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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa ¥ Hayala MaTeMaTUYECKOTO aHAIM3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEeIbHOIO CTAaHIApTa CpeaHero odmiero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHMM, MPEABSBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMmbl 00€CIIEUMBAET OBIIAZCHUE
KIIFOYEBBIMH KOMIIETEHLIUSMHU, COCTABIISIOIIMMU OCHOBY JUIS CAMOPAa3BUTHUS U HENPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIBHOTO DPA3BUTHUS
JUYHOCTH 00Y4aIOIINXCSl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana mMareMaTH4YecKOro aHaln3a» SIBJISETCS OJHUM U3 Hauboiee
3HAYMMBIX B MPOTpPaMMe CTapIieil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTANbHYIO 0a3y Uid W3y4eHHs] BCEX ECTECTBEHHO-HAyYHBIX KYypCOB, a C JpYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKkTHOE MBIIUICHHE YYalluxcsi Ha YpPOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIaJeBal0OT YHUBEPCAIBLHBIM S3bIKOM COBPEMEHHOM HayKH,
KoTopasi GopMyIUPYyeT CBOM JOCTHIKEHHS B MaTeMaTu4deckoi popme.

Kypc anreOps! 1 Hayaa MaTeMaTHYECKOTO aHAIN3a 3aKJIabIBACT OCHOBY JUISl YCIICITHOTO
OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHU, OWOJIOTHH, TOHUMAaHHUS OCHOBHBIX TEHJICHIUI
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX
U KOMITBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIIONb30BaTh X B IMOBCEAHEBHON XKU3HU. B TOXKE
BpeMsl OBJIaJICHUE a0CTPAKTHBIMH W JIOTUYECKHA CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKLIHUSMHU
pa3BUBAaeT yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPXKICHUS,
UCTIOJIB30BaTh 00O0OIIEHNE M KOHKPETHU3alWIo, a0CTparupoBaHHE W aHAIOTHIO, (OPMHPYET
KpeaTHUBHOE U KPUTUYECKOE MbINUICHHE. B Xoe n3ydenus aiareOpbl U Ha4al MaTeMaTUYecKOro
aHaM3a B CTapIIeH IIKOJIE YYalluecs MOJYYaroT HOBBIH ONBIT PEHICHUS NMPHUKIATHBIX 33jad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTH4YeCKHMX MOJeJed  pealbHbIX CHUTyalluil u
UHTEPIpPETAlNK  TIOJYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MNpPUPOJE, HAyKe M B HCKYCCTBE, C BBIJAIOIIMMHUCS MaTeMaTH4YEeCKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3HauMTENbHBIM BOCIUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIN pearn3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
Tak M 4Yepe3 cHenuduky ydyeOHOH JesATeNbHOCTH, TpeOyroleld CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TIPOJOJDKUTEIBHOW KOHIEHTPAlMd BHUMAaHHUS H  OTBETCTBEHHOCTH 32
MOJy4YEeHHBINH pe3ysbTar.

B ocHOBe MeTomuku oOydeHHUs anreOpe M HavyajaM MaTeMaTHYeCKOTO aHaIHu3a JICKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

CtpykTypa Kypca «Aurebpa W Hayajlla MaTEMaTUYECKOrO0 aHaln3a» BKIIOYAeT
CJIEAYIOIINE COJEPIKATEIbHO-METOJUUECKUe JIUHUU: «YHucna W BBIYMCICHUA», «DYHKUUU U
rpadukmny, «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremaTiudeckoro aHanusa», «KMHoOkecTBa 1
Joruka». Bce OCHOBHBIE coaepkKaTeabHO-METOAWYECKHE JMHUU H3Yy4yaloTCsl Ha MPOTSHKEHUH
IBYX JIeT OOydeHHWs B cTapuield MIKOJe, €CTeCTBEHHO JOMONHSS APYr JIPyra W TOCTETICHHO
HACHIIAsCh HOBBIMU TEMaMH U pa3zienaMu. JJaHHbIN Kypce SABISETCS HHTETPATUBHBIM, TTOCKOJIBKY
oObenuHsIET B ceOe CcoiepKaHWE HECKOJbKUX MaTeMAaTHYeCKHX JHCIUIUIMH: anre0pa,
TPUTOHOMETPHUS, MAaTEMAaTHUECKUI aHaIN3, TeOpHs MHOKECTB U Ap. [To Mepe Toro kak ydaruecs
OBII/ICBAlOT BCE OoJiee MIMPOKUM MaTEMaTHYECKHM allapaTroM, y HHUX MOCJIeI0BAaTEIbHO
dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJeNb pealbHOH
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CUTYalluM, NMPUMEHATh 3HAHU, MOJyYeHHBbIE B Kypce «AureOpa M Hayala MaTeMaTHYeCKOTO
aHaJIKM3ay, A PELIEHUS CaMOCTOSTENbHO C(OPMYIMPOBAHHOW MaTeMaTHYEeCKOW 3agaud, a
3aTeM UHTEPIPETUPOBATH MOJTYUEHHbBIN pe3yNbTar.

ConepxarenpHo-MeTOMUYECKass  JMHUS  «Hucna W BBIUMCICHHS  3aBEpILAET
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOI1 mikonie. B crapuieil mkone ocoboe BHUMaHUE ynensieTcss (OPMUPOBAHUIO MPOYHBIX
BBIYUCITUTENFHBIX HABBIKOB, BKJIIOYAIOUIMX B ce0s MCIOJB30BAHUE DPA3IUYHBIX (hopM 3ammcu
JIEMCTBUTEIIBHOIO YHWCJa, YMEHHE pALMOHAIBHO BBINOJHATh JACHCTBUS C HHUMH, JeNaTh
NPUKHUIKY, OIICHWBaTh pe3ynbTar. OOydaromuecss TMONy4aloT HaBBIKM MPHOIMKEHHBIX
BBIUMCJICHHUM, BBINIOJHEHUS JNEWCTBUH C YWCIaMM, 3alMCaHHBIMH B CTaHIApTHOH ¢opme,
MCII0JIb30BAaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAKEHUM.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» PEATU3yeTCs] HAa MPOTSHXKEHUU BCErO OOy4yeHUs B
CTapuiel IIKoJIe, IIOCKOJIbKY B KaXIOM pas3zesie IporpaMMmbl IPEAYCMOTPEHO pELIECHUE
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuyecs OBJIaJeBaIOT PA3IUYHBIMUA METOJIAMU PELICHHUS LIETBIX,
paLMOHATIBHBIX, UPPALIHOHAIBHBIX, TIOKA3aTEIbHBIX, JOTapU(PMHUUECKIX U TPUTOHOMETPHUECKUX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loayueHHbIe yMEHUS UCIONb3YIOTCA MIPU MCCIIEJOBAaHUU
(GyHKIMI C TOMOIIbIO MPOU3BOJHON, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU (GyHKiuu. JlaHHas conepkarenbHasi JUHHS BKIIOYAET B
cebs1 Take (GOpPMHpPOBAHHME YMEHHUH BBIIOJIHATH PACUYETHI MO (GOpMyNaM, IMpeoOpa3zoBaHUs
LEJIbIX, PAlMOHAIbHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKEHMM, a Takke
BBIPOKEHUH, COAEpKAIIMX CTEreHH M Jyorapudmel. braromaps usydeHuro anreOpandeckoro
MaTepuaia MPOUCXOIUT JalbHEeNIee pa3BUTHE ATOPUTMHUUECKOT0 U a0CTPAKTHOTO MBILIUICHUS
ydamuxcsi, (OPMHUPYIOTCS HABBIKH JCAYKTUBHBIX PACCYXJCHUH, pabOTBl C CHMBOJIbHBIMU
dbopMamu, TpeaCcCTaBlICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JJIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak s13bIKa HAYKH.

ConepxartenbHo-MeToandecKas JMHUS «DYyHKIMHA U TPaQUKI» TECHO MEPEIIeTaeTCs C
JpYrUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBbICIE 3a1aéT IO0CIEJ0BaTEIbHOCTD
u3ydeHuss Mmarepuana. VI3ydeHwe CTEnmeHHOM, TMOKa3aTelIbHOM, JiorapuPMuUYecKkoil u
TPUTOHOMETPUYECKUX (PYHKIUN, MX CBOWCTB M TpadUKOB, UCHONb30BaHUE (DYHKUIMUNA AIs
pelieHns 3a7ad U3 APYrux Y4eOHbIX MPEeIMETOB M pealbHOM KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHAJIN30M, TaK M C pellleHueM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Gonbiioe
BHUMaHue yjensercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMM BEIMYMHAMH, HCCIEAOBAaTh TMOJIY4YeHHbIE (YHKIWU, CTPOUTh UX TpauKu.
Martepuan 3TOW coiep)aTelbHON JMHMM HalleJeH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
NO3BOJISIIOIIMX ~ BBIpaXKaTh 3aBUCHUMOCTH MEXJy BeJIMYMHAMM B  paszauuHod  dopme:
aHAJTUTUYECKOM, Trpaduyecko U clioBecCHOM. Ero wusydeHwe CrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHHUsS, CIIOCOOHOCTH K  OOOOIIEHHMI0O W KOHKpPETH3alHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nHuA «Hauana MaTemMaTM4eCcKOro aHaln3a» MO3BOJISET CYLIECTBEHHO
pacIIMpUTh KPYTr KaK MaTeMAaTUYECKUX, TaK U MPUKIIAJHBIX 3aJ1a4, JOCTYITHBIX 00y4YaroUIuMcsl, y
KOTOPBIX MOSIBIISIETCS BO3MOXXHOCTh MCCIIEIOBATh M CTPOUTH IpaduKu (PYHKIMNA, OPEAEITh UX
HauOOJbIIME U HAaUMEHbIIINE 3HAUEHUS, BRIYUCIATH IJIOMAAN GUTyp U 0OBEMBI TEJ, HAXOAUTh
CKOPOCTM M YCKOpPEHHs IpoleccoB. JlaHHas coaepxaTeilbHas JIMHUSA OTKPBHIBAET HOBBIE
BO3MOXXHOCTH IOCTPOCHHUSI MaTeMaTUYECKUX MOJIele peaJbHBIX CHUTyalluid, HaXO0XKICHUS
HAaWIy4lllero peHIeHHs] B NPUKIAIHBIX, B TOM YHCJIE COLMAJIBHO-DKOHOMHMYECKHX, 3ajadax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHallh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHUKE W HcKyccTBe. OOyuaromuecs Y3HaIOT O



BBIIAIOINXCSl pE3yJbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHUA MaTEeMAaTUKU KaK HayKHd, M HX
aBTOpax.

CopepxarenpbHo-MeTOoANYECKAs TUHUSA «MHOKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIILIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeOpeTUKO-MHOKECTBEHHbIE IIPECTABICHHS IPOHU3BIBAIOT BEChH
KypC IIKOJIBHOW MaTEeMAaTHKU W MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00hEIUHSIIOMIUI
BCE paslenbl MAaTeMATHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. 1loaTomy BaXHO 1aTh BO3MOXKHOCTb IIKOJBHUKY IOHHMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTEMATHKHM MW HCIOJB30BAaTh €ro A
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa 1 Hayajla MaTEMaTUYECKOI'O aHAIN3a» MPUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOPBIE NMPH3BAaHBl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJiesiell pealIbHbIX CUTYyallui, UCCIIEOBaHUS 3TUX MOJIENEN C MOMOUIbIO anmnapaTa ajareopsl u
MaTEMaTUYECKOI0 aHajlu3a M MHTEPIpPETaluu IOJyYEHHBIX pe3yibTaToB. Takue 3agaHus
BIJICTEHBl B Ka&XIbli M3 DPA3AEIOB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO
MCIIOJIb3YETCS JJIsl pEeLIeHMs IPUKIAIHbIX 3a1a4. [Ipu pemenun peaabHbIX MPaKTHYECKUX 3a/1a4
yyaliydecss — pa3BUBAalOT  HAONIONATENIbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000IIaTh W KOHKPETU3MPOBATH MPOOIEMY.
JlestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIATHBIX 337a4 OpPraHU3yeTcsl B
IIpoLIEeCCe U3YyUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOGHOM mutaHe Ha M3ydeHHE Kypca ainreOpbl M Hadall MAaTeMaTHYeCKOTO aHajau3a Ha
0a30BOM ypoBHE OTBOJUTCS 2 yaca B Henenro B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero
3a ;1Ba roga ooydenwus — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYUCICHUSA

Panmonanbhele yncia. OObIKHOBEHHBIE U JIECSTUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ pAlHMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIEH 3HAHUW U PEaIbHOU KU3HMU.

JlelicTBUTENnbHBIE ynciaa. PanyoHanbHble M MppalMoOHaIbHbIE yucia. Apudmerndeckue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEéHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA Pe3YyJIbTaTa BEIYACICHUM.

Crenenb ¢ nensiM mokazatenem. CrangapTHas Gopma 3amucu 1eHCTBUTEIBHOTO YUCIA.
Hcnonb3oBanue mnoaxofsmedl QopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN JJI  pELIeHUs
IIPAaKTUYECKUX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypanbHOH creneHu. /[leiictBua ¢ apudmernueckumu
KOPHSIMH HAaTypaJIbHON CTEIICHH.

CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHbIE Pe0Opa30BaHUsL.

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BbIpaxKeHUH. OCHOBHbIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHCcTBO, pemieHue HepaBeHCTBa. Meron
WHTEPBAJOB.

Perienue nesbix U 1poOHO-palIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPAaBHEHUIA.

[IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PEUICHUIO MATEMATHMYECKUX 3a7ad U 3a7a4d W3
pa3INYHBIX 00JIacTe HAyKU U peabHON KU3HH.

DyHKUUH U rpaguKu

@OyHkius, crnocodbl 3anaHus  ¢yHkuud. [paduk  QyHkiuu. B3aumHo oOpaTHble
(GYHKIIH.

OO6nactp onpeseneHuss 1 MHOXKecTBO 3HaueHull ¢pynkuuu. Hynn ¢ynxmun. [TpomexyTtku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (QYHKIUU.

CreneHHass (yHKUUS C HaTypaJbHBIM U IIeNbIM ToOKa3ateneM. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaguK KOpHs N-0M CTENEHHU.

Tpuronomerpuueckass OKpYKHOCTb, ONpeAETIeHHEe TPUTOHOMETPUUECKUX (DYHKIHIL
YHUCJIOBOTO APIyMEHTA.

Hayana maTeMaTH4eCKOro aHajmus3a

IlocnenoBarenbHOCTH, C€HOCOOBI  3aJaHUs  MOCJIENOBaTENbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckas U reoMerpuueckas mporpeccuu. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOIIEH T€OMETPHUYECKONW MPOrpeccuu.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonp30BaHME MPOrpeccHu Ui PEIICHMS PEealbHBIX 3aJad
IIPUKIIAHOTO XapaKTepa.

MHoxkecTBa M JTOTHKA

MHosecTBO, onepanun Haja MHOXecTBaMHu. Jlnarpammsl Diinepa—BenHna. [Ilpumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisl OIMUCAaHUs pPEeaJbHBIX IPOLIECCOB M SIBICHHM, IPH
pELIeHUHN 3aJ1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.



Omnpenenenue, Teopema, CIEICTBHE, 10Ka3aTEIbCTBO.
11 KJIACC

Yucna v BbIYMCTICHUS

Hatypanbnsle u nensie uncina. [Ipu3Haku 1eNMMOCTH LIEIBIX YUCEN.

Crenens ¢ pallMOHAIBHBIM MOKa3aresaeM. CBOWCTBA CTEICHHU.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHbIE JIOTapU(PMBI.

YpaBHeHusI 1 HEPaBEeHCTBA

IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIIUX JIOTapU(PMBI.

[TpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIINX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIIEeM.

IIpyuMephl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUM. PemieHue npukiIagHbIX 3ajad C IOMOILBIO CHCTEMBI
JMHENHBIX YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHHIO MAaTeMaTHMYECKHUX 3a1ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DYyHKUMH U IPaPUKU

Oynkmus.  [lepuommueckne  ynxmun. IIpoMexyTKM MOHOTOHHOCTH  (DYHKITUH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuu. HauOosnbiiee M HauMeHblllee 3HauyeHHE (PYHKIMHU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPaUKH.

[TokazarenbHast u norapudmMudeckas GyHKIMH, UX CBOWCTBA U TPaPHKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHus] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnons3zoBanne rpagukoB (QYHKIUN A7 MCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTteMaTH4ecKoro aHajmsa

HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB /s pEIlIEHUs] HEPABEHCTB.

[IpousBonnas ¢pyHkiuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI IPOU3BOIHOM.

ITponsBosHbIe 3eMeHTapHBIX QYHKIUH. DOpMyIIbl HAX0XKIECHHUS POU3BOAHON CYyMMBI,
MIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[IpumeHeHne TNPOM3BOAHONM K HCCIENOBAHHIO (PYHKUMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxieHrne HanbobIlero 1 HaMMEHbIIEro 3Ha4eHUsl (PYHKIIMY Ha OTPE3Ke.

[IpumeHeHre TPOU3BOAHOM JUIS HAXOXACHHUS HAWIYyYLIErO PEIICHUs B INPHUKIAJHBIX
3a/1a4ax, JJIs oNpeeNieHUs] CKOPOCTH IMPOLIecca, 3aaHHOT0 (GOpMYIIOi Uil TpaduKoM.

IlepBooOpaznas. Tabnura nepBooOpa3HbIX.

WuTerpan, ero reomerpuyeckuil u Qusnueckuil cMmbIci. BplumciieHne MHTErpanga o
¢dopmyne HeroTona—IJlelioauna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHoro mpeamera «MareMaTHKay JOJDKHO 0OeCleunBaTh JOCTH)KEHUE Ha
YpOBHE cpelnHero ooimiero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTATHl OCBOSHUS MPOrpaMMbl y4eOHOTO mpeamera «MaTemaTukay
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTBIO TPAKIAHCKOW TIMO3HMIIMM OOYy4alomerocsi Kak aKTHBHOTO H
OTBETCTBEHHOT'O WICHA POCCHIMCKOrO OOIIEeCTBa, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHHH, NPOLEAYp TpPakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TarpuoTryeckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKON IPaXKIaHCKOM UICHTUYHOCTH, YBXKEHHUS K MPOIIIIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKCHHSIM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
JOCTHKCHHUH B APYTUX HAYKaxX, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEM POCCHICKOTO Hapoaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIEroO.

DCTETHYECKOE BOCIIUTAHHUE:

JCTETUYECKUM  OTHOILIEHHEM K MHpPY, BKJIIOYas JCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyXIeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHNE:

cOPMHUPOBAHHOCTHIO YMEHHS MPHUMEHITh MaTeMaTU4YeCKHWe 3HaHHWs B HMHTEpecax
37I0pPOBOTO U 0€30macHOro 00pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (u3nueckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIHOPTHBHO-030POBUTEIHHON
JIeSITeIbHOCTBHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOMS; HHTEPECOM K Pa3TUMYHBIM
chepam npodeccroHaTbHON NIeITeIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI, TOTOBHOCTBHIO W CIIOCOOHOCTHIO K MaTEeMaTHYECKOMY OOpa3OBaHHUIO WU
caM000pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUH PAKTUISCKUX 3a7]a4 MAaTEeMaTHIEeCKOW HAPaBJICHHOCTH.

DKOJIOrMYeCKOE BOCIINTAHHE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYPhl, TOHUMAaHWEM BIUSHHUS COIHUAIBHO-
HSKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONW U COIMAIBHOW CpeAbl, OCO3HAaHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW JUIS pelieHHs 3a7ad B 00JIaCTH OKPYXKAIoIIe cpefbl, MIIaHUPOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCTEACTBUMN TSI OKPY>KAFOIIEH CPeJIbl.

[leHHOCTH HAy4YHOTO MMO3HAHUS:

c(hOPMHUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTUKH, TOHUMaHUEM MaTeMaTHYeCKOW HayKH Kak chepsl
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YeJIOBEUECKOM ACATCIIbHOCTH, OTAIlOB eé Pa3BUTHA U 3HAYMMOCTU [JId pa3BUTHUA LUBUIIN3AlWU,
OBJIAAICHUEM A3BIKOM MAaTEMAaTHKU U MaTeMaTHIeCKOM KyanypOfI KakK Cp€ACTBOM IIO3HAHHA
MHpa; TOTOBHOCTBIO OCYHICCTBJIATH MPOCKTHYHO MW HCCICHOBATCIIBCKYIO ACATCIIBHOCTDH
HHAWUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeranpeaqMeTHble  pe3yibTaThl ~ OCBOGHHUS — IPOTPaMMbI  Y4eOHOrO  TpeaMera
«MareMaTuka»  XapaKTepU3YIOTCS  OBJIAJICHUEM  YHHUBEPCAIbHBIMU  HO3HABAMENbHLIMU
OelicmeusiMu,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OClCBUIMY,  YHUBEPCATIbHbIMU
PeYNIAMUBHBIMU OeUCBUAMU.

1) Vuueepcanrvnvie nosnasamenwvhvle Oeticmsusi, obecneuusaiom  GopmuposaHue
0a308bIX KOZHUMUBHBIX NPOYECCO8 0OYUAIOWUXCS (0CBOEHUE MEMOO08 NOZHAHUSL OKPYHCAIOUe20
MUpa; NpUMeHeHue JN0SUHEeCKUX, UCCIe008aAMeNbCKUX onepayuil, yMeHuti pabomams ¢

unghopmayuet).
Ba3oBble Toruveckue eiCTBHS:
o BBISIBIIATD M XapaKTePH30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYCCKUX

00BEKTOB, MOHATHI, OTHOLIEHUI MEXAYy MOHATHAMH; (HOPMYIHpPOBATH OMPEEIICHUs MOHATUH;
YCTAaHABJIMBATh CYHICCTBEHHBIH NPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHA W
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOI0 aHAJIU3A;

o BOCIIPUHUMATH, (dhopMynupoBath u peoOpa3oBLIBATh CYXKICHUSI:
YTBEPIUTEIIbHBIC H OTPUIIATEIIbHBIC, CIUHUYHBIC, YACTHBIC M O0IINE; YCIOBHBIC;
o BBISIBJISITH MaTEMaTHMYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHUBOpPEUHS B

(dakTax, AaHHBIX, HAOMIOJACHUAX M YTBEPXKICHHSX; Ipe/ularatb KPUTEPUM JUIS BbIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

L4 AcIaTb BbIBOJbI C HUCIIOJIb30OBAHHUEM 3daKOHOB JIOTMKH, JACAYKTHBHBIX U
HHAYKTUBHBIX YMOSaKHIOquHﬁ, YM038.KJ'IIO‘{€HI/II7I I10 aHaJIOTHH,
L4 MMPpOBOAUTE CaMOCTOATCIIBHO O0Ka3aTCJIbCTBA MATCMATHUYCCKUX YTBep)KI[GHI/II\/JI

(mpsiMple YW OT TMPOTUBHOIO), BBICTpaMBaTh ApPryMEHTAIMIO, MPUBOAUTH MPUMEPHI H
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOIbI;

. BbIOMpaTh cr1oco0 perieHus: yueOHoM 3a1auM (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBele uccnenoBaTenbCKUe IEHCTBHUSA:

o MCIIOJIb30BaTh BONPOCHI KaK HCCIENOBATEILCKUMII HMHCTPYMEHT IIO3HAHUS;
(bopMynHupoBaTh BONPOCH], (PUKCUPYIOIIKME IPOTUBOPEUHE, TPOOIeMy, YCTaHaBIMBATh HCKOMOE
U JIaHHO€, (POPMHUPOBATh TMIIOTE3Y, ApIYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

o IIPOBOAMTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIENOBAHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4eCKOro OOBEKTa, SBICHMS, IMPOLECCA, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

. CaMoCTOSITeNIbHO (OPMYyIUPOBAaTh OO0OOIIEHHS M BBIBOABI IO pe3yjbTaTaMm
NPOBEAEHHOTO  HAONIONEHUS, UCCIEOBAHMS, OIEHUBATh JIOCTOBEPHOCTh  IOJYyYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000IIEHHMIA;

o MIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BbBIABUIATH
MPEJIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

. BBISIBJIATH JEPUIUTH HMHPOpPMAIMK, JAHHBIX, HEOOXOAMMBIX MJii OTBETa Ha
BOIIPOC U JUISl pELIEHUS 3a/1a4U;
. BBIOMpPATh MH(POPMALMIO U3 HCTOYHHUKOB DPA3JIMYHBIX THIIOB, aHAJIM3HPOBATH,

CHUCTEMaTH3UpOBaThb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpeJICTaBICHHUS,



J CTPYKTYpPUPOBaTh HWHGPOPMALIMIO, MPEACTABIATh €€ B Ppa3IUYHBIX (opMax,
WITIOCTPUPOBATh MpaUuecKy;

J OLICHUBATh HAAE&KHOCTh MHPOPMALUHU MO CAMOCTOSTENHLHO CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHnuseepcanvhvie KoMMyHUKamueHble Oelicmeusl, 06ecneuusarm chopmuposanHocns
COYUANLHBIX HABLIKOG 00YUAIOUUXCA.

OO01enue:

J BOCIIPHHUMATh U (OPMYJIHMPOBATH CYKICHHS B COOTBETCTBHM C YCIOBHSMU H
HenssMu  OOMICHHUs; SCHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, JaBaTh IOSACHEHHUS IO XOJy peIIeHUs 3aJaud, KOMMEHTHPOBATh
IIOJIYYECHHBIA pe3yibTarT;

J B XOJle OOCYXKIEHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOH TEMBI,
npoOJeMbl, penraeMoi 3aJayd, BBICKA3bIBaTh UJEH, HALEJCHHbIE Ha IIOMCK pELICHHUs;
COIIOCTABJIATh CBOM CYXJIEHUS C CYXICHUSMH JPYTrUX YYacTHUKOB JHAJIOra, OOHApyKHUBaTh
pasinyMe W CXOJCTBO MO3MLMH; B KOPPEKTHOH (opme ¢opMynupoBaTh pa3HOIIacus, CBOU
BO3PaKEHUS;

o NpPEJCTABIIATh PEe3yJbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTa, MCCIEeJ0BaHuU,
IPOEKTa; CAMOCTOSITEIbHO BBIOMPATh (popMaT BBICTYIJIEHHS C Y4ETOM 3a/ad NPE3eHTALUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUUecTBO:

. NOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYyalbHOU
paboThl TpH peHIeHWH Y4YeOHBIX 3a/a4y; NPUHUMATh IIeJb COBMECTHOW JIeSTEIbHOCTH,
IUTAHUPOBATh OPraHU3aLMI0 COBMECTHOM pabOThl, pacnpeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CYX/1aTh MPOLIECC U PE3YNIbTAT paboThI; 0000IIATh MHEHHUS HECKOJIBKUX JIFOACH;

. y4acTBOBaTh B TIpyHnmnoBbIX (opmax paboTel (oOcyxaeHHs, OOMEH MHEHHIA,
«MO3rOBBbI€ IITYPMbI» W HHBIE); BBINOJHATH CBOIO YacTb pabOThl U KOOPAMHUPOBATH CBOU
JIEHCTBUS C IPYTUMH 4JIEHAaMU KOMaH/1bl; OLIEHUBATh KAU€CTBO CBOET0 BKJIaJa B OOLIUI MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM yYAaCTHUKAMHU B3aUMOICHCTBUS.

3) Vuusepcanvnvie pecynamuensvie Oeticmeus, obecneuusarom — opmuposanue
CMBICIIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranuzanus:

COCTABJIATh IUIAH, aJiTOPUTM pELICHUs 3aJayd, BHIOMpATh CHOCOO pelIeHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOM nHpopManuu.

CaMOKOHTpOJIb:

o BJIaJICTh HaBBIKAMM I103HABATEIbHON pedIeKCHM Kak OCO3HAHUS COBEPIIAEMBIX
JEHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTaTOB; BIAJAETh CIOCOOAMU CAMOIPOBEPKU,
CaMOKOHTPOJIS TIPOLIeCcca U pe3ybTaTa PelIeHNs: MaTeMaTHUECKON 3ajauu;

. NPEBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPH pEIICHUH 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

J OLICHUBAaTh COOTBETCTBUE pe3yibTaTa LENH U YCIOBUSIM, OOBACHATH MPUUYUHBI
JOCTHKEHUS] WJIM HEIOCTH)KEHMsI Ppe3yJIbTaTOB JEATEIbHOCTH, HaXOAWTh OIIHUOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI
OcBoenne yueOHOro Kypca «AnreOpa v Hadajsa MaTeMaTHYECKOTO aHalIM3a» Ha YpOBHE

cpemHero oOmiero oOpa3oBaHUs JOHKHO 00ECIeYNBATh TOCTHKEHUE CISAYIOMNX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTAaTOB:
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Yucna v BbIYMCTICHUS

OnepupoBaTh NMOHATUSAMM: pallMOHAIBHOE M JIEHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, IPOLIEHTHI.

BeimonuATe apudmernyeckue onepanud C palMOHAIbHBIMH M J€HCTBUTEIIBHBIMU
qHCIIaMHU.

BbinonHATe npuOIMKEHHBIE BBIYUCIEHHS, WCHOJb3yd IIpaBUa OKPYIJVIEHUS, JeNaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh NOHATUSAMM: CTENEHb C LIENbIM ITOKa3aTeleM; CTaHIapTHas GpopMa 3amucu
JeHCTBUTENIFHOTO YKCIa, KOPEHb HATYPaJbHON CTEMEHH; HCIOJIb30BaTh MOAXOMALIYI0 (hopMy
3alACU ACUCTBUTEIBHBIX YUCEI I PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

OnepupoBaTh NOHATHUAMHU: CHHYC, KOCHMHYC M TaHIE€HC IIPOM3BOJIBHOIO YIJIa;
UCIIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa Uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHHs U HepaBeHCTBA

OnepupoBaTh NOHATUAMU: TOKIECTBO, YPABHEHHUE, HEPABEHCTBO; LIET0E, PALlUOHAIIBHOE,
UpPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIPAKEHUM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeoOpa3oBaHusl LENbIX, pallMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKECHUNH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U HPPALMOHAIIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JUIS PEILICHUS MAaTEMaTU4YECKUX 3a7ad U 3a7a4d U3
pa3IUYHbBIX 00J1aCTEN HayKu U peabHON )KU3HU.

MogenupoBaTh peajibHble CHUTyallUd Ha S3bIKe ainreOphl, COCTaBIATH BbIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA 10 YCJIOBUIO 3aJlayM, HCCIEN0BaThb IIOCTPOEHHBIE MOJEIH C
UCIIO0JIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaguKu

OmnepupoBaTh NOHATUAMU: (QYHKIHA, COCOOBI 3a1aHus QYHKLINHU, O0JIACTh ONPEaeIICHUS
Y MHOYKECTBO 3HauU€HUHN QyHKIMH, TpaduK QYHKIINH, B3AUMHO 00paTHbIe QYHKIUU.

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUYETHOCTh (DYHKIMHM, HYIHd (QYHKIHUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBatk rpaguky GyHKIMHA U1 peleHns ypaBHEHUH.

Crpouth M 4uTaTh rpauKu JTUHEHHON (DYHKIUHU, KBaJpaTUUHON (YHKIUH, CTETIEHHOMN
(YHKLNU C LENbIM [TOKa3aTeNeM.

Hcnonw3oBarh rpaguku GyHKIMA 1T UCCIETOBAHUS MPOILIECCOB U 3aBUCUMOCTEH TIPHU
peLIeHUH 3aJad U3 JPYTruX y4yeOHbIX MPEIMETOB M pealbHOW KM3HM; BbIpaXaTh (opMylaMH
3aBUCUMOCTHU MEX]ly BETMYMHAMH.

Havana maTreMaTH4eCKOro aHajmusa

OnepupoBaTh MOHATHSAMH: IOCIEIO0BATENbHOCTb, apu(pMeTUUecKass U TreoMeTpudecKas
IIPOrPECCHUH.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaloIlas Te€OMETpHuYecKasl Iporpeccus,
cyMMa 0ECKOHEYHO YOBIBAIOIIECH F€OMETPHUECKON MPOrpecCuu.

3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MOCIEN0BATENBHOCTEW M NMIPOrPECCUil Ul PELIEHUS PeabHBIX
3a]a4 MPUKJIAHOTO XapaKTepa.

MHoxecTBa M JTIOTHKA

OnepupoBarh MOHATHSIMH: MHOXECTBO, ONE€pallH HaJ] MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  anmaparT Uil ONMCAHMS  pealbHbIX
MIPOLIECCOB U SIBJICHUH, IPH PELICHUU 3a]1a4 U3 JIPYTHX y4eOHBIX MPEAMETOB.

OnepupoBarh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIBCTBO.

11 KJIACC
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Yucia ¥ BBIYHCICHUSA

OnepupoBaTh MOHATHSMHM: HATypalbHOE, LIEJO€ YHMCIO; HCIIOJIb30BAaTh IIPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEII, PA3JI0KEHUE YUCIIa HA IIPOCTBIE MHOXKUTEIN JJIs PEIEHUS 3a1ad.

OnepupoBarh MOHATHEM: CTEIIEHD C PALMOHAJILHBIM [10KA3aTEIEM.

OmnepupoBaTh NOHATUAMMU: JJOrapu(pM YUCIIA, JECITUYHbIE U HATYpaJIbHbIE JOrapu(MBbl.

YpaBHeHusI 1 HEPaBEeHCTBA

[IpuMeHsATH CBOMCTBA CTENEHM [UId IPeoOpa3oBaHUs BBIPAXKEHUH; ONEPUPOBATH
HNOHATUSIMM:  IIOKA3aTEJIbHOE YPAaBHEHME W  HEPABEHCTBO; pEIIaThb OCHOBHBIE  THIIbI
IIOKAa3aTeNbHBIX YPABHEHUN U HEPABEHCTB.

BeimonuaTe mpeoOpa3oBaHusl BBIPAKEHHH, COIEpXKAIIMX Jorapu(MBbl; OIEPHUPOBATH
HOHATUAMM: JIOrapu(MUUYECKOE YpaBHEHHUE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts perieHus NpocTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMU: CUCTEMA JIMHENHBIX YPAaBHEHUN U €€ PELEHUE; NCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPABHEHUH IS PEIIEHUS NPAKTUYECKUX 3a/1ay.

Haxonuts pemenust IpoCTEUIINX CUCTEM U COBOKYITHOCTEHW pallMOHAIbHBIX YPAaBHEHUN U
HEPABEHCTB.

MonenupoBaTh peajbHbIE CUTYyallUM Ha SI3bIKE aIreOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEJOBATH IIOCTPOEHHBIE MOJCIH C
MCII0JIb30BaHUEM arlrapaTa ajareopsbl.

DYyHKUMH U IPaPUKU

OnepupoBaTh TNOHATHAMH: TEPUOTUYECKass (QYHKIHUSA, MPOMEKYTKH MOHOTOHHOCTH
(GyHKLMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIllee M HAaUMEHblIee 3HaueHHs (YHKIUM Ha
IIPOMEXKYTKE; UCII0JIb30BATh UX JUIS UCCIIe10BaHus (YHKIUH, 3alaHHOM rpaduKom.

OnepupoBaTh  MOHATUAMHU:  IpadUKud  [OKa3aTeabHOM,  Jorapudmuyeckoil  u
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPIUHATHOM IUIOCKOCTH U HMCIOJIB30BAThH
JUIsl PEILICHUs] yPAaBHEHUIN U HEPABEHCTB.

N300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JIMHEHHBIX YypaBHEHUH U
MCIIOJIb30BAaTh UX Ul PEILICHUS] CUCTEMBI JINHENHBIX YypaBHEHUI.

Hcnonp3oBarh rpadukyu (QyHKUMA A7 MCCIEAOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEN W3
JPYTUX y4eOHbIX AUCHUILIUH.

Havyana maTeMaTH4eckoro anajimsa

OnepupoBaTh  MOHATHSAMU:  HENpepblBHAs  (QYHKIUSA; MpOU3BOAHAS  (PyHKIUH;
HCIIOJIb30BaTh T€OMETPUUECKUIN 1 PU3NYECKUIT CMBICI TPOU3BOIHON JUIsl pEIlIEHUs 3a1a4.

HaxoauTe npou3BOAHbIE 3J€MEHTapHbIX (YHKIUI, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEIECHNUS, YACTHOTO (PYHKIIUH.

Vcnonb30BaTe MPOU3BOIHYIO JUIsL HCCleNOBaHHMA (YHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEOBAHUS K TTOCTPOEHUIO I'pauKOB.

Hcnonp30BaTh IPOM3BOAHYIO JJI HAXOXKJIEHUS HAMJIYUIIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE€ COLIMAIbHO-3KOHOMHUYECKHUX, 3a7a4ax.

OnepupoBaTh MOHATUSMHU: NEPBOOOpPA3HAsi W MHTErPaAN; MOHMMATh T'€OMETPUUECKUI U
buznyecKkuit CMbICIT UHTETpaa.

HaxonuTe nepBooOpa3Hble 31eMEHTapHBIX (DYHKIIHI; BEIYUCIATH UHTETpai 1o Gopmyine
Herorona—Jleiioumniia.

Pemrate npukiagHble 3aa4d, B TOM YUCIIE COLMATIbHO-I)KOHOMHYECKOTO U (PU3HYECcKOro
XapakTepa, CpeICTBaMU MaTEMaTHYECKOT0 aHalIn3a.
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOMI OBPA3OBATEJIbHON TPOI'PAMMBI

10 KJIACC
Kox .
HpoBepsIeMoro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOeHUs! 0CHOBHOI
pesyabTaTa 0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBanusi
1 UYucna 1 BBIYUCIICHUS
11 OnepupoBaTh MNOHATUSMM: pPAllMOHAIBHOE U JEUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs U JIeCATUYHAsI JpOOb, IPOLIEHTHI
19 BBEHOHHHTB apu(MeTHYeCKUe OINepalud C  palUOHAIBHBIMH U
JEICTBUTENbHBIMY YUCIIaMU
13 BbimonHATe  npuOMMOKEHHBIE  BBIYMCIECHUS,  HCIIOJIB3YS npasua
OKpYIJICHUS, JIe]aTh IPUKUIKY U OLICHKY PE3yJIbTaTa BHIYUCICHUN
OnepupoBarh MOHATHSAMU: CTENIEHb C LIEJBIM [10KA3aTeIeM, CTaHAApTHAs
14 (dopma 3anucH EHCTBUTENBHOIO YHCIIA, KOPEHb HATYPaJbHOM CTENEHHU;
HCII0JIb30BaTh MOAXOAIIYI0 (DOPMY 3allUCU JIEUCTBUTEIbHBIX YUCEIN IS
peleHusl MPaKTUYECKUX 3374 U IPEJCTaBICHUS JaHHbIX
OnepupoBaTh HNOHATHSAMU: CHHYC, KOCHHYC M TaHI€HC MPOMU3BOJIBHOIO
1.5 yIJIa; WCIOJIb30BaTh 3allMCh MPOU3BOJILHOTO yria depe3 oOpaTHbIC
TPUTOHOMETpUYECKHE (PYHKIIMU
2 YpaBHEHUS U HEPAaBEHCTBA
OnepupoBaTh MOHATUAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEIIOE,
2.1 paluoHaIbHOE, UppalMOHaIbHOE ypaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BoinonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUYECKHUX BBIPAXKEHUH H
pelaTe TPHrOHOMETPUUECKUE YPABHEHUS
BhInonHATE peoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPALlMOHATIBHBIX
2.3 BBIDOKEHUII M pellaTh OCHOBHBIE THIBI IEJbIX, PAUUOHAIBHBIX H
VPPaLMOHAIBHBIX YPABHEHUI U HEPABEHCTB
24 IIpuMeHsITh ypaBHEHUS W HEpPABEHCTBA AJI PELICHHUS MAaTeMaTUYECKUX
3aJ1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTe HayKH U peallbHOM JKU3HU
MonenpoBaTh peajbHbIE CUTYallUH Ha SI3bIKE alreOphl, COCTABIATH
2.5 BBIPAKEHUS, YPABHEHUs, HEPABEHCTBA 110 YCIIOBHUIO 3aJa4l, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIENIN C MCIOIb30BAaHUEM allliapara aiareopbl
3 OyHKIWH U TpaduKH
OnepupoBaTh MOHATHAMH: (QYHKIHMS, CHOCOOBI 3afaHusl (PyHKIMH,
3.1 o0JIacTh OmpeJeNeHrss U MHOXECTBO 3HaueHuil QyHKIUH, rpaduk
(GyHKIIMH, B3aUMHO 00paTHbIE (QYHKITMI
39 OnepupoBaTh NOHATUSAMM: YETHOCTH M HEUETHOCTh (DYHKIMM, HYIU
(yHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku GyHKIUN U1 pellieHus] ypaBHEHU N
34 Crpouts M uuTaTh TrpauKu JHUHEHHOW (YHKIUHU, KBaJApaTHYHOMN
(GyHKIMH, CTENEeHHON (PYHKITMH € IeJTbIM TIOKa3aTeIeM
35 Hcnonb3oBarte rpapuku (QYHKUMH I HMCCIEJOBAaHUS NPOLECCOB U

3aBUCHMOCTE IpU pElIeHUH 33/a4 U3 JPYruX y4eOHBIX MPEAMETOB U
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peasibHOM  JKM3HM, BbIpaXkarb (OpMylTaMH 3aBHCHUMOCTH  MEXIY
BEITMYUHAMU

4 Havana maremaTH4eckoro aHaiamsa
41 OmnepupoBaTh MOHATUAMHU: MOCIEIOBATEIBHOCTh, apudmMeTHueckas u
reoMeTpHUEecKas POrpeccHu
OnepupoBaTh MNOHATHSMHU: OECKOHEYHO YOBIBaIOLIasi IeOMETpHUYecKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAalOIIEH  T'€OMETPHYECKOM
porpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3JIMYHBIMU CIIOCO0AMHU
44 Hcnons30BaTh CBOMCTBA IIOCIEAOBATEIBHOCTEH U IPOTPECCUd I
pelleHysl pealbHbIX 33]1a4 IPUKIIAJHOrO XapakTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OmnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPALIUK HaJl MHOKECTBAMU
Hcnonb30BaTe TEOPETUKO-MHOKECTBEHHBIM —ammapar Ui  OINUCaHMS
5.2 peaJIbHbIX MpPOLECCOB U SBJICHUM, NpPHU pELIEHUU 33a4ady M3 JPYyrux
y4eOHBIX IPEAMETOB
53 OnepupoBarb  NOHATHUSAMHU:  OIpPENEICHHE, TEOpPEMa,  CIEACTBHUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
peIyaBTATA o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
1 Yucna u BIYUCICHUS
OnepupoBaTh MOHATUSMHU: HATypaJbHOE, ILIEJIO€ YMCIIO; HCIOJIB30BaTh
11 MIPU3HAKU JEIMMOCTH LEJbIX YHCEN, PAa3J0KEHHE 4YHCIAa Ha IPOCTHIC
MHOKUTENHN JUIsl pELICHUS 3aa4
1.2 OnepupoBaTh MOHATHEM: CTENIEHD C PALIMOHAJIBHBIM [TOKA3aTEIEM
13 OnepupoBaTb  MOHATUSAMH: JorapudM  UWCIA, JIECATUYHBIE H
HaTypaJbHbIE JIOTapUPMBI
2 YpaBHEHMS U HEPABEHCTBA
[TpumeHnsTh cBoOMcTBa cTeNmeHM Ui TNpPeoOpa3oBaHMs BBIPAKECHUH,
2.1 ONEepUpPOBATh TMOHATHSAMH: MOKA3aTEJIbHOE YpAaBHEHHWE U HEPaBEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BeinonuaTe mpeoOpa3oBaHMs BBIPAXKEHUH, cOAEpKaIlUX JIOrapuMbl;
2.2 ONEepUPOBATH MOHATUAMMU: JIOTApU(PMUUIECKOE YPaBHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHAMU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
2.4 pellleHne; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHM ISl perieHus
IIPAKTHUYECKUX 3a7a4
25 Haxonute  pemenuns \l:IpOCTeI\/'IHH/IX CUCTEM M  COBOKYITHOCTEW
paloOHaIbHBIX YPABHEHUN U HEPABEHCTB
26 MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKE alreOpbl, COCTaBIAThH

BBIPAKECHMSI, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHMIO 3aJa4H,

13



3.1

UCCIIEOBAaTh IOCTPOCHHBIC MOJIENIM C HCIIOJNB30BAHUEM armIapara
anreOpbl

OyHKu U rpaduku

OnepupoBaTh TMOHATUSAMHU: HEpPHOAWYECKAs (QYHKIHS, HTPOMEXKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH dKCTpeMyMa (DyHKIUH, HauOojbliee H
HaMMeHbIee 3HaUeHHUs (PYHKIIMK Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIA
uccieioBanus (PYHKIINMH, 33JaHHON rpadIKoM

3.2

OmnepupoBaTh MOHATHUAMHU: TpadUKH MOKa3aTeIbHON, IOrapu(pMUIECKON 1
TPUTOHOMETPUYECKUX (PYHKIMH; HU300pakaTb HMX Ha KOOPAMHATHOMN
IUIOCKOCTH | MICTIOJIB30BATh IS PEIICHHs] YPAaBHEHHUI 1 HEPABEHCTB

3.3

N3o00paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JTHHEHHBIX
YpaBHEHUNW U MCIOJIb30BaTh MX JUISI PEHICHUS CHUCTEMBbl JIMHEHHBIX
ypaBHEHUU

3.4

Hcnons3oBare Tpaduku (GYHKIUH O HCCIEAOBAHUS MPOIECCOB U
3aBUCUMOCTEH U3 JPYTrUX y4EOHBIX TUCIUILTHH

Hadyana MmaTeMaTH4eCcKOT'0 aHaIM3a

4.1

OnepupoBaTh TMOHSATHUSAMH: HeNpepbiBHAS  (YHKIMSA, MPOU3BOIHAS
(GYHKIIMHM; HCIIOJNB30BaTh TEOMETPUYCCKHH W (PU3UYECKHI  CMBICTT
MIPOU3BOJHOM ISl pellIeHUs 3a1a4

4.2

4.3

4.4

4.5

Haxoaute  mpoM3BOAHBIE  AJIEMEHTapHBIX  (YHKUMH,  BBIYUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEJCHHUS], YACTHOT'O (DYHKIUI

Hcnonp30BaTh TPOM3BOAHYIO U WCCIEAOBAaHHUS  (DYHKIUM  Ha
MOHOTOHHOCTH M 9KCTPEMYMBI, IPUMEHSTH Pe3yIbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO TPa(hUKOB

Hcronp30BaTh MPOM3BOJHYIO Ul HAXO0XKJICHUS HAWTYYILIEro PELICHUs B
MMPUKJIAAHBIX, B TOM YHCJIIC COUNAJIbHO-OKOHOMUYCCKHX, 3aia4ax
OnepupoBaTb NOHATHUAMHU: MEepBOOOpa3sHass W HHTErpajig; INOHMMATh
reoMeTpHUECKUil U (PU3NYECKUN CMBICI UHTErpaa

4.6

4.7

Haxonute nepBooOpa3zHble 3JE€MEHTApHBIX  (YHKUUH, BBIYUCIATDH
uHTerpai no gopmyne Hototona — Jleitbuuna

Pemrats IMPUKIAAHBIC 3aJa4, B TOM YUCJIC COONAJIbHO-O3KOHOMUYCCKOT'O
u (I)I/BI/ILIGCKOFO XapaKkTepa, CPpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kox IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna u BBIYUCICHUS

Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JICCSATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHeuHble  mepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢

11 paloOHaIbHBIMU YHCIaMM, [IPEOOpa30BaHUs YUCIIOBBIX BblpaxkeHMH. [IpumeHneHune
IpoOeil U IPOLIEHTOB JUIsl pelleHUs] NMPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUU U PEAIbHOU KU3HHU

JenictBuTenpbHble  uyKcia.  PanvoHanbHblE WM HMpPpPALMOHAIBHBIE  YHUCIA.
1.2 Apudmerndeckue orepandd ¢ JACHCTBUTEIbHBIMH 4uciaaMH. [IpubnnxénHbie
BBIYMCIICHHSI, PABUIJIA OKPYTIICHUS, IPUKHJIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUN

Crenenp ¢ nenbiM nokaszareneM. CrtanpapTHas (opma 3amucu JeHCTBUTENIBHOTO
1.3 yrcna. Vcnonp3oBanue moaxossmiel (GopMbl 3alMCH JICHCTBUTEIBHBIX YHCET IS
pELICHUs IPAKTUYECKUX 3aJ1a4 U IPEACTaBICHUs JaHHbIX

ApudmeTndeckuii KOpeHb HaTypalnbHOW cTemeHu. JlelicTBus ¢ apupmeTuyecKuMu

14 KOPHSIMH HATypaITbHOW CTCTICHH

15 CuHyc, KOCHMHYC M TaHICHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHTe€HC YHCIOBOTO apryMeHTa

2 YpaBHEeHHs 1 HEPaBEHCTBA

2.1 TosxecTBa U TOXIECTBEHHBIC MPE0Opa3oBaHUS

29 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKEHHIA. OcHOBHBIE
TPUTOHOMETpHUECKHE HOPMYIIbI

23 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. MeToj
WHTEPBAJIOB

2.4 Pemenue mensix u 1poOHO-PAIIMOHATBHBIX YPAaBHEHUW U HEPABEHCTB

2.5 Pemrenne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB

2.6 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI

27 [IpumeHeHre ypaBHEHHH ¥ HEPABEHCTB K PEIICHUIO MAaTEMAaTHUSCKHUX 3aJ1a4 U 337124

N3 pas3JINYHbIX oOnacreit HAaYKH U peaanoﬁ JKHN3HHU

3 @yHKIMH U TpaduKu
@yHkuus, cnocodsl 3amanug ¢yHkuuu. ['paduk ¢yHxnuu. BzanmHO oOpaTHBIE

3.1
byHKIIUHN

32 OOnacTp ompeneneHUs W MHOXECTBO 3HaueHuH ¢yHkuuu. Hymmu QyHxnum.
[IpomexyTku 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU

33 Crenennass (QyHKIMS ¢ HaTypaJbHBIM W II€JBIM TOKa3aTeneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTENeHU

34 Tpuronomerpudeckas OKpPYKHOCTb, ONpeAETIeHUE TPUTOHOMETPHUECKUX (DYHKIIHIA
YHUCJIOBOT'O ApIryMEHTa

4 Hayaya MmaTemaTHueckoro aHajinsa

41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIEIOBaTEIbLHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH

42 Apudmernueckass M TeoMmMeTpuyeckas mporpeccud. beckoHedHO yObIBaromas

TCOMCTPHUYICCKAsA HPOTpPCCCuUsl. CYMMa OCCKOHEUHO YGBIBaIOH_[Cﬁ FCOMCTquCCKOﬁ
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nporpeccud. Dopmyria CIOXHBIX TMPOLEHTOB. Mcnonap30BaHHWE MPOrpeccuu Asis
pelIeHus: peasibHbIX 3a]1a4 MPUKIAJHOTO XapaKTepa

5 MHoO»XecTBa U JIOTuKa
MHoxecTBO, omnepanuu Haj MHOxecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmapara JUisi OMHCAHMS pPeabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Ornpenernenue, Teopema, CIeACTBUE, 10Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 UYucna 1 BBIYUCIICHUS
1.1 Hatypanbuble u uensie yncina. [I[pu3Haku 1eIMMOCTH LENbIX YHCes
1.2 CreneHns ¢ paiuoHaIbHBIM MOKa3zareneM. CBOWCTBA CTEICHH
1.3 Jlorapudwm yncna. JlecsiTHUHbIC U HATYpaIbHbBIE JOTapu(MbI
2 YpaBHEHHs U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPUDMBI
29 [IpeoOpa3oBanue BBIpAKESHHIA, COACPIKAIINX CTENCHH C PAI[HOHAIBHBIM
MOKa3aTeieM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUSI M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUsI U HEPABEHCTBA
26 Cucremsl JII/IHUGI\/JIHI)IX ypaBHefmﬁ. Pemenne mnpukinagHeIX 3agad € [TOMOILBIO
CUCTEMBI JINHEHHBIX ypaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PAIlHOHATBHBIX YPaBHEHH U HEPABEHCTB
28 [IpumeHeHHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMAaTUYECKHUX 3a1a4
U 3a]a4 U3 pa3IMyuHbIX o01acTel HayKH U pealibHOM JKHU3HU
3 OyHKIMH U TpadUKu

Oyukuus. llepuoanueckune @yHkuuu. IIpomMexyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 MakcumMymMbl U MUHUMYMBl (QyHKUuH. HaunOonbliee W HauMeHbllee 3HaueHUE
(GYHKIIMM Ha IPOMEXKYTKE

3.2 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpapuKu
3.3 IToka3zarenbHas u JorapudmMuueckas GyHKIMU, X CBOMCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB GyHKIUN A7 pellieHus] ypaBHEHUH U JIMHEMHBIX CHCTEM

Hcnonb3oBanue rpadukoB (yHKIMH AA8  HMCCIENOBAHMS  MIPOIECCOB U
3.5 3aBUCHMOCTEH, KOTOpblE BO3HUKAIOT MpPHU PELIEHUU 3aJad W3 JIPYIHX Y4deOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU

4 Havana maremMaTH4ecKOro aHaiansa
4.1 HenpepbiBable pyHKIIMU. METOA HHTEPBAJIOB JJIsl pEIIEHUs] HEPABEHCTB
4.2 [TpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3yeMeHTapHbIX (GyHKIUNA. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIUH
[IpumeHeHHe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 skcTpeMyMbl. Haxoxnenrne HanOObIIero U HaUMEHbIIEro 3Ha4eHUs (QyHKLIUU Ha

OTPEC3KC
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[IpumeHneHne NpoU3BOAHOM ISl HAXOXKIEHUS! HAWTYUILIEro pelIeHNs B IPUKIIaIHbIX

4.5 3ajavax, IS ONpeJeNieHHs CKOPOCTH Tpollecca, 3aJaHHOTO (QOopMysol wuim
rpadgukom

4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HbIX

47 HHTerpai, ero reomeTpudeckuii 1 pu3nyeckuii cMbIci. BeraucieHne narerpaia mo

dbopmyne Hetotona — JleitOnua
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IMPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHON TPOTPAMMABI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIEMOro OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHEro 0011ero
TpeOoOBaHMS 0o0pa3oBaHus

Brnanenue merogamMu J10Ka3aTenbCTB, AJITOPUTMAMM DPEIICHHS 3a/1ad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHUE,
aKCHOMa, TeOopeMa, CIEICTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHUPOBATDH
o0paTHOE U MPOTHBOIOJIIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKIUU;
MPOBOJIUTh  JIOKA3aTEJbHbIE PACCYKIEHUA INPU PELICHUH 3aj]ad,
1 OLICHUBATh  JIOTMYECKYH0  IPAaBUIBHOCTb  PACCYKICHUN;  YMEHHE
ONEpPUPOBATh MOHATUSAMU: MHOKECTBO, MOJMHOXECTBO, ONEpaluy Hajl
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJi1 ONKUCAHMS PEATIbHBIX MPOLECCOB U ABJICHUI U IPU PEILICHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYruxX Y4eOHBIX MPEIMETOB; YMEHHE
OTepupoBaTh MOHATHAMU: Tpad, CBA3HBIN Ipad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU
crocobaMu; UCIONIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSAMU: HAaTypaJbHOE YMCIIO, LIEJIOE€ YHCIIO,
CTENEHb C LIEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypalbHON CTENEHHU, CTENIEHb
C palMOHAJIbHBIM  IIOKa3aTeleM, CTeNeHb C  JeWCTBUTEIbHBIM
nokKaszarteneM, Jorapu¢™m UHCIa, CHHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOIO YHCJA, OCTATOK IO MOJYNI0, PAlMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIECHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IPU3HAKW JIEIMMOCTH, HAaUMEHBIIMNA OOIIMH JAETUTeNlb U HauMeHbIlee
oO1iee KpaTHOe, aNropuT™ EBKIMIa MpH peleHny 3a/1a4; 3HaKOMCTBO €
pPa3IMYHBIMM ~ MO3UILMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
2 CTETICHAMH H norapudmamu, Mnpeodpa3oBaHUs APOOHO-PAMOHATIBHBIX
BBIPQXCHUI; YMEHHME OIIEPUPOBATh IOHATUAMU: I1OCIENOBATEIbHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeyHO yObIBaroIlasi TeoMeTpHuYecKass Mporpeccusi; yMeHue
3aJ1aBaTh MOCJIEA0BATEIBLHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX
dbopMyn1; yMEHHE ONepUpoBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3aluCHd  KOMIUIEKCHBIX ducesl  (reoMeTpuyeckas,
TPpUTOHOMETpHYEcKass W  anreOpanueckas); yMeTb  IPOU3BOIUTH
apudMeTHUecKue NeHCTBUS C KOMIUIEKCHBIMU YHUCIIAaMH; TNPUBOJHUTH
IpUMEphl  HCIOJIb30BAHHUA  KOMIUIEKCHBIX  YHCEN;  OIepUpoBaTh
NOHATHAMM: Marpuma 2x2 wu  3X3, oOmpeaenuTelbs  MaTpULBI,
TE€OMETPUYECKHUI CMBICIT ONIPEAEIUTEIS

YMeHHe OnepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, UPPALMOHAIIBHBIE,
3 MOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHUsT M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHHE, YpPABHEHHE,
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HEPABEHCTBO, CHCTEMa YPaBHEHUHM M HEPABCHCTB, PABHOCUIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB U CHUCTEM; YMEHHE pEIIaTh YypaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPaBEHCTBA U CHUCTEMBl C IApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI [UIsl PELICHHUs MaTeMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U peabHOU )KU3HU

YMeHue onepupoBaTh MNOHATHUSAMH: (QYHKUIUSA, YETHOCTH (DYHKIUH,
HNEepUOANYHOCTh (YHKIUH, OTPAaHHYCHHOCTh (YHKIMH, MOHOTOHHOCTH
¢byHKIMH, 3KCTpeMyM (YHKLINHU, HAUOOJbIee M HAUMEHbINEE 3HAUYCHUS
(GYHKIIMM Ha IPOMEXYTKE, HepephIBHAS (PYHKIHS, aCHMIITOTHI Ipaduka
¢yHKUIMY, TIepBasi ¥ BTOpasi NPOU3BOIHAS (YHKIUU, TCOMETPUUECCKUN U
¢u3nyecKuii CMBICT TPOU3BOAHOW, NEPBOOOpa3Hasi, ONpeNeIEHHbINH
MHTETpajl, YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH, yMEHHE
BBIYHCIIATH  TPOU3BOJIHBIE CYMMBI, IPOM3BEIEHHS, YACTHOIO H
KOMITO3UIIMN (YHKIIMH, HaXOJUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMM; yMEHHE HAaXOJUTh MPOM3BOAHBIC 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOIb30BaTh MPOU3BOAHYIO JJIsl HUCCIENOBaHHS (YHKIHUH,
HAaXOJUTh HAWOONbIIME M HAaUMEHBIIWE 3HAYCHUS (QYHKIMN; CTPOUTH
rpadiKu MHOTOWICHOB C MCIOJB30BAHUEM amapara MaTeMaTHYeCKOTO
aHaJ M3a; TPHUMEHSATh NPOU3BOMHYIO JUIS HAXOXKICHUS HAWITYYIIEero
pelieHusT B NPUKIAIHBIX, B TOM YHCIIE COIHAIbHO-IKOHOMHYECKUX H
du3HyYecKuX 3a/1a4ax; HaXOAUTh IUIOMAAN U 00BEMBI (GUTYpP C IIOMOILBIO
MHTETpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C
nomonuipio A hepeHnaNIbHbIX ypaBHEHHH

VYMeHue omepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
GyHKIMSA, KOMIO3ULMS (QYHKIUM, JuHelHas (yHKIUS, KBaIpaTU4yHas
byHKIHS, panoHaibHas byHKIHS, CcTeneHHas byHKIHS,
TpUTOHOMETpHUYecKre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPHUYECKHE
byHKUMM, TOKa3aTedabHas M Jorapudmuyeckas (QYHKUUU; yMEHUE
CTpOUTh TpadUKHU H3YYEHHBIX (PYHKLIMH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpaduKoB (YHKLUH, UCTIOIB30BaTh TPaQUKH sl U3yUEHUs NPOLIECCOB U
3aBUCUMOCTEH, TPU pelIeHNH 3a7ad U3 APYrHX YYeOHBIX MPEIMETOB U
3aJjay U3 peasbHOM JKU3HU; BbIpaXaTh (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCTBa W rTpadukm QyHKOMA uIs
pelleHNs] ypaBHEHM, HEPaBeHCTB U 3a/1au ¢ IMapaMeTpaMu; U300pakaThb
Ha KOOpPAMHATHOM IIIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4HCIE Ha
NPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTU yNpaBIEHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBNIATH BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHCTEMBI IO YCJIOBMIO 3a/lauyM, HCCIEN0BaTh IMOJYyYEHHOE pEIIEeHHE U
OLIGHUBATh MPaBAONOJAO0HOCTh pE3yJIbTATOB; yMEHHE MOJAEIHPOBAThH
peasibHble CHUTYyallMM Ha SI3bIKE MAaTeMAaTHUKH; COCTaBJISTh BBIPAXKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBl 110 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BaHMEM  arrmapara
anreOpbl, HHTEPIPETUPOBATH MOJYYSHHBIH pe3yabTar

YMenue OIICpHUPOBATH MMOHATHAMU: CPCAHCEC apI/I(I)MCTI/I‘-ICCKOC, MEIHaHa,
HauOoJIbIIEE n HanMMCHBIIICC 3HA4YCHHAA, pasmax, AUcCrepcus,
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CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
UHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTABICHHYI0 B TalnMIax, Ha
IuarpamMMax, rpadukax, OTpakarollyto CBOWCTBA PEAbHBIX MTPOIIECCOB U
SIBJICHUIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TaOIHIl U TUArpaMM;
UCCJIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCJIEOBAaTh COBMECTHBIE HAONIOAEHUS C TOMOINBIO JUarpamm
paccenBaHys U JINHEWHOU perpeccuu

YMeHue OnepupoBaTh IOHATUSAMHU: CIyYalHBIA ONBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTb CIy4alHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; HPUMEHSTH
(GOopMynbl CIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHyuim, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepHpPOBAThH
NOHATUSAMH: CIIydaiiHas BEJNWYHMHA, paclpeleieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKoe OXXKHUJaHHWe, AMCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
ClydaifHOW BEIMYWHBI, (YHKIMHA paclpelneleHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIOJNb30BaTh CBOWCTBA M3YYCHHBIX pPACHpENeNeHUH IS
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIEAOBAaHUHN; YMEHHE IPHBOIUTH IPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO MepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  pEabHBIX  COOBITHIA; COCTaBJISATh
BEPOSITHOCTHYIO MOJIEITIb © MHTEPIPETHUPOBATH NOJTYYCHHBIA PE3YJIbTAT

VYMeHue onepupoBaTh IOHATHUAMM: TO4YKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIM YroJl, CKPEIIMBAKOUIUECS MpPSMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIYy MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHUE HUCIIOIb30BATh IIPH
pelIeHNH 3aJad U3ydeHHbIE (DAKTHI M TEOpeMbl IJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTe€MaTU4eCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHU H
BEJIMYMH, PEIIATh CBSA3aHHBIE C HUMH IIPAKTUYECKUE 3a/1a4U

YMeHue onepupoBaTh MOHATUSAMU: TUIOHIAAb (QUTYpBI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBI/IJ'II)HI)II\/'I MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpalleHus1, MWINHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMHUJBI, TMPHU3MBI, KOHYycCa, IMIMHApA, 00BEM Kyba,
IpAMOYTOJIBHOI'O IMapauiCICnuieaa, nupaMuabl, HIpPU3Mbl, HUIAHApPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUS KOHYCa W IWIMHIPA,
napajyielbHble OCH WM OCHOBAaHHIO, CEUYCHHE Imapa, IUIOCKOCTD,
Kacaromasicss cdepbl, NUIUHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOIPAaHHUKH, PUTYpbl U MOBEPXHOCTU
BpAIllEHUsI, UX CEYCHHS], B TOM YHCIIE C TIOMOIIBIO 3TIEKTPOHHBIX CPEJICTB;
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yYMEHHE NPUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(dbopMyIHpOBaTH ONpPEENICHUS] U3Yy4aeMbIX (PUTYp, BBIABHIaTh THIIOTE3bI
0 CBOICTBaxX W IMpPU3HAKaX I€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukanuioo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIC OMOJHHUTEIBHBIC
MOCTPOCHHS

YMeHue omepupoBaTh MOHATUSMH: JIBUKEHHE B IPOCTPAHCTBE,
napajieNIbHbli MepeHoC, CUMMETPUs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue M0a00UsA, TMOAOOHBIE (UTYpPBI;, YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUIYpBI, B TOM YMCJE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIIb30BaTh T€OMETPUYECKHE OTHOLICHHUS
IOpU PELICHUWU 3a/a4; HaXOAWUTh IEOMETPUYECKHE BEJIMYMHBI (IJIUHA,
yroj, IUIOMAAb, OOBEM) MpH pEUICHWH 3a1a4 M3 APYruX Y4eOHBIX
IPEIMETOB U U3 PealbHOMN KU3HU; YMEHHUE BBIYUCIATH T€OMETPUYECKHE
BEIIMYUHBI (JUTMHA, YTOJ, IUIOIIA/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCMONb3Yysl W3y4eHHbIe (DOPMYJBl M METOABI, B TOM YHCIE: ILJIOMIAMb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MBI, KOHYCA, HWIMHAPA, TUIOMAIb CHEpHL;
00bEM Ky0Oa, NMPsIMOYTOJILHOTO MapajulesienuIesia, MUpaMuIbl, MPU3MBI,
ITMHIPA, KOHYCa, IIapa; YMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB
oI0OHBIX QUryp

12

VYMeHue onepupoBaTh MOHATUAMU: NIPSIMOYTOJIbHAsS CUCTEMa KOOPIUHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPJIMHATBl BEKTOpa, CyMMa BEKTOpOB,
IPOM3BEACHUE BEKTOpPAa Ha YHUCIO, DPa3JIoKEHHE BeKkTopa 1o Oasucy,
CKaJIIPHOE IIPOM3BEIECHUE, BEKTOPHOE IIPOM3BEACHUE, YIol MEXKAY
BEKTOpaMH; YMEHHE HUCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METOJ
JUIS pelIeHHWsl TEeOMETPUYECKHX 3aJad W 3aJad JApYyrux Y4eOHBIX
IPEIMETOB

13

VYMeHue BbIOMpaTh NOAXOASIIMM MeTOJN Ui pelIeHHus 3a/lauu;
IIOHUMAaHNE 3HAYMMOCTH MAaTeMaTUKM B W3YYEHUU NPUPOJHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SIBICHUM; YMEHHME paclio3HaBaTb
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHE IPUBOIMTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCUHMCKOM H  MHUPOBOU
MaTE€MaTU4YeCKON HayKu
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HHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI' 110

MATEMATHUKE
Kox IIpoBepsieMblii 3J1IeMEHT COJePKAHUS
1 Yucna v BIYKCICHUS
11 Harypanbnslie u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
12 Panmonanbupie  uymcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOHM, TPOLEHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
13 Apudmernaeckuit KOpeHb HaTypajabHOU cTeneHu. JleiicTBUa ¢ apudMEeTHYECKUMHU
KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenenb ¢ nenbM nokasaresieM. CTeneHb ¢ palnoHaIbHBIM NoKa3areneM. CBoHCTBa
CTENEHU
15 CuHyC, KOCHHYC U TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHble U HaTypaibHbIE JOrapu(MbI
JlelictBuTtenpHble yKciaa. ApuUpMETHYECKHE OIepalud ¢ JACHCTBUTEIbHBIMU
1.7 yycinaMu. [IpubGnuxénHple BbIUMCIEHMS, ITPaBUiIa OKPYIJIEHUS, IPUKHJIKA U OLICHKA
pe3ysbTara BBIYMCICHUN
1.8 [IpeoOpaszoBanHue BhIpaKEeHUH
1.9 KommnekcHeie yncna
2 YpaBHeHUs U HEpaBEHCTBA
2.1 Lenble 1 1poOHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIorapupMUIECKUE YPABHEHHUS
2.5 Llenble U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPAaBEHCTBA
2.8 TpuronomeTpuuecKue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cucTembl IMHEWHBIX ypaBHeHUN. OnpeaenuTenb MaTpULIbl
3 @yHKIMH U TpaduKu
31 @®yHKIMs, crnocodbl 3amaHus QyHkuuu. ['paduk ¢yHxinuu. B3zaumHO oOpaTHBIE
¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [leprnognueckue GpyHKIMH
Ob6nacte omnpeneneHUs M MHOXECTBO 3HaueHMM ¢yHkuuu. Hymn QyHxmm.
39 [TpomexyTkn  3HaKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumMyMbl ¥ MUHUMYMBbl (QyHKUuMH. HauOomnbllee M HauMeHbIIee 3HAuCHHE
(GYHKIIMHM HAa IPOMEXKYTKE
33 CrenenHast GyHKIUS C HaTypalbHBIM U LIeNbIM MToKa3zareneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KopHs N-0ii cTeneHu
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpaQUKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
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Touku paspeiBa. AcuMntotel TpadukoB Gynkmuii. CpoiicTBa  (yHKIHA,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas ¥ reoMmeTpuueckasi nporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTndeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (DYHKIMNA
[IpumeHeHre TPOU3BOJHONW K HCCIEIOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 3KCTpeMyMbl. HaxoxaeHnne HanOOJbIIEero ¥ HAaMMEHBLIET0 3HAa4eHUs (YHKIHUU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHokecTBa 1 JIOTHKA
5.1 MHOecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpALICHUS
7.5 KoopauHatel 1 BEKTOPBI
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ypaBHEHUS U u/1568aba3
HEpaBEHCTBA
Bbubnuoreka
OyHKINUU U TPAPUKH. ITOK
ggz:;;;(;;fﬂbm 6 https://m.edsoo.r
u/1568aba3
ApI/I(l)MeTI/IIIUGCKI/II/I EuGInorexa
KOpPEHb N—OH CTEIEeHH. ITOK
Hpgg?;liaﬁwm 18 1 https://m.edsoo.r
yp u/1568aba3
HEpaBEHCTBA
bubnuoreka
Dopmyiibl
TpUurosomerpuu. TpuroHo 22 1 HOK
MpeT I/I‘I@CKIZE .aBI:-IeHI/ISI https://m.edsoo.r
p yp u/1568aba3
bubmnoreka
ITocaenoBaTeIbHOCTH U 1HOK
5 )
HpOrpeccuu https://m.edsoo.r
u/1568aba3
bubnuoreka
IToBTOpEHME, TIOK
ggc(:)f;?;ﬁ; s 3HAaHUU ° ' https://m.eds00.r
1 u/1568aba3
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 [TPOTPAMME
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11 KUIIACC

KoJsnuecTBo yacos 3JI€KTpOHHbIe
Ne HaumeHoBaHue pa3jie/ioB Kourpoar  IIpaxkTuu (mmdposbie)
n/n U TeM MPOrpamMmbl Bcero  Hble ecKHue oOpa3oBaTeibH
padoThbI padoTbI ble pecypchbl
CreneHns ¢ paloHaIbHBIM Eubmorexa
MOKa3aTeJIeM. LIOK
L | Do |22
u/fllcdafd
1 HEpaBEHCTBA
Jlorapupmuueckas bubnuoreka
2 byHKIHSA. 12 1 HOK
Jlorapudmuyeckue https://m.edsoo.r
yYpaBHEHUS U HEPABCHCTBA u/fllc4afd
Tpuronomerpudeckue bubnmoreka
3 GyHKIUHN U UX TpapuKy. 9 HOK
Tpuronomerpuyeckue https://m.edsoo.r
HEPaBEHCTBA u/flicdafd
bubmmoteka
[IpousBonnas. [Ipumenenue HOK
4 9 24 2 .
MPOM3BOHON https://m.edsoo.r
u/fllcdafd
bubnmnoreka
WuTerpan u ero HOK
3) 9 .
[IPUMEHCHHS https://m.edsoo.r
u/fllcdafd
bubnmnoreka
. HOK
6 CucTeMbl ypaBHEHHA 12 1 httos://m.edsoo.r
u/fllcdafd
bubnmnoreka
HatypanbHble u 1iesbie HOK
7 6 .
qucia https://m.edsoo.r
u/fllcdafd
bubnmnoreka
8 [ToBTOpenue, 06001IeHNE, 18 1 HOK
CHCTEMATH3alAs 3HAHWUI https://m.edso0.r
u/fllcdafd
OBIIEE KOJIMYECTBO YUACOB 102 6 0

[10 ITIPOT'PAMME

25



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

