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IHHOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma ydeOHOro Kypca «Anrebpa M Havala MaTeMaTHYeCKOTO aHAIIN3a»
0azoBoro ypoBHs misi oOydaromuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepallbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEIBHOTO CTAaHIApTa CpeaHero oomiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MHPOBBIX TPEeOOBaHWM, NMPEABABISAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TpPaguIMiA pOCCUiiCKOro oOpa3oBaHus. Peamm3anusi mporpamMMbl 00eCHEUMBACT OBJIAJICHUE
KIIFIOYCBBIMU KOMIICTCHUUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOPAa3BUTHUA U HCIIPCPBLIBHOT'O
o0pa3oBaHusi, HEIOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO W IIO3HABATEILHOTO Pa3BUTHUS
JUYHOCTH 00YyJarOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajia MaTeMaTHYECKOIO aHalIM3a» SBISETCS OJHUM M3 HauOoJiee
3HaYMMBIX B TPOTpaMMe CTapIieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH OOeCIeYnBaeT
WHCTPYMEHTAIBFHYIO 0a3y s HM3y4YeHUs BCEX E€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKO€ U a0CTPaKTHOE MBIIIJICHHE YYaluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, O0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJamrecs OBJIaJeBalOT YHUBEPCATHHBIM SI36IKOM COBPEMEHHOM HAYKH,
KoTOpast GopMyIHpyeT CBOH JOCTIKEHHS B MaTeMaTHIECKO# (opme.

Kypc anreOpsl n Hayanm MaTeMaTUYECKOTO aHalM3a 3aKJIaJbIBa€T OCHOBY JJISl YCIIEUIHOTO
OBJIaJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OHUOJOTHH, TOHHUMAHHUS OCHOBHBIX TEHICHIIUMA
SKOHOMMKHU M OOIIECTBEHHOM >KU3HU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX H(PPOBBIX
U KOMITBIOTEPHBIX TE€XHOJIOTHSIX, YBEPEHHO HCIOJb30BaTh UX B MOBCEIHEBHON kU3HHU. B TOXeE
BpeMsi OBJIaJIeHHE aOCTPAKTHBIMHM U JIOTHYECKH CTPOTHMH MaTeMaTHYECKUMU KOHCTPYKLMSIMHU
pa3BUBaeT yMEHHWE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
HCIIOJIb30BaTh 0000IIEHNEe W KOHKPETH3alHio, a0CTparupoBaHWE W aHAIOTHIO, (GopmMupyer
KpeaTHUBHOE U KPUTHUYECKOE MbllLIeHuEe. B xone usyyenus anreOpbl U Hayal MaTeMaTHYECKOTO
aHaJli3a B CTaplIel HIKOJIe yJallhecs MOJIy4aloT HOBBIA OMBIT PEUICHHS MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOEHHUS MaTeMaTUYECKUX MOJENEH  pealbHbIX CHUTyallMd U
UHTEPIPETAllMK  TOJYYEHHBIX pELICHUM, 3HAKOMSTCS C MpUMEpaMH MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJIe, HAyKe U B HMCKYCCTBE, C BBIJAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc ob6nagaer 3Ha4MTENbHBIM BOCHUTATENHHBIM MOTEHIIMATIOM, KOTOPBIH peann3yercs
Kak uepe3 yueOHBI MaTepuai, CoCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak © dYepe3 cnenupuky yueOHOM JesATeNbHOCTH, TpeOyrolmeld CcaMOCTOsITENbHOCTH,
aKKypaTHOCTH, NPOJODKUTEIBHOW KOHIIEHTpAllMM BHUMAHUS W OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN pe3ynbTar.

B ocHoBe Mmeronuku oOyuyeHus anreOpe M HauajdaM MaTEMaTHYECKOrO aHalu3a JIEKUT
JeATeIbHOCTHBIN MPUHLUI 00y4eHUsL.

CrpykTypa Kypca «Anredpa 1 Hauala MaTeMaTHYeCKOTO aHAJIN3a» BKIIIOYAET CIIeIyIONue
coJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna u BbluucieHus», «OyHKuMH U TpapuKny,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTuyeckoro aHanuza», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE cofepkKaTeabHO-METOMYECKUE JMHUM HM3y4aroTcs Ha MPOTSDKEHUM IBYX JIET
oOy4yeHHs B cTapllel MHIKOoJe, eCTECTBEHHO MOMOJHSS JIpyr Apyra M MOCTENEHHO HAachIIAsCh
HOBBIMH TeMaMH U pasfenamu. JIaHHBIA Kypc SBISETCS HWHTETPATHUBHBIM, IOCKOJIbKY
oObenuHsieT B cede coJepKaHWe HECKOJbKUX MaTeMaTH4eCKUX JUCIHMIUIMH: anredpa,
TPUTOHOMETPHUS, MATEMAaTHUECKUIl aHaIN3, TEOPHsI MHOXKECTB U Ap. [Io Mepe Toro kak yyaruecs
OBJIaZIEBAIOT BCE Oojiee MIMPOKMM MATEMAaTHUECKUM ammapaTroM, Yy HHX MOCIEI0BaTeIbHO
(dbopMHUpyeTCsT M COBEPIICHCTBYETCSI yYMEHHE CTPOMTh MAaTeMaTHYECKYI0 MOJIENIb peabHOU



CUTYyallM, NPUMEHTh 3HaHUA, NOJIyY€HHBIE B Kypce «Aurebpa M Hadajga MaTEMaTHYECKOTO
aHaIM3a», JUIsl PElIeHUs] CaMOCTOSITENbHO COPMYIMPOBAHHOW MAaTEMaTHYECKOW 3agaduu, a
3aTe€M MHTEPIPETUPOBATH MOJIYUEHHBIN PE3YNbTaT.

CopepxarenpHo-MeToAMUYECKass  JOUHUS — «YUucna W BBIUMCIEHUS)» — 3aBEpPLIACT
(opMupOoBaHHE HABBIKOB HCIOJIB30BAHUS ACUCTBUTEIBHBIX YHCEN, KOTOpOE ObUIO HA4yaTto B
OCHOBHOH mIKoJe. B crapmieil mkosie 0ocoboe BHUMaHHE yaemseTcs (GOPMHPOBAHUIO MPOYHBIX
BBIUMCIIATEIBHBIX HABBIKOB, BKIIIOYAIONIUX B Ce0S MCIOJIB30BAHME PA3IMYHBIX (POpM 3amucu
JNEUCTBUTENBHOTO YHCIA, YMEHHME PpAlUOHAJIBHO BBIMOJHATH JEHCTBUS C HHUMH, J€NaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOydaroumuecs TMOIYy4arOT HaBBIKM NPUOIMKEHHBIX
BBIYHCIICHUH, BBITIOJIHEHUS ACHCTBHI C 4YHCIIaMH, 3allMCaHHBIMA B CTaHAApTHOW (opme,
HCI0JIb30BAHUS MaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BbIPAXKEHUM.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pealM3yeTcsl Ha MpPOTSHKEHUHM BCEro OOy4deHMs B
CTapuiel IIKoJie, IMOCKOJBbKY B KaXJOM pasfliefie MNporpaMMbl IPEIyCMOTPEHO pellIeHue
COOTBETCTBYIOIIKX 33/1a4. OOyuaroniyecs: OBJIaIeBaIOT PA3IMYHBIMU METOIaMU PELIECHUS LIETbIX,
palOHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEJIbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPHUECKHUX
YpaBHEHUM, HEPABEHCTB U UX cuUcTeM. [losryueHHbIE YMEHMS UCIIONB3YIOTCS MPU HCCIEA0BaHUU
(GYHKIMM C MOMOUIBIO MPOU3BOJHOM, PEIIEHWH MPUKIATHBIX 3a/a4 M 3ajjad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
ceba Takxke (POpMUPOBaHHE YMEHHUI BBINOJHATH pacd€rsl mo ¢opmynaM, MpeodpazoBaHuUs
LENbIX, PAalUOHAJbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHH, a TakKkKe
BBIPKEHUH, COJIep)KaluX cTerneHu U Jorapudmsl. biaromaps u3ydeHHio aiareOpanyeckoro
MaTepuasa MPOUCXOAUT JaibHelllee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIILICHUS
yyaiuxcs, (GOpPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PpacCyXJCHHUH, pabOThl C CHUMBOJIbHBIMU
(dbopmamu, mpencTaBiIeHHs] 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHU/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ul pEeUICHUS] TPAKTUUECKUX U €CTECTBEHHO-
Hay4HBIX 3aJ[a4, HArJSJHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKa HAyKH.

CopepxarenpHo-mMeToanueckass JTuHUs «DOyHKUMKU U TpaduKU» TECHO MEPEIsIeTaeTCs C
JPYTMMHU JIMHUSIMU Kypca, IOCKOJbKY B KakKOM-TO CMBICIE 3aJa€T IOCIEI0BaTENbHOCTh
M3ydeHuss Marepuana. l3ydeHuwe CTEnmeHHOHW, TMOKa3aTeabHOH, JorapuMHUUECKOr |
TPUTOHOMETPUYECKUX (PYHKLIMHA, MX CBOMCTB M TpadUKOB, HCHOJIb30BaHUE (QYHKUUN 175
pelieHus 3aJad U3 APYrux yY4eOHBIX MPEIMETOB U pealbHOW KU3HU TECHO CBS3aHO Kak C
MaTeMaTHYEeCKUM aHaJIM30M, TaK U C pelleHHueM ypaBHEHUU M HepaBeHCTB. [Ipu sTom Oosbiioe
BHUMaHHE yjensercs (GOpMHUPOBAHMIO YMEHHUS BbIpakaTh (pOpMylaMu 3aBUCUMOCTH MEXAY
pPa3IMYHBIMU BEJIMYMHAMU, HCCIENOBaTh MOJNy4YeHHbIe (YHKUHU, CTPOUTh HUX TIpaduKH.
Marepuan 3TON coAep)KaTeIbHOM JIMHUM HAlElIeH Ha pa3BUTHE YMEHUH M HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKaTh 3aBUCHUMOCTHM MEXAY BEIUYMHAMH B pa3iuuHOi  (opme:
aHAJIMTUYECKOM, rpaduueckod u cioBecHO. Ero wu3ydeHwe cnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIIEHHIO U KOHKpETHU3allHH,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas JuHud «Havala MareMaTM4ecKoro aHajau3a» IMO3BOJSET CYLIECTBEHHO
pacupuTh KPYr Kak MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIHbBIX 00y4aromuMcs, Y
KOTOPBIX MOSIBISETCS BO3MOYKHOCTh UCCIIEA0BATh M CTPOUTH I'paduKu QYHKIUN, ONPEAesaTh UX
HauOoJIbIINE U HAUMEHBIINE 3HAYEHUS, BBIYUCIIATE IUIOMAAN GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOPEHHs INpouleccoB. JlaHHas coaep)KaTenbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHMSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYallMi, HaXO0XIECHUs
HAaWIY4IIEro pElEHUs B MPHUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DPKOHOMHUYECKHX, 3aJayax.
3HAKOMCTBO C OCHOBAaMHM MaT€MaTHUYECKOTO aHaIN3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUIEHUS, (POPMHPOBAHUIO YMEHHUI pacro3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MAaTEMaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOyuarouyecs y3HaOT O
BBIJAIOIIMXCSl PE3YJIbTaTaX, IOJYYEHHBIX B XOJE€ Pa3BUTHS MaTeMaTHUKU Kak Haykd, M HX
aBTOpAax.



CopepxarenpHo-MeToANYECKasl TMHUSA «MHOKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIEHA
2JIEMEHTaM TEOPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHBIE ITPEICTABICHHSI IIPOHU3BIBAIOT BEChH
KypC IIKOJBHOH MaTeMaTHKH M MpeaiaraloT Hanbojee YHUBEPCAIbHBIN S3bIK, 00BEANHSAIONINN
BCE pa3leiabl MaTeMaTHMKU M €€ INPUIOKEHWH, OHM CBSA3BIBAIOT DPa3Hble MaTEeMAaTUYECKUE
JUCLUMIUIMHBI B eauHoe 1enoe. 1loatomy BaXXHO 1aTh BO3MOKHOCTh IIKOJBHUKY IOHHMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHUKM U HCIOJIb30BAaTh €ro Jyis
BBIPAYKEHUS CBOUX MBICIICH.

B kxypce «AnreOpa u Hayala MaTeMaTHYECKOTO aHAJIN3a» MPHCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYEeCKOTO MOJICITMPOBAHUS, KOTOPBIE NPH3BAaHBI CPOPMHUPOBATH HABBIKM IMOCTPOCHUS
MOJIeNIel pealbHbIX CHTYalluii, HCCIEOBAHUS ITUX MOJIEJICH ¢ IOMOIIBIO amnmapara anreOpsl u
MaTeMaTUYECKOr0 aHajiu3a M MHTEPHpPETAluy IIOJYyYEHHBIX pe3ynbTaToB. Takue 3agaHus
BIJIETEHBl B KaXJbIl M3 pa3[esioB MPOrpaMMbl, MOCKOJBbKY BEChb MaTepuan Kypca HIMPOKO
WCIOJIb3YETCS JUI PEeLIeHUs MPUKIaaHbIX 3aaa4. [Ipu pemeHnn peaabHbIX MPaKTUYECKUX 3a7ad
yuyaliuecss — pa3BMBAIOT  HAOIIOAATENIBHOCTb,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCIOJIB30BaTh AaHAJOTHIO, 00001aTh M KOHKPETU3HPOBATh MPOOJIEMY.
JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB DELIEHUS NPUKIAJAHBIX 3ajad OpraHU3yeTcs B
Ipolecce U3y4eHHs BceX TeM Kypca «Anredpa U Hadana MaTEMaTU4YEeCKOTO aHAIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mutaHe Ha M3ydeHHe Kypca anreOpbl ¥ Hadajl MaTeMaTHUeCKOro aHajan3a Ha 0a30BOM
ypOoBHE OTBOJMTCS 2 4aca B Hegento B 10 kimacce u 3 yaca B Hexento B 11 kimacce, Bcero 3a aBa
rojaa ooyuenust — 170 gacos.

COJEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

Yucsia 1 BBIYUCICHHUSA

Panmonanshbie unciaa. OOBIKHOBEHHBIE M JECATUYHbIE JPOOHU, NMPOLEHTHI, OECKOHEYHbIE
nepuoandeckue  Ipobu. Apudmerunueckue oOmepalMd € pAlHMOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHUs YHUCIOBBIX BbIpaxeHUU. [IpumeHeHue npoOell M NPOLEHTOB A pPELICHUS
MPUKIIAJHBIX 33/1a4 U3 pa3IMYHbIX OTpacieil 3HaHUI U peanbHOM KU3HU.

JlelicTBuTenpHble uucia. PalmoHanbHble M HMppalOHAIbHBIE 4Yucia. Apu@MeTudeckue
olepauuu ¢ AeHCTBUTEIbHBIMU uuciamu. [IpuOnmxEHHbIEe BBIYMCICHUS, IPaBUIa OKPYTJICHHUS,
IIPUKHJIKA U OLICHKA pe3yiibTaTa BIYMCICHUH.

Crenenp ¢ nensiM nokaszareneM. CtanjpapTHas Gopma 3amucu JeHCTBUTENIBHOIO YHCIA.
Hcnonp3oBaHue mnoaxofsmied ¢GopMbl 3amucd  ACHCTBUTENBHBIX YMCEN JUIl  pPELIeHUs
MPAKTUYECKUX 3a/1a4 U IPEJCTABICHUS JAHHBIX.

ApupmeTnueckuii KOpeHb HaTypalibHOM cTemneHu. JleHcTBUs C  apupMeTHYECKUMHU
KOPHSIMH HAaTypaJbHOW CTENIEHH.

CuHyC, KOCMHYC M TaHI'€HC YHMCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUS U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbBIE TPEOOPA30BAHHUS.

[IpeoOpa3oBaHne TPUTOHOMETPUYECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbI.

VYpaBHeHHMe, KOpeHb YypaBHeHHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meton
HUHTEPBAJIOB.

Pemienue nensix U ApoOHO-PAIMOHATBHBIX YPaBHEHUI 1 HEPAaBEHCTB.

Pemenune nppannoHaibHbIX ypaBHEHUI U HEPABEHCTB.



Peurenne TpUroHOMETPUYECKUX YPABHEHUN.
IIpuMeHeHre ypaBHEHUN M HEPABEHCTB K PEIICHUI0O MATEMAaTHMYECKUX 3a1a4 WU 3a7ad U3
pa3nuYHBIX 007IacTEll HAYKHU U PEANbHOM KU3HHU.

DYyHKUUH U TPaPUKHU

Oynkys, crocoosl 3ananus Gpyakuuu. I'paduk Gynkunn. Bzanmuo obpatnsie GyHKINH.

OO6nacTp ompeseneHns 1 MHOKECTBO 3HadeHUN (yHkiuu. Hymu ¢ynkmuu. [Ipomexyrku
3HAKOMOCTOSTHCTBA. YETHBIC ¥ HEUETHBIC (PYHKITUH.

Crenennasi pyHKIHMS C HaTypaJbHBIM W LENbIM ToOka3areneMm. EE cpoiictBa m rpaduk.
CpoiicTBa U rpauK KOpHsI N-Oi CTENEHH.

TpuroHomerpuveckass OKpPYKHOCTb, OIpEIeIeHHE TPUTOHOMETPHUYECKHX (YHKIUI
YHCIIOBOTO apryMEHTa.

Hayaja MaTeMaTH4YeCKOro aHAIN3a

ITocnenoBarenbHOCTH,  CrOCOOBI  3aJaHMA  IOCIENOBaTENbHOCTEH.  MOHOTOHHBIE
MOCJIE0BATEIbHOCTH.

Apudpmernueckass W TEOMETpHUYECKass  MNporpeccHd.  beckoHewyHo — yObIBarommas
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBaroOIIEed IeOMeTpPHUUECKON MPOTrpecCUU.
dopmyrna CIIOKHBIX MPOIEHTOB. Mcrmosb30BaHNe MPOTPECCHH LIS PEIISHHs] peallbHBIX 3a7ad
MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHokecTBO, onepanuy Haja MHOXXecTBamu. [narpammsbl Dinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'0 aIlrapara Uil ONUCAaHUS PEAbHBIX MPOLIECCOB U SIBJICHUU, MPH
pELIeHNH 3aa4 U3 IPYTuX y4eOHbIX TPEIMETOB.

Onpenenenune, Teopema, CIEACTBUE, JOKA3aTEIBCTBO.

11 KJIACC

Yucaa v BLIYHCIEHUS

HarypanbsHbie u niensie uncna. [I[pu3Haku JeIMMOCTH 1EIbIX YHCElL.
CrerneHpb ¢ pallMOHAIBHBIM MOKa3ateaeM. CBOMCTBA CTEIICHH.
Jlorapudwm uyncna. JlecaTuuHble U HATYpaJIbHBIC JOTapU(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaKeHU, COAEPIKAIIMX JIOTApU(PMBI.

[IpeoOpa3oBaHue BbIpaKEHU, COAEPIKALINX CTEIIEHH C PALIOHAIIbHBIM IIOKA3aTENIEM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloxa3zarenpHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

Cucrempl JMHEHHBIX ypaBHeHUH. PemeHue NpUKIaAHBIX 3a7ad C IOMOILBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucremMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHNUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHUX 3a1ad U
3aJ]a4y U3 pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKU

Oyukius.  [lepuonmueckue  QyHkiuu. [IpomMexyTku MOHOTOHHOCTH — (DyHKIHMH.
MakcuMymbl 1 MHUHUMYMbI (QyHKIMH. HaumOonbliee m HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUHN, UX CBOICTBA U rpadUKH.

IToxa3zaTtenbHast u norapudmMuyeckas GyHKINUU, X CBOHCTBA U TPAPUKH.



Hcnons3oBanue rpadukoB GyHKIU U pelieHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM.
Hcnonb3oBanue rpadukoB (QyHKIMNA A MCCIEAOBAaHUS IMPOIECCOB U 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYIHX YIEOHBIX IPEIMETOB U pEabHON )KU3HH.

Hayana maTeMaTH4eCKOro aHAJIM3a

HenpepeiBabie pyHKIMI. METO HHTEPBAIOB ISl PEIICHUSI HEPAaBEHCTB.

[IpounsBoanas ¢pynkun. ['eomerprueckuii 1 GU3NIECKUI CMBICI IPOU3BOTHOM.

[IpousBonHbie 3neMeHTapHBIX (QyHKIUHA. POpMyIbl HAXOKICHUS IPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpumeneHnne NPOM3BOAHON K HCCICIOBAaHHWIO (YHKIMH HAa MOHOTOHHOCTH W
sKCTpeMyMBbl. HaxosxieHre HanOoJIbIIero ¥ HAMMEHBIIETO 3HaYeHUsT (PYHKIIMU Ha OTPE3KE.

[IpuMeHeHre NPOU3BOAHOW JUIsI HAaXOKJICHUS HAWIYYIIErO PEIICHUs B IPHUKIAIHBIX
3ajauax, AJs ONpeesIeHUs] CKOPOCTH IIpoliecca, 3aJaHHOT0 (OPMYIION UK rpa)uKOM.

[IepBoo6pa3nas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reomerpuyeckuil W (usmueckuil cmbici. BpluucieHune uHTErpana mo
dbopmyne Hetorona—JleitOnuna.

INIJTAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydebHOTO mpeaMera «MaTeMaTHKa» JTOJDKHO 00ecreunBaTh JOCTHKEHHE HA YPOBHE
cpemHero o0mero oOpa3oBaHMs CISAYIONIUX JIMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB:

JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJabTaThl OCBOECHMS HporpamMMbl ydeOHoro mnpeamera «MaremaThka»
XapaKTePU3YIOTCS:

['paxx1aHCKO€ BOCIIUTAHMUE:

C(OPMHUPOBAHHOCTBIO TPAXAAHCKOM NO3MLUH OOyYaromerocss Kak aKTUBHOIO M
OTBETCTBEHHOI'0 4JIE€HA POCCHUICKOrO OOILIECTBa, MPEICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(GYHKUMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUH, HpOLELyp TIpakJaHCKOro oOIiecTBa
(BBIOOpPBI, ONPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B
COOTBETCTBUU € UX (PYHKLHUSAMU U Ha3HAYECHUEM.

IlaTpuoTnyeckoe BOCOUTAHUE:

C(OPMHUPOBAHHOCTBIO POCCUMCKON T'pakJaHCKON MICHTUYHOCTH, YBAXKEHUS K MPOLUIOMY
U HAacTOSIILEMY pPOCCHMCKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOLICHHEM K JOCTHKEHHSIM
POCCHUICKMX MaTeMaTHKOB M POCCHMCKON MaTeMaTH4YeCKOM IIKOJIbl, K MCIOJb30BAHUIO ITHUX
JOCTH)KEHUH B PYruX HayKax, TEXHOJOTHX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEHl pPOCCHMCKOro Hapoja; C(HOPMHUPOBAHHOCTBIO
HPAaBCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEJCHMS, CBSI3aHHOIO C MPAKTHUYECKUM NPUMEHEHUEM
JOCTYDKEHUM HAayKM U JesTEeIbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJaJa B MOCTPOCHHE
YCTOMUYUBOTO OYyAyILETrO.

OCTeTUYecKOe BOCIIUTAHMUE:

JCTETUYECKUM  OTHOIIEHHEM K  MHUpPY, BKJIIOYas  OICTETUKY  MaTeMaTHUYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pEUIeHuH, pacCyXAeHUil; BOCIPHMMYHUBOCTBIO K
MaTeMaTU4YECKUM acleKTaM Pa3JIMUHbIX BUJIOB HCKYCCTBA.

du3nuecKoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHHUSI MPHUMEHATh MaTeMaTHYeCKWe 3HaHUS B HHTepecax
310poBOro M 0Oe30macHOro odpasa *HU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3JI0POBBIO
(3m0poBoe mUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXA, PEryisipHas (uznyeckas




aKTHUBHOCTH); (PM3MYECKOTO COBEPUICHCTBOBAHMUS, NMPH 3aHATUSX CHOPTHUBHO-03JI0POBUTEIBHOM
JESITEILHOCTBIO.

Tpynosoe BocuuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOHS; MHTEPECOM K Pa3IMYHBIM
cdepam mpodeccrHoHaIBHON JEATENFHOCTH, CBS3aHHBIM C MAaTEMAaTHKON U €€ MPHIIOKEHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOD Oyaymiei mpodeccun u pealn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUJIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMYy OOpa3oBaHUIO H
caMo00pa30BaHUIO0 Ha TPOTSHKEHWH BCEH JKU3HM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pELICHUH IPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOI HalpaBIEHHOCTH.

OKOJIOTUYECKOE BOCIUTAHUE:

C(OPMHUPOBAHHOCTHIO SKOJIOTUYECKOH KYIBTYphl, NMOHAUMAHHEM BJIHSIHUS COLUAIBHO-
SKOHOMMUYECKHX TPOILIECCOB HA COCTOSIHME NPHUPOJHON M COLMAIBHOW Cpelibl, OCO3HAHHUEM
rI00aTbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHUM JJIs pelleHus 3a7ad B 00JacTU OKpYXArollel cpelpl, MIaHWPOBAaHUS
MTOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCJIEACTBUMN I OKPYKAIOIIEH Cpeibl.

LleHHOCTH HayYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHUKH, MTOHUMAHUEM MaTeMaTHYeCKO HayKu Kak cgepbl
YeJI0BEYECKOM NeSTeNIbHOCTH, 3TAaNoB €€ pa3BUTHS U 3HAYUMOCTH JUISl Pa3BUTHS IIMBWIM3ALINY;
OBJIQJICHUEM S3bIKOM MAaT€MaTUKU W MaTeMaTU4YeCKOM KYJIbTYpOW KaK CpeACTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBISATh MPOEKTHYID M HCCIEIOBATENIbCKYIO JIEATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHBIE pe3yIbTaThl OCBOCHHS IIPOTpaMMBbl YIeOHOTO MpeaMera «MareMaTHKa
XapaKTEePU3YIOTCS OBJIAJICHUEM VHHUBEPCATbHBIMUA HO3HABAM EIbHBIMU OeliCIEUSIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSMU,  YHUBEPCATILHOIMU — Pe2yIsmUEHbIMU
oeticmeusmu.

1) Vuueepcanvuvie nosnasamenvusle oeticmsus, obecneuusarom Gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECco8 00yHarwmuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICAIOWe20 MUpd,

npuMeHenue 102UYeCKUX, UCCIe008ameNlbCKUX onepayuil, yMeHuti pabomams ¢ uHgopmayueti).

ba3oBble Jornueckne eMCTBU:

BBISBJIAITh U XapaKTepU30BaTh CYILECTBEHHbIC NPU3HAKU MATEeMaTHYECKUX OOBEKTOB,
MOHATUHM, OTHOWIGHUH MEXIy MOHATUAMHU; (QOPMYIUPOBATH ONPEAEICHUS IMOHSATHA;
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(UKALUU, OCHOBaHUSA Ui 000OLIeHUs U
CPaBHEHHsI, KpUTEPUH ITPOBOJMMOIO aHAIIN3A,

BOCIIPUHMMATh, (JOPMYIHUPOBATh U INPEoOpPa3OBBIBATh CYXKJEHHS: YTBEpPIUTEIbHBbIE U
OTpHILIATENIbHbIE, €IMHIUYHbIE, YACTHBIE U 00I1E; YCIOBHBIE;

BBISBJIATh MAaTEeMAaTHYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBS3HM U NMPOTHUBOpeuns B (pakrax,
JAHHBIX, HAONIONEHMAX M  YTBEPXKJAEHUSX; Ipe/ylaraTb KpUTEPUU s BBIABICHHS
3aKOHOMEPHOCTEN U MTPOTUBOPEYUH;

JIeJIaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHHH 110 aHATIOTUU;

IpOBOAUTE CAMOCTOATCIIBHO JOKA3aTCIILCTBA MATCMATUYCCKUX YTBCp)K,I[CHI/II‘;I (HpﬂMBIC u
OoT HpOTI/IBHOFO), BBICTpauBaTh AaprymMCcHTAlliO, MIPUBOAWUTL IIPUMCPBI W KOHTPIIPUMCPEI,
000CHOBBIBATH COOCTBEHHEIC CYXXACHHUA U BBIBOJbI;



BBIOMpaTh cnoco® pemeHUs y4eOHOW 3agaun (CpaBHUBATh HECKOJIBKO BapHAaHTOB
pemieHus, BbIOMpaTh HauboJee MOAXOAANIMH € Y4ETOM CaMOCTOSITETIbHO —BBIJCICHHBIX
KpUTEPUEB).

baz3oBrie Bccieg0BaTEIbCKIE ACHCTRBUS

WCIIOJIb30BaTh  BOMPOCHl  KaK  HWCCJICOBATCILCKUNA  WHCTPYMEHT  TO3HAHWS;
(hopMyIUpOBaTh BOMPOCH], (GUKCHUPYIOIINE MPOTHBOPEYHE, TPOOJIEMY, YCTAHABIIMBATh UCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

HpOBO)II/ITB CaMOCTOSTCIIBHO CHJ'IaHI/IpOBaHHI)II\/’I 3KCH€pI/IMeHT, HUCCIICOOBAHHUC 110
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBIICHUS, IPOIECCA, BBISBICHUIO
3aBUCUMOCTEN MEXy 00ObEKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;

CaMOCTOSITEIIBHO (DOPMYITUPOBATH 0OOOIICHUS W BEIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJTIOJICHUS, UCCIICIOBAHUS, OICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
00001IEeHHNI];

HpOFHOSI/IpOBaTI) BO3MOXHOC paSBI/ITI/Ie HpOHGCC&, a TaKXX€ BbIIBHUT'AaTh npe;monomeHm{ 0
ero paSBI/ITI/II/I B HOBEIX yCJ'IOBI/ISIX.

Pabora ¢ nuadopmarmeii:

BBISBJISITH ACPUITUTHI HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsI OTBETA HA BOMIPOC U JIJIS
pelIeHus 3a/1a4H;

BBIOMpaTh MH(POPMALMIO U3 HCTOYHMKOB PA3JIMYHBIX THUIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH MHMOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh  MH(OpManMIO, NPEACTaBIsITh €€ B  pa3au4HbIX  (opmax,
WJUTIOCTPUPOBATH TpadudecKi;

OLICHUBATh HAAE&KHOCTh HMH(POpPMAIMM IO CaMOCTOSITENIbHO  CPOPMYITHUPOBAHHBIM
KPUTEPUSIM.

2) Vnueepcanvhvle KOMMYHUKAMUGHBIE 0eliCMEUsl, 00ecneuusaiom coopmuposanHocms
COYUANBHBIX HABLIKO8 00YUaAOUUXCAL.

OO01enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBUH C YCIOBUSIMH H LIEISIMH
OOILICHUS; SCHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUSI B YCTHBIX M MHCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHS IO XOJy pCEUICHHs 3a[]a4d, KOMMEHTHPOBATh IIOJIyYCHHBIN
pe3yJbTar;

B X0JIe 0OCYXJICHHs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMbI, POOIEMBI,
penraeMoii 3a/1a4u, BHICKA3bIBaTh HJCH, HAICJICHHBIC HA TOWCK PEIICHHS; COMOCTABISATH CBOU
CYXJCHUS C CYXICHUSMH JIPYTUX YYaCTHUKOB JWANIOra, OOHApYXXHBATh PAa3IHMUUE M CXOICTBO
MO3HIIUIT; B KOPPEKTHOH hopme hopMynHpoBaTh pa3HOTIacHsl, CBOM BO3PAKEHHS;

NPEACTAaBIATh PE3yJAbTAaThl PEIICHUs 3aJadyl, SKCIEPHUMEHTA, WCCIEIOBAHUS, MPOEKTa;
CaMOCTOSITEIEHO  BBIOMpaTh (opMmar BBICTYIUIGHHMST C y4€TOM 33/4a4 TPE3CHTAMH |
0COOEHHOCTEH ayJUTOPUH.

COoTpyaIHHUYECTBO:




MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIMBHUIYaTbHON pabOThI MpH
pemieHNH y4eOHBIX 3a/1a4; MPUHAMATh LEJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBAThH
OpraHu3alui0 COBMECTHON palOThI, pacmpeneniarb BHIbI pabOT, JOTrOBApUBATHCS, OOCYXKIATh
MpoIIecC U pe3yibTaT paboThl; 0000ATh MHEHHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYNIOBBLIX (popmax paboTel (0OCykaeHus, 0OMEH MHEHHM, «MO3TOBbIC
IITYPMBI» M HHBIC); BBINOJIHATH CBOIO YacThb pabOTBI M KOOPAMHUPOBATH CBOM JIEHCTBHS C
IPYrUMH 4IEHAMH KOMAaH/bI, OIICHWBAaTh KAuyeCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vnusepcanvhvie pecynamuensle oeticmausi, 06ecneuugarom Qopmuposanue CMvlcio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CaMoopraumn3anus:

COCTaBJIATh IUIaH, aJTOPUTM pEIICHUs 3aJaud, BBIOMpATh CIOCOO pelIeHHs ¢ y4ETOM
HUMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaThb M KOPPEKTUPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIUHL.

CaMOKOHTDOJIb:

BJIQJIETh HABBIKAMHU I[IO3HABATENbHOM pe(IeKCMH KaK OCO3HAHMS COBEpIIAeMbIX
JNEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3yJbTAaTOB; BJIAJETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJISl IPOIIECcca U Pe3y/bTaTa PeleHusl MaTeMaTUYecKol 3a1a4i;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MPU PEIICHUU 3a7add, BHOCHUTD
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3y/lbTaTa LEId U YCIOBHUSAM, OOBSACHATH MPUYUHBI
JNOCTHKEHHUS] WJIM HEIAOCTH)KCHMSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenmne yuyeOHOro Kypca «AireOpa W Hadajga MaTeMaTHYECKOrOo aHaIM3a» Ha YpPOBHE
cpenHero ooéiero obpa3zoBaHus JOKHO 00ECHEUMBATh JOCTHXKEHUE CIEIYIOIIUX MPEIMETHBIX
00pa30BaTENIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh HOHATHAMU: PAIMOHAIBHOE W JCHCTBUTEIBLHOE YHCIIO, OOBIKHOBEHHAS M
JeCATUYHAsS APOOb, IPOIICHTHI.

BreimonHATe  apudMeTHUecKUe Omepanuud C pPalUOHANBHBIMH M JIEHCTBUTEIBHBIMU
YHCIIaMHU.

BoimonHaTe npuOIMKEHHBIE BBIYMCICHUS, WCIIONB3YS MpaBWIa OKPYIJICHHS, JeaTh
MPUKUIKY U OLIEHKY pe3yJIbTaTa BbIYMCICHHM.

OnepupoBaTh MOHATHAMH: CTENEHb C IEJIbIM TOKa3aTeleM; cTaHaapTHas ¢dopMa 3amucu
JNEVCTBUTENBFHOTO YHCIIAa, KOPEHb HATYPalbHOM CTEMEeHM; HUCIOIb30BaTh MOIXOASIIYI0 (hopMy
3allMCH ICVCTBUTENBHBIX YUCEI ISl PEIIEHUS TPAKTUYECKHUX 3a7a4 U IIPEACTABICHUS JaHHBIX.

OnepupoBaTh NOHATHSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJBHOTO yIJja; UCIIOIb30BaTh
3aMmuch MPOU3BOIBHOTO yIila yepe3 00paTHbIE TPUTOHOMETpHYECKHUe (DYHKITHH.

YpaBHeHHUS U HEPABEHCTBA



OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YPaBHEHUE, HEPABEHCTBO; LEJIOE, PallMOHAIBHOE,
HMPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BommonuATe  mpeoOpa3oBaHWs ~— TPUTOHOMETPUYECKHMX  BBIPAXKEHMH W pemaTh
TPUTOHOMETPUYECKUE YPABHECHMUS.

BoimonsaTe npeoOpa3oBaHUs LENbIX, PAIMOHATBHBIX ¥ WPPALMOHAIBHBIX BBHIPAKCHUN H
peniaTb OCHOBHBIE THUIIBI LIEJIBIX, PAMOHAIBHBIX U HPPAMOHAIBHBIX YPDABHEHU U HEPABEHCTB.

[IpuMeHATH ypaBHEHHsI M HEPAaBEHCTBA JUI PEUICHUS MATEMAaTHMYECKUX 3a7ad M 3a1a4 U3
pa3IMYHbIX 00JaCTe HAYKH U peasIbHOM JKU3HHU.

MonenupoBaTb peajbHblE CUTyalldd Ha $3bIKE anreOpbl, COCTaBIATH BbIPAKEHUS,
YPaBHEHHs, HEPABCHCTBA II0 YCIOBHIO 3aladyd, HCCIEI0BaTh IIOCTPOCHHBIE MOJAECIU C
UCIOJIb30BAHUEM allllapara ajareOpsl.

DyHKIUHN U rpadUKU

OnepupoBaTh NOHATUAMU: QYHKIINS, CIIOCOOBI 3a1aHUs QYHKIMH, 00JIaCTh ONIpEeIEICHUS U
MHO>KECTBO 3Ha4eHUH QyHKIMH, rpa@uK GyHKIIMH, B3aUMHO 0OpaTHbIe (YHKIINU.

OnepupoBaTb TNOHATUSAMU: UYETHOCTh U HEUYETHOCTh (PYHKUUH, HYId (QyHKIUWY,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBathk rpaduku QyHKIUN A5 pelIEHUs] ypaBHEHUI.

Crpoutb U uuTaTh rpaduku JUHEHHOW (QYHKUMHU, KBaJAPAaTUUHOM (YHKIMH, CTETIEHHOU
(YHKIHMH € LETbIM OKa3aTeNEM.

Hcnonws3oBath rpaduku (yHKIUN 71 MCCIEIOBAHMS TMPOIECCOB W 3aBUCHMOCTEH TIPH
pElIeHnH 3a/a4 U3 IPYTUX y4eOHBIX MPEeIMETOB W pealbHOM >KU3HU; BbIpaXkaTh (hopMylaMu
3aBUCHUMOCTHU MEX]Ty BETUYUHAMHU.

Hauana MmaTeMaTH4ecKOro aHaJIn3a

OmnepupoBaTh MOHATHUSMHU: TOCIEIOBATEIBHOCTh, apupMETHYeCKass W TeoMETpUYecKas
MIPOTPECCHH.

OmnepupoBaTh NOHATHSAMH: OSCKOHEUHO YOBIBAIOIIasi FeOMETpUYECKas IPOoTrpeccusi, CyMma
OCCKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHH.

3a1aBaTh MOCIENOBATEILHOCTH PA3IMYHBIMUA CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOTPECCHI ISl PEUICHUs pealbHbIX
3aJa4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATHAMU: MHOKECTBO, OTIEPAIIUU HAJlT MHOXKECTBAMH.

Hcronp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJi ONMCAaHUs PealbHBIX ITPOILIECCOB
U SIBIICHUM, MIPH PEIICHUH 33]a4 U3 IPYTUX Y4eOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPEJICIICHUE, TEOPEMA, CIEJICTBUE, 10KA3aTEIbCTRO.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh MOHATHSMHU: HATypalbHOE, II€JI0€ 4YHUCIO; HCIOIb30BATh MPU3HAKU
JETUMOCTH LIENBIX YUCET, PA3JTI0KEHUE YUCIIA HA IPOCTHIE MHOKUTENM ISl PELICHUS 3a4a4.

OnepupoBaTh NOHITHEM: CTENEHD C PALIMOHATIBHBIM MIOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: JIOTapUbM YKCIa, JECATHUHBIE U HATypallbHbIE TOTapU(pMBL.

YpaBHeHHUS U HEPABEHCTBA

[IpumeHsTH CBOMCTBA  CTENEHM s INpeoOpa3oBaHMsA  BBIPAXKEHHUI; ONEepUpOBaTh
MOHATUSAMM: IIOKA3aTeIbHOE YpPAaBHEHUWE U HEPABEHCTBO; pELIaTb OCHOBHBIE  TUIIBI
[I0KA3aTEeIbHBIX YPABHEHUM U HEPABEHCTB.
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BeimonHaTe npeoOpa3oBaHMs BBIPAXKECHHUH, COACPIKAIIMX JOrapu(Mbl; OIEPHUPOBATH
MOHATUSAMH: JIOTapU(MHUUECKOE YpaBHEHHWE W HEPAaBEHCTBO; peIlaTh OCHOBHBIC THIIBI
norapu(pMUUECKUX YPaBHEHUH U HEPABEHCTB.

Haxonuts pemenus npocTeninx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPaBHEHUU U €€ pEIICHUE; UCII0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHHUM JUIS PELICHUs IPAKTUYECKUX 3a/1a4.

Haxonute penienus npoCTEHIINX CUCTEM M COBOKYITHOCTEHW pallMOHAIBHBIX YPAaBHCHUHN U
HEPABECHCTB.

MonenupoBaTb peajbHblE CUTyalldd Ha $3bIKE anreOpbl, COCTaBIATH BbIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIENOBATh IIOCTPOECHHBIE MOJCIIH C
HCII0JIb30BAHMEM alapara ajreopsl.

DyHKIUHN U rpadUKU

OnepupoBaTh MNOHATUSAMU: epuoanYecKass (yHKIUS, TMPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKH SKCTpeMyMa (DYHKIUMH, HauOoJblllee M HaUMEHblee 3HadeHHs (PyHKIHMH Ha
MIPOMEXKYTKE; NCIIOJIb30BaTh UX JUIS MCCe0BaHus QYHKIIMH, 3alaHHON rpaduKoMm.

OnepupoBaTh  MOHATHSAMHU:  TpaduKd  NOKa3aTeNbHOH,  Jorapu@Muueckod  H
TPUTOHOMETPUUECKUX (PYHKLIMI; N300pakaTh X HA KOOPAMHATHON TUIOCKOCTH M HCIOJIb30BaTh
JUIS pellieHUs ypaBHEHUN U HEPAaBEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JUHEHHBIX ypaBHEHHH U
HCIO0JIb30BaTh UX JUISl PEIICHUS CUCTEMbI JIMHEHHBIX YPaBHEHH.

Ucnonw3oBath Tpaduku (QyHKIUN IS UCCIAEIOBAHUS TPOIECCOB M 3aBUCUMOCTEH U3
JPYrux y4eOHbIX AUCLUILINH.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATUSAMU: HeMpepbIBHASA (DYHKIUS; TPOU3BOIHAS (HYHKIIMH; UCIIOIb30BaTh
TEOMETPUYCCKHUI M GU3HUECKHUI CMBICT TTPOU3BOIHOM TSI pEIICHUs 3a/1a4.

Haxonuth npou3BOAHBIE 31€MEHTAPHBIX (PYHKUUN, BBIYUCISTH MPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnonb3oBaTh MNpOM3BOAHYIO U HCCIEAOBAaHUA (PYHKIMM HAa MOHOTOHHOCTh H
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO I'PaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAMIIYYIIETO PEIICHUs B MPHUKIAIHBIX, B
TOM YHCJIE COMATIbHO-?KOHOMUYECKHX, 3a7a4yax.

OnepupoBaTh MOHATUSAMU: MEPBOOOpa3HAsE M HMHTErpaj; MOHMMATh I€OMETPUYECKUN U
(buznuecKuil CMBICT UHTETpaa.

Haxonuth mnepBooOpa3Hble dIeMEHTApHBIX (YHKIIHM; BBIYUCIATH UHTErpall mo dopmyie
Herorona—JleitOuuna.

Pemats mpukianHeie 3aqa4d, B TOM YHCIE COIMATbHO-DKOHOMUYECKOTO U (PU3MUECKOro
XapakrTepa, CpeICTBaMU MaTeMaTH4EeCKOTO aHalln3a.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KomnnuectBo uacos DNEeKTPOHHBIE
No HaumenoBanue
(undpossie)
n/ pa3zienoB U TEM Bcer | Kontponsnsl | IIpaktuyecku
o0pa3oBaTeNbHbIC
I MIPOrPaMMBbI 0 € paboThI € paboThI
pecypcbl

MHoxecTBa bu6mmoreka [JOK

paIMOHATBHBIX U https://m.edsoo.ru/1568aba
1 | meliCTBUTENIBHBIX 14 2 3

YHCell.

Panmonanbubie
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YPaBHEHUS U

HEPABEHCTBA.
OyHKIAH U bubnuorexa [JOK
2 | rpaduku. CreneHb ¢ 6 https://m.edsoo.ru/1568aba
[EJIBIM TTOKA3aTeIIeM. 3
Apudpmernueckuii bubnuorexa [JOK
KOpEHb N—0i https://m.edsoo.ru/1568aba
3 | cTeneHn. 18 1 3
Hppaumnonaibusie
ypaBHEHHS U
HEPABEHCTBA.
Dopmynbl bubnuoreka [IOK
4 | TPUTOHOMETpHH. 99 1 https://m.edsoo.ru/1568aba
Tpuronomerpuvecku 3
€ YpaBHEHHSI.
ITocnenoBaTeabHOCT bu6mmorteka [IOK
5 | u u nporpeccun. 5 https://m.edsoo.ru/1568aba
3
[ToBTOpEHME, bubnuoreka [IOK
5 0000mIEeHHE, 3 1 https://m.edsoo.ru/1568aba
CHCTEMATHU3aIIH 3
3HaHUMU.
OBUIEE KOJIMYECTBO
YACOB I1O0 68 5) 0
[TPOTPAMME
11 KVIACC
KommuectBo yacoB DJIEKTPOHHBIE
Ne HanmenoBanue
(mudpoBsIe)
1/ pa3AeiioB U TEM Bceer | Kontponbhsl | IIpakTtuyecku 6
n MIPOrpaMMbl 0 € paboThl € paboThI 00pasOBATEILHbIC
pecypcehl
CreneHb ¢ bu6mmoreka [IOK
panroHaIbHBIM https://m.edsoo.ru/fllc4af
[IOKa3aTesieM. d
1 [TokazarenbHas 12 2
GbyHKIHS.
[TokazarenbHbIe
ypaBHEHUS U
HEPaBEHCTBA.
Jlorapupmuueckas bubnuoreka [JOK
byHKIHS. https://m.edsoo.ru/f11c4af
2 | Jlorapudmuyeckue 12 d
ypaBHEHHUS U
HEpaBEHCTBA.
TpuroHomeTpudecku bubnuorexa [IOK
e GyHKIMM 1 NxX https://m.edsoo.ru/f11c4af
3 | rpaduxm. 9 1 d
Tpuronomerpuuecku
€ HepaBeHCTBA.
[IpounsBogHasi. bubnuorexa [IOK
4 | Ilpumenenue 24 1 https://m.edsoo.ru/f11c4af
MTPOU3BOTHOM. d
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Wurerpain u ero bubnuorexa [JOK
5 | npuMeHeHus. 9 https://m.edsoo.ru/f11c4af
d
Cucrembl bub6mmoreka [{OK
6 | ypaBHEHHH. 12 1 https://m.edsoo.ru/f11c4af
d
Harypanbnble u bubnuorexa [JOK
7 | memnble 9uca. 6 https://m.edsoo.ru/f11c4af
d
[ToBTOpeHwue, bubnuorexa [JOK
8 000011EHME, 18 5 https://m.edsoo.ru/fl1c4af
CHCTEMATHU3AIIH d
3HAHUI.
OBIIEE KOJIMYECTBO
YACOBIIO 102 7 0
I[TPOTPAMME

BocnutaTenbHblil moTeHan yueOHOro npeaMera «Airedpa U Hayana MaTeMaTH4YeCKOTro
aHanu3a. ba3oBbiil ypoBeHb» ans oOywarommuxcs 10-11 kmaccoB peanusyercss yepe3 MOIYIb
«YpouHas AeATeNbHOCTH» Pabouelt mporpaMMbl BOCIUTAHUSA, SBISIOMEHCS HEOThEMIIEMOI

qacCTbIO

OCHOBHOM 00pa30BaTeIbHON  TIPOTPAMMBI

HayajbHOTO O0O0mmEero o0pa3oBaHus,

yrBepxka¢HHON aupektopom MBOY «COII Ne 28» (mpotokoun Ilemarornueckoro Cosera Ne 1
oT 29 aBrycta 2023 rona).

Buo

oesamenbHoCmu

Dopma
oesamenbHoCmu

CooeporcanuedesmenvHocmu

Tlo3naBarenpHas

NurepaktuBHbIeOp
MBIy4eOHONPaOOThI

JIucKyccuu, NeNIOBbIE MTPBI, MACTEPCKUE, METOIbI
IIPOCKTOB, YCTaHOBJICHHE JIOBEPUTEIIBHBIX
OTHOIIIEHUH MEXTY YIUTEIIEM i1
00y4aIONIMMHUCS,CIIOCOOCTBYIOIIMX — [TO3UTHBHOMY
BOCIIPHATHIO  OOy4arOIIMMHUCS  TpeOOBaHWA U
npoch0 YUUTENs, MPHUBJICYCHUIO MX BHUMAHHS K
obcyxaaemMoit Ha ypOKe nHpopMauu,
AKTHUBM3allMH MX II03HABATEIBHOM JIEATENHHOCTH;
noOyxJeHre o0yJaromuxcs cooI0aaTh Ha YpoKe
OOIIECIPHUHSATHIC HOPMBI

MOBE/ICHUs, TMpaBuUiIa OOMIEHUS CO CTapIIUMH
(yauTensmu), CBEpCTHUKAMU

(oOy4aroIMMICs), CaMOOPraHU3aluN

HccnenoBarenbckas

HayuHo-
PaKTHYECKHEKOH (D
EpECHLIMU

CopeiicTBE  PACKPBITHIO ~ HMHTEPECOB U
CKJIOHHOCTEHN K MI03HABATEJIbHO -
HCCIIEIOBATENBCKON U TBOPYECKOMN
JESATENIBHOCTH U
(dbopMHpOBaHHIOMETAITPEIMETHBIX

00pa30BaTEeNbHBIX PE3YJIbTAaTOB OO0YUaIOIINXCH,
ydyacTu€ B IIKOJIbHOW HAay4YHO-IIPAKTHUYECKOU
KoHpepeHiMu «Mbl — Oynymee Poccum», B
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ropoackux u Bcepoccuiickux HIIK

[Mpodopuentanmonn | [Ipodopuenraimonn | Gusznka, XUMHsS, MaTeMaTUKa U T.J; 3HAYMMOCTh

as BIEYPOKH npeaMera B IpoecCHOHANTBHOM eI TeTbHOCTH
Tlo3HaBareIbHAas [Ipeamernbienenen| Opranuzanuss W NPOBEIEHUE  MPEAMETHBIX
u HEJIeNIb, TMPOBEJCHUE MEPONPUITUI U TOMOIIb
relaroraM
Ilo3HaBaTenbHAS OJIUMITHA B VYyactue BO BCEPOCCHICKON OJIMMITHAIE
IIKOJIBHUKOB

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1. Marematuka: ainre6pa u Hauyajga MaTeMaTHYECKOTO aHaIn3a, reoMeTpus. Anredpa u Havasa
MareMatudeckoro aHaimsa. 10 kimacc. YueOHuK 1 0011eo0pa3oBaTeNIbHBIX OpTaHU3aIui
(6a30BbIit 1 yrnyonénneiid ypoan). B 2 4. Y. 1 /A.I'. Mopakosuy, I1.B. Cemenos. - M.:
Mmuemo3smnna, 2021.

2. Maremaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHalu3a, reoMeTpusi. Anredpa v Hayaa
MareMatndeckoro aHaimsa. 10 kimacc. YueOHuK 1 0011eo0pa3oBaTeNIbHBIX OpTaHu3aIui
(6a3oBbIii 1 yriryonéHubiil ypoBan). B 2 u. U. 2 /[A.I'. Mopakosud u 1p.] - M.: MaeMo3uHa,
2021.

3. Maremaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHalu3a, reoMeTpus. Anredpa v Hayaa
MaTemaThdeckoro aHanuza. 11 kimacc. YueOHuk 1 001eo06pazoBaTeIbHbIX OpraHu3auil
(6a30BbIit 1 yrnyonénueiid ypoBan). B 2 4. Y. 1 /A.I'. Mopakosuy, I1.B. Cemenos. - M.:
Mmuemo3snna, 2021.

4. Matemaruka: anrebpa 1 Hayalla MaTEMaTUYECKOTO aHallu3a, reoMeTpus. Anredpa u Hayana
MaTemaThdeckoro aHanuza. 10 kimacc. Y4ueOHuk i 0011e00pa3oBaTeNIbHBIX OpraHU3aIHii
(6a3oBbIit U yriryonéuubiii yposan). B 2 u. U. 2 /[A.I'. Mopakosu4 u ap.] - M.: MHemMo3uHa,
2021.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

1. Kapnayxosa O. A. Ilpuknaansle 3aauu B MaTemMaruke: yuebHoe nmocodue / O. A.
KapnayxoBa, B. A. IllepmneBa, T. O. KouetkoBa. — Cub. denep. yH-T, MH-T KocMud. ¥ HHGOPM.
texHosoruil. — Kpacnospck: COVY, 2020.

2. [Tnaypun JI. @. O TpUroHOMeTpUHU U HE TOJIBKO O Hel: mocodue ans yyamuxcest 9—11 ki1 — M.:
IIpocsemenue, 1996.

3. Noiis . Kak pemats 3agauy: nocobue ais yuuteneil. — 'ocynapcTBeHHOE yueOHO-
IeJarornyeckoe u3narensecrso Munucrepersa npocsemenns PCOCP, 1959.

4. Tpyxun A. B. O6 ucnonb30BaHiM BUPTYaJIbHBIX JabopaTopuii B oOpasoBanuu / A. B. Tpyxun
// OTKpBITOE U JUCTaHIIMOHHOE 0Opa3zoBanue. — 2002,

5. anupo M. M. Hcnonb30BaHue 3aa4 ¢ MPAKTHYECKUM COJAEPKaHHEM B IIPETOIaBaHUU
MaremaTuku. K. s yaurens. — M.: Ilpocsemenne, 1990.
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MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. lMopran «EguHoe conepskanue od1iero oopazoBanus». — [ nekTpoHHbIH pecype]. — URL:
https://edso0.ru/.

2. Meroanyeckue keicel o matematuke. — ®I'BHY «MHCTUTYT CTpaTeruu pa3BUTHS
obpazoBanus». — https://content.edsoo.ru/case/subject/6/.

3. OGyuaroras oHIaiH-cucTemMa 1o Mmatematuke «01Maremarnka». — [ DIEKTPOHHBIN pecype]. —
URL: https://01math.com.

4. Poccwiickas 3JIeKTpOHHas IIKoja. — [ DaekTponnsiid pecype]. — URL: https://resh.edu.ru/.

5. CemuHapsl «MeTtoauueckas MoAJIepKKa yuuTelae MaTeMaTUKY IIPU BBEICHUU U pealln3aliu
o6noBieHHBIX PT'OC OO0 u COO». — ®I'BHY «MMICPO PAO» — [DnekTpoHHBIN pecypc]. —
URL.: https://edsoo.ru/Metodicheskaya_podderzhka_uchitelej_matematiki_pri_vvedenii
_i_realizacii_obnovlennogo_FGOS_0OO.htm

6. CepBuc oHaitH moctpoeHus rpadukoB. — [DnekTpouHbIi pecypc]. — URL: http://yotx.ru/.

7. ®epnepanbHas paboyasi mporpamma cpeaHero oouero oopasoanus npeamera «MaTemaTHKa
(6a30BbIit ypoBeHB). — M., 2023.

8. ®enepanbublii mpoekT «L{ndporas oOpazoBarensHas cpeaa» Munnpocsemenus Poccun. —
[DnexTponnsIit pecypc]. — URL: https://edu.gov.ru/nationalproject/projects/cos/.
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