTHIeCKOe OKUaHUE TI0 JaHHOMY PacIpeesIeHUI0
5.3 Nwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCE
5.4 HNmets npencraBieHre 0 HOpMaJIbHOM PaclpeesICHUN
6 I'eomerpus
OnepupoBaTh  MOHATUSAMH: [HJIMHIPHYECKAass IOBEPXHOCTh,  OOpa3yromme
6.1 MWIAHIPUIECKOH TIOBEPXHOCTH, IMIIMHAP, KOHUYECKasi TOBEPXHOCTh, 00pa3yromue
. KOHUYECKOW MOBEPXHOCTH, KOHYC, cheprueckasi IoBEpXHOCTh
6.2 Pacno3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJTYICHHUSI TEJT BpaIlEHUS
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATUSIMH: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
6.5 CerMEHTa, IIapOBOM CJIOH, OCHOBAaHWE ILIAPOBOTO CJOS, BBHICOTA IIAPOBOIO CIIOS,
IaPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U IIJIOMIAAU TOBEPXHOCTEH Tel BpaIlleHHs], TeOMETPUIECKUX TeT
' ¢ mpuMeHeHueM Gpopmyi
OnepupoBaTh NOHATUSMU: MHOTOTPaHHUK, BIIMCAHHBIN B Chepy U OMUCAHHBII OKOJIO
6.7 cdepsl, cdepa, BIUCaAaHHAS] B MHOTOI'PAaHHUK WJIH TEJIO BPaIlCHUS
6.8 BbIluncnaTe COOTHOLIEHMS MEXIy IUIOIIAJsIMU TOBEpPXHOCTEM U o0bEMamMu
. MOI0OHBIX TeN
6.9 N306paxats nzyyaemble (UTYpbl OT PyKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX

MHCTPYMEHTOB




BbInosiHATE (BBIHOCHBIE) IIOCKME YEPTEXKHU M3 PUCYHKOB IPOCTHIX OOBEMHBIX

6.10 duryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEYEHHUS TEJ BPAIEHHs
W3BnekaTh, HUHTEPIPETUPOBATL M IPe0Opa3oBbIBaTh  MHOOPMALMIO O
6.11 IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, NPEACTABICHHYIO HA YEPTEKAX M
PHCYHKaX
[IpuMeHsAT, reoMeTpudecKkre (DAKThl IS PELIEHHS CTEPEOMETPHYECKHX 3ajad,
6.12 IPENOIAralolMX HECKOIBKO MIATOB PEIEHUS, €CIIU YCIOBHS IPUMEHEHUS 3a/1aHbI
B sIBHOU hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE IEHCTBHS CIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHS
6.14 BEKTOpa Ha YKCJI0, OOBSICHATh, KAKUMH CBOMCTBAMH OHHU 00J1a1af0T
6.15 [Ip¥MEHATE PaBUIIO NAPAIIIENIENUIIENA ITPU CIIOKEHUH BEKTOPOB
OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAMHATEI B HPOCTPAHCTBE, BEKTOD,
6.16 MOy BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJd MEKIY
. BEKTOPAaMH, CKAJIIPHOE NPOU3BEIECHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbIE
BEKTOPBI
Haxoauth cyMMy BEKTOPOB W TPOM3BEICHUE BEKTOPA HA YHCIIO, YrOJ MEKIY
6.17 BEKTOPaMH, CKaIIpHOE IPOM3BENEHUE, pPACKIaAbIBaTh BEKTOp MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM
6.18 3a/1aBaTh II0CKOCTh YPABHEHUEM B JIEKAPTOBOU CHCTEME KOOPIAUHAT
6.10 Pemrath TpoCTEHIINE TIEOMETPUYECKUE 3aJa4d Ha [PUMEHEHHE BEKTOPHO-
' KOOPIMHATHOTO METO/1a
Pemrarh 3aa4u Ha J0Ka3aTEIbLCTBO MATEMATHYECKUX OTHOIIEHUH M HAXOXKICHUE
6.20 reOMETPUYECKUX BEIMYHH [0 00pasiaM WM aIropuTMaM, NPUMEHSS U3BECTHBIE
. METO/IbI TIPU PELIEHUH CTAHIAPTHBIX MATEMATHYECKHX 3a1a4
6.1 [IpuMeHAT,  MPOCTEHINME  MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
. KOMMYHHUKAIIMOHHBIE CUCTEMBI [P PEIIEHUH CTEPEOMETPUYUECKHUX 3a/1aU
6.2 [IpUBOAMTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U HKU3HU,
. pacro3HaBaTh IPOSIBJIEHHE 3aKOHOB FEOMETPUM B UCKYCCTBE
6.23 [Ip¥MeHATh TIOAyYEHHbIE 3HAHMS Ha NPAKTUKE: AaHAJIM3UPOBATh PpealbHbIE

CUTyallM W TIPUMCHATH HW3YYCHHBIC TIOHATHA B TIPOLUCCCC TIOMCKA PCUHICHUA




IIpoBepsiemble daeMeHThI cofep:xanus (11 kiaace)

Kon [IpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 Hucia 1 BBIYUCIICHUS
1.1  |HarypanbHble u uenblie yncna. [I[pu3Haku 1eIMMOCTH 1ENIbIX YUCcel
1.2 |Crenens ¢ panMOHaNLHBIM NOKa3aTeaeM. CBOKWCTBA CTEIEHH
1.3  |[lorapudm uucna. JlecaTuunbie U HaTypaJbHbIE JOTrapUPMBbI
2 YpaBHEHMS U HEPABEHCTBA
21  [IpeobpazoBanue BhIPAXKEHUH, COACPIKAILUX JIOTapUPMBI
59 [IpeoOGpa3zoBaHre BEIPAXKEHUI, COAEPKAITUX CTENEHU C PAllMOHATBHBIM
nokazarejemM
2.3  [[Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4  [llokazarenbHble YpaBHEHUS U HEPABEHCTBA
2.5 |Jlorapudmudeckue ypaBHEHHs 1 HEPABEHCTBA
26 CucreMbl TUHEHHBIX YpaBHEHUN. PellleHre npuKiIaIHbIX 3a7a4 C MTOMOIIbIO
CHUCTEMBI JINHEWHBIX YPaBHEHUHN
2.7  |CucteMbl M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUIN U HEPABEHCTB
28 [IpumeHenne  ypaBHEHHH, CHUCTEM U  HEPaBEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3aJ71a4 U 3a]1a4 U3 Pa3IUYHbIX 00JacTeil HAyKu U peasibHON
3 DyHKIIUK U TpadUKU
Oynknus. Ilepuonnueckue ¢GyHkmuu. IIpoMeXyTKH MOHOTOHHOCTH
31 |pymkumm. MakcuMyMbl M MHHHMYMBI (yHKOuH. Haubonpmee u
HauMeHbIIIee 3HaueHNEe QYyHKIIMU HA TPOMEKYTKE
3.2  |Tpuronomerpudeckue GyHKIIUH, UX CBOWCTBA U TpapuKH




3.3

[loxa3aTenpHas u norapudmuyeckas GyHKINUN, UX CBOWCTBA U TPaPUKH

Vcnonib3oBanue rpadukoB (GyHKIUH 1715 pelieHUs] YpaBHCHHUI U TMHEWHBIX CUCTEM

3.4
Vcnonp3oBanne rpadukoB GYHKIUN UIsT HMCCIEIOBAHUS IIPOLIECCOB W 3aBUCHMOCTEH,
3.5 KOTOPbIE BOHUKAIOT [IPH PEIICHUH 3aJa4d U3 APYruX yUeOHbIX IPEAMETOB U peaJIbHOM KU3HU
4 Havana maTemaTHueckoro anaimsa
4.1 HenpepriBHble QyHKIIMU. MeToa MHTEPBAJIOB /7Sl pEILIEHHs] HEPAaBEHCTB
49 [IpousBonHas ¢pyHkuuu. ['eomerpruueckuii u GpU3MYECKUI CMBICT POU3BOIHOMN
43 [IpousBosiHbIe 31eMEHTApHBIX (PYHKUIHUNA. DOpMyIbl HAXOXKAECHUS IPOU3BOJHOM CYMMBI,
[POU3BEACHUS U YACTHOTO (PYHKLINN
[IpuMeHeHre MPOM3BOJHON K MCCIIEAOBAHUIO (DYHKIIMH HAa MOHOTOHHOCTH U IKCTPEMYMBI.
4.4 HaxoxaeHre HanboJbIIero 1 HaMMEHbBILIEro 3HaYeHHs] PYHKLIUU Ha OTPE3Ke
[IpuMeHEeHNe TPOU3BOIHON [T HAX0KACHUS HAWIy4lIero PEHICHUs B IPUKIIAJHBIX 3a/1a4aX,
4.5 1UIs1 OTIPENIENIEHUs] CKOPOCTH ITpoliecca, 3alaHHOro (opMyIol Hiu rpapukom
4.6 [TepBooOpa3nas. Tabmuia mepBooOpa3HBIX
47 WHTerpan, ero reoMeTpudeckuii M pusnyeckuii cMbici. Beuucienue nnterpaia no gopmyie
Herotona - Jleitbnuna
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
UucioBble XapaKTEPUCTUKH CIIyYalHBIX BEJIUYHMH: MATEMaTUYECKOE 0’KUJIAaHUE, TUCIIEPCHS U
CTaHJapTHOE OTKJIOHEHUE. [IpuMephl IPUMEHEHN MATEMATUYECKOTO O'KUJAHMSI, B TOM YHUCIIE
51 B 3aJjayax M3 IOBCEIHEBHOW >XM3HU. MaTemaTuueckoe OKuJaHue OMHApHOW CiydaiHOM
BEJIMYMHBL. MareMaTnyeckoe OXUIAHUE CyMMBbl CIIydalHBIX BEIWYMH. MaTemaTudeckoe
OKUJIaHUE U JUCIIEPCUS TEOMETPUYECKOI0 U OMHOMHAIILHOTO pacipe/esieH
50 3akoH OOJIBIIMX YHCENl W €ro pojib B HayKe, NMpHpojae U obmecTBe. BbriOopouHblil MeTox

HcclieJOBaHUN




5.3

[IpuMeppl  HENpPEpBIBHBIX  CIydalHbIX BeaWuyuH. [loHsATHE O IUIOTHOCTH
pacrpeneneHus. 3a1adu, IPUBOIAILINE K HOPMAIbHOMY pacnpenencHuto. Ilonsatue o

HOPMaJIbHOM pacipeielieHuu

['eomeTpus

6.1

[L{nnrHapryeckas NOBEPXHOCTh, 00pa3yIonie HWIMHIPUUECKON TOBEPXHOCTH, OCh
MIAHAPUIECKON moBepxHOCTH. LlwmHap: ocHOBaHHMSI U OOKOBasi MOBEPXHOCTB,

00pasyromas 1 ocCkh, IO s OOKOBOM ¥ MOJIHON MOBEPXHOCTH

6.2

KoHnueckasi TOBepXHOCTb, 00pa3yrolne KOHUUYECKON MOBEPXHOCTH, OCh M BEPILINHA
KOHHYECKOoM moBepxHOCTH. KoHyc: ocHOBaHHMe W BepiiMHa, oOpasyromias U OcCh,
MJ1011a/1b OOKOBOW M TOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromue u

BbICOTAa, OCHOBAHHUA 1 OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uaMeTp, IIoIIa b MOBepXHOCTH cdepbl. Banmuoe

pacrojio’keHue cdepbl U IIOCKOCTH, KacaTellbHasi IJIOCKOCTh K cdepe, IMionanb

cepbl

6.4

M300pakeHue Ten BpallleHus Ha II0CKOCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KomOuHammm Tein BpamieHuss ¥ MHOTOTPAHHMKOB. MHOTOTpaHHHK, OTHCAHHBIN

oKoJI0 ceprl, chepa, BMcaHHAsi B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

6.6

[Tonsatue 00 o0bEéMe. OcCHOBHBIE CBOICTBA 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapajuIesenuIie/ia u ciieAcTBrs 3 He€. O0BEM numMHApa, KOHYyCA.

O0BEM 11apa 1 TIomaas chepbl

6.7

HOI[O6HBI€ TCJia B IIPOCTPAHCTBC. CooTHOIEHUS MCXKAY IJIoIaasIMHn HOBerHOCTCﬁ,

00BEMaMHU ITOJOOHBIX TET

6.8

Ceuenust nminHApa (mapauieIbHO M MEPIEHIUKYISPHO OCH), CEUEHHUs KOHyca

(mapannenbHOe OCHOBAHUIO U MPOXOSIee Yepe3 BEPIIUHY), CEUCHHUS 1apa

6.9

BGKTOp Ha IIIOCKOCTH W B IIPOCTPAHCTBC. CnoxeHne W BBIYHTAHHE BCKTOPOB.
YMHOXXEHUE BCKTOpPa Ha 4UCJIO. Paznoxenue BCKTOpa II0 TpCM HCKOMILIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajiiCaCIrumIicaa. Pemenue 3a1a4, CBA3aHHbIX C IPUMCHCHUECM

MpaBUJI ICMCTBUNA C BEKTOPAMU

6.10

HpﬂMOYTOJILHaH CUCTCMAa KOOpAWHAT B IIPOCTPAHCTBE. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTCfIH.IHG 3aauu B KOOpJAWHAaTax. Vron MCKAY BCKTOpaMHU. CKaJ'IHpHOC
IIPOU3BCACHUC BCKTOPOB. Brruncienue YIJI0B MEXKAY MPSAMBIMU U IIJIOCKOCTSIAMMU.

KOOpHHHaTHO-BeKTOpHLIﬁ MCTOI ITPHU PCHICHUU I'COMECTPHUYICCKUX 3a1a4




Komudukaropsr Tpedoannii k [ A

Jl1st mpoBeieHUs €IMHOTO TOCYAAPCTBEHHOTO 3K3aMeHa 1o Maremaruke (aanee - EI'D mo matemaruke)
UCIOJIL3YeTCs MepeueHb (KOau(pUKaTOp) MPOBEPSIEMbIX TPEOOBAHUN K pe3ysIbTaTaM OCBOSHUS OCHOBHOM

00pa3oBaTeNIbHOM MPOrPaMMBbI CPETHETO 00IIEro 00pa30BaHUs U HIIEMEHTOB COICPIKAHMUSI.

[Tpu npoeenennn EI'D mo maremaTrke 0a30BOro YpOBHS U3 MepedHs (KOAU(PUKATOpa) BRIOUPAIOTCS

MO3UIIMH, COOTBETCTBYIOIINE (enepatbHOi pabodel mporpaMMe 1o MaTeMaTrke (0a30BbIi YPOBEHB)

Kon [IpoBepsiemble TpeOOBaHUs K IPEIMETHBIM pe3yIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pa30BaTeNIbHOM MpOorpaMMbl CpeTHETo 00111ero 00pa3oBaHus
TpeboBaHUs
1

Bnagenue MmeromaMu J0Ka3aTeNbCTB, aIrOPUTMaMHU pELIEHUS 3aJay; yMEHHe
(dbopMynupoBaTh U ONEPUPOBATH MOHATHAMU: OIpPENEIeHNEe, aKCUOMa, Teopema,
CJIEICTBUE, CBOICTBO, MPU3HAK, 10KA3aTEIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKHY;
NPUMEHSITh HX; yMeHue (opMynHpoBaTh OOpaTHOE U MPOTHBOIOJIONKHOE
yTIBEpXJACHUE, MPHUBOIUTH HpPUMEPbl U KOHTPIPHUMEPHI, HCIOJb30BATh METO]
MaTeMaTH4eCKOW MHAYKIMH; IPOBOJUTH JIOKa3aTeNbHBIE pPAaCCYKIEHUS MpuU
pElIeHUH 3aJad, OLIEHUBATh JIOTMYECKYI0 MPaBHJIBHOCTh PACCYKJIECHUMN; yMEHHE
OTepUpOBaTh MOHATHUSMH: MHOKECTBO, TOJMHOXECTBO, OINEpallldd  HaJ
MHO>KECTBAMHU; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyis
OTMCAaHHUS PEATBHBIX MPOILIECCOB U SIBICHUHN U MIPH PELICHUH 3a7a4, B TOM YHUCIIE U3
JIPYrUx y4yeOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHSAMU: Ipad, CBIA3HBIN
rpad, gepeBo, LUK, rpad HA MIOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBAThH rpadbl

Pa3JIMIHBIMHU CHOCO68.MI/I; HCIIOJIB30BAaTh l"pa(l)]bl IIpHu pCIICHUHA 3aaa4

YmMmenue ONICpUPOBATh MMOHATHAMUA: HATYpPAJIIbHOC YUCIIO, EJIOC YUCIIO, CTCIICHL C
LEJIbIM IIOKAa3aTeJICM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHb C pallHOHAJIbHBIM
IIOKa3aTcJICM, CTCIICHD C €N CTBUTEIBHBIM IIOKa3aTcJICM, J'IOl"apI/I(I)M qucia, CUHyC,

KOCHUHYC U TAHT'CHC




[IPOM3BOJIBHOTO ~ YHUCJA, OCTaTOK IO MOAYJIO, palMOHaIbHOE YHCIIO,
UppalMOHAILHOE YHCJIO0, MHOXKECTBA HATYPaJbHBIX, LEJIBIX, PALUOHAIBHBIX,
JCWCTBUTENFHBIX YHCET; YMEHHE WCIIOJIb30BaTh MPH3HAKH  JEITUMOCTH,
HaMMEHbIIMKA OOMMK JEeTUTEeNh W HAaWMEHbIIee oOlnee KpaTHOE, aJrOpUTM
EBknmpa mpu permeHuu 3agad; 3HAKOMCTBO C Pa3jIMYHBIMU TO3UIIMOHHBIMH
CHCTEMaMH CUHUCIICHHUS; YMEHHE BBINIOJNHITH BBIYHCICHHE 3HAYCHUH U
npeoOpa3oBaHMsl BBIPAKEHUN CO CTENEHSMHU U jorapudmMamu, npeodpazoBaHus
JIpOOHO-PAIMOHANIBHBIX ~ BBIPAKEHH; YMEHHE OINEpUpOBaTh TMOHATHSIMHU:
MOCJIEI0BATENIbHOCTh,  apudmMeTnyeckass  OporpeccHsi,  reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBbIBAaIOIasi F€OMETpPHYECKasl MpPOrpeccHsi; yMEHHe
3a/laBaTh IOCJEOBATEIbHOCTH, B TOM YHCIE C MOMOUIbIO PEKYPPEHTHBIX
dbopmynn; yMEHHE OTIEpUPOBATH MOHITUSIMHU: KOMIDIEKCHOE YHCIIO, COTIPSIKEHHBIC
KOMIIJIEKCHBIE YMCia, MOIY/Ib U apryMEHT KOMIUIEKCHOTO Yncia, ¢popMma 3amnucu
KOMILJIEKCHBIX qucen (reomeTpuyeckas, TPUTOHOMETPHUUECKas u
anreOpandeckas); yMeTh NPOHU3BOIUTH  apu(PMETHUYECKHUE JCHCTBUA C
KOMILJIEKCHBIMH YHCJIaMH; TPUBOIUTH MPUMEPHI UCIOJB30BAHUS KOMITJIEKCHBIX
YHUCEN; ONEPUPOBATH MOHATUAMU: MaTpHUIA 2X2 U 3X3, ONPEICTUTEh MAaTPHUIIBI,

I‘eOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPEACTIUTEIIA

VYmenune OIICPHUPOBATH HOHATHUAMMU: paloroOHAJIbHBIC, HpparuOHaJIbHBIC,
IIOKAa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I‘leCKI/IC, TPUTOHOMECTPUYCCKHUE
YpaBHCHHA MW HCEPABCHCTBA, UX CHUCTCMbI; YMCHHC OICPUPOBATL MNMOHATUAMMU:
TOXICCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC, HCEPABCHCTBO,
CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHIIbHOCTDb ypaBHeHHﬁ, HCPAaBCHCTB H
CUCTCM; YMCHUC PpCHIATb YPABHCHUS, HCPABCHCTBA M CHUCTCMBI C IMOMOMIBIO
Ppa3JINYHBIX HpI/IéMOB; peuiatb YpaBHCHHA, HCEPABCHCTBA U CHUCTEMBI C
NapaMeTpoM; IMPUMCHATHL YPAaBHCHUA, HCPABCHCTBA, UX CUCTCMbI IJISI PCHICHUS
MAaTEeMAaTUUCCKUX 3a/lad U 3aJa4 U3 PA3JIMIHBIX obOmacren HAayKHu U peaHLHOﬁ

KH3HH

YMeHue  omnepupoBaTh  HNOHATHAMM:  (QyHKIMS, YETHOCTH  (YHKIUH,
NEPUOANIHOCTD (DYHKIIUHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIUH,

OKCTPEMYM (bYHKLII/II/I, HanOOJIbIIee U HAMMEHBIIIEEe 3HAUCHUS




(GyHKIMU Ha TPOMEXKYTKE, HEmpepbiBHAas (YHKLHUSA, aCUMITOTHI Tpaduka
¢GbyHKUMU, TepBas U BTOpas MpPOW3BOJIHAs (DYHKIMHM, TEOMETPHUYECKHA U
(bu3nvYecKuil CMBICI TPOU3BOIHOM, TepBOOOpa3HAs, ONPeACTIEHHBIN HHTETpaT;
YMEHUE HaXOJIUTh ACHMIITOTHI Tpaduka (QYHKIHWH; YMEHHE BBIYHCIATH
IPOM3BOJIHBIE CYMMBI, TPOM3BEACHUS, YaCTHOTO W KOMIO3MIWU (DYyHKIHIA,
HAXOJUTh ypaBHEHUE KacaTelIbHON K rpaduky (yHKIHWH; YMEHHE HAXOAUTh
IPOM3BOIHBIC 3JIEMEHTAPHBIX (PYHKINI; yMEHUE NCTIOIB30BATh MPOU3BOIHYIO
JUId  HUCCIeAOBaHMUS (YHKUIMNA, HAXOOUTh HauOOJIbIIME W HAUMEHbILINE
3HaueHus (QYHKUMHA; CTPOUTh TpadUKd MHOTOUWIEHOB C HCHOJIb30BAaHHEM
anmapata MaTEeMaTHUYeCKOTO aHallu3a; MPUMEHSTh I[POU3BOJHYIO IS
HaX0XJACHUS HAUTYYILIEero pelleHns B MPUKIIAJAHBIX, B TOM YHCJE COLUAIbHO-
SKOHOMMUECKUX U (PU3HUECKUX 3ajauax; HaXOqUTh IUIOMIaU U 00bEMBI puryp
C TOMOINBIO HHTErpaia; MPHUBOJUTH MPUMEPbl  MaTEMaTUYECKOTO

MOJIETUPOBAHUS C TOMOIIBIO (D hepeHIINATBbHBIX YpaBHEHUI

YMeHune omnepupoBaTh MOHATHSAMHU: Tpaduk (GyHKIUH, oOpaTHas (GyHKIHS,
KOMMO3UIMSA (QYHKIHMH, JuHEHHas (yHKIMs, KBaapaTU4yHas (yHKIHS,
panMoHanbHas  (QYHKIUS, CTENEHHAas (YHKIWS, TPUTOHOMETPHUECKHUE
¢GyHKIIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIUH, IOKa3aTelibHAs |
norapupmMudeckas GyHKIINH; yMEHUE CTPOUTH TpadUKu U3ydeHHBIX QYHKITUH,
BBITOJIHATH TPeoOpa3oBaHus rpaduKoB GyHKIIUH, UCTIOIB30BaTh TPApUKH IS
U3y4CHHS TPOIECCOB M 3aBHCUMOCTEH, NMpPHU PEHICHWW 3a1a4 U3 JPYrux
Y4EOHBIX MPEJAMETOB M 3aJad M3 PEaJIbHOW KH3HH, BBIpaXaTh (HOpMyJIaMu
3aBHCUMOCTH MEXJy BEJIMYMHAMH; HCIIOJIB30BaTh CBOMCTBA W TpaduKu
GyHKIMA U1 pelieHusl YpaBHEHHUI, HEPAaBCHCTB U 3aJla4 C [apaMeTpaMu;
n300pakaTh Ha KOOPAWHATHOM TIOCKOCTH MHO>KECTBA PEIICHUN YpaBHEHHH,

HCPABCHCTB U UX CUCTCM

YMmenue peuiaTh TCKCTOBLIC 3aJa4X PA3HBIX TUIIOB (B TOM YUCJIC HAa IPOLICHTEI,
J0JIN 1 4aCTH, Ha IBHXKXCHHC, pa60Ty, CTOMMOCTBH TOBApOB U YCJIYT, HAJIOTH,
3agadud U3 o0iactu YIIpaBJICHHUA JIMYHBIMHU U CEMEHHBIMU (bHHaHCElMI/I);

COCTAaBJIATH BBIPAKCHUA, YPABHCHU,




HEPaBEHCTBA U HX CHCTEMBbl IO YCIIOBUIO 3a/aud, MCCIEJOBATH IIOJy4EHHOE
peleHre 1 OIEHUBATH MPABIONOIOOHOCTh PE3y/IbTaTOB; YMEHHE MOJAEIHPOBATH
peaJIbHbIE CUTYallMU HA SI3bIKE MATEMAaTUKU; COCTAaBIISITh BBIPAKEHUSI, YPABHEHUS,
HEpPaBEHCTBAa M MX CHCTEMbI 10 YCJIOBHIO 3aJayd, MCCIEAOBATH IOCTPOECHHBIE
MOJIENIU C MCIIOJIb30BAaHUEM arlrapara ajareOpbl, HHTEPIPETUPOBATH MOJIyYEHHBIN

pe3yabTaTt

YMeHue onepupoBaTh MOHATUSIMH: CpeaHee apupMeTH4ecKoe, MeauaHa,
HaumOoJblllee M HaUMEHbIlIee 3HAYEHHUs, pa3Max, JUCIEpCHUs, CTaHJIApTHOE
OTKJIOHEHHE YHMCJIOBOTO Habopa; yMeHHe W3BJIEKaTh, HWHTEPIPETHPOBATH
nHpopMalnio, TPEACTABICHHYI0O B TaOIuIaXx, Ha JAMarpaMmax, Trpadukax,
OTpaXKalollyl0 CBOMCTBa peaJbHBIX TPOLIECCOB U SIBICHUMN; TMPEICTABIATH
nH(pOpPMaLIMIO C TOMOIIbIO TAaOJIMIl U JMarpaMM; HCCIIEeI0BaTh CTaTHCTUYECKHE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM IpadUyecKuX METOJO0B U AJIEKTPOHHBIX
CpeACTB; rpaduyecku HcCCIeNoBaThb COBMECTHbIC HAOIIOAEHUS C TOMOUIbIO

JluarpaMM pacCeuBaHUs U JUHEWMHOU perpeccuu

YMeHue onepupoBaTh MOHATHUAMU: CIIyYalHBIM ONBIT W cly4ailHoe coObITHE,
BEPOSITHOCTh  CIIy4alHOTO COOBITHS; YMEHHE BBIYHMCIATH BEPOSITHOCTH C
WCIIOJIb30BaHUEM TpaUuecKuX METOJO0B; MPUMEHATh (OPMYIIbI CIIOKEHHUS U
YMHOKEHUSI BEPOSITHOCTEH, opMyiTy MOJTHOU BeposTHOCTH, (popmyny beprysu,
KOMOUHaATOpHbIE (DaKTHI U (POPMYIIBI; OLICHUBATH BEPOSTHOCTU PEAIbHBIX COOBITHIA;
YMEHHE ONEpUpOBaTh TMOHATUSMHU: CiydailHas BEJIMYMHA, paclpeieleHue
BEpPOSITHOCTEH, MaTeMaTHYeCcKOe OXHJaHue, JUCHepCUs U CTaHJapTHOE
OTKJIOHEHUE CIyJalHOW BEIMYMHBI, (DYHKIUU pacIpeleleHuss U IJIOTHOCTH
PaBHOMEpPHOTO, [OKA3aTEIbHOTO W HOPMAJIBHOTO PpACIPEACIICHUM; yMEHUE
WCIIOJb30BAaTh CBOMCTBAa M3YyYEHHBIX pACIpENEICHUN N peuieHus 3ajady;
3HAKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIUX YHCEN, METOJbl BBIOOPOYHBIX
WCCIIeIOBAaHUI; YMEHHE MTPUBOIUTH MPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBITUX YHCET
B TMPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHUE OIMEPHUPOBATH MOHATHSIMH:
coueTaHue, IEepPeCTaHOBKA, YHUCIO COYETAHHM, YHCIO TEPeCcTaHOBOK, OWHOM

HBIOTOHa; YMCHUC IIPUMCHSATDH KOM6I/IHaTOpHBIe (baKTLI U PpacCyXICHUA I




YMeHue onepupoBaTh MOHATHAMU: TOYKA, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA YIJIA, INIOCKUW YroJj, ABYIPAHHBIA YroJj, TPEXIPaHHBIN
yroj, CKpPEUIMBAIOIIMECS MpsMBIE, MAapaUICIbHOCTh U IEPIEHAUKYIIPHOCTH
NpSIMBIX M IUIOCKOCTEH, Yroia MEXAYy NIpsIMBIMHM, YroJl MEXKIy IpsSAMOA H
IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PAacCTOSHME OT TOYKH JIO IUIOCKOCTH,
paccTosiHHE MEXAy MPSAMBIMH, pPAacCTOSHUE MEXAY IUIOCKOCTSIMHM; YMEHHE
HCII0JIb30BaTh NIPU PEIEHUH 3aj7jad U3yuyeHHbIE (PAKThl U TEOPEMBI IJIAaHUMETPHUH;
YMEHHE OLEHHBAThb pa3Mepbl OOBEKTOB OKpPYKAIOLIErO0 MHpa; CTPOUTH
MaT€MaTHYECKUE MOJIEIN C IOMOINBK) T€OMETPUYECKUX IOHATHM W BEIUYMH,

peliaTh CBA3aHHBIC C HUMU IMTPAKTUYCCKUE 3a]a4n

10

YMeHue omnepupoBaTh MOHATUSIMU: IUIOWAAb (QUIYpEl, O00BEM  (UTYpHI,
MHOTOI'PAaHHHUK, MPaBWIbHBI MHOTOTPaHHUK, CEYEHUE MHOTIOIpaHHHKA, KYyO,
napajiesienune 1, npyu3Ma, nupamuaa, Gurypa u HoBepXHOCThb BPALCHUs, LUIUHP,
KOHYC, 11ap, cdepa, miomaas chepsl, MIONa s TOBEPXHOCTH MUPAMU/IBI, IPU3MBI,
KOHYcCa, WINHApa, 00bEM Ky0a, MPSIMOYrOJbHOTO MapajuleenuIeaa, MupaMupl,
IIPU3MBI, LUIMHAPA, KOHYCA, I1apa, pa3BEPTKa MOBEPXHOCTU, CEYEHUsI KOHYyca U
LWIMHApA, NapayielibHble OCH HWJIM OCHOBaHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacatomiasicss  cepbl, LMIMHIpA, KOHYCa; YMEHHE CTPOUTh  CEYEHUE
MHOTOI'PaHHUKA, 1300paXkaTb MHOTOI'PaHHUKH, (PUI'YpbI U IOBEPXHOCTH BpaLICHNU,
UX CEYEHHUs, B TOM YHCJIE C IIOMOLIBIO IEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSTh
CBOICTBA reOMETPUYECKUX (PUTYP, CAMOCTOSATENIHLHO (OPMYIIMPOBATH OIIPECICHUS
u3yyaeMmblX (Uryp, BbIIBUraTh THUIOTE3bl O CBOMCTBaX M  IPU3HAKAX
reoMeTpUYecKuX (GUryp, 000CHOBBIBATh WJIM OMPOBEPraTh UX; yMEHHE MPOBOIUTH
KJIaccu(uKauo (GUryp Mo pa3iIMyHbIM MpPU3HAKaM, BBIMOJIHATH HEOOXOIMMBbIE

AOIIOJITHUTCIIbHBIC TTIOCTPOCHUA




11

YMeHue onepupoBaTh MOHATHSIMU: JIBUKEHUE B MPOCTPAHCTBE, MapajUIeIbHbIH
NepeHoc, CHMMETPHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT, IPe0Opa3oBaHe
nojoous, MoJ00HbIE (GUTYPHI; YMEHHE pACIIO3HABATh paBHBIE W T0JIOOHBIC
Gurypel, B TOM 4HCIE€ B MPHPOJIE, HCKYCCTBE, APXHUTEKTYpE; HCIIOIH30BATH
reOMETPUYECKNE OTHOIICHHUS IMPH PEHICHWH 3a]ad; HAXOIUTh T€OMETPHUYECKHE
BEJIMYMHBI (IJIMHA, YroJ, IUIOWadb, OOBEM) NpU pEHIeHUH 3ajad U3 JIPYrux
y4eOHBIX TIPEAMETOB U U3 PEATbHOM KU3HU; yMEHUE BBIYUCISATH T€OMETPUYECKHE
BEJIMYUHBI (IJTMHA, YroJl, TUIOIab, 00BEM, TUIOMAAb TIOBEPXHOCTH), UCTIONB3YS
M3ydeHHbIE POPMYITBI U METO/IbI, B TOM YHCIIE: TUIONIA/Ib TOBEPXHOCTH IMMPAMHU/IHI,
MPU3MBI, KOHYyCa, MWJIWHIpA, Miomans cheprl; 00bEM Kyba, MPSIMOYrOIHLHOTO
napajieNienunena, MAPaMUIbl, TPU3MBL, IMIMHIPA, KOHYca, IIapa; yMEHHE

HaXOJUTh OTHOILIIEHUE 00BEMOB MOI00HBIX QUTYD

12

YMeHue onepupoBaTh MOHITHSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAWHAT, BEKTOD,
KOOpJIMHAThl TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEACHUE
BEKTOpa Ha YHMCIO, pa3joKeHUE BEKTopa Mo 0a3ucy, CKalspHOE MPOU3BEICHUE,
BEKTOPHOE IPOU3BEACHUE, YroJl MEXIy BEKTOpaMH; YMEHHE HCIIOIb30BaTh
BEKTOPHBIN M KOOPIUHATHBIN METO/ JUI PEIICHUs TEOMETPUUECKHX 3aa4 U 3a/1a4

Apyrux y‘le6HI>IX npeaMcETOB

13

YMmeHue BbIOMpaTh MOAXOSIIMI METOJ Ul pelIeHus 3a/Ja4yd; IOHUMaHHe
3HaYMMOCTHM MaTEeMaTUKU B U3yYEHUU IPUPOJHBIX U OOIIECTBEHHBIX MIPOLIECCOB U
SIBJICHU; YMEHHE PACIIO3HABAThH IIPOSIBIIEHUE 3aKOHOB MAaTEMATHUKH B HCKYCCTBE,
YMEHHE IPUBOJUTH IPUMEPBI MATEMaTUUECKNUX OTKPBITHI POCCUICKON 1 MUPOBOM

MaTeMaTu4eCKOi HAayKHn




Ilepeuens aeMeHTOB cojiepkaHus, IposepseMblx Ha EI'D o maremaruke

Kon [IpoBepsieMbIl JIEMEHT COACPKAHUS
1 [Hucna u BerumCICHUS
1.1 |HarypanbHble u 1einble yncia. [Ipu3sHaky 1e1MMoCTH HEebIX YUCem
1.2
Parmonanbabie  yncina. OOBIKHOBEHHBIE M JECATHYHBIE APOOHM, MPOIEHTHI, OECKOHEUHbIE
1.3 . . .
Apu(pMeTHUECKIT KOpEeHb HATypalbHOU cTereHH. JeHCcTBHA ¢ apupMETHYECKHUMHU KOPHSIMHU
1.4 .
CreneHb ¢ 1enbIM nokasaresneM. CTeneHb ¢ paluoHaIBHBIM Mmoka3aTeneM. CBOMCTBA CTETIeHN
1.5
CuHyc, KOCHHYC W TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
1.6 Plorapudm uncna. JlecaTHYHBIC 1 HATYPAIbHbIC JIOrapH(pMBbI
1.7 . .
JlelicTBUTENbHBIE YHCTA. ApUPMETHYeCKHe OIepalud C JCHCTBUTEIBHBIMHA  YUCIIAMH.
1.8 [IpeobpasoBanue BEIpaXKCHUN
1.9 [KomruiekcHbIe YncIa
2  |YpaBHEHUS M HEPaBEHCTBA
51 [Hemnbie 1 IpOOHO-PALHOHABHEIC yPABHCHHS
2.2 |HppammoHaibHbIC YPABHCHUS
2.3 [TpuroHOMeTpHUYECKHE ypaBHECHHUSI
2.4 [loka3arenbHbIE U JIOTApU(DMHUIESCKUE YPABHEHUS
2.5 [enbie u 1poOHO-paIMOHAIEHBIC HEPABEHCTBA
2.6 |MppamumoHanbHbIC HEPAaBEHCTBA
2.7 [loka3arenpHbIe U JIOTapu(PMUUYECKUE HEPAaBEHCTBA
2.8 [TpuroHomeTpuuyecKre HEPaBEHCTBA
2.9 |Cucrembl U COBOKYIHOCTH YpPaBHEHHMI U HEPAaBEHCTB
2.10 |YpaBHeHHUs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 |Marpuua cuctemsl JJUHEHHBIX ypaBHeHUH. OnpenenuTenb MaTpHILIbI
3  |®ynkuuu u rpadpuku
3.1 ,
Dynkiys, cnocoOsl 3a1anus GyHkuuu. ['paduk pynkiun. Bzanmuo obpathbie pyHKImu. YETHBIE
2.5 [Henble u qpoOHO-palMOHAIbHBIE HEPABEHCTBA
2.6 |HppanuoHanbHble HEPAaBEHCTBA




2.6

VppannoHaJbHbIE HEPABEHCTBA

2.7 [[loxa3aTenbHBIC U JOTapUPMHUUECKIE HEPABEHCTBA

2.8 |TpuroHoMmerpuyecKkne HEpaBEHCTBA

2.9 |CucteMsl 1 COBOKYITHOCTH YPaBHEHU M HEPABEHCTB

2.10 |YpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 Marpwura cucTeMbl JIMHEWHBIX ypaBHEHHH. OnpeenTeh MaTPUIIBI

3 DyHKIMU U TpaduKu

3.1 ,
DyHkuus, cnocoos! 3aganus GpyHkuu. ['padux ynkuuu. Bzanmuo o6patusie GpyHKIMKN. YETHBIE
1 Heu€THble PpyHKIMU. [lepuoanueckue pyHkuuu

3.2 .
OO6nacTh omnpeaeneHus] U MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymn ¢ynkumn. ITpomexyrtku
3HAKOMOCTOSTHCTBA. [[pOMEXyTKH MOHOTOHHOCTH (YHKIIMU. MaKCUMyMBI 1 MUHIMYMBI () YHKITHH.

3.3 . .
CreneHHast GyHKIUS C HATypaJIbHBIM U IIETIBIM TToKa3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa H
rpaduk KOpHS H-Oi CTETICH!

3.4 [Tpuronomerpuveckue GyHKIUH, UX CBONCTBA U Tpaduku

3.5 [[loka3arenpHas u jgorapudmMuyeckas PyHKIIMH, UX CBOMCTBA U rpaduKH

3.6 . . .
Touku paspeiBa. AcuMnToThl rpagukoB pyHkuuid. CBolicTBa QyHKIMIA, HEIPEPBIBHBIX HA OTPE3KE

3.7 [[locnenoBaTenbHOCTH, CLIOCOOBI 3aaHUS TIOCIE0BATEIbHOCTEN

3.8 |Apudmerrnueckas 1 reomerpuyeckas nporpeccuu. @opmysa ClI0KHbBIX IPOLIEHTOB

4 |Hayana MaTeMaTH4yecKOIro aHaJIu3a

4.1 [[Ipowussognas ¢ynkuuu. [IpousBoHBIE 2IeMEHTAPHBIX DYHKIUI

4.2 . .
[IpuMeHeHre MPOM3BOAHOM K HCCIelOBaHMIO (DYHKUMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.

4.3 [lepBooOpa3nas. MuTerpan

5 |MHoOXecTBa U JOTMKa
5.1 |MHoxecTBo, onepaliiy Hajl MHOKecTBaMu. [{narpammsl Ditnnepa - Benna
5.2 |loruka
6 |BeposTHOCTb M CTaTHCTHKA
6.1 |OmnucarenbHast CTaTUCTHKA
6.2 [BeposaTHOCTh




6.3 [KomOunatopuka
7 [leomerpus
7.1 |®urypsl Ha IIOCKOCTH
7.2 [[IpsiMble U TUTOCKOCTH B IIPOCTPAHCTBE
7.3 |MHOTrOrpaHHHUKH
7.4 [Tena u MOBEPXHOCTH BpAIICHUS
7.5 |KoopauHAThI U BEKTOPBI




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO3k€eCcTBa pallHOHAJIBHBIX U
1 JNEUCTBUTENLHBIX YHCcell. PamoHaabHbIe 14 1 bubmmoreka [{OK
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpapuku. CTeneHs ¢ LeabiM 6 Bu6morexa LIOK
roKasaresjaemM
3 Apudmernueckuil KOpeHb N—OW CTETEHH. 18 1 Bu6morexa LIOK
UppanmonansHble ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
4 TpuroHomeTpuu. TpuroHomMeTpudecKkre 22 1 bubmuorexa [JOK
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5 bubnmuoreka [JOK
5 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMAaTU3aIAS 3 1 BuGmorexa [OK
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtireckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
CreneHs ¢ pallMOHAIBHBIM [T0OKA3aTEIEM.
1 [lokazarenpHas ¢pynkuus. [lokasarenpHbie 12 1 bubnuorexa [JOK
YpaBHEHHS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 bubnuoreka [IOK
HEpaBEHCTBA
TpuronomeTprudeckne QyHKIIMH H UX
3 rpaduku. TpuroHoMeTprUIeCKue 9 1 bubmuorexa [JOK
HEpaBEeHCTBa
4 [IpousBonas. [IpumeneHne mMpou3BoOIHOM 24 1 bubmuorexa [JOK
5 WHTerpan u ero npuMeHEHUsI 9 bubmuorexa [JOK
6 Cucrembl ypaBHCHUH 12 1 bubnmuoreka [JOK
7 HarypanbsHble u 11e1b1e yncia 6 bubnmuoreka [JOK
3 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AIINS 18 5 BuGmorexa [OK
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoiabubie | IlpakTuyeckue
n/n Bceero u3yuyeHusi | odOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
MHO3K€eCTBO, ONepaluy HaJl
1 MHOKeCTBaMH. J[narpammebl 1 bubmmoreka [{OK
Ditnepa—Benna
Pammmonansusie ynciaa. OOBIKHOBEHHBIE U
2 JECATUYHBIC IPOOU, TTPOTICHTHI, 1 bu6moreka [IOK
OECKOHEYHBIE MTEPHUOMUECKHE TPOOH
ApubdmMeTrnueckue orneparuu ¢
3 panMoHaIbHBIMHM YHUCIIAMH, 1 bu6mmoreka [IOK
peoOpa3oBaHUs YHCIOBBIX BHIPAKEHHUI
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
4 1 bu6mmoreka [IOK
pelieHus TeKCTOBBIX 3aj1a4
[Ipumenenue npoOeii U MPOLIEHTOB IS
elIEHNs IPUKIAIHEIX 3a0a4 U3
5 p p 5 . . 1 bu6mmoreka [JOK
pa3IMYHBIX OTpaciiell 3HAaHUH U peaTbHOI
JKU3HHA
JlelicTBuTenbHBIC Yyncia. PalimoHanpHbIC
6 1 bubmuoreka [JOK
W UppaIlMOHAJILHBIC YHCIIa
ApudmMeTrnaeckue orepaimu ¢
7 pu P 1 bubmuoreka [JOK

JIEMCTBUTEIIPHBIMU YHCIaMHU




[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa

8 OKPYIJICHHS], TIPUKUJIKA U OLICHKA bubnmoreka [JOK
pe3yJiibTaTa BBIYMCICHU
ToxnecTBa v TOXIECTBEHHBIS

9 bubmmoreka [{OK
npeoOpa3oBaHMs

10 YpaBHEHHE, KOPEHb YPABHEHHUS bubnuorexa [JOK

11 HepaseHnctBo, pelieHne HepaBeHCTBA bubnuorexa [JOK

12 Meto1 uHTEpBAJIOB bubnnorexa [JOK
Pemrenune nensix 1 1poOHO-

13 P 5 bu6moreka [IOK
paIMoHaIbHBIX YPABHCHUI U HEPABCHCTB
KonTponbnas paborta o teme
"MHoOecTBa pallMOHAILHEBIX U

14 . P Bu6nnoreka [JOK
NCHCTBUTENBHBIX YHcell. PalimoHaIbHbIC
YpaBHEHUS U HEPABEHCTB"
OyHKIMS, CIIOCOOBI 3aJaHUS KIIMH.

15 i ’ Pyn bu6nuoreka IIOK
B3anmuo 00patHbIe GyHKITUN
I'paduk dynkumuu. O6macTs onpeneacHus
Y MHOKECTBO 3HAYCHU U kiuu. Hynu

16 Pyn Y bu6mmoreka [JOK
¢byukun. [IpomexxyTku
3HAKOTOCTOSIHCTBA

17 UérHble 1 HeUETHBIE PYHKUIUU bu6mmoreka [JOK
CreneHs C 1eNIbIM [TOKa3aTeIeM.

18 CrangaptHas ¢popMma 3anucu bubnnoreka [JOK
JEHCTBUTENLHOTO YKCIa
Hcnonb3oBanue noaxosiiei popmsl
3aMmyucy JeUCTBUTENbHBIX YHUCEN TSI

19 bu6mmoreka [JOK

peUICHUA IMPAKTHUYCCKUX 3a1a4 U
NpCACTAaBJICHUA JAHHBIX




Crenennasi GyHKIUS C HATYPaJIbHBIM U

20 LIeJBIM MOoKa3areiaeM. E€ cBoiicTBa 1 bubmuoreka [JOK
rpadux
[TonsiTHE apUPMETHISCKOTO KOPHSI

21 pud P Bu6miorexa [[OK
HATypaJIbHON CTETICHU
ApudMeTnueckuii KOpeHb HATYypaIbHOU

22 pucd P P bubmmoreka [{OK
CTCTICHH

23 CaoiicTBa apupMETUUECKOTO KOPHS bubnuorexa [JOK
CaoiicTBa apr(METUUECKOTO KOPHS

24 pue P BuGnnorexa [IOK
HATypaJIbHOW CTCTICHH
[IpumeHeHnne CBOMCTB apu(PMETHIECKOTO

25 p 5 pug bu6moreka [IOK
KOPHS HATYPAIBHOU CTCTICHH

26 JleiicTBus ¢ apudMeTHUECKUMU KOPHIMHU bubnuoreka [IOK
JeiicTBust ¢ apupMeTHUIECKUMHU KOPHSIMU

27 . bu6mmoreka [IOK
N—oii cTeneHu
[IpeoOpa3oBanue BbIpaskeHUI

28 peobp p > bu6nuoreka IIOK
coJiepKaluX apuPpMeTHUECKU KOPEHb
[IpeoOpazoBaHue BhIpaKEHUH,

29 cojiepKaniux apuMeTHIeCKIi KOPeHb bubnuoreka [JOK
N—oil cTeneHu
JleiicTBus ¢ apudMETHUECKUMU KOPHIMHU

30 N pud p bu6mmoreka [JOK
N—oii cTeneHu

31 WppanmonansHble ypaBHEHUS bubnnoreka [JOK

32 Peurienne nppanoHabHBIX YpaBHEHUN bubnnoreka [JOK
ANTOpUTM pelIeHus: UpPaIHOHATBHBIX

33 P vp PP bubmuoreka [JOK
ypaBHEHUI

34 HppanmoHaibHbIE HEPABEHCTB bubnuoreka [IOK




Pemenue nppannoHanbHbIX YpaBHEHUN U

35 bubnmoreka [JOK
HEPaBCHCTB

36 CBoiicTBa KOpHS N-0¥ CTENEHU bubnuorexa [JOK

37 CpoiicTBa U rpaduK KOPHSI N-Ol CTCTICHH bubnuorexa [JOK
KonTponbHas paborta 1o teme
"Apudmernueckuit KOpeHb N—OM

38 pH P bubmmoreka [JOK
crenienn. ppanmoHansHbIe ypaBHEHUS U
HepaBeHCTBaA"

39 CuHyC, KOCHHYC YHCIIOBOTO apryMeHTa bubmmorexa [JOK
TaHreHc U KOTaHT€HC YUCITOBOTO

40 bu6moreka [IOK
aprymMeHTa
ApKCUHYC, apKKOCUHYC YUCIIOBOTO

41 PKCHHYC, ap y Bu6miorexa IIOK
aprymMeHTa
ApKTaHTEHC ¥ apKKOTaHT'€HC YHCIIOBOTO

42 bu6mmoreka [IOK
aprymMeHTa

43 Tpuronomerpudeckasi OKpYKHOCTh bubmuorexa [JOK
Tpuronomerpuveckasi OKpy>KHOCTb,

44 OTpeieTICHUEe TPUTOHOMETPUUECKHIX bubmuoreka [JOK
(GyHKIUH YUCIIOBOTO apryMeHTa
OCHOBHBIEC COOTHOIIICHUS MEX Ty

45 TPUTOHOMETPUUECKUMHU (DYHKITUSIMU bubnunorexa [JOK
OJIHOTO U TOTO YK€ apryMeHTa
OCHOBHBIC TPUTOHOMETPUYECKUE

46 P P bubnuoreka [JOK
(bopmyibl. DOpMYITBI CIIOKEHHUSI
OCHOBHBIE TPUTOHOMETPUYECKUE

47 p p bu6mmoreka [JOK

¢dopmynbl. DopMysIbl IPUBEICHUS.




48

OCHOBHBIE TPUTOHOMETPUUYECKUE
dhopmyibl. DopMyITbl IBOWHOTO H
IIOJIOBUHHOTO YIJIOB.

bubmuoreka [JOK

49

OCHOBHbBIE TPUTOHOMETPUYECKHE
¢dopmyiel. CymMMa U pa3HOCTh CHHYCOB
(KOCHHYCOB)

bubmmorexa [{OK

50

dopmyibl TpeoOpazoBaHUs
MPOU3BCACHUA TPUTOHOMETPHUICCKUX

(GyHKIMN B cymmy

bubmmoreka [{OK

51

[Ipumenenue popmyin mpu
peoOpa3oBaHUM TPUTOHOMETPUUECKUX
BBIPAKEHUI

bu6moreka [IOK

52

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPAKECHUU

bu6moreka [IOK

53

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUUN

bu6mmoreka [IOK

54

Pemenune TpuroHoMeTpruuecKUX
ypaBHEHUH BUJa cos X =b

bu6mmoreka [JOK

55

Perienne TpUroHOMETpHUYECKUX
ypaBHEHUH BHJIa Sin = b

bu6mmoreka [JOK

56

Pemenne TpUroHOMETpUYECKUX
ypaBHeHU# Bugatg=buctg=b

bubmuoreka [JOK

57

Perienne TpUroHoMeTprUUECKUX
ypaBHEHUH

bubnuoreka [JOK

58

Pemenne TpuroHoMeTprU4eCKUX
ypaBHEHUH, CBOSAIINXCS K
anredpandeckum

bu6mmoreka [JOK




59

Peurenne TpuroHOMETpUYECKUX
YPaBHEHUI METOJOM pa3JIOKECHUS Ha
MHOUTEIN

bubmuoreka [JOK

60

KonTtponsHas padora o Teme "Popmyiisl
TPUTOHOMETPHUH. TPUTOHOMETpUYECKUE
ypaBHeHus"

bubmmorexa [{OK

61

IlocnemoBaTeaILHOCTH, CIIOCOOBI 3aJaHUS
mocieaoBaTeabHOCTEH. MOHOTOHHEIE
MOCJIEA0BATEILHOCTH

bubmmoreka [{OK

62

ApupmeTrueckas ¥ reoMeTpudIecKast
nporpeccud. Vcmonp30BaHue MPOTrpeccuu
JUTSL pEIIeHNs] PeabHbIX 3a1a4
MPHUKIIAJHOTO XapakTepa

bu6moreka [IOK

63

beckoneuHo yObIBarorast
reoMerpudeckas nporpeccus. Cymma
OCCKOHEYHO YOBIBAIOIICH
TrCOMETPUIECKON TIPOTPECCHH

bu6mmoreka [IOK

64

dopmyra CI0KHBIX TPOLIEHTOB

bu6mmoreka [JOK

65

[Ipumenenuie GopMyIIbI CIOKHBIX
MIPOLIEHTOB MPHU PEUICHUH 3a/1a4

bu6mmoreka [JOK

66

O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a
Kypc anreOpbl ¥ Hauaa MaTeMaTUu4ecKOro
anamm3a 10 kiacca

bubnuoreka [JOK

67

Hrorosas koHTposbHas paboTa

bubmuoreka [JOK

68

O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a
KypC anreOpbl U Ha4yajl MaTeMaTH4eCKOTO
ananm3a 10 xiracca

bu6mmoreka [JOK




OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME
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11 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bceero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
Cremnenb C pallMOHATBHBIM TMOKa3aTeeM 1 bubnuoreka [JOK
CBoiicTBa cTeneHU 1 bubnuorexa [JOK
BripakeHusi, cosiepKaIine parroHaIbHBIE
3 p ’ P P 1 bubmmnorexa [IOK
CTCTICHH
[IpeoGpa3oBanue BbIpaskeHUI
4 peoop p ’ 1 Bu6miorexa IIOK
COJIepKAIUX PAMOHAIBHBIE CTETICHN
[IpeoOpa3oBanue BbIpaskeHUIN
5 peobp P ’ 1 bubmmnoreka ITOK
COJIeprKalIuX palliOHATbHbBIE CTETIEHN
6 [Toka3aTenbHbIC ypaBHEHUS 1 bubmuorexa [JOK
7 Pemenne moka3aTeabHBIX YpaBHEHHUI 1 bubmuorexa [JOK
8 [Toka3arenbHbIC HEpaBEHCTBA 1 bubmuoreka [JOK
9 Pemenne nmoka3aTenbHbIX HEPABEHCTB 1 bubmuorexka [JOK
10 [TokazaTenbHbIC YypaBHEHUS U HEPAaBEHCTBA 1 bubnuoreka [JOK
[TokazarenbHas KLU, €€ CBOMCTBA U
11 Pyn ’ 1 bubnuoreka IIOK
rpaduk
KonTtponbnas pabora no teme "CremneHs ¢
AI[MOHAJILHBIM MMOKa3aTeJIeM.
12 P 1 1 bubmuoreka [JOK
[TokazarenpHas ¢pynkuus. [lokasarenpHbie
YPaBHEHUS U HEPABEHCTBA"
13 Jlorapudm uucna. [lonstue norapudma 1 bubnuoreka [IOK
14 JlecaTUUHBIE U HATypaJibHbIE JIOTapU(PMBbI bubnuoreka [IOK




15 CoiicTBa orapumMoB bubmuoreka [JOK
[IpeoOpa3oBaHue BRIPAKEHUI,

16 peobp P bu6mmorexa [{OK
COJIepKAIUX JIOTAPHPMBI
[IpuMeHeHne CBOKCTB Ipu

17 peoOpa30BaHUN U BBIYUCIICHUN bub6mmoreka [{OK
norapu(mMoB
Ilepexoa K HOBOMY OCHOBaHHIO

18 PeXOs Y bubmmoreka [{OK
nmorapudma

19 JlorapudmMuueckue ypaBHEHHUs bubnuorexa [JOK
AJTOPUTM pEIIeHUS JIOrapH(PMHIECKUX

20 P vp prd bu6moreka [IOK
YpaBHCHHIA
Jlorapudmuueckue ypaBHECHHS U

21 pH P Bubmorexa [IOK
HEpPaBEHCTBA
AJTOPUTM pEIICHUS JIOTapU(YMHICCKUX

22 P P puc bu6mmoreka [IOK
HEPaBEHCTB
Jlorapudmmuaeckas KIus, e€ CBOMCTBaA

23 pH Pymicu bubmuoreka [JOK
U rpaduk
Jlorapudmmueckas KIIMs, €€ CBOMCTBA

24 pu Pynicu bubmuoreka [JOK
u rpaduk. Pemenue 3amaq
TpuronomeTpudeckue KITUH, X

25 p . p ymia bu6mmoreka [JOK
CBOMCTBA M rpaduKu
TpuroHomeTpudeckue KIUU y = Sin X

26 p p . (ymxcrm y bu6mmoreka [JOK
U y = COS X, UX CBOMCTBA U IpauKH.
TpuroHomeTpudeckue KIUU Yy = tg X ¥

27 P P Qynicunn y = tg bubmuoreka [JOK

y = ctg X, X cBOiicTBa U rpaduku




Tpuronomerpuueckue GyHKIUH, UX

28 cBoiictBa u rpaduku. [ToctpoeHue 1 bubnmoreka [JOK
rpaduKoB.
29 Tpuronomerpruyeckue HepaBeHCTBA 1 bubnuorexa [JOK
30 [Tpumeps! TPUTOHOMETPUYECKUX 1 BuGmiorexa LIOK
HEPaBEHCTB
31 AJITOPUTM pEIIeHHS TPUTOHOMETPUIECKUAX 1 BuGmiorexa LIOK
HEPaBEHCTB
39 Perrenne TpUroHOMETpHUYECKUX 1 BuGmrorexa [OK
HEPaBEHCTB
KonTponbnas paborta o teme
"Jlorapugmuueckas QyHKITHS.
Jlorapudmuueckre ypaBHEHUS U
33 HepaBeHcTBa. TpuroHoMeTpuyeckre 1 bubmuorexa [JOK
GyHKIIMY 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"
34 HenpepsiBHbIe QyHKITIN 1 bubnmuorexka [JOK
35 Mertoa HHTEpBAJIOB bu6mmoreka [JOK
36 Metoa HHTEpBaJIOB /Il peLEHHS 1 BuGmorexa [OK
HEpPaBEHCTB
37 I’II/ICJ‘IOBL{G nocienoBarenbHOCTU. [penen 1 BuGmmorexa [OK
YHCII0BOH MOCIIE0BATENBLHOCTH.
38 [IpousBoanas GyHKIHH 1 bu6mmoreka [JOK
39 I'eoMeTpuuecknii CMBICIT IPOU3BOIHON 1 bubnuoreka [IOK
40 DU3NYECKUI CMBICI TPOU3BOIHOM 1 bubnuoreka [IOK
41 [Ipou3BoHbIE IeMEHTAPHBIX (QYHKIUH 1 bubnuoreka [IOK




42 Boruncnenue npou3BoaHbIX 1 bubmuoreka [IOK

43 [TpousBoHas CyMMBI PYHKINN 1 bubnmoreka [JOK

44 [IpousBoHas nmpousBeneHus GyHKIMMA 1 bubnuorexa [JOK

45 [Tpou3BoiHAs YaCTHOTO (PYHKIIUN 1 bubnuorexa [JOK
[IpuMeHeHnne npou3BOIHON K

46 HCCIe0BaHUIO0 (PYHKIIMI Ha 1 bubnuorexa [JOK
MOHOTOHHOCTb
[IpuMeHeHne npon3BOIHOMN K

47 HCCIe0BaHUIO (YHKIIMN Ha 1 bubnuorexa [JOK
MOHOTOHHOCTE. Pemmenune 3aauy.

48 [IpumeHeHne npopIsBomjoﬁ K 1 BuGmorexa LIOK
HCCIIEIOBAaHUIO (DYHKIIMM Ha SKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

49 nccaea0BaHuI0 (PYHKIIMM HA SKCTPEMYMBI. 1 bubmuorexa [JOK
pelieHue 3a1ad.
Haxoxnenne HanOoJIBIIErO U

50 HaWMEHBIIIETO 3HAYCHUS PYHKIIMHM HA 1 bubmuoreka [JOK
OTpe3Ke
Haxoxzaenue HaubombIIero u

51 HaWMEHBIIIETO 3HaYCHUs (PYHKIIMHA HA 1 bubnmuorexka [JOK
WHTEpBaJe

59 Haxoxaenue HaubompIiero u 1 BuGmmorexa [OK
HAaMMEHBIIIETo 3HaueHus (PYHKIMH Ha JTyde

53 Haxoxaenue HaubompIiero u 1 BuGmiorexa LIOK
HaWMEHBIIIETo 3HauUeHUs (QYHKIINH
[Ipumenenre npou3BOIHOM JUIs

54 OTBICKaHUS HAUOOJIBIITUX U HAMMEHBIIIHX 1 bubmuoreka [JOK

3HAYCHUN BEIMYUH




[IpuMeHeHre npoOn3BOIHON IS

95 OTBICKaHUsI HAUOOIBIINX U HAUMEHBIITHX bubnmoreka [JOK
3Ha4YeHMI Benn4uH. Pemenne 3anay.
[IpuMeHeHnne npou3BOIHON IS
HAXOKJICHHUS HAWITYUIIIEro PEHICHUs B
56 MPUKIAJAHBIX 3a7a4aX, IS ONPEACICHUS bubnuorexa [JOK
CKOPOCTH TIpoIiecca, 3aJaHHOTO (popMysIon
WM rpapuKoM
KonTponsHas pabora no teme
57 "IIpousBoanas. [Ipumenenune bubmuorexa [JOK
MPOU3BOJHOMN"
58 [TepBooOpasnas. bubnmorexa [JOK
59 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX bubmuorexa [JOK
60 Huterpan. ['eomeTpuyueckuii CMbICTT BuGmorexa LIOK
WHTerpaia
61 Huterpain. pusndeckuii CMbICT HHTETpaIa bubmuorexa [JOK
62 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA BuGnorexa LIOK
CMBICTT MHTETpajia
63 OrnpeneneHHbI HHTErpall bubnuoreka [JOK
64 dbopmyna Hetorona—JleiiOHuIa bubnmuorexka [JOK
65 Brruncnenue H?Terpana o popmyre BuGmmorexa [OK
Herorona—JleitOHunAa
66 Brruncnenue H?Terpana o popmyre BuGmmorexa [OK
Herorona—JleitOHunA
67 Cucrembl TMHENHBIX YpaBHEHUN bubnuoreka [IOK
68 Pemenue cucreMsl IMHENHBIX YpaBHEHUN bubnuoreka [IOK




69

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

bubmuoreka [JOK

70

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

bubmmorexa [{OK

71

CucreMsbl 1 COBOKYITHOCTH LCJBbIX,
palluOHAJIbHBIX, UPpPAllMOHATIbHBIX,
[I0Ka3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUU

bubmmoreka [{OK

72

CucreMbl 1 COBOKYITHOCTH LECJbIX,
palluOHAJIbHBIX, UppAllUOHATIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
ypaBHeHUH. Pemienue 3agay.

bu6moreka [IOK

73

CHCcTeMBI U COBOKYITHOCTH TIEIIBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
HEPaBEHCTB

bu6mmoreka [IOK

74

Cucremsl u COBOKYITHOCTH LECJBbIX,
PpalOHAJIbHBIX, UPPALIUOHAJIBbHBIX,
IIOKa3aTCJIbHBIX, J'IOFapI/I(bMI/I‘ICCKI/IX
HCPaBCHCTB. PCUICHUC 3a1a4.

bu6mmoreka [JOK

75

Ucnonb3oBanue rpadukoB GpyHKIUI 1715
pelIeHns ypaBHEHU N

bubnuoreka [JOK

76

Hcnonb3oBanue rpadukoB QyHKIUN A5
pELICHUS CUCTEM

bubnuoreka [JOK

77

IIpuMeHeHre ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO0 MATEMaTUYECKUX
3aJa4 M 3a/1a4 U3 pasIn4yHbIX oOsacTen
HAyKU U peaJbHOU KU3HU

bu6mmoreka [JOK




KonTtponsnas padora o Teme "MnTerpan

78 o bubmuotexa LIOK
1 ero npuMeHeHusi. CUCTeMbl ypaBHEHHMA
HarypanpHble 1 1ieple Yicia B 3aa4dax u3

79 P N bubmmorexa [{OK
peaTbHOM JKU3HH
HarypanpHble 1 1ieble Yicia B 3a1adax u3

80 P N bubmuoreka [JOK
peaTbHOM JKU3HU
HarypanpHble u nieiple yncia B 3aadax u3

81 P . bubmmoreka [{OK
peaTbHOM KU3HU

82 [Ipu3Haky JeTMMOCTH LEIBIX YUCEI bubnnorexa [JOK

83 [Ipu3HaKK OETMMOCTH LETBIX YUCEI bubmuorexa [JOK

84 [Ipu3HaKK OETMMOCTH LETBIX YUCEI bu6moreka [IOK
IToBTOpEHue, 0000ImIEHE

85 p ’ o bubnmnoreka IJOK
CUCTeMAaTH3aIlis 3HAaHUH. Y paBHCHUS
IToBTOpenue, 0600ImIEHE

86 p ’ o bu6nuoreka IIOK
CUCTeMAaTH3aIl¥s 3HAaHUH. Y PaBHCHHS
IToBTOpenue, 0000IIEHE

87 p ’ o bu6nuoreka IIOK
CHUCTeMaTH3all¥s 3HaHUH. Y paBHCHHS
IToBTOpenue, 0000IIEHNE

88 P ’ o bub6nuoreka [IOK
CHUCTeMAaTH3allis 3HAaHUH. Y paBHCHUS
IToBTOpenue, 0600IIEHNE

89 P ’ o bubmmorexa [JOK
CHUCTeMaTH3all¥s 3HaHUH. Y paBHEHHS
IToBTOpEeHue, 0000IIEHIE

90 p ’ o bubmmorexa [JOK
CHUCTeMaTH3all¥s 3HaHUA. Y paBHEHHS
IToBTOpEHne, 0600IIcHIE

91 P ’ L bubnuoreka IIOK
cucremaTH3anus 3HaHui. HepaBeHcTBa
IToBTOpEHnEe, 0600IIICHNIE

92 P ’ ’ bubmuoreka IIOK

CHCTEeMaTHU3alus 3HaHUH. HepaBeHCTBa




[ToBTOpenue, 060061ICHNE,

93 N 1 bubmuoreka [JOK
cucremaru3anus 3HaHuid. HepaBeHcTBa

94 [ToBTOpEHME, 0606HI€HIfe, 1 BuGmiorexa LIOK
cucteMmaru3anws 3HaHuid. HepaBeHcTBa
[ToBTOpEeHue, 06001ICHNE,

95 cucreMartu3aius 3HaHuii. CUCTEMBI 1 bubnuorexa [JOK
YpaBHEHUU
[ToBTOpeHnue, o6o0IICHNE,

96 cucteMaTtu3alus 3HaHuii. CUCTEMBI 1 bubnuorexa [JOK
yYpaBHEHUU

97 [ToBTOpEHwUE, O606H16HI:I€, 1 BuGmorexa LIOK
cUCTeMaTH3aIus 3HaHuH. OyHKIHH

98 [ToBTOpEHwUE, O606H16HI:I€, 1 BuGmorexa LIOK
cucTeMaru3anus 3HaHui. OyHKIUN

99 Hrorosas koHTpoJbHAs paboTa 1 bubmuorexa [JOK

100 Hrorosas koHTpoJbHAs paboTa bubmuorexa [JOK
O0o001enue, cucTeMaTh3als 3HaHUuH 3a

101 Kypc aJireOpbl ¥ HadaJl MaTeMaTHYEeCKOTO 1 bubnuoreka [JOK
ananuza 10-11 kmaccoB
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a

102 Kypc anre0pbl ¥ Hayal MaTeMaTH4eCKOro 1 bubnuoreka [IOK
ananuza 10-11 kimaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. MaremaTuka. Anrebpa n Hayasia MaTreMaTHdeckoro aHanu3sa. 10 kmacce: yaeOHUK: 6a30BbIi
ypoBenb/ A.I'. Mepaisik, [I.A. Homuposckuii, B.B. [Tononckuit u np.; mox pexa. B.E.
[Tononsckoro. - M.: [IpocBenienne

2. Matemaruka. AnreOpa ¥ Hayajla MaTeMaTU4yeckoro aHanu3a. 11 kiacc: yueOHUK: 6a30BbIN
yposens/ A.I'. Mepsnsik, JI.A. Homuposckuii, B.b. [Tononckuit u ap.; nox pexa. B.E.

[Tononsckoro. - M.: [IpocBenienne

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

1. Maremaruka: anredpa ¥ Havajga MaTeMaTHYECKOTO aHalM3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTuyeckoro anaimsa: 10-i kimacc: 6a30BbIN YPOBEHB: TuAaKTHYeCKue maTepuanbl/ Al
Mepsznsk, B.b. Tlomonckumii, E.M. Pabunosuu, M.C. Sxup. -Mocksa: [Ipocsemienue
2. Matematuka: anreOpa u Hadajga MaTeMaTUYECKOTO aHalIn3a, TeoMeTpusi. Anrebpa 1 Hadasa
MaTeMaTH4ecKoro aHanmu3a: 11-ii kmacc: 0a30BbIM ypOBEHB: AUIAKTHUecKWe Marepuansl/ A.l.
Mepsnsk, B.b. Ilomonckmii, E.M. PabunoBuu, M.C. Sxup. - Mocksa: I[Ipocsemnienue
3. Mep3nsak A.l'., Tlomouckuii B.b., SIxkup M.C. AnrebGpandeckuii tTpeHaxep. M.- OO0
"Unekca"
4. EpmioBa A.I1., 'ono6opoasko B.B. CamocTosiTenbHbIE M1 KOHTPOJIbHBIC pa0OTHI 1O alredpe

u HayajaM aHaiau3a mig 10-11 kmaccoB.- M.: Unekca.

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
bubmuorexa [JOK

Poccuiickas sanexkTpoHHas mKosia
Yun.py

SKmacce



