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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa u Hauaiza MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB pazpaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHajW3a» SIBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH oO0ecreuynBaeT MHCTPYMEHTAJbHYIO0 0a3zy I M3y4yeHUS BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (OPMHUPYET JIOTUUECKOE M aOCTpaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM I OCBOEHHS KYpCOB
UH(OpMaATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
y4Yallhecss OBJIAJACBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIHpYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMHM KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MaTEMaTHYECKOTO aHain3a B CTaplied IIKOJEe YdJaluecs
MOJTYy4alOT HOBBIM ONBIT pEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIuu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  [pUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,
TpeOyroren CaMOCTOSATEIILHOCTH, aKKypaTHOCTH, MPOIOTIKUTETHLHON
KOHLIEHTpAal[Mi BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yybTar.



B ocHOBe MeToanKu oOydeHus anreOpe u HadaiaM MaTeMaTUIeCKOTo aHAIM3a
JICKUT JEATEIbHOCTHBIA MPUHLIUI O0YUCHUSI.

CrtpykTypa Kypca «Anredpa u Hadajla MaTeMaTHIECKOTO aHAIIN3a» BKITIOYACT
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHann3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATETBHO-METOIUIECKUE
JUHAA U3YYalOTCS Ha MPOTSKEHUU ABYX JIET OOYYEHHs B CTaplied IIKoJIe,
€CTECTBEHHO JIOMOJIHSASA APYT IPyTra U MOCTEIEHHO HACHIIAsCh HOBBIMH TEMAMH U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe colepkaHHEe HECKOJbKMX  MaTeMaTUYeCKMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATUUECKUN aHaIU3, Teopusi MHOKeCTB U ap. [To mepe Toro
KaK yyaluecs OBJIaJIeBalOT BCE OoJiee MIUPOKUM MATEMaTUUYECKUM alapaToM, Yy
HUX TIOCIIEIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTHh
MaTeMaTUYECKYIO MOJIENIb PEAJIbBHOW CUTYaIluu, IPUMEHSATh 3HAHUS, TTOJIyYEHHBIE B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHaliu3a», [JIs pEIICHUs
CaMOCTOSITEIbHO  C(HOPMYJIMPOBAaHHOM MaTeMaTHYECKOM 3ajaud, a 3aTeM
WHTEPIIPETUPOBATH MOJTYyUCHHBIN pe3yJIbTar.

CopnepxkaTenpbHO-MeTOANYECKass TUHUA «Hucna W BBIYUCICHUS 3aBEPIIACT
dbopMHpoBaHUE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikone oco0oe BHUMAHHE YACISIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOUIUX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (POpPM 3aMuCH JIEUCTBUTEIHHOTO YHCIA, YMEHHUE
pallMOHAJIbHO BBIMOJHATh JEUCTBUSL C HUMH, JAENaTh NPUKUAKY, OLECHHUBATh
pesynbrar. OOywaromuecs TOJYYalOT HAaBBIKM NPUOMKEHHBIX BBIYHCICHUN,
BBITIOJTHEHUS JIEUCTBUI C YMCIIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OI[EHUBAHUS YMCIIOBBIX BRIPAKCHUIA.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
oOy4eHHsI B CTapiied IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbI
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
Pa3IMYHBIMM METOJaMU PEIICHMS 1EJbIX, pPAlMOHAIBHBIX, HPPAIUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YypaBHEHUH,
HEPABEHCTB U UX cucteM. [loiydeHHbIe yMEHUS UCTI0JIb3YIOTCS IIPU UCCIEA0BAHUN
GyHKIHNA C TTOMOIIBIO TIPOU3BOMHON, PEIICHUHM TPUKIAAHBIX 3a/ad U 3a7a4 Ha
HaXOXXJICHUE HAMOOJBIINX M HAUMEHbIIUX 3HauyeHUW GyHkuu. JlanHas
collepKaTesibHasi JIMHUS BKJIOYaeT B ce0s Takke (QopMUpOBaHUE YMEHUI
BBITIOJIHATh pacy€Thl 1o ¢dopMmysnaMm, MpeoOpa3oBaHUs IEIBIX, PAUOHATIBHBIX,
UppPAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAKECHUH,
collep Kallux CTerneHn W Jorapudmel. brarogaps m3ydeHuio anredpandecKkoro
MaTepuaa IpoUCXOIUT ajdbHEeHIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIJICHUS y4YalluXxcsi, (OPMHUPYIOTCS HABBIKM JCAYKTHBHBIX PacCCYXKICHUMH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U



3aBHCHMOCTEH B BHJI€ paBEHCTB U HEpaBeHCTB. Anredpa npeiaraeT 3hpexTUBHbIC
UHCTPYMEHTBI ISl PEIIEHUS MPaKTUYECKHMX M €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperyieTaeTcs ¢ IpyruMH JIMHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a70a€T
NOCJIEIOBATENBHOCTh U3YUEHUS MaTeprana. M3yuyeHne cTeneHHoM, MoKa3aTeIbHOM,
Jgorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB M TpauKOB,
UCIOJIb30BaHue (DYHKUUH Ul pelIeHUs 3a1ad U3 JPYruX Y4eOHBIX NMPEAMETOB U
peaIbHOM U3HU TECHO CBSA3aHO KaK C MAaTeMaTUYeCKUM aHaJIu30M, TaK U C
pelIeHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOoM Oounbllloe BHUMaHUE YIENIAeTcs
(GbOopMUPOBAHUIO YMEHHSI BBIpaXKaTh (POPMyTaMH 3aBHCUMOCTH MEXIY Pa3TUIHBIMU
BEJIMUMHAMH, UCCIIEJOBaTh TMOJY4YCHHbIE (DYHKIMH, CTPOUTh UX TpapuKu.
Martepuan 3Toli cofepKaTelIbHOM JIMHUY HalleJIeH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PAa3IMYHOU (opMe:
aHAIMTHUYECKOW, Tpaduueckod U cloBeCHOM. Ero wu3yueHue crnocoOCTBYyeT
Pa3BUTHUIO AJITOPUTMHUYECKOIO MBIILICHUS, CHOCOOHOCTH K OOOOIICHUI0 W
KOHKpETU3aIMH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHaau3a» IO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYr KaKk MaTeMaTU4YeCKUX, TaK W MPHUKJIAJHBbIX 3ajad,
JOCTYITHBIX OOYYaloIMMCS, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIEN0BATh U
CTpOUTH rpaduku PyHKINN, OPEAENATh UX HAaNOOIbIIINE U HAUMEHBIIINE 3HAUCHUS,
BBIUUCIIATH IUIOUAAN GUTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas cojaep)KaTeiabHas JIMHUS OTKPHIBA€T HOBBIE BO3MOXHOCTH
NOCTPOCHUS MAaTeMaTUYECKUX MOJeNe peajbHbIX CHUTyalud, HaXO0XKICHUs
HAWIYYIIEro PElIeHUs] B MPUKIATHBIX, B TOM YUCJE COIUATBHO-IKOHOMUYECKHUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHaiu3a CHOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (POPMAIbHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(GbOopMHUPOBAHNIO YMEHHI PACIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe,
TEXHUKE M HUcKyccTBe. OOydyaromuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
MIOJTyYEHHBIX B XO/I€ Pa3BUTHSI MATEMATHKH KaK HAyKH, U UX aBTOPaX.

CopepkarenbHO-MeToauYeCcKas TMHUS «MHOXKEeCTBa U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. T€0peTHKO-MHOKECTBEHHbBIE
IPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKU U MpeiaratoT
HanOoJsiee YHUBEPCAIBHBIN S3bIK, OOBEAUHSIONINI BCE pa3iesibl MATEMAaTUKH U €&
NPUJIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE MAaTeMaTUYECKUE AWCIMILIUHBI B €IUHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCThH IIKOJBHUKY HMOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MAaTeMaTHKH M HCIOJb30BaTh €ro s
BBIPQXKEHHS CBOUX MBICIICH.

B kypce «Anrebpa m Hayama MaTeMAaTHUYECKOTO aHaIW3a» MIPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaT€MaTHYECKOTO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKW MMOCTPOCHUS MOJIENIEH PeaIbHbIX CUTYallUi, NCCIIETOBAHMUS



THX MOJEJIed C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYeCKOro aHauu3a u
MHTEPHPETALNN OJYYEHHBIX pE3yIbTaTOB. Takue 3a1aHusl BIUIETEHBI B KaXK/IbIA U3
pa3fesioB MPOrpaMMBbl, IOCKOJIBKY BECh MaT€pHall Kypca IIMPOKO UCIIOIb3YETCS AJIs
penieHus NpUKIaAHbIX 3anad. [Ipu pelmeHnn pealbHbIX NPAKTUYECKUX 3aaad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIONb30BaTh AHAIOTHIO, 0000IIAaTh M KOHKPETH3UPOBATH
npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHHUS MPHKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIIECCE U3YUEHHUs BCEX TEM Kypca «AnredOpa v Havaia
MaTE€MaTHYECKOr0 aHAJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1u1aHe Ha U3y4eHue Kypca aareOpbl 1 HauaJl MATEMaTUYE€CKOTO aHaIn3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kitacce u 3 yaca B HEJICIIO B
11 knacce, Bcero 3a aBa rojga ooydenusi — 170 gacos.

COAEPKAHUE YYEBHOI'O KYPCA

10 KVIACC

Yucsa v BbIYMCJIEHUS

PanmonanbHbie unciia. OOBIKHOBEHHbIE U JIECATUYHBIE APOOU, MPOIICHTHI,
OECKOHEUHblE  mepuoAaudeckue  JpoOu. ApupMeTHUYecKue  Oomepauud C
paIrMoHAIbHBIMU YMCIaMU, TPEo0pa30BaHUs YUCIOBBIX BhIpaxkeHUM. [IpuMenenue
Ipo0el U MPOIEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpacien
3HAHUU U PEATBHOM )KU3HH.

JeiicTBuTenbHble yuchaa. PanuoHanbHbIE W UpPpAMOHAIBHBIE YHCIIA.
Apudmernueckre ornepanud ¢ JeUCTBUTEIbHBIMU Yuciaamu. [IpubmmxkEHHbIe
BBIYUCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHU.

Crenmenb ¢ menbiM  mokaszareneM. CranmaptHas (Qopma  3amucu
JNEeUCTBUTENRHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedt  ¢Gopmbl  3alucu
JNEeUCTBUTEIBHBIX YHUCET Ui PEIICHUS MPAKTUYECKUX 3adad U MPEICTaBICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBus ¢
apupMETHYECKUMH KOPHSIMU HATYpaIbHON CTEIICHH.

CuHyC, KOCMHYC ¥ TaHT€HC YMCJIOBOIO aprymeHTa. APKCHUHYC, apKKOCHUHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa U TOKIECTBEHHBIC TTPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M. OCHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.



VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenne nenbix u JpoOHO-pallMOHATBHBIX YPaBHEHUN U HEPABEHCTB.

Peuienne nppalMiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pelienrie TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX 3a7a4 U
3aJ1a4y U3 pa3au4HbIX 00J1acTel HAYKH U PEaIbHOW KU3HH.

DyHKUMH U TPaPUKH

OyHkumsa, crnocodsl 3amgaHus ¢GyHknuu. ['paduk  dysknuu. B3aumHO
oOpartHbie (QYHKITUH.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexxyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

CrenenHasi (pyHKLHMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa U rpaduK KOpHs N-Oi CTENEHHU.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEIECHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

Havana mareMaTH4ecKOro aHaJIu3a

[TocienoBaTeIbHOCTH, CHOCOObI 3aJlaHus IIOCJIEIOBATEIbHOCTEM.
MOHOTOHHBIE TOCIEN0BATEIBHOCTH.

Apudmernueckas 1 reoMeTpuUecKas rmporpeccuu. beckoneuHo yoObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETPUYECKON
nporpeccur. Popmysa CIOXKHBIX MPOLEHTOB. M CIonb30BaHWE MPOTPECCUM IS
pelIeHus peajbHbIX 3a]1a4 TPUKIIAHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXXecTBamu. Jlumarpammsl Jilsiepa—BeHHa.
[IpuMeHeHne TeOopeTUKO-MHOXXECTBEHHOIO armapaTta s OINUCaHUS peajbHBIX
IIPOLIECCOB U SIBJICHUM, P PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciia v BBIYUCICHUSA

Harypanbnsie u neinsie yncia. [IpuzHaku 1e1MMOCTH LENbIX YUCEIL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudwm yucna. [lecaiTnaHbie U HATypaTbHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHne BRIPAKECHUH, COIEPKAITUX JIOTaPU(DMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
ITOKAa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazarenbHblE ypaBHEHUS U HEPABEHCTBA.



Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIAaIHBIX 337a4 C TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTHYECKHUX
3a/1a4 ¥ 337a4 U3 pa3InyHbIX 00J1aCTEel HAYKU U PEAIbHON KU3HU.

DYyHKIUHN U TPAPUKH

®ynkuus. [lepuonnyeckue pynkuuu. IlpomexyTku MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl 1 MUHUMYMbI (yHKUMU. HambGomblnee ¥ HauMeHbIlee 3HAUYECHUE
(YHKIIMM HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U IPAPUKHU.

[Toka3zaTenbHas u JorapupmMuueckas QyHKINN, UX CBOWCTBA U rpauKH.

Hcnonb3oBanue rpa@ukoB GyHKIUN JUIsl pEIICHUs YpaBHEHUU W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB QYyHKIUN JUIsI UCCIEIOBAaHUS TPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3a7ad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATTBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable pyHKIIMU. MeTOT MHTEPBAJIOB JIsl pEICHUS HEPABEHCTB.

[IpousBognas  QyHkuuu. [‘eomerpuueckuidi ©  (U3UYECKUH  CMBICTT
ITPOU3BOTHOM.

[IpousBoaHbie  dMeMEHTapHBIX  (QyHKIuA.  DopMysnbl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHUIA.

[Ipumenenne Mpou3BOAHON K UCCIENOBAHUIO (YHKIIMM HA MOHOTOHHOCTH M
skcTpeMymbl. Haxoxxaenue HanOoNbIIero 1 HaMMEHbILIEro 3HayeHus: QyHKIUH Ha
OTpE3KE.

[IppuMeHeHne NPOU3BOAHOM UL HAXOXKICHUSA HAWIIY4dIlEero peELIeHUs B
NPUKIIAIHBIX 3aja4yaxX, I ONPENENICHUs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpuyeckuid u (usmdyeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Hetorona—JleitOnuna.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydebHOro mpenmera «Marematnka» JODKHO 00€CIeunBaTh
JIOCTIKEHHUE HAa YPOBHE CPETHEr0 00IIero 00pa30BaHus CIEAYIOMINX JTUIYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJBTATBI



JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeameTa
«MaremaTnka» XapakTepu3yrTCs:

['pasxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO 4Yj€Ha POCCHUUCKOro OOIIEeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI H TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUMSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOrO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTBIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA.

DuU3NYECKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U
OTHIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON JESITEIbHOCTBIO.

TpynoBoe BocIuTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  NESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHUS
COLMAIBHO-?KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIBHOMU



Cpelbl, OCO3HAaHMEM TIJ00aJBbHOIO XapakTepa 3KOJOTMYECKUX MpoO0ieMm;
OpUEHTAIlME Ha MPUMEHEHHE MATEMATHYECKUX 3HAHUU MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEBI.

[{eHHOCTH HAYYHOTO MMO3HAHUSA:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUA HAyKM ©  OONICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YelIOBEUYEeCKOW JESITeIbHOCTH, HTaroB €&
pa3BUTHS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIN3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KaK CPEACTBOM IIO3HAHUA MUPa;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMBbI Y4EOHOTO TpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCBUIMU.

1)  Vuusepcanomvie  nosmasamenvhvle — Oelicmeus, — 0bOecnevusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUuMeHeHue  JOSUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrle 1ormueckue AeUCTBUS:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJ1accu(UKaluuy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMymUpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJIS1 BBISIBIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA,

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TIPOBOJUTH CaMOCTOSITCIIBHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKICHUI (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJI€HUS U BBIBOJBL;



BbIOMpaTh crmoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pElICHMs, BBIOMpaTh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIILCKHUC I[CﬁCTBHH:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIEA0BATENbCKUN MHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
yCTaHAaBIMBaTh HCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIUTAHUPOBAHHBIH HKCHEPHUMEHT,
UCCIIEJOBAaHHE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBaTh 0000ILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEAEHHOIO HAOIOECHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUIATH
MIPE/INOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

PaGota ¢ undopmarueii:

2)

BBISBJIATH J1e(pUIUTHI HH(GOPMaLMK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;
BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;
CTPYKTYpPUPOBaTh UHPOPMALUIO, PEJCTABIATh €€ B Pa3InYHBIX Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;
OLICHHBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITENIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnvie  KOMMYHUKaAmMu@Hvle  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCSL.
OO01ienue:

BOCIIPUHUMATh U OPMYIIUPOBATH CY>KJEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHUS
3aJlayd, KOMMEHTUPOBATh MOJYyUYECHHbBIN pe3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEU, HAIlEJIEHHbIE Ha MOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKHBaTh pa3Mdyhe U CXOJCTBO IMO3ULHUN; B
KOPpEKTHOU Gopme hopMyaupoBaTh pa3HOTIacHsi, CBOM BO3PAKEHHUS,;



e TMPEICTaBIATH  pE3yNbTaThl  pEHIeHHs  3aJayd,  OSKCIEPUMEHTA,
UCCJICTOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BHICTYIICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyIHUYECTBO:

e TIOHMMATH U UCIIOJIb30BATh PEUMYIIECTBA KOMaH/HON U MHIUBHTYTbHOM
pa®oOThl MpHU pelIeHuH Y4eOHBIX 3a/ay; MPUHUMATH IIeJIb COBMECTHOU
JESTENIbHOCTH, IUIAHUPOBAaTh  OPTaHU3allMI0O COBMECTHOM  paboThI,
pacnpenensaTh BHIbI paboOT, JOrOBapUBaTHCSA, OOCYKIATh TPOIECC H
pe3ynbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

e YY4aCTBOBATh B IPyNMNOBBIX opMax paboThl (00CYXACHUS, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD) W WHBIC); BBINOJHITH CBOIO YacThb pabOThl U
KOOPAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MNPOAYKT MO KPUTEPUAM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 0becneuusarom Gopmuposanue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUUHOCTIU.

Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3aJjaul, BBIOUPATh CIIOCOO PEIICHUs ¢
y4€TOM HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU MTO3HABATEIILHON PEIIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JEHCTBUI U MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YyIbTATOB; BIAJAECTh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca U pe3ysIbTaTa PelIeHrs MaTeMaTHIeCKOH
3a1a4n

e TPEABHUAECTH TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IIPU PEIIEHNUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIIGHUBATh COOTBETCTBHE pE3yJIbTaTa I U YCJIOBHSIM, OOBSICHITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOro Kypca «Anredpa v Havajga MaTEMaTHYECKOTO aHATH3a»
Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUsS JOJDKHO 00ECIEeUHMBATH JTOCTHUKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KIIACC

Yucjaa v BLIYUCJICHUSA



OnepupoBaTth MOHATHSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JAeCATUYHAS APOOb, TPOICHTHI.

Bremonusate  apudmernyeckue — omepanmud € palMOHAIbHBIMU U
JEHUCTBUTEIILHBIMU YHCIIAMH.

BomonHaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MIpaBUila OKPYIJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BIYMCICHHM.

OnepupoBaTh MOHATUSAMU: CTENEHb C IEJIBIM ITOKa3aTelieM; CTaHJIapTHas
dopMa 3amucu JEHCTBUTEIIBHOTO 4MCIA, KOPEHb HATypalbHOM CTENCHH;
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC MTPOU3BOJIBLHOIO YIJa;
MCITI0JIB30BATh 3aMKCh MPOU3BOJIBHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHATHSMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
panMoHaIbHOE, UPPAIMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W pemiaTh
TPUTOHOMETPUYECKUE YPAaBHEHHS.

BoInonHATh MpeoOpa3oBaHUs LENIbIX, PALMOHAIBHBIX W HPPAlUOHAIBHBIX
BBIPKEHUI U PelllaTh OCHOBHBIE TUIIBI LIEIbIX, PALIMOHATBHBIX U UPPALMOHATBHBIX
YPaBHEHUM U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELICHUSI MATEMAaTUYECKUX 3a]a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIDAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/aud, HCCIEI0BaTh
NOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM aIrnapara aiareopsl.

DOyHKUMH U TPaPUKH

OnepupoBath MOHATUAMM: (PYHKIHUSA, CIIOCOOBI 3a7aHusl (DYHKIMH, 00IACTh
ONpEJENeHUs] U MHOXKECTBO 3HauYeHM (QyHKIuU, Tpaduk (yHKUHUHU, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKLINHU, HYIH QYHKIUH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 1151 pelieHus: ypaBHEHUH.

Crpouth M uuTaTh rpaduKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (DYHKIIUH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QYHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU; BbIpaXkaThb (POpMyIaMH 3aBUCUMOCTU MEXy BEIMUYMHAMM.

Hayana MmaTeMaTH4eCKOro aHaJIn3a



OnepupoBaTh TMOHSATUSMHU: TOCJIENOBATEILHOCTh, apudmeTHdeckas u
r€OMETPUYECKAs POTPECCUH.

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

3agaBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MPOTPECCUN IS PEIICHUS
peaNIbHBIX 3a]1a4 MPUKIATHOTO XAPAKTEPA.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEpPAllMA HaJ MHOYKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar AJ1sl ONUCAHUS PeAIbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MTPEIMETOB.

OnepupoBathb MMOHSTUSIMU: ONpENEIIEHHUE, Teopema, CJICJCTBHE,
JI0Ka3aTeJIbCTBO.

11 KVIACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh MNOHATHUSAMH: HATypAIbHOE, ILEJNOE YHCIO; HCIOJIb30BAThH
IIPU3HAKH JIEJIMMOCTH LIENBIX YUCEN, PA3JI0KEHUE YUCIIA HA MPOCTHIE MHOKUTEIIH
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIEM.

OmnepupoBaTh NOHATUAMU: JOrapudM uucia, ACCITUYHBIE U HATypalbHbIE
JorapuMsl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsiTh CBOWCTBA CTENEHW I TpeoOpa3oBaHUs  BBIPAKECHHI,
ONEPUPOBATH MOHATUSAMM: IIOKA3aTEIbHOE YPAaBHEHHE WU HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHU U HEPABEHCTB.

BoInonHAT  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JOrapu@msl;
ONEepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpPaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPABHEHUM U HEPABEHCTB.

HaxoauTe pemenus mpoCcTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpPaBHEHUU U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUUIS PELICHUS MPAKTUYECKHUX 3a/ad4.

Haxomute pemieHuss npoCTEUIINX CUCTEM M COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTh peaibHblE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKEHUS, YpPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM ariapara aiareopsl.

DYyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUAMM: TEpUOAMYECKass  (QYHKUHUSA, TMPOMEKYTKHU
MOHOTOHHOCTH ~(PYHKIIMM, TOYKM JKCTpemMyma (yHKIMU, HauOoJsblliee U



HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha TMPOMEXKYTKE; HCIOJIb30BaTh HX IS
ucclenoBaHus PyHKINU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKHU IMOKA3aTeIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKUMHI; N300paxaTh UX HA KOOPAWHATHOM IIOCKOCTU U
VICITOJIB30BATh JJIs PELICHUS] YPABHEHHUI U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IITOCKOCTU TpadUKU TUHEHHBIX yPaBHEHUHN U
WCIIOJIBb30BaTh MX I PEIICHUS CUCTEMBI TMHEHHBIX YPABHEHUN.

Hcnonp3oBath rpadpuku (QYHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayasa MmaTeMaTH4€CKOro aHAJIN3a

OnepupoBaTh NOHATUSIMU: HENPEPbIBHAS (YHKUHUS; TPOU3BOIHAS (QYHKLNH;
UCITI0JIb30BaTh F€OMETPUUYECKUIN M (PU3UUECKUI CMBICI MPOU3BOIHOM JJIsl pEeIIECHUS
3a1ad.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH IPOU3BOIHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKITUI.

Hcnonb30BaTh NPOU3BOAHYIO IS UCCIEA0BAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, TPUMEHSTh PE3YJIbTAaThl UCCIEI0OBAHUS K NOCTPOCHHIO Tpa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUSA HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMHU: TE€pBOOOpa3HAasT W  HHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaa.

Haxoauts nepBooOpa3Hble 3JIeMEHTapHbIX (QYHKIIUI; BBIYUCISATH HHTErpa 1o
dbopmyne Hetorona—JletiOuuia.

Pewars mpukiiagHele 3aJa4v, B TOM YHUCIE COLMAIBHO-JKOHOMHYECKOTO U
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHUYECKOTO aHAJIN3A.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuectBo yacos J1IeKTPOHHBI
e
Ne
o/ HaumenoBaHue pa3ieiioB u B KonrTpoar  Ilpakruue (uu¢posBbie)
ce
TeM IPOrpaMMbl HbIE CKHe o0pa3oBaren
n ro
padoThI padoThI bHbIE
pecypchl

MHOXecTBa paliuOHAJIBHBIX U
JIEHCTBUTEIIBHBIX YHCEIL.
PannoHaneHbIE ypaBHEHHUS U

HEpaBEHCTBA




OyHKIUYU U TpadUKH.
CreneHn ¢ LEIbIM
[oKasarejieM

Apudmernueckuit KopeHb N—
O CTeneHHu.
Hppanuonaibuble ypaBHEHUS
Y HEPAaBEHCTBA

18

Dopmysl
TpuroHoMerpuu. Tpuronomer
pUYECKHE YPABHEHUS

[TocnenoBarenbHOCTH U
POrPeCccCuu

[ToBTOpEHHE, 0000IICHUE,
cUCTEeMaTH3alus 3HAaHUI

22

OBILIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

68

11 KIIACC

Ne
n/
n

KoanuyecTBO 4acoB

HaumeHoBaHnue
pa3aeiioB U TeM Bcer
MPOrpamMMbI 0

KonTpoabu

ble paboThl

IIpakTHYeck
ue padoTsl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibH
ble pecypchl

CreneHs ¢
palrOHAIBHBIM
IMOKa3aTelIeM.
IToxazarennHas
GbyHKIHS.
ITokazaTennHBIC
ypaBHEHUS U

12

HEpPaBEHCTBA
Jlorapudpmuueckas
byHKIHS.
Jlorapudpmuueckue 12
ypaBHEHUS U

HEpPaBEHCTBA

Tpuronomerpuueck

ue QyHKIUU U UX

rpaduKu. 9
Tpuronomerpuueck

Ve HepaBeHCTBA
[IpousBoaHasi.
[Ipumenenune 24
MIPOU3BOIHOMN




Nurerpai u ero
IIPUMEHEHHUS

CucreMsl
YpaBHEHUH

Harypanbsuble u
Lenble yncia

[ToBTOpEHME,

000011IeHNE,
18 2
cUCTEeMaTH3aIus

3HaHUU

OBIIEE KOJIMYECTBO
YACOB 10 102 6 0
[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

- CDez[epam,Haﬁ 06p330BaTeJII>HaH [IporpamMma

cpeaHero ooiiero oopa3oBaHus
- Marematuka: anrebpa v Hayajia MaTeMaTUYECKOTO aHaIu3a, FTeOMETPHSI.
Anre0Opa u Havajia MaTeMaTUYeCKoro ananusa (B 2 yactax), 10-11 knaccel/ YacTh
1: Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.I'. u 1pyrue; noja
penakmueit Mopakosuya A.I'., O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«101] MHEMO3HMHA»

- Anrebpa 1 Ha4yana maTtemaTmyeckoro aHanm3sa. 10-11 knaccbl.
(6a30Bbi 1 yraybneHHbIn yposHK) - Anmos A.LL., Konarnu KO.M. 1 ap

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Meroandeckoe rmocooue

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

NHTEPHET
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