YITPABJIEHUE OBFPA30BAHUS
AnvuHuctpanmu CoauKaMCKOro TopoJCcKoro okpyra

MyHuIMnaJbHOEe aBTOHOMHOEe 00111e00pa3oBaTe/ibHOEe yUpexKIeHue
«Cpennsis o01meo0pasoBaresibHasi mKoaa Nel2y
(MAOY «COMLI Nel2y)

AHHOTAUA K padoyeil mporpamme
yueOHoro npeamera «MaremaTuka»
(yueOHbIii Kypc «Anredpa u HaYaJIa MATEMATHYECKOT0 AHAJIN32))

PaGouas nporpamma yueOHoro npenmera «Marematukay (yueOHbIN Kypc «Anredpa
U Hauaja MaTeMaTH4eCKOro aHalu3a») oOsi3aTelNbHON MpeaMeTHON obnactu «MaremaThka
u wuHbopmaTHKa» pa3zpaboTaHa B COOTBETCTBUUM C MYyHKTOM 18.2.2 0OOHOBIEHHOTO
denepanbHOr0 TOCYAAPCTBEHHOIO 00pa30BaTENIbHOIO CTaHJapTa CpeAaHero oOIero
obpazoBanusa (manee - ®I'OC COO)1, denepanbHOl 00pa30BaTEIBHON MPOrPAMMBI
cpeanero obmiero oopazoBanus (nanee - GOIl COO) u peanmusyercsa 2 roga ¢ 10 mo 11
KJIacChl. JTOT Y4eOHBIM mpeaMer 0003HaueH B 00s3aTeIbHOM YacTH y4yeOHOro IUIaHa.
Jlannas pabouas mnporpamMma SIBISIETCS YacTbIO COJIEP)KATEIBHOTO pasjiesla OCHOBHOM
o0OpazoBaTeIbHOM IporpaMMBbl cpeaHero oo1iero oopasosanus (nanee - OOIT COO).

PaGouas nporpamma pazpaboTrana yuyuTesiemM MaTeMaTUKU B COOTBETCTBHH C 1. 18.2.2
OI'OC COO wu monoxeHueM O pabodyuX IMporpaMmax, U ONpPEAeNIeT OPTraHU3aAIHI0
oOpazoBaTtenbHON nesTenbHOCTH yuuteaeM B MAOY COII Nel2 mo ompeaeneHHOMY
y4eOHOMY TMpPEAMETY € yueToM pabodeil mporpaMMbl BOCITUTAHUSI.

PabGouass mporpamma yueOHoro mpeamera sBisgercs dYacteio OOII  COO,
ONPEICIISIONIECH:

- IUTAaHHpPYEMBIE pPE3yNbTaThl OCBOCHMS Y4Y€OHOTO TpeaMera (JIMYHOCTHBIE,
METaIrpeIMETHbBIE U TPEIMETHBIE);

- cofiepKaHue yueOHOTo MpeIMeTa;

- TeMaTH4eCKoe IUIAaHUPOBAaHHWE, B TOM YHCIE C Yy4eTOM pabouell MmporpaMMbl
BOCIIUTAHUS C YKAa3aHUEM KOJIMUECTBA YaCOB, OTBOJMMbBIX HA OCBOCHUE KaXkJI0U TEMBI.

PaGouas nmporpamma o6CyXI€Ha U IPUHATA PEIICHUEM TI€IarOTUYECKOTO COBETA

Jata 30.08 2023r.

! MpuKas MunHobpHaykn Poccum ot 17.05.2012 N 413 "O6 yTBepxaeHUM deaepanbHOro rocyaapcTBeHHOro obpasoBaTte/ibHOro
CTaHaapTa cpeaHero obuwero obpasoBaHua" (3apernctpupoaHo B MuHiocte Poccun 07.06.2012 N 24480)
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I[MosicuuTe IbHASA 3aIUCKA

Pabouas nporpamma yueOHOro Kypca «Anredpa 1 Hauyajga MaTEMaTUYECKOTO aHATIU3a»
6a3oBoro ypoBHs st oOyvaromuxcs 10-11-x knmaccoB MAOY «COIIl Nel2»y pazpaborana
B COOTBETCTBUU C TPEOOBAHUSIMU:

edDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHuu B
Poccuiickont @enepanumny;

eipukaza MuHoOpHayku oT 17.05.2012 No 413 «OO6 yTBepkIAeHUU
dbenepaibHOTO TOCYAapCTBEHHOIO 00Pa30BaTENILHOTO CTaHAApTa CPEHEro OOIIEro
oOpazoBaHus» (C M3MEHEHUSMH, BHECEHHBIMU MNPHUKA30M MUHMOPOCBEIICHUS OT
12.08.2022 Ne 732);

eipukaza MumnnpocBemenuss oT 18.05.2023 Ne 371 «O6 yTBepkIeHUU
denepanbHOil 00pa3z0BaTENBHON MPOTrPaMMBbI CPETHETO 00ILIETO 0Opa30BaHUMY;

enipukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yrBepxknenuu [lopsaka
OpraHu3alMyd U OCYIIECTBJICHHS 00pa3oBaTEIbHOM MEATEIBHOCTH IO OCHOBHBIM
oOmreoOpazoBaTebHBIM ~ MporpaMMaM  —  0oOpa3oBaTeIbHBIM  MpPOTrpaMMam
HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOILIETO U CPeHEro 00IIero 00pa3oBaHus»;

oCIT  2.4.3648-20 «CaHMTapHO-IMUJIEMHOJIOTHYECKHE  TpeOOBaHMUS K
OpraHu3aIMsM BOCHUTAHUS W OOYYCHHUs, OTAbIXa W O3JIOPOBJICHUS JeTed U
MOJIOICKHUY, YTBEPKJACHHBIX MOCTAHOBJIECHHWEM TJIABHOIO CAaHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

«CanlluH 1.2.3685-21 «l'urueHndeckne HOPMATHBBI U TpeOOBaHUS K
oOecrieueHuto0 6€30MacHOCTU U (MJIu) OE3BPETHOCTH ISl YeIOBEeKa (PaKTOPOB CPeIbl
OOWTaHUs», YTBEPXKIECHHBIX ITOCTAHOBJIEHHWEM TJABHOTO CAHMTAPHOIO Bpada oOT
28.01.2021 Ne 2;

eKOHIICTIIIMM  PA3BUTHS MaTeMaTHYEeCKOro 00pa3oBaHUs, YTBEPKICHHOU
pacnopspkenueM IlpaButensctBa oT 24.12.2013 Ne 2506-p;

+y4eOHOTO IIIaHA CPEJHEro 00Iero oOpa3oBaHUs, YTBEPKIACHHOTO MPUKA30M
MAOY «COHI Nel2» ot 31.08.2022 Ne 150 «O06 yTBep>KIeHUU OCHOBHOM
00pa3oBaTeIbHOM IPOrpaMMBI CPEIHETO OOIIETO 00pPa30BaHUSY,;

spenepanpHOl paboueld mporpamMMmbl y4eOHOTo Kypca «Anredpa W Hadana
MaTEeMaTUYeCKOTO aHaln3a», KOTOPBIM BXOJWUT B COCTaB YYEOHOrO TpenMeTa
«MaremaTtuka.

PaGouas mporpamMma oprueHTHpPOBaHA Ha II€JIEBbIE IPUOPUTETHI, CPOPMYIHPOBAHHBIC B
denepanpHoil paboyeil mporpamMme BOCHHUTAHHS W B paboueld MporpaMMme BOCIUTAHUS
MAQY «COII Nel2y.

PaGouas nmporpamma yueOHOTO Kypca «Anredpa u Hadajga MaTEMaTHIECKOTO aHATN3a»
0azoBoro ypoBHS s oOydarommuxcs 10-11-x kmaccoB pa3paboraHa Ha OCHOBE
denepalbHOTO TOCYIApCTBEHHOTO 00pPa30BaTEIbHOTO CTaHJAApTa CpPEJHEro OOIIero
oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMM, TMPEABSIBIIEMBIX K
MaTeMaTH4ecKOMy 00pa30BaHUIO, M Tpaguluid poccuilckoro oOpazoBanus. Peanuzanus
porpaMMbl  OOECIIEUUBAET OBJAJECHUE KIIOUEBBIMU KOMIETEHIUSIMH, COCTABISIOUIUMHU
OCHOBY  JIJIi  CaMOpa3BUTHUSI M HENPEPHIBHOTO  00pa3oBaHUs,  [EJIOCTHOCTD
OOILIEKYTBTYPHOTO, TMYHOCTHOTO ¥ TTO3HABATEIBLHOTO Pa3BUTHUS JIMYHOCTU 00YYaIOIINXCS.



Kypc anreOpbl u Haval MareMaTHYECKOrO0 aHaiKM3a 3aKJIaJIbIBA€T OCHOBY IS
YCHEUTHOTO OBJIaJICHUS] 3aKOHaMHM (U3UKU, XUMUHU, OUOJOTUM, MOHUMAHUS OCHOBHBIX
TEHJECHIIMM HKOHOMUKH M OOIIECTBEHHOM JKWU3HU, TMO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBLIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HUCIIOIL30BaTh UX B
MOBCEIHEBHOM >XKU3HU. B TOXXe BpeMs OBjajeHHue aOCTPAKTHBIMU U JIOTHYECKU CTPOTUMHU
MaTeMaTUYeCKUMH KOHCTPYKIUMSMH pa3BUBACT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTH YTBEP>KJEHHUSI, UCIIOJIb30BAaTh 0000IICHHUE U KOHKPETHU3AIIUIO,
a0CTparupoBaHWe M aHAJIOTHIO, (OPMHUPYET KpPEaTUBHOE M KPUTHUYECKOE MblluieHue. B
X0JIe U3yUeHUs aireOphl U Hayal MaTeMaTUYECKOro aHajin3a B CTaplied IIKOJIe yJaluecs
MOJTy4alOT HOBBIA OIBIT PEIICHUS MPUKIATHBIX 3a]lady, CaMOCTOSITEJILHOTO MOCTPOCHUS
MaTEeMaTHYECKUX MOJICNICH pealbHbIX CUTYAIlMi U UHTEPIPETAIMU MOJYYSHHBIX pelleH Ui,
3HAKOMATCS ¢ TpPUMEpaMHU MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEM B TPUPOJIe, HAyKe U B
UCKYCCTBE, C BBIIAIONTUMHUCS MAaTEMAaTHUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

Kypc oOnagaer 3HAUYWTENBHBIM  BOCHUTATEIBHBIM  TMOTEHIIUAIIOM, KOTOPBIH
peanusyeTcs Kak depe3 yueOHbI MaTtepuall, CriocoOCTBYIOMINN (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33PCHUS, TaK U 4epe3 crnernuduky ydeOHOM IeSITeNBbHOCTH, TpeOyromen
CaMOCTOSITEJIbHOCTH, AaKKYpaTHOCTH, TMPOJOKUTEILHON KOHIEHTPAllUM BHUMAHHS H
OTBETCTBEHHOCTH 32 MOJYUYCHHBIN pe3yJIbTar.

B ocHoBe MeToauku 00ydeHHs anredpe U HavajaM MaTeMaTHYeCKOro aHaJIn3a JICKHUT
NeSATeIbHOCTHBIN TPUHITUATI O0yYCHHS.

Crpykrypa Kypca «Anrebpa W HavajJla MaTEMaTHMYECKOTO aHallh3a» BKIIIOYAET
CJIEYIOLINUE COJEPIKATEIBbHO-METOIMUECKHUE JTUHUU: «Hucla U BEIYUCICHUD», «DYHKIIUU U
rpadukuy», «YpaBHEHHS U HepaBeHCTBa», «Hadama wMartematuyeckoro aHamuzay,
«MHoOXecTBa U JOTHKa». Bce OCHOBHBIE COJIEPKATEIBHO-METOIMYECKUE JIMHUU U3YUYaIOTCS
Ha MPOTSHKEHUU JIBYX JIET OOy4YEHHUS B CTapIel MIKOJIe, €CTECTBEHHO JOTOJHSIS IPYT Ipyra
U TIOCTETICHHO HACHIIIAsICh HOBBIMU TeMaMu U pasjaenaMu. JlaHHBIA Kypce SIBISETCS
WHTETPATHBHBIM,  TIOCKOJIBKY  OOBeaUHAET B  cebe  CcoAep)KaHME  HECKOJIbKHUX
MaTeMaTHYEeCKUX JUCIUILINH: aaredpa, TPUTOHOMETPHUS, MaTeMAaTUUECKUN aHAIU3, TCOPHUs
MHOXecTB W Jp. [lo Mepe Toro kak ydamuecs OBJIaJACBAlOT BcE Oosee ITUPOKUM
MaTeMaTHYECKUM allapaToM, Y HUX MOCIIeI0BaTeIbHO (DOPMUPYETCS U COBEPIIICHCTBYETCS
YMEHHE CTPOUTh MATEMAaTHUYECKYI) MOJIeiIb pPEaJIbHOM CHUTyallMH, MPUMEHSTh 3HaHUS,
MOJTy4YeHHBIE B Kypce «AnreOpa M Hadaja MaTEMaTHYECKOrO aHallu3a», I PEHICHHUS
CaMOCTOSITEILHO chopMyIHPOBAHHOM MaTeMaTH4YeCKOM 3aJ1a4u, a 3aTeM
WHTEPNPETUPOBATH MOJTYUYCHHBIN Pe3yJbTarT.

ConepxarenbHOo-MeTOAUYECKass JuHUS «Yucina W BBIYKCICHUS»  3aBEpIAET
dbopMupOBaHNE HABBIKOB HCITOIB30BAHUS JICHCTBUTEIBLHBIX YHCEI, KOTOPOE OBLIO HAYaTO B
OCHOBHOW mmiKojie. B crapmieli mkone ocoboe BHUMaHUE yaenseTcs (GopMUpOBaHUIO
MIPOYHBIX BBIYMCIUTEIBHBIX HAaBBIKOB, BKIIFOYAIOIINX B Ce0s HMCIIOJIB30BAaHUE Pa3IMUHBIX
dbopM 3amucH JACHCTBHUTEIBHOTO YHCJIA, YMCHHE PallMOHAJIBHO BBIMOJNHITH JICHCTBUSA C
HUMH, JejaTh TPUKUIKY, OIEHMBaTh pe3yibTar. OOydaronygecss MOJy4YaroT HaBBIKU
NPpUOIIKEHHBIX BBIYUCICHUHN, BBIMOJHEHUS JACHCTBHUH C 4YHCIAMH, 3alMCaHHBIMU B
CTaHJIApTHOU (hOpMeE, HMCMOJIH30BAHNS MATEMAaTHYECKHX KOHCTAHT, OIICHUBAHUS UYHCIIOBBIX
BBIPAKECHU .

JIunus «YpaBHEHUS U HEPABEHCTBA» Peaanu3yeTCs Ha MPOTSHKEHUU BCEro OOydYeHHS B
cTapiiel IIKOJIe, TMOCKOJbKY B Ka)XXJOM pasjejieé MporpaMMbl MPEAYCMOTPEHO PpEIICHHUE



COOTBETCTBYIOIIMX 3a7a4. OOydaroniyecs: OBJIAJEBAIOT Pa3iIMYHbBIMU METOAAMH PELICHUs
LEIbIX, palMOHAJIBHBIX, HPPAUUOHAIBHBIX, IOKA3aTENbHbIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHMH, HEpPaBEHCTB M HX cucteM. llomydeHHble yMeHUs
UCIIOJIB3YIOTCSl TIPU UCCIENOBaHUM (PYHKUMA C TOMOIIBIO TPOU3BOJHOM, pEUIEHUU
NPUKIAJAHBIX 337a4 W 3aJad Ha HaxOXKJIECHHE HauOOJbIIMX W HAMMEHBIIWX 3HAYCHUH
¢ynkuuu. JlaHHas coxepxkaTelbHAas JUHUSA BKIOYaeT B ceOs Takxke (OpMHpPOBaHUE
YMEHHUI BBIMONHATh pacdy€rsl Mo ¢GopmyiaMm, NpeoOpa3oBaHMs LEbIX, PAUOHAIbHBIX,
MPPALMOHANBHBIX U TPUTOHOMETPUUECKHUX BBIPAXKEHUH, a TAaKKE BBIPAXKEHUM, COAEPKAIUX
cTenieHu W Jorapumbl. brarogaps U3yuyeHHUIO alreOpanyecKkoro Marepuana MPOUCXOAUT
JanbHeillee pa3BUTHE aAJITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIJIEHUS ydaluxcs,
(GOpMUPYIOTCS HaBBIKU JAENYKTHBHBIX PAacCyX IACHUH, padOThl ¢ CUMBOJBHBIMU (OpMaMH,
Npe/ICTaBIEHUsI 3aKOHOMEPHOCTEW W 3aBHCHUMOCTEH B BHUAE PABEHCTB W HEPABEHCTB.
Anrebpa mnpennaraer 3(Q(EKTUBHbIE HWHCTPYMEHTHlI JJIsl pEUIeHUS MPAKTUUYECKUX MU
€CTECTBEHHO-HAYUYHBIX 3aJ[a4, HarJIAJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak s3bIKa
HayKH.

CopepxarenbHo-MeToAnYecKass TUHUS «DYHKIIMU U TpadUKnu» TECHO MeperuieTaeTcs
C IpYrUMU JIMHUSMU Kypca, TIOCKOJIbKY B KaKOM-TO CMBICIIE 3a/1a€T MOCIEA0BATENbHOCTh
u3ydyeHus: Marepuaia. WM3yueHue CTENeHHOW, MoKa3aTeabHOM, JorapupmMuUYeckod Hu
TPUTOHOMETPUYECKUX (DYHKIIHMM, UX CBOMCTB M rpadMKOB, HUCIOJIb30BaHUE (QYHKIMHN IS
pelIeHus 3a/a4 U3 JPYruX y4eOHBIX MPEAMETOB M PEabHOM KU3HU TECHO CBS3aHO KaK C
MaTEMaTUYECKUM aHAJIM30M, TaK W C pEIIeHHEeM ypaBHEHUW U HepaBeHCTB. [Ipu 3ToM
OonbpIIOE BHHMMAaHHE YyAeuseTcss (POPMHUPOBAHUIO YMEHHS BbIpakaTh GopMyiIaMu
3aBUCUMOCTH MEX]y Pa3IU4YHBIMU BEJIMYMHAMHU, HCCIEAOBATH MOJYyYEeHHbIE (DYHKIINH,
CTpouTh UX Tpaduku. Marepuan 3TOH cojep)KaTeIbHOW JIMHUM HAlleIeH Ha Pa3BUTHE
YMEHUI ¥ HaBBIKOB, MO3BOJISIIONIUX BBIPAXKATh 3aBUCUMOCTH MEX]y BEIMYMHAMHU B
pasnmuuHON QopMe: aHaATUTHYECKOH, Tpaduyecko U cloBecHOW. FEro wu3ydeHue
CIOCOOCTBYET PA3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIICHHUIO H
KOHKPETHU3AIINH, UCTIOTH30BAHUIO AaHAIOTH.

CopnepxxarenpHast nuHug «Havama  maTeMaTH4eCKOro  aHalu3a»  MO3BOJISIET
CYIIECTBEHHO pACHIMPUTh KpPyr KaK MaTeMaTU4YeCKUX, TaK W TMPUKIATHBIX 3ajad,
JOCTYTHBIX 00y4YalOIUMCS, Y KOTOPBIX MOSBISETCS BOZMOXKHOCTh MCCIIE0BAaTh U CTPOUTH
rpaduky QyHKIUH, ONMpenensiTb UX HAWOOJBIINE W HAUMEHBINE 3HAYCHUS, BBIYUCIISATH
wiomanu Guryp u oOobEMBI Tell, HAXOAUTh CKOPOCTH M YCKOpEeHHus IpoueccoB. JlaHHas
coJiepKaTesibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH MOCTPOCHMSI MAaTeMaTHYECKUX
MOJIeJIeN peanbHbIX CUTYallMi, HAXOKIECHHS HAWITYUYILIEro PEIICHUs B MPUKIAAHBIX, B TOM
YHCJIe COLMAIbHO-3KOHOMUYECKHX, 3a/1adyaXx. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOIrO
aHalln3a CIoCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-IOTUYECKOTO U KPEAaTUBHOTO
MBIIIIEHUs, ()OPMUPOBAHUIO YMEHMI paclO3HABaTh NPOSBICHUS 3aKOHOB MAaTEMaTHUKH B
HayKe, TeXHHKEe W HcKyccTBe. OOydaromuecs Y3HAIOT O BBLIAIOIIMXCS pe3ysbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTHUS MAaTEMAaTUKU KaK HayKH, U UX aBTOpax.

CopepxarenbHo-MeToANYECKass JHHUS «MHOXKecTBAa M JIOTHKa» B OCHOBHOM
MOCBSIIEHA 3JIEMEHTaM TEOPUM MHOXKECTB. T€OpEeTHKO-MHOKECTBEHHBIE IMPECTaBICHUS
IIPOHU3BIBAIOT BECh KYPC IIKOJIbHON MaTEMATUKU U MpeIIaraloT Haudosiee YHUBEpCaaIbHbII
A3bIK, OOBEIMHAIOIIMA BCE pa3jiesibl MATEMAaTHUKU M €€ MPUIOKEHUW, OHU CBSA3BIBAIOT
pa3Hble MaTeMaTHUYeCKHe JUCUMIUIMHBI B enuHoe 1enoe. [loaToMy BaxHO JaTh



BO3MOXKHOCTh IIIKOJIbHUKY IOHMMAaTh TEOPETUKO-MHOXKECTBEHHBINH S3BIK COBPEMEHHOM
MaTeMaTUKU U UCTI0JIb30BaTh €T0 JJISl BRIPAXKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Hauajga MaTeMaTH4YECKOrO aHAIN3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaT€MaTHYECKOI'0 MOJECIUPOBAHUSI, KOTOPbIE MPU3BaHbI CPOPMUPOBATH HABBIKU
MOCTPOCHUST MOJIEJIEH peabHbIX CUTyallMi, UCCIEIOBAHUSA ITHUX MOJEJIEH C MOMOIIBIO
anmapata aireOppl M MaTEeMaTUYECKOTO aHajdu3a W HMHTEPHpeTalid MOJYYEHHBIX
pe3ynbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXKIbI U3 pa3liesoB MPOTrpaMMbl, MOCKOJIbKY
BECh MaTepHall Kypca IIMPOKO HCMOJB3yeTCs JJisl pelleHUs] MPUKIAAHBIX 3amad. [lpu
pEelIEHNH peaJIbHBIX MPAaKTUYECKUX 3aJad ydalllhecs pa3BUBAIOT HAOIIOAATEIbHOCTb,
yMEHHE HaxXOJWTh 3aKOHOMEPHOCTHU, aOCTparupoBaThCs, MCIOJIB30BATh AHAJIOTHIO,
000011aTh ¥ KOHKPETU3UPOBATH Mpodsiemy. JlesTeabHOCTh Mo (OPMUPOBAHUIO HABHIKOB
pelieHrs TMPUKIAJHBIX 3ajlad OPraHu3yeTCs B TMPOIECCe M3YYEHHS BCEX TEM Kypca
«Anre0Opa u Havaja MaTEMaTUYECKOTO aHATTN3ay.

B yyeOHOM miiaHe Ha M3y4yeHHUE Kypca aireOpbl 1 Hayal MaTeMaTHYeCKOro aHalin3a Ha
0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10-m kimacce u 3 yaca B Henento B 11-m
KJ1acce, BCero 3a Jiga roja ooyuenust — 170 gacos.

Jlns  peanuzanyii  TPOrpaMMBbl  HCTIOJIB3YIOTCS ~ yUY€OHUKH, JOMYIICHHBIE K
UCIIOJIb30BAHUIO TIPH  pealu3alliid  HUMEIOIIUX TOCYJapCTBEHHYIO  aKKPEIUTAIUIO
o0pa3oBaTeIbHBIX MMPOTrpaMM HayalbHOTO OOIIEro, OCHOBHOTO OOILEro, CPeHEro OO0IIero
o0pa3oBaHus OpraHu3alUsIMU, OCYUIECTBISIONMMU O00pa30BATENbHYIO JIESITEIbHOCTD,
npukazoM Munnpocsenienus ot 21.09.2022 Ne 858:

I[Inanupyemblie pe3yJibTAThbl OCBOCHHS Y4eOHOI0 Kypca

OcBoeHue yueOHOro Kypca «Anredpa u Havajga MaTeMaTUYECKOrO aHAIN3a» JOJKHO
o0ecnieunBaTh JOCTUXKEHHE Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS CIEIYIOMINX
JMYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB:

JIN4YHOCTHBIE Pe3yJabTaThl

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHS MPOrpaMMbl ydeOHOTO mpeamera «MareMaTukay
XapaKkTePU3YIOTCS:

I'paxknanckoe BocnmuTaHme:

c(hOpMUPOBAHHOCTHIO TPAXTAHCKOW IMO3UIIMKM OOYyYalomerocs Kak AaKTHBHOTO U
OTBETCTBCHHOTO UJICHAa POCCHMCKOTO OOIIECTBA, MPEACTaBICHUEM O MAaTeMaTHYCCKHX
OCHOBaX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUM, MPOIEAYpP TI'PaKIaHCKOIO
obmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMCHHEM B3aWMOJICCTBOBATh C COIMAJbHBIMH
WHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIMSAMHU 1 Ha3HAYCHUCM.

ITaTpuoTHyYecKkoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO POCCHICKON TPaKTAHCKOW HWICHTUYHOCTH, VYBAXKEHUS K
NPOLLJIOMY W HACTOSIIEMY POCCUHUCKOM MAaTE€MaTUKH, I[IEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHHUSIM POCCHMCKHX MAaTEMaTUKOB M POCCHMCKOM MaTeMaTH4YECKOW IIKOJbI, K
HCTIOJIb30BAHUIO ATUX JOCTHIKCHHUH B IPYTUX HAyKax, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHWEM JyXOBHBIX IIEHHOCTEM POCCHMCKOrO0 Hapoaa; CPOpMHUPOBAHHOCTHIO
HpPABCTBEHHOI'O CO3HAHUSA, JTUYECKOTO TMOBEIECHUS, CBSI3AHHOTO C MPAKTHYECKUM



MIPUMEHEHUEM JIOCTHXKEHUM HAayKU W JIESITEIBHOCTHIO YYEHOT0; OCO3HAHUEM JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOrO OYIyIIIETO.

JcTeTHYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKJIIOYas OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlau, PEIICHUH, PACCYXKIEHUN; BOCIPUUMYUBOCTBHIO K
MaTeMaTHYECKUM acTeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUA B HMHTEpecax
3I0pOBOTO U Oe30macHOro odpasa KU3HU, OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 3/I0POBBIO
(3mopoBoe mHUTaHUE, COAJIAHCUPOBAHHBIN pPEXUM 3aHATHH W OTIbIXa, peEryJspHas
¢dbu3nUecKasi akTUBHOCTh); (PU3UUECKOTO0 COBEPILICHCTBOBAHUSI, TPU 3aHATUSIX CIIOPTHUBHO-
037I0POBUTEILHON JEATEILHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCOZHAHUEM IIEHHOCTH TPYI0II00US; MHTEPECOM K Pa3IMUHbIM
chepam 1NpodhEeCCUOHAIBHOM  JIEITENILbHOCTH, CBSI3aHHBIM C MaTeMaTUKodW u eé
NPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOP Oyaymed npodeccun wu
peaTu30oBbIBaTh COOCTBEHHBIC JKM3HCHHBIC IUIAHBI; TOTOBHOCTHIO MU CIOCOOHOCTBIO K
MaTeMaTHYEeCKOMY OOpa30BaHUI0O M CaMOOOPa30BaHMIO Ha MPOTSHKCHUH BCEH IKU3HU;
TOTOBHOCTBHIO K AKTUBHOMY YYacCTHIO B PEIICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4YeCKOM
HaIPaBJIEHHOCTH.

IKoJIorHuecKoe BOCIUTaHHe:

c(hOpMUPOBAHHOCTHIO IKOJIOTMYECKON KYJIbTYphI, IOHUMAHUEM BJIUSHHS COLUAIBHO-
AKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COIMAIIBHOW Cpejibl, OCO3ZHAHUEM
I00aJBbHOTO  XapakTepa »SKOJIOTHYECKUX IMpoOJieM; OpHEHTAIlMeld Ha NPUMEHCHHE
MaTeMaTHYEeCKUX 3HAHMK JUIS pelmeHWs 3aJad B O0JacTH OKpPYXKAroIIeH Cpensl,
IJJAHUPOBAHUS TOCTYNMKOB M OLIEHKM HMX BO3MOXKHBIX MOCIEICTBUM JJI OKpPY’Karoleu
Cpelbl.

I{leHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAyKd M OOIIECTBEHHON IMPAKTHUKH, MOHUMaHHEM MaTEMaTHUYeCKOM HayKH Kak
chepbl YeTOBEYCCKOM ACATEILHOCTH, 3TAllOB €€ Pa3BUTHSA M 3HAYUMOCTH JUIS Pa3BUTHUS
IUBUJIN3AIIUM; OBJAJCHUEM S3BIKOM MaTEMaTUKHM M MaTeMaTHUYeCKON KYJbTYpOW Kak
CPEJCTBOM  TIO3HAaHWUA  MHpA; TOTOBHOCTBIO  OCYHIECTBISATH  NPOCKTHYIO U
HCCJIEIOBATEIBCKYIO ACATEIbHOCTh UHAMBUIYAJIBHO U B TPYIIIIE.

MeTanpeaMeTHble pe3yJabTaThl

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «Anredpa u
Hayajia MaTeMaTH4YeCKOIro aHajn3a» XapaKTEePU3YyIOTCS OBJIQJICHUEM YHUBEPCATbLHBIMU
NMO3HABATEJbHBIMU JCHUCTBUSIMHU, YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JICHCTBUSMH,
YHUBEPCAJbHBIMU PETYJISITUBHBIMU JICUCTBUSIMH.

1) VYuuBepcanbHble NO3HABaTeJdbHbIE JICUCTBUS, oOecrneunBaroT (HOpMUPOBAHUE
0a30BbIX KOTHMTHUBHBIX IIPOIECCOB OOydYaroImuxcs (OCBOGHHE METOJAOB TO3HAHUSA
OKPYKAIOIIEro MHUpa; MPUMEHECHHUE JIOTUYECKUX, UCCICAOBATEIBCKUX OIEpaIuid, yMEeHHI
paboTtath ¢ uH(pOpMaLUEi).

ba3oBrie 1ornyeckue aerUCTBUS:



eBBISIBIISITh U XapaKTEPU30BaTh CYHIECTBEHHBbIC TNPU3HAKH MaTeMAaTHUYECKUX
O00BEKTOB, MOHATUH, OTHOIICHUN MEXAY MOHATHUAMH; (HOPMYITHPOBATH OMPEACICHUS
MOHATUI; YCTAaHABIMBAThH CYIIECTBEHHBIH MPU3HAK KiIacCU(UKALNN, OCHOBAHUS AJIS
000011I€HHs U CPAaBHEHHUS, KPUTEPUHU MPOBOJUMOrO aHAIN3a;

eBOCIIPUHUMATh,  (OPMYIUPOBATH W  MPEOOPa3OBBIBATH  CYXKICHUSA:
yTBEpAUTEIbHBIC U OTPHUIIATEIbHBIC, AMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC;

BBISIBIISITH MATEMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M IPOTHBOPEUHS B
¢dakTax, MaHHBIX, HAOMIOACHHUAX M YTBEPKICHHUSIX; NpeaIaraTb KPUTECPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

eJIeTIaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;

o[IPOBOJIUTH CAMOCTOSITEIHHO J0Ka3aTeNbCTBA MAaTEeMATUYECKUX YTBEPKIACHHM
(mpsiMbIe ¥ OT MPOTHUBHOTO), BHICTPANBaTh apryMEHTAIIMIO, IPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS M BHIBOJIBI;

eBBIOMpaTh CHOCOO pelieHus yuyeOHOW 3amauM  (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEIICHHS, BRIOMPATh HaHOOIee MOIXOASAIINNA C YIETOM CaMOCTOSTEIIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble nccnenoBaTebCKUE NEHCTBUS:

eHICIIOJIE30BAaTh BOIMPOCHI KaK HCCIICNOBATEIbCKUA WHCTPYMEHT ITO3HAHUS;
dopMynupoBaTh  BOINpPOCH,,  (UKCHPYIOIIWE  MPOTHBOpPEUHE,  MPoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH T'MIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIHI0, MHEHHUE;

o[IPOBOJUTH CAMOCTOSITEJIBHO CIIJIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEI0BaHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJIEHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEHN MeKIy 00bEKTaMH, SBJICHUSIMHU, IPOLIECCAMU;

«CaMOCTOSITEIFHO (POPMYJIUPOBATh OOOOIIEHUS W BBIBOJBI IO Ppe3ysIbTaTaM
OpOBEAEHHOTO  HAONIONEHUS,  HCCIENOBaHMs,  OLIEHHWBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIICHUI;

o[IDOTHO3UPOBAaTh BO3MOKHOE pa3BUTUE Tpollecca, a TaKKe BbLIBUIaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmanueii:

BBISIBIIATH Je(ULUTH MHPOpPMAIUH, JAaHHBIX, HEOOXOAMMBIX JJIi OTBETa Ha
BOIMPOC U JUIsl pEIICHUs 3a/1a4H;

+BBIOMPATh MHPOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIOB, aHAJIU3UPOBATD,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATh UH()OPMALIMIO PA3IMUHBIX BUAOB U (HOpM
MIPE/ICTaBICHNUS;

«CTPYKTYPHUPOBAaTh HH(OpPMAIIMIO, MPEACTABIATH €€ B Pa3IUYHBIX (PopMmax,
WJLTIOCTPUPOBATh IPaPUUECcKH;

*OLICHMBATh HaJIEXKHOCTh uHhOopMaIun o CaMOCTOSITEIIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.
2) YHuBepcalbHbIE KOMMYHUKATHBHbIE JEUCTBUS, o0ecreunBaroT
c(hOpMUPOBAHHOCTbH COLMANIBHBIX HABBIKOB 00YYaOIINXCS.
OO01uenue:

eBOCIIPUHUMATH U (OPMYIIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
LEesIMH OOIIEHUS; ICHO, TOYHO, FPAMOTHO BbIpaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX



M TMCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHHUA MO XOJAYy pEIIeHUs 3aJauH,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYX IAa€MOWU TEMBI,
poO0IeMBbI, pEIIaeMO 3a/1a4u, BBICKA3bIBATh UJI€U, HALIEJICHHBIE HA MIOUCK PELICHUS;
COMOCTAaBJISATh CBOM CYXKACHHUS C CYXICHUAMHU JPYTUX YYaCTHUKOB JHAJIOTA,
OOHapyXuMBaThb pa3jiMuyu€ MW CXOACTBO TO3ULUH; B KOPPEKTHOM Qopme
(bopMynHpoOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

o[IPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJlaud, SKCIEPUMEHTA, UCCIEIOBaHUsA,
MIPOEKTA; CaMOCTOSITENIbHO BbIOMpPATh (GopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpynHHYECTBO:

o[IOHMMAaTh W HCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM M WHIWBUIYAIbHOU
paboThl MpU pelICHUH YYEOHBIX 3aJ1ay; IPUHUMATh LeIb COBMECTHOM IE€ATEIbHOCTH,
IUIAHUPOBATh OPTaHMU3alMI0 COBMECTHOM paboThl, pachpenensartb BUAbl padoT,
JIOTOBapHUBaThCs, OOCYXKJaTh MpoliecCc W pe3ysbTar padoThl; 0000MaTh MHEHUS
HECKOJIbKUX JIIOJICH;

ey4acTBOBaTh B TPYMNNOBBIX QopMax paboThl (0OCykIeHHus, 0OMEH MHEHHIA,
«MO3TOBbIE MITYPMBI» U UHBIE); BBINOIHATH CBOIO YaCTh pabOTHl U KOOPJIUHUPOBATH
CBOM JICUCTBUSI C IPYTUMU YJIEHAMU KOMaH/Ibl; OIIEHUBATh KA4e€CTBO CBOETO BKJIAJa
B 00mMUHA TNPOAYKT TO KpUTEpUsAM, CGHOPMYIMPOBAHHBIM  yYaCTHUKAMU
B3aMMO/JICHCTBHSI.

3) VYHuBepcaibHble PperyJsiTHBHbIe JeWCTBUSA, oOecrneynBaroT (HopMHUpOBaHHE
CMBICJIOBBIX YCTAHOBOK M JKHU3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopranuzanusi:

COCTaBJIATH IJIaH, AJITOPUTM pELIeHMsI 3a7a4d, BEIOUpaTh CIIOCOO pElIeHUs ¢ y4EToM
UMEIOIIUXCSI  PecypcoB U COOCTBEHHBIX BO3MOMKHOCTEH, apryMeHTUpOBaTb U
KOPPEKTUPOBATh BAPHAHThI PEIICHUH ¢ YIETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb:

eBJIQJICTh  HaBbIKAMHM  IIO3HABaTENbHOM  pediekcun  Kak  OCO3HAHHUS
COBEPINAEMBIX JIEUCTBUI M MBICIUTENIBHBIX IIPOLECCOB, UX PE3YyJIbTaTOB; BIAJECTh
crnocobaMy CaMONPOBEPKH, CAMOKOHTPOJISL TMpolecca M pe3ylibTraTa pelieHUs
MaTeMaTHYEeCKOM 3a7a4u;

o[IPEJIBUJETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHKHYTh MpPH PEIICHUU 3a]ayH,
BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEJIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

*OLIEHNBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSAM, OOBACHATH NPUUHHBI
JOCTHKEHUSI WIM HEJOCTHKEHHSI PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IIpeamMeTHBIE Pe3yJbTATHI

OcBoeHne ydeOHOro Kypca «AnreOpa W Hadaja MaTEMaTHYECKOro aHajin3a» Ha
YPOBHE CpEIHEro 0oO0Iero oopa3oBaHUs JOKHO 00CCIECUMBATH JOCTHKCHUE CIICTYIOITUX
IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10-ii kacc
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OnepupoBaTh MOHATUSIMHU: PAIIIOHATBEHOE U IEHCTBUTEIBLHOE YHCIIO, OOBIKHOBEHHAS U
JECATUIHAS IPOOb, MPOIICHTEHI.

BemonHATh apudmeTrdeckue omepanud ¢ parMoOHAIBHBIMA W JEHCTBUTEIHLHBIMU
YHCIIAMH.

BbeImoytHATh IpHOIMKEHHBIC BBIYUCIICHUS, WCIIOJIB3Ys TIpaBUiIa OKPYIJICHHS, AC/aTh
MIPUKUIKY U OLICHKY pe3yiIbTaTa BBIUMCICHUH.

OnepupoBaTh MOHATHSAMH: CTENEHb C IENBIM TOKa3aTeleM; CTaHaapTHas Gopma
3aMMCH  JACHCTBUTEIPHOTO YHCJIA, KOPEHb HATypaJbHOM CTENEHU; WCIOJb30BaTh
MOIXOIAIIYI0 (POPMY 3aIMCH ACHCTBUTEIBHBIX YUCEIN JIJIS PEIICHUS MPAKTHYCCKUX 3a71a4 U
MIPEICTABIICHUS TAHHBIX.

OnepupoBaTh TOHSATHUSAMHU: CHHYC, KOCHUHYC W TaHTCHC IPOM3BOJILHOTO YIJIA;
UCIIOJIb30BaTh 3alUCh TIPOU3BOJBHOTO yIyla 4Yepe3 OOpaTHbIE TPHUTOHOMETPUYECKHE
byHKIUN.

YpaBHeHUS M HEPABEHCTBA

OnepupoBaTh  TMOHATUSAMH:  TOXJIECTBO, ypPaBHCHHE, HEPaBEHCTBO;  IIENOE,
palMoHaIbHOE, HPPAIlMOHAJIBHOS ypaBHCHHWE, HEPaBEHCTBO; TPHUTOHOMETPUYECKOE
ypaBHCHHE;

BeimosiHATE  TpeoOpa3oBaHKMs  TPUTOHOMETPHUYECKUX  BBIPAXKCHUH UM periaTh
TPUTOHOMETPUYCCKHUE YPABHCHHUS.

BbInoyTHATE IpeoOpa3oBaHus 1ICNIBIX, PAIIMOHATLHBIX M HPPAIIMOHAIBHBIX BBIPAKCHUM
U pemiaTh OCHOBHBIE THIIBI LENbIX, PAIMOHAJIBHBIX W HMPPAIMOHAIBHBIX YpaBHEHUH H
HEPABEHCTB.

[IpuMeHsTH, ypaBHEHHS] U HEPABEHCTBA JJISI PEIICHUS MaTeMaTHUeCKUX 3a/lad U 3a/1a4y
U3 Pa3IUYHbBIX 00J1acTeil HAyKHU U pealbHON JKU3HH.

MopenupoBaTh peanbHble CUTYallMM Ha S3bIKE alreOpbl, COCTaBISATH BBIPAXKEHUS,
yYpaBHEHHMsI, HEPAaBEHCTBA MO YCIOBUIO 3aJa4yM, MCCIEIOBATh IOCTPOCHHBICE MOJEIH C
MCIIOJIb30BAHKUEM ammapara aareophl.

DOyHKUUH U TPaPUKH

OnepupoBaTh TMOHATHAMU: (QYHKIOMSA, CIOCOOBI 3amaHus (PyHKIMH, 00JACTh
OTIpeNICNICHUs] U MHOXECTBO 3HauYeHHMH (pyHKIMH, Tpaduk (YHKIIMH, B3aMMHO OOpaTHBIC
byHKIHH.

OnepupoBaTh TOHATHUSAMHU: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIH (YHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBaTh rpaduku GyHKIUMA 715 PEIICHUST YPaBHEHU.

Ctpouthb 1 ynuTaTh rpadvKu TMHEHHOU (DYHKITNH, KBaIPATUIHON (DYHKIINH, CTETICHHON
(GYHKITUU C TIETBIM TTOKA3aTeIIeM.

Hcnonp3oBaTh rpaduky GyHKINI A1 HCCIIEIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEN TIPHU
pelIeHUH 3a]a4 W3 JAPYrUX YyYeOHBIX TPEIMETOB W peaJbHOW JKH3HU; BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXTY BETUIMHAMHU.

Hauyaia maTeMaTH4ecKOro aHajaun3a

OnepupoBaTh MOHITHIMU: TTOCIEIOBATEILHOCTD, apUPMETHISCKas U TEOMETPUUIECKasI
MIPOrPECCHUM.

OnepupoBaTh TOHATHSAMHU: OCCKOHEUHO YOBIBAIONIAsl TEOMETPUYECKas MPOTPECcCHs,
cymMMa OECKOHEYHO YOBIBAIOIICH T€OMETPHUUECKON MPOTPECCHH.

3a/maBath MOCIEN0BATEILHOCTH PA3IMYHBIMHU CIIOCOOAMU.



Hcnonb3oBaTh CBOMCTBA IMOCIEIOBATENBHOCTEM W MPOrPECCHM JJISI  PELICHUS
peaNbHBIX 3a7]a4 MPUKIAJHOTO XapaKTepa.

MHuoxkecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONIEPALIUHA HAJL MHOKECTBAMMU.

Hcnonb3oBaTh TEOPETHKO-MHOKECTBEHHBIM —amnmapar [Jid ONMCAaHHUS PEaJbHbIX
MIPOIIECCOB U SIBJIICHUM, MPU PEIICHUHU 3a7]a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

OnepupoBaTh NOHATHIMU: ONIPEAEIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATENBCTBO.

11-i1 kaace

Yucjia ¥ BIYUCTCHUSA

OnepupoBaTh MNOHATUSIMHU: HATypaldbHOE, IIE€JIOE YHCIO; HCIOJIb30BATh MPU3HAKU
JNETMMOCTH LEJbIX YUCEN, PA3JI0KEHHUE YKHCIIa Ha MPOCThIE MHOKUTENM JJIsl PEILICHUS 3a/a4.

OnepupoBaTh MOHATUEM: CTETIEHb C PAIIMOHATIBHBIM MOKA3aTEJIEM.

OnepupoBaTh TOHATUSIMHU: Jorapud™ UHClIa, JECATHYHBIE U HaTypajbHbIC
JorapugpMsl.

YpaBHeHUsS] M1 HEPABEHCTBA

[IpuMeHsTHL CBOMCTBAa CTEMEHHW Ui MPeoOpa3oBaHUS BBIPAKECHHI; ONEPUPOBATH
MOHATUSIMM: TOKA3aTEJIbHOEC YpPAaBHEHUE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
MOKA3aTeJIbHBIX YPABHEHUI U HEPABEHCTB.

BrimonHsaTh mpeoOpa3oBaHusl BBIpAXXCHUN, COAEpKAIUX JOorapu(Mbl; ONMepupoBaTh
MOHATUSAMH: JIOTapU(PMHUUECKOE YypaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
norapuMUYECKUX YPABHEHHUIN U HEPABEHCTB.

HaxonuTs peuieHuss npocTedmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh TNOHATUAMH: CHCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ pEIICHUE;
UCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPAaBHEHUN JJIs1 PEIICHUS MPAKTUYECKUX 3a/1a4.

HaxomuTe pemeHuss MNpPOCTEHIIMX CHUCTEM H COBOKYIIHOCTEH pAalMOHAIBHBIX
YpPaBHEHUN U HEPABEHCTB.

MopenupoBaTth peaibHbIE CUTyallud Ha SI3bIKE aireOpbl, COCTABJISATh BBIPAKECHUS,
ypaBHEHHUs, HEPABEHCTBA M CUCTEMbI MO YCIOBHIO 3aJa4d, HCCJIENOBATh IMOCTPOEHHBIE
MOJIENIU C UCIIOJIb30BAHUEM arlapara aiareOphi.

DOyHKUUH U TPaPUKH

OnepupoBaTh TOHATHAMU: TMEpUOANYECKass (PYHKIUS, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMH, TOYKH dKCTpeMyMma (yHKINH, HAanOOJbIlIee ¥ HauMEHbIIIEe 3HAUCHUS (YHKITUU
Ha IPOMEKYTKE; UCTIOJIH30BATh UX JIJISl UCCIIEAOBaHMS (DYHKITUH, 3a]JAHHOUN rpaduKOM.

OnepupoBaTh MOHATUSAMH: TpadUKA  TOKa3aTeIbHOW, JorapuMuYecko u
TPUTOHOMETPUYECKNX (YHKIMA; H300pakaTh WX Ha KOOPAWHATHOM IUIOCKOCTH U
HCMOJIB30BATH JUISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKu JUHEHHBIX YpaBHEHUH U
HCIMOJIB30BATh UX JUISl PEIICHUSI CUCTEMBI JIMHEWHBIX YPABHEHHUM.

Hcnonp3oBath Tpaduku GyHKIHA 171 UCCISAOBAHUS MPOIECCOB U 3aBUCUMOCTEH M3
JIPYTUX y4€OHBIX TUCIUILINH.

Hayvayia MaTeMaTH4€CKOr0 aHAJIU3A

OnepupoBaTh TOHSATUSMHU: HENpEpbiBHAS (PYHKIUSA; MPOU3BOAHAS (YHKIUU;
MCIIOJIb30BaTh TEOMETPUUECKUN U (PU3NUECKUNA CMBICT MTPOU3BOIHOM ISl PEIICHUS 3a/1au.

HaxonuThs npous3BoHbIE 3JIEMEHTApHBIX (YHKIUH, BEIYUCISATH OPOU3BOAHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (DYHKIUH.



Hcnonp30BaTh MPOM3BOAHYIO MMl HCCIEAOBaHUSA (YHKIMHM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, TPUMEHATH PEe3yIbTaThl UCCIETOBAHMS K TIOCTPOCHHUIO TPadUKOB.

Hcnonp30BaTh TPOM3BOIHYIO ISl HAXO0XKICHUS HAUTYUIIETo PEHICHUS B IPUKIIATHBIX,
B TOM YHCJIE COLIMAIbHO-DKOHOMHYECKUX, 3a/1a4ax.

OmnepupoBaTh MOHATUSAMU: TIEpBOOOpa3Has ¥ UHTETPAJ; MIOHUMATh TEOMETPHUECKUN U
(u3nUecKHil CMbICT UHTETpaIa.

Haxomute mepBooOpa3Hbie SJIEMEHTAPHBIX (QYHKIMI; BBIUUCIATH HHTETpAl IO
dbopmyne Hprorona—JleitOuuna.

Pemate mnpuknagHble 3aJadyd, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOTO U
(u3HUECKOro Xxapakrepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAIM3a.

Conep:kanue y4e0HOI0 Kypca

10-i1 k1ace

Yucjia ¥ BBIYUCTCHUSA

Panmonanpapie  uncna. OOBIKHOBEHHBICE M JICCATUYHBIE ApOOW, TMPOIICHTHI,
OeCKOHEUHbIE TIepuoaAnYecKrue apobu. ApudmMernueckue omepanud ¢ palrdoHaIbHBIMU
YyuCJIaMU, MPeoOpPa30BaHMs YHUCIOBBIX BhIpakeHui. [Ipumenenne apodeii U MpoIeHTOB JJIs
pelIeHUs PUKIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTpaAciiel 3HAaHUW U peaIbHOM KU3HHU.

JlelicTBUTENIbHBIE  YHCIIA. PanmonanbHbie U HUppalMOHAJbHBIE  YHUCJA.
Apudmernyeckue onepanuu ¢ AeUCTBUTENbHBIMU YuciaMu. [IpuOnmkEHHbIE BEIYUCIICHUS,
npaBujia OKPYTJIEHHUS, IPUKUIKA U OLIEHKA PE3yIbTaTa BIYUCICHUN.

Crenenp ¢ 1enbiM mokazateneMm. CraHpapTHas (opma 3amucu AeHCTBUTEIBHOTO
yucia. Mcrnonp3zoBanue noaxoAsmieit GopMbl 3aUCH ACHCTBUTENBHBIX YUCEIT JIJIST PEIICHMUS
NPaKTUYECKUX 3a]1a4 U IPEACTABICHUS TaHHBIX.

ApudmMeTndecknii KOpeHb HaTypajdbHOU cTemneHu. JleWcTBusS Cc apudmeTnuyecKumMu
KOPHSIMH HaTYpaJIbHOMN CTEICHH.

CuHyc, KOCMHYC M TaHT€HC YHUCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIE TIPEOOPa30OBaAHUSI.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Merton
VHTEPBAJIOB.

Peuenue 1enbix U ApOOHO-PAIIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanioHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHH W HEPABEHCTB K PELICHUI0 MAaTEeMaTUYECKHUX 3a/a4 U 3a]ad
U3 pa3IMYHbIX 00J1aCTEe HAYKU U PealbHOM KU3HH.

DYyHKUNH U TPAaPUKH

Oyukuusi, cnocoObl 3amaHus (ynkuuu. 'padux PyHkuuu. B3aumMHO 00paTHBIE
byHKIMIH.

O6nacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuun. Hymu dyHxuum.
[TpomexyTKkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.



Crenennas QyHKIUs ¢ HATypaJIbHBIM U LIENbIM TOKazaTesneM. E€ cBoiicTBa u rpaduxk.
CaolicTBa U rpauk KOpHS N-Oi CTENEHHU.

Tpuronomerpuyeckasi OKPY>KHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX (YHKIUN
YHCJIOBOTO apTyMEHTA.

Havyaja MmareMaTH4eCKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IMOCJeHA0BaTeIbHOCTEH. MOHOTOHHBIC
MOCJICI0BATEILHOCTH.

ApudmeTndeckass U TeoMeTpuueckass Tporpeccuu. beckoHedyHO yObIBaromias
reomeTpuueckas nporpeccus. CyMma O€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKOM
nporpeccun. @opmyna CIOXKHBIX NPOLUEHTOB. Mcmoib30BaHME NPOTPECCUM ISl PELIEHUS
pEANBHBIX 3aJ1a4 MPUKIIATHOIO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, omepauud Hajg  MHOXecTBamu. Jluarpammbl  Oinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armnapara JJjis ONKUCAHUsS PEajbHBIX MPOLIECCOB
U SIBIICHUM, MPU PEIIEHUH 3a7a4 U3 JPYTUX YUYEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTRO.

11-i knace

Yuciia ¥ BBIYUCTCHUSA

Harypanbhsbie u uensie yncina. [Ipu3Haku 1eIMMOCTH LEJIbIX YUCE.

CreneHs ¢ paliuoHaIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTaPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHue BEIPAXKEHUIM, COAEPKAITUX JOTAPUPMBI.

[IpeoGpazoBaHue BIpAKEHHM, COAEPKALTUX CTENIEHU C PAIMOHALHBIM MOKa3aTeJIeM.

[IpuMepbl TPUrOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHblE YypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHsS 1 HEPABEHCTBA.

CucTtembl TMHENHBIX ypaBHEHMI. PelieHne npukiaaHbIX 3aa4 ¢ IOMOIIbI CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IprMeHeHne ypaBHEHN, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKHUX 3a]1a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTE HAYKU U PEaIbHOM KU3HHU.

DOyHKUNH U TPaPUKH

Oyukmus. [lepuonndeckue Qynkmuu. [IpomMexyTku MOHOTOHHOCTH  (YHKIUU.
MakcumyMbl 1 MUHUMYMBI (pyHKITuu. HanbGonpiiee 1 HanMeHblee 3HaueHne QyHKIIUA Ha
MIPOMEKYTKE.

Tpuronomerpuieckre GyHKIMH, UX CBOMCTBA U TPadUKH.

[TokaszarenbHas u morapudmMuydeckast GyHKIIUU, IX CBONCTBA U TpaduKu.

Hcnonp3oBanue rpadukoB GyHKINN ISl PEIICHUS YPAaBHEHUN U JIMHEWHBIX CHCTEM.

Hcnonp3oBanue rpagukoB GYHKIHMN I UCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPHU PEHICHUU 3aJad U3 APYrHMX y4eOHBIX MPEIMETOB U peajbHOU
KU3HU.

Hayvayia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepoiBubie pyHkiuu. Meroa MHTEpBaIOB ISl PEIICHUSI HEPABEHCTB.



[IpousBoanas ¢pynkuuu. ['eoMmerpuueckuil U GU3NUECKUI CMBICT TPOU3BOIHOM.
[IpousBoaHbIE 3JIEMEHTAPHBIX (YHKUUM.
CYMMBbI, TPOU3BEJAEHUS U YACTHOTO (DYHKIIMIA.
[IpumMeHeHue TPOU3BOAHOM K MCCIEIOBAaHUIO (PYHKIUMHA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HaubobIIero 1 HAMMEHbUIEr0 3HaUYeHus (PYHKIIMHU Ha OTPE3KeE.
IIprMmeHeHne MpOU3BOAHOM Ul HAXOXKICHUS HAWIYYIIEero PELICHHs B IPUKIIAIHBIX
3aJa4ax, sl ONpeNeIeH s CKOPOCTH MPOLiecca, 3aJaHHOTO (popMysIoi iu rpaduKkoMm.
[lepBooOpa3nas. Tabnuia nepBooOpa3HbIX.
WuTerpan, ero reoMeTpuueckuii U Quanyeckuili cMmbici. Brluucienue uHTErpaia mno
dbopmyne Herorona—Jleiibnua.

TeMaTnyeckoe MIIAHUPOBAHUE

Dopmyiibl

HAaXO0XIEHHUS IIPOU3BOLHOU

10-i K1ace
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne | HammeHoBaHuUe pa3aesioB (undposrbie)
n/n | ¥ TEM NPOrpamMMblI Beero Kontpoanneie | llpakTuieckne | ogpaszoBareanHbie
padoThI padoThI pecypcebl
DJIEeKTPOHHBIN
o0pa3oBaTeabHbINA pecypc
MHoxkecTBa p peeyp
«JlomaiHue 3a1aHus.
panoHAIBHBIX U
o Cpennee obmee
1 IEACTBUTENILHBIX YHUCEIL. 14 1
PALHOHATBHbIE YPABHEHNS oOpazoBaHue. Anredpay,
yp 10-11 ace, AO
1 HEpaBEHCTBA
UznatennscTBO
«ITpocBemienue»
Tpeunaxep «O0m1aKo
OYHKIUU U TPaPUKH. P N p
2 Crerers ¢ LelbiM 5 3HaHuii». Maremaruka. 10
kiace, OO0 «Pu3ukoH
oKazaTeyeM
JIa6»
ApudMeTHIeCcKrii KOpeHb
N—oii CTENeHH.
3 18 1 <..>
HppanmonanbHbie
ypaBHEHUS U HEPABEHCTBA
DopMyIIbL
TPUTOHOMETPHH.
4 | p 22 1 <>
Tpuronomerpuyeckue
ypaBHEHUS
INocinenoBaTenbHOCTH U
5 1 5 <.>
MPOrpeccuu
[ToBTOpEHue, 0600IIIEHHUE,
6 p HeHH 3 1 <.>
CHCTEMATH3AaLUs 3HAHUN
OBILIEE KOJIMYECTBO 68 4 0

YACOB I10 ITPOTPAMME




11-1 kjaace

KonuuyecTBo 4acoB DJIeKTPOHHBbIE
Ne | HaumeHoBaHuUe pa3/iesioB (mugpoBbIe)
n/n | 1 TeM NPOrpamMMblI Beero Kontpoarnbie | IIpakTuieckue | ogpazosarennbie
padoThI padoTsbI pecypcesl
DIeKTPOHHBIN
00pa3zoBaTeNbHBINA pecypc
CremneHb ¢ paliMOHAIBHBIM P pecyp
HOKA3aTeIeM «/lomarrHue 3agaHusl.
) Cpennee obuiee
1 |Tloka3zaTtenbHas QyHKIUS. 12 1 peil Hl
[TokazaTenbHbIE ypaBHEHUS oOpasosanue. Airebpa»,
yp 10-11 xiace, AO
Y HEPaBEHCTBA
W3 nareabcTBO
«IIpocBenienne»
Jlorapudmuueckas Tpenaxep «Obmako
2 GyHKIHS. 12 3HaHU». Maremaruka.
Jlorapudmuueckue 11 xmacc, OO0 «Du3uKkoH
YpaBHEHUS U HEPABEHCTBA JTa6»
TpuroHomerpuyeckue
KIIUU U UX TPaQUKH.
3 (byH H p (b 9 l <...>
TpuroHomerpuyeckue
HEpaBEHCTBA
[IpounzBogHas.
4 | PoMsROA | 24 1 <.>
[IpumeHeHue npou3BOIHOM
Huterpan u ero
5 P 9 <.>
MIPUMEHEHHUS
6 | Cuctemsbl ypaBHEHUH 12 1 <..>
HatypanbHble u nensie
7 M 1 6 <.>
qucna
[ToBTOpEeHME, 0600IICHNE
8 PCEHHUE, ODODIICHHE, 1 4 g 2 <.>
CUCTeMaTH3alusl 3HAaHUHA
OBILEE KOJIMYECTBO
- 102 6 0

YACOB II10 ITPOTPAMME




