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COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palHOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. IlpumeneHue apoOell M MPOLEHTOB Ui PELICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaIbHOM JKU3HH.

JleiicTBuTenbHbIC YKca. PalmoHambHBIC M WpPpalMOHAIBHBIC YHcia. ApuMeTHUecKue
OTepalru ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmKkEHHbIe BBIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKUAKA U OLICHKA PE3yJIbTaTa BHIYUCICHUM.

Crenenpb ¢ nenbiM nokazatenem. CranzapTHas GopMa 3amucH ACHCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN ISl PEHICHUs
MPAKTUYECKUX 3aJ[a4 U IPEICTABICHUS JAHHbIX.

Apudmernueckuil KOpeHb HaTypajlibHOW cTemeHH. JleHCTBUS C  apupMeTHYEeCKUMHU
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHUS.

[IpeoOpa3zoBanre TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIE TPUTOHOMETPHUECKHUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHcTBO, pelieHMe HepaBeHCTBA. Meron
WUHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemenne TpUroHOMETPUUYECKUX YPABHEHHM.

ITpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 3a1ad U 3a7ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananust GyHkun. I'padux Gynxnun. Bzanmuo oOpatHble GyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢ynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE QYHKIUU.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM IOKa3zareieMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUECKUX (YHKLUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  33JaHUsl  IOCTENOBAaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAarOIIe reoMeTpHUecKOl MpOTrpecCUu.
@®opmyna CIOXKHBIX IPOLEHTOB. Vcrnonb3oBaHWe NMPOTPECCUM JJIsl PEIIECHUS PEalIbHBIX 3a1ady
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBamu. luarpammbl Jitnepa—Benna. [Ipumenenune
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [JIis1 ONHCAaHUA PCAJIbHBIX IMPOHCCCOB U HBHGHHﬁ, npu
peLICHUH 33/71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BbIYMCICHHA

Hatypanbnble u nensle uncna. [Ipu3Haku 1enMMOCTH LEIBbIX YHACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBA CTETICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHU, COAEPIKALUX CTENEHH C PallMOHAIbHBIM [10KA3aTEJIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PelieHue npukiaiHbIX 3a/ad C [OMOLIbIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U pealbHON )KU3HHU.

DyHKIUHN U IpaGUKH

Oynkuus. Ilepuonnveckue  QyHkuuu. IlpomMexkyTku  MOHOTOHHOCTH — (YHKLHUH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOoinbliee M HauMeHbllee 3HaueHHE (DyHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaQUKH.

[Toka3zarenbHas u norapupmuueckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUUHN IS pellieHs ypaBHEHUN U IMHEHHBIX CHCTEM.

Ucnonp3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUHU 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable GyHKIMN. MeTOA MHTEPBAJIOB JJIsl peIlIEHHs] HEPABEHCTB.

[TpousBoaHas ¢pyHkiuu. ['eomeTpuyueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31€MEHTAapHBIX (QYHKIMH. DOpMyIsIbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprMeHeHHe MPOU3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpumeHeHrne NPOU3BOMHON Al HAXOXKACHHUS HAWIY4IIET0 pEeUIeHHs B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Ui rpauKoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WnuTerpan, ero reomeTpuyeckuil M (¢uU3MYeCKuil cMbIci. Bbluncinenue MHTErpana 1o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTtukay JIOJDKHO OOECIeuMBaTh JIOCTHIKEHHE Ha
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpEe3yNbTAaThl OCBOCHHS MpOrpamMmbl ydyeOHOro mnpeamera «MareMaTHUKa»
XapaKTEePU3yKOTCS:

I'paxkjaHCKOE BOCIIUTaHUE:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SIBICHHH, MNpPOIENyp TIpakJaHCKOro oOriecTsa
(BBIOOpBI, OMpOCHI M Mp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAXKEHUS K IPOLUIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPUMMYHBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJ0B UCKYCCTBA.

Pur3nyeCcKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOrO U 0e30macHoro odpa3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniutaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOIIOOMUS; WUHTEPECOM K pPa3INnYHBbIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHnr IPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOM HallpaBIeHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHHUE:!

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, MOHUMAHHEM BIUSHUS COLMATIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHUE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
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I00aTbHOTO — XapakTepa JKOJOTMYECKUX  MpoOJieM; OpueHTaluel Ha  [pUMEHEHUE
MaTeMaTHYECKUX 3HAHMUHN JJI PEeUIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTEeMaTUYeCKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTEMATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBIATH NPOECKTHYHO U HCCIEAOBATENIBCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI ydeOHOTO TipeameTa «MaTemaThkay
XapaKTEpU3yIOTCSl  OBJAJECHUEM  YHUBEPCAJIBbHBIMU  HO3HAGAMENbHbLIMU  OeliCeUsMuU,
VHUBEPCANILHBIMU — KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
oelicmeusimu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

BBISIBJISITH M XapaKTEePH30BaTh CYIIECTBEHHbIEC NMPU3HAKKM MAaTEMAaTHUYECKUX OOBEKTOB, MOHATHUH,

OTHONIICHUN MEXIy HOHATUAMU; (OPMYIUPOBATH OINpEAENCHUS MOHATHH;, yCTaHABIUBATh

CYIIECTBECHHBINA NPHU3HAK KJIacCH(PHUKAIINN, OCHOBAHUS TSI OOOOIICHUSI U CPABHEHUS, KPUTCPUHU

IIPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH W MPEOOPA30BBIBATH CYXJACHHS: YTBEPAUTCIbHBIE U

OTpHUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,

BBISBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHBOpEYHsI B (haKTax, NaHHBIX,

HAOMIOJICHUSAX U YTBEPXKICHHSX; MpeJuiaraTb KPUTEPUU TS BBIIBICHUS 3aKOHOMEPHOCTEH U

IIPOTUBOPEYUH;

JIeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, MAEIYKTUBHBIX U HHAYKTUBHBIX

YMO3aKTIOUeHUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

MPOBOANTH CAMOCTOSATEIBHO JIOKA3aTENbCTBA MATEMAaTHYECKUX YTBEPXKICHHH (MpsSMbIE U OT

MPOTUBHOTO), BBICTpAaWBaTh AapPTyMEHTAIMIO, TPUBOJUTH MPUMEPHl H  KOHTPIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh crnoco0 pelieHus: yueOHOW 3a/aduu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHUS,

BBIOMPATh HANOOJIEE TOIXOASAIIHNNA ¢ YIETOM CAMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).
bazoBble uccnenoBarenbcKkue JeCTBHS:

UCTIOJIF30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUH HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH

BONPOCH], (UKCHPYIOIIHUE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,

dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOANTH CAMOCTOSITENIbHO CIUITAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEOBAHUE TI0 YCTAHOBJICHHUIO

OCOOCHHOCTE MaTeMaTHYecKOro OOBEKTa, SBJICHHS, MPOIecca, BBISIBICHUIO 3aBUCHMOCTEH

MEXIy 00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;



CaMOCTOSITENIbHO (OpMYyIUpPOBaTh OOOOIIEHMST M BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOTO
HaOJI0/IEHUs], UCCIIeI0BaHUS, OLICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/lbTaTOB, BHIBOJOB U
000011IEeHHI;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIlEcca, a TaKKe BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHU B HOBBIX yCIIOBUSX.

Pabora ¢ uapopmarueit:

BBIABIIAAITh AePUUINTH MH(GOpPMAIMM, TAHHBIX, HEOOXOIUMBIX JJsi OTBETAa Ha BOIPOC U JJIf
pelleHus 3a1auH;

BBIOMpaTh  MH(OpPMANMIO M3 ~ UCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBaTh W HHTEPHPETUPOBATH HH(POpPMALMIO pPA3IMYHBIX BHJIOB U  (QopMm
MpeJICTaBICHHUS,

CTPYKTYpUPOBaTh HH(POPMAIMIO, MPEACTaBIATh €€ B Pa3IUYHbIX (opMmax, WIUTIOCTPUPOBATH
rpauyecKu;

OILICHUBATh HAJEKHOCTh HH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecneuusarom c@hopmupoeanHoCcms
COYUANLHBIX HABLIKOB 00YYATOUWUXCA.

OO61ueHue:

BOCIIPHHUMATH ¥ (POPMYITMPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMU OOIICHUS;
SCHO, TOYHO, IPAMOTHO BBIpaXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHUChMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y PellIeHus 3ajaul, KOMMEHTHUPOBATh MOJYYSHHBIN pe3ysIbTar;

B Xxole OOCYXIeHHs 3aJaBaThb BOINPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI,
peliaeMoil 3a1aum, BBHICKA3bIBaTh WICH, HAICJICHHbIE HAa MOUCK PEIICHUS; COMOCTaBJISATh CBOU
CYXJIEHUS C CY)KACHUSMHU APYrHUX YYaCTHHKOB JUAIOTa, OOHAPYKMBATh PA3IM4ME U CXOICTBO
NO3HIINI; B KOPPEKTHOW (hopme popMyTnpoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHHS,

IPEJCTaBISATh PE3YyNbTaThl PELICHUS 3aJauyd, OKCIIEPUMEHTa, WCCIEJOBaHMs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIJIEHHUS C Y4YETOM 3ajad [pEe3eHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

NOHMMaTh W MHCIOJB30BaTh NPEUMYIIECTBA KOMAaHIHOM M WHIMBUAyaJbHOW pPabOTHl mpHU
pelieHMH Yy4eOHBIX 3a/ad; NPUHUMATh IeJIb COBMECTHOH JesATeIbHOCTH, IUIAHHMPOBAThH
OpraHU3aIMI0 COBMECTHOUM palbOThI, paclpeAeisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U Pe3yNbTaT pabOThI; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B TIpynmoBbIX (opmax paboTel (0OCykaeHus, OOMEH MHEHMH, «MO3rOBbIE
HITYpPMBI» U WHBIE); BBIIOJIHATH CBOI 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUS C
JPYTUMH 4JI€HaMH KOMaHJbl, OIIEHMBaTh KadyecTBO CBOEro BKJaJa B OOMMH NPOAYKT IO
KpUTEPUIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlClo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanusi:

COCTaBJIATh IUJIaH, aITOPUTM PEUICHHs 3a/adyd, BbIOUpATh CIOCOO peHIeHHs] ¢ Yy4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOW MHpOPMALIUH.

CaMOKOHTpOIIb:



BJIAJCTh HABBIKAMU IIO3HABATEIbHOM pE(IEKCHMH Kak OCO3HAHUS COBEPLIACMBIX JACHCTBUHM U
MBICIIUTENIBHBIX ~ IPOLIECCOB, HMX  PE3YyJbTAaTOB; BIAJETh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCA U PE3YIbTATa PEIICHU MATEMAaTUYECKOH 3a1a4u;

IPEIBUIETh TPYOHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTb IIPH PEIICHUU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U yCIOBUSAM, OOBSCHATH MPUYMHBI JOCTHKCHUS WU
HEIOCTHKECHUS  PE3YJIbTAaTOB  JCATENbHOCTH, HAXOOUTh  OWMMOKY, JaBaTb  OIICHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOTO Kypca «AnreOpa M Hadajga MAaTeMaTHYECKOTO aHAJIM3a» Ha ypOBHE
cpenHero oouiero o0pa3oBaHUs TODKHO 00ECIeurnBaTh JOCTIDKCHHE CIICTYIOUIMX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yucjia ¥ BBIYHCIEHUSA

OnepupoBaTh NOHATHUSAMH: PALMOHATBHOE W JICHCTBUTEILHOE YWCIIO, OOBIKHOBEHHAS M
JecATUYHas ApOOb, IPOLIEHTHI.

BeinonuATe  apudmernyeckue oOInepalud ¢ PalUOHAIBHBIMU M J€HCTBUTEIBHBIMU
YHUCJIAMHU.

BremonHATh TpuUOMMKEHHBIE BBIYMCICHHS, HCIOJNB3YS TpaBWIa OKPYIJICHUS, [ENaTh
INPUKUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HNOHATHSAMM: CTENEHb C LEJIbIM TOKa3aTesleM; cTaHaapTHas (opma 3amnucu
NEMCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOW CTENEHH; HMCIIOJIb30BaTh MOAXOSIIYIO (OpMY
3aIMCH JIEHCTBUTENBHBIX YMCEIT IJISl PEIICHUS MPAKTHUECKUX 3324 U TPE/ICTABICHUS TaHHBIX.

OnepupoBaTb MOHATHUSAMHU: CHHYC, KOCHMHYC M TaHTEHC IPOU3BOJILHOTO  YIJa;
UCIIOJIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHU.

YpaBHeHUSs] U HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; II€JIO€, pPallOHAJIBHOE,
UppalMOHATILHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHE;

BeimonuATe  mpeoOpa3oBaHMs — TPUTOHOMETPUYECKMX — BBID@KEHHMM W pemiaTth
TPUTOHOMETPHUYECKHE YPaBHEHHUSI.

BrImonHATE npeoOpa3oBaHus IETBbIX, PAIlMOHAIBHBIX U WPPAIMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE THIIBI LEJIBIX, PAlIMOHAIBHBIX U UPPALMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[TpuMeHATH ypaBHEHHsI U HEPAaBEHCTBA Ui PEUICHUS MaTeMaTHYECKUX 3a/ad U 3a7ay U3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MogenupoBaTh peajbHBIE CHUTyalldl Ha S3bIKe anreOpbl, COCTABISTH BBIPAKCHHS,
yYpaBHEHMs, HEpaBEHCTBAa [0 YCIOBHIO 3a/lauM, HCCIEI0BAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPaQUKH

OnepupoBaTh NOHATHSAMU: (PYHKITHS, CTTOCOOBI 3adaHusT (DYHKIIMH, 00IacTh ONPEICICHHS
¥ MHO>KECTBO 3Ha4eHUH QyHKIUH, rpaduK QyHKIIMH, B3AUMHO OOpaTHBIE (PYHKITUH.



OnepupoBaTh MOHATUSAMHU: UYETHOCTH M HEUYETHOCTh (QYHKIUHM, HYyIH (QyHKUIUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 PELICHUs yPaBHEHUH.

Ctpouth W uyuTaTh rpaduKu JTUHEHHON (YHKIHMH, KBaJpaTUYHOW (DYHKIIMH, CTETICHHON
(GYHKIMY C LIETbIM TOKa3aTEeJIEM.

Hcnonw3oBare rpaduku GyHKIUN I MCCICIOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH TpHU
peIIeHnr 3aJa4 U3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW XU3HU; BBIpAXKaTh (OpMylIaMu
3aBHCHUMOCTH MEXKy BETUYUHAMHU.

Hauyana maTeMaTH4ecKoro aHajaimu3a

OnepupoBaTh MOHSATHUSMH: TIOCICIOBATEIILHOCTD, apuU(PMETHUECKass U TEeOMETpUUYECKas
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaroIasi FeOMeTpUUYecKas Mporpeccus, cymma
0ecKOHEYHO YOBbIBAIOIIEH reOMETPUUYECKON MTPOrPeCcCUu.

3agaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcrnonb30BaTh CBOWMCTBA IMOCIIENOBATEILHOCTEH M MPOTPECCU IS PEIICHHS PEeaIbHBIX
3aJa4 MPUKJIAIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIUN HaJl MHOYKECTBAMH.

Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar sk OMUCAHUs PEAIbHBIX MPOIECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPENIETICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia 4 BbIYHCICHUSA

OnepupoBaTb MNOHATUSIMM: HATypaJlbHOE, L€JI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YMCEN, Pa3JIOKEHUE YHCIIA HA IPOCThIE MHOKHTEIM I pELICHUS 3a]1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAJIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIorapu(M YUCIIa, IeCITUYHBIE U HATYpaJIbHbIC JIOTapU(MBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsTh CBOHCTBAa CTENEHM [JJs NPeoOpa3oBaHUs BBIPAKEHUH; OMNEPUPOBATH
MOHATUSAMM: IIOKA3aTelIbHOE YpaBHEHUWE U HEPABEHCTBO, pEIIATh OCHOBHBIE  THIIBI
[IOKa3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAKEHUH, COJEp)KAIIMX JIOTapu(Mbl; ONEpUPOBATH
HNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME U HEPABEHCTBO; pELIaTh OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxonuts penieHus NpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUHN U €€ PEIICHHE; UCIOJIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHUM JIJIS1 PEIICHUS] PAKTUYECKUX 3a]1a4.

Haxomuts pemieHus npocTeMImuX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE ainreOpbl, COCTaBJISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3aJ]a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIETH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKUUH U rpaduKu



OnepupoBaTb MNOHATUSAMM: IepUOANYEcKas (QYHKLUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJblllee U HAUMEHbIIee 3HAYeHUs (YHKIHUU Ha
IPOMEXYTKE; UCTIOIB30BATh UX JJISl UCCIIEOBAHUS (DYHKIIUH, 3alaHHON Tpadukom.

OnepupoBaTb  MOHATHAMHU:  rpadUKH  IOKa3aTeIbHOW,  JIorapupMuUUYeckod U
TPUTOHOMETPUUYECKUX (PYHKIMI; N300pakaTh X Ha KOOPJUHATHOM INIOCKOCTH M UCIOJIb30BATh
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300paxkaTh Ha KOOPIMHATHOM IUIOCKOCTH TpauKH JUHEWHBIX YpaBHEHUH W
UCIOJIb30BaTh UX JJIsl PEILICHHs CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBare rpaguku (QyHKUIMN A1 MCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH W3
JIPYTruX y4eOHBIX JUCHUIUINH.

Hauana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb  HOHATHSAMM:  HENpepblBHAas  (QYHKUUSA;  [POU3BOAHAA  (PyHKUHMU;
UCII0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl pelleHus 3aau.

Haxoaute mpom3BOAHBIE 3JIEMEHTApHBIX (DYHKIHMHA, BBIYUACIATH NPOU3BOAHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOMU3BOJAHYIO JJsl  HCCieloBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHSATH PE3YyJIbTAThI UCCIIEAOBAHUS K IIOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJI€ COMATBHO-3KOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUAMH: MEpBOOOpa3Has U UHTErpall; MOHUMAThb I€OMETPUUYECKHH U
(bu3uyeckuii CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Herorona—Jleitbnuna.

Pemate npukiasHele 3aa4y, B TOM YUCIIE COLMATBHO-3KOHOMUYECKOIO U (PU3UYECKOTIO
XapakTepa, cpeJICTBaMH MaTeMaTUYECKOr0 aHaJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

N KoJsnyecTBO 4acoB DJIeKTPOHHbIE
- HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n Konrpoubnbie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHokecTBa palluOHAIBHBIX U
1 IEWCTBUTENILHBIX uncell. PaloHansHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 @yukuuu U rpaduku. CTeneHs ¢ 1elbIM 6
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N—0i CTETIICHHU. 18 1
WppanmonansHbie ypaBHEHUS! 1 HEPABEHCTBA
Dopmyiibl
4 TpUroHoMeTpuu. TpuroHoMeTpuyecKue 22 1
ypaBHEHUS
5) [TocnenoBaTenbHOCTH U IPOIPECCHH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HAHHH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Kontpoanueie  Ipakruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHb ¢ paliiOHAILHBIM TTOKA3aTENIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1
YpaBHEHHSI 1 HEPAaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuyaeckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuveckrue GyHKIUU H UX
3 rpaduxu. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [TpousBoanas. [IpumeneHnre mpou3BOIHOM 24 1
5) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HarypanbHble 1 11enbie yncia 6
3 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 18 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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