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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma o MaTemMaTHKE Ha YPOBHE CpelHEro o0Iiero oopa3oBaHus COCTaBlIeHa HA OCHOBE:

e  @OII COO, yrBepxkaenHou npukazom Munnpocsemienus ot 18.05.2023 Ne 371;

e OI'OC COO,yTBepxaeHHbIM NpukazoMmMunnpocsenienus Poccun ot 12.08.2022 Ne 732;

e OcHOBHOI 00pa30BaTENBHON MPOTPAMMEI CPEIHETO O0IIeTro 00pa3oBaHus MyHUITUTIATEHOTO
OromxeTHOro  oOmieoOpasoBarenbHOr0  yupexnaeHusi «HoBorpuropbeBckas — cpenHss
obmeo0Opa3oBaTenpHas KoJIa — IeTCKui can» Hukneropekoro paiiona Pecny6muku Kpsim
(2024 r.);

e VYuyebOHOTO TIaHa OCHOBHOW 00pa30BaTeIbHON IPOTPaMMBI CPEITHETO o0miero

oOpazoBanust MBOY «Hosorpuropsesckass COLICY

Pabouas mporpamma ydeOHOTO Kypca «Anredpa U Hadaisa MaTeMaTHIeCKOTO
aHanu3a» 0azoBoro ypoBHs st oOydatonquxcs 10 —11 kimaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbABISEMBIX K MAaT€MaTUYeCKOMY OOpa30BaHUIO, U TPAAMLMNA POCCUICKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00€CIIEUMBAET OBJIAJEHHE KIIFOUEBBIMU
KOMIETCHIIMSIMHA, COCTABIIIOIIMMU OCHOBY I CaMOPa3BUTHS M HEMPEPHIBHOTO
00pa30BaHMsl, IEJTIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHSA JIUUYHOCTU OOYHAIOIIHUXCSL.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayajsa MareMaTHUYE€CKOTO aHaW3a» SIBISETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapuIedl IIKOJbI, MOCKOJIbKY, C OJHOM
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIBbHYIO 0a3zy Uil M3y4eHHs BCeX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IpPYyrod CTOPOHBI, (POPMHPYET JOrHUYECKOE U
abCTpakTHOE MBIIUICHUE YYallUuXcsi Ha ypOBHE, HEOOXOJWMOM ISl OCBOCHMS
KypcoB HH(OPMATHUKH, OOIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO KypCa y4alllhMecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKu, KOTopas (popMyJIMpyeT CBOU JOCTHIKEHUS B MAaTEMaTHUECKOUN opMme.

Kypc anreOpsl 1 Hauaa MaTeMaTHueCKOro aHajdn3a 3aKJIabIBAET OCHOBY JIS
YCHENIHOTO OBJAJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHUUA HSKOHOMUKM U OOIIECTBEHHOW JKU3HU, IO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B ITOBCEIHEBHOM XKU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTUMH MATEMAaTHYECKHUMH KOHCTPYKIHUSIMHU
pa3BUBAaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, adCTparupoBaHue u
aHaJIOTruI0, OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIlIeHHEe. B xone u3ydenus
anreOppl W Hayajl MaTeMaTHYeCKOro aHalM3a B CTaplied IIKOJe Yydalluecs
IIOJIy4alOT HOBBIM ONBIT PEIICHUSA MPUKIAAHBIX 3a4a4, CaMOCTOSTEIBHOTO



IIOCTPOCHUS MAaTEMAaTUYECKUX MOJEJIEH PEANbHBIX CHTyallMM W WHTEPIpETaluu
IIOJIyYECHHBIX  PELICHHWM, 3HAKOMATCA C  INpPUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTEH B TPUPOAEC, HAYKE K B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTEMaTUYECKUMHU OTKPBITUSMH U UX aBTOPAMMU.

Kypc obOnamaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak 4epe3 y4eOHbIM maTepuan, CIoCOOCTBYIOMIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaKk W dYepe3 crneuuduxky ydeOHON AesaTeTbHOCTH,
TpeOyromen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, MIPOJOJKUTEIIbHOU
KOHIICHTPALIUM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIyYECHHBIN pe3yJIbTart.

B ocHoBe MeTomuku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa v Hauyaja MaTeMaTUYECKOrO aHAJIM3a» BKIKOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JIUHUU: «YUucna v BBIYUCICHUAY,
«Dynkuuun u - rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauama
MaTeMaTHYECKOro aHanusa», «MHoxkecTBa U JIOTMKa». Bce OCHOBHBbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM H3Y4YalOTCAd HA MPOTSHKEHHM JBYX JIET
oOy4eHHMs B CTaplIel IIKOJIe, €CTECTBEHHO AOIOIHSISA JIPYr Apyra v MOCTENEHHO
HACBIIIASICh HOBBIMM TE€MaMM U paszaenamu. JlaHHBIA Kypc  SIBIISIETCA
UHTETPaTUBHBIM, IIOCKOJIbKY OOBbeIuHSEeT B ce0e coiepKaHHUe HECKOJbKUX
MaTEeMaTUYECKUX JUCHUIUIMH: aire0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvammecs OBJIaAeBalOT BCE Ooliee
MIMPOKUM MAaTEMaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BaTeIbHO (HopMUpyercs u
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMATUYECKYI0 MOJEIb peaJbHON
CUTyalluM, TPUMEHSTh 3HAHUA, TOJNyYCHHbIE B Kypce «Airedpa W Hadana
MaTEMaTUYECKOr0 aHaJIu3ay, IJIs PEeUIeHUs] CaMOCTOSITENBHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7]a4M, a 3aT€M UHTEPIPETUPOBATH NOJYYEHHBIN PE3YIIbTAT.

CopnepxaTenbHO-MeTOANYECKass JTUHUA «YUucna U BBIYMCIEHUS» 3aBEpIlacT
(GbopMUpOBaHNE HABBIKOB MCHOJIb30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose oco0oe BHUMAHHE YACHSIETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIIA, YMEHUE
pallMOHAJIBHO BBIIOJHATH JEWUCTBUS C HHUMH, JeNaTh NPUKUAKY, OLICHUBATH
pesynbpTar. OOyuaromuyecs TOJyYarOT HaBBIKM MPUOMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEUCTBUM C YMCJIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopmMme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKECHU.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCS HA IMPOTSIKEHUU BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJbKY B KaXJIOM pazjiele MpOorpaMMbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
Pa3IUYHBIMU METOJAMU PEILICHUs LEJbIX, PalMOHAIbHBIX, HPPALMOHAIBHBIX,



MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUYECKHX  yPaBHEHUH,
HEPABEHCTB U UX CUCTEM. [lorydeHHBIE YMEHHS NCTOJIB3YIOTCA MPU UCCIIEIOBAaHUN
GyHKIMA ¢ TTIOMOIIBI0 TIPOU3BOJHON, PEIICHUHM TPUKIAAHBIX 33a/1ad U 3a7a4 Ha
HAaXOXXJEHUE HauOONBIIMX W HAUMEHbIIMX 3HadeHuW QyHkuu. JlanHas
collep>KaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (POopMUpOBaHHE YMEHHI
BEITIOJTHATh Pacy€Thl 1Mo ¢GopMmysiaMm, TpeoOpa3oBaHUs IEIBIX, PAMOHAIBHBIX,
UppaIlMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAXKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anreOpandeckoro
Marepuajia  MPOUCXOJIWT  JajJbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOIO MBIIIJICHUST Yy4aluxcs, (OPMHUPYIOTCS HaBBIKA JI€TyKTUBHBIX
paccyxaeHui, pabOTbl C  CUMBOJBHBIMU  (opMamu,  MpeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnreOpa
npemyaraeT d(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJa4, HArJISHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
S3bIKa HAYKH.

ConepxatenbHo-MeToanueckass JuHuA «DyHKMU U rpaduku» TECHO
MEPEIIETAETCS C IPYTUMH JIMHUAMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJEA0BATENBHOCTh W3YYCHHUS Marepuarna. N3yuenne CTEIEHHOM,
MOKa3aTeJIbHOM, JIorapu(PMUUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKkoB, UCMoONIb30BaHUE GQYHKIMN 711 PEIICHUs 3aad U3 APYruX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HU TECHO CBA3aHO KaK C MAaTEMATHYECKUM aHAIU30M,
TaKk M C pEIIeHHEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHUS BBIpaKaTh (HOpPMyJIaMU 3aBUCHMOCTU MEXKTY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJYyYECHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
U HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMHU B
paznu4HOi dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHMA.

CopnepxarenpHasg nuHUs «Havaa mMaTreMaTM4yeckoro aHaiau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYyTr Kak MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYITHBIX OOYYaromUMCsI, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpouTh Tpaduku (YHKIUH, ONpeAeNsITh HX HAWOONBIINE W HAWNMEHBIIHNE
3HAQYCHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH W
YCKOpeHHUs TpoueccoB. JlaHHas coaepxarelibHasg JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOCHUSI MATEMATHUYECKUX MOJIeJIEd pPEalbHBbIX CHUTYyaluu,
HaXO0XXJICHUS HAWIYYIIETO PEUICHUS B MPUKIAIHBIX, B TOM YHCIE COLHAIBHO-
SKOHOMMYECKHUX, 3a]ayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbLHO-IOTHYECKOTO U KPEaTUBHOTO



MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHKE U HucKycctBe. OOywarommecs y3HAIOT O
BBIJIAIONINXCST pe3yJIbTaTaxX, IMOJYYEHHBIX B XOJ€ PA3BUTUSI MATEMATHUKU Kak
HAyKH, U UX aBTOpax.

CopaepkaTenbHO-METOANYECKas JIMHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  BJEMEHTaM  TEOPUU  MHOXKECTB. TeopeTHUKO-MHOKECTBEHHBIC
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEMAaTUKH W Mpejiarator
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/eibl MATEMATUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE AUCIUIUIMHBI B €IMHOE
nenoe. [loatoMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHUKY MOHHUMATh TEOPETUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOTO aHAIIM3a» MPUCYTCTBYIOT
TaKkK€ OCHOBbl ~MaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUS MOJIEICH peaIbHbIX CUTYallui, UCCIICIOBAHUS
TUX MOJENIel C MOMOIIbIO amnmapara anreOpbl ¥ MareMaTHYeCKOro aHaiu3a U
MHTEpIIpETAlUK TOTYUYCHHBIX pe3yJIbTaToB. Takue 3ajJaHusi BIUIETCHBI B KaXKJbIH
U3 pa3JejaoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUaJl Kypca IMIUPOKO MCIOJIb3YETCS
JUISL pelleHusl MPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 3a/1a4
yyaliyecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIL30BATh AHAJIOTHI0, 0000IaTh U KOHKPETHU3UPOBATh
npobnemy. [esrenbHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3a/lady OpPTaHM3yeTCsl B MPOIECCe M3YyUEHHUS BCEX TeM Kypca «Auredpa u Hadana
MaTeMaTUYECKOTO aHAIU3a.

B yuyeOHOM miaHe Ha M3ydyeHHE Kypca ajreOpbl MU Hayvajdl MaTeMaTHYe€CKOTO
aHanau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a Ba rona ooyuenust — 170 yacos.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEYHbIE  IEpPUOJUYECKHEe  ApoOu.  ApUPMETHUECKHE  Olepaluu  C
palMoOHaIbHBIMU YUCIIAMHU, TPE0O0Pa30BAHNS YUCIOBBIX BhIpakeHUi. [Ipumenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAJIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubGnmxénHbie
BBIYMCJIEHNS, IPABWJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JlelictBus ¢
apu(pMETUIECKUMH KOPHSMH HaTypaJIbHOM CTEIIEHHU.

CuHHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBIE
TPUTOHOMETpHUUECKUE (HOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeTton uHTEpBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HAyKH U PeaibHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amgaHust Gyukuuu. [paduk Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkumu. Hymm yskuuu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast GpyHKIMS ¢ HATypajIbHBIM U II€JIbIM TNokazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTEHICHH.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YyOBIBAIOIIEH IeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHue mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO armapara g OMUCAHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypanbHuble u niensie yncina. [Ipu3Haku 1eIMMOCTH LENBIX YHACEIL.

CrerneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbpHbIE yPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHUN.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHnne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTell HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHknuu. [IpomMexyTkm  MOHOTOHHOCTH
byHkuuu. MakcuMymbl 1 MUHUMYMBbI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaueHUEe (PYHKIIMHU HA IPOMEKYTKE.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TPAPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN M JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne TrpadukoB (QYHKIUI A7 HWCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHaju3a

HenpepriBabie GyHKIHMH. MeTOI HHTEPBAIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOIHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOU3BOJHON CyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxk/ieHne HanboJbIero 1 HAaMMEHbILIETO 3HaueHUsl QYHKIMHU Ha
OTpE3KE.

[IpumMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoM.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurterpan, ero reoMeTpudyeckuid ©u (u3mdeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOHuua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 ImpcamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHIKCHHC Ha YPOBHEC CPCIOHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKOEe BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTeTU4eCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM acClieKTaM pa3InyHbIX BUIOB UCKYCCTRBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIbHOCTBIO.

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOTNYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHHUS
COIIMATIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolIeM;
OpUEHTaluuel Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH  OKpy’Karomieil cpejpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPYKAIOLLEN CPEIbl.

[{leHHOCTH HAyYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UYeIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH ISl PA3BUTUS UMBWIM3ALMHU; OBJIAICHUEM SI3BIKOM
MaT€MaTUKM M MaTE€MaTUYECKOM KYJIbTYpOHl KakK CpEeICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYK) M HCCIEAOBATEIBCKYHO AESATEIBbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOrO MpeameTa
«MaremaTuka XapaKTEepU3yIOTCS OBJIaJICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTN8UAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJcamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1OrHYecKue NEeUCTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUU
IPOBOAUMOIO aHAIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOANTH TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIICHUS, BHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbCKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIBCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyaupoBaTh BOMPOCHI, (UKCHPYIOIUME MNPOTUBOpEUne, MpodiIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH JepuuThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



e OIICHUBATH HaIEKHOCTD uH(pOopMaIuu o CaMOCTOSITENIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo61enue:

e BOCHOpUHUMATH H (OPMYIHPOBATH CYXIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOUYHO, TPaMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yl, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

e B X0/€ 00CYXXJIeHUS 3a7]aBaTh BOIIPOCHI MO CYIIECTBY 00CYkKIaeMOU TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA TIOMCK
pEIICHUS; COMOCTAaBISTh CBOM CYXKACHUA C CYXKICHUSAMH JPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iU4Me U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme GpopMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;

e TPEINCTaBIATH  pE3yNbTAaThl  pEHIeHHs  3aJadyd,  OSKCICPUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIlMN U OCOOEHHOCTEH ay TUTOPHH.

CoTpyIHUYECTBO:

e IOHMMATh W  WCMOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
WHINBHUIYAIBHON pabOThI MPHU pelIeHNH Y4eOHBIX 3a/1a4; MPUHUMATH 11eJTb
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yJbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

e YYacTBOBATh B IPYMIOBBIX (popmax paboThl (00CYyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD) W WHBIC); BBINOJHITH CBOIO YacTh pabOTHl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYTMMH WIEHAMH KOMAaH]IbI;
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
chOpMyYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTaBJIATh IJIaH, AJITOPUTM PELICHUS 33aJ]auM, BBIOUPATh CIIOCOO PEIICHUs ¢
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BIAQJETh HABbIKAMU TIO3HABATEIHFHON pedIeKCHr KaKk OCO3HAHHS
COBEpIIAEMbIX JACHCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJbpTaTa peleHus MaTeMaTUYeCcKOon 3a/1auu;



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIIGHUBATh COOTBETCTBHE pE3yJbTaTa WEIN U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBI TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha YPOBHE CpPEIIHEro OOIIero 0Opa3oBaHUsS JOJDKHO 00ECIeUMBATH JOCTUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAs IpOOb, MPOLICHTHI.

Boemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MPaBUia OKPYTJICHUS,
JIeTaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTejlieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
WCIIOJIB30BaTh MOAXOASAUIYIO0 (DOPMY 3aIlUCU IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CHHYC, KOCUHYC M TAHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh TNOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsaTh mpeoOpa3oBaHUs IENbIX, PALMOHAIBHBIX W HPPALlUOHATBHBIX
BBIDQKEHWW W  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA IS PEIICHUS MATEMAaTHYECKUX 3a7a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeasIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICIU C UCIIOJIb30BAHUEM arapara aireopsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIACTh
OTpEe/eNeHNs] M MHOXECTBO 3HayeHH (yHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: UYETHOCTH W HEUYETHOCTh (QYHKIUM, HYJIU
(GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpadpuky GyHKUUN A5 PEIICHUS] YpaBHEHU.

Crpouth M ynTaTh TpaduKu JUHEHHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpaduku (QyHKUMHA [UIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MKy BEIUUYNHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apUPMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBarh MNOHATUAMH: OECKOHEUHO YOBIBalOLlasi Te€OMETpUUECKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBaIOUIEH reOMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
peaibHBIX 3aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JI0THKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUM 33a4ad M3 APYTUX Y4YeOHbIX
IPEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCMHOJIb30BATh
MPU3HAKU JICJIMMOCTH LIEIbIX YUCEN, PA3JI0KEHHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUJISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajbHBIC
Jorapu@mel.



YpaBHeHHS U HEpaBeHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENIBHBIX YPABHEHUI U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpPXKAIIUX JIOTapU(PMBL;
OTNEpPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHUCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3a/a4.

HaxoauTp pemreHnst MpoCTENINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXCHUs, YPaBHEHMUS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3a/auH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epUOANYEcKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLUMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauboJbpliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX HA KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N3o00pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y WCIIOJIb30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Ucnonw3oBaTh rpadukd (QYyHKIMH IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHUCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIINH;
UCIOJIb30BAaTh FEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonb30BaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO ITpa(UKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh TMOHATHSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIIUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOrutIa.

Pemarpe npukiagHple 3aadd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO W
(u3nIeCcKOro Xxapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undgposrbie)
Kontpoabnbie IIpakTnyeckue
n/n NMpPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcebl
MHoecTBa pallHOHAJIBHBIX U
1 eHCTBUTENBHBIX uncen. PalmonanbHbie 14 1 bubmorexa [IOK
A -ral https://m.eds00.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) Oyukuu u rpaguku. CTeneHs ¢ LeabM 6 bubnuoteka [IOK
IIOKa3aTeJIeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuit KOpeHb N—0if CTENeHN. 18 1 bubnuoteka [IOK
Hppanuonaibuble ypaBHEHUS U HEPABCHCTBA https://m.edso0o.ru/1568aba3
DopMyJibl
4 T I/II;OI};OMGT uu. TpUroHOMETpUUECKUE 22 1 Bubmmorexa [IOK
P puH- 2P P https://m.eds00.ru/1568aba3
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOrPECCUM 5 Bubmmorexa [IOK
A POTP https://m.edso0.ru/1568aba3
5 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH 3 1 but6mmoreka [IOK
3HAHUM https://m.edso0.ru/1568aba3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undpossbie)
Kourpoubnble IIpakTnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchl
CrerneHs ¢ pariOHAIBLHBIM TTOKA3aTEIICM.
1 [TokazarenbHast pynkuus. [lokazarenbHbie 12 1 Bubmmorexa [IOK
Y ' https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmmaeckas QyHKITHUS.
2 HOFapI/IiMI/IquKI/Ie (byaB:eHI/m u 12 bubmmorexa LIOK
P P https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
TpuronomeTpuueckue QyHKIUN U UX
3 r pa(bHKI/I T pHFOHOMeT(bIqucIIlcue 9 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bubnunorexa LIOK
4 I1 NI i 24 1
pousBoaHas. [IpuMmeHeHrne npou3BoHON htts://m.edsoo.ru/f 1cafd
bubnunoreka LIOK
> Hirerpait it ero npHMEHCHHA d https://m.edsoo.ru/f11c4afd
. bubmuoreka [{OK
6 CHCTeMEL ypaBHEHHH 12 ! https://m.edsoo.ru/f11c4afd
7 HarypanbHble 1 1enble yncia 6 bubmmorexa [IOK
P t https://m.edsoo.ru/f11c4afd
3 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 5 bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




