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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuyeOHOro Kypca «Anredpa M Havalia MaTeMaTHYECKOTO aHalu3a» 0a30BOTO
ypoBHst [uisi oOy4atomuxcs 10 —11 kimaccoB pazpaboraHa Ha ocHoBe DenepasbHOrO TOCyIapCTBEHHOIO
00pa30BaTeIbHOTO CTaHAApTa CPEIHEro oOIero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, NPENBIBIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, M TPAJULHUA POCCHHCKOTO
oOpasoBanus. Peanm3zanuss mnporpamMmbl  00€CIIEUMBACT OBJIAJCHUEC KIIFOUEBBIMH KOMIICTCHIIHSMH,
COCTaBIISIIOIIMMH  OCHOBY JJIsl CaMOpa3sBUTUSL M HENPEPHIBHOTO  O0Opa3oBaHMs, LEIOCTHOCTb
OOIIEKYJIBTYPHOT'0, JINYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUS IUYHOCTH O0YUYAFOLIHXCS.

HOEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYECKOTO aHAlIM3a» SBJSETCS OAHUM U3 Haubojee 3HAYUMBIX B
porpaMMe CTapiieil MIKOJIbI, TOCKOJIBbKY, C OJJHOW CTOPOHBI, OH 00eCIeYrBacT HHCTPYMEHTAIBHYIO 0a3y
JUISL U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPYroill CTOPOHBI, ()OPMHUPYET JIOTUYECKOE H
a0CTpaKkTHOE MBINUICHHE YYalllUXCS Ha YPOBHE, HEOOXOIMMOM JUIsi OCBOCHHUS KypCOB WH()OPMATHUKH,
OOIIECTBO3HAHMSI, HMCTOPHM, CIOBECHOCTH. B paMkax MmaHHOTO Kypca yualluecs OBJIaJIeBaloT
YHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOW HayKH, KOTopas (QOpMyIHpyeT CBOM JOCTHIKEHHS B
MaTeMaTU4ecKoil popme.

Kypc «Anrebpa u Hayanma MareMaTHYEeCKOTO aHAIM3a» 3aKJIaJIbIBAET OCHOBY JUISl YCIIEIIHOTO
OBJIAJICHUS] 3aKOHaMU (DU3MKH, XUMHUH, OMOJOTUHU, TIOHMMAHUS OCHOBHBIX TEHICHIIMM SKOHOMHUKU W
OOIIIECTBEHHOW >KM3HU, IO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MHCIIOJb30BaTh HMX B IIOBCEIHEBHOW >XU3HU. B Toxke BpeMs OBIiaJieHUE
a0CTPaKTHBIMH U JIOTUYECKU CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIMSIMU Pa3BUBACT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTb  yTBEPXKACHMS, UCIOJIb30BaTh  0000IIeHHE W
KOHKPETH3AINI0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMUPYET KPEaTUBHOEC U KPUTUUYECKOE MBINUICHHE. B
XO/JIe U3y4eHHUs anreOphbl ¥ Hayall MaTEMaTHYEeCKOTr0 aHAIM3a B CTapIIeH IKOJIe 00yYaronIrecs MoIy4aT
HOBBII OMBIT PEIICHUS MPUKIATHBIX 33/1a4, CAMOCTOSITEIILHOTO MOCTPOCHUSI MAaTEMaTUYECKUX Mojelei
pealbHBIX CHUTyallMii M MHTEpPHpETalMd TOJYYEHHBIX pEUIEHUN, 3HAKOMSTCS C MpPUMEpPaAMHU
MaTEeMaTUYeCKNX 3aKOHOMEPHOCTEH B TMpUPOJEe, HAyKe W B HCKYCCTBE, C BBIIAIOIIMMUCS
MaTE€MaTUYECKUMH OTKPBITUSMU U UX aBTOPAMH.

Kypc obnamaer 3HaUUTETbHBIM BOCIIUTATEILHBIM MTOTEHIIMATIOM, KOTOPBIM peanu3yercs Kak depes
y4eOHBId MaTepHuall, CIOCOOCTBYIOIIUNA (OPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHHS, TaK W dYepes
crenuduxy y4eOHOMU JIEATENBHOCTH, TpeOyromei CaMOCTOATENbHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENbHOM KOHIEHTPAIIM BHUMAHUSI U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pPe3yJbTar.

B ocHoBe Meroauku oOydeHus anreOpe M HavyajJlaM MaTEMaTHYECKOrO aHaln3a JICKUT
JeSITeNIbHOCTHBINA MPUHIIUIT O0yYEHUSI.

CrpykTypa Kypca «Anredpa M Hauyajga MaTeMaTHMYECKOTO aHalIM3a» BKIIOYAeT CIEAYIoIne
COJIepKaTENbHO-METONYECKHE TMHUU: «Hucna u BeIYUCIeHUs», « DyHKIUU U Tpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hawama MaremaTmyeckoro ananuza», «MHOXKeECTBa W JIOTMKa». Bce OCHOBHbIE
COJIePKATENbHO-METOMYECKUE JIMHUM HM3y4YaloTCs Ha TPOTSKEHHH ABYX JeT OOydeHus B crapiiel
IIKOJIE, €CTECTBEHHO JIOMOJHAS IPYT ApYyra ¥ MOCTENEHHO HACHIIAsCh HOBBIMM TE€MaMU W pa3JeiaMu.
JlaHHBI KypC SIBIS€TCS WHTETPATUBHBIM, TOCKOJIBKY OOBEOMHSIET B cebe colep:kaHhe HECKOJIbKUX
MaTeMaTUYECKUX TUCIUIUINH: anredpa, TPUTOHOMETPHUsI, MAaTEMAaTHIECKUN aHAJIU3, TEOPUST MHOXKECTB U
ap. Ilo Mepe Toro kak yuaniuecs OBJIaJeBalOT BCE Oojiee MUPOKUM MAaTEMATHUECKUM ammapaToM, Y HUX
MOCJIETIOBATEILHO (OPMHUPYETCS M COBEPIIEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYI0 MOJEIb
peabHOM CUTyallud, MPUMEHITh 3HAHUS, MOTY4YCHHBIE B Kypce «Airedpa M Havala MaTeMaTHYeCKOTrO
aHajaM3a», I PEIICHHs CaMOCTOSTEIBHO CQOPMYIHMPOBAHHOW MaTeMaTWYeCKOW 3a/Jadd, a 3aTeM
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yibTar.

ConepxkarenbHO-METOIMYECKasT JHHUS «YKcima W BBIUKCIEHUS» 3aBepiiaeT (OpMHPOBAHUE
HABBIKOB MCIIOJIh30BAHUS JICHCTBUTEIHHBIX YHCEN, KOTOpOE OBUIO Ha4aTO B OCHOBHOM mIkoe. B crapiieit
nikojie ocoboe BHHMMaHuE yaensercs (GOPMUPOBAHUIO MPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB,
BKIIIOUAIONTNX B CeO0sl WCIONB30BAHKUE PA3INYHBIX (OPM 3alUCH JCUCTBUTEIHHOTO YHCIA, YMEHUE
paAlMOHATILHO BBIMOJIHATH NEHCTBUS C HUMH, JIelaTh MPHUKUAKY, OLIEHUBATh pe3yibTaT. OOyuaromiuecs



NOJYYaroT HaBBIKA MPUOIMKEHHBIX BBIYUCICHHUM, BBHIOJHEHUS JCHCTBHM C YHCIaMM, 3allMCAaHHBIMU B
CTaHJApTHOU (hopMe, UCTIONIB30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YACIOBBIX BBIPAXKECHUM.

JIuaus «YpaBHEHHS M HEPABEHCTBA» pEAIM3yeTCs Ha MPOTSHKEHUU BCEro oOydeHHs B crapuiei
LIKOJIE, MIOCKOJIBKY B KaKIOM paszelie IporpaMMbl IPEIyCMOTPEHO PEUICHUE COOTBETCTBYIOIIMX 3aad.
OOyuaromuecs  OBJAAEBAIOT  pa3IUMYHBIMM  METOAAMM  PEIIEHUs  LENbIX,  pallMOHAJIbHbIX,
UppalMOHATIBHBIX, TIOKA3aTEJIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB
U ux cucreMm. [losyueHHBIE yMEHUS HCHOJB3YIOTCS MpPH HMCCIEIOBAHUM (YHKIHMHA C TOMOIIBIO
IPOM3BOJIHOM, PEIICHUU NPUKIAJHBIX 3a]ad M 33Ja4 Ha HaXOXKJACHHWE HauOOJbIIMX W HAMMEHBIIHUX
3HayeHu# ¢yHkuuu. JlaHHas cojep)karenbHas JMHUA BKIIOYAeT B ce0s Takxke (pOpMHUpOBaHUE YMEHHM
BBIMOJIHATh pacu€Tel 1o (opmynam, MpeoOpa3zoBaHUs UENbIX, PAHOHAIBHBIX, UPPAUOHAIBHBIX H
TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAaKKe BBIPAXKEHUH, COJEpXKAaIUX CTENEeHH U JiorapugMsl.
bnaromaps  u3ydeHuio  anreOpandyeckoro — marepuaiga  [POMCXOIUT  JajbHEHIIee  pa3BUTHE
QIFOPUTMUYECKOTO M AOCTPAKTHOIO MBIIUICHUS YyYaluxcs, (QOPMHUPYIOTCS HAaBBIKU JEIYKTUBHBIX
paccyxaeHuid, paboTbl C CUMBOJIBHBIME (POpMaMH, MPEICTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BUJC PAaBEHCTB U HepaBeHCTB. AureOpa mpeiiaraeT 3¢Q(QEeKTUBHbIE HHCTPYMEHTHI JUIsl peIleHUs
IPAKTUYECKUX U €CTECTBEHHO-HAYYHbIX 3aJa4, HarJsJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa
HayKH.

ConepxatenpHo-MeToandeckas THHUSA «DYHKINUU U TpadUKN» TECHO MEPEIIeTaeTCs ¢ APYTHMU
JUHUSAMHM Kypca, ITOCKOJIBKY B KaKOM-TO CMBICJIE 3aJaéT IOCIIEN0BAaTEIbHOCTh HW3Y4YEHMsI MaTepHala.
W3ydenue creneHHOW, MOKa3aTENbHOW, JOTapUPMHUECKOW M TPUTOHOMETPHUYECKHX (DYHKIMHA, HX
CBOWCTB U Tpa(MKOB, UCMIOIb30BAHUE (PYHKLUUH AJs pelIeHus 3a7ad U3 APYruX yuyeOHbIX HMPEIMETOB U
peaIbHOM KM3HM TECHO CBA3aHO KaK ¢ MaTeMAaTUYECKUM aHaJIM30M, TaK U C pPElICHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Gosbiioe BHUMaHKE ynensercss (OPMUPOBAHUIO YMEHUS BbIpaxaTb (hopMylaMu
3aBHCUMOCTH MEXAY Ppa3IMYHBIMU BEJIWYMHAMH, HCCIEJOBATh TOJYy4YEeHHBIE (YHKIHH, CTPOUTH HX
rpadpuku. Marepuan STOH cojepXaTeiabHON JIMHUM HaleleH Ha pa3BUTHE YMEHMH U HaBBIKOB,
MO3BOJISIOIINX BBIPAKaTh 3aBHCHMOCTH MEXIy BEIWYMHAMH B DPA3IUYHOW (opMe: aHATUTHUYECKOH,
rpapudeckoil u cinoBecHoil. Ero m3ydenue crnocoOCTBYeT pa3BUTHIO aJrOPUTMHUYECKOTO MBIIUICHUS,
CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUH, UCTIOIb30BAaHUIO aHAJIOTHH.

CopepxarenpHass nuHMS «Hauama wmaTeMaTHyeckoro aHainu3a» IO3BOJSET CYLIECTBEHHO
paclIMpuTh KPYr KaK MaTeMaTH4eCKUX, TaK M MPUKIAAHBIX 33134, JOCTYIHBIX OOydYaroImuMmcs, Yy
KOTOPBIX TOSBISETCS BO3MOXKHOCTH HCCIENOBaTb M CTPOUTh Tpaduku (QYHKIMHA, ONpenensiTh HX
HauOO0JIbIINE U HAMMEHbIINE 3HAYEHUS], BBIUNCIIATH TUIOMIA AU GUryp U 0OBbEMBI TN, HAXOJUTh CKOPOCTU
U YCKOpEHHMs IpoueccoB. JlaHHas copep KaTenbHas JINHUSA OTKPHIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHHUS
MaTeMaTUYECKUX MOJIeTe peailbHbIX CUTyaluid, HaX0XK/IECHUS HAaWIY4lIEro peHIeHHs B MPHUKIATHBIX, B
TOM YHCJIE COLMAIBbHO-DKOHOMMUYECKHX, 3a/ladaxX. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHMYECKOIO aHaJln3a
CIOCOOCTBYET PAa3BUTUIO aOCTPAaKTHOTO, (HOPMaJbHO-JIOTUYECKOTO M KPEAaTUBHOTO  MBIIIJICHMUS,
(GOpMHpOBAHHIO YMEHMH paclo3HaBaThb HPOSBIEHUS 3aKOHOB MaTeMaTHMKHM B HayKe, TEXHHUKE H
uckyccrpe. OOywaromuecss y3HAIOT O BBIJAIOLIUXCS pe3yJbTaTaX, MOJIYYEHHBIX B XOJE pa3BUTHUSA
MaTEMaTUKHU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeTOIMYecKass JUHUS «MHOXecTBa M JIOTUKa» B OCHOBHOM IOCBSIIEHA
2JIEMEHTaM TEOPUU MHOXECTB. T€0pETHKO-MHOKECTBEHHBIE NPEACTABICHUS NPOHU3BIBAIOT BECh KYpC
HIKOJIbHOM MaTeMaTUKH U TMpeAiaraloT Haubosiee YHHUBEPCAIbHBIN S3bIK, OObEIUHSIOUIUN BCE pa3/eibl
MaTEMATUKH U €€ IPUIIOKEHUH, OHU CBSI3bIBAIOT PAa3HbIE MaTEMATUUECKHUE TUCLUIUIMHBI B €MHOE LIETIOE.
[TooToMy BaXHO JaTh BO3MOXKHOCTb IIKOJIbHUKY TIOHUMAaTh TEOPETHUKO-MHOXECTBEHHbBIN SI3BIK
COBPEMEHHOM MaTeMaTHKHU U MCIIOJIb30BaTh €T0 Ul BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa M Havajma MaTeMaTUYECKOTO aHalu3a» MPUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTHYECKOr0 MOJIEIMPOBAHUS, KOTOPhIE MPU3BaHbI C(HOPMUPOBATH HABBIKM IOCTPOEHUS MOJENei
pEeabHBIX CUTYallUl, UCCIEI0BAaHUS 3TUX MOJENIEN C MOMOIIBIO anmnapara aareOpbl 1 MaTeMaTHYeCKOTO
aHaJIM3a U MHTEPIPETALMY NIOJyUYEHHBIX PE3yJIbTaTOB. Takue 3aJaHus BIUIETEHBI B KOKIBIA U3 pa3eiioB
IIPOrpaMMbl, TTOCKOJIBKY BECh MaTepHall Kypca IIUPOKO UCIIONIB3YETCs [l PellieHus MPUKIIAJAHbIX 3ajad.
[Ipu pemieHMM peanbHBIX MPAKTUYECKHX 33734 Y4YallHecs pPa3BUBAIOT HAONIOJATEIbHOCTb, yYMEHHUE
HaxOJUTh  3aKOHOMEPHOCTH,  aOCTparmpoBaTbCs,  HCMOJIB30BaTh  AHAIOTHIO,  0000maTh U
KOHKPETU3UPOBaTh MpodiemMy. /lesTeabHOCTh 0 (OpMUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX 3a/1a4
OpraHu3yeTcs B MPOLIECCEe U3YUYEHUs BCEX TeM Kypca «AireOpa u Hayajla MaTeMaTUYECKOr0 aHaIM3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4yeOHOM miaHe Ha M3y4YeHHE Kypca aireOpbhl M Hadall MaTeMaTUYeCKOro aHalln3a Ha 0a30BOM
ypoBHe oTBoaUTCs 2 vaca B Henento B 10 kiacce u 3 yaca B Hepenmo B 11 kiacce, Bcero 3a JiBa roja
00yuenust — 170 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucna u evruucnenus

Pammonanbhbple  uyucia. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOM, NPOLEHTHl, OECKOHEYHbIE
nepuoguvecKkue apodu. Apudmernueckue omepanuyd C PaMOHAIBHBIMU YHCIAMH, MPEOOpa3OBaHHUS
YHUCIIOBBIX BbIpakeHuH. [IpumeHeHue npobell M MPOLEHTOB M PELICHUs HPUKIAJAHBIX 3373y M3
pa3IMYHBIX OTpACIEH 3HAHUW U PEaIbHOW JKU3HU.

JlelicTBuTenbHbIE UKciaa. PalmoHanbHble M UppalMoHabHble yiciaa. ApupMeTHyecKre onepanuu
C ACUCTBUTEIHHBIMHU YnCIaMu. [IpnOnmkEHHBIC BEIUMCIICHUS, TIPABUIIA OKPYTIICHHS, TPUKHJIKA U OIICHKA
pe3yJibTaTa BBIYMCIICHUN.

Crenenp ¢ mensiM mnokazareneM. CranmaptHas QopMa 3amucH  JeWCTBUTENBHOTO YHCIA.
Hcnonb3oBanue noaxo el popMbl 3anucu AeHCTBUTEIbHBIX YUCEI I PELICHNs IPAKTUYECKUX 3a/1a4
U TIPEJCTABIICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW creneHu. [leiicTBus ¢ apupMeTHYECKMMU KOPHSAMHU
HaTypaJIbHOU CTEIICHHU.

CuHyC, KOCHMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

Ypaenenus u nepasencmea

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUSL.

IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHUH. OCHOBHbIE TPUTOHOMETPpUUYECKHE (DOPMYJIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHne HepaBeHCTBAa. MeTo1 HHTEpBAJIOB.

Pemienue nensx U ApoOHO-pAIMOHANBHBIX YPABHEHUH U HEPAaBEHCTB.

Pemrenne nppanoHanbHBIX YPaBHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YpaBHEHUM.

[IppuMeHeHHe ypaBHEHHWH M HEpPAaBEHCTB K PEIICHWID MAaTEeMaTHYeCKMX 3aJad W 3a1ad U3
pas3InYHbBIX 00JIacTe HAYKU U pealbHOM KHU3HH.

Dynxyuu u epaguxu

OyHk1us, crocoOsl 3ananus GyHkun. I'padux GyHkmmu. BzanmMuo oOpatHblie GyHKIMH.

OO6nacTh ompezneneHUss U MHOXKeCTBO 3HaueHUM (yHkuuu. Hymun ¢ynkuuun. ITpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

Crenennas QyHKIHS ¢ HATypaJbHBIM U LI€NbIM TIoKa3zateneM. E€ coiicTBa u rpadguk. CBoMCTBa U
rpaduK KOpHS N-Oi CTETIEHH.

Tpuronomerpuyeckasi OKpPYKHOCTb, OINpeAeNeHHE TPUTOHOMETPUYECKUX (QYHKIMI YHCIOBOTO

apryMeHTa.

Hauana mamemamuueckozo ananusa

ITocnenoBarensHOCTH, CIOCOOBI 3a/1aHus MOCJIEA0BATEIBHOCTEN. MoHOTOHHBIE
I0CJIEI0BATENBHOCTH.

Apudmernueckas U reomMeTpuueckas Hporpeccuu. beckoHeuHo yObIBarollas reoMeTpudeckas
nporpeccusi. Cymma OeckoHe4YHO YyObIBarolieil reomerpuueckoid mporpeccuu. Dopmyia CI0KHBIX
IpOLEHTOB. VcIoap30BaHNe POrpeccun Uil peLIeHUs PealIbHbIX 3aa4 IPUKIIAJHOTO XapaKTepa.

Mmnooicecmsa u no2uxa

MHoxecTBO, omnepanuu Haj MHoxkecTBamu. Jluarpammsl Oinepa—BeHnHa. IlpumMenenue
TEOPETHUKO-MHOKECTBEHHOTO aIllapaTa JUisl ONMCAaHUs PEAIbHBIX MPOLIECCOB U SIBJICHUH, NPU PEIIECHUN
3a7a4 U3 APYruX y4yeOHBIX PEIMETOB.

Omnpenenenne, Teopema, CIeICTBUE, T0KA3aTEILCTBO.

11 KUIIACC



Yucna u evruucnenus

Hatypanbssle u nensle yncina. [I[pu3Haky 1e1MMOCTH LEIBIX YUCEIL.

Crenenb ¢ palliOHAIBHBIM MOKa3atesaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

Ypaenenus u nepasencmea

IIpeoOpa3oBanue BbIpaXXKEHUH, COAECPIKAIINX JIOTapU(MBI.

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX CTENICHH C PAI[HOHAIBHBIM TIOKA3aTEJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuuecke ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMpl TMHEMHBIX ypaBHEHHH. PelleHne NpuKIIagHbIX 3a4a4d C MOMOIIBIO CUCTEMBI JTMHEWHBIX
YPaBHEHUM.

CucreMpl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3aJad U 3a7ad u3
pas3InYHbIX 00J1acTe HAYKH U peasIbHON KHU3HH.

DyHxyuu u epaguxu

Oynkuus. I[lepuonuueckue ynkuuu. IIpomexyTku MOHOTOHHOCTH (QYHKUUH. MakcUMyMbl U
MUHUMYMBI GyHKIHUU. Hanbonbmee n HanMeHbIIee 3HaueHne (yHKIMHA Ha TIPOMEXKYTKE.

Tpuronomerpuueckue GyHKLIUH, UX CBOMCTBA U rpaUKH.

[TokazarenbHast u norapudmudeckas GyHKIIH, ©X CBOUCTBA U TPapHKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelIeHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonp3oBanne rpadukoB (yHKIMNA A MCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOpHIE
BO3HHKAIOT IIPH PELICHUH 3ajay U3 IPYTUX YUeOHBIX IPEIMETOB U PeaIbHOM JKU3HU.

Hauana mamemamuueckozo ananusa

HenpepsiBable pyHKIMU. METOA HHTEPBAIOB J1JIs pEILIEHUs] HEPABEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHUIA CMBICI TPOU3BOIHOM.

IIpou3BosnHble d3neMeHTapHBIX (yHKIUE. @DOopMylbl HaXOXACHUS MPOU3BOJHONM CYyMMBI,
IPOU3BEICHUS U YaCTHOTO (PYHKIIHH.

[IpuMeHeHHe NPOU3BOAHOM K HCCIEIOBaHHIO (QYHKUMH HAa MOHOTOHHOCTH U OSKCTPEMYMBI.
Haxoxnaenne Haubosb111er0o 1 HAUMEHBIIETO 3HAUEHUS! PYHKIIMHN Ha OTPE3KeE.

IIpumeHeHne NPOU3BOAHOMN I HAXOKACHHUS HAWIY4ILIEro PEIICHNs B IPUKJIAJHBIX 3aa4ax, AJIs
oTpeziesieHus: CKOPOCTH IPOILIecca, 3aJaHHOT0 (GOopMYJI0il Ui TpaduKOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wuterpain, ero reomerpuueckuii u (u3M4ecKkuil cMmbicia. Beruucienue uHterpasia mo dopmysie
Herorona—IJleii6Hnna.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro npeaMera «MaremMaTHKa» JTOJDKHO OOecrednBaTh JTOCTHXKEHHE Ha YPOBHE
cpemHero o0mero 00pa3oBaHUS CIEAYIONIMX JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JIn4HOCTHBIE Pe3yJbTAThI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS TMporpaMMbl y4deOHOro mpeamera «MaremaTukay
XapaKTEePU3YIOTCS:

I'pasicoanckoe socnumanue.

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUU 00yUYaIOMIErocsi Kak akKTUBHOTO U OTBETCTBEHHOTO
YJI€Ha POCCHMCKOTO OOIIeCTBa, MPEACTABICHHEM O MAaTeMAaTHYEeCKHUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, ABICHUH, IPOIEAYyp TPaKIaHCKOTrO 001IecTBa (BEIOOPHI, OMPOCHL U TIP.), YMEHHEM
B3aMMO/ICCTBOBATH C COIIMAIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIIUSAMH U Ha3HAYCHHUEM.

Ilampuomuueckoe socnumanue.

c(hOPMHUPOBAHHOCTBIO POCCHMCKON T'PaKIAHCKOW HACHTUYHOCTH, YBAKEHUS K MPONUIOMY H
HACTOALLIEMY PpOCCHMCKOW MAaTEMAaTHUKU, ICHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHUSIM POCCUHUCKUX




MaTE€MaTUKOB U POCCUMCKOM MaTEMaTU4YECKOM ILIKOJIbI, K HUCIOIb30BAHUIO 3TUX JOCTHKCHHUM B APYIHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH.

Hyxoeno-upascmeenno2o 60CHUMAanusL.

OCO3HaHMEM JIyXOBHBIX LIEHHOCTEH POCCHICKOro Hapojaa; chopMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHHUsI, STUYECKOI'O IOBEJEHHUs, CBSI3aHHOIO C INPAKTUYECKUM IIPUMEHEHHUEM JOCTHKCHUN HAyKu U
NESITeIbHOCTBIO YUEHOT0; OCO3HAHHEM JIMYHOIO BKJIaJa B IOCTPOEHUE YCTOMUMBOro Oy IyLIero.

dcmemuueckoe 60Cnumanue.

JCTETHUYECKUM OTHOLICHMEM K MHpPY, BKJIIOYas JCTETHKY MATEMaTH4YECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/Jay, pELIEHUH, pPaCCyX AECHUN; BOCIHPUMMYHMBOCTHIO K MaTeMaTHYECKUM acleKTam
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

Duzuyeckoe eocnumarue:

c(OPMHPOBAHHOCTHIO YMEHHUSI MPHUMEHATh MaTeMaTHYeCKHe 3HAHHWS B MHTEpecax 3J0pOBOIO U
Oe3omacHOro obpasa *HM3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3J0pOBBIO (340pPOBOE IMUTAHHE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUH W OTABIXA, pEryisipHas (U3NUEcKas aKTHUBHOCTD); (PU3UUECKOTO
COBEPUICHCTBOBAHNUS, IIPH 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBLHOU JEATEIBHOCTHIO.

Ipyoosoe gocnumanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHHEM LIEHHOCTH TPYAOJIO0US; UHTEPECOM K PA3JIMUHbIM cdepam
npoeCCHOHATPHON JEeSTEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M €€ NPUIOKECHUSMH, yMEHUEM
COBEpIIaTh OCO3HAaHHBIK BBIOOp Oyaymiedl mpodeccun M peanu3oBbIBaTh COOCTBEHHbBIC >KU3HEHHBIE
IUTaHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K MaT€MaTHYECKOMY OOpa3OBaHHIO M CaMOOOpa30BaHMIO Ha
IPOTSKEHUM BCEH JKM3HM; TOTOBHOCTbIO K AKTMBHOMY YYacTHIO B PEIIEHUM IPAKTHYECKUX 3akad
MaTE€MaTU4YeCKON HaIIPaBIECHHOCTH.

IJKon02uyeckoe 60cCnumaHnue:

C(OPMHPOBAHHOCTBIO  JKOJIOTUYECKOH  KYJIbTYphl, [MOHMMaHHUEM BIMSHUS  COLMAIBHO-
9KOHOMHYECKUX IPOLECCOB HA COCTOSIHME MPUPOIAHON M COLMANBHOM Cpelibl, OCO3HAHUEM IJ100aIbHOI0
XapakTepa AKOJOTHYECKUX TpOoOIeM; OpHUEHTAIMEeH Ha NPUMEHEHHWE MaTEeMaTW4YeCKHX 3HAaHUN s
peleHns 3a7ady B 00JacTU OKpyXarolled cpe/bl, MIaHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOKHBIX
MOCJIEACTBHM JJISI OKPYKAOLIEH CPEIbI.

Llennocmu nayuno2o nosHanus:

c(OPMUPOBAHHOCTHI0 MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOM MPAaKTUKH, MOHMMAHUEM MaTeMaTH4YeCKOM HayKM Kak cQepbl YeloBEYecKOil
JEATEIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH I Pa3BUTHs LMBWIM3ALUU; OBIAJACHUEM S3BIKOM
MaTeMaTUKd M MaTEMaTUYeCKOM KyJIbTYpOM KaK CpEACTBOM IIO3HAHMS MHpPA; TOTOBHOCTBIO
OCYILECTBIIATH MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh HHINBUIYaIbHO U B TPYIIIIE.

MeTtanpeaMeTHbie pe3yJIbTAThI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHMSI IPOTpPaMMbI y4eOHOro mnpeamera «MaTemaTHKa
XapaKTePU3YIOTCS OBJIAJICHUEM  YHHBEPCAIBHBIMU MO3HABATECILHBIME JICHCTBUSMHU, YHUBEPCATLHBIMHU
KOMMYHHKATHBHBIMU JCHCTBUSIMH, YHHBEPCATHHBIMU PETYISATUBHBIMH JIEHCTBUSMHU.

1) Yuusepcanvuvie nosnasamenvuoie oeticmeus,  obecrneynBaoT  GopMHpoBaHHE  0a30BBIX
KOTHUTHUBHBIX TIPOIECCOB OOydarommxcs (OCBOGHHE METOJOB IMIO3HAHUS OKPYXKAIOIIEr0 MHPa;
MIPUMEHEHUE JIOTHUECKHX, HCCIIeIOBATEIIbCKUX OIepaIuii, yMeHui padoTaTh ¢ nHQOpManuei).

bazosvie nocuyeckue deticmsus:

BBISBJIATh M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPHU3HAKH MATEeMATHYECKUX OOBEKTOB, IMOHSATHH,
OTHONIICHUN MEXIy MOHATUIMHU;, POPMYITUPOBATEH ONPEACTICHUS IOHATUN; yCTaHABIIUBATh CYIIECTBEHHBIN
MpHU3HAK KJIACCH(PUKAIIUN, OCHOBAHHMS JIJIsl 000OIICHUS U CPABHEHHUS, KPUTSPUH TIPOBOJIUMOTO aHAITN3A;

BOCIPUHUMATH, (OPMYIHUpPOBaTh ¥ MPeoOpa3oBBIBATH  CYXKICHUS: YTBEPAUTENbHBIE U
OTpUIATEIIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIIHE; YCIIOBHEIC,

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUHs B dakTax, JaHHBIX,
HAOJIOJICHUSAX W YTBEPXKJICHUSAX; TMpeiaraTb KPUTCPUH JUIS BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUL;

JieNnaTh BBIBOJABI C KCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEOYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUEHHI 10 aHAJIOTUH;




MPOBOANTHh CAMOCTOSATEIHHO J[OKA3aTeIhCTBA MATEMAaTHYECKUX YTBEPKICHHUH (MPSMBbIE U OT
MIPOTUBHOT0), BBICTPAWBATh ApryMEHTAIUIO, MPUBOJUTH NMPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIC CYKJICHUS U BHIBOBI;

BbIOMpaTh crnoco0 pemieHus y4yeOHOM 3aaauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB PpELICHMUS,
BEIOMpaTh HANOOJIeE TOIXOSIINN C Y4ETOM CAaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTCPUEB).

basosvle uccnedosamenvckue deticmeus:

WCIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKH HMHCTPYMEHT TMO3HAHUS; (HOPMYIHPOBATH
BONPOCHI, (DUKCUPYIOIINE MPOTUBOpEUne, IpodiieMy, YCTaHABIMBATh UCKOMOE U AaHHOE, (OPMUPOBATH
TUIOTE3Y, aprYMEHTUPOBATh CBOIO MO3UIINIO0, MHEHUE;

MIPOBOJUTH CaMOCTOSITEIPHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIICIOBAHUE 1O yCTaHOBJICHUIO
OCOOCHHOCTEl MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, IMPOIEcca, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMU, SIBJICHUSIMH, TIPOIECCAMH,

CaMoCTOSITeNIbHO (POpMYIUpOBaTh OOOOLICHHS W BBIBOJBI 10 pe3ylbTaTaM MPOBEAEHHOIO
HAOJIO/ICHUSI, WCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTHh TIOJYUYEHHBIX pPE3yJbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXXKHOE PA3BHTHE TPOIECCa, a TAKXKE BBIIBUTATh MPEAMOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIOBHUSX.

Paboma c undopmayuen:

BBISBJIATH JAePUUUTHI MHPOpPMAIMK, NaHHBIX, HEOOXOAMMBIX [JIsI OTBETA HA BOMPOC W JUISA
pelICHHS 3a/1a4H;

BBIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH, CUCTEMATHU3UPOBAThH
¥ MHTEPIPETUPOBATH HH(OPMALIUIO PA3IMYHBIX BUJOB U (DOPM MPEICTABICHHUS;

CTPYKTYypUpOBaTh HMH(OpPMALNIO, TPEACTABIATh €€ B pa3NuyHbIX (opMax, HIUTFOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HH(DOPMALIMH IO CAMOCTOATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvhvle KoMMyHUKAmMueHvle Oeticmeusl, o0ecreunBaroT c(hopMUPOBAHHOCTH
COLIMATTbHBIX HABBIKOB 00YYAIOIINXCS.

Obwenue:

BOCIPUHUMATH U (HOPMYITUPOBATH CY>KICHHS B COOTBETCTBHH C YCIOBHSIMH H LIETISIMHU OOIICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHUS B YCTHBIX W THCHMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHHUS T10 XO/1y PeIIeHHs 3a/1a4l, KOMMEHTHUPOBATh OMyUYEHHBIH pe3ynbTaT;

B X0JI¢ 00CYKJICHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIa€MOM TEMBI, TIPOOJIEMBI, PeIIaeMOi
3a/lay¥, BBICKA3bIBaTh WJCH, HAIICJICHHbIE HA IOUCK pEIIEHUS; COMOCTABIATH CBOU CYXKICHHS C
CYKICHUSMH JIDYTUX YYaCTHHUKOB JIMANOra, OOHAPYKMBATh pa3jMdde W CXOACTBO IMO3WIUH; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJICTaBIATh PE3YJbTaThl PEIICHUS 3aJadd, OSKCICPUMEHTa, WCCISAOBaHUS, IPOCKTa;
CaMOCTOSITENILHO BBIOMPATh (opMarT BBICTYIJICHHS C YYETOM 3ajad MPE3eHTAlMd M OocoOeHHOoCTen
ayJIMTOPHH.

Compyonuuecmso.

MMOHMMATh M UCITOJIB30BATh MPEUMYIIECTBA KOMAH/JHON Y WHIMBHIyJIbHON paOOTHI IIPH PEIICHUN
y4eOHBIX 3a]a4; MPUHUMATh 1[eIb COBMECTHOW IeATeIhHOCTH, TUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOM
paboThl, pacmpenensTh BUIbl pabOT, IOTOBapUBAThCS, OOCYXKIaThb MPOLECC W Ppe3yibTaT padoThl;
0000111aTh MHEHUS HECKOIBKUX JIOIEH;

y4acTBOBATh B IPYIIOBHIX (hopmax paboThl (00CyX)AeHUS, 0OMEH MHEHH, «MO3TOBBIC IITYPMBD»
U WHBIC); BBIMOJIHATH CBOI YacTh PAaOOTHI M KOOPAWHUPOBATH CBOM JEHCTBHUS C OPYTHMH YJICHAMHU
KOMaH/Ibl; OIICHHBATh KAa4eCTBO CBOETO BKJaJia B OOIIHMHA MPOIYKT MO KPUTEPHSIM, cHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBHSI.

3) YVuusepcanvuvie pecynsimugnule deticmeus, 00eCTICUNBAIOT dbopMupoBaHUe CMBICJIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopeanuszayus:

COCTaBIISITh TUIAH, AITOPUTM PEIICHHS 3a/1a4H, BBIOMPATh CIIOCO0 PENICHHUs C YUYETOM UMEIOLIUXCS
PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BapHAHTHI PEIICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

CamokoHmpons:




BJIaJIeTh HABBIKAMU TI03HABATENbHOW pe(IeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN H
MBICIIUTENIBHBIX MPOLECCOB, MX PE3yJbTAaTOB; BIAJAETh CHOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yibTaTa pelleHns MaTeMaTUIeCKOU 3a1a4H;

IIPEIBUIIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTB IIPHU PEILICHUN 33/1a4H, BHOCUTh KOPPEKTUBBI
B JICSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJbTaTa LEIU U YCIOBHIM, OOBSCHITh MPUUYMHBI JOCTHXKEHUS WIN
HEJIOCTUKEHHUS PE3yJIbTAaTOB AEATEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yJibTaThl

OcBoenue yuyeOHOTO Kypca «Anredpa 1 Hadajla MaTeMaTHUYEeCKOI0 aHaJu3a» Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHus AOJDKHO 00eCHeunBaTh JOCTHIKEHHUE CIEIYIOUINX MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJbTaToOB:

10 KUIACC

Yucna u evruucnenus

OnepupoBaTh NOHSTUSAMU: PALUOHAIBHOE U JIEHCTBUTEIIBHOE 4YHUCIIO, OOBIKHOBEHHas U
JeCATUYHas ApOOb, IPOLIEHTHI.

BrImonHATh apupMeTHYECKIE OTEpaIiy C PAIlHOHATILHBIMU U JICHCTBUTEILHBIMU YUCIIAMH.

BbImonHATe npubamkEHHBIE BBIYUCICHUS, UCIIONIB3YS NpaBUla OKPYTJIEHUS, JeNaTh MPUKUAKY U
OLICHKY pE€3yJIbTaTa BHIYMCICHHUI.

OnepupoBaTh NOHATHSAMM: CTENEHb C IEJIbIM II0Ka3aTeleM; CTaHAapTHas ¢opMma 3amucH
JEHCTBUTENBHOTO YHCIIa, KOPEHb HATypaJlbHOM CTENEeHM; UCIOJb30BaTh MOAXOJALIYI0 (OpMY 3amucu
JEHCTBUTENIBHBIX YUCEN IS PELICHMsI IPAKTUYECKUX 3a/1a4 U ITPEICTAaBICHHS JTaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCMHYC W TAHI'€HC IPOU3BOJIBHOTO YIJa; MCIIOJIb30BaTh
3aIMCh MPOU3BOJIBHOTO yIila Yyepe3 0OpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

Ypaenenus u nepasencmea

OnepupoBaTh MOHATUSAMHU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO; LEJIOE, PalMOHAIBHOE,
UppalMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BrimonHaTe npeobpazoBaHys TPUTOHOMETPUYECKHUX BBIPAXKEHUH U pellaTh TPUTOHOMETPUUYECKHE
YpaBHEHHUS.

BoimonHaTe npeoOpa3oBaHus LEJbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U pelaThb
OCHOBHBI€ THUIIBI LIEJIbIX, PAlIMOHATIBHBIX U HPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHITh ypaBHEHUS M HEPABEHCTBA JUIsl PELICHUS MaTeMaTMYECKMX 3aJad W 3aJad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HHU.

MogenupoBaTh peajbHble CUTyallUd Ha sI3bIKe alreOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA IO YCIOBHUIO 3aJaud, UCCIENO0BaTh MOCTPOEHHBIE MOJIENM C HMCIOJIb30BAaHUEM allapara
anreOpsl.

Dynxyuu u epaguxu

OnepupoBaTh MOHATUSAMH: (DYHKIHUSA, crOcOObl 3amaHus (YyHKIUH, OOJAaCTh ONpEIeNeHHUs U
MHO’KECTBO 3HaU€HUN (QyHKIUY, rpa@uK GyHKINH, B3aUMHO 0OpaTHbIE (YHKIIHH.

OnepupoBaTh TOHATHAMU: YETHOCTh M HEUYETHOCTh (PYHKUMHU, HYIH (YHKIHUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpapuky QyHKIMHA U1 pelIeHns] ypaBHEHUH.

Crtpouth ¥ yuTaTh rpaduKu JMHEHHON (QyHKINHU, KBaAPATUYHON (PYHKIIMU, CTETIEHHON (pyHKUINN
C LIEJIBIM [T0Ka3aTEeJIEM.

Ucnonb3oBatk rpaduku GyHKUMN AJ UCCIETOBAHMS MPOLIECCOB M 3aBUCUMOCTEN MPU PELICHUH
3aa4 U3 APYrux y4eOHBIX MMPEIMETOB M peabHOM JKU3HU; BBIpaXKaTh (POpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU.

Hauana mamemamuueckozo ananusa

OnepupoBaTh MOHATHSMHU:  IIOCIEAOBAaTENbHOCTb, apu(pMeTHUecKass U  TIeoMeTpuyecKas
IIPOIPECCHUH.



OmnepupoBaTh MOHATUSMH: OECKOHEYHO YOBIBAIOIIAs T'€OMETPHUECKasi MPOTpPeccHsi, CyMma
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM TIPOTPECCHH.

3amaBarh MOCIEIOBATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIILHOCTEH W MPOTPECCHIA ISl PEIICHHS pPeajbHBIX 3a1a4
NPUKJIQJHOTO XapaKTepa.

Mnooicecmsa u nocuka

OHepI/IpOBaTL MOHATHUAMU: MHOXKXCCTBO, OIICPpAllMH HaJl MHOKCCTBAMMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBCHHBIM ammapaT JUlsl OMHCAHUS PEalbHBIX MPOIECCOB U
SIBJICHUI, TIPU PEIICHUH 33]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

OmnepupoBarh MOHATUSME: ONPEICTICHNUE, TEOpEMa, CIIEACTBUE, T0OKA3aTEIbCTBO.

11 KUIACC

Yucna u evruucnenus

OnepupoBaTh NOHATHSAMM: HATypajbHOE, LIEJIOE€ YMCIO; HCIOJIB30BATh INPU3HAKU JAEIUMOCTU
LEJIBIX YUCEJl, Pa3JI0KEHUE YUCIIAa HA IIPOCTHIE MHOKUTEIIN 7S PEILECHUS 3a1a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAJILHBIM [T0OKA3aTEIEM.

OmnepupoBaTh MOHATUSAMHE: JIOTApU(M YUCIIA, IECITUYHBIE U HATYPAJIbHBIE JIOTapU(MBI.

Ypaenenus u nepasencmea

[IpumeHsTH CBOMCTBA CTENEHU MJi1 NpeoOpa3oBaHMsl BBIPAXKEHUM; ONEpPUPOBATh IOHSITHUIMU:
IIOKAa3aTeIbHOE YPAaBHEHME M HEPABEHCTBO; pPEIIaThb OCHOBHBIC THUIIBI IIOKA3aTEJIbHBIX YPaBHEHUH U
HEPaBEHCTB.

BrimonHaTe nmpeoOpa3oBaHusl BhIpAXKEHUH, COAEPIKAIINX JIOTapu(Mbl; ONEepUpOBaTh MOHATUSIMMU:
Jorapu(pMHUECKOE ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITBI JIOTapU()MUIECKUX YPAaBHEHUN U
HEPaBEHCTB.

Haxoauts perienus npocTeHnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JINHENHBIX YPABHEHUH U €€ PELIEHUE; UCTI0Ib30BaTh CUCTEMY
JVMHENHBIX YPaBHEHUH U1 PEIIeHUs] IPAaKTUYECKUX 3a/1a4.

HaxomuTe pemieHHus NpPOCTEHIIMX CHCTEM M COBOKYIHOCTEH pallMOHAIBHBIX YpaBHEHHH U
HEPaBEHCTB.

MogenupoBaTh peajbHble CUTyallUd Ha sI3bIKe alreOpbl, COCTABIIATH BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA U CHCTEMBI II0 YCJIOBHIO 33Jayd, UCCIIEAO0BAaTh IOCTPOECHHBIE MOJEIU C HCIOIb30BAHUEM
ammapara ajnreopsbl.

Dynxyuu u epaguxu

Onepuposarb HNOHITUAMM: IIEPUOINIECKAs byHKIHSA, IIPOMEXYTKH MOHOTOHHOCTH
(GYHKIUM, TOUKH JKCTpeMyMma (QYHKIUH, HauOoJyiplliee W HauMEHbIllee 3HauyeHus (QyHKUMU Ha
POMEXKYTKE; UCIOIb30BATh UX JJIsl UCCIIE0BaHUS (PYHKIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTh NOHATHAMU: TpapUKU MMOKA3ATEIBHOM, JIOTApUPMUUECKOW U TPUTOHOMETPUUECKUX
byHKIMH; M300paxaTh UX Ha KOOPAMHATHOW IJIOCKOCTH M HCIIOJIB30BATh JUIS PELICHUs YpPaBHEHUH H
HEpPaBEHCTB.

N300pakaTh Ha KOOPAMHATHON IUIOCKOCTH IpaUKHU JTUHEWHBIX YPaBHEHUH M MCIOJIB30BaTh UX
JUISl pELLIEHUs] CHCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonb3oBare rpaduku GyHKUMN [UIs MCCIEIOBaHUS MPOLIECCOB M 3aBUCUMOCTEH U3 JIPYrHX
y4eOHBIX TUCHUIUIMH.

Hauana mamemamuueckozo ananusa

OnepupoBaTh TOHATHUAMHU: HeNpepbIBHAS (QYHKIMS; IPOU3BOAHAs (YHKUIUHU; HCIIOJIb30BATh
reOMEeTPUYECKUi 1 (PU3MUECKH CMBICI TPOU3BOAHOM I pelIeHHs 3ajay.

Haxomute mnpou3BOJHBIE AJIEMEHTApHBIX (QYHKIUIH, BBIYUCIATH TMPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh MpOM3BOAHYIO JJIsi MCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTb M 3KCTPEMYMBI,
OPUMEHSTH Pe3yJIbTAaThl UCCIEAOBAHMS K IIOCTPOCHUIO TPaHKOB.

Hcnonb30BaTh NPOU3BOAHYIO Ul HaXOXKAEHUS HAWIY4YIIErO PELICHHs B IPUKIAJHBIX, B TOM
YHCJIE COLMATbHO-I)KOHOMUYECKHUX, 3a/1a4aX.



OnepupoBarh TMOHATHSAMH: TEPBOOOpa3Hass ¥ HWHTErpai;, IMOHUMATh T'E€OMETPUYECKHA U
(U3HYECKUI CMBICT HHTErpaa.

Haxomute mnepBoOOpa3HbIE dJIEMEHTapHBIX (YHKIMH; BBYUCIATH HWHTETpal 1o (opmyme
Herorona—Jleliouuna.

Pemarp mnpukiamHele 3amadd, B TOM YHUCIE COLMATHHO-JKOHOMHYECKOTO H (U3HUYECKOTO
xapakTepa, CpeJICTBAMH MaTEeMaTHYECKOT'0 aHAJIH3a.
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