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MHOSACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «Anredpa W Haudajga MaTeMAaTHYECKOTO aHajan3a» 0a30BOTO YPOBHS IS
obOyuaromuxca 10 —11 kimaccoB pazpaborana Ha ocHoBe dDenepanibHOrO TrOCYIapCTBEHHOTO 00pa30BATENBLHOTO CTaHIapTa
cpelHero oOmero o0pa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHUM, MPEIBSABISEMBIX K MaTEMaTHYECKOMY
o0pa30oBaHUI0, U TPaguLUi poccUicKOro oOpa3zoBaHus. Peanmuzanms mporpammbl 00€CIEUMBAET OBIAJCHHE KIIFOUEBBIMU
KOMIIETEHIIUSIMHU, COCTABJISIOIIMMU OCHOBY [IJIi CaMOPa3BUTUS U  HEOPEPHIBHOTO 0O0Opa3oBaHUs, LEIOCTHOCTh
OOIIEKYIBTYPHOTO, JINYHOCTHOTO U MTO3HABATEIILHOTO PA3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Aunrebpa u Hauanga MaTeMaTUYECKOTO aHAJIU3a» SBIIAETCS OJHUM U3 HauOoJiee 3HAUMMbIX B IIPOrpaMMe CTaplien
IIKOJIBI, TTOCKOJIBKY, C OJIHOM CTOPOHBI, OH 00ECNeYMBAeT WHCTPYMEHTAJIbHYIO 0a3y JUis W3Y4YeHHs] BCEX E€CTECTBEHHO-
HAY4YHBIX KypCOB, a C JIpyrol CTOpPOHBI, (POPMHpPYET JIOTHYEeCKOe M aOCTPaKTHOE MBILIUICHUWE YYalllUXCsi Ha YpPOBHE,
HEOOXOIMMOM JJI1 OCBOCHMSI KypCOB MH(POpPMATHKH, OOLIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B pamkax naHHOro kypca
yyaluMecs OBJAJIEBAIOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpPMYJIUPYET CBOM JOCTHXKEHHS B
MaTeMaTH4IeCKou Gopme.

Kypc anredpbl 1 Hayasl MaTeMaTHYECKOI0 aHAJIM3a 3aKiIa/lbIBAET OCHOBY JJIsl YCIIEIIHOTO OBJIa/ICHUs 3aKOHaMU (DPU3HKH,
XUMUH, OUOJIOTUH, IOHUMAHUS OCHOBHBIX TEHJCHIIMI SKOHOMUKH U OOILECTBEHHOM KU3HU, TTO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HMCIOJb30BaTh MX B MOBCEIHEBHOHN >XH3HU. B TOXE
BpEMs OBJIAJICHUE A0CTPAKTHBIMH U JIOTMYECKH CTPOTMMM MAaTEMATHYECKMMHU KOHCTPYKLMSIMHU Pa3BUBAET YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH ~ HMCTUHHOCTb  YTBEP)KICHHUS, MCIOIb30BaTh OOOOLIEHHME M  KOHKPETHU3ALHIO,
abcTparupoBaHue W aHAJIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTUYECKOE MbIlUIeHUE. B xone m3ydeHus: ajreOpbl U Hayal
MaTE€MaTUYeCKOro aHalau3a B CTaplield IIKOJIE Yy4alluecs IMOJIy4arOT HOBBIA ONBIT pEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO MTOCTPOEHUSI MAaTEMATHYECKUX MOJEJIEH peajbHbIX CUTyallMil U MHTEPHPETALNU MOTYYEHHBIX PELICHU,
3HAKOMATCS C NpUMEpaMM MAaTeMaTH4YEeCKHMX 3aKOHOMEPHOCTEM B MNpUpPOAE, HAyKe M B MCKYCCTBE, C BBIJAIOLIMMUCS
MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.



Kypc obnanaer 3HaunuTENbHBIM BOCIIUTATEIIBHBIM MMOTEHIIMAIOM, KOTOPBIA peain3yeTcsl KaK uyepe3 yuyeOHbI MaTepuall,
CIIOCOOCTBYIOITUH (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 crenupuKy yaeOHOH AesSTeIbHOCTH, TpeOyromen
CaMOCTOSITEJIbHOCTH, AKKYPAaTHOCTH, MPOJOJKUTEIBHON KOHIICHTPAIMM BHUMAHUS U OTBETCTBEHHOCTH 3a IOJYyYECHHBIM
pe3yJIbTar.

B ocHoBe MeTonuku 0OyueHuUsl aireOpe M HadajllaM MaTeMaTUYeCKOro aHajdu3a JICKUT JCATEIbHOCTHBIA MPUHIIUI
oOy4eHusl.

CrpykTypa Kypca «Anrebpa W Havajla MaTeMaTHYECKOrOo aHalli3a» BKIIOYAET CIEAYIONIUE COAepKATEIHHO-
MeToauuYeckue JuHuM: «Yucna u BbluMcieHus», «DOyHkuuu u rpapuku», «YpaBHEHHs M HepaBeHCTBay, «Hawana
MaTEeMaTUYECKOTo aHanu3ay, «MHOKecTBa U JIOTHKay. Bce OCHOBHBIE coziepKaTelIbHO-METOIUYECKHE JTMHUU U3y4atoTCsl Ha
MPOTSHKEHUU JIBYX JIET OOYYEHHS B CTApIIEH MITKOJIE, €CTECTBEHHO JOMOJHSS APYT APyra U MOCTETICHHO HACHIIASCh HOBBIMU
TeMaMH U pasfienamu. JlaHHBI Kypc SBISE€TCS WHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSIET B ceOe coaepkKaHUE HECKOJIbKUX
MaTEeMaTUYECKUX TUCHUIUIMH: anredpa, TPUTOHOMETPHsl, MaTEMaTUYECKU aHalIu3, Teopusi MHOXeCTB U Jip. [lo mepe Toro
KaK ydalluecs OBJIaJCeBalOT BCE 0oJiee MIMPOKUM MaTEeMaTUYECKUM alllapaTroM, y HUX MOCIeAoBaTeIbHO (GOpMUPYETCS U
COBEPIICHCTBYETCS YMEHHUE CTPOUTh MATEMAaTHYECKYIO MOJENb PEalbHON CHUTyallMd, TPUMEHSTh 3HAHUS, MOJYYCHHBIE B
Kypce «Anrebpa W Hauyaja MaTEMAaTHUYECKOrO aHalIW3a», JUIS PEIICHUS CaMOCTOATENbHO C(OpMYyIUPOBAHHOM
MaTeMaTU4YECKOM 3a1a4t, a 3aTEM UHTEPIIPETUPOBATH MOJYYEHHBIN pe3yJIbTarT.

ConepxaTelbHO-METOANYECKass JTUHUS «Yucla U BBIYUCICHUS) 3aBepiiaeT (OPMUPOBAHHUE HABBIKOB HCIOJIb30BAaHMS
JNEUCTBUTEIBHBIX YHCEIN, KOTOpOEe ObLI0O HAayaTO B OCHOBHOM IKoje. B crapiuell mikojie 0co00€ BHUMAHHUE YAENSIETCS
(GOpMHUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CEOsl MCIOJIB30BaHUE PA3IUYHBIX (POpM 3amucu
JEUCTBUTEIBHOTO YHUCJIA, YMEHUE PAlMOHAIBHO BBINNOJHATH JICUCTBUSA C HUMU, AElaTh MPUKHUAKY, OLICHUBATH PE3yJbTaT.
OOyuaronuecs TOJY4YalOT HABBIKM MPUOTUKEHHBIX BBIYUCICHUN, BBITIOJHEHUS JEUCTBUU C YUCIaMU, 3allUCAHHBIMHU B
CTaHJapTHOU (opMe, UCTIOIH30BAHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUU.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO OOYYEHHs B CTApIICH IIKOJIE, MOCKOJIbKY B
Ka)KJIOM pazzelie MporpaMMbl IPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOMIMX 3a1a4. OOyyaronmecs: OBIaJAeBaloT pa3InyHbIMU
METOJIaMU PEIICHHS LEIbIX, PAlIMOHAIIBHBIX, HPPAITMOHATBHBIX, TOKA3AaTENIbHBIX, TOTApU(PMUUECKIX U TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPABEHCTB W WX CUCTeM. [lomydeHHbIE YMEHHUS HWCIOJB3YIOTCS TPHU UCCICAOBAaHUHM (DYHKIMA C TIOMOIIBIO



MPOU3BOJIHOM, PEIICHUU MPUKIAJHBIX 3a/ad U 3a7a4 Ha HAXOXKJICHHE HAaWOOJBIIMX U HAUMEHBIIUX 3HAYCHUN (PYHKIIUU.
JlanHasi comepkaTtelbHass JUHUS BKIIOYaeT B ceOs Takke (opMUpOBaHME YMEHUU BBITIOJHATH Pacd€Thl Mo (opmysiam,
npeo0pa3oBaHus LETbIX, PAIMOHAIBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKCHUH,
COJlep)KalllUX CTerneHu W Jiorapudmbel. brarogaps wu3yudeHuio aiareOpanyeckoro Marepuana MPOUCXOAUT JanbHeilee
Pa3BUTHE AITOPUTMUYECKOTO0 U a0CTPAKTHOTO MBIIUICHUS ydaluxcs, GOPMUPYIOTCS HaBBIKM JACTYKTUBHBIX PacCyKICHUMH,
paboOThl C CHMBOJIBHBIMU (hOpMaMU, TPECTABICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE PAaBCHCTB M HEPABEHCTB.
Anrebpa npemnaraeT 3¢GEeKTUBHbIE WHCTPYMEHTHI IS PEUICHUsI MPAKTUUECKUX U €CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJISTHO
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKHU.

ConepxatenbHo-MeToANYECKas JUHUS «DyHKIMKU U Tpaduku» TECHO MepervieTaeTcs ¢ JIPYTMMH JIMHUSIMU Kypca,
MOCKOJIbKY B KaKOM-TO CMBICTIE 3aa€T MOCJEA0BAaTEIbHOCTh U3yUYEeHUSI MaTepualia. V3ydeHue cTeneHHo#, moKa3aTeabHOMH,
jgorapuMUYECKON U TPUTOHOMETPUUECKUX (YHKIIMNA, UX CBOUCTB U rpadMKOB, MCMIOIb30BaHUE (YHKIIUN IS PEIICHUS
3ajlad U3 JIPYTuX Yy4eOHBIX MPEJAMETOB M PEajbHOM >KM3HM TECHO CBSI3aHO KaK C MaTeMaTHYEeCKUM aHaJIU30M, TaKk U C
pelieHreM ypaBHEHMN W HepaBeHCTB. [Ipu 3ToM Oosibllioe BHUMaHUE YyAenseTcs (POPMUPOBAHUIO YMEHHUS BBIPAXKAThH
dbopMmyrIamMu 3aBHCHMOCTA MEXIY Pa3IUYHBIMUA BETUYMHAMU, WCCICIOBATh MOJyYCHHbIE (YHKIUU, CTPOUTh UX TPAPUKH.
Marepuan 31Ol conepKaTebHOM JIMHUY HALICJICH HA PAa3BUTHE YMEHUW U HABBIKOB, ITO3BOJISIOIINX BBIPAXKATH 3aBUCUMOCTHU
MEXIYy BEIMYMHAMHM B DPA3IMYHON (opMe: aHAIMTHUUECKOW, rpaduyeckod M cioBecHOW. Ero wusyueHue crnocoOCTBYeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIICHUS, CHOCOOHOCTU K 000OIICHUIO M KOHKPETU3ALUH, UCTIOJIb30BAHUIO aHATIOTHUM.

ConepxkarenbHass JuHus «Hayana maTeMaTHUecKOro aHallu3a» IO3BOJIAET CYIIECTBEHHO PAaCHIMPUTh KPyr Kak
MaTEeMaTUYECKUX, TaK ¥ MPUKIAJHBIX 337a4, JOCTYMHBIX 00Y4YaIOMUMCS, Y KOTOPBIX MOSIBIISETCS BO3MOKHOCTh UCCIIEA0BATh
U CTpouTh Tpaduku (PYHKIUH, ONPEAENATh UX HAUOONbIIME W HAUMEHBbIIWE 3HAYEHUS, BBIUMCIATH IUlOaau (Guryp u
00BEMBI TEJI, HAXOIUTh CKOPOCTH M YCKOPEHUS MpoIieccoB. JlanHas cojiepkaTeabHas JIUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIENICH peajbHbIX CUTYyallud, HAaXOXKJICHUS HAWIYYIIero PEIICHUs B MPUKJIATHBIX, B TOM
YHCJIe COIMATbHO-9KOHOMUYECKUX, 3aJja4ax. 3HAKOMCTBO C OCHOBAMH MaTeMaTHYE€CKOT0 aHaJIM3a CIIOCOOCTBYET PAa3BUTHUIO
abCTpakTHOrO, (HOPMANBHO-IOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUMN pacloO3HABATh MPOSBICHUSA
3aKOHOB MaTeMaTUKHU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs: y3HalOT O BBIIAIOIIUXCS pPe3yibTaTax, MOJyYeHHBIX B
X0JI€ pa3BUTHSI MATEMATUKU KaK HAYKH, U UX aBTOpaX.



ConepkaTenbHO-METOANYECKAs JINHUS «MHOKECTBA U JIOTMKa» B OCHOBHOM MOCBSIIEHA dJIEMEHTAM TEOPUH MHOKECTB.
TeopeTuKo-MHOKECTBEHHBIE MPEACTABICHHUS] MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHUKW M IpeaaratoT Haubosee
YHUBEPCAIbHBIA SI3bIK, OOBECIMHSAIONIMN BCE pa3ielbl MaTeMaTUKH U e€ TMPUJIOKEHUN, OHU CBS3BIBAIOT DPa3HBIC
MaTeMaTU4YeCKHE AUCUUIUIMHBI B eIuHOoe 1enoe. [[03ToMy BaKHO JaTh BO3MOYKHOCTH WIKOJIBHUKY MOHHMATh TEOPETHKO-
MHOKECTBEHHBIN A3bIK COBPEMEHHON MATEMATUKHU U UCIIOJIB30BATh €T0 JJIsSI BBIPAKEHUS CBOUX MBICIEH.

B kypce «Ainrebpa W Hayalla MaTeMaTHYeCKOIO aHaju3a» MPHUCYTCTBYIOT TaKKE€ OCHOBBI MAaT€MAaTHYECKOIO
MOJICTMPOBAHUS, KOTOPbIE MPU3BaHBI CHOPMHUPOBATH HABBIKM IMOCTPOCHHUS MOJIECTICH pEaNbHBIX CUTYyallui, UCCIEeIO0BaHUS
ATUX MOJIEJE ¢ MOMOIIBIO amnmapara airedpbl 1 MaTeMaTUYeCKOro aHajiu3a U MHTEPIPETAlUU MOJTYYEHHBIX Pe3yIbTaToB.
Takue 3a1aHus BIUIETEHBI B KAKbIM U3 Pa3/I€NIOB MPOrPaMMBI, IIOCKOJIBKY BECh MaTepual Kypca IMIMPOKO UCIIONb3YETCs IS
peleHusl MPUKIAIHBIX 3a1ad. [Ipu pemeHun peaidbHbIX MPAKTUYECKUX 3a7ad ydalluecs pa3BUBAIOT HAOII0IATEIbHOCTD,
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIb30BaTh AaHAJOTHIO, 0000IaTh W KOHKPETHU3UPOBATh
npobnemy. JlesarenbHOCTh 0 (OPMHUPOBAHUIO HABBIKOB pPEIICHUS MPUKIAAHBIX 33/1ad OpraHU3yeTCs B MPOLecCe M3yUeHHUs
BCEX TEM Kypca «AnreOpa 1 Hauajga MaTEMaTUYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOGHOM my1aHe Ha M3ydeHHUe Kypca anreOpbl 1 Havajl MaTeMaTHIECKOro aHaIu3a Ha 6a30BOM yPOBHE OTBOAUTCS 2 yaca B
Henemo B 10 kimacce u 3 yaca B Henento B 11 kitacce, Bcero 3a jBa rojga o0ydenust — 170 gyacos.



COAEPKAHUE YYEBHOI'O KYPCA
10 KIJIACC

Yucaa 1 BBIYMCICHUA

Panmonanpabie uynciia. OOBIKHOBEHHBIE W JCCATUYHBIC APOOH, MPOICHTHI, OCCKOHEYHBIC MEPHOIUYECKUE IPOOH.
Apudmerrueckue onepaiuu ¢ palmoHaIbHBIMU YKHCIIaMU, PeoOpa30BaHus YUCIIOBBIX BhIpakeHuil. [Ipumenenue apodeit u
MPOLIEHTOB JUIsl PEIICHUS TPUKJIIAIHBIX 33]1a4 U3 PA3JIMUHbIX OTpaciiell 3HAHUW U peabHON KU3HMU.

JeiicTBuTenbHbIC Kcia. ParimoHansHble U UppalMoHalibHbIE Yucia. ApupMEeTHIECKre Onepanuu ¢ IeMCTBUTEIIbHBIMU
yuciamu. [IpuOnmkEHHbBIC BEIYUCICHUS, TTpaBUiia OKPYTJICHUs, IPUKUJIKA U OLICHKA Pe3yJibTaTa BIUUCICHUM.

Crenens ¢ uensiM nokaszatenem. CranaaptHas ¢hopma 3anucu ASHCTBUTENBHOTO vKcia. Vcnosib30BaHue MOAXOASIICH
dbopMBI 3ammKcH EHCTBUTEIBHBIX YUCEI JIJIS PEIICHUS MTPAKTUYECKUX 33]1a4 ¥ MPEICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHOU cTeneHu. J[elcTBus ¢ apuMeTHIECKMMU KOPHIMH HATypaJIbHOM CTETICHHU.

CuHyC, KOCUHYC ¥ TAHT€HC YUCIIOBOrO apryMEeHTa. APKCHUHYC, apKKOCHUHYC, ApKTAaHT'€HC YUCIIOBOIO0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

TosxmecTBa U TOXIECTBEHHBIE TTPEOOPA30BAHUS.

[IpeoOpa3zoBaHre TPUTOHOMETPUUECKHUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.

YpaBHeHuEe, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pellieHue HepaBeHCTBA. MeTOo1 THTEPBAJIOB.

Petienue 1nenbix U ApOOHO-pAIMOHATBHBIX YPAaBHEHHUI U HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKHUX YPABHEHHUM.

[IpuMeHeHue ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a/1a4 U 3aJlad U3 pa3IudYHbIX 00JacTeid HAyKH U
pEabHOM KU3HMU.

DYyHKIUHN U TPAPUKHU

®yHk1us, cnocoosl 3aaanus pyHkiuu. ['padux pynkuuu. Bzaumuo oOpatabie QyHKIIHH.



OO6uacTp onpeaeneHrs 1 MHOKECTBO 3HaueHui pyHkiuu. Hynu @ynkuuu. IlpomexyTku 3HakonoctosiHcTBa. YETHBIE U
HE4ETHBIE (PYHKIINU.

CrenenHas (QyHKIHS ¢ HATYpaJIbHBIM U LIENbIM MoKa3aTeneM. E€ cBolicTtBa u rpaduk. CBolicTBa U rpaduk KOpHS n-OM
CTEIICHH.

TpuroHomeTpuyeckasi OKpy>KHOCTb, OIIPE/IEICHUE TPUTOHOMETPUUYECKUX (QYHKLIHUIA YUCIOBOTO apryMEHTA.

Hayana MaTeMaTH4eCKOro aHaIu3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs IOCTIEA0BATENbHOCTEH. MOHOTOHHBIE MOCIEI0BATENIbHOCTH.

Apudmernueckas U reomerpuyeckas nporpeccu. beckoHeuHo yObIBaromas reomerpuueckas mnporpeccus. Cymma
OeckOHEeUHO yObIBaOIIEeH reomerpuueckoil nporpeccun. Gopmysna CIOXKHBIX MPOLEHTOB. Vcnonb30BaHue mporpeccuu Ajs
peneHus peajabHbIX 3a1a4 IPUKIIAIHOTO XapakTepa.

MHoskecTBa H JIOTHKA

MHoecTBO, onepanuu HaJ MHOXecTBaMu. /narpammsl Oinepa—BenHa. [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOIO
anmapara Jisl ONMCaHUsI peajbHbIX MPOLIECCOB U SBJICHUMN, TPU PEUICHUU 3aJa4 U3 APYTUX yUYeOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnsbie u uensie yncina. [I[pu3znaku 1e1MmMOoCTy LENbIX YUCEIL.

Crenens ¢ panmoHaIbHbIM NTOKa3aTeraeM. CBOIICTBA CTENIEHHU.

Jlorapudm uncna. JleciTHUHbIC U HATYpaIbHBIC JTOTApU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BBIPAKEHUHN, CONEPIKALIUX JOTapU(MBI.

[IpeoOpa3zoBanue BRIpOXKCHUH, COACPKAIITUX CTETICHH C PAIMOHAILHBIM TTOKA3aTeIIeM.
[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenbHbIC YPABHEHHS U HEPABEHCTRBA.



Jlorapupmuueckrue ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TMHEMHBIX YpaBHEHH. Pelienne npukiaaHbIX 3a7a4 ¢ MOMOILIBIO CUCTEMbI IUHEHHBIX YPaBHEHUIA.

CurcreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/a4 M 3a7a4 U3 pa3jIudHbIX obyacTen
HAYKH U PEATIbHOM KU3HMU.

DYyHKIUN U TPAPUKHU

Oynkuus. Ilepuonnyeckue pyHkuuu. [IpoMexyTk MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBbI (DYHKITHH.
HauGomnbiee u HaumeHblee 3HadyeHue GyHKIUU Ha TPOMEKYTKE.

Tpuronomerpuyeckne QyHKIUU, UX CBOMCTBA U IPaUKU.

[ToxazatenbHas u norapupmMuyeckas GyHKIUU, X CBOMCTBA U TPapUKH.

Hcnonb3oBanue rpadukoB GyHKIMMA IS pEeIISHUs ypaBHEHUHN U IMHEUHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (YyHKIMA I MCCIENOBAaHUS MPOIECCOB M 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT TMpHU
pELICHUH 3aa4 U3 IPYTUX YUYEeOHBIX IPEIMETOB U PEAIbHON KU3HU.

Havasia MaTeMaTH4Ye€CKOI0 aHAJIHU3a

HenpepriBable pyHKIMH. MeTO MHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB.

[TpousBonnas ¢pyukiuu. ['eomerpuueckuit 1 GU3NUECKUN CMBICT TIPOU3BOIHOM.

[IpousBoaHbIE 37€MEHTAPHBIX (QYHKUUNA. DOpMyJbIl HAXOXKIEHUS MPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO
(yHKLIHH.

[IpumeneHnne mpou3BOIHON K HCCIEeOBAaHUIO0 (DYHKIIMI Ha MOHOTOHHOCTh U IKCTpeMyMbl. HaxoxaeHre HanOobIiero
Y HAaUMEHBIIETro 3HaUYeHUs (PYHKIIMU Ha OTpE3KeE.

[IppuMeHeHne TPOU3BOMHOM ISl HAXOXKICHUS HAWIYYLIErOo pEUIEHWs B MNPUKIAAHBIX 3a4adax, sl ONpeleTeHUs
CKOPOCTH TpolLIecca, 3aAaHHOTO (GOpMYII0il iu TpaduKoM.

[lepBooOpa3znas. Tabnuiia nepBooOPa3HBIX.

HNHuterpan, ero reoMeTpudeckuii U puznueckuii cMbici. Berauciaenue unrerpaia no ¢popmyiie Herorona—JleitOnua.



IIJIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yudeOHOro mpeamera «MaTemaTuka» JOKHO OOecTeYrBaTh JIOCTHIKEHHE Ha yPOBHE CPEIHETO OOIIEero
0o0pa3oBaHus CIEIYIOMNUX JUIYHOCTHBIX, METAMPEIMETHBIX U MPEIAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIC pe3yIbTaThl OCBOCHHS IIPOrpaMMBbl y4eOHOT0 IIpeaMeTa «MaTeMaTHKay XapaKTepU3yIOTCs:

I'paxxpaHCKOE BOCTIMTAHUE:!

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKOM TMO3UIIMU OOYYarOlIEerocsi Kak aKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUHUCKOTO
oOliecTBa, MPEAICTABICHUEM O MAaTEMATHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SBICHUM, MpOLEIYD
IPaXJIAaHCKOTO o0miecTBa (BBIOOPHI, ONPOCHI M IIP.), YMEHHEM B3aMMOJICHCTBOBATh C COIHAIBHBIMH HMHCTHUTYTaMH B
COOTBETCTBUHM C MX (PYHKIMSIMHU U Ha3HAUCHUEM.

[TatproTyeckoe BOCIUTAHUE:

c(OpPMHPOBAHHOCTHIO POCCUICKOM T'pa)KAaHCKON MAEHTUYHOCTH, YBOXKEHHS K MPOILJIOMY U HACTOSLIEMY POCCUHCKON
MaTEMaTUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKECHUSAM POCCUUCKUX MAaTEMaTHKOB M POCCHMCKOM MaTeMAaTHYECKOU
IITKOJIBI, K MCIIOJIb30BAHUIO ATUX JOCTH)KEHUHN B IPYTUX HayKaX, TEXHOJIOTHAX, chepax SKOHOMHMKHU.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JYyXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoja; chOPMUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO
MOBEJICHUSA, CBA3aHHOIO C MPAKTUYECKUM IPUMECHEHHEM JIOCTHKCHUHW HAYKH W JESITEIbHOCTHIO YYEHOTO; OCO3HAHHUEM
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMYHUBOTO Oy IyIIEro.

DCTETHYECKOE BOCITUTAHHEC:

ACTETUYECKUM OTHOLIEHUEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajad,
PEIICHUM, PACCYKACHUM; BOCIPUUMYHBOCTHIO K MATEMATUYECCKUM ACIIEKTAM Pa3INYHbIX BHJIOB UCKYCCTBA.

du3nyecKkoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBbIO YMEHHUSI NIPUMEHSATh MaTeMaTH4YeCKUE 3HAHHUS B MHTEpecax 30pOBOro M Oe3omacHoro oopasa
JKW3HU, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3J0pPOBbIO (340pOBOE MHUTaHUE, COATAaHCUPOBAHHBIM PEXKHUM 3aHATUU M



OTHbIXa, peryjspHas ¢u3uyeckass aKTUBHOCTH); (DU3UUYECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATUSIX CHOPTUBHO-
03JI0POBUTEIIBHOM AEATEIIBHOCTHIO.

TpynoBoe BOCIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IEHHOCTH TPYAOJ0OUs; UHTEPECOM K pasziMyHbIM cepaMm mnpodeccuoHaTIbHOM
NEATeIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOM W €€ MPUIOKECHUSIMU, YMEHUEM COBEpIIATh OCO3HAHHBIM BBHIOOp OymyIiei
npodeccun U peanru3oBBHIBATh COOCTBEHHBIC KM3HCHHBIE IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTEeMaTHYECKOMY
00pa30BaHUIO M CamMOOOpPA30BAaHUIO HA TMPOTSHDKEHHHM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B PEIICHUU
MPAKTUYECKUX 33/1a4 MAaTEMaTUYECKOW HAMPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBHIO IKOJIOTHYECKON KYJIbTYphl, TOHUMAHUEM BIIHMSIHHUS COIMATHLHO-YKOHOMUYECKUX IPOIIECCOB Ha
COCTOSIHHE TIPUPOJTHON M COIMATBHON CPEJIbl, OCO3HAHUEM TJI00aJTLHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM; OpueHTaluen
Ha MPUMEHEHNE MaTeMaTHUYeCKUX 3HAHUW JIJIsl PEIICHUs 3a/1ay B 00JacTH OKPY Karolllel cpe/ibl, INIAHUPOBAHUS MMOCTYNKOB U
OLICHKHM MX BO3MOXHBIX IMOCIEJCTBUM I OKPYKAIOIIEH Cpeibl.

[{eHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU M OOIIECTBEHHOMN
MPAKTUKH, MMOHUMAaHUEM MaTEMaTUYeCKOW HayKh Kak cdepbl YeIOBEYECKOM MAEsTeNIbHOCTH, JTAaloB €€ pa3BUTHS H
3HAYMMOCTH JIJIsl Pa3BUTHUS IIUBWIM3ALIUH; OBJIAJICHUEM SI3bIKOM MATEeMaTUKU M MaTEeMaTUYECKOW KyJIbTYpOl Kak Cpe/ICTBOM
MO3HAHUSI MUPA; TOTOBHOCTBIO OCYLIECTBIIATH IPOCKTHYIO U UCCIIEIOBATENIbCKYIO JICATEIIbHOCTh MHAUBUIYAJIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yJIbTaThl OCBOEHHUS MpOrpaMMbl yuyeOHOro mnpeamera «MareMaTtukay XapakTepU3yIOTCs
OBJIQJICHUEM YHUBEDPCAIbHBIMU HO3ZHABAMENbHOIMU OCUCBUAMU, YHUBEPCATbHOIMU KOMMYHUKAMUSHLIMU OelCmEUAMU,
VHUBEPCAbHBIMU PEYTAMUBHBIMU OCUCMBUAMU.



1) Vuusepcanvuvie noznasamenwvuwvle oeiicmaus, obecneuusarom @opmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8
ooyuarowuxcs (0coenue Memoo08 NO3HAHUS OKPYIAHCAIOWe20 MUpa, NPUMeHeHUe JI02ULeCKUX, UCCIe008aAMeNbCKUX Onepayul,
YMeHull pabomams ¢ uH@opmayueti).

ba3oBrie 1Oornyueckue AeUCTBUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKK MAaTEMAaTUYECKUX OOBEKTOB, MOHATUNA, OTHOLIEHUN MEXKIY
MOHATUAMU; (POPMYJIMPOBATH ONPENEICHUS MOHATUM; yCTaHABIMBATh CYIIECTBEHHBIM MNpPHU3HAK KIACCH(PUKALINH,
OCHOBaHUS 7151 0000LICHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, (OPMYJIUPOBATh U MPEOOPa30BBIBATh CYKICHUS: YTBEPAUTEIbHbBIE U OTPULIATENbHBIE, €INHUYHBIE,
YacTHBIE U OOIIIKE; YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUHs B (haKkTax, JAHHBIX, HAOIMIOAEHUSAX U
YTBEPKJICHHUSX; MIPEAJIaraTb KPUTEPHUH JUUIS BBISIBJIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYMI;

JenaTh BbBIBOJbI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX W HHIYKTHBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIFOUECHHUH 10 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITEJIBHO JIOKA3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKIAEHUU (IpsiMble M OT MPOTHUBHOIO),
BBICTpAauBaTh apryMEHTAlMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKIECHUS U
BBIBO/IBI;

BBIOMpATh Ccroco0 pemeHus: yueOHOM 3anauu (CpaBHUBATh HECKOJBKO BApUAHTOB pEIICHMS, BbIOMpaTh HauOoliee
MOAXOISIINANA ¢ YYETOM CaMOCTOSATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBrle uccieqoBarenbCcKue ISHCTBUA:

MCII0JIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKAN MHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH BOMPOCHI, (GUKCUPYIOLIUE
MPOTUBOPEUHEe, MPoOIeMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (hOPMUPOBATH TUIOTE3y, apryMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, HUCCIIEIOBAHUE 10 YCTAHOBIEHUIO OCOOCHHOCTEH
MaTEMaTU4YeCKOTO OOBEKTa, SIBJICHHSA, MPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMHU, SIBICHUSMU,
MPOLIECCAMH;



e CcaMOCTOSTENBHO (OPMYJIUPOBATh OOOOIIEHUS W BBIBOJALI MO pe3yJbTaTaM MPOBEAEHHOTO HaOIIOICHMUS,
WCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIICHHIA;

e TPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IMPOIECCA, & TAKKE BBIJIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSX.

Pabota ¢ undopmanueii:

e BBIABIATH AepUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA HA BOIIPOC U JJIS PEIICHUS 3aa49H;

e BbIOMpaTh WHPOPMAINMIO U3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W
MHTEPIPETUPOBATh MHGOPMALIMIO PA3TUYHBIX BUAOB U (POPM Mpe/ICTaBICHUS;

e CTPYKTYypHUPOBaATh HH(GOPMAITUIO, IPEICTABIATE €€ B pa3IUIHBIX (hOpMax, UILTIOCTPUPOBATH TpadUueCcKH;

e OIIEHUBATH HAIEKHOCTH HHPOPMAIIUH IO CAMOCTOATEITHLHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKAmMUGHble Oelicmeus, 00ecneuusaom c@opMUpo8aAHHOCMb COYUANbHBIX HABLIKOG

00yYarouuxcs.

Oo1enue:

e BOCIPUHUMATH W (OPMYJIUPOBATH CYKJICHHS B COOTBETCTBUU C YCJIOBUSMU U TICJISIMH OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS MO X0y PEUICHUs
3aJlayd, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

e B XOJI¢ OOCYXIEHHs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBbI, TPOOJIEMBI, peIIacMoi 3aIadw,
BBICKA3bIBaTh HJICH, HAICJICHHBIC HA TIOWCK PEIICHUS; COMOCTaBISATH CBOW CYXKICHUS C CYXICHUSMU APYTHX
VYaCTHUKOB JHMAaJiora, OOHAPY)KMBATh pa3iu4Me W CXOJCTBO IMO3WIIMKI; B KOPPEKTHOH (opme dopMynrpoBaTh
pa3HorIacus, CBOU BO3PAXKEHUS;

e TMPEACTABIATH PE3YJIbTATHI PEIICHUS 3aJa4M, SKCIIEPUMEHTA, MCCIIEIOBAHUS, MTPOCKTA; CAMOCTOSATEIHLHO BBHIOMPATH
(dbopmMat BBHICTYIUICHHSI C YIETOM 3a/1a4 MPE3CHTAIUMNA U OCOOEHHOCTEH ayIUTOPHUHN.

CoTpyIHUYECTBO:

e TIOHMMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIWBUIyAIbHOU pabOTHI MPHU pElIeHUH Y4eOHBIX 3a/1ay;
MPUHUMAThH 1IeJThb COBMECTHOM NIEATEILHOCTH, TUTAHUPOBATH OPTAHU3AITUI0 COBMECTHOU pabOTHI, pacIpeIesaTh BUIBI
paboT, JoroBapuBaThCs, 00CYKIATh MPOIIECC B PE3yIbTaT pabOThI; 0000IIaTh MHEHHUS! HECKOIBKUX JIFO/ICH;



e Y4YacTBOBaTh B TPYMNNOBBIX (Popmax paboThl (0OCYyXkAeHUS, OOMEH MHEHMM, «MO3rOBBIC IITYPMbI» U WHBIC);
BBITIOJIHATh CBOIO YacTh paOOThl M KOOPJIWHUPOBATH CBOU JICUCTBUS C JPYTMMH WICHAMH KOMAHJbI, OIICHUBATH
KaueCcTBO CBOETO BKJIaJla B OOIIUIA MPOIYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

3) Vhusepcanvuvie pecynamuenvie oeticmsus, obecneyugarom Gopmuposanue CMulCl08bIX YCMAHOBOK U IHCUSHEHHBIX

HABbLIKOG TUYHOCIU.

Camoopranuzanusi:

COCTaBIIATh IUIAH, AJTOPUTM pEIICHUS 3aJayd, BBIOMPATH CHOCOO pEIICHHs C y4€TOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ y4ETOM HOBOM MHGOPMALIUH.

CaMOKOHTPOJIB:

e BJAJCTh HABBIKAMHU [O3HABATEIBHOM pe(IIEKCHH KaK OCO3HAHUSI COBEPIIAEMbBIX JCHUCTBUM W MBICIUTEIBHBIX
MPOIIECCOB, WX PE3yJbTAaTOB; BIAJCTh CIIOCOOAMU CaMOMIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yiibTaTa pelieHus
MaTeMaTHUYeCKOH 3aauu;

e TMPEABUAECTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1aud, BHOCUTh KOPPEKTUBHI B JEATEILHOCTD
Ha OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX, HAJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIIEHWBATh COOTBETCTBHE pe3yjbTaTa LIETU U YCIOBUAM, OOBSCHATH MPUYUHBI JOCTHUKEHUS WIA HEAOCTHIKEHUS
PE3yNbTATOB JIEATEIbHOCTH, HAXOJAUTh OIIMOKY, aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue ydueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHIECKOTO aHAIN3a» Ha YPOBHE CPEAHETO 00Iero oopa3oBaHus
JOJKHO 00eCTIeYrBaTh JOCTHKEHUE CIEAYIONIUX MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucaa 1 BBIYMCTIEHUS
OHGpHpOBaTI) IMOHATHUAMMU: PAllMOHAIIBHOC 1 ,Z[eﬁCTBHTeJILHOG qHucCJIo, OOBLIKHOBEHHAS U ACCATHYHAasA I[p06b, IIPOLCHTEI.
BrInoaHsaTh apI/I(bMGTI/I‘-IEECKI/IC OIICpanuu ¢ paliioOHaJIbHBIMHU 1 ,HGIZCTBHTCJILHI)IMH YuCJIaMHU.



BrITIONTHATE TPUOMMKEHHBIC BBIYMCIICHUS, UCTIONB3Ys NPAaBUIa OKPYIJICHHS, JCNIaTh MPUKUAKY W OIEHKY pe3yJbTara
BBIYMCIICHUM.

OnepupoBaTh MOHSATUSMU: CTEMEHb C IEJNBIM TOKa3aTelieM; CTaHAapTHas ¢GopMa 3amucH JeWCTBUTEIHLHOTO YHCIA,
KOpEHb HaTypajbHOM CTENEeHH; HCIOJIb30BaTh MNOAXOMAAIIYI0 (opMy 3amucu JEHCTBUTEIBHBIX YHCEN IJsl PEIICHHS
MPAKTUYCCKUX 3374 U MPEIACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHT€HC MPOW3BOJBHOTO YIJIA; MCIOJIL30BaTh 3aIMCh MPOU3BOJIHLHOTO
yTiia 4yepe3 oOpaTHble TPUTOHOMETPUUYECKHUE (PYHKITUH.

YpaBHeHUs U HEPABEHCTBA

OmnepupoBaTh TOHATHUAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJI0E, palliOHAIBHOE, UPPAIMOHAIBHOS YPaBHECHHUE,
HEPABEHCTBO; TPUTOHOMETPUUIECKOE YPABHECHHE,

BrimonHaTh mpeobpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN U PEIIaTh TPUTOHOMETPUUYECKHUE YPaBHEHUS.

BoinonHaTh npeoOpa3oBaHus UENbIX, PAlMOHAIBHBIX W UPPALMOHAIBHBIX BBIPAKEHUW U PEIIaTh OCHOBHBIE THIIBI
IEJBIX, PAlMOHATBHBIX M UPPAITMOHATBHBIX YPAaBHCHUN U HEPABEHCTB.

[IpumeHsATh ypaBHEHUS U HEPABEHCTBA JJI PEIICHUS MAaTEMAaTHUECKHX 3a/1a4 U 3a7a49 U3 Pa3IUIHBIX 00JacTeil HAYKU U
peabHOM KU3HMU.

MonenupoBaTh peajabHble CUTYyallU Ha SI3bIKE aJIreOpbl, COCTABISATH BHIPAXKECHMUSI, YPAaBHEHHUS, HEPABEHCTBA 10 YCIOBUIO
3aJ1a4yM, UCCIICIOBATh TOCTPOCHHBIC MOJICIIH C UCITOJIb30BAaHUEM arlapaTa aareOpsl.

DYyHKIUN U TPAPUKHU

OnepupoBaTh TMOHATHAMU: (PYHKIHS, CIOCOOBI 3aMaHus (YHKIHH, O0JacTh OMNPEACIICHHS W MHOXXECTBO 3HAYCHHI
byukiuu, rpapuk QyHKIUKA, B3aUMHO 00OpaTHbIC (QyHKITUH.

OmnepupoBaTh MOHATUAMHA: YETHOCTh M HEUETHOCTh QYHKIIUU, HYJIN (QYHKIIMH, TPOMEKYTKH 3HAKOMTOCTOSTHCTBA.

Hcnonp3zoBate rpaduku GyHKUUN A1 pELICHUS YpaBHEHUI.

Crpoutrb ¥ uuTaTh TpaduKu JHUHEHWHOW GYHKIUU, KBAJpaTUYHOW (GYHKIMU, CTENEHHOW (GYHKIMH C IEJIbIM
MOKa3aTeleM.

Hcnonp3oBaTh rpaduku QYHKIUN IS WCCICAOBAHMS IPOIECCOB M 3aBHCHMOCTCH MPU PENICHUH 3aj1ad W3 APYTHX
y4eOHBIX PEMETOB M pPEaTbHOU KU3HU; BhIpaXKaTh (HOPMyJIaMy 3aBUCUMOCTH MEXKTy BETHIUHAMH.



Havana MaTeMaTH4ecKOro aHajamsa

OmnepupoBath MOHSATUSMH: TTOCIEAOBATEILHOCTD, apu(PMETHIECKast U TEOMETPUIECKast TPOTPECCHH.

OnepupoBath MOHATUAMH: OECKOHEUHO YyOBIBAIOIIAsi reoMeTpuuecKas mporpeccusi, cyMma O€CKOHEUHO YyObIBaromien
r€OMETPUYECKOM MTPOTPECCHH.

3afaBaTh MOCAEOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATEILHOCTEN U TPOTPECCUM JIJIs1 PELICHUS PEATIbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

OnepupoBaTh MOHATHAMU: MHOKECTBO, OTIEPALIMHU HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar IJisd ONHMCAHUSI PEATbHBIX MPOLIECCOB U ABJICHUM, MPU PEIUICHUU
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATHIMU: ONPENEIEHUE, TEOPEMA, CIEICTBUE, JOKA3ATEIbCTBO.

11 KVIACC

Yucia 1 BIYMCICHUSA

OnepupoBaTh MOHIATUSMU: HATYpaAIbHOE, LIEJI0€ YUCIIO; UCI0JIb30BATh MPU3HAKHU JAEIMMOCTH LEIbIX YUCEN, Pa3I0KeHUe
4ycia Ha TPOCTbIe MHOKUTEIHU JIJISl PEIICHUS 3a/1au.

OnepupoBaTh MOHATUEM: CTENIEHDb C PAIIMOHATIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JIOTapU(PM YUCa, NIECITUUHBIC U HATYypaJIbHbIE JIOTapUu(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTETICHHU VISl IPEOOPa30BaHUs BHIPAXKECHHUI; ONIEPUPOBATH MOHATUSIMH: TTOKA3aTEIbHOE YPABHEHHE
Y HEPABEHCTBO; PEIlIaTh OCHOBHBIEC TUIIBI TOKA3ATEIIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsaTe npeoOpa3zoBaHusl BRIPAKEHUM, COAEpXKalluX Jorapudmbl; OnepupoBaTh MOHSATUSIMU: JIOrapuMHUUYECKOE
ypaBHEHHUE ¥ HEPABCHCTBO; pPEIIaTh OCHOBHBIC TUIIHI JIOTAPU(MHUUECKIX YPaBHEHUHN U HEPABCHCTB.

HaxoauTs pemieHus: npocTeRIINX TPUTOHOMETPUYECKUX HEPABEHCTB.



OnepupoBaTh MOHATUSMU: CHCTEMA JIMHEHWHBIX YpaBHEHUH M €€ pelieHue; HCIO0Jb30BaTh CHUCTEMY JIMHEHHBIX
YPaBHEHUH IS PELICHHS MPAKTUUYECKUX 3a4a4.

Haxonuts pemeHnst npoCTENIINX CUCTEM U COBOKYITHOCTEN PAallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

MoaenupoBaTh peajbHble CUTYallud Ha sI3bIKE alreOpbl, COCTABIATh BHIPAYKEHUS, YPAaBHEHNUS, HEPABEHCTBA U CHUCTEMBI
M0 YCJIOBHIO 33J1a4H, UCCIIEJOBAaTh NOCTPOEHHBIE MOJIENH C UCIIONIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUN U TPAPUKHU

OmnepupoBaTh MOHATUAMU: NepUOAMUYEcKas (YHKIUS, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMHM, TOYKH JKCTpeMyma
¢GyHKIMM, HauOoJIblIee U HAMMEHbIIee 3HaYeHHs] QYHKIIUN Ha IPOMEXYTKE; UCIIOJIb30BATh UX Ul MCCIEN0BaHus (pyHKINH,
3aJJaHHOM TpadUKOM.

OnepupoBaTh MOHATUAMU: TpadUKH [OKA3aTEIBHOW, JIOTApU(PMUUYECKOW U TPUTOHOMETPHUUECKHX (PYHKIIHIA;
n300pakaTh UX Ha KOOPAUHATHOM TIOCKOCTH U UCTOIb30BaTh JJIsl PELICHHs YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON IIIOCKOCTH T'paMKy JUHEWHBIX YPAaBHEHUH U UCIOJIB30BATh UX JUISl PELIEHUS] CHCTEMBI
JIMHEWHBIX YPaBHEHU.

Hcnonws3oBath rpaduku GyHKIUN A UCCIIEOBAHUS MTPOLIECCOB M 3aBUCUMOCTEHN U3 APYTUX YUEOHBIX JUCHIUTLINH.

Havasa MmaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh MOHATUAMH: HENpPEpbIBHAsS (QYHKUMS; NPOU3BOAHAs (PYHKLIMH; MCIONb30BATh TE€OMETPUUYECKUM U
(bu3HYECKUIl CMBICT TPOU3BOIHOM JJI PEIICHUS 3a/a4.

Haxoauth mpou3BOJHBIC 3JIEMEHTAPHBIX (PYHKIMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI, MPOHU3BEIACHHS, YaCTHOTO
GyHKIHA.

Hcnonp30BaTh NPOU3BOAHYIO I UCCIEN0BaHUS (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTAThI
UCCJIEI0BaHUS K IOCTPOCHUIO Tpa(UKOB.

Hcnonb30BaTh MPOU3BOAHYIO JUISI HAXOXIAEHUS HAWIy4dlIEro pEeHIeHUs B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-
DKOHOMHYECKUX, 3a/1a4ax.

OmnepupoBaTh NOHATUAMM: IEPBOOOPA3HASI U MHTETPAIL; IOHUMATh F€OMETPUUECKUN U (PU3UUYECKUI CMBICT MHTErpasa.

HaxonuTek nepBooOpa3Hble 3JIEMEHTApHBIX (DYHKIMI; BRIUUCIATH HHTErpai no Gopmyne Herotona—Jleitouuia.



Pemiate mpukiagHbie 3aayv, B TOM YHUCJE COIMAIbHO-DKOHOMUYECKOTO U (U3UYECKOr0 XapakTepa, CpelCcTBaMu
MaTEeMaTUYECKOIr0 aHaIu3a.



TEMATHUYECKOE IIVTAHUPOBAHHUE
10 KJIACC

Ne ni/m

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMMbl

KoauuyecTBo yacoB

Bcero

duekTpoHHbIe (LM pOBbBIE)
o0pa3oBaTe/bHbIE pecypchl

MHo)kecTBa palluOHAIbHbBIX U
NENCTBUTENbHBIX YKncell. ParinoHalbHbIE
ypaBHEHMS U HEPABEHCTBA

14

Oyukuuu U rpagpuku. CTeneHs ¢ LeabM
H0Ka3aTeneM

Apudmernueckuii KOpeHb N—Oi CTENeHN.
HppanuoHanbHble ypaBHEHUS U
HEPaBEHCTBA

18

Dopmyiibl
TpuroHomerpun. Tpuronomerpuyeckue
ypaBHEHUSA

22

HOCJ'ICI[OB&TCJIBHOCTI/I U IIporpeccuu

[ToBTOpenue, 0600IIeHNE, CUCTEMATH3AITHIS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne /it HauMeHoBaHue pa3ie0B U TeM KosmmyecTBo yacoB DiekTponnbie (LHppPOBLIE)
NporpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
CreneHsp ¢ pallMOHaJIbHBIM [TOKA3aTEIEM.
1 [ToxazarenbHas Qynkuus. [loxkazarenbHbie 12
YPaBHEHMS U HEPaBEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuyeckue ypaBHEHHUS U 12
HEPaBEHCTBA
Tpuronomerpuueckue GyHKIUN U UX
3 rpa¢uku. Tpuronomerpuyeckue 9
HEPaBEHCTBA
4 IIpoussoanas. IIpumeneHne nporu3BoIHON 24
5 WNHuTterpan u ero npuMeHeHUst 9
6 Cucremsl ypaBHEHUHN 12
7 HarypanbHble u nensie uncia 6
g [ToBTOpeHwHeE, 0606meH1:1e, 18
cucTeMaTH3alys 3HaHU
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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