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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo anrebpe M HavyajgaM MaTEMaTHYECKOTO aHaM3a Ha YPOBHE CPEIHETro
obmiero oOpa3oBaHMs COCTaBJICHA Ha OCHOBE TPeOOBAaHUU K pe3yiabTaTaM OCBOCHHUS CpEIHEU
00pa30BaTeNLHON MPOrpaMMbl CpeaHero oOmiero oOpa3zoBaHus, mpenctaBieHHBIXx B DPI'OC
COO, a taxxe deaepanbHOi paboUeii MPOrpaMMbl BOCITUTAHUS.

Pabouast mporpamma ydeOHOro Kypca «Anrebpa ¥ Havajla MaTEMAaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs st oOydaromuxcst 10 —11 kmaccoB paspaboranHa Ha ocHoBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CpeaHero odmiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHWM, MPEABABISEMBIX K MaTeMaTHYECKOMY O0Opa3OBaHHUIO, U
TpaauUui poccuiickoro ooOpa3zoBanus. Peannsanus nporpammbl 00ecredMBAaeT OBJIA/ICHUE
KIIFOYEBBIMU KOMIICTCHUHUAMU, COCTABJIAIONIMMU OCHOBY IJId CaMOpPa3BUTHUA U HECIIPCPLIBHOTO
o0pa3oBaHus, IENOCTHOCTh OOUIEKYIHTYPHOTO, JIMYHOCTHOTO W IIO3HABATEIHHOTO Pa3BUTHS
JTUYHOCTH 00YyJarOIUXCsl.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasa MaTeMaTHYECKOTO aHajlu3a» SBIIETCS OJHHUM U3 Hambosee
3HAYUMBIX B MpOrpamMMe CTapuleil IIKOJbI, MOCKOJIbKY, C OJIHON CTOpPOHBI, OH 0OecreynBaeT
MHCTPYMEHTAJIbHYIO 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C Jpyrou
CTOPOHBI, (OPMHUPYET JIOTMUECKOE U aOCTPaKTHOE MBIIIJIEHHE Y4YalluXcsi Ha YPOBHE,
HE00XOAUMOM JUIsl OCBOEHHS KypCOB MH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B paMkax naHHOro Kypca ydauiiecs OB/IaJeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOoTOpast (popMyaMpyeT CBOM JOCTHKEHHUS B MaTEMaTHIECKOM (popme.

Kypc anreGpbl ¥ Hauan MaTeMaTUYECKOrO aHaJIM3a 3aKJaJbIBAET OCHOBY Ul YCIIEHIHOTO
OBJIAZICHUS 3aKOHAMM (U3UKU, XHUMUHM, OHOJOrMM, IIOHMMAaHUS OCHOBHBIX TEHAECHUUI
HSKOHOMHKHU U OOIIECTBEHHOM! >KU3HH, MT03BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIM(PPOBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOM XKM3HU. B Toxe
BpeMsl OBJIaZICHUE aOCTPAKTHBIMHU U JIOTUYECKH CTPOIMMH MaTeMaTHUYECKUMH KOHCTPYKLUSMHU
pa3BUBaeT yMEHHE HaXOJUThb 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
UCIOJb30BaTh 000OIIEHNE M KOHKPETU3aLUI0, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHUpYET
KpEeaTUBHOE U KPUTHYECKOE MbIlLIeHHE. B Xo1e n3ydeHus aiareOpsl M Hayaja MaTeMaTHYeCKOTro
aHajuM3a B CTaplleil LIKOJie ydyaliuecs MOJy4aroT HOBBIM ONBIT pelIeHUs MPHUKIAIHBIX 3aiad,
CaMOCTOSITEJIBHOTO ~ IOCTPOCHUS ~ MaTeMaTUYeCKMX MOJENEeH peabHbIX CUTyalluid |
UHTEpOpPETallud TOJIYYEHHBIX pPELUIeHUH, 3HAKOMATCS C IpUMEpaMU  MaTeMaTHUYeCKUX
3aKOHOMEPHOCTEN B NPUPOJIE, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCA MaTEMATHYECKUMU
OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc ob6nanaer 3HauMTENbHBIM BOCHHUTATENbHBIM MOTEHLIMATIOM, KOTOPBIM pearn3yercs
Kak yepe3 yueOHbII MaTepuall, criocoOCTBYIOLIUN (OPMUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUS,
Tak M dYepe3 crneuupuKy YydyeOHOW JeATeNIbHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIbHONW KOHIIEHTPalUM BHUMAHUS M OTBETCTBEHHOCTH 32
MIOJIyYEHHBIN pe3yJbTarT.

B ocHoBe meronuku oOyueHus anreOpe M HadallaM MaTeMaTHYeCKOTO aHalu3a JICKUT
JEeATeIbHOCTHBIN MPUHLUI 00yYEeHHUSL.

CrpykTypa Kypca «Anredpa n Hadana MaTeMaTUYECKOTO aHAJIN3a» BKIIIOYAET CIEAYIOIINe

coJiepKaTenbHO-METOIMUecKue JHHUK: «YHucrna u BblYMCHCHUs», «DyHKIMH U TpaduKuy,
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«YpaBHEHUS U HEpAaBEHCTBa», «Hauana mareMarnueckoro aHanusa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE COIEpKATEIBHO-METOAUYECKUE JIMHUM HM3Y4alOTCs Ha IPOTSHKEHUU JIBYX JIET
oOy4yeHHs B CTaplied IIKOJe, eCTECTBEHHO MOMOJHSSA JAPYT JIpyra ¥ IOCTENEHHO HACHIIIAsCh
HOBBIMM TE€MaMu U pazfaenamMu. JlaHHbII Kypc SBISIETCS HMHTErPAaTUBHBIM, IOCKOJIBKY
oObemuHsieT B cebe coaep)KaHHWEe HECKOJBKMX MaTeMaTHYeCKUX TUCHMIUIMH: airedpa,
TPUTOHOMETPUS, MATEMAaTUYECKUM aHAIIN3, TEOPUSA MHOKECTB U Ap. [1o Mepe Toro kak ydammuecs
OBJIaJIEBAalOT BCE Oosiee IIMPOKUM MATEMATUYECKUM alllaparoM, y HHUX I0CJIEI0BATEIbHO
(dbopmMupyeTcsi M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb pealbHOMN
CUTYyalluy, NPUMEHITh 3HaHUs, IOJIydeHHbIE B Kypce «AureOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJln3a», JIJs PEUIeHUs CaMOCTOSITENIbHO C(OpPMYIMpPOBAHHOW MaTeMaTHYECKOM 3ajadud, a
3aT€M MHTEPIIPETUPOBATH NOJYYEHHBIN PE3yIIbTAaT.

CopepxarenpHo-MeToAMYeCKass  JUHUS — «YHucma W BBIUMCIIEHHS» — 3aBepIlaeT
(opMHpOBaHHE HABBIKOB HCIIOJB30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOpPOE OBLJIO HAadaTto B
OCHOBHOI mikosie. B crapuieil mkose ocoboe BHUMaHUE yaensercd GOPMUPOBAHUIO MPOYHBIX
BBIYHMCIUTENBHBIX HAaBBIKOB, BKJIIOYAIOMIUX B ce0S HCIIOJIB30BAaHHE PA3IWYHBIX (HOPM 3alucu
JNEUCTBUTEIBHOTO 4YHCJIa, YMEHHE palMOHAJIbHO BBINOJHATH JCUCTBUS C HHUMH, JI€JaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOyuaromuecs MOMy4aloT HAaBBIKM MPUOIHKEHHBIX
BBIYUCIICHUH, BBITIOJHEHUS JEWCTBHM C YHCIaMU, 3alUCAaHHBIMH B CTaHIApPTHOW Qopme,
WCIIOJIb30BAHNS MATEMATUYECKUX KOHCTAHT, OLIECHUBAHMS YACIOBBIX BBIPAKECHUI.

Jluaus «YpaBHEHHUS M HEPABEHCTBA» peallu3yeTcsl Ha MPOTSLKEHHHM BCEro OO0ydeHHs B
CTaplied NIKOJE, IMOCKOJbKY B KaXJIOM pa3fele NporpaMMbl MNPETyCMOTPEHO pelIeHUe
COOTBETCTBYIOIINX 3a1a4. OOyuaronuecs: OBIaeBaOT PA3INYHBIMU METOJIAMHU PELICHHUS LIETIbIX,
paloOHaIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHBIX, JOTaPU(PMUUECKUX U TPUTOHOMETPUUECKU X
YPaBHEHUI, HEPABEHCTB U MX cUCTEM. [lomydeHHbIE yMEHUs UCIOIb3YIOTCS MPU UCCIEI0OBAHUN
(GYHKIME ¢ TOMOUIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3a7a4 U 337a4 Ha HAXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copeprkarenbHas TUHUS BKIIIOYAET B
ceba Takke (QOpMUPOBAHHE YMEHUH BBINOJHATH Pacy€Thl Mo ¢GopMynaam, npeoOpa3zoBaHUsS
LEbIX, PAlMOHAIBbHBIX, UPPALHUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TakKkKe
BBIPOKEHUH, COJEpKallMX cTeneHu U jorapudmbl. brarogaps uzydeHuio anredpandeckoro
MaTtepuaia MpoUCXOAUT JaibHellee pa3BUTHE aITOPUTMUUYECKOTO U aOCTPAKTHOTO MBILIUICHUS
ydamuxcsi, (pOpMHUPYIOTCS HaBBIKA JEIyKTHBHBIX PACCYXACHUU, pabOThl C CHUMBOJBHBIMU
dbopMamMu, mpeCTaBICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE UHCTPYMEHTHI Ui PEHICHUS IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33Ja4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK S3bIKa HAYKH.

CogepxarenpHo-MeToanueckass JUHUS «DyHKIMN U TpaduKu» TECHO IMEPErUIeTaeTCs C
JPYTMMM JIMHUSIMM KYypCa, IIOCKOJBKY B KAaKOM-TO CMBbICIIE 3aJa€T IIOCIEI0BATEIbHOCTh
M3ydYeHHUs Mmarepuana. M3ydeHue CTeNeHHOH, TMoKa3aTeNbHOH, JorapupMuUUeckod u
TPUTOHOMETPUYECKUX (PYHKIMNA, HX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (YHKIUN IS
pelieHus 3aJad U3 APYruX Y4eOHBIX MPEIMETOB M pEalbHON >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHAJIU30M, TaK M C pelleHHeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom Gombioe
BHUMaHUE yjensieTcs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMylIaMu 3aBHCHMOCTU MEXKIY
pa3NMYHBIMU BETUYMHAMH, HCCIEIOBaTh TONy4YeHHbIE (YHKIUU, CTPOUTh HUX TpaduKH.
Marepuasnn 3TOM COAEPKATENBHOM JIMHUM HAlLEJIECH Ha pa3BUTHE YMEHUHM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBHUCHMOCTH MEXKAY BEIHUYMHAMU B  pPa3IUyHOW  Qopme:
aHAJIMTUYECKOW, Tpaduueckod © cioBecHOW. Ero wu3ydeHwe CmocoOCTBYeT pPa3BUTHUIO



QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMICHHIO W  KOHKPETHU3allWH,
HCII0JIb30BAHUIO aHAJIOTHIA.

ConepxarenpHast JuHus «Hadama mMareMaTndecKoro aHaim3ay MO3BOJIAET CYIIECTBEHHO
pacIIUuPUTh KPYT KaK MaTEeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIMHBIX 00YJarOImUMCS, Y
KOTOPBIX IMOSBIISICTCS BO3MOKHOCTh UCCIICIOBATh U CTPOUTH I'paduku (HYHKIUH, OTIPECNIAaTh X
HauOOJBIINEe U HAUMEHBIIINE 3HAYCHUS, BBIUMCIITH IUIOMAIH GUTYp U 00BEMBI TEJ, HAXOIUTh
CKOPOCTHM W YCKOpEHHs TpolleccoB. JlaHHas cojaep)kareinbHas JUHHUS OTKPHIBACT HOBBIC
BO3MOHOCTH TIIOCTPOCHHSI MAaTEMAaTHYECKUX MOJCNEH pealbHbIX CHTYallMid, HaXOKJICHUS
HAWIYYIIIErO PEHICHUS B TMPHUKIAIHBIX, B TOM YHCIE COIUAIBHO-IKOHOMUYECKHX, 3a/Jadax.
3HaKOMCTBO C OCHOBaMHM MaTeMaTMUY€CKOT0 aHajlh3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(hOpMAaTBEHO-JIOTHYECKOTO M KPEATUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHHI pacro3HaBaTh
MPOSIBIICHUST 3aKOHOB MaTEMaTHKU B HayKe, TEXHUKEe W HCKyccTBe. OOydJarommecs y3HAIOT O
BBIJIAFOIIAXCSI pe3yJibTaTaX, IOJYYCHHBIX B XOJI€ Pa3BUTHS MaTeMaTHUKHA KaKk HayKH, U HX
aBTOPAx.

CopepxaTenbHO-METOAMYECKast TUHUS «MHOXKECTBa ¥ JIOTHKA» B OCHOBHOM TIOCBSIIIICHA
3JIEMEHTaM TEOPUH MHOXKECTB. TeOpeTHKO-MHOKECTBEHHBIC MTPEICTABICHUS ITPOHU3BIBAIOT BECh
KypC IIKOJBHOW MaTeMaTHKH W TpeIUIaraloT Haubosee YHUBEPCATBHBIA SI3bIK, 00hEIUHSIIONTHI
BCE pa3Jeibl MaTEeMAaTHKH W ©€ TPHIOKCHHH, OHM CBS3BIBAIOT pa3HBIC MaTeMaTHYECKUE
JTUCIMIUIMHBL B eIWHOE Iiesioe. [103ToOMy BaXkKHO JaTh BO3MOXKHOCTH INKOJBHHKY MMOHUMATh
TEOPETUKO-MHOXKECTBEHHBIM SI3BIK COBPEMEHHOW MATEMAaTHKHA MW HCIIOJIB30BaTh €ro s
BBIPAKEHUST CBOUX MBICIICH.

B xypce «Anrebpa u Havajma MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTHYEeCKOTO MOJICTUPOBAHUS, KOTOpPhIE MPU3BaHbI CHOPMHUPOBATH HABBIKK TOCTPOCHUS
MOJIENIe peajbHbIX CUTYAIlMi, UCCICIOBAHMS 3TUX MOJIENEH ¢ MMOMOIIBIO ammapara aareopbl 1
MaTeMaTHYEeCKOTO aHajin3a M HMHTEPIpETAllid IOJYyYCHHBIX pe3ynbTaToB. Takue 3amaHus
BIUICTCHBI B KXl M3 Pa3/elioB MPOTPaMMBI, MOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
HCIIOJIB3YETCs ISl PEIICHUs PHUKIAAHBIX 3a1a4. [Ipy peneHnn peaqbHbIX MPAaKTHYECKUX 3a/1a4
yJamuecs  pa3BUBAIOT  HAONIOMATEIBLHOCTh,  YMEHHE  HAaXOAUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AHAJIOTHIO, 0000INaTh W KOHKPETH3WPOBATh IMPOOJIEMY.
JlesiTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHHs MPUKIAJHBIX 3ajJad OpPraHU3yeTcs B
IpolLecce U3y4eHus BCeX TeM Kypca «Anredpa U Havajga MaTeMaTUYeCKOTo aHaIN3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM miiaHe Ha M3ydeHHUE Kypca anreOpbl M Hayaja MaTeMaTHYeCKOro aHajau3a Ha 6a30BOM

ypOBHE OTBOJUTCA 2 yaca B Henenmo B 10 knacce u 3 yaca B Heaento B 11 kiacce, Bcero 3a JBa
roja oOy4yenus — 170 dacos.



COJEP/KAHUE YYEBHOT'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbubie yncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue Ipodu. ApudmMeTrhdeckne Omepalud C  pPANUOHAIBHBIMUA  YHCJIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUH. [Ipumenenue apoOeil W MPOLEHTOB YIS pEIICHUS
MIPUKIIAIHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACICH 3HAHUN U PEAIBHON KU3HH.

JleiicTButenpHble uncia. PanmoHanbHble W HMppalMOHATIbHBIE yucia. ApudmeTudeckue
orepanuu ¢ JeHCTBUTENbHBIMU unciaaMu. [IpubnnxénHple BHIYMCICHUS, NPAaBUiIa OKPYTJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ nensiM mnokazareneM. CranmapTHas ¢opma 3amucu JCUCTBUTEIHHOTO YHKCTIA.
Hcnonb3oBanue mnoaxonsdmie @opmbl 3anmMcd  JEMCTBUTENbHBIX YHCEN JJIs  pelleHus
MPAKTUYECKUX 337a4 U IPECTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHON cTeneHu. [leiicTBus ¢ apudmernyeckuMu
KOpPHSIMH HATYPAJIbHOW CTEIICHHU.

CuHYC, KOCUHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO aApPTyMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpaKEeHHH. OCHOBHBIC TPUTOHOMETPUYECCKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHcTBa. Merton
MHTEPBAJIOB.

Pemenue uenbix v 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppanoHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Penrenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaTeMATHYECKHX 3aJad U 3a7a4d u3
Pa3IMYHBIX 00JaCTel HAYKH U PEaIbHOM JKU3HH.

DyHKUUH U rPauKu

Oynkuus, crnocodsl 3aganus pynkuuu. ['paduk Gyrkinuu. Bzaumuo o6patHbie QyHKIUU.

OO6nacTh omnpeaeneHus] © MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu ¢ynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIuUS ¢ HaTypajdbHBIM M IENbIM NokazareneMm. EE cpoiicTBa u rpaduk.
CBoiicTBa u rpaduk KOpHs N-0ii cTeneHu.

TpuroHomerpuyeckass OKpYXHOCTb, OIpEIEIEHUEe TPUTOHOMETPUUYECKHX (DyHKIMH
YHCIIOBOTO apryMeHTa.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBarenbHOCTH,  CHNOCOOBI  3aJaHMs  IOCHeAoOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBbHOCTH.

Apudpmernueckass M TeoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBArOIIEH reOMETpUYECKON MPOrPEeCcCHH.
dopmyna CI0XHBIX NPOLEHTOB. Vcronb30BaHWe NMPOTPECCUM ISl PELIEHUS PEAbHBIX 3a]ad
MPUKIIAHOTO XapakTepa.

MHokecTBa M JIOTHKA



MHuoxecTBO, onepanuu Haj MHOXecTBamu. [[uarpammbl Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anIapara JJisi ONKCAHHUS PEAbHBIX MPOLIECCOB U SABJICHUW, MPHU
pENICHNH 337249 U3 IPYTUX y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, J0KA3aTEIbCTBO.

11 KJIIACC

Yucia ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Cremnens ¢ pallMOHAIBHBIM MOKa3areneM. CBOWCTBA CTETICHH.

Jlorapudm yucna. JlecaTnyHble 1 HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoOpa3oBanue BbIpakE€HUH, COAEpIKAIINX JIOTAPUPMBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPKALINX CTENEHH C pallMOHAIbHBIM MOKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUM. PellleHMe NpUKIagHBIX 3a/1a4 C HNOMOIIBK) CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

Cucremsbl U COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMATHYECKHX 3aJad U
3a/1a4 U3 pa3InuHbIX 00J1aCTEel HAyKU U PEAIbHOM KU3HH.

DyHKUUM U TPapuKu

Oyuknusa.  [lepuogumveckue  GyHkumu. [IpoMexyTkMm  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMH. HaunOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUN, KX CBOICTBA U IpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI 1715 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Ucnonb3oBanue rpagukoB (QYyHKIUN i1 HCCIAEAOBAHUS TMPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX IPEIMETOB U pealbHON KU3HHU.

Havana maTteMaTH4ecKoro aHajamsa

HenpepriBHbie ¢yHKIME. MeToa HHTEPBAIOB JIJ1sl pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuii u GU3NIECKUI CMBICIT POU3BOIHOM.

[IpousBonHbie 3neMeHTapHBIX GyHKIMA. DOPMYNbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEICHUS M YACTHOTO (DYHKIIMH.

[IpumeHeHre MPOn3BOAHON K UCCIIEA0BAaHUIO (YHKIUNH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro 1 HAUMEHBLIETo 3HaYeHUs! (YHKIUU Ha OTPE3KE.

[IpumeHeHre NPOU3BOMHON A HAXO0XACHHUS HAWIYUIIEr0 pPELIEHUS B IPUKIAJHBIX
3ajauax, JJs OINpeesieHUs] CKOPOCTH Ipoliecca, 3alaHHOTro (opMyIoil uitu rpadukom.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMeTpuyeckuii M (U3MUECKUil CMbICI. BbluncieHue HHTerpajia 1o
¢dopmyne Herotona—Jleli6Huna.



INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOrO mpenmera «MaremaTuka» NOJDKHO OOecreyrBaTh JOCTHKEHHE Ha
YPOBHE CpeaHero ooOmero o0pa3oBaHMsA CIEAYIOIMIMX JIMYHOCTHBIX, METANpEeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yAbTATHI OCBOCHUS IMPOrpaMMbl Y4eOHOTO mpeaMera «MaremaTukay
XapaKTepU3yIOTCSL:

I'paxraHCKO€ BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKU OOydaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOIO OOIIECTBA, MPEACTAaBICHUEM O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, Npolenyp TIpakKIaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHl M TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYECHUEM.

[TaTpuoTnueckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOAILIEMY pPOCCUHCKOW MaTeMaTHKH, II€HHOCTHbIM OTHOIIEHHMEM K JOCTHXKEHUSIM
POCCHMCKMX MaT€MaTUKOB M POCCHUHUCKOM MaTEMaTHYE€CKOW IIKOJbI, K MCIOJb30BAHUIO ITHUX
TOCTH)KEHUH B IPYrUX HayKaX, TEXHOJIOTHX, chepax SIKOHOMUKH.

JIyXOBHO-HPABCTBECHHOTO BOCIIUTAHUS:

OCO3HAaHMEM [TYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapojaa; c(hopMHPOBaHHOCTBIO
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NMOBEACHHUS, CBA3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUM HAyKH U JESATEIBHOCTBIO YY4EHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOCHHUE
yCTOMUMBOTO OyAyIIEro.

DcTeTH4ecKoe BOCIIUTAHNUE:

JCTETHUYECKUM  OTHOIIEHWEM K  MHUDPY, BKIKOYas 3CTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUuH, pacCyXJICHHH; BOCHPUUMYMBOCTBIO K
MaTEeMaTUYECKUM acClleKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAaHUS B HHTEpecax
3I0pOBOr0 U Oe30macHoro obpasa *H3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3JI0POBBIO
(3m0poBo€ mHTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN M OTIbIXA, peryisipHas (uzndeckas
aKTHUBHOCTh); (PU3NYECKOTO COBEPLICHCTBOBAHUS, MPHU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM
JESITEILHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HaHUEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K Pa3IUYHBIM
cdepam npoecCHOHATBHON JIEATEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKON M e€ MpHUIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBII BbIOOp Oyaymiel npodeccuu U peann30BbIBaTh COOCTBEHHbIE
KU3HEHHbIC IIJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHHIO U
caM000pa30BaHUIO0 Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTUIO B
pELIEHNH NIPAKTUYECKUX 3a/1a4 MaTEMAaTUUECKOI HAIIpaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE!



C(OPMHUPOBAHHOCTBIO HKOJOTHYECKOW KYJIbTYPHI, NMOHMMAaHHEM BIMSHUS COIHMAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOW M COLMAIBHOW CpEAbl, OCO3HAaHUEM
r00abHOTO  XapakTepa  OSKOJIOTMYECKMX NpoOiieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU Ui pelieHHs 3a/1a4 B OOJIACTH OKpYXArolled Cpeibl, TUIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKN UX BO3MOKHBIX IIOCIIEICTBUAN JUIsl OKPYKAIOIIEH CPEJIbI.

[HenHOCTH Hay4YHOIO MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW M OOLIECTBEHHOW MPAKTUKHU, MOHUMAaHHEM MaTeMaTHYeCKON HAayKH Kak c(epsl
YEJIOBEYECKOMN NEATEIbHOCTH, ITANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LUBWIN3ALUY;
OBJIQJICHUEM $S3BIKOM MATEMAaTHMKM M MAaTEMaTHYECKOM KYJIbTYpOH KaK CpPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH INPOCKTHYHO W HCCIEIOBATEIBCKYIO JEATEIbHOCTH
VHJMBHUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHBIE pe3yIbTaThl OCBOCHHUS MTPOrpaMMBbl YI€OHOTO TIpeaMeTa «MareMaTHkay
XapaKTepU3YIOTCS  OBJAJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCATbHOIMU — PecYIsmUEHbIMU
oeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmsus, obecneuusarom Gopmuposanue 6a306blx
KOZHUMUBHBIX NPOYECco8 00yHarwmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYICAIOWe20 MUpd,
npUMeHeHUe 102ULeCKUX, UCCAe008AMeNbCKUX ONepayul, yMeHull pabomams ¢ uHgopmayuet).

bazoBrle mornueckue neCTBUA:

® BBIIBIATH M XapaKTEPH30BATh CYIIECTBCHHbBIC MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXAYy HMOHATUAMH; (OPMYIHUPOBATH OINPEICIICHUS MOHSITHH;
yCTaHaBIIMBaTh CYIIECTBEHHBIN MPU3HAK KiacCH(UKAIMU, OCHOBAHHUS TSl 0000IIeHUS
Y CpaBHEHWUsI, KpUTEPUU TIPOBOMMOTO aHAJIH3a,

® BOCIpPUHHMATh, (POPMYJIHPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;

® BBISABJIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHs B (hakTax,
JIAHHBIX, HAONIOJCHUAX M YTBEPXKJACHUSX; MNpe/yiaratb KPUTCPUHM JUISL BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUNH;

e JeNaTh BBIBOJBI C KMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKITIOYCHUH, YMO3aKIIFOUCHUN TI0 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSITENILHO J0Ka3aTeNbCTBA MaTeMaTHUECKUX YTBEPKACHUH (TIpsiMbIe
U OT TPOTHBHOTO), BBICTpaWBaTh AapryMEHTAIMIO, MPUBOJUTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

e BBIOMpaTh CHocoO pemieHus y4deOHOW 3alayu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BeIOUpaTh Hanboee MOIXOASIIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJIEIEHHBIX
KPUTEPHEB).

bazoBbie uccnenoBarensckue AeCTBUS:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKHM  HMHCTPYMEHT  IIO3HAHUS;
(hopMynHupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHUE, MPOOIEeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATh THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;



® T[POBOJUTH CAMOCTOSTENBHO CIUIAHWPOBAHHBIA JKCIIEPUMEHT, HCCIEIOBAaHHE I10
YCTAQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBICHHS, IMpolecca,
BBISIBJICHUIO 3aBUCHMOCTEN MEXKIYy 00bEKTaMH, SBJICHUSIMHU, IIPOLIECCAMU;

® CcaMOCTOATETbHO (HOpPMyTUpOBaTh OOOOIICHHMS W BBIBOJABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAOIIOJCHUS, UCCIEAOBAaHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHMIA;

® TIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, & TAKIKE BBIIBUTATH MPEIIIOIOKEHUS
0 €ro Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmarueii:

® BBIABIATH JCPUIMTH WH(OPMAIINH, JAHHBIX, HEOOXOUMBIX JUIsl OTBETa HA BOIIPOC U
IUTSL pEIICHUS 3a/1a9H;

e BBIOMpaTh WHPOPMAIMIO W3 HWCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEeMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO PA3IMYHBIX BHIOB U (Hopm
MIPEICTaBIICHHS,

® CTPYKTYpUpOBaTh WH(POPMALMIO, TPEACTABIATH €€ B pa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH TpadudecKi;

® OIICHMBaTh HAJAEKHOCTh HHPOPMAIMK IO CaMOCTOSTEIBHO C(HOPMYTUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHBLE Oelicmeus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBHBIX HABLIKOB 00YUAOUUXCAL.

Ob6uenue:

® BOCIPUHUMATH U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBHSIMH U IIEJIIMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y peIIeHUs 3aa4i, KOMMEHTHPOBATh
MOJIy4YEHHBIH pe3yabTarT;

e B X0Je OOCYXICHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYX JaeMOU TeMbI, IPOOJIEMBI,
pelaeMoi  3ajaud, BbBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TIIOUCK PEeIIeHUs;
COMOCTAaBJIATh CBOU CYXKICHHS C CYXKJAEGHUSMU JPYTMX YYaCTHMKOB JMAjora,
oOHapyXHBaTh pa3InyMe U CXOJCTBO MO3UIINIA; B KOPPEKTHOU PopMme popMynupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

® MPEACTaBIATH PE3YyIbTAThl PEUICHUS 3aJaud, SKCIIEPUMEHTa, UCCIEIOBAHUS, TPOCKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad MpPE3eHTAlUU U
0COOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBO:

® T[OHUMaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHAMBUAYATbHON pabOTHI
MpH pelieHud Yy4eOHBIX 3aqad; MPUHUMATh I1€1b COBMECTHOW JESTeNhbHOCTH,
IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM paboThl, pacmpenensTb BHUABI PadoT,
JOTOBApUBaThCA, OOCYXKIaTh MpOLIeCC W pe3ynbTaT padoThl; 00001IaTh MHEHUs
HECKOJIbKUX JIIOZCH;

® y4acTBOBATh B TPYMIOBBIX (hopmax paboThl (00CykAeHUsI, 0OMEH MHEHUMN, «MO3TOBBIC
IITYPMB» U WHBIC); BBIMOTHATH CBOIO YacTh pabOTHl W KOOPAWHUPOBATH CBOU
JEUCTBUS C IPYTHMMH YWICHAMH KOMaH/bl; OIICHUBATh KAYECTBO CBOETO BKJIaAa B 00N
MPOIYKT MO KPUTEPHUSAM, CHOPMYITHUPOBAHHBIM YUACTHUKAMHU B3aHMOICHCTBUSL.

3) Vuusepcanvhvie pecynamuensvie oeticmaus, obecneuugarom Gopmuposanue CmobiCilo6bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.



Camoopranu3zanus:

COCTAaBJIATH IUIAH, AJTOPUTM pEIICHUs 3aJaud, BBHIOMpATh CIIOCOO pEUIeHHs C y4ETOM
HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHAaHTHI PELICHUH C Y4ETOM HOBOM MH(pOpMAIINK.

CaMOKOHTpOJIb:

e BJAJETh HABBIKAMHM II03HABATENBHOW pe(IeKCHH Kak OCO3HAaHHs COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, HX pe3yJbTaTOB; BIJAJETh clloco0aMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTara peHIeHHs MaTeMaTH4ecKO
3a/1a4y;

® [peABHAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPH PELICHUM 3ajaud, BHOCUTDH
KOPPEKTHUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JTAHHBIX, HalIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYJIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ylbTaTa ILEeJIW U YCIOBUAM, OOBSCHATH NIPUYUHBI
JOCTHKEHHUS] WJIM HEIOCTIKEHUS pe3ylIbTaTOB MAEATEIbHOCTH, HAaXOIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «AnrebOpa W Hadajga MaTEeMaTHUYECKOTO aHajdu3a» Ha ypOBHE
cpemHero oomero oopa3oBaHus JODKHO 00ECIEUNBATh JOCTIKEHHE CIEIYIONINX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh MOHATUSIMH: PAMOHATIBLHOE M JCHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAS H
JeCATUYHAS APOOb, MPOIIECHTHI.

BreimonHsaTe  apudMeTHueckne oOmnepanudd ¢ PalMOHAIBHBIMH W JCHCTBUTEIHLHBIMHU
YHCIIAMHU.

BoimonuaTe npuOMMkEHHBIE BBIYUCICHUS, HUCIOJB3yd IpaBuia OKPYIJICHUS, [eNaTh
MPUKUAKY U OIICHKY Pe3ybTaTa BHIYHCICHUH.

OnepupoBaTh MOHATHUSAMH: CTEIICHb C IIEJIBIM IMOKa3aTelieM; CTaHaapTHas (Gopma 3amucu
JNEHCTBUTENHHOTO 4YMCIIa, KOPEHb HATYPaJbHOM CTENEHU; HUCIOJb30BaTh MOIXOASIIYI0 (opMy
3aIUCH ACHUCTBUTEIBHBIX YHCEII JUISl PeIICHUS MPAKTUYECKHUX 33J]1a4 U TIPEICTABIICHUSI TaHHBIX.

OnepupoBaTh MOHATUAMH: CHUHYC, KOCHMHYC M TaHI€HC [POU3BOJBHOTO YIJIa;
MCII0JIb30BATh 3aMKCh TPOU3BOJIBHOTO yIiia Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE (PYHKIIUU.

YpaBHeHHUS U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMM: TOXIECTBO, YPABHEHUE, HEPABEHCTBO; 1€JI0€, PALIMOHAIBHOE,
HppallMOHAIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHE;

BeimonHATe  mpeoOpazoBaHWs — TPUTOHOMETPUYECKUX  BBIPQKEHHW W peliarh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BrimonHATe peoOpa3oBaHus LENbIX, PAllMOHAIBHBIX U UPPAIMOHATBHBIX BBIPAKEHUN U
peniaTh OCHOBHBIE THUIIBI 1IEJIBIX, PAIIMOHAIBHBIX U UPPAIMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA JJIsl PEIICHUs MaTeMAaTUYECKHUX 3a/1a4y U 3a]1a4 U3
Pa3IUYHBIX 00JIACTe HAYKH M peabHOU KU3HU.
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MogenupoBaTh peanbHbIE CHUTYallMM Ha SI3bIKE anreOpbl, COCTABISATH BBIPAXKCHUS,
YPaBHEHUS, HEPAaBEHCTBA 110 YCIOBHUIO 3aJayd, HCCIENOBATh IIOCTPOEHHBIE MOJEINU C
WCTIOJIb30BAHMEM allllapaTa ajareOphl.

DYyHKUUH U TPaPUKU

OnepupoBarh MOHATUSAMU: (QYHKIHSI, CITOCOOBI 3aaHust (PyHKIMU, 007IaCTh ONPEIeIICHUS
¥ MHOXKECTBO 3HaYCHUU PYHKIUH, TpaduK GyHKINH, B3AUMHO OOpaTHbIE (DyHKIIHMH.

OnepupoBaTh MOHATUSMHU: UYETHOCTh W HEYETHOCTh (YHKUWH, HYIH (QYHKIUH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduki GyHKIMIA U1 PELICHNS yPaBHEHUH.

Crpouth ¥ yMTaTh rpauku JUHEHHOW (QYHKUMHU, KBaJIpaTUYHOW (PYHKIUHU, CTETIEHHON
(YHKIMH C LETbIM OKa3aTEeJIEM.

Hcnonw3oBatrh rpaduku QyHKIHMN U1 UCCIEIOBAHMS MPOILIECCOB M 3aBUCHUMOCTEH TpHU
pElIeHNH 3a/a4 U3 JAPYruxX y4eOHBIX MPEeIMETOB U pealbHOM KU3HU; BBIpaXKaTh (opMyiaaMH
3aBHUCHUMOCTH MEX]ly BETUYUHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OnepupoBaTh MOHATHSAMH: IOCIIEIOBATEIILHOCTh, apudmMeTnyeckass U TreoMeTpUuecKast
MIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIolIasi reOMeTpruecKas Mporpeccusi, cymma
0eCKOHEYHO yObIBaIOIIEeH reOMEeTPUYECKOM MTPOrPECCHH.

3a7aBaTh MOCIEI0BATEIBHOCTH PA3JINYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHM ISl PELICHUS] PeaTbHbIX
3aJ1a4 NMPUKJIAJHOTO XapaKTepa.

MHo:xecTBa M J10THKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONI€PALIMK HaJ MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar Uil ONUCaHUs PEAJIbHBIX IIPOLIECCOB
U SIBJICHUH, IPU PELICHUH 33134 U3 JPYTruX y4eOHbIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIEACTBUE, T0OKA3ATEIbCTBO.

11 KVIIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LIEJIOE€ YHUCIO; UCIOJb30BaTh IPU3HAKU
JIETUMOCTH LEJIBIX YUCEN, PA3JI0KEHUE YUCIIa Ha TPOCTHIE MHOKUTENH ISl pelICHUs 3a1a4.

OnepupoBaTh NOHATHEM: CTETIEHB C PAllMOHAIBLHBIM IMOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIOTapU(M YKCIa, JECITUUHBIE U HATYpaJbHbIE JTOTapU(MBI.

YpaBHeHHUS U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTEMEHU s MpeoOpa3oBaHUsS BBIPAKEHUH; OMEPUPOBATH
MOHATUSAMM: TIOKA3aTEeJIbHOE YPAaBHEHUME U  HEPABEHCTBO; pellaTh OCHOBHBIE  THIIbI
MOKAa3aTeNbHBIX YPABHEHUN U HEPABEHCTB.

BrimonHaTe mpeoOpa3oBaHMsA BBIPRKEHUH, COJEpXKAIIMX JOTApU(PMBI; ONEPUPOBATH
MOHATHAMH: JIOTapuU(PMHUYECKOE YpaBHEHHE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
norapu(MUYECKUX YpaBHEHHU U HEPABEHCTB.

Haxomute pemenus npocTenmx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMHU: CUCTEMA JIMHEWHBIX YPaBHEHUU M €€ pelIeHue; UCIOJIb30BaTh
CUCTEMY JIMHEMHBIX YPAaBHEHUN JUISl PELICHUS IIPAKTUYECKUX 3a1a4.
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Haxonuth pemenus NpocTenmmx CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MoenupoBaTh peaibHbIE CHUTYallMM Ha SI3bIKE anreOpbl, COCTABISATH BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEI0BATh TOCTPOCHHbBIE MOJIENH C
HCII0JIb30BAHMEM almapara ajreopsl.

DyHKIUHN U rpaGUKU

OnepupoBaTh MOHATHUSAMH: TEpUOIMYECKas (QYHKIUSA, MTPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHMH, HAHOOJbIIee W HAaUMEHbIIee 3HaYeHHs (YHKIUHU Ha
MIPOMEKYTKE; UCTIOIB30BATh UX /ISl HCCIE0BAHUS (QYHKIUH, 3aJaHHOH rpaduKkoMm.

OnepupoBaTb  MOHATUSIMHM:  TpadUKU  TOKa3aTeNbHOH,  Jjorapudmuyeckom  u
TPUTOHOMETPUUECKUX (PYHKUMI; N300pakaTh X HA KOOPJAMHATHON TUIOCKOCTU U HCIIOJIb30BATh
JUIS pellieHUs] ypaBHEHUI 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JUHEHHBIX YpaBHEHHH H
HCIO0JIb30BATh UX VI PEIICHUS CUCTEMBI JIMHEHHBIX YPABHEHUH.

Hcnonb3oBath rpaguku (yHKIUE A8 UCCIIEIOBaHHUS MPOIECCOB U 3aBUCHUMOCTEH U3
JPYTrUX y4eOHbIX AUCLUILINH.

Havana MmaTeMaTH4eCKOro aHaIn3a

OnepupoBaTh  MOHATHSMH:  HENpepbiBHAsS  (QYHKUMS; TNPOU3BOAHAs  (DYHKIUU;
UCI0JIb30BATh T€OMETPUYECKUIN U PU3NYECKHI CMBICI TPOU3BOIHOM JUIsl pellIeHUs 3aau.

HaxonuTe npou3BOAHBIE 3JI€MEHTapHBIX (YHKLIMH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
IIPOU3BEJICHNUS, YACTHOTO (DYHKIIMH.

Hcnonps3oBaTe MNPOM3BOJAHYIO JJIsi  MCCIEIOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
SKCTPEMYMBI, IPUMEHATh PE3YNIbTAThl UCCIEI0BAHUS K TIOCTPOEHUIO IPa(hUKOB.

Hcnonp30BaTh MPOU3BOAHYIO U HAXOKIEHUS HAWIYYIIEro PEUICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-?KOHOMUYECKHX, 3a7a4ax.

OmnepupoBaTh NMOHATUAMH: ME€pPBOOOpa3Has U MHTErpaj; MOHUMAThb IF€OMETPUYECKUH U
¢bu3nyecknii CMbICI UHTErpaa.

Haxonuthk nepBooOpa3Hble 3JeMEHTApHbIX (DYHKIMI; BBIYUCIATH UHTErpal no Qopmyie
Herorona—JleitOauna.

Pemare nmpuxiiafgHbele 3aa4M, B TOM YUCIIE COLMAIBHO-3KOHOMHUYECKOIO U (hPU3HYECKOTO
XapakrTepa, CpeICTBaMH MaTEMaTHYECKOT0 aHaJIn3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U poBbIE)
n/n NporpaMmal KoanyecTtBO Konrposmie o0pa3oBaTe/ibHbIE PecypcChl
YACOB padoThbI
MHOKeCTBa PAllMOHABHBIX U http://os_.fipi.ru/tasks:/22/a . .
. https:/fipi.ru/metodicheskaya-kopilka/univers-
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1 kodifikatory-oko#1/tab/241959901-2
YPABHEHIA  HepapeHcTsa https://resh.edu.ru https://statgrad.org
https:/fipi.ru/metodicheskaya-kopilka/univers-
) ®Oyuknuu u rpadguku. CTENeHb C HEebIM 6 0 kodifikatory-oko#!/tab/241959901-2
oKa3aTeieM http://os.fipi.ru/tasks/22/a https://resh.edu.ru
https://statgrad.org
https://fipi.ru/metodicheskaya-kopilka/univers-
3 ApudMeTHIECKUIT KOPEHb N—0i CTEMEHN. 18 1 kodifikatory-oko#!/tab/241959901-2
HppanuoHaisHbie ypaBHEHUS ¥ HEPaBEHCTBA http://os.fipi.ru/tasks/22/a https://resh.edu.ru
https://statgrad.org
Dopayer http.s:.//fipi.ru/metodicheskava-kopiIka/univers-
4 TpUroHoMeTpuu. T pUroHoMeTpudIecKre 22 1 kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
YpasHeHt https://statgrad.org
https://fipi.ru/metodicheskaya-kopilka/univers-
5 IocHe0BaTE b HOCTH  HporpeccH 5 0 kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a https://resh.edu.ru
https://statgrad.org
ToBTopene, oGoGieHIe, CHCTEMATH3ALI https.//fipi.ru/metodicheskaya-kopilka/univers-
6 ’ ’ 3 1 kodifikatory-oko#!/tab/241959901-2

3HAHUHI

http://os.fipi.ru/tasks/22/a https://resh.edu.ru
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https://statgrad.org

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

Ne i/ HanmeHoBaHMe pa3je/ioB U TeM KoTpoIbHbIe DJIeKTpOHHbIe (L (POBbBIE)
nporpamMmbl KoiunyecTBo o0pa3oBaTe/ibHbIE peCypChl
4ACOB padoThI
https:/fipi.ru/metodicheskaya-
CrerneHsb ¢ pallMOHATIBLHBIM TIOKa3aTeJIeM. koplIt<a/un|vers-kod|f|katorv-
1 [TokazarensHas pyakuus. [lokazarenbHbie 12 1 Etkt?j//(:zt;/llz)?:r[l?/?:ffs :;; /a
YPABHEI i Hepapeiiosa http;c,://re.zsh.e;du.ru
https://statgrad.org
https://fipi.ru/metodicheskaya-
Jorapumirieckas hyHKI. kopilka/univers-kodifikatory-
oko#!/tab/241959901-2
2 Jlorapudmuueckre ypaBHEHUS U 12 0 htto://os. fipi.ru/tasks/22/a
HepapercTra https://resh.edu.ru
https://statgrad.org
https://fipi.ru/metodicheskaya-
TpHroHOMETpHHeCKe (yHKIH 1 HX kopilka/univers-kodifikatory-
oko#!/tab/241959901-2
3 rpaduku. TpuroHoMeTpuiIecKue 9 1 htto://os.fipi.ru/tasks/22/a
Hepapereta https://resh.edu.ru
https://statgrad.org
https://fipi.ru/metodicheskaya-
kopilka/univers-kodifikatory-
4 [IpousBoanas. [Ipumenenne mpou3BOAHOM 24 1 oko#t/1h/241353901-2

http://os.fipi.ru/tasks/22/a
https://resh.edu.ru
https://statgrad.org
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5) WHTerpan u ero npuMeHeHus

https://fipi.ru/metodicheskaya-

kopilka/univers-kodifikatory-

oko#!/tab/241959901-2

http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

https://statgrad.org

6 CucreMbl ypaBHEHHI

12

https://fipi.ru/metodicheskaya-

kopilka/univers-kodifikatory-

oko#!/tab/241959901-2

http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

https://statgrad.org

7 HatypanbHble u nenbie yncna

https://fipi.ru/metodicheskaya-

kopilka/univers-kodifikatory-

oko#!/tab/241959901-2

http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

https://statgrad.org

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT
3HAHUN

18

https://fipi.ru/metodicheskaya-

kopilka/univers-kodifikatory-

oko#!/tab/241959901-2

http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

https://statgrad.org

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOAMYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGEHBIE MATEPHAJIBI IS YUEHUKA

noco6ue : Hukonwsckuii C. M., [ToranoB M. K., PemernukoB H. H. «Anrebpa u Hayana
MareMmarrdeckoro aHaimza. 10 kimacey,«Anredpa v Hadajga MaTeMaTHYeCKOro aHaimmza. 11
kiace». — M.: IIpocsenienue

Anrebpa u Havana
(6a30BbIit 1 yrayoneHHbii ypoBenb)10-11k1. Anumos 111, A.,
Kossarun FO.M., Tkauésa M.B. u np. [Ipocsemienune 2020

METOANYECKHNE MATEPUAJIbI JI YUUTEJIA
https://uchitel.club/fpu858/matematika
https://cloud.mail.ru/public/ct1n/b9ih1Dqtx

N D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETU MIHTEPHET
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko#!/tab/241959901-2
http://os.fipi.ru/tasks/22/a

https://resh.edu.ru

https://statgrad.org

17



18



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 176382614773150070335747769939328150673109022059
Bnageney JoHuosa Onkra AnekcadapoBHa
OeicTevTened C13.04.2023 no 12.04.2024



http://www.tcpdf.org

		2023-09-21T16:17:56+0500




