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MHNOACHUTEJBHASA 3AIINCKA

PaGouas mnporpamma 1o anredpe Ha YpPOBEHb CpEAHEro OO0IIero
oopazoBanust MOY « UMHA3US Ne58» pa3zpaboTaHa ¢ MoMOIIbI0 KOHCTPYKTOpa
padounx nporpamm (https://edso0.ru/) B cooTBeTCTBHU C TPEOOBAHHUSIMH:

o @enepanpHoro 3akoHa ot 29.12.2012 No 273-®3 «0O06 oOpa3oBaHUM B
Poccuiickon @enepaunmy;

o Tpuka3za MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepamnuu ot
17 ampenss 2012 r. Ne 413 «OO0 ytBepxkaeHuu ¢eAaeparbHOr0 TroCcydapCTBEHHOTO
00pa30BaTENBHOTO CTAaHAAPTA CPEIHETO 00IIero 00pa3oBaHUNY,

o mpukaza MunucTepcTBa mpocBemenus Poccuiickon @epepanuu 0T
12.08.2022 Ne 732 «O BHeceHMM HW3MEHEHUM B (enepanbHbId TOCYIapCTBEHHBIN
o0pa3zoBaTeIbHBIN CTAaHJAPT CPEAHETO 0011IeT0 00pa30BaAHUSY;

« (enepanbHOl 00pa30BaTEIBHON TPOTrpaMMBbI CpeTHEro 0011eT0 00pa3oBaHuUsl,
YTBEPKIAECHHOM NprKka3zoM MuHuncreperBa npocseienns Poceuiickont @enepanum ot 18
mas 2023 r Ne 371;

o mnpukaza MunHucrepctea mnpocsewmeHuss Poccuiickon  ®Depepauuu 0T
22.03.2021 Ne 115 «O6 ytBepxknaenuu Ilopsigka opraHu3and U OCYIIECTBICHUS
00pa30BaTeNbHON AEATEIPHOCTH 0 OCHOBHBIM 00I11€00pa30BaTEIbHBIM pOrpaMmam —
o0Opa3oBaTeNbHBIM MpOrpaMMaM Ha4yaJIbHOTO OOILIEro, OCHOBHOTO OOLIET0 M CPEIHErO
o01iero o0pa3oBaHUs;

o CIT 2.4.3648-20 «CaHuUTapHO-3MIUJEMUOJIIOTHYECKUE TpeOOBaHUS K
OpraHu3alysM BOCIIUTaHUS U 00YUYEHUSsI, OT/IbIXAa U O30POBIICHUS IETEH U MOJIOJICKI»,
YTBEPKIAEHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTAapHOTO Bpaya oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «l'uruennueckue HOPMATHBBI MU TpPeOOBaHUS K
oOecrieyeHuto Oe3onacHOCTH M (WiH) OE3BPEAHOCTU IJIsl YeJOBEKa (PaKTOPOB CpPEIbl
OOWTaHUsA», YTBEPKIACHHBIX IIOCTAHOBJIEHHWEM TJIABHOTO CAHMTAPHOIO Bpaya oOT
28.01.2021 Ne 2;

o Konuenuuu pa3Butusg MareMmatuyeckoro ooOpaszoBanusi B Poccuiickoit
denepanuu;

« yueOHoro 1miaHa cpennero oodmiero oopazosanusi MOY «TMUMHA3US Ne58»
(8 ctpykrype OOIT COOQ;

o paboueii nporpammel Boctiutanusgs MOY «I'IMHA3US Ne58y» (B cTpykType
OOII COO0).

Pabouast mporpamma 1o npeaMery «Aredpa» OpUEHTHUPOBAHA HA CIIEIYIOIIUE
[EJIeBble  MPHOPUTETHl  JAYXOBHO-HPAaBCTBEHHOTO  Pa3BUTHS,  BOCHUTAHHUS |
corain3anuu odOydaromuxcs, chopmynupoBanubie B [Iporpamme Bocnutanus MOY
«I'UMHA3N Ne58»:

- MakCUMaJbHO€  HCIIOJIb30BAHUE  BOCHHUTATENIbHBIX  BO3MOKHOCTEH
collepKaHUsi  y4eOHbIX TpeAMEeTOB g  (GOPMHPOBAHUS Yy OOyYarOIIMXCS
POCCUHCKHMX  TPaJAWLMOHHBIX JYXOBHO-HPABCTBEHHBIX M  COIIMOKYJBTYPHBIX


https://edsoo.ru/

LEHHOCTEH, POCCHICKOT0 HMCTOPUYECKOTO CO3HAHMS HAa OCHOBE MCTOPUYECKOTO
MPOCBEIICHUS]; MOAOOP COOTBETCTBYIOIIETO COJAEpPKAaHUA YpPOKOB, 3aJaHUM,
BCIIOMOTaTENIbHBIX MaTEPUAJIOB, MPOOJIEMHBIX CUTYaAIluH AJI1 00CYXKICHUMH;

- BBIOOp METO/IOB, METOAMK, TEXHOJOTUHM, OKa3bIBAIOIIUX BOCHHUTATEIbHOE
BO3JICCTBHE HA JINYHOCTh B COOTBETCTBUM C BOCHUTATEIBHBIM UJICAJIOM, LIEJIbIO U
3aJlayaMyd  BOCIIUTAHUS, IEJIEBbIMH OPUEHTHUPAMH PE3yJIbTAaTOB BOCIHTAHMS;
peann3aluio NPUOPUTETA BOCIIUTAHUS B YYEOHOU JEATEIBHOCTH;

- TpUBICYCHHE BHUMAHUS OOYYAIOIIMXCS K L[IEHHOCTHOMY AacHeKTy
U3yd4aeMbIX Ha YpOKax NpPEeaMETOB, SIBICHUN U COOBITHH, WHHUIIMHUPOBAHHUE
OOCY>KJIeHHI, BBICKa3bIBAaHHI CBOETO MHEHUS, BBIPAOOTKH CBOEr0 JUYHOCTHOTO
OTHOIIICHUS K U3YYaeMbIM COOBITUSM, SIBICHUSIM, JIUIIAM;

-  [PUMEHEHHE  HHTEpPAaKTHBHBIX (opM  y4yeOHOM  paboOTBl —
UHTEIJICKTYalbHBIX, CTUMYJIHPYIOMIMX I103HABATEIbHYI0O MOTHUBAILIMIO, HTPOBBIX
METOJUK, JUCKYCCUH, JalOlIUX BO3MOXKHOCTb INPUOOPECTH ONBIT BEACHMUS
KOHCTPYKTHUBHOTO JIMAJIOra; FPyNIOBOM pabOThl, KOTOPAast YYUT CTPOUTH OTHOLIECHHUS
U JIECTBOBATh B KOMaH i€, CHOCOOCTBYET Pa3BUTHUIO KPUTUYECKOTO MBIILIICHUS;

- noOyXaeHue oO0yvaroumxcs coOJI0aTh HOPMbI IOBEACHHUA, IpaBUIIa
OOIIEHUsT CO CBEPCTHUKAMU U  [EJAaroraMM, COOTBETCTBYIOUIME  YKIIaTy
o011eo0pa3oBaTeIbHON OpraHU3alllH, YCTaHOBJICHUE U HOJIEPAKKY
no0poxenareabHON aTMochepsl;

- OpraHu3anuio ImecTBa MOTHBHUPOBAHHBIX M DIPYAMPOBAHHBIX
oOyJaromuxcs HaJl HEYCIEBAIOIMIMMH OJJHOKJIACCHUKAMU, B TOM YHCJIE C OCOOBIMHU
o0pa3oBaTEIbHBIMU  MOTPEOHOCTSIMU, JIAIOIIETO  OOY4YarOIIUMCSI  COIMAIBHO
3HaYUMBIN OTIBIT COTPYAHHUYECTBA U B3aUMHOM ITOMOIIIH;

- UTHUIIMMPOBAHKE U TIOJJICPIKKY MCCIIEIOBATENIbCKON NEATEIHHOCTH 00yUYaOIUuXCs,
IUTAHUPOBAHWE W  BBITIOJIHEHUE WHAMBHIYAJIbHBIX W TPYNIOBBIX TMPOEKTOB
BOCIUTATEIbHONW HAIIPABJIEHHOCTH.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHaW3a» SIBISETCA OJHUM U3
HamOoJiee 3HAYMMbIX B MPOTpaMME€ CTapuIedl IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Uil H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYrod CTOPOHBI, (POPMHUPYET JOTHUYECKOEe U
abCTpakTHOE MBIIUICHUE YYallUXCsi Ha YpOBHE, HEOOXOJWMOM ISl OCBOCHMS
KypcoB HWH(OpPMAaTHKH, OOILECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KoTopas (GOpMyJIHUPYET CBOU JTOCTHKEHUSI B MaTeMaTHUECKOH (opme.

Kypc anredpsl 1 Hayasl MaTeMaTHYECKOrO aHAIM3a 3aKJIabIBA€T OCHOBY AJIS
YCIICITHOTO OBJIAJCHUS] 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTUHM, TOHHUMAaHUs
OCHOBHBIX TEHJICHUUW HSKOHOMUKM U OOIIECTBEHHOW >KU3HU, I[O3BOJSET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,



YBEPEHHO HCIIOJIb30BaTh MX B ITIOBCEIHEBHOM KU3HU. B TOXKe Bpems OBIaeHue
aOCTpPAaKTHBIMH M JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHMMH KOHCTPYKLHSAMHU
pa3BUBAaET YMEHHME HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTbh HCTHHHOCTH
YTBEPKJICHUSI, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbllieHue. B xone u3yuenus
anreOpbl M HayaJl MaTEMaTUYECKOTO aHalv3a B CTapuied IIKOJEe Yydalluecs
IIOJIy4YalOT HOBBIM OIBIT PEIIEHUS NPUKIAAHBIX 3370a4, CaMOCTOSATEIBHOIO
MIOCTPOCHUSI MAaTEMaTUYECKHX MOJEJIEH pealbHbIX CHUTyallMii M WHTEpHpETaluu
MOJYYEHHBIX  PELICHHWM, 3HAKOMATCA C  [pUMEPAMU  MaTEMATHYECKHUX
3aKOHOMEpPHOCTEH B TPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTE€MaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc ob6magaer 3HAUMTENbHBIM BOCIUTATENBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyeTrcsi Kak 4epe3 Y4eOHbI MaTepuan, CIOoCOOCTBYIOMIMNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHs, TaK W dYepe3 crneuuduky ydeOHOM AedaTenbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MIPOAOJKATEIIBHON
KOHIICHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToguku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIn3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKUE JUHUN: «Uucna M BBIYUCICHUD,
«Dynkuuun  u - rpadpukny, «YpaBHEHUsT U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHainusa», «MHo)kecTBa H JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsd Ha MPOTSDKEHHHM JIBYX JIET
oOyueHusi B cTaplueil 1IKoJIe, €CTEeCTBEHHO JOMOJHSASA IPYr Jpyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W  pazaenaMu. J[aHHBIM Kypc  sBISETCA
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTHYECKUX AUCLUIUIMH: anreOpa, TPUTOHOMETPHsI, MAaTEMaTUYECKUI aHalIN3,
Teopusi MHOkecTB U Jp. [lo Mepe Toro kak ywamiuecs OBIafeBalOT BcE Oosee
HIMPOKUM MAaTEMaTHYECKUM amnmnapaTroM, y HUX MOCIeI0BaTEIbHO (hopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYIHO MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudana
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOM 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTaT.

CopnepxkaTenpbHO-MeTOANYECKas JTUHUA «YUucna U BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOoBaHUE HABBIKOB MCIOJb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikojie. B crapmiedl mkoige oco0oe BHUMAaHUE YIEISIETCS
(OpPMHUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3NIMYHBIX (OPM 3amucH ACHCTBUTENBHOTO YHCIA, YMEHHE
pallMOHANBHO BBIMOIHATh JEHCTBHUSI C HUMH, JI€JaTh MPUKHUIKY, OLEHUBATH



pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMKEHHBIX BBIYHCIICHUN,
BBITIOJIHGHUS JIEWCTBHM C 4YWCIaMU, 3allUCAaHHBIMA B CTaHIApTHOU (opme,
HCMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BBIPAXKEHHUM.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA TMPOTSHIKEHHH BCETO
oOydeHMs] B CTaplIed IIKOJIe, TOCKOJbKY B KaXJOM pas3fesie MporpaMMbI
IPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3adad. OOywaromuecs OBIaJ€BatOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAlUOHAIBHBIX, WUPPAUUOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTAQpU(PMUUYECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loilydeHHbIE yMEHUS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUIMNA C TTOMOIIBIO TTPOU3BOJHOM, PEIICHUM MPUKIAJAHBIX 3ajlad U 3a7ad Ha
HAaXOXXJECHUE HaWOOJBIINX W HAWUMEHBIIMX 3HaueHuW QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBITIOJIHATh Pacy€Thl 1Mo ¢GopMmysaM, MpeoOpa3oBaHUsl IENbIX, PalMOHATIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTeNeHu W Jiorapudmsl. brarogaps u3ydeHUIo anredpandecKkoro
Marepuajia  MPOUCXOAWT  JAJbHEWIEE  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpPaKTHOTO MBIIUICHUS Yy4yaluxcs, (HOPMUPYIOTCS HABBIKA JAEAYKTHUBHBIX
paccykJieHuil,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npeiaraet 3(Q(EKTUBHbIE HWHCTPYMEHTHI JJISI PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJISAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopnepkarenpbHo-MeToaUYecKass JUHUA «DyHKIMM W TpaQuKW» TECHO
MEPEIUIETACTCS ¢ IPYTUMHU JIMHUSAMU Kypca, ITOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEN0BATENBHOCTD W3YUYEHHUS MaTrepuaa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HU TECHO CBS3aHO KAK C MAaTEMATHYECKUM AHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi cofep)KaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUUN
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoOi (opMme: aHATUTUYECKOM, rpaduyeckoi U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHas nuHusl «Havaia mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3ajad,
JIOCTYITHBIX 00YYalolUMCSsl, Y KOTOPBIX MOSIBIISETCA BO3MOKHOCTh UCCIENOBATh U



CTpoUTh Tpaduku GYHKIUH, ONpeneisiTh WX HauOONbIIUE KM HAUMEHBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoueccoB. JlaHHas conepikareiabHas JHHUSA OTKPHIBAET HOBBIC
BO3MOXXKHOCTH TIOCTPOEHHUS MaTeMaTHYECKMX MOJENeHl peaabHbIX CUTYaluH,
HAXO0X/I€HUS HAWIyYIlEero PEIIeHUs B IMPHUKIATHBIX, B TOM YHCIIE€ COLIMAIBHO-
HIKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajIu3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-TOTHUECKOTO U KPEaTHBHOTO
MBILUIEHUS, (OPMUPOBAHUIO YMEHHUM paclo3HaBaTh IIPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcKyccTBe. OOydarommuecs Yy3HaOT O
BBIIAIOIIMXCSL pe3yJbTaTaX, MOIYYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKU Kak
HAyKH, U UX aBTOpaXx.

ConepxarenpHO-MeTOIMYecKas JIMHUSA «MHOXKeCTBa U JIOTUKa» B OCHOBHOM
IOCBSILIEHA  DJIEMEHTAaM  TEOPUM  MHOXECTB. T€0pPETHKO-MHOKECTBEHHBIE
IPEJICTaBICHNUs IPOHU3BIBAIOT BECh KYpC LIKOJIBHOM MaTeMaTHKU W IpejiararoT
Haubosee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINN BCE pa3fesibl MAaTEMAaTUKU U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCUHUIUIMHBI B EAHMHOE
nenoe. [loaToMy BaXKHO JaTh BO3MOXHOCTH MIKOJBHUKY MOHMMATh TEOPETHKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAXEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havajlla MaTeMaTHYECKOrO AHAJINA3a» IMPUCYTCTBYIOT
TakK€ OCHOBBI MaT€MaTHYECKOTO MOJEIMPOBAHUS, KOTOpPHIE IPU3BAHBI
c(opMUPOBATH HABBIKU ITOCTPOCHUS MOJIENIEN PEANIbHBIX CUTYalUl, UCCIIEOBaHMS
TUX MOJEJed C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiusza U
MHTEPIIPETALNU MOTYYCHHBIX PE3YyJbTaToOB. Takue 3ajjaHus BIUICTEHbI B KaXIbId
U3 Pa3/eNioB MPOrPaMMBbI, ITOCKOJIBKY BECh MaTepUal Kypca IMIMPOKO MCTIONb3yeTCs
JUTSL pENICHUs MPUKIAIHBIX 3a1ad. [Ipu pemennn peaqbHbIX TPAKTHUECKUX 3ajad
yyauiyecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobiemy. [lesTenbHOCTh O (POPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3aJa4 OPraHU3yeTCs B MPOIECCe M3YUCHHUs BCEX TeM Kypca «Anrebpa u Havana
MaTEeMaTHYECKOTO aHaTu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM mutaHe Ha M3ydyeHHE Kypca ajreOpbl M Hayvajl MaTeMaTH4YeCKOIo
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B
Hezenmo B 11 kmacce, Bcero 3a Ba rona ooydenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucaa v BIYMCICHUA

Pannonanpapie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OECKOHEYHBIE  MepHoguYeckre ApoOu.  ApupMeTHUEeCKHe  Olepaluu  C
palMOHAIBHBIMU YHCIaMU, TPpeo0pa30BaHus YHCIOBBIX BeIpaxkeHUH. [IpuMenenue
JIpo0el U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpaciien
3HAHUU U PEaJIbHOM KU3HH.

JelictBuTenpHble 4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIHA.
Apudmernueckre omnepauud € JEeUCTBUTENbHbBIMU yuciaamu. [lpuOmmxEénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenp ¢ uensiM  nokasareneMm. CrangaptHas  ¢opMa  3amucu
neicTBUTENbHOrO  uMcna. Mcnonp3oBaHue mnoaxoasdmed  (opmbl  3amucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crereHd.  JleWcTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue 1iensix u 1poOHO-PAIIMOHATEHBIX YPaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKH U PEATHbHOU KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. [paduk QyHkuu. BzaumHo
oOpaTHbIe (PYHKIIUH.

OO6unacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu Qyskium.
[TpoMexyTkH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUY.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM ToKa3zateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHs N-Oi CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIIOCOOBI 3a/1aHus MOCJIEIOBATEIbHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HatypaneHbie u neinsle yncna. [IpusHakyu qenMMoCTH HEIbIX YHCElL.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudgm umucna. JleciTuuHble U HATypaJbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTapU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C OMOIIbIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CuCcTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEIICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pa3MyHbIX oOJacTedl HayKh M peajbHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oyuknus.  [lepuonunueckne  ¢ynkuuud. [IpomMexyTKM  MOHOTOHHOCTH
byHkuy. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HaunGomnblnee u HauMeHblee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U IPAPUKHU.



[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peUICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpBhIE BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHaju3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. [eomerpudeckuii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  sieMeHTapHBIX  GyHKIUH.  DopMynbl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIydlIEero peleHus B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MUecKuid cmbicia. Bbeluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.

IMNJIAHUPYEMBIE PE3YJIBTATBI
OcBoenue ydeObHOro mpenmera «MaremaTtnka» JODKHO 00€CIeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsl CICAYIOMMNX JIUYHOCTHBIX,
METaIpPEeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMSI MpOrpamMMbl y4eOHOTO TMpeaMeTa
«MaremaTuka» XxapakTepu3yrTCS:

['paxxnaHckoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMN O0YUAIOLIEroCcsi Kak aKTUBHOTO
M OTBETCTBEHHOIO YJ€Ha POCCUHWCKOrOo OOLIeCTBa, MPEACTAaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBICHHM,
IpoLenyp TpaxJaHCKOro oOmecTtBa (BbIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIUSAMHU 1 Ha3HAYEHUEM.

[laTpuoTnueckoe BOCIUTaHUE:



c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPAXKTAHCKON HICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATUKHU, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHHMIO ITUX JOCTH)KCHUN B JIPYTHX HayKaxX, TEXHOJOTUsiX, cpepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIIEro.

DCTETUYECKOE BOCITMTAHHE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsh ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHN, paCCyXICHUMN;
BOCHPUUMUYMBOCTBIO K MATEMATUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTRBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0pOBOro U 0€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOEC IMHTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUH U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3rIecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NeSATEIbHOCTBIO.

TpynoBoe BociTaHUE:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM IIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKECHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymieit npodeccun W peaM30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH.

DKOJOTNYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUUECKON KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHWEM TJ00aJTBFHOTO XapakTepa OSKOJOTUYECKHX TMpoOJieM;
OpUEHTaIlMel Ha NMPUMEHEHHE MATEMAaTHMUYECKWUX 3HAHWU JJIg pelieHus 3a7ad B
00JIaCTU OKpYXKalollel cpelbl, IUIAaHUPOBAHUS TOCTYNIKOB M OICHKH HX
BO3MOYKHBIX ITOCIIEICTBUU JIJISI OKPYKAIOLIEN CPEIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM M  OOIIECCTBEHHOM  MPAKTUKH, IMOHUMaHUEM



MaTeMaTHYeCKON HayKu Kak cQepbl UYeIOBEYECKOM MAeATeTbHOCTH, 3TAloB €&
pa3BUTHA M 3HAYMMOCTH JUIA PA3BUTHUS LUBWIM3ALKH, OBJIAJACHUEM S3BIKOM
MaTeMaTUKU ¥ MATeMaTUYECKOW KyJIbTYpOM KaK CPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYILIECTBIAATh IPOCKTHYIO M HCCIEAOBATENIBCKYIO JEATEIBHOCTh
VHIUBUAYAJIBHO U B TPYyIIIE.

METAINIPEIJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCTEUIMU.

1)  Vuueepcanvnvie = noznasamenvmvie  Oeiicmsus, — 0becneuugarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOUECCO8 00VUaowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uUcce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBrle 1ormueckue AeUCTBU:

® BBIIBIIITH U XAPAKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOUIEHMH MEXAYy HOHATUAMHU; (POPMYIHPOBATH
ONpENENCHUs]  IOHATUM; YCTAHABIMBAaTh CYIIECTBEHHBIM  IPU3HAK
KJIacCU(PHKalMU, OCHOBaHUA Ui OOOOIIEHUS W CpPaBHEHHS, KpUTEPUU
MPOBOJIMMOI0 aHAJIN3a;

® BOCIpPUHUMATH, (HOPMYIUpPOBaTH U  NPeoOpa3oBbIBATH  CYXKICHHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, €AWHUYHbBIC, YACTHbIE W OOUIUE;
YCIIOBHBIE;

® BBIBIAITH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
OpOTUBOpEUMs. B (aKTaxX, [IaHHBIX, HAOJIOJEHUSX U YTBEPKICHUSIX;
npeajiaraTb ~ KPpUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYMIL;

e JenaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

® [IPOBOJUTH CaMOCTOATEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJIAECHUN (MIPSIMBIE U OT MPOTUBHOIO), BBICTPAUBATh APTYMEHTALMIO,
NPUBOAUTH TMPUMEPBI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJBI;

e BHIOMpPATH CMOCOO penieHust yuyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pelIeHMs, BbBIOMpaTh Hauboyiee MOAXOASIIUNA € YYETOM
CaMOCTOATEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBeie uccienoBaTenbCKue IeUCTBHUS:



® JCIOJb30BaTh BOIPOCHI KAK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynTupoBaTh BOIPOCHI, (UKCUPYIOLIUE NPOTUBOpPEUHE, MPOOIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHE;

® TIPOBOJIHTH CaMOCTOSITEITEHO CIUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICIOBAaHWE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
O0OBEKTa, SIBJICHUS, TIPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

® CaMOCTOSTENbHO (POPMYITHPOBATH 0OOOIIEHUS U BBIBOJBI 110 pE3yJibTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

® IPOrHO3UPOBATh BO3MOXXKHOE pa3BUTHE MpoOIlecca, a TAKKE BBIIBUTATbH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabota ¢ undopmarueii:

® BBIIBIATH AeDUINTH MHPOPMAINH, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U IS PEIICHUS 3a4a4H;

e BpIOMpaTh HMHPOPMAIMIO W3  HCTOYHHKOB  PA3JIWYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALUIO
Pa3IMYHBIX BUJOB U (YOPM IpE/ICTABICHMUS,

® CTPYKTYypUpPOBaTh MHGOPMAILMIO, IPEACTABIATh €€ B PA3IMYHBIX PopMmax,
WLTIOCTPUPOBATH IpapuuecKH;

® OIICHUBATH HaIEKHOCTD uH(pOpMaIuu o CaMOCTOSITENIEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

Oowenue:

e BoOCIpUHUMATh U (GOPMYIUPOBATH CYXACHUS B COOTBETCTBHH C
YCIOBUSIMU U LIETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOUYKY 3pPEHHsSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pellieHus 3ajaul, KOMMEHTHUPOBATh MOTYYESHHbIN pe3yibTar;

® B X0JIe OOCYXKIEHHUs 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE Ha MOUCK
peIlIeHUs; COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSMH JPYTUX
YUaCTHUKOB JHAlIOTa, OOHAPYKUBATh Pa3liMdyMe W CXOJCTBO TMO3WIIUN; B
KOppEeKTHOH Popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

® INPEICTaBIATH  pE3yJbTaThl  pEIICHHUs  3aJayd,  SKCIEPUMEHTa,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:



e [OHMMATh W  WCIOJB30BAaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHUBUTyaIbHON PabOThI MPY PENICHUH YIEOHBIX 3a71a4; TPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATHCSA, OOCYKIATh MPOIIECC
U pe3yibTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;

® y4acTBOBaTh B IPYIMIMOBBIX (popMax padoThl (00CYKIeHHS, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHINOIHITH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UiIE€HAMH KOMAaH/IBI,
OIICHWBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OopMyITUPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanonvie  pezynamueHvie Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH IJIaH, ITOPUTM PELICHUS 33a]1a4¥, BBIOMPATH CIIOCOO PEIICHHS C
y4€TOM HMMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YYETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJIb:

e BIAJETh HAaBbIKAMU TIO3HABATEIBHON pe(diIeKCHH KaK OCO3HAHHS
COBEPILIAEMBIX JEHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJIAQJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII IHpolecca u
pe3yibTaTa pelieHUss MaTeMaTHYECKOM 3a/1a4u;

® [PEABUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPU pELICHUH
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTara IEJIH U YCIOBHSIM, OOBICHITH
NPUYHUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3yJbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHue yueOHOro Kypca «Anredpa U Hauajga MaTEMaTUYECKOTO aHAIU3a»
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHs JOKHO 0OecreuuBaTh JOCTHIKEHUE
CJIETYIOIIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KIIACC
Yucua ¥ BbIYMCICHUS
OnepupoBaTh MOHATUSIMH: PAIMOHATIBHOE W JEHCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.



BeimonasaTh apudMeTHyeckue — omepandd ¢ palUOHATBHBIMH U
JEHCTBUTEITLHBIMU YHCIIAMH.

BrITTOTHITh IPUOTMKEHHBIC BBIUUCICHUS, UCIIONB3YS MPaBUiia OKPYTIICHUS,
JienaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHUM.

OnepupoBaTh MOHATUSMU: CTENEHb C IIEJBIM TOKa3aTesieM; CTaHJIapTHas
dopMa 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HaTypalbHOW CTENCHH,
UCIIOJIb30BaTh MOAXOANTYI0 (OPMY 3alMCH JEHCTBUTEIBHBIX YUCEI IS PEIICHUs
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO YTIIA;
WCII0JIb30BaTh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 oOpaTHbIE TPUTOHOMETPUYECKUE
byHKIUH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh MOHITHSAMHU: TOXKIECTBO, yYpaBHEHHE, HEPABEHCTBO; IIEIIOE,
palMoHaNIbHOE, UPPAIMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHUE;

BrImotHSITh TIpeoOpa3oBaHusi TPUTOHOMETPUUSCKUX BBIPAKECHUN M PEIIaTh
TPUTOHOMETPHUUYCCKHE YPABHEHUS.

BoinonHsATh mpeoOpa3oBaHUs IENbIX, PAIMOHAIBHBIX U UPPAMOHAIBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  IENBIX, PAlMOHAJIBHBIX U
WppaMOHATBHBIX YPABHCHUHN 1 HEPABEHCTB.

[IpuMeHsATh YypaBHEHUS M HEPABEHCTBA JIJIS PEIICHUS MAaTEMAaTHYCCKUX 3aad
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MonenupoBaTh peajibHbIe CHUTyallid Ha S3bIKE aireOpbl, COCTABISTH
BBIDOKEHUSI, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/laud, HCCIIEI0BATh
MOCTPOCHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOphi.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: (PYHKIHSA, CIIOCOOBI 3aaHusi (DYHKIIMH, 00JIaCTh
OTIpEJICICHUS] U MHOXKECTBO 3HA4YeHMM (yHKIuU, Tpaduk (GyHKIUH, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUSAMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
GyHKIIAA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pellieHUs] ypaBHEHUH.

Crtpouth M unTaTh TpaduKu JTUHEHHON (PYHKIIMU, KBAIPATHUYHON (PYHKITUH,
CTETICHHOH (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnons3oBaTh rpadukd (QyHKIME IS UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEH TIPU PENICHUH 3a/lad U3 APYTHX y4eOHBIX MPEIMETOB U PealbHOMN
YKU3HH;, BBIpaXaTh (HOpMYJIaMU 3aBUCUMOCTH MEXK]Ty BEJTMUUHAMH.

Hauyana maTeMaTH4ecKOro aHajim3a



OnepupoBaTh TMOHSATUSMHU: TOCJIEIOBATEILHOCTh, apudmMeTnueckas W
reOMETPUYECKAs TPOTPECCUH.

OnepupoBaTh TMOHATUAMH: OCECKOHEUHO YOBIBAIOMIAs T'€OMETpUUYECKas
nporpeccusi, cyMma 0€CKOHEUHO yOBbIBaroIel reOMeTPUIECKON MPOTPECCHH.

3agaBath MOCIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEN U MPOTPECCUN IS PEIIEHUS
peaNIbHBIX 3a]1a4 MPUKIATHOTO XAPAKTEPA.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEpPAllMA HaJ MHOYKECTBAMM.

Hcnonb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM  ammapar JJjisi  ONUCaHUS
peanbHBIX NPOILIECCOB W SBJICHUMN, MPU pPEHICHUU 3a7ad M3 JPYyruX YYEOHBIX
MPEIMETOB.

OnepupoBath MOHSATHUSIMU: OIIpEJICIICHHUE, TeopeMa, CIICJICTBHE,
JI0Ka3aTeJIbCTBO.

11 KIIACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh MNOHATUSMHU: HATypaJIbHOE, LEJIOE YHCIO; HCMIOJIb30BAThH
IPU3HAKU JICJIMMOCTH LIEJBIX YKUCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL PELLICHUS 3a0a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M UHCIa, ECATUYHBIE U HATypajbHBIC
JorapupMsl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHMIA;
ONEPUPOBATH TOHATHUSIMH: IOKA3aTEIbHOE YpPaBHEHHWE M HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI IT0KA3aTEJbHBIX YPABHCHUN U HEPABEHCTB.

BoimonHsaTh  mpeoOpa3oBaHUs  BBIPAKEHUN, COJAEpXKAIIMX  JOrapu(MbI;
OTEPUPOBAThH MOHATUSIMU: JIOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemeHnst npoCTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHSATUAMH: CUCTEMA JIMHEHHBIX yYpaBHEHUU U €€ pEIICHUE;
MCIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JUIS1 PELICHUS ITPAKTUYECKUX 3a1a4.

HaxoauTh pemieHns npoCTEUIMX CUCTEM M COBOKYITHOCTEM pAllMOHATIBbHBIX
YPaBHEHU U HEPABEHCTB.

MonenupoBaTh pealibHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTABISATH
BBIDAKCHUS, YPAaBHEHHs, HEPABEHCTBA W CHUCTEMbI [0 YCIOBHUIO 33/a4H,
HCCIIEIOBATh MOCTPOSHHBIE MOJICNIM C UCTIOJIb30BAHUEM ammapara ajareOpsl.



DYyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUAMM: TEpUOAMYECKass  (DYHKUUSA, MPOMENKYTKU
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpemyMmMa (yHKUMHM, HauOobliee U
HauMEHbIlIee 3HAUeHHUS (QYHKIUM Ha TMPOMEXKYTKE; HCIONb30BaTh HUX JJIA
UCCIIeI0BaHMsI PYHKINHU, 3aJaHHOU IpauKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKa3aTEIbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUYECKUX (DYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM MIIOCKOCTU U
VICITOJIB30BATh JJIs PELICHUS] YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN IUIOCKOCTH IpaUKy JTUHEHHBIX YpaBHEHUI
Y MCIIOJIB30BaTh UX JUISl PEILEHUS CUCTEMBI JINHEWHBIX YPaBHECHUN.

Hcnonp3oBath rpaduku (QYHKIUN 719 HWCCICIOBAHUS IPOIECCOB M
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmneprpoBaTh MOHATUSAMU: HENpepbIBHas (YHKIUS; MPOU3BOJHAS (QYHKLIUY;
UCITI0JIb30BaTh FEOMETPUUYECKUIA M (PU3MUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3aj1ay.

HaxonuTh mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOJHYIO JJISl UCCIIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSAThH PE3YJIbTATHI UCCIEI0BAHUS K TOCTPOCHUIO IPa(UKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEr0 PpELIEHUs B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh MOHATUSIMU: TNEPBOOOpa3Hass M  MHTErpaj; IOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.

Haxonute nepBooOpa3Hbie 3J€MEHTApPHBIX (DYHKIMI; BBIYUCISTH MHTErpaj
no ¢popmyne HoeroTona—JIelOHuna.

Pemate npukiiagHeie 3aJaud, B TOM YHUCJIE COLMAIBHO-D’KOHOMHYECKOTO U
($u3NYECKOTo XapaKkTepa, CpeICTBAMU MaTEMaTHYECKOT0 aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoaunvecTBo yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uu¢posbie)
Konrpoabusie IIpakTuyeckue
n/n  NporpamMmabl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
MHoK€ecTBa pallMOHAIBHBIX U
. POIII
1 JIEUCTBUTEINILHBIX Yrcell. PanmonanbHEIE 14 1 10K
YpaBHEHUS U HEPABCHCTBA
5 Oynkiuu u rpaduxu. CTeneHb ¢ 1eNbIM 6 POIII
MMOKa3aTejIeEM [HOK
ApudmMeTnueckuii KOpeHb N—OM CTEIEHHU. POIII
3 NppaunonanbHble ypaBHEHUS U 18 1 HOK
HEpPABEHCTBA
DopMyJIbI POIII
4 TpuroHometpun. TpuronomeTpudeckue 22 1 HOK
YpaBHEHHUS
POIII
3) [TociienoBaTeNbHOCTH U IIPOTPECCUA 3) 1IOK
6 IToBTOpEeHue, 0600IIeHHE, CHCTEMATH3AITUS 3 1 POIII
3HAHUH HOK
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOI'PAMME




11 KJIACC

KosnuecTBo yacoB DJIEeKTPOHHbIE
HaunMeHoBaHuUe pa3iesioB U TeM uudposbie
Ne ni/m P Kontpoasnsie IIpakTuueckue (1icpp )
NporpaMMmbl Bcero o0pa3oBaTesIbHbIE
padoThbI padoThbI
pecypchbl

CrerneHb ¢ palioHAILHBIM

1 nokaszareneM. [lokazarenpHas 12 1 POILL, [IOK
dbynaknus. [TokazaTenpHbIC YpaBHEHUS
Y HEpaBEHCTBA
Jlorapudmuueckast GyHKITUS.

2 JlorapudmMuueckre ypaBHEHUS U 12 PO, [TIOK
HEPaBEHCTBA
Tpuronomerpruyeckue PyHKIIUN U UX

3 rpaduku. Tpuronomerpudeckre 9 1 POIII, TIOK
HEPaBEHCTBA

4 HpOI/I3BO,HHafI. [Ipumenenue 24 1 POIIL [IOK
IPOU3BOJHON
HNHuTerpan u ero npuMeHeHus 9 POIII, TIOK
CucrteMbl ypaBHEHUN 12 1 POIII, TIOK
HarypainbHbie U 11ei1bIe yucia 6 POIII, IIOK

3 [ToBTOpEeHue, 06001IeHNE, 18 5 POILL 1IOK

CUCTEMaTHU3aIM 3HAHUU




OBIIEE KOJIMYECTBO YACOB IIO

102
[TPOI'PAMME 0
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