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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro Kypca «Anrebpa M Hadaia MaTeMaTHYeCKOTo
aHanu3a» (yrmIyOJeHHBIM YpPOBEHB) TpeaMeTHOM obmactm «MaremaTuka U
uHpOopMaTHKa» pa3padoTaHa B COOTBETCTBHH C:

- ®enepanbHbiM 3akOHOM 0T 29.12.2012 Ne 273-®3 «OO0 o00pa3zoBaHUU B
Poccuiickoit denepannm» (C U3BMEHEHUSIMU);

- denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEIHErO
oOmiero oOpa3oBaHUs, YTBEPKIECHHOTO NpHKa3oM MuHucTepcTBa 00pa3oBaHUs U
Hayku P® ot 17.05.2012 . Ne 413 (¢ uBMEHEHUSIMU U JIOTIOJIHEHUSIMHU );

- denepanbHON 00pa30BaTEIHLHON MPOrpaMMON CpeIHEro OOIIEro oOpa3oBaHus,
YTBEPKJICHHON MIPUKA30M MuHIIpOCBENIEHUS Poccun oT 18.05.2023
Ne 371 (¢ u3BMEHEHUSIMU U JIOTIOJIHEHUSIMH )

- pabodeil mporpamMmoi BOCIHUTaHUS C Y4ETOM HPOBEPSIEMBIX TPEOOBAHUN K
pe3ynbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTelbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
00pa30BaHUsA: JTyXOBHO-HPABCTBEHHOTO pAa3BUTHUS, BOCIHUTAHUSA W COLUATH3AIIH
oOyuarontuxcs (IIpunoxenue).

B mporpamve yuteHsl wuaen u nonoxkeHus KoHmemmmu — pa3BUTHS
MaTemarnueckoro oopaszoBanus B Poccuiickoit @enepanuu.

[IpuopureTrnpie nenun oOyudeHus wmartematuke B 10-11 kmaccax Ha
yriyOnéHHOM YpOBHE:

(dbopMUpOBaHKE LEHTPAJIbHBIX MAaTEMAaTUYECKUX MOHATHH (YMCII0, BETUYHHA,
reomeTpuyeckas (Qurypa, mepeMeHHas, BEpPOATHOCTb, (PYHKLMs, NPOU3BOJHAI,
UHTETpasl),  OOeclneuyuBaIOUIMX  MPEEMCTBEHHOCTh M MNEPCIEKTUBHOCTh
MaTEeMaTU4YeCKOro 00pa3oBaHus 00yUarOIINXCS;

noJIBeJIcHNEe OOydaroluXxcsi Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSA3M MaTEMaTHKU U OKPY’KAIOLIEro MHpa, MOHUMAaHUIO MaTEMaTHUKU Kak
gacTH 00IIel KyIbTyphl YEIOBEUECTBA,

Pa3BUTHE WHTEJUIEKTYaJIbHBIX U TBOPYECKHUX CHOCOOHOCTEW O0y4arommuxcs,
MO3HABATEIIbHOM  aKTUBHOCTH, HCCIEJOBATEIbCKAX YMEHUH, KPUTUYHOCTH
MBIIUICHHSI, UHTEpeca K N3YYCHUIO MAaTEeMaTUKU;

dopmupoBanre (HYHKIIMOHATFHOM MaTeMaTHYE€CKOW TPAaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTHYECKUE ACTEKThl B PEalbHBIX JKU3HEHHBIX CHUTYAIUSIX U
OpU M3yYEHUU JPYTUX YUEeOHBIX MPEIMETOB, NPOSBICHHUS 3aBUCUMOCTEN WU
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha S3bIKE MAaTeMaTUKU U CO3[aBaTh
MaTeMaTHYeCKUe MOJENU, IPUMEHATh OCBOCHHBIM MaTeMaTHUYECKHUN ammapar ajis
pellieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lay, MHTEPIPETUPOBATh U OLICHUBATH
MOJTy4YEHHBIE PE3YIbTaThI.

B xone u3yuyenus yueOHOro kypca «Ainrebpa u Hadajla MaTeMaTHYECKOIO
aHanM3a» 00ydYaroIuecs MOJyYaroT HOBBIM OMBIT PElIeHUs MPUKIAJAHBIX 3a71ad,
CaMOCTOSITEJIBHOT'O ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIEH PEeallbHbIX CUTYyallWi,
UHTEPIIPETallud  TOJYYCHHBIX  pEIIeHWid, 3HAKOMSITCS C  TpHUMepamu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TPHpPOJAE, HAayKe W HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTHYECKUMU OTKPBITHSIMH U UX aBTOPaMH.



VY4eOHblii Kypc 00nanaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTrcs Kak uepe3 YydeOHbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbopMUPOBaHNIO HAYYHOTO MHPOBO33PEHMsI, TaK U dYepe3 crneuuduky ydeOHOi
NeSITeTbHOCTH, TpeOyromeil MpOoAOKUTEIFHON — KOHIIGHTpPAallUd — BHUMAaHMS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a  IIOJyYEHHBIN
pe3yJbTar.

B crpykrype ydeOHOro Kypca «Anrebpa W Hayajla MaTeMaTHYECKOTO
aHaJN3a» BBIICJICHBI CIEAYIOIINE COepKaTebHO-METOANYECKUe TuHNM: «Yucna
U BBIUMCICHU», «DyHKIMU U TpaduKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOT0 aHaIn3a», «MHOXKECTBa U JIOTHKA.

Ha wu3yueHune yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTH4YECKOrO
aHanuza» oTBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



4
COJEP) KAHHUE OBYUEHUS

10 KITACC

Yuciia 1 BBIYMCTICHUS

Paunonanpupie uncia. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOLEHTHI,
OeckoHeuHbIe Tepuoauueckue apodu. [Ipumenenue apobeil M TPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a9 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEAIbHOM KU3HH.

JlecTBUTENbHBIE 4YMCIIA. PanuoOHAJIBHBIE M HPPALMOHAJIBHBIE YHUCIA.
ApudpmeTnueckue  onepauMd ¢ JCUCTBUTENBbHBIMU  4uciaaMu.  Moayib
JEHCTBUTENBHOTO Ynciaa U ero cBoicTsa. [IpuOmmkEHHbIE BBIYUCIIECHUS, ITPABUIIA
OKPYIJICHHs], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ nenbiM  nokasareneM. buHoMm Herootona. Hcenons3oBaHue
NOJXOAIIEeH (POPMBI 3alMCH IEUCTBUTENBHBIX YUCEI JIJIS PEIIEHUS TPAKTUUECKUX
3aJ1a4y ¥ NpeJCTaBICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHb ¢ palnMOHAJIBHBIM TOKA3aTeieM U €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm umncna. CpoiictBa jorapudma. JleciTuuHble M HaATypajbHbIE
Jorapu(Msl.

CHHYyC, KOCHMHYC, TaHI€HC, KOTAHT'€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCHHYC M apKTaHT€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaectBa u TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHMs-cielncTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUS LEIbIX U IPOOHO-PAIUOHATIBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOrouJIeHbl OT OJHOW mepemMeHHOW. JleneHue MHOrouseHa Ha
MHOrO4JieH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
koapurmentamu. Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COEPKAIIMX CTENIEHU U KOPHH.

WppauroHanbHbie ypaBHEHUSI. OcHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPaBHEHUIA.

IToka3aTenbHble ypaBHEHUS. OCHOBHBIE METOIBI PEUICHUS MOKA3aTEJIbHbIX

YPaBHEHUM.
[IpeoOpazoBanue BeIpaKEHHH, COACPIKANTUX JTOTApU(MBI.
Jlorapudmuueckne  ypaBHEHHUS. OcHOBHBIE =~ METOABI  pEIICHUs
Jorapu(pMUYECKUX ypaBHEHUH.
OcHoOBHBIE TPUTOHOMETPUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMeTpU4ECKUX YpaBHEHU M.
Pemenne cucrem JMHEHHBIX ypaBHEHHMW. Marpuia CUCTEMBl JIMHEHWHBIX
ypaBHeHU. OmnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUN CMBICT H
CBOIMCTBA, BBIUUCIICHUE €r0 3HAYCHUS, TPUMEHECHHUE OMPEACIIUTENS JJIsl PEIICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHWM. PellleHne NPUKIAAHBIX 33a4 C TOMOIIBIO



CUCTEMBl JIMHEWHBIX ypaBHeHMW. lccnenoBanume mOCTPOEHHOM MOAENM C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne mMaremMaTHYECKUX MOJEIEH PEalbHOM CUTyalluH C IMTOMOIIBIO
YPaBHEHUN W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad M3 pa3IUYHbIX O0JIacTell HAyKu U peanbHON
KU3HU.

DOyHKUUM U Tpaduku

OyHKIMA, crnocoObl 3amaHus (GyHKIMH. B3aumHO oOpaTHbIe (GYHKIIUH.
Komnosumms @yukiuit. I'paduk  QyHkimu. OnaemeHTapHble TpeoOpa3zoBaHUs
rpaduKoB GQyHKIIHIA.

OO6nacth omnpezeseHuss 1 MHOKECTBO 3HaueHui ¢yHkuuu. Hynu dyHkuuu.
[TpoMexyTku 3HaKOMOCTOSTHCTBA. YETHBIC 1 HeuéTHbIe QyHKIMH. [lepuonnyeckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIUMU. MakKCUMyMbl U MHUHUMYMBI
dbyukiuu. Hanbomnbiee u HauMeHbIlee 3HaueHUs (DYHKITUU Ha TIPOMEKYTKE.

Jlunelinas, KBajpaTU4Hasi U JAPOOHO-JIMHEHHAs (PYHKUIMH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GpyHKUHMS C HATYPAJIbHBIM U LIETBIM MOKa3areneM. E€ cBoiicTBa u
rpaguk. CpoiictTBa U rpaduk KOpHS N-Oi cTeneHu Kak (yHKIMH OOpaTHOU
CTEIICHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazaTenbHas u jorapudmuyeckas (HyHKIIMH, UX CBOMCTBA U TrpaduKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHUs] ypaBHEHUH.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pPEAIbHBIX IpOIEccCaX M SBJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hayaja MmaTeMaTH4ecKOro aHajamsa

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUS IOCJEIOBaTeIbHOCTEH. MeTton
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OTrpaHUYECHHbIC
NocCJIe0BaTENbHOCTH. MICTOpHsST BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas 1 reoMeTpuUecKas nporpeccuu. beckoneuno yObIBaro1ast
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILEH reoOMEeTpUYecKO
MPOTrpeCCUU. JIMHENHBIA U 3KCIHOHEHLIMAIBHBINA pOCT. Yucio €. @opmyiia ClI0KHBIX
IpOLEHTOB. Mcronb30BaHWE TMPOTPECCUM JUIsl PEIIEHUs pealbHBbIX 3a1ay
IPUKJIAJHOIO XapaKTepa.

HemnpepoiBable (QyHKIIMM ¥ uX cBoWcTBAa. TOukM pa3pbiBa. ACHMITOTHI
rpadukoB ¢ynkiuit. CBoiicTBa (GYHKIIMNA HENPEPHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PEIICHHUs HepaBeHCTB. [IpuMeHeHue CBOWMCTB HeENpephIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npou3BoJHble PyHKIMU. OnpeaeneHne, reoMeTpudeCcKuii
U (U3MYECKUH CMBICI MPOM3BOAHOW. YpaBHEHUE KacaTellbHOM K Trpaduky
GbyHKUIHU.

[IpousBognbsie  snemeHTapHbIXx  QyHkuud.  IlpousBomHas  cymMmBbl,
MPOU3BEJEHUS, HACTHOTO U KOMITO3ULIMK (PYHKITUH.



MHo3KeCcTBa U JIOTHKA

MHOK€eCTBO, omepalny HaJ MHOXKECTBAMHU M HMX CBOMCTBa. J(marpammsbl
Oiinepa—Benna. IIpumeHeHHME TEOPETHKO-MHOKECTBEHHOIO —ammapara Ui
ONMCAHUSI PEANbHBIX IPOLECCOB M SIBJICHUW, MPU PEIICHUU 33a4a4 U3 APYTHUX
y4€OHBIX NMPEAMETOB.

Ornpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOT0 OOBEKTa, CIEICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

Harypanbubie u nenble yucna. [I[puMeHeHnE MPU3HAKOB JEIMUMOCTH LEIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa s peneHus
3a/1ay B LEJbIX YHCIIAX.

KommiekcHble uncna. AnreOpamyeckas M TpUTOHOMETpHUYEcKas (POpMBI
3aMCH KOMIUIEKCHOTO 4Hclia. ApU(PMETHYECKHE OMNepaluu C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHME KOMIUIEKCHBIX YHCE]l Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-0i CTeneHU M3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YKCEN IJIs PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTh YpPAaBHEHUH M HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEW  TPUTOHOMETPUYECKUX  ypaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OcCHOBHBIE METOJbI PEIICHUS] TOKA3aTEIbHBIX M JIOTapUOMHUUECKHUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CUCTEM M COBOKYIHOCTEH pallMOHAIbHBIX,
UppalMoHaIbHBIX, TOKA3aTEIbHBIX U JOTapU(YMUUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMTApaMETpaMHu.

[IpumeHenne  ypaBHEHWH, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 Pa3IMYHBIX 00JacTel HayKu W pealbHON
YKW3HU, UHTEPIIPETALIMS OJYYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKHU

I'padux xommosuiuu ¢yHknui. ['eomerpuueckue 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue PyHKITUN, X CBONCTBA U TpaUKH.

I'paduueckue mMeTonwl pelieHus ypaBHEHMM W HepaBeHCTB. | paduueckue
METO/Ibl PEIlIeHU 3a/1a4 C TapaMeTPAMH.

Ucnonb3oBanue rpadukoB (QyHKIMNA )1 HCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aJa4 U3 JPYTUX YUYEOHBIX
MPEIMETOB U PEATBHOU KU3HU.



Hayaja MaTeMaTH4eCcKOro aHajamu3a

[IpumeneHnne Mpou3BOAHON K UCCIEIOBAaHUIO (DYHKIMNA HAa MOHOTOHHOCTD U
KCTpeMyMbl.  Haxoknenume  HamOONbIIEro M HAMMEHBIIETO  3HAUYCHUH
HENPEepHIBHON (YHKIIMH HAa OTPE3KE.

IIpruMmeHenne TPOU3BOMHOM JUIsl HAXOXKJICHMS HAWIY4dIIEro pELICHHsS B
NPUKIAIHBIX 3a/ladax, s ONpPEACIICHUS] CKOPOCTH M YCKOPEHHS IMpoluecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

HnTerpain. ['eomeTpuueckuu CMBICII WMHTErpaa. Brruucienue
onpenenéHHoro uaTerpana o gopmyne Hetorona-Jleionua.

[Ipumenenue wuHTErpana JJisi HaXOXKIEHUS TUIOMIa/eH IIOCKUX (UTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenunit auddepeHnuanbHbIX ypaBHeHU. MaremaTudeckoe
MOJICJIMPOBAHUE PEAIbHBIX IMPOLECCOB C TMOMOLIBI AU depeHIInaTbHbIX
YPaBHECHUM.



IUTAHAPYEMBIE PE3VJBTATHEI OCBOEHUS
YYEBHOTI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOT' O AHAJIN3A»
(YT JIYBJEHHBINA YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK O0YYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCHUUCKOTO OOIIECTBA, MPEICTABICHUE O MaTEMaTUYECKUX
OCHOBaxX  (YHKIIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIETYP
rpakIaHCKOTO 00IIecTBa (BBIOOPHI, ONMPOCKHI U JIPYroe), YMEHUE B3auMOJCHCTBOBATh
C COIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C WX (PYHKITUSIMH U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKONW HIEHTUYHOCTH, YBAXKECHHS K
MPOIUIOMY M HACTOAIIEMY POCCUICKOW MaTeMaTHUKH, IEHHOCTHOE OTHOILICHHE K
JOCTHKEHUAM POCCHUCKMX MATEMATUKOB U POCCUMCKOM MATEMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE OTUX JIOCTHKEHHM B JPYrMX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JTYyXOBHBIX IEHHOCTEM POCCUIMCKOTO Hapoja, cOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, STUYECKOTO MOBEJCHHUS, CBSA3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKEHHUN HAYKH U JIEATEIIbHOCTHIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIOUasl OSCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHHUM, pacCy ACHUI, BOCOPUUMYHBOCTb K
MaTeMaTUYECKUM acIleKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSATh MAaTEMATHUYECKUE 3HAHUS B MHTEpecax
3I0POBOTO M Oe30IacHOro obpasza JKHW3HU, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOC THUTAHHWE, COAJAHCHPOBAHHBIM PEKUM 3aHATHH M OT/BIXA,
peryisipHas (Qusuyeckas AakTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHE TIPH
3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBLHOM AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYyHIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUs, HWHTEpPEC K
pazMuHbIM cepam mpodecCroHaTbHON JAEATeIbHOCTH, CBI3aHHBIM C MAaTEMAaTUKOMN
U e€ MPUIOKECHUSIMHU, YMEHHUE COBEPIIaTh OCO3HAHHBIN BBIOOp OyyIiel mpodeccun
U peajn30BbIBaTh COOCTBEHHBIC YKW3HEHHBIE TJIaHbI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTH4eCKOMY OOpa30BaHUIO U CAaMOOOPA30BaHUIO HA MPOTSHKCHUU BCEU KU3HH,
FOTOBHOCTh K aAKTUBHOMY YYaCTHIO B  PEIICHUM TMPAKTHYECKUX  3ajad
MaTeMaTU4YECKOW HaMpaBJICHHOCTH;



7) 3K0JIOrH4€CKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh  DKOJIOTMYECKON  KYJbTYpPbl, TMOHMMAaHUE  BIUSHUSI
COITMAJIbHO-PKOHOMHUYECKUX IPOIIECCOB HAa COCTOSIHHUE MPUPOIHOM W COLMAIBHOM
Cpenbl, OCO3HAHME TJI00AIHFHOTO XapaKTepa AKOJOTUUECKUX ITPOOJIeM, OpHEeHTAINS Ha
IIPUMEHECHHE MaTEeMaTUYECKUX 3HAHUM IS pelieHUs 3a7a4 B 00JIaCTH OKPYKaIoIIeH
cpenbl, IJIAHUPOBAHHWE IIOCTYNKOB M OLEHKU HMX BO3MOXHBIX IOCIEICTBHI IS
OKPY’KaroIeH Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH U OOIICCTBEHHOW MPAKTHKHU, TOHUMAHUE MAaTEeMaTHYECKOM
HayK{ KakK c(epbl YeJTOBEUYECKOM JCSITEIBHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYUMOCTH
JUIS pa3BUTHSI LIMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MATEMATHUKA U MaTEeMaTU4eCKOM
KYJbTYpPOU KaK CpeJCTBOM MMO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEIOBATENBbCKYIO ICSATEIbHOCTh HHANBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble jornyeckue 1efcTBUA:

BBISIBJISIT M XApAaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKA MATEMaTUYECKUX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAy MOHATUSAMHU, (GOPMYIUPOBATH ONPEAEIICHUS
MOHSTHH, YCTaHABIIMBAThH CYIECTBEHHBIN MPU3HAK KiacCU(UKAIIUU, OCHOBAHUS JIJIs
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opmyaupoBaTh W NpeoOpa3oBbIBATh  CYXKACHUS:
YTBEPAMUTEINIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MPOTUBOPEYUS B
(akTax, IOAaHHBIX, HAOMIOAEHUSX W YTBEPKICHUSX, MpeIyiaraTb KpUTEpUU IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN ¥ TPOTUBOPEUNI;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHJIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIBHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPIKICHHI
(IpsiMble M OT MPOTUBHOIO), BBICTPAUBATh APTYMEHTAILINIO, TPUBOJUTH MIPUMEPHI U
KOHTPIIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIbI;

BBIOMpATh Crmoco0 pemieHus ydeOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHHUs, BEIOMpPATh HauboJjee MOAXOMAINNA ¢ YIETOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM HMHCTPYMEHT IO3HAHMUS,
dbopMynHpoBaTh BOIIPOCHI, dukcupyroume MIPOTUBOPEYHE, npo0iemy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO
NO3UINI0, MHEHHUE;

IPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, UCCIIEI0BAHHE
[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBbEeKTa, SIBJICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, NIPOLIECCAMU;



10

CaMOCTOSTENFHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJALI IO PE3YJIbTaTaM
NpOBEACHHOTO  HAONIONEHUS,  WCCIEAOBAaHUSA,  OICHMBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIIEHUH;

NPOTHO3UPOBATh BO3MOXHOE PAa3BUTHE TMpoIecca, a TakkKe BBIIBUTATh
MIPE/IIIONIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITh JEQUITUTHl MHPOPMAIUH, JAHHBIX, HEOOXOIMMBIX JUIsI OTBETa Ha
BOIPOC U ISl pEHICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIUIO M3 WCTOYHHUKOB PA3TMYHBIX THIIOB, aHAM3UPOBATH,
CHUCTEeMaTU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIUIO PA3TUYHBIX BUIOB U (HopM
Mpe/ICTaBICHHUS,

CTPYKTYpUpPOBaTh HH(OPMAILINIO, TPEACTABIATh €€ B Pa3IUYHbIX (opmax,
WUTIOCTPUPOBATH TpapUIECKH;

OIICHUBATh HaJEKHOCTD uHdopMaIuu o CaMOCTOSITENILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIE NelCTBUSA

OoO1enue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKICHUSI B COOTBETCTBUHU C YCIOBUSIMHU U
IEJSIMUA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHHS B YCTHBIX U
IMUCBbMEHHBIX  TEKCTaX, JlaBaTh IIOSCHEHUS 10 XOAYy PpCIICHWS 3ajadH,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3YNIbTAT;

B XOJi¢ OOCYXIEHHUS 3aJlaBaTh BOIIPOCHI MO CYIECTBY OOCYKIaeMOH TEMBI,
MpoOJIEMBI, pelaeMoi 3a/1auu, BRICKa3bIBATh WJICH, HAIICIICHHBIC HA TIOUCK PEIICHMS,
COTIOCTaBIIATh CBOM CYXKACHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB JHAJIOTA,
oOHapy>XMBaTh pa3IU4YMe W CXOJACTBO TO3UIMH, B KOPPEKTHOH Qopme
(bopMyIMpOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEACTABISATh PE3YyAbTaThl PEIICHHS 3aJaud, DKCIIEPUMEHTA, HCCIICIOBAHUS,
IIPOEKTa, CAMOCTOSTEIBHO BHIOMpATh (OpMAT BBICTYIUICHHS ¢ Y4YETOM 3ajad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHBIE YHHBEpPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIATH IIJIaH, aITOPUTM PEIICHHS 3aJa4yd, BIOMPATh CIIOCOO PEIICHHS C
y4ETOM MMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIA HHTEJJIEKT:

BJIaJIETh HaBbIKAMH TO3HABATEIHLHON pedIeKCHHM KaK OCO3HAHMS COBEPIIIAEMbIX
NEUCTBUN W MBICIUTEBHBIX MPOIECCOB, HUX PE3YyJbTAaTOB, BJIAJIETh CHOCOOAMHU
CaMOMNPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U PE3yJibTaTa PELICHUS MaTeMaTUYECKOM
3a7a4u;

NPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEHICHUM 3aJayH,
BHOCHUTHh KOPPEKTHBBI B JICATCIHPHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, JAaHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;
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OLICHHMBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTUKEHMSI WM HENOCTH)KEHUS PE3YJbTAaTOB JEATEIbHOCTH, HAXOJIUTh OLIMOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIAMBUAYaIbHON
paboThI pU pelIeHnN Y4eOHBIX 3a/1a4, IPUHUMATH 11€JIb COBMECTHOMU JI€ATEIbHOCTH,
IUIAaHUPOBATh OPTaHU3alMI0 COBMECTHOM pabOThl, pacnpenensarth BUIbl padoT,
JOTOBapUBaThCSA, OOCYKIaTh MPOIECC M pPe3yabTaT padoThl, 0000IIaTh MHEHUs
HECKOJIBKMX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTsl (00CyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE HITYPMBD) U UHBIE), BBHIIIOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JCHCTBUSA C IPYTMMH YJI€HAMU KOMAaH/Ibl, OLICHMBATh Ka4€CTBO CBOETO BKJIAJA B
o0mMii  OPOAYKT MO  KpUTEpHsIM,  CPOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMMOJICHCTBHSI.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenuss B 10 kjacce oOyyaromuiicsi TOJYYHUT CIEIYIOLTUE
IpEeIMETHbIE pe3yJIbTaThl MO OTAENbHBIM TeMaM pabodeil mporpamMMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajia MaTEMaTHYECKOTO aHATN3ay:

Yucia 1 BbIYUCICHHUA:

CBOOOZIHO ONEpUPOBATH MOHATUSMHU: pAIMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas  ApoOb, MPOLEHThl, HMpPpalMOHAIbHOE  YHUCIO, MHOXKECTBA
PALMOHAIIBHBIX U JCHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA,;

NPUMEHATh JpoOM M MPOUEHTHl MJis pEeUIeHUs MNPUKIATHBIX 3a4ad U3
Pa3JIMYHBIX OTpACIICd 3HAHUW U PEaJIbHOM KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIYMCIICHUS, IPABUIa OKPYTJICHUS, PUKUIKY U
OLIEHKY PE3YJIbTaTa BbIYUCIICHH;

CBOOOJHO OMEPUPOBATH IMOHSATUEM: CTENEHb C LEJbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOMASAINIYI0 (OpMy 3anucy JEHCTBUTEIBHBIX YUCEN ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHBIX;

CBOOOZIHO ONEpUPOBATH MOHATHUEM: ApUPMETHUECKUH KOpPEHb HaTypajlbHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAJIbHBIM ITOKa3aTeleM;

CBOOOZHO OINEpPUPOBaTH TMOHATUAMU: Jorapudm uyucna, AecCITUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO OMNEpPUPOBATh MOHATHSIMH: CHHYC, KOCHUHYC, TaHI€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh MOHATUAMH: APKCHHYC, apKKOCUHYC W ApPKTAHIE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA;
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OPUMEHSATh pa3jMyHble METOAbl PEIICHUS PalUOHANBHBIX U  JIPOOHO-
palMOHAJIbHBIX  YPaBHEHWM, MPUMEHITb METOJ WHTEPBAIOB Ul  pEIICHUs
HEPaBEHCTB;

CBOOOZIHO OIEpPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOM IepeMEHHOH,
MHOTOUIEH C LEIbIMU KO3((PUIIMEHTaMU, KOPHU MHOI'OUWIECHA, IPUMEHSTH JECIECHUE
MHOTOUYJI€Ha Ha MHOTOWIEH C OCTaTKkoM, Teopemy be3y u Teopemy Buera nns
pelIeHus 3a1a4;

cBOOO/IHO OIIEPUPOBATh MOHATUSAMU: CUCTEMAa TMHEHHBIX YpaBHEHHIA, MAaTPHUIIA,
ONPENEIIUTENIb MaTpulbl 2 X 2 M €ro reOMETPUYECKHM CMBICI, HCIOJIb30BAThH
CBOMCTBa ompeaenuTens 2 X 2 i BBIYUCICHUS €ro 3HAYEHUS, MPHUMEHSTbH
OTpPEACTUTENIN JUIsI PEHICHUS CHUCTEMbl JUHEHHBIX YpaBHEHHM, MOJEIUPOBATH
pealibHble CUTyalldd C TMOMOUIbI0 CHCTEMbI JHHEWHBIX YypaBHEHHUI, HCCIIEIOBAThH
MOCTPOCHHBIE MOJIEIN C TOMOIIBIO MATPUIl U OMpEeNeIuTeNeii, HHTePIPETUPOBATh
HOJTyYEHHBIN pe3yJbTarT;

UCIOJb30BaTh CBOWCTBA JEUCTBUH C KOPHAMHM i1 HpeoOpazoBaHUs
BBIPAKCHUU;

BBINOJIHATH NPeoOpa30BaHUs YHCIOBBIX BBIPAKEHHUM, COAEPIKAILUX CTEIEHU C
paloHaIbHBIM IIOKA3aTeNIEM;

UCIIOJIb30BaTh CBOMCTBA JIorapu(MoB JUIsl IpeoOpa3oBaHus JOrapuPpMUUECKUX
BBIPAKCHUU;

CcBOOOJHO OIEpHPOBaTh TMOHATUSMHU: HppaIOHATIbHBIC, IOKa3aTeIbHbIE U
jorapuMUUECKUe ypaBHEHUS, HAXOJUTh WX PEIICHHS C MOMOIIBI0 PABHOCHIBHBIX
MEPEXO0/I0B HJIN OCYIIECTBIISIS IPOBEPKY KOPHEN;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (OPMYIIBI Al MPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHUI;

CBOOOZIHO  OMEpUpOBATH TOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHUE,
OPUMEHATh  HeoOXoaumble  (GOpMysbl A pEHIEHHS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyallud Ha f3bIKE airedpbl, COCTaBIAThH
BBIpQXCHUs, YpaBHEHHs, HEpPAaBEHCTBAa [0 YCIOBUIO 3aJayd, UCCIIEA0BaTh
IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKUEM ammapara ajireOphl.

DYyHKIUM U TPAPUKH:

CBOOOJHO OMEpUPOBATh MOHATUSAMU: (YHKIHUS, CIOCOOBI 3aAaHus (DYHKIIUH,
B3aMMHO 0oOpaTHble (YHKLIHMH, KOMIO3ULUA QYyHKUUN, rpaduK (YHKIHMH, BBIIOIHATh
aJieMEeHTapHbIe IpeoOpa3zoBaHus rpaukoB HyHKIIHIA;

CBOOOMHO OMEpUPOBATH MOHATHIMH: OO0JACTh OMPENCICHUS U MHOXECTBO
3HaYeHUHN QPYHKIMH, HYJTH (YHKIUH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpUPOBaTh TMOHATUSMHU: YETHBIE W HEUY€THBIE (DyHKIUH,
nepuoanyeckue (yHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCUMYMbI U
MUHUMYMbl (YHKIUU, HauOOJbIllee M HauMEHbIIee 3HAauYeHUEe (QYHKIMM Ha
MIPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: CTENEHHas (PYHKIHUS C HAaTypajJbHBIM U
LEeNbIM TOKa3aTelleM, Ipa@HUK CTENEeHHOW (YHKUMHM C HaTypaldbHBIM M LEIbIM
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nokasaresneMm, rpaduk KOpHsA N-0i CTenmeHW Kak (YHKIUU OOpaTHOW CTENEHU C
HATypaJbHBIM IOKa3aTeJIeM;

OMepUpoBaTh TMOHATUAMM: JIMHEHHAs, KBaJpaTH4Has W JpOOHO-IUHEITHas
(GYHKIMHU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHKUE U ITOCTPOEHUE UX TpaduKOB;

CBOOOJHO OIEpUPOBAaTh MOHATHSIMHU: TOKa3aTeldbHas W JorapupMuyeckas
GyHKIMM, MX CBOMCTBAa W rpaduKH, HMCHOJIB30BaTh WX Tpaduku s penieHus
YPaBHCHUM;

CBOOOJIHO OMEpUPOBATh MOHATHAMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oTpesieNieHue TPUTOHOMETPHUUECKHUX (DYHKIUI YMCIOBOTO apryMEHTa;

UCIIONIB30BaTh Tpaduku (PYHKIUHA 1 HWCCIEIOBAHUS TMPOIECCOB U
3aBHCHUMOCTEH TMpH PEIICHUU 3a7ad M3 JIPYTruX y4eOHBIX MPEIMETOB U PEaqbHOU
’KU3HU, BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEK/y BETUYMHAMU;

Hauyana maTeMaTH4eCKOro aHaju3a:

CBOOOJIHO OIEpUPOBaTh MOHATUSAMHU: apumeThyeckas U TeOMEeTpUUecKas
nporpeccusi, 0€CKOHeUHO yObIBarolasi reOMETpUUecKasl Mporpeccusi, JUHEHHbIN U
AKCIIOHEHLIMATIBHBIA pOCT, (pOpMysia CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

UCIOJb30BaTh MPOrPECCUU Ul PEUICHMs] peajbHbIX 3a]ad MPUKIAAHOTIO
XapaKkTepa;

CBOOOJHO ONEPUPOBATHh MOHATUSAMU: MOCIEI0BATEIBHOCTh, CIIOCOOBI 3aaHUs
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCJIEI0BATEIBLHOCTH,
MMOHUMAaTh OCHOBBI 3aPO’KJICHUS MAaTEMAaTUUYECKOT0 aHAJI13a KaK aHalIn3a 0€CKOHEYHO
MaJIbIX;

CcBOOOHO OINEpPHPOBATH MOHATUSMU: HEMPEPHIBHbIE (PYHKIIMH, TOYKU Pa3pbIBa
rpaduka QyHKIMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOJHO OINEpUupoBaTh MNOHATHEM: (YHKIMS, HENpepblBHAsS Ha OTPE3Ke,
PUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a71a4;

cBOOO/IHO ONEpUPOBATH NOHATUAMMU: IIEPBasi U BTOpasi MPOU3BOHbIE (DYHKLIUH,
KacarenbHas K rpaduky QyHKIIHH,

BBIUMCIISTH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS, YACTHOIO M KOMIIO3ULIUU
ABYX (QYHKIUH, 3HATh IPOU3BOJIHBIEC FIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh TEOMETPUUECKUN M (PU3NYECKUN CMBICT MPOU3BOAHOU IS
penieHus 3a1ad.

MHoKecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATH  MOHATHUSIMH:  MHOXECTBO, ONEpallud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIN arapaT Uisi OMHCAHUS PealbHBIX
IPOLIECCOB U SIBJICHUM, TPHU PEUICHUU 3a]a4 U3 APYTUX yU4EOHBIX MTPEAMETOB;

CBOOOJHO ONEpUPOBATh MOHSATUSAMHU: OIpPEACICHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEeMaTHYECKOTO OOBEKTa, JAOKA3aTeIbCTBO, PAaBHOCHUJIbHBIC
YpaBHEHHUS U HEPABEHCTBA.
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K xonmy obOydyenuss B 11 kJjacce oOydaromuiicss TOJYYHT CIEIYIONTUE
OpEeIMETHBIE pEe3yJbTaThl MO OTIAEIBHBIM TeMaM pabodeil mporpaMMmel y4yeOHOIO
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOT0 aHATIN3ay:

Yucia 1 BIYUCICHHUA:

CBOOOHO ONEPUPOBATh MOHATHUSMU: HATYPAJIBHOE U LIEJ0€ YUCIIO, MHOKECTBA
HaTypPAJIbHBIX U LIEJIBIX YUCEN, UCIOJIb30BAaTh NPU3HAKU JEIUMOCTU LIEJIBIX YHCEl,
HO/Jl m HOK HarypanpHBIX 4YMCeN Uil pEIEHUs 3aaad, NPUMEHATh aJITOPUTM
EBxnuna;

CcBOOOJHO OINEpUpPOBaTh TMOHATHEM OCTaTKa MO0 MOMAYNIO, 3aIUCHIBAThH
HaTypaJbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEN, MNPEJCTaBIATh KOMIUIEKCHBIE YHUCJIA B alreOpandyeckoud H
TPUTOHOMETPHUUECKON (opMe, BBINONHATH apUPMETHUECKHE OIEpalud C HUMHU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBaTh MOHATUSMU: HppalOHAIbHbIC, IIOKa3aTeJIbHbIE U
JorapupMHUUECKre HEPABEHCTBA, HAXOJUTh UX PELICHUS C MOMOIIBI0 PABHOCHIIBHBIX
[IEPEXO0B;

OCYIIECTBIISAITh  OTOOpP KOpHEW TMpU  PEHIeHUH TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOOJHO  OINEpPUPOBATh TMOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (GOPMYJbl  JUIsl  pPEUIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYNMHOCTh YPaBHEHUH H
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOIWUTh PEIICHUS
CUCTEMBI M COBOKYITHOCTEW PallMOHAIBHBIX, WPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
Jorapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB;

peliaTh palloHaIbHbIE, HPPaLMOHANIbHBIE, TOKa3aTeNbHbIE, JOTapUPMUUECKHE
U TPUTOHOMETPUYECKHE YPABHEHHs U HEPABEHCTBA, COJAEPIKAILME MOAYIU H
napaMeTphl;

OPUMEHATh rpapuuecKre METObl JJIsl PelIeHUs YpaBHEHUIN W HEPaBEHCTB, a
TaKKe 3aJa4 ¢ IapaMeTpaMy;

MOJICIMPOBaTh pealibHble CUTyallud Ha f3bIKE airedpbl, COCTaBIAThH
BBIDAXXECHUSA, YPAaBHEHWs, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHIO 3aJa4H,
MCCJIEOBaTh TOCTPOCHHBIE MOJIEIM C HCIOJb30BAaHUMEM armapara ajnreopsl,
MHTEPIPETUPOBATH MTOTYYECHHBIA PE3YIIbTAT.

DYyHKIUMU U TPaPUKH:

CTPOUTh TpaduKyW KOMIO3ULIMU (YHKIHMH C TOMOILIBIO 3JIEMEHTAPHOrO
UCCJIEIOBAHUS U CBOMCTB KOMIMO3UIUU IBYX (DYHKIIMIA;

CTPOUTH T€OMETpUYECKHEe 00pa3bl ypaBHEHUHN U HEPABEHCTB HA KOOPIAMHATHON
IIJIOCKOCTH;

CBOOOZHO  ONEpUpOBaTh  MOHATHAMH: TpadUKH  TPUTOHOMETPUUECKHUX

byHKumii;
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OpPUMEHATh (YHKIMHA IS MOJEIUPOBAHUS W HCCIEIOBAHUS PEalbHBIX
IPOLIECCOB.

Hauana MaTeMaTH4eCKOT0 aHAJIN3A:

MCIIONIb30BATh TIPOU3BOIHYIO JUIS UCCIIEIOBAHUS (DYHKIIMH HA MOHOTOHHOCTD U
IKCTPEMYMBI;

HaXOJWTh HanOOJbIllee ¥ HaUMMEHbICe 3HAYCHUST (DYHKIIMM HETPEPHIBHOW Ha
OTpe3Ke;

UCTIOJIB30BAaTh TPOWU3BOAHYIO JUIS HAXOXKACHUS HAWIYYIIETO pEIICHHS B
MPUKIIAJHBIX, B TOM YHCJE COIHAIBLHO-IKOHOMHUYECKUX, 33aJadax, Uil OMpeAeICHHS
CKOPOCTH M YCKOPEHHS TPOoIiecca, 3aJaHHOTO (POPMYIION Wi TpaduKkoM;

CBOOOJHO  OMEpPHPOBATH TMOHATUSIMHU: IEPBOOOpa3Hasi, OMpEACIEHHBIHN
WHTETPaJ, HAXOMUTh NEPBOOOpPA3HBIC OJIEMEHTAPHBIX (QYHKIUHA W BBIYHCIATH
uHTerpan no gopmysne Hototona-JleitOnuna;

HAXOJUTh IJIOUIA]IU TIOCKUX (PUTYP ¥ 0OBEMBI TEJl C MOMOIIIBIO HHTETPaIa,;

UMETb IMPEJICTAaBICHHE O MaTeMaTUYeCKOM MOJECIMPOBAHUN Ha IPHUMEpe
cocraBieHus nupdepeHInanbHbIX YpaBHEHUH;

pemaTh MPUKJIAIHBIE 330a4d, B TOM YHUCIIE COLMAIbHO-DKOHOMUYECKOTO U
¢u3uUecKoro xapakrepa, CpecTBaMi MaTeMaTHYECKOTO aHAIIN3A.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBO yacon DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jeioB U TeM
(uudposbie)
n/n nporpaMmbl
o0pa3oBaTeJibHbIE
Beero KourposabHbie CCVDChI
padoTHhI pecyp
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.

1 MHorousieHsl. ParioHanbHble o4 1 https://resh.edu.ru/
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI https://www.yaklass.ru/
JIMHENUHBIX YpaBHEHUN

o ©ynkumu u rpaduky. Crenennas 12 1 https://resh.edu.ru/
(GYHKIMS C LEIbIM ITOKa3aTeNneM https://www.yaklass.ru/
ApudpmeTnueckuil KOpeHb N-oi https://resh.edu.ru/

3 crenenu. ppannoHaibHbIe 15 1 https://www.yaklass.ru/
YpaBHEHHS.

4 [TokazarenpHas QyHKIHS. 10 1 https://resh.edu.ru/
[loka3aTenbHble ypaBHEHUS https://www.yaklass.ru/

https://resh.edu.ru/
Jlorapudmuueckas GyHKIIHUS.

5 18 1 :
JlorapubMideckie ypaBHeHHs https://www.yaklass.ru/

6 | TPUrOHOMETPHYECKHE BEIPAXKECHHS M 29 1 https://resh.edu.ru/
ypaBHEHUs https://www.yaklass.ru/

7 TlocnenoBaTeabHOCTH U MIPOTPECCHH 10 1 hitps://www.yaklass.ru/

https://resh.edu.ru/

8  HemnpepriBubie Gpynkuun. [Ipoussoanas 20 1 httos://www.vaklass.ru/

9 [ToBTOpenue, 06001IEHNE, 5 2 hhttps:./;/resh.edu.rkllj/ /
crucTeMaTu3alus 3HaHU tps://WWWw. yaKlass.Iu

OBIIEE KOJIMYECTBO YACOB I1O 136 10
I[MTPOTPAMME
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11 KJTACC
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I[TPOTPAMME

DJIeKTPOHHbIE
(undposbie)
HauMeHoBaHue PA31eI0B U TeM KoanyecTBO yacon o0pa3oBaTeJibHbIE
NMPOrpaMMEI pecypeet
Beero KonTtpoJibHbIe
pabdoThI
UccnenoBanue GpyHKIHiA ¢ 29 1 https://resh.edu.ru/
MOMOIIBIO TTPOU3BOTHOM https://www.yaklass.ru/
https://resh.edu.ru/
Tepsoobpasnas u unrerpan 12 1 https://www.yaklass.ru/
I'padpuku TpUTOHOMETPHUECKUX
. https://resh.edu.ru/
¢byukuii. TpuroHomerpuueckue 14 1 https://www.vaklass.ru/
HEpaBEHCTBA
HppanmoHnanbHbIe,
H(I))IfaBL;TeHBHHe " 24 1 https://resh.edu.ru/
https://www.yaklass.ru/
norapu(MHYEeCKUEe HEPAaBEHCTBA
https://resh.edu.ru/
KomriekcHbie uncia 10 1 D ]
https://www.yaklass.ru/
https://resh.edu.ru/
Harypanbnblie u 1ienpie gyucia 10 1 b )
https://www.yaklass.ru/
Cucremsl palioHaIbHbBIX,
https://resh.edu.ru/
UPPaLMOHAIIBHBIX TIOKA3aTEIbHBIX 12 1 h tth' [hw.yaklass.ru/
U JTorapu(pMUYECKUX YpaBHEHUI ' ' '
https://resh.edu.ru/
3aza4yu ¢ mapaMmeTpamu 16 1 n )
https://www.yaklass.ru/
[ToBTOpenue, 06061IeHNE, 16 1 https://resh.edu.ru/
CHCTEMaTH3aINsI 3HAaHUH https://www.yaklass.ru/
OBIIEE KOJMYECTBO YACOB I10 https://resh.edu.ru/
136 9 https://www.yaklass.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1)  Mepsnsak A.T'., Homuposckuii JI.A., Tlonsxos B.M, mox penaxiueii
[Togonbckoro B.E.; Maremartuka. AnreOpa v Hadajla MaTeMaTHYECKOrO0 aHAJIU3a
10 xnacc, yrayonennsiii yposenb, OOO «BEHTAHA T'PA®», - M3narenbcTBO
«IIpocBemenuey.

2)  Mep3msak A.I'., Homuposckuii JI.A., TlonskoB B.M, mox penakiueii
[Tomonsckoro B.E.; Martematuka. Anre6pa n Hadajia MaTEMaTHYECKOTO aHAIM3a
11 xnacc, yray6nenusiii ypoenb, OOO «BEHTAHA T'PA®», - M3naTenbcTBO
«IIpocsemenue».

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

1) Maremartuka. Anredpa U Hauajga MaTemaTudeckoro anaiausa 10xmnacc,
yrayOneHHbIi ypoBeHb. Metoauueckoe nocooue, - E.B. byiko, A.I'. Mep3nsk u
Ap.

2)  Maremaruka. AnreOpa U Hauana MaTeMaTHYeCKoro aHaiau3a 11 kiacc,
yriyOJieHHBIN ypoBeHb. Metoauueckoe nocodue, - E.B. Byiko, A.I'. Mep3aisik u

Ap
3)  http://mathnet.spb.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

https://resh.edu.ru/ Poccuiickast 3J€KTpOHHAS IIKOJIa

https:/fipi.ru/ ®I'BHY «®enepanbHblii HHCTUTYT II€JATrOTHUECKHUX

W3MEPEHUIN»


http://mathnet.spb.ru/
https://resh.edu.ru/
https://resh.edu.ru/?%29
https://resh.edu.ru/?%29
https://fipi.ru/
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IIpunoxenue

K paboueit mporpamme COO
yuebHoro kypca «MaTtematuka. AnreOpa 1 Havyasna
MaTEeMaTHYECKOT0 aHalln3a. YTIyOJICHHBIN YPOBEHb)

®opmbl yueTa pado4eid IporpaMMbl BOCIMTAHMS
B padoueil mnporpamMmme

PabGouass mporpamma Bocmutanus MBOY «COII Ne 21 um. C.M.
XOJOMSIHCKOTO» ~ peaju3yeTcsi  4Yepe3  HUCIOJIb30BaHWE  BOCHUTATEIBHOIO
MOTEHIIMalda YPOKOB MaTeMaTHKW. JTa paboTa OCYIIECTBISETCS B CICIYIOIIMX
dbopmax:

. noOykKJeHHEe 00yJaromuxcsi CcOoONI0IaTh Ha YpPOKE OOIICTIPUHSTHIC
HOPMBI TIOBEACHMS, TpaBHJia OOIIEHUS CO CTapIIMMHU (TEeJaroruuyecKUuMu
pabOTHUKAMH) U  CBEPCTHUKAMHU (OOy4alOIIMMUCS), TPUHLUINBI Y4EOHOM
JTUCIUTUIMHBI ¥ CAMOOPTaHU3AIHH;

. NPUBJICYCHHE BHHUMAaHUSA OOYYaIOMIMXCS K IIEHHOCTHOMY acCIEKTy
U3y4aeMbIX Ha YpOKax MPEAMETOB, SBJICHUN, COOBITUN 4epe3: JAEMOHCTpPALUIO
OoOy4arolmuMcsi ~ MPUMEPOB  OTBETCTBEHHOI'O,  TIPAXKIAHCKOTO  IOBEJEHUS,
IPOSIBJICHUS] YEJIOBEKOIIOOUsT U J00pOoCepieyHOCTH; OOpalleHue BHUMaHUS Ha
HPABCTBEHHBIE ACMHEKThl HAYYHBIX OTKPBITUH, KOTOpBIE H3Y4alOTCs B JaHHBIN
MOMEHT Ha YpOKe; Ha JesiTelel HayKu, MOJUTUKOB, CBSI3AHHBIX C U3YyYaeMbIMH B
JTAHHBIN MOMEHT Te€MaMu, Ha TOT BKJIaJl, KOTOPBIM OHU BHECTU B Pa3BUTHUE HalleH
CTpaHbl M MHpA, Ha MOTHUBBI HUX TIIOCTYIIKOB;, HCIOJB30BAaHMUE Ha YpOKax
uHGOpMaIIK, 3aTParuBaloIeii BaKHBIE COLMATbHBIC, HDABCTBEHHBIC, dTHUECKHE
BOTIPOCHI;

. UCTIONIb30BAaHUE  BOCIMTATENBHBIX  BO3MOXHOCTEH  COJEpKaHUS
ydyeOHOro mpeamera s (QOpMUpOBaHMS y OOYy4YalOMIMXCA POCCUUCKHUX
TPaIUIIMOHHBIX JYXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH dYepes
oJI00pP COOTBETCTBYIOIIMX TEKCTOB JJIsl M3y4YeHUs, MPOOJIEMHBIX CUTyallud IJist
0OCYyXJIeHHUS B KJIacce;

. WHUIIMUPOBaHUE OOCYKICHUN, BBICKA3bIBAHMM CBOETO MHCHHUS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHUS K H3y9aeMbIM COOBITHSM, JIUIIAM;
. BKJIFOYCHHUE B YPOK UIPOBBIX MPOUEAYP, KOTOPHIE MOMOTAIOT

MoAJIepKaTh MOTHBAIIMIO OOYYAIOMIMXCA K TOJYYCHHUIO 3HAHUMN, HaJaKHUBAHUIO
MO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOIICHWM B KJIACCE, MOMOTAOT YCTAaHOBJICHHUIO
00poXxkeIaTeIbHON aTMOC(epbl BO BpEMsIypOKa;

. OpUMEHEHUE Ha  YpPOKE€  HMHTEPaKTUBHbIX  ¢GopM  paboOThI,
CTUMYJIMPYIOMIMX [MO3HABATENIbHYI0 MOTHUBAIIMIO O0YYArOIINXCS;
. NpUMEHEHHE TPYNIoBOM pabOThl WM pabOThl B Mapax, KOTOpbIE

CIIOCOOCTBYIOT Pa3BUTHUIO HABBIKOB KOMaHIHOM pabOThl M B3aUMOJCUCTBUIO C
JIPYTUMH 00YUYaIOIUMUCS,



20

. BbIOOp Y  HUCHONB30BaHME HAa YpPOKax METOAOB, METOJUK,
OKa3bIBAIOIMX BOCIHUTATEIBLHOE BO3JECHCTBHE HA JIMYHOCTH B COOTBETCTBUM C
BOCIIUTATENILHBIM HJI€AJIOM, LEJIbIO U 33Ja4aMH BOCIIUTAHUS;

. WHULMUPOBAHUE M TOJAJEPKKA HCCIEI0BATEIbCKON JEATENbHOCTH
IIKOJFHUKOB B (hopMe BKIIOYCHHUS B YPOK PA3IMYHBIX HCCIEIOBATEIBCKIX
3aJJaHUi, YTO JAaeT BO3MOXXHOCTb OOyYaroIIMMCS IPHOOPECTH  HAaBBIKU
CaMOCTOATEIBHOIO PEIICHUsT TEOPETUYECKOM MpOOJEeMbl, TE€HEPUPOBAHUS U
oopmiieHNs1 COOCTBEHHBIX TUIIOTE3, YBAKUTEIIBHOTO OTHOILIEHUS K UYKUM HJIESM,
nyOJIMYHOTO BBICTYIUIEHHS, apryMEHTUPOBAaHUS U OTCTaUBaHMUsI CBOEH TOYKHU
3peHMUS;

YCTaHOBJIEHUE YBa)KUTENbHBIX, JOBEPUTEIIBHBIX, He(OopMalbHbIX
OTHOIICHU MEXAY YYUTEIEM U YYEHUKAMH, CO3/IaHHE HA YPOKaX 3MOLMOHAIBHO-
KOM(OPTHOM CpeJIbI.
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