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PaGouast mporpamMma yueOHOTO TipeMeTa «Anredpa u Hadaia MaTeMaTHIECKOTO aHaTN3a)
6a3oBoro ypoBHs ans oOyuatommxcsi 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepaiabHOro
rOCyJapCTBEHHOTO 00pa30oBaTEeIbHOIO CTAaHIAapTa CpenHEero odmiero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIBIBIIEMBIX K MAaTEeMaTHYECKOMY OOpa30OBaHHIO, U
TPAaaUIMA POCCHICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJCHHE
KJIIOYEBBIMH KOMIIETCHLIMSIMH, COCTABIISIOMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JHMYHOCTHOIO M IIO3HABATEILHOTO Pa3BUTHS
JMYHOCTH 00YYaOIIHXCS.

B yueOHOM IU1aHe Ha M3y4eHHUe Kypca alreOpbl M Hayajl MaTeMaTHYecKOro aHaj3a Ha 6a30BOM
ypoBHE O0TBOJIUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B Hezenmo B 11 kiacce, Bcero 3a JiBa
roga ooyuenus — 170 gacos

COAEPXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucia ¥ BbIYMCICHHSA

Pannonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omepanMM ¢ palMOHAIBHBIMU  YHCIaMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHUU. [IpumeHeHue apoOell M MPOLEHTOB JUIS pELIEHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIBHON KU3HH.

JeiicTBuTenpHble yKcaa. PanyoHanpHble W MppalMoOHaNbHble uyucia. Apudmernueckue
olepaluu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOamkEéHHble BBIYMCICHUS, IPAaBUIa OKPYTJICHHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHHMN.

Crenens ¢ nensiM mokasareneM. CranmapTHas ¢Gopma 3arucH AeHCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue mnoaxosmeil (GopMbl 3amMcu  JAEHCTBUTENbHBIX 4YHCEN I  pPELIeHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypallbHOM cTeneHu. JIedcTBUS ¢ apu@MeTH4eCKUMHU
KOPHSIMH HAaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHE
bopMyIbI.

VYpaBHeHHe, KOpeHb ypaBHeHU. HepaBeHCTBO, pemeHne HepaBeHCeTBa. MeTo1 MHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHaqbHbIX ypaBHEHUI U HEPAaBEHCTB.

Pemenne TpuroHoMeTpUUECKUX ypaBHEHUH.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHMX 3aJad W 3a1ad U3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

DOyHKUUH U rpaduKu

OyuK1us, crocoosl 3ananust GyHkuun. I'papux Gyaxnun. Bzanmuo oOpatHbie GyHKINU.

Ob6unacTp onpeneneHuss ¥ MHOXKeCTBO 3HadeHH ¢pyHkiuu. Hymu dynkuuu. IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHDBIE (PYHKITHH.

CrenenHass (yHKIMS C HaTypaJbHbIM M LI€JbIM Moka3areneMm. EE cBoiicTBa U rpaduk.
CoiicTBa u rpaduk KOpHA N-0if cTeNeHu.

TpuronomeTrpuyeckass OKpPY)KHOCTb, ONpPEIEICHUE TPUTOHOMETPUUECKUX (YHKIMMA
YHUCIIOBOTO apryMEHTA.

Havaja maTeMaTH4eCKOro aHaJIu3a



ITocnenoBaTeNbHOCTH, CHOCOOBI  3aJaHMs  IOCICAOBATEALHOCTEH. MOHOTOHHEIE
MOCJIEI0BATEILHOCTH.

ApudmeTrndeckass W TeOMETpHYECKas  Nporpeccuu. beckoHewHO  yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOLIEH MeOMETPHUYECKON MPOTrPECCHH.
@dopmyna CIOXKHBIX MPOLEHTOB. Vcmnonb3oBaHWe MPOTPEecCHM AJsl PEIIeHUs pealibHbIX 3aJay
MPUKJIAHOTO XapaKkTepa.

MHoxkecTBa M JIOTHKA

MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O almapara JAjsi ONMCAHMs PeajbHBIX IMPOLIECCOB U SIBICHUH, IpU
peIIeHNH 3aa9 U3 IPYTUX y4EOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BLIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ palluOHAIBHBIM ITOKa3aTeaeM. CBOWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUsI M HEpaBEHCTBA

[TpeoOpa3oBaHue BRIPAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMOHAIBHBIM IIOKA3aTEIEM.

ITprMeprl TPUrOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JTMHENHBIX ypaBHEHMH. PemeHue NpukiaaaHbIX 3a1ad C MOMOLIBIO CUCTEMBI
JMHENHBIX YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUMH, CHUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHYECKUX 3a1ad U
3a]a4 U3 Pa3IUYHBIX 00JacTel HAyKU U peabHON >KHU3HU.

DOyHKIUM U rpauKu

Oyukuus. [lepuoguueckue  ¢ynkuuu. IIpoMeXyTkM  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbl (yHKIUU. HaunOonbliee M HauMmeHbllee 3HaYeHUE (QYHKIMH Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHas u gorapudmuueckas GyHKIUU, KX CBOMCTBA U ITpaUKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 1 pEIICHUS] YPABHEHHU I U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (YHKUMH Ui HCCIEAOBAaHUS MHPOLECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana matemMaTH4yecKoro aHajamsa

HenpepriBable pyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[TpousBosHbIe 3reMeHTapHBIX (QyHKIMHA. DOPMYIIBI HaXO0XKIEHHUS MPOU3BOJAHON CYMMBI,
MIPOU3BEIECHUS U YaCTHOTO (PYHKLIUH.

[TpyMmeHeHre NPOU3BOIHOM K MCCIET0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxoxxneHne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMU Ha OTPE3Ke.

IIpuMeHeHre NpPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEro PEUICHWs B IPHUKIAIHBIX
3ajjauax, AJs OIpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOro (popMyJIoil uiK rpaukoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.



WHTterpan, ero reomMeTpuueckuil W (U3MYCCKUN CMBIC. BhluncieHne WHTErpajia o
¢dopmyne Herotona—IJlelioauna.

IIVNIAHUPYEMBIE PE3YJIBTATBI
OcBoenue y4yeOHoOro mpenmMera «MaTeMaTuka» IOJDKHO oOecreuuBaTh JOCTHXKEHHE Ha
YPOBHE CpeIHEero ooOuero o0pa3oBaHMs CIEAYIOIUX JHMYHOCTHBIX, METAlpEeIMETHbIX MU
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JUYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa
XapaKTEepPU3YIOTCS:

['paxxnanckoe BocuTaHue:

c(hOpMUPOBAHHOCTBIO TPAKIAHCKOW TMO3MIMH OOydYaromerocs KaKk aKTHBHOTO |
OTBETCTBEHHOI'O WJIE€HAa POCCHUHCKOro OOIIEeCTBa, MPEICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHM, MPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI MU TMp.), YMEHHEM B3aUMOJEHCTBOBATh C COIMAJIBLHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSMHU M Ha3HAYCHUECM.

[TarpuoTryeckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTHIO POCCUNCKON IPAKIAHCKON UACHTUYHOCTH, YBRXKEHHUS K MPOLLIIOMY U
HACTOSIIIIEMY POCCUHCKONW MAaT€MAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHHUSM POCCUUCKHUX
MaTeMaTUKOB U POCCHUICKON MaTeMaTHYECKOW IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JIOCTHKCHUH B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUSL:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOpPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYUBOTO OYyIYIIETO.

DcTeTudyecKoe BOCIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, PpaCCYX JCHH; BOCIPUUMYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IuvyHbIX BUJIOB UCKYCCTBA.

dusndeckoe BOCIIMTAHNUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSATh MaTeMaTH4YeCKue 3HaHUsS B HHTEpecax
310poBOTO U Oe3omacHoro o0Opa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUEe, COATAaHCHPOBAHHBIA PEKUM 3aHSATHUN M OTHAbIXA, peryispHas (usmdeckas
aKTHUBHOCTH); (PU3UUYECKOTO0 COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIHOPTHBHO-030POBUTEIIHHON
JIeITEIIbHOCTEIO.

TpynoBoe BociUTaHHeE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHoHaTBEHON NEITeTbHOCTH, CBSI3aHHBIM C MATEeMATHKON M €€ MPUIOKCHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHdecKoMy O0Opa3oBaHUIO U
caM000pa30BaHUIO Ha MIPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIIICHUN
MPaKTUYECKHX 3a/1a4 MAaTEMaTHIECKON HAITPABICHHOCTH.

KOJIOTUYECKOE BOCITMTAHIE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOM KYNIbTYpPhl, MOHUMAaHHEM BIHUSHUS COLUATHHO-
HSKOHOMHUYECKHUX IPOLIECCOB HA COCTOSHHE MNPUPOJHONW U COLMAIBHOW CpeAbl, OCO3HAaHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUN Ui PEeLIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAlOB €€ pa3BUTUSA U 3HAYMMOCTH I Pa3BUTHUS LIMBUIIN3ALINN;
OBJIQJICHUEM S13IKOM MAaTEMAaTUKHU U MATEMaTUYECKOMN KyIbTYpOil KaK CPEJCTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISITh IPOEKTHYIO U UCCIIEN0BATEIBCKYIO IE€ATEIbHOCTh MHAUBUYAIBHO
U B TpyIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3yiabTaThl OCBOSHUS IPOrpaMMbl yueOHoro npeamera «MaTemaTuka
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMlU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 obyyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMaTHYCCKHUX OOBEKTOB,
MOHSITHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACNCHUsI MOHATHUMH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSX; MpeaaraTb KPUTEPHH ISl BBISBIICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIFOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOoJIee MOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

bazoBrle uccnenoBarenbckue JeUCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCICIOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpOBaTh BOIPOCHI, PUKCUPYIOITNE MPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBaHUE TIO0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0OBEKTaMH, SIBICHUSMU, TIPOIICCCAMMU;



® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHMS U  BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIIOJEHUS, UCCIIEA0BAaHMs, OLEHUBATh IOCTOBEPHOCTh MOIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH Ae(PUUIMTH MHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HMH(OpPMALUIO, TNPEACTaBIATE €€ B pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATILHBIX HABLIKOG 00YUAIOUIUXCH.

Obuenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHUS 33]]aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOM TEMBbI, IPOOIEMBI,
pelmaemMoi 3a/1a4n, BICKa3bIBaTh UJCH, HALIEJICHHBIC Ha TOUCK PELICHHUST; COMTOCTABISTh
CBOU CYXJIEHUS C CY)KICHUAMHU JAPYIHX YYaCTHUKOB JTMasiora, OOHapyKUBATh pa3indne
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMynnpoBaTh pa3HOINIACHs, CBOU
BO3PAXKCHHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS € YY4E€TOM 3a7ad IMPE3CHTAIUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® TIOHWMAaTh U UCTIOJIH30BATH IPEUMYILECTBA KOMAHHON U HHUBHIyaIbHON pabOThI IpH
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, TJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTbh BHIbl paboT, JOroBapUBATHCS,
o0cyxJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOJIbKHX JIFOJIEH;

e y4yacTBOBaTh B IPYyMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YaCTh paOOTHI 1 KOOPAMHUPOBATH CBOM JIEHCTBUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh KaYeCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KpUTEPHIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom hopmuposanue CMvlcio8bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABIIATh IJIaH, aJTOPUTM pELICHHs 3aJayd, BBIOMpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4€TOM HOBOM MH(OPMALINU.

CaMOKOHTpOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pedleKcuH KaKk OCO3HAHUS COBEPIIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pEe3yNbTaToOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIbTATbBI
OcBoenne yueOHOTO Kypca «AnreOpa M Hayajla MaTeMaTHYeCKOrO aHAIN3a» HA YPOBHE
cpenHero oouiero o0pa3oBaHus TOJDKHO OOECTIeunBaTh JOCTHXKEHUE CIIETYIOUIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia ¥ BbIYUCICHUA

OnepupoBaTh MOHATHSAMH: PAllMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsl U
NeCATUYHASL APOOB, IPOLICHTEHI.

BeimonusaTe apudmMeTnueckue onepannu ¢ palioHaIbHBIMU U AEHCTBUTEIbHBIMH YHCIIAMHU.

BeinonHATe npuOMMKEHHBIE BBIYMCICHUS, HCIIOJB3YS IpaBWIa OKPYIJIEHUs, JeJaTh
IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HMOHSATHSIMH: CTEIIEHb C IEJBIM TOKa3aTeleM; CTaHAapTHas (Gopma 3ammucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHON CTENEHH; MCIOJIb30BaTh MOAXOIAILYI0 (OopMy
3alMCH JEHCTBUTEIBHBIX YHACEN ISl PEIICHNs TPAKTUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBarh MOHATHSIMH: CUHYC, KOCUHYC U TAHT€HC NPOU3BOJILHOIO YIJIa; CIOJIb30BATh
3amnuch MPOU3BOJIBLHOIO YIila uepe3 o0paTHbIE TPUTOHOMETPUUECKHE (PYHKIINH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BoinonuATe  mpeoOpa3oBaHHS ~— TPUTOHOMETPUUECKHMX  BBIpAXEHHMM M pemiarhb
TPUTOHOMETPUUECKHE YPABHEHUS.

BeinonHATe npeobpa3zoBaHus LIEJBIX, PAllMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIE€JIBIX, PAIUOHAIBHBIX U UPPALMOHAJIbHBIX YPaBHEHUIN 1 HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEpaBEHCTBA JUIsl PELICHHUS] MaTeMaTUYeCKUX 3a/1ay U 33134 U3
pa3INYHBIX 00JIacTe HAYKU U peabHON KU3HH.

MogenupoBaTh peajbHble CHUTYallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHHs, HEPABEHCTBAa IO YCIOBUIO 3aJayM, HCCIEN0BaThb TIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh NOHATUAME: (PYHKIIHS, CIOCOOBI 331aHUs PYHKIMHU, 007IaCTh ONpeaeIeHUs U
MHO’KECTBO 3HaUeHUN (QyHKIUY, rpa@uK GYHKIMH, B3aUMHO OOpaTHbIE (YHKIIUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD QYHKIINH, HYIH () YHKIIUHU, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduku QyHKIMHA U1 peLIeHns] ypaBHEHUH.



Ctpouth W yuTaTh Tpa@uKu JTUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIMU, CTEMEHHOMN
(GYHKIINH C [IETBIM TTOKA3aTEIEM.

Hcnonws3oBate rpaduku GyHKIUN A MCCIEAOBAaHUS IMPOIECCOB M 3aBHCHUMOCTEH Tpu
pellleHnn 3aJa4 U3 APYruX Y4eOHBIX MPEIMETOB U pPeajbHOW XKU3HU; BBIpaXaTh (opMyliaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hauvana maTemMaTnueckoro aHajamsa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apU(METHUECKass U T'€OMETPHUYECKast
IIPOTPECCHM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaroasi FeOMeTpUYEecKas Mporpeccus, cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUYECKOI MPOTPECCHH.

3aaBaTh OCIEA0BATENbHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcrnonb30BaTh CBOMCTBA IMOCIENI0BATEIBHOCTEN M MPOTPECCUi IS PELICHHS PealbHBIX
3a/1a4y IPUKJIaJHOrO Xapakrepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, ONI€pPAIMH HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JUisl ONMCaHUs PEAIbHBIX MPOLECCOB
U SIBJICHU, IPU PEIICHUU 3a7a4 U3 JPYTuX y4eOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUSAMU: OINIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTb MNOHATHSIMM: HATypaJlbHOE, L€JI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHACIIA HA IIPOCThIE MHOKUATEIN JJIs PELICHUS 3a]1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PallMOHAIBHBIM [T0KA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, 1eCATUYHBIC U HATYpaJIbHbIC JIOTapU(MBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsITH CBOWCTBAa CTENEHW /s MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHSTHAMM: TOKA3aTENbHOE YPABHEHNE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIBHBIX
YPaBHEHHI U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAKEHUH, COJEp)KAlIMX JIorapu(Mbl; ONEpUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxoauts pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX ypaBHEHUH U €€ pelIeHHe; UCII0JIb30BaTh
CUCTEMY JIMHEWHBIX YPaBHEHUH JJIsl pEIIeHUS MPAaKTUYECKUX 3a/1a4.

Haxoauts pemeHust mpocTelnX CUCTEM M COBOKYITHOCTEH pallMOHAJIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE ainreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 3aJ]a4M, UCCIIEN0BATh IOCTPOCHHBIE MOJIEH C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DOyHKUUH U rPpaduKu

OnepupoBaTh MOHATHUSAMH: Tepuoanyeckas (QYHKIUS, TMPOMEXKYTKH MOHOTOHHOCTU
(GYHKIMHM, TOYKH SKCTpeMyMma (YHKIMH, HauOoJblllee W HauMeHbIIee 3HaueHUs (YHKIUU Ha
IPOMEXYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  MOHATHAMHU:  rpaduKd  [OKa3aTeIbHOM,  Jorapupmuyeckod  u
TPUTOHOMETPUYECKUX (PYHKUMN; N300pakaTh X HAa KOOPJUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pEILICHNs YPABHEHU U HEPABEHCTB.



N3o0pakaTh Ha KOOPAWMHATHOM TUIOCKOCTH TpaduKH JIMHCHHBIX ypaBHECHUH U
MCIIOJIb30BAaTh UX VISl PEILICHUSI CUCTEMBI JINHENHBIX YpaBHEHUI.

Hcnonb3oBate Tpapuku (YHKUMH A7 MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTremMaTH4yecKkoro aHajaimsa

OnepupoBaTh NOHATUSAMHE: HENPEpbIBHAS (YHKINS; TPOU3BOIHAS (DYHKIIMH; UCTIOIb30BATh
reOMETPUYECKUI B (PU3UYECKHIA CMBICI TPOU3BOIHOM ISl PELICHUS 3a1ay.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTh MNPOM3BOAHYIO ISl HCCienoBaHMSA (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHHS K TOCTPOCHHIO IPa(hUKOB.

Hcnonb30BaTh NPOU3BOAHYIO Ui HAXOXKACHUS HAWIIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: NEpPBOOOpa3Has W HUHTErpall; MOHMMATh I€OMETPUUECKUH U
(buznyecKuil CMbICI UHTErpaa.

Haxoauts nmepBooOpa3Hble 35ieMeHTapHbIX (YHKIUN; BBIYUCIATH UHTErpai mo GopMmylie
Herorona—Jleliouuma.

Pemate mpukiagHble 3324, B TOM YHCIIE COIMAIBHO-I)KOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHYECKOI0 aHaIn3a.

TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoJunuecTBo 4acos J1eKTPOHHBI
Ne ©
o/ HaumenoBanue pa3jiesioB u Bee KouTpoan IlpakTHue (undposbie)
- TEM MPOrpaMMbl o HbIE CKHe 06pa30BaTeJ1
padoThI padoTHhI bHBIE
pecypcsbl
MHokecTBa pallMOHATIBHBIX U
1 JIEHCTBUTEIILHBIX YHCETT. 14 1
PannonanbHble ypaBHEHUS U
HEpaBEHCTBA
@YHKIMH U TPadUKH.
2 CreneHs ¢ LeNbIM 6

IIoKa3aTcjieM

Apudmernueckuit KOpeHb n—
O CTENeHH.
HppaunoHanbHble ypaBHEHUS
¥ HEPaBEHCTBA
Dopmysl

4 TPUTOHOMETPHUH. TpUroOHOMET 22 1
pHUYECKUE YpaBHEHUS

ITocaenoBaTenbHOCTH U

5 5
POTPECCUU
6 [ToBTOpEeHwMe, O606IJ_I€HI§€, 3 1
cucreMaTui3anda 3HaHUN
OBHIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOIT'PAMME



11 KUIIACC

Ne
n/
n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMMbI

CreneHs ¢
panoHaTbHBIM
IIOKAa3aTelIcM.
IlokazarennHas
byHKIHSA.
IlokazaTennHBIC
ypaBHEHUS U
HEpaBEHCTBA

KoaunuyecTBO 4acoB

Bcer  KoHTpoJubH

ble padoThI

12 1

IIpakTHyeck
ue padoTsbl

DJIEKTPOHHbBIE
(undposBbie)
o0pa3oBaTe/ibH
ble pecypchbl

Jlorapupmuueckas
byHKIHSA.
Jlorapugpmuueckue
yYpaBHEHUS U
HEpPaBEHCTBA

12

Tpuronomerpuueck
ne QYHKIUN U UX
rpaduKH.
Tpuronomerpuueck
1€ HEPaBEeHCTBA

[IpousBoHas.
I[Ipumenenne
IIPOU3BOHOM

WNHterpai u ero
IIPUMEHEHUS

24 1

Cucremsl
YpaBHEHUI
Harypanbnsle n
L[eNIble Yncia

12 1

[ToBTOpEHME,
00o01enue,
cucTeMaTu3anus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

18 2

102 6




