MOSCHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «Anredpa U Hayajla MaTeMaTHYECKOTO
aHanmm3a» 0a3oBoro ypoBHs ans oOyuatoumuxcsi 10 —11 kiaccoB paspaboTana Ha
ocHoBe DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIFHOTO CTaHAAPTa CPEAHETO0
oOmiero oOpa3oBaHHMs, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
IPEIbSBIEMBbIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAJAULUN POCCUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOECIIEYMBAET OBJIAJICHUE KIIFOUYEBBIMU
KOMITETEHIIMSIMH, COCTABJISIFOIIMMHI OCHOBY JIJISI CAMOPA3BUTHS U HENPEPHIBHOTO
00pa3oBaHus, METOCTHOCTh OOIIEKYIFTYPHOTO, JIMYHOCTHOTO M ITO3HABATEILHOTO
Pa3BUTHUS TUYHOCTU O0OYUAIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajga MaTeMaTHYECKOTO aHANIM3a» SIBJISAETCS OAHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CTapiled IIKOJbl, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECHeYrMBaeT HWHCTPYMEHTAIbHYIO 0a3y Uid H3Y4YeHHs BceX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIpYroil CTOPOHBI, (JOPMUPYET JOTUYECKOE U
abCTpaKTHOE MBIIUICHWE YyYalllMXCsl Ha YPOBHE, HEOOXOJUMOM JJii OCBOEHUS
KypcoB HWH(pOpPMATHKH, OOILECTBO3HAHMUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOI'O0 Kypca ydallMecs OBJIAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKH, KOTopas (GOpMyIUPYET CBOU JAOCTHKEHUS B MaTEMaTHUECKOH dopMme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYecKOro aHaIM3a 3aKJIabIBa€T OCHOBY AJIS
YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTUH, TOHUMAaHUSA
OCHOBHBIX TEHJCHIIMM 5SKOHOMUKH U OOIIECTBEHHOM >KW3HHM, IO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B IIOBCEIHEBHOM KM3HU. B TOXE BpeMs OBIIaJICHHE
aOCTpaKTHBIMU UM JIOTMYECKHM CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIUSIMU
pa3BUBaeT yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALMIO, a0CTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIIUIeHHE. B X01€e n3yuenus
anreOppl W Hayajdl MAaTeMaTHYeCKOro aHajiu3a B CTaplliel IIKoJe YydJalluecs
MOJYYalOT HOBBIM ONBIT PEMIEHUS MPUKIAJAHBIX 337a4, CaMOCTOSITEJIbHOIO
MIOCTPOCHUSI MAaTEeMaTUYECKHX MOJEJIEH pPEalbHBIX CUTyallM M WHTEPHpETalun
IIOJIyYEHHBIX  PELICHUM, 3HAKOMATCA C  NOPUMEpaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEM B TMPHUPOAE, HAYKE H B MCKYCCTBE, C BBIJAIOIIUMUCA
MAaTeMaTHYECKUMU OTKPBITUSAMH U KX aBTOPAMH.

Kypc oOnagaer 3HAUMTENBHBIM BOCHUTATENIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepuall, CrocoOCTBYIOMIUNA (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK U Yepe3 CHelUPUKYy Y4eOHOH IesiTeNIbHOCTH,



TpeOyrolen CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOIOJKUTEIBHON
KOHLIEHTPAIlMM BHUMAHHUS U OTBETCTBEHHOCTH 32 MTOJYYEHHBINA PE3YJIbTAaT.

B ochHoBe wmeronuku oOydeHust anreOpe W HayajgaM MaTeMaTUYeCKOIro
aHaJn3a JICKUT ACSITETbHOCTHBIN NMPUHIUI 00yUYeHHUS.

Crpykrypa Kypca «Anredpa 1 Hayaaa MaTeMaTHYECKOTO aHaIN3a» BKIIOYAET
CIEAYIOUIME COAEPKATENbHO-METOAMYECKNE JIMHUM: «Yuclia W BBIYHUCICHUS»,
«Dynkuuu  u - rpadukuy, «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro asamusa», «MHoxkecTBa W JorMKa». Bce 0OCHOBHbIE
COZEP/KATEIIBHO-METOJUYECKUE JIMHUNA H3Yy4YalOTCSd HA MNPOTSHKEHUM JBYX JIET
oOyueHus: B CTapllei IIKOJe, €CTECTBEHHO AOIMOJHAS APYT Ipyra U MOCTENECHHO
HACHIIIAsCh HOBBIMM TE€MaMuU W pa3aenaMu. JlaHHBIA Kypc  SIBJISIETCS
WHTErPATUBHBIM, TOCKOJIbLKY OOBeIuHSET B cede coJepKaHhe HECKOJIbKHUX
MaTeMaTHUYECKUX AUCLUHUIUINH: anredpa, TPUTOHOMETPHS], MaTeMaTUYECKUI aHan3,
Teopusi MHOKeCTB U Ap. [lo Mepe Toro kak yuwamiuecs OBIafeBalOT BCE Oosee
HIMPOKUM MAaTeMAaTHUYECKUM amnmnapaTroM, Y HUX IMOCJIeI0BaTeNbHO POopMUpYyeTCs U
COBEpPUICHCTBYETCS YMEHUE CTPOUTh MATEMAaTUYECKYID MOJENIb pPEATbHOU
CUTyallMM, MPUMEHSATh 3HaHMs, MOJy4YeHHble B Kypce «Anredpa U Hayaia
MaTEeMaTHYECKOTO aHaIKU3a», JUIsl PELICHUS] CaMOCTOSATENbHO CHOPMYITHPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M HHTEPIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT.

CopaepxkaTenbHO-MeTOANYECKast TUHUA «YHucna W BBIYMCIEHUS» 3aBEPILIACT
dbopMHpOBaHE HABBIKOB MCIOJIb30BaHUS AEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOHM Ikojie. B crapimiell mikose oco0oe BHUMaHHE YAENSAETCS
(GOpMUPOBAHHIO TPOYHBIX BBHIYMCIUTENIBHBIX HAaBBIKOB, BKIIOYAIOUIMX B ceOs
UCIIONb30BaHUE PAa3IMUHBIX (POpPM 3amucu JEHCTBUTENIBHOTO YHCIA, YMEHHE
PAalMOHAIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPUKUIKY, OLICHUBATH
pesynbTar. OOyuarommecs: MOMy4alOT HaBBIKK  HPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHCHUS JICUCTBHM C YHCIAMHU, 3alMCAHHBIMHA B CTaHAAPTHON ¢opme,
VICIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OIEHUBAHUS YUCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHsS M HEPABEHCTBA» PEAIM3YETCS HA MNPOTIKEHUU BCETO
oOydyeHus: B cTapiield IIKOJe, MOCKOJIbKY B KaXXIOM pasjesie MporpamMmbl
PEAYCMOTPEHO PEIIEHHUE COOTBETCTBYIOMIMX 3adad. OOyuaroliuecs OBIaJ€BaIOT
pPa3IMYHBIMA METOAAMHM PEIICHHsI LEJbIX, PAlMOHAIBHBIX, HPPAUMOHAIBbHBIX,
MOKa3aTeNbHBIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX YPABHEHHI,
HEPABEHCTB U UX cucteM. [loirydeHHble yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3aJad U 3a7ad Ha
HaxXOXJIE€HWE HaumOOJBIINX W HAUMEHbIIMX 3HaueHu ¢yHkuuu. JlanHas
collep)kareibHasl JIMHUSA BKJIIOYaeT B ce0a Takke (QOpMHUpOBAHUE YMEHUU
BBIMOJHATh pacuy€Tel mo ¢GopMyniaM, MpeoOpa3oBaHUsl UENbIX, PAlMOHATbHBIX,
UppALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAXKEHHUI,



coliepXalux CTeneHu U Jjorapudmel. braromaps u3ydeHHio anreOpanyeckoro
Marepuajia MPOUCXOIWUT  JAJbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIIEHUS Yy4aluxcsi, (OPMHUPYIOTCS HABBIKM JAETYKTHUBHBIX
paccyxaeHudd, pabOTl €  CHMBOJBHBIMH  (OopMamMu,  HOPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBHUCHMOCTEH B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npemsaraeT 3(QQGEKTUBHbIE HMHCTPYMEHTBHI [UJISl pEIICHUsS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
S3bIKa HAYKU.

CopepxxarenpHo-MeToM4eckass JUHUS «DyHKIUUM U TpaduKm» TECHO
NEPEIUIETAeTCs C IPYTUMH JIMHUAMH KypCa, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJEN0BATENBHOCTh U3YYCHHUS Marepuarna. N3yuenne CTEIEHHOM,
MOKAa3aTeJIbHOM, JJorapu(pMUIECKON U TPUTOHOMETPUYECKUX (DYHKIIHMM, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 APYrHX y4eOHbIX
NPEAMETOB U PEANbHON KU3HH TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIM30M,
TaKk U C pEHIeHHWeM YypaBHEHMI U HepaBeHCTB. [Ipu »TOoM OosbllIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (POpMyJaMy 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMHU, HCCIEOBAaTh MOJIy4eHHbIe (YHKIHMHU, CTPOUTh HX
rpaduxu. MaTtepuan 3TOW CoaepKaTeNbHON TUHUHU HalleJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMH B
paznuuHON (opMme: aHATUTUYECKOM, rpaduyeckoi U cioBecHo. Ero msyuenwue
CIIOCOOCTBYET PAa3BUTHUIO  AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOIH30BAHUIO AaHAIOTHA.

CopepxarenpHas JuHug «Hadana MareMaTHuecKoro aHaiau3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTH4ECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYITHBIX 00YYalolMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIENOBATh U
cTpouTh rpaduku (QYHKUUNA, ONpENeNsiTh WX HauOOJbIIME W HAWMEHbIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBL Tel, HaXOAUTh CKOPOCTH U
YCKOpEHHsI IpoleccoB. JlaHHas colep)KareibHas JIMHHUSL OTKPBIBAET HOBBIE
BO3MOXHOCTH IOCTPOEHUS MAaTEMAaTHYECKUX MOJENIEN ~ pPEalbHbIX CUTYalHM,
HaxXO0XXJICHUS HAWIYYIIETO PELICHUsS B MPUKIANHBIX, B TOM YHCIIE COLMAIBHO-
DKOHOMHYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MATHUYECKOrO0 AaHAIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBLHO-TOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHUI pAClO3HABAaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKE Hu HckycctBe. OOyuwaromuecss Y3HAIOT O
BBIJAIOIINXCS pEe3yJIbTaTaX, IOJIYYEHHBIX B XOJE€ pPa3BUTUS MATEMAaTHUKH Kak
HAyKH, U UX aBTOpax.

CopepxarenbHO-METOANYECKas TUHUSA «MHOXKECTBA U JIOTUKA» B OCHOBHOM
NOCBSLIEHA  3JEMEHTAaM TEOPHUH  MHOMKECTB. T€OpETUKO-MHOKECTBEHHbBIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypPC MIKOJIBHOM MATEMATUKHU W IMPEIJIararoT



HanOoJiee YHUBEPCAIbHBIN A3bIK, OOBEAUHSIONIMNA BCE pa3/ielibl MaTeMaTUKUA U €€
NPWIOKEHUN, OHU CBSI3bIBAIOT Pa3Hble MaTEMaTHYECKUE TUCUUIUIMHBI B €IUMHOE
nenoe. [loatoMy BakHO JaTh BO3MOXKHOCTb HIKOJIBHUKY MOHHUMATh TEOPETUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MAaTEMaTUKH M HCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa u Hayaia MaTeMaTHUYECKOrO0 aHalIM3a» MNPUCYTCTBYIOT
TaK)K€ OCHOBbI MATEMAaTUYECKOTO  MOJCIMPOBAHUS, KOTOphIE IPU3BAHbBI
chopMHUPOBATh HABBIKU MMOCTPOCHUS MOJIENEH pealbHbIX CUTYalHil, HCCIEA0BaHNUS
THX MOJEJIed C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiau3a U
WHTEpIIpeTalUy MMOJTYYEHHBIX Pe3yJIbTaTOB. Takue 3aJaHusi BIUIETEHbI B KaXKbli
U3 pasziesioB MPOrpaMMbl, MOCKOJIBKY BECh MaTE€pHall Kypca IIUPOKO HUCHOIb3YETCs
JUTSL pellieHusl IPUKIAIHBIX 3a/1a4. [Ipu peneHnu peanbHbIX MPaKTHUYECKUX 3a7ad
ydaliecs pa3BUBAlOT HAOIIOAATENbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbes, HCIONb30BaTh AHAIOTHIO, 0000IIATh U KOHKPETH3UPOBATH
npobnemy. JlesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3a/1ady OpPraHu3yeTCs B MPOLECCe M3YyUYEHMsI BCeX TeM Kypca «Asredpa W Hayasia
MaTEMaTUYECKOrO aHATIU3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B ydeOHOM TutaHe Ha u3ydYeHHE Kypca anreOppl M Hadajdl MaTeMaTHYeCKOTO
aHanm3a Ha 6a30BOM ypOBHE OTBOJAWTCS 2 yaca B Hemento B 10 kimacce u 3 daca B
Henemo B 11 kiacce, Bcero 3a aBa rojia ooyuenusi — 170 gacos.



COJEPXAHUE YYEBHOTI' O KYPCA
10 KIIACC

Yucna v BBIYMCICHUA

Pannonanphbpie uyncia. OOBIKHOBEHHBIE U JECATHYHBIE POOH, MPOIIEHTHI,
OECKOHEYHBIE  TMepHoguYecKhue  Apodu. ApudMeruyeckue  omepanud ¢
palroHaIbHBIMU YUCIIAaMU, TPE0OPa30BaHUs YMCIOBBIX BeIpakeHui. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacliien
3HAHUW U PEAIbHOM KU3HMU.

JlelictBuTenpHble uuciia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCTA.
ApudmeTnueckue omnepaudd ¢ JACHCTBUTENbHBIMU yHclIaMu. [lpuOmmxéHHbIe
BBIYMCJIEHNS, IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHU.

Crenenb ~ ¢ menbiM  nokaszareneM. CranpaptHas Qopma  3amucu
NEUCTBUTENBHOTO uucna. HMcnmonbp3oBaHue mnoaxojsiied (GopMmbl  3amucu
JNEWCTBUTEIBHBIX YHCE Ul PEIICHUS NPAKTUYECKUX 3adad W IPEACTABICHUSA
JAHHBIX.

Apudmernueckuil - KOpeHb  HaTypaibHOM  cremeHu. JledictBus ¢
apru(pMETUYECKUMU KOPHSIMH HATypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEpaBeHCTBA

ToxecTBa U TOXKIE€CTBEHHbIE TPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

YpaBHeHMEe, KOpEeHb ypaBHEHMs. HepaBeHCTBO, pelIeHHEe HEpaBEHCTBA.
MeToa uHTEpBAJIOB.

Petienue nenbix U ApoOHO-PALIMOHANIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanoHaibHbBIX YpPaBHEHHI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHUN.

[IppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKH U PEaTbHOU KU3HH.

DyHKUMH U TPaPUKH

OyHkius, crnocoObl 3amanHus Gysknuu. ['paduk  GyHkuu.  B3aumuo
oOpaTHble PYHKITHH.

OobnacTh ompeneneHuss U MHOXECTBO 3HaueHUil pynkuuu. Hymm yskumu.
[TpomMexyTKH 3HAKOIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

Crenennast GyHKIMS ¢ HATypajdbHBIM U 1IEJbIM TMoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS 7-0i CTEIICHHU.



TpuroHomerpuueckass OKpPY>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMeHTa.

Hauvaja MaTeMaTH4eCcKOro aHaJIn3a

ITocnenqoBaTenbHOCTH, CIHOCOOBI 3aJaHus MOCJICIOBATEIILHOCTEH.
MOHOTOHHBIE TOCTAEAOBATENBHOCTH.

Apudmerrueckas U TeoMeTprUUecKas Mporpeccuu. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUYeCKOn
nporpeccun. @opmyiia CIOXKHBIX OPOLEHTOB. lcronb3oBanue mnporpeccuu mist
pELICHUs PEeANbHBIX 33Ja4 MTPUKIAJHOIO XapaKTepa.

MHo:xecTBa M JIOTHKA

MmuosxecTBO, omepanud HaJl MHOXecTBaMM. Jluarpammel Jitnepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmnapara il ONUCAaHHUS PEabHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTHX yIeOHBIX MPEAMETOB.

OmnpejencHue, Teopema, Cle/ICTBUE, J0KA3aTENbCTBO.

11 KJTACC

Yuciia 1 BbIYHCICHUSA

HatypaneHbie u neible yncna. [IpusHaku 1eIMMOCTH LIEIIbIX YUCEIL.

Crenensb ¢ panMoHaIbHBIM NOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm yucna. JlecaTnynble U HaTypaabHbIE JOTapru(MBbI.

YpaBHeHMs U HEpaBeHCTBA

ITpeoOpa3oBaHne BbIpaXEHU, COAEPKALUX JTOTAPUPMBI.

ITpeoOpa3oBaHue BBIpRXKEHUH, COAEPXKAIIMX CTENEHHM C PalUOHAIbHBIM
ITOKA3aTEIIEM.

[Tpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3aTebHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapumuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NMpUKIaIHbIX 33a4 C IOMOILBIO
CHUCTEMBI JIMHEWHBIX YPAaBHEHUM.

CucteMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CUCTEM W HEPAaBEHCTB K  DPEIICHUIO
MaTEMaTHUUECKUX 3aJad U 3a/Jad U3 pa3IuyHblX o0jacTeldl HayKu W peajbHOU
KU3HH.

DyHKIUHN U TPAPUKH

Oynkumsa. [lepuogmueckue  pynkumu. [IpoMexyTkn  MOHOTOHHOCTHU
¢yHKIMM. MakcumMyMbl M1 MUHUMYMbI QyHKiuu. HaunOosbliee M HaumMmeHbllee
3HaYeHUE (PYHKIMHU Ha IPOMEXKYTKE.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaUKH.



Hcnons3oBanue rpadukoB GyHKIUN s pelIeHUs YpaBHEHUNW M JTMHEHWHBIX
CHCTEM.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI HMCCIEIOBAaHUS TPOLECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a]ad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauyaja MaTeMaTH4eCcKOro aHajn3a

HenpepoiBHbie GyHKIMHU. MeTO HHTEPBAJIOB /JIsl PEIICHHS] HEPABEHCTB.

[IpousBogHast  Qyukmuu. ['eomerpuyeckuii W (QU3WYECKUA  CMBICI
IPOU3BOTHOMN.

[TpousBogubie  sieMeHTapHbIX  GyHKIuA.  DOopMysnbl  HAXOXKACHUS
MPOU3BOJHON CYMMBI, POU3BEICHUS U YACTHOTO (YHKIIUM.

[Ipumenenre nMpou3BOAHON K MCCIAEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxenne HanbobpIIero 1 HauMEHbIIEro 3Ha4eHus (QyHKIUU Ha
OTpE3KE.

[IpumMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4IlEero pELICHUs B
NPUKIAIHBIX 3aJayax, [Js ONpPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyIion uiu rpapuKoM.

[TepBoobOpaznas. TabaumanepBooOpa3HbIX.

Wuterpan, ero reomerpudeckuili u (pu3MUeckuil cmbica. Beruncienue
uHTerpaia no popmysne Hetotona—JleitOuuia.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOro mpenmera «Marematnka» JODKHO 00€CIeunBaTh
JOCTI)KCHHUE Ha YPOBHE CPEIHETO 00IIeTo 00pa3oBaHUsl CICTYIONTUX JTNYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOro mpeaMera
«MaremMaTuka» XapaKTepU3yIOTCS:

I pasxTaHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4Yje€Ha POCCHUHMCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
IpoIeyp TPakIaHCKOTO oOmecTBa (BHIOOPHI, OMPOCHI W TIpP.), yMEHUEM
B3aUMOJICHCTBOBATE  C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GyHKUMSIMU ¥ HA3HAYEHUEM.

[TaTproTyecKoe BOCHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUICKON MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMAaTUYECKON HIKOJIBI,
K HCIOJb30BAHUIO 3TUX AOCTHXKEHUU B JIPYrMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHHUEM JTYXOBHBIX LEHHOCTEU POCCHICKOTO HApOo/a;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAYKHU U JEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYIyIIEro.

DCTeTU4eCKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pEeLIEHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTBHIO K MATEMAaTUYECKUM aCIlEKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA.

®uU3nYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTHYECKWE 3HAHUA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U

OT/IbIXa, peryisipHas ¢busnueckas aAKTUBHOCTb); bu3ruecKoro
COBEpIIECHCTBOBAHUS, npu 3AHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
NEATEIIbHOCTHIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  cPepaM  MPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymedd mnpodeccur W peanr30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEM JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYACTHUIO B PEIICHUU TPAKTUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABIECHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OpPMHUPOBAHHOCTHIO 3KOJOTUYECKOW KYyJIbTYphl, NOHUMAHUEM BIMSHUSI
COLIMAIIBHO-I)KOHOMHYECKUX IPOLIECCOB HA COCTOSIHHE MPHUPOJHONM M COLMAIBHON
Cpelbl, OCO3HAaHMEM TJIOOATBHOIO  XapakTepa JKOJOTMYECKUX  MpoOJeMm;
OpHEHTAllMEe HAa MPUMEHEHUE MAaTeMaTUYECKHX 3HAHUW Ui PEIICHUS 3a/1ad B
o0nacTh OKpy)Karolllel Ccpepl, IUIAHUPOBAHUS TOCTYNIKOB W OLEHKA HX
BO3MOKHBIX MOCHEACTBUAN JIJI1 OKPYKAIOIIEW CPEJIbI.

[leHHOCTH HAYYHOIO IMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOUIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTeMaTHYeCKONM HayKd Kak cQepbl 4YeIOBEUECKON MAESTeNbHOCTH, JTAaloB €€
pa3BUTHS M 3HAYUMOCTH  JUIS Pa3BUTHS LUBUIM3ALMH; OBJAJEHUEM SI3BIKOM
MaTeMaTUKU ¥ MAaTeMaTUYECKOW KyJIbTypOW Kak CpPEIACTBOM MO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHIUBUYaJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATbHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMera
«Marematuka» XapaKTepU3yrTCs OBJIAZIEHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU - KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmeus,  0becnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 0OVUAIOWUXCA (0CB0eHUe
Memoo08  NO3HAHUSL — OKpYJCcaAlowe2o  mMupa;  NpUMEHeHue . J02U4eCcKUX,
uccnedosamenbCKux onepayuil, ymMeHut pabomams ¢ uHgopmayueii).

bazoBbienornueckue1eiCTBUS:

e BBISBIATH U XapaKTePHU30BaTh CYNIECTBEHHbIE MPU3HAKU MATEMATHYECKUX
00BEKTOB, TOHATHIA, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyIUPOBATH
ONPENCIICHUSI  TOHSATUM; YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKaluy, OCHOBAaHMS JIsi OOOOIIEHUSI M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIUMOTO AHAIU3A;



BOCIIPUHUMATh, (OPMYJIUPOBATb U  IPEeoOpPa3OBbIBATh  CYXKIACHHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AUHUYHBIE, YacTHblE M OOLIUE;
YCIIOBHBIE;

BBISIBISITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEYHsl B (paKTaxX, NAaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npepiaraTb  KpUTEpUU s BBISIBICHHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JieNnaTh BBIBOABI C HCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;
POBOAUTD CaMOCTOSITEJIHO J0Ka3aTeNIbCTBA  MaTEeMaTHUYECKUX
YTBEPXKACHUN (IIPsIMBbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTALMIO,
IIPUBOJUTH IPUMEPbl M KOHTPHPUMEpPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY)KICHHS U BHIBOJIbI;

BbIOUpaTh crmoco0 pemieHus y4eOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB peEUIeHMs, BbIOMpaTh HaubOosee NOAXOAAIUNA C Y4YETOM
CaMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPUEB).

bazoBbiencclIeI0BATEILCKUEACHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynupoBaTh BOMPOCHI, (UKCHUPYIOLIUE MPOTUBOPEUUE, MPOOIEMY,
yCTaHABIMBAaTh HMCKOMOE€ M  JaHHOE, (OpPMHpPOBATh  THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

POBOAUTD CaMOCTOSITEIILHO CIUTaHUPOBAHHBIN HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
o0beKTa, SBJICHHS, MPOLECCA, ~ BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSMH, ITPOIIECCAMU;

CaMOCTOATENBHO (HOpMYIHpPOBaTH 00O0OMICHNS W BBIBOBI 110 pE3yIbTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAaHMS, OILEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 000OICHIN;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIecCa, @ TAKXKE BbIJIBUTaTh
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmarueii:

BBISIBJIATH AePUINTH MHPOPMAIUH, TAHHBIX, HEOOXOAUMBIX [JIsl OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a]1a4K;

BbIOMpaTh  MHQPOpPMALMI0O W3  UCTOYHUKOB  Pa3JIMYHBIX  TUIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CTPYKTYypUpOBaTh MH(GOPMALIUIO, IPEICTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKy;



e OIICHUBATH HaJEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamueHble Oelicméus, o0becneyusaom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OOwenue:

e BOCIpUHUMATL U (GOPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XOJy pelleHus 3aja4l, KOMMEHTHUPOBATh MOJYYEHHBINA PE3yIbTaT;

e B X0JIe 00CYKJI€HUS 3a]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JIeMbl, perIaeMoi 3aj1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE Ha TTOUCK
pEUIeHUs; COMOCTaBIATh CBOM CYXICHHS C CYXACHUSIMHU APYTrHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3Myle W CXOJCTBO MO3HIIMIA; B
KOPPEKTHOM opme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;

e TMpPEACTABJIATh  PE3yJNbTAaThl  pEHIeHUs  3a/Jaud,  OIKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbhIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3aJ1ay MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

e TNOHMMAThb W  HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH
WHUBUyaJIbHOM pabOThl MpU pelIeHUH Y4eOHBIX 3a/1a4; IPUHUMATD LIEITh
COBMECTHON JeATEIbHOCTH, IUIAaHUPOBATh OPraHU3alli0 COBMECTHOM
paboThl, pacrpeaensTh BUABL padOT, JOTOBapUBAThCA, 00CYKIaTh MPOIECC
U pe3ynbTat paboThl; 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;

e y4YacCTBOBATh B IPYyMIOBBIX (hopmax paboTsl (00CyxkaeHUsI, 0OMEH MHEHUI,
«MO3TOBbIE€ WITYPMbDY W HHBIE); BBINOIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTMMHU 4J€HAMU KOMAaH/IbI;
OILICHMBATh KAa4€CTBO CBOETrO BKJaJa B OOIMIMHM MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBU.

3) Vnusepcanvnvie  pezynamueHvle Oeticmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABbIKOS JUUHOCHIU.

Camoopranu3zanusi:

COCTaBIIAITH IJIaH, AJITOPUTM PELIECHUS 3a/1a4H, BEIOUPATh CIOCO0 pelIeHus C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW HMH(OpMALIUU.

CaMOKOHTpOJIb:

e BJAJETh HAaBbIKAMH IIO3HABATEIbHON peQeKCMH KaK OCO3HAHUS
COBEpIIaeMbIX JNEHCTBUII U MBICTUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJIA Ipolecca M
pe3ynbTaTa peleHus MaTeMaTUYeCKOM 3a/1auu;



e TMpPEABUAETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU PpELICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa AN W YCJIOBHUSIM, OOBSICHSTH
NPUYUHBI TOCTHXKEHUSI WM HEJOCTHXKEHUS PE3YJIbTAaTOB JEATEIIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajla MaTeMaTHUECKOTO aHAJIN3a»
Ha YPOBHE CpeIHero oOIero oOpa3oBaHUs OJDKHO O00ecTeunBaTh JOCTHXKCHHE
CIICIYIONINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KIIACC

Yucna v BBIYMCICHUA

OmnepupoBarh = MNOHATUSAMHU: pPALUOHAIBHOE M JIEUCTBUTENBHOE YMCIIO,
OOBIKHOBEHHAS U JECSATHYHAs APOOb, MPOLEHTHI.

BoimonusaTe  apudmMernueckue — Oomepaludd € PAUUOHAIBHBIMH |
JEHUCTBUTENBbHBIMU YU CIIAMH.

BoinonHATe NpuOIMKEHHbBIE BBIUMCIIEHUS, UCIIONIb3Ys NpaBUila OKPYTJIEHMUS,
JIeN1aTh IPUKUIKY U OLEHKY pe3yabTaTa BEIYUCICHUI.

OmnepupoBaTh MOHATUAMU: CTEHEHB C IIEJIBIM TOKa3aTeleM; CTaHJIapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypajJbHOM CTEINEHHU;
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YNCEN AJIS PELICHUs
IPAKTUYECKUX 3a7a4 U NPECTABICHUS JAHHBIX.

OmneprpoBaTh MOHATHSIMH: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIe TPUTOHOMETPHUECKHE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OmnepupoBaTh MNOHATUSMU: TOXKAECTBO, YpaBHEHHUE, HEPABEHCTBO; LIEJIOE,
palroHaIbHOE, UPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
ypaBHEHUE;

BoinonHATe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUN M pelIaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonHATe npeoOpa3oBaHUs LIEbIX, PAlMOHAIBHBIX W HppalMOHAIbHBIX
BBIpOXEHUM W  pemarb OCHOBHbIE THIBI  IE€NbIX, pAlUOHANBHBIX U
UPpALMOHATIbHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JJIs PELICHHUs] MaTEMATUYECKUX 3a]a4
W 337a4 U3 Pa3IM4YHBIX 001acTell HAyKU U PEaJIbHOM KU3HHU.



MonenupoBaTb peajbHblEe CUTyallUM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPQXEHUS, YpPAaBHEHUS, HEpPABEHCTBA II0 YCJIOBHMIO 3aJayM, MCCIEIOBAThH
IOCTPOEHHBIE MOJEIIN C MCIIOJIb30BAHUEM alllapara aiareopsl.

DyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (YHKIHUS, CTIOCOOBI 3aJaHusa (PyHKUMH, 001acTb
ONpeeNICHUs] U MHOXECTBO 3HAUEHUM (QYHKIUM, rpaduk (yHKIUH, B3aUMHO
oOpaTHbIe PYHKIIUH.

OnepupoBaTh MNOHATUAMH: YETHOCTh U HEYETHOCTh (YHKUWH, HYIU
(GYHKIINH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonws3oBate rpaduku GyHKUNN A peLICHUS] ypaBHEHUIA.

Crpouthk U unuTaTh rpa@uKu JUHEHHON (QYHKUMH, KBaJPATUYHOW (PYHKIIUH,
CTENEHHON (YHKIMH C LEIbIM IIOKA3aTENIEM.

Hcnonp3oBath rpaduku (QYHKIMA Ui  HCCIEAOBAaHUS MPOLECCOB H
3aBHCUMOCTEH OpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB M peajbHOU
KU3HU; BbIpaxaTh (OpMyIaMH 3aBUCUMOCTH MEXY BEJIMUYNHAMM.

Havaja maTeMaTH4ecKoro aHajimu3a

OmnepupoBarh < HOHATUSAMM: IOCIEIOBATEIbHOCTh, apupMeTudeckas H
reoMeTpHUecKast MPOrpeCcCuu.

OmnepupoBaTh MNOHATHSIMH: OECKOHEYHO YOBIBAIOIIas TIe€OMETpUYECKas
nporpeccusi, cyMmMa 0€CKOHEUYHO yObIBaIOLIEH reOMETPUUECKON IIPOrPECCUH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMUHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN U MMPOTPECCUM IS PELICHUS
pealibHBIX 33a7a4 MPUKJIAJIHOTO XapaKTepa.

MHokecTBa M JTOTHKA

OmneprpoBaTh NOHATUIMU: MHOXKECTBO, OII€pALIU HaJl MHOYKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar sl ONMCAHUSA
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 3a7ad U3 JPYIHX Yy4eOHbBIX
PEIMETOB.

OnepupoBaTb  NOHATUAMU:  ONpEIENIECHUE,  TEOpeMa,  CJIEACTBHUE,
J10Ka3aTeNbCTBO.

11 KIIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh MOHATUSMH: HATypajbHOE, I€J0€ YHUCIO; HCIOJIb30BAThH
MIPU3HAKU JIEIMMOCTH LIENBIX YKCEN, PA3JIOKEHUE YHCIIA HA MPOCTHIE MHOXKUTEIN
JUJIs1 pELLICHUS 3a1ay.

OnepupoBaTh NOHSTUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(pM UYHCIIA, NECITHYHBIE W HATypajbHBIC
aorapu@mel.



YpaBHeHUs U HEPABEHCTBA

[TpumeHsTh  CBOMCTBa CTeHmeHM Uil NpeoOpa3oBaHUsl  BBIPAXKECHUN;
ONEPUPOBATh NOHATUSAMU: IIOKA3aTEIIbHOE YPAaBHEHHWE W HEPAaBEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUs  BBIPAXKEHMI, COAEp)KAUIUX JIOrapu(Msl;
OIEpUPOBATh MOHATUIMMU: JIOTApU(PMUUECKOE YPABHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI JJOTapU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonuts penieHust npocTedmMX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ PEIICHHE;
UCIIOJI30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELIEHUS] IPAKTUYECKUX 3a/a4.

Haxonute pemeHus npocTedIMX CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MojenupoBaTh peajbHble CUTyallUd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPKEHHUS, ~ YPABHEHUS, HEPABEHCTBA M CHCTEMBbI 110 YCIOBHIO 3a7auH,
UCCJIEI0BATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAaHUEM ammapaTa ajareOpsl.

DyHKUMM U Tpaduku

OmnepupoBarh < HNOHATHSAMM:  HEpUOAUYECKass  (PYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKH OKCTpeMyMa (yHKIHH, HauOosbliee U
HauMEHbIllee 3HAYeHHs (QYHKIUU Ha TMPOMEKYTKE; HCIONb30BaTh HUX A
UCCIIEOBaHMsl PYHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKHU IOKA3aTEIbHOW, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKLHUH; M300pakaTh UX Ha KOOPAMHATHOM TUIOCKOCTH H
MCITOJIB30BATh JJI PELICHUS] YPABHEHUM U HEPABEHCTB.

N306paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpaduKU JTUHEHHBIX ypaBHEHUI
Y UCIIOJIB30BaTh UX JUISl PEILEHUS CUCTEMBI JINHEWHBIX YPaBHECHUN.

Wcnonp3oBate rpadpuku (QyHKUMH JUIS = UMCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYTrUX y4eOHBIX AUCHUIUINH.

Havana mareMaTH4eCKOr0 aHAJIN3a

OmnepupoBaTh MOHATUSAMU: HENpepbIBHAs QYHKIUS; HPOU3BOAHAS (DYHKLUY;
UCIIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBICI POU3BOAHOM I pEIICHUs
3a/1a4.

HaxoauTh npou3BoHbIE 371€MEHTAPHBIX (QYHKIUI, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUS], YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEA0BaHUS (YHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, IPUMEHATDH PE3YJIbTaThl UCCIEAOBAHMS K IOCTPOEHUIO I'pa(hUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKACHHS HAWIY4lIero pELICHHs B
NPUKJIAJHBIX, B TOM YUCJIE COUUAIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATHUSIMHU: TEPBOOOpa3Hass H  HMHTETpaj; MOHUMATH
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpaJa.



Haxoanths mepBooOpa3Hbie 3JIEMEHTAPHBIX (DYHKIWN; BBIYMCISATH WHTETPa
o ¢popmyne Hetorona—JleliOnuia.

Pemarps mpukiagHbie 3a1a4d, B TOM YKCJIE COIUAIBHO-DKOHOMHUYECKOTO H
(bu3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTUYECKOTO aHaJIN3a.

Temarnueckoe TUTAHUPOBAHUE COCTABJICHO C YUYETOM IICJIEBBIX MPUOPUTETOB
BOCTIMTATEIILHOTO aCMeKTa MIKOJIBLHOTO YpoKa, chopMynupoBaHHbIX B [Iporpamme
Bocnutanuss MbOY COII ¢ YUOITI Ne 51 r. Kupoga:

* MoOyXJeHHe O0O0ydJaromuxcsi CcOOJI0AaTh HOPMBI TIOBEIEHHUS, IPaBHIIA
OOLIEHUSI CO CBEPCTHUKAMHU U MEAArOTMYECKUMU pabOTHUKAMH, COOTBETCTBYIOIINE
yKIany o0meoOpa3oBaTenbHON OpraHW3alliy, YCTAHOBICHHE W TOAJCPKKY
T0OpOXKETATETLHON aTMOC]EpHI;

*IpUBJICUEHUE BHUMAaHMUS OOYydYalOMIMXCS K LEHHOCTHOMY  aCIMEKTY
U3yd4aeMbIX Ha YypOKax TMpPEAMETOB, SBICHUN H COOBITUH, HWHUIUUPOBAHHE
oOCyXJIeH!H, BBICKA3BIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO JUYHOCTHOTO
OTHOIICHUS K M3y4aeMbIM COOBITHSM, SIBIICHUSIM, JIUIIaM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoimnuecTBoyacos
JJeKTpoHHbIE (HU(POBHIE)
n/ HaumenoBanue Pa3aejioB 1 TEM NMporpaMmabl KOHTpOJILH HpaRaneCK
Bcero o0pa3oBaTe/bHbIE PeCypChl
I ble padoThI ne padoTsbl

MHoecTBa pallMOHAIbHBIX U JEHCTBUTEIbHBIX
YHUCCII. PaI_[I/IOHaJIBHBIeypaBHeHI/IH nu HepaBeHCTBa

14

https://resh.edu.ru/
https://ege.sdamgia.ru/
https://www.time4math.ru/egep
rof

https://infourok.ru/

@Oynkiun 1 rpaguki. CTeneHs ¢ HeIbiM
[IOKa3aTeneM

https://resh.edu.ru/
https://ege.sdamgia.ru/
https://www.time4math.ru/egep
rof

https://infourok.ru/

Apudmerndeckuii KOpeHb N—Oi CTETICHH.
UppanmonanbHbleypaBHEHUS 1 HEPABEHCTBA

18

https://resh.edu.ru/
https://ege.sdamgia.ru/
https://www.time4math.ru/egep
rof

https://infourok.ru/

®opMynbITpUroHoMeTpun. Tpuronomerpuueckueypa
BHEHUS

22

https://resh.edu.ru/
https://ege.sdamgia.ru/
https://www.time4math.ru/egep
rof

https://infourok.ru/

ITocnenoBaTeabHOCTH U IIPOIPECCUU

https://resh.edu.ru/
https://ege.sdamgia.ru/
https://www.time4math.ru/egep
rof

https://infourok.ru/

[ToBTOpeHme, 0000IIEeHNEe, CUCTEMATU3 A3 HAHUI

https://resh.edu.ru/




https://ege.sdamgia.ru/
https://www.time4math.ru/egep

rof

https://infourok.ru/
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11 KITACC

KoandyecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JJeKTpoHHbIE (HU(POBHIE)
Kontpoabnbie IIpakTuueckue
n/n MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
CTemnenp ¢ paluOHAILHBIM IT0KA3aTENIEM. :ttps:; ; resh.::-jdu.rg/ /
ttps://ege.sdamgia.ru

1 IlokasatenbHas QyHKIHA. 12 1 https://www.time4math.ru/egeprof

[TokazarenbHblEypaBHEHHS U HEPABEHCTBA https://infourok.ru/
Jlorapudmuueckas QpyHKIHSL. https://resh.edu.ru/

2 Jlorapudmudeckue ypaBHEHUS U 12 https://ege sdamgia.ru/

p yp https://www.time4math.ru/egeprof
HEPaBCHCTBA https://infourok.ru
Tpuronomerpudeckne GyHKIHUH H X https:// resh.edu.rl{/
3 rpaduku. Tpuronomerpuyeckue 9 1 https://ege.sdamgia.ru/
p 4P p https://www.time4math.ru/egeprof
HEPABCHCTBA https://infourok.ru/
https://resh.edu.ru/
o https://ege.sdamgia.ru/

4 [IpousBoanas. [IpumeHeHre mpou3BOIHOM 24 1 https://www.time4math.ru/egeprof
https://infourok.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

5 VHTerpan 1 ero npuMeHgHmg ? https://www.time4math.ru/egeprof
https://infourok.ru/
https://resh.edu.ru/

. https://ege.sdamgia.ru/

6 Cucreme! ypagHSymi 12 1 https://www.time4math.ru/egeprof
https://infourok.ru/
https://resh.edu.ru/

7 HarypanbHble 1 1i€IbIe YKCIa 6 https://ege.sdamgia.ru/

https://www.time4math.ru/egeprof




https://infourok.ru/

[ToBTOpeHme, 06001IeHNE,
CHUCTEMAaTU3alUsA3HaHUI

18

https://resh.edu.ru/

https://ege.sdamgia.ru/
https://www.time4math.ru/egeprof

https://infourok.ru/

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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