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COJEP)KAHUE YYEBHOI'O TIPEJJMETA
10 KJIACC

Yucia ¥ BBIYHCICHUSA

Pammonanbupie yncna. OOBIKHOBEHHBIE M JIECATHYHBIE ApOOM, TPOLEHTHI, OECKOHEUHBIE
nepuojudeckue Jpobu. Apudmerndyeckue onepanuy ¢ paldOHAIbHBIMM YUCIAMH, IIpeoOpa3oBaHus
YHUCIIOBBIX BbIpaxeHUU. [IpuMeHeHune npobel W MPOLEHTOB MJs PEUICHHS NPUKIATHBIX 33734 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJTbHOM KU3HU.

JlelicTBUTENbHBIC YnCia. PanimoHanbHble M HPPALMOHAIBHBIEC YHCIa. Apr(pMETHUYECKHE ONepaluu
C JIeMCTBUTENIbHBIMU yucaaMU. [IpubamkEHHbIE BBIYUCIICHUS, ITPABUIIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUMN.

Crenenp c wnenbiM mokazarteneMm. CranpapTtHas Qopma 3alucH  JEHCTBUTENBHOTO YHCIA.
Hcnonp3oBanue noaxoasuieit popMel 3a1UCH AEHCTBUTEIbHBIX YUCEN AJIs PEILICHUS IPAKTUYECKHUX 3a/1a4
U IIPEJCTABJICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaibHOUW cremeHu. [leiicTBusi ¢ apuMETHUYECKUMH KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHycC, KOCHUHYC U TAaHT'€HC YUCJIOBOT'0 apryMeHTa. ApKCUHYC, apKKOCUHYC, aDKTAHT'€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHus U HEpaBeHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI.

VYpaBHeHMe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTol HHTEpBaoB.

Pemenue nenbix 1 JpoOHO-PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanroHaabHbIX ypaBHEHUN 1 HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHH.

IIpuMmeHeHne ypaBHEHHI M HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3a7a4 U 3a7ja4 U3 pa3IndHbIX
o0yacTell HAyKH U peasibHOM JKU3HU.

DYyHKUMH U TPaPuKU

OyHkuMs, crocoOs! 3aganus pyHkuuu. I'paduk pynkuuu. Bzanmuo o6patHbie pyHKINU.

OOnacte ompeneneHuss U MHOXecTBO 3HaueHMH ¢yHkuumu. Hymum ¢ynkumu. I[IpomexyTku
3HAKOINOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIUH.

CrenenHas GyHKIHMS C HATYpaJIbHBIM U LIeJIbIM Noka3aTeneM. E€ coiicTBa u rpaguk. CBoiicTBa u
rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpuueckass OKpY>KHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKHX (YHKIMHA YHCIOBOTrO

aprymeHTa.

Hauyaa MaTeMaTH4YeCKOI0 aHAJIN3A

IlocnegoBarenpHOCTH, CIIOCOOBI 3aJJaHusA MOCJIEIOBATEIILHOCTEH. MOHOTOHHEIE
IMOCIIEJOBATEIIbHOCTH.

Apudmerndeckass U reoMeTpuuecKas IMporpeccr. becKoHeuHO yOBbIBAOIIasi T€OMETpUYECKas
nporpeccusi. Cymma OeckOHEYHO YOBIBalolell reomMeTpudeckoil mporpeccuu. Dopmyna CIOKHBIX
MPOLEHTOB. Vcronb30BaHuEe MPOTPECCUU IS PEIICHUS PEATbHBIX 3a/1a4d MPUKIAJHOT0 XapaKTepa.

MHo:xecTBa U JIOTHKA

MHo)kecTBO, omnepauuu Haa MHoxkecTBaMH. [[uarpammbel Oilniepa—Benna. I[Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO armapara i ONUCAHUS PEAJbHbIX MPOLIECCOB U SBJIICHUH, NP PELICHUN
3a/1a4 U3 IPYrux yueOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJJACC
Yucyia 1 BLIYUCTICHUS
Harypanbnblie u nienbie uncna. [Ipu3Haku AeIUMOCTH HENbIX YHCEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIECHM.
Jlorapudwm yucna. JlecaTHIHBIC U HATYpATbHBIE JIOTAPUDMBI.



YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX JIOTAPU (MBI

[IpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKALIMX CTENIEHH C PAllMOHAIBHBIM [IOKA3aTEJIEeM.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckie ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMpl TMHEWHBIX ypaBHEHUH. Pelenne MpuKiIaaHbIX 3aa4 ¢ MOMOIIBIO CUCTEMBI JIMHEHHBIX
YPaBHEHUU.

CurcreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUH U HEPABEHCTB.

IIpuMeHeHHe ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATHUYECKUX 3a]ad U 3a1ad U3
pa3nnyHbIX 001acTel HAYKU U peasIbHOM KHU3HHU.

DOyHKUUH U rpaguKu

Oynkuus. Ilepuonuueckue ¢yHkuuu. [IpomMexxyTku MOHOTOHHOCTH (PYHKIUH. MakKCUMyMbI U
MUHUMYMBI pyHKIMK. Hanbonbee 1 HanMeHblee 3HaueHHe (PYHKIIMH Ha TPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaUKH.

[TokazarenbHast 1 norapudmudeckas GyHKIMH, UX CBOUCTBA U TPapHKH.

Hcnonb3oBanue rpadgukoB GyHKIUN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Wcnonb3oBanue rpadukoB (yHKIUN IS MCCIEN0BAaHUS MPOLECCOB U 3aBUCUMOCTEN, KOTOPbIE
BO3HUKAIOT NPH PEILICHUH 33Ja4 U3 APYIUX YUeOHBIX NIPEIMETOB U pealbHON JKHU3HH.

Hayana maTeMaTH4eCKOro aHajm3a

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /IJIs pEILIEHUs] HEPABEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOTHOM.

[Ipou3BosaHble 37eMeHTapHBIX (yHKIMHA. DopMynbl HaXOXICHHUS TMPOU3BOJHONH CYMMBI,
MIPOM3BEIECHUS U YaCTHOTO (PYHKIIHH.

[IpuMeHeHHe TNPOU3BOAHOM K HCCIEAOBaHHIO (YHKIUH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HauboIb111ero 1 HauMEHbIIEro 3Ha4eH!s PYHKIIUK Ha OTPE3Ke.

IIpumeHeHne NIPOU3BOIHOM AJI HAXOKACHUS HAMITYUIIEro PEHICHHs B IPUKJIAHBIX 3aa4ax, AJIs
OTIpe/ieNIEHUs] CKOPOCTH IpoLiecca, 3a1aHHOT0 GOpMYJIOi WU rpapuKoOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wuterpain, ero reomerpuyeckuii U (GuU3MdecKuid cMmbIca. Berumcienne uHTerpanga mno Qopmyse
Herorona—IJleit6Huna.



MJIAHUPYEMBIE PE3YJIbTATDI
OcBoenue yueOHOrO npeamera «MaTeMaTHKa» JOJDKHO OOecleunBaTh JOCTHIKEHHE Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS CIEAYIOUIMX JIMYHOCTHBIX, METAlPEJAMETHBIX M MPEAMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpEe3yNbTaThl OCBOEHMS IporpamMmbl ydeOHOro mnpenmera «MaremaTHka»
XapaKTEePU3YOTCS:

I'paxxnanckoe BocIUTaHuUE:

c(OPMHPOBAHHOCTHIO TPAXKIAHCKON MO3ULUHU 00YYaIOUIerocs KaK aKTUBHOTO M OTBETCTBEHHOT'O
YjieHa POCCUHCKOro OOILECTBa, MPEJICTABIEHUEM O MAaTEeMAaTHYECKUX OCHOBAaX (DYHKIMOHUPOBAHMS
Pa3NUYHBIX CTPYKTYD, SIBICHUH, IPOLEAYP TPAKIAHCKOTO 001IeCTBa (BBIOOPHI, OPOCHI U TIP.), YMEHUEM
B3aMMO/ICHICTBOBATh C COLUAIIbHBIMUA UHCTUTYTAMH B COOTBETCTBUU € UX (DYHKLMSAMU M Ha3HAYEHUEM.

[TarpuoTrdeckoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO POCCUMCKON TpaKJaHCKOM HMIEHTUYHOCTH, YB@KEHUS K HPOLUIOMY U
HACTOSIIEMY POCCHUMCKOM MaTEMaTHUKH, LIEHHOCTHBIM OTHOLIEHHWEM K JOCTH)KEHMSM pPOCCHUHCKHUX
MaTEMaTUKOB U POCCUICKON MAaTEMaTU4YECKOW IIKOJIbI, K MCIOJIb30BAHUIO ITUX JOCTHKEHUN B APYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHUSA:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, 3TUYECKOTO TOBEJEHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKCHUM HAYKH U
JEeSTENIbHOCThIO YIEHOI0; OCO3HAHUEM JIMYHOT'O BKJIa/1a B IOCTPOEHHE YCTOMYMBOTO Oy IyIIEro.

OcTeTndecKkoe BOCIIUTAHNUE:!

JCTETUYECKUM OTHOLICHHEM K MHUPY, BKIIOYAs 3CTETHKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEW,
O0BEKTOB, 3a/ay, pEIIeHUH, pacCyKICHHUH; BOCIPUMMYHMBOCTHIO K MaTEeMaTHYECKUM AacleKTaM
Pa3INYHBIX BUJIOB HCKYCCTBA.

®usnuecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUsI NMPUMEHATh MaTeMaTUYECKUE 3HAHUSA B MHTEpEcax 3/I0pOBOTO U
6e3omacHoro o0pasa >KU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO (340pPOBOE NMHUTAHHE,
cOaaHCUPOBAaHHBIA PEXUM 3aHSITUH W OTIbIXa, peryispHas (u3nueckas aKTHUBHOCTH); (PU3MUECKOTO
COBEpILICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTU TPYAONIO0US; MHTEPECOM K PasIMYHbIM cdepam
npodeccuoHaNbHOM JeSTENIbHOCTH, CBA3AHHBIM C MaTeMaTHUKON M €€ NPHIOKEHUSMU, YMEHUEM
COBEpILIaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccuu M peaau30BBIBATh COOCTBEHHBIE >KU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha
IIPOTSKEHUM BCEM JKM3HM; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIICHHWH IMPAKTUYECKUX 3ahad
MaTeMaTHYECKOW HAIPABIEHHOCTH.

DKOJIOTM4eCKOe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTHIO ~ SKOJOTMYECKOM  KYJIbTYpbl, IOHMMAaHHMEM BIIUSHUS  COLMAIBHO-
HKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COIMATIBHOM Cpeibl, OCO3HAHUEM TII00abHOTO
XapakTepa SKOJIOTMYECKUX MpoOJeM; OpUEHTAaIell Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HaHUM JUIs
peleHus 3aa4 B 00JIACTH OKPY)KAIOLIEH cpe/ibl, MIIAaHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOXHBIX
MOCTEACTBUI JJIsI OKPYKAIOLIEH CPEIbI.

IleHHOCTH Hay4YHOIO ITO3HAHUS:

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd U OOILECTBEHHOM MPAaKTUKM, TOHUMAHWEM MaTeMaTW4ecKOH HayKu Kak cdepbl 4eToBEYeCKOU
JESATEIBHOCTH, TAloB €€ Pa3sBUTHSA U 3HAYUMOCTHU Ul Pa3BUTHS LUBWIM3ALMH, OBJIAICHUEM SI3BIKOM
MaTEeMaTUKM W MaTeMaTU4eCKOW KyJbTypoll KaK CpEACTBOM II03HAHHSA MHpA; TOTOBHOCTHIO
OCYILIECTBIIATH IMPOCKTHYIO U HCCIIEI0BATENIBCKYIO JEATEIBHOCTh MHINBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



MertanpeameTHble pe3ysbTaThl OCBOEHHUS MpOrpaMMbl yueOHOro mpenmera «Marematukay
XapaKTepU3YIOTCS OBJIAJICHUEM YHHBEPCAIbHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHBIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1) Vuueepcanvuvie noznasamenvuwvie Oeticmeus, obecneuusaiom Gopmuposanue 06a308bix
KOCHUMUBHBIX NPOYECcco8 00y4arowuxcs (oceoeHue Mmemooo8 NO3HAHUSA OKpYicarowe20 Mupa;
npuMeHeHnue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMmeHut pabomams ¢ ungopmayuel).

ba3zoBble mornueckue neMcTBuUs:

® BBIBISTH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN MaTEMaTHUYECKUX OOBEKTOB, OHITHIA,
OTHOIICHUN MEXIy MOHATUSAMHU; (OPMYIUPOBATH OINpEACNCHUS MOHATUMN; YCTaHABJIMBATbH
CYIIECTBCHHBIN MPU3HAK KIIACCU(PUKALIUN, OCHOBAHHUS 1J1s1 000OIICHNS U CPAaBHEHUS, KPUTEPHUH
MIPOBOJAMMOIO aHAJIN3a;

® BOCIOPHHHMMATH, (QOPMYIUPOBATH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEpAUTEIbHBIE U
OTpHUIATEIIbHBIC, SIMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIC,

® BBIBISITh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTHBOpeUrs B (akTax,
JaHHBIX, HAONIOIEHUSX U YTBEPXKACHUAX; TMpeuiaraTb KPUTEPUH JUIsl  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

e JleNaTh BBHIBOJBI C WCIOJIH30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® [POBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKIECHUU (MPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TPHUBOIUTH TPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

e BbIOMpaTH crioco0 pemieHus yueOHOH 3ahauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHUS,
BBIOMpaTh HarOO0JIee TIOIXO AN C Y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

bazoBble nccnenoBarenbckue AMCTBUS:

® ICIIOJI30BAaTh BOMPOCHI KaK HCCIENOBATENBCKUI HHCTPYMEHT IO3HaHUsS; (OpMyIHpOBaTh
BOIIPOCHI, (PUKCHUPYIONIUE MPOTUBOPEUNE, MPOOJIEeMY, YCTaHABIMBAThH HCKOMOE W JaHHOE,
(GbopMHPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

® T[POBOJUTH  CAMOCTOSITENIFHO  CIUIAHUPOBAaHHBIM  SKCIEPUMEHT,  HCCIEOBAaHHUE  TIO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBIEHUS, MpOIlecca, BHIIBICHHUIO
3aBUCHMOCTEH MEXKIy 00BEKTaMH, SIBJICHUSIMH, TIPOIICCCAMH;

® CaMOCTOSITENBHO (POPMYITUPOBATH OOOOIICHUS W BBIBOJBI 1O PE3y/IbTaTaM IMPOBEAESHHOTO
HaOII0IeHNs1, UCCIIEeIOBAaHUS, OIIEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3yIbTAaTOB, BHIBOJIOB
H 0000IIeHNH];

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEIITOJIOKECHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ota ¢ nuadopmanmeii:

® BBIABIATH JeUIUTH HH(POPMAIIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa HAa BOIPOC W IS
pelIeHus 3a/1auH;

e BpIOMpaTh MH(POpPMAIMIO U3  HCTOYHUKOB  pPAa3NWYHBIX  THUMOB,  aHAJIU3UPOBAThH,
CHUCTEeMATH3MPOBaTh M HMHTEPIPETUPOBATh WH(GOPMAIMIO pPa3IMYHBIX BHIOB H  (Gopm
MIpE/ICTaBJICHHUS;

® CTPYKTYpHUpOBaTh MH(OPMAIHIO, MPEACTABIATh €€ B Pa3IUYHbIX (HopMax, WILTFOCTPUPOBATH
rpaduyecku;

® OIEHUBATh HAJIEKHOCTH HH(POPMAIUH 110 CAMOCTOSITELHO CHOPMYITHUPOBAHHBIM KPUTEPHUSM.

2) Vuusepcanvhvie KOMMYHUKAmMUGHblEe Oelicmeus, 00ecneyusam CcoopmMuposaHHocmy
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

OO01enue:

® BOCHPHUHHMMATH U GOPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBUSMH U IIENIIMU OOILIEHUS;
SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 0 X0y PelIeHus 3aaul, KOMMEHTHPOBATh MOJIYYeHHbIN pe3yibTar;



e B Xoie OOCYXIEHHUS 3a/JaBaTh BOIPOCHl MO CYIIECTBY OOCYKIa€MOW TEMBI, MPOOJIEMBI,
peraemMoi 3a1aun, BHICKA3bIBaTh WEH, HAIICIIEHHBIC HA TIOMCK PEIICHUs; COMOCTABISATh CBOM
CYXJIEHUS C CYXKJIEHUSMH JPYIUX yYaCTHUKOB JHajora, OOHapykKMBaTh pa3jinyle U CXOJCTBO
MO3HUIMI; B KOPPEKTHOH (hopMe POopMyInpOoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHUS,

® [PEACTaBIATH PE3yNbTaThl pPEUICHHUS 3a/lauyd, SKCIEPUMEHTa, WCCICAOBAaHUS, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHMS C Y4€TOM 3a4ad Mpe3eHTaluuu |
0cO0OEHHOCTEH ayTUTOPUH.

CoTpyaHuuecTBO:

® [IOHMMaTb U HCIOJIb30BATh IMPEUMYILECTBA KOMAHJHONW M HMHIUBHUAYaJbHONH pabOTHI IpU
pemieHHH Y4eOHBIX 33134, NPUHUMATh IeJb COBMECTHOH JAEATeNbHOCTH, IUIAHUPOBAThH
OpraHU3alMI0 COBMECTHOM paboThI, pacupenensaTh BUIbl padoT, 10roBapuBaThCs, 00CYkKAaTh
MIPOLIECC M PE3YJIbTAT pabOTHI; 0000IaTh MHEHHUS HECKOJIBKUX JTFOICH;

® y4yacTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCykaeHus, OOMEH MHEHUH, «MO3TOBBIE
LITYPMBI» M HHBIE); BBIOJHATH CBOIO YaCTh PabOThl U KOOPAMHUPOBATb CBOM JEHCTBUS C
IPYTUMH 4IEHAMH KOMAaHJIbI, OIICHMBAaTh KAuyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOIEHCTBUS.

3) Vuusepcanvnvie pezynamuenvie Oeiicmsus, obecneduusarom @GoOpMuposanue CMbICI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHHUs 33a4H, BEIOUPATh CIIOCO0 PEeLIEHUs C YYETOM HUMEIOIINXCS
PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUN C
y4€TOM HOBOM HH(pOpMAILIHH.

CaMOKOHTpOJIb:

® BJAJeTh HAaBBIKAMHU MMO3HABATEIHHOW peQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX IACHCTBUU U
MBICIMTENBHBIX MpPOLECCOB, MX pPE3ylbTaTOB; BIAJETh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS MIpOoIiecca U pe3yibTaTa pelieHuss MaTeMaTUYeCcKol 3a1auu;

® TPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IIPH pEIICHWHM 3a/a4d, BHOCHTH
KOPPEKTHBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX 00CTOSATENbCTB, JAHHBIX, HAHJAEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBHUE PE3YNbTATa IENN U YCIOBUSIM, OOBSICHATH MPUYNHBI JOCTHKEHHS WIIH
HEJIOCTHXKEHHUS  pe3yJbTaTOB  JIEATEIIBHOCTH, HAXOAUTh OMIMOKY, JaBaTb  OLIGHKY
MIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTro Kypca «Anredpa n Hadyajsa MaTeMaTUYecKOro aHalln3a» Ha YpOBHE CPEIHEro
o0miero oOpa3oBaHus AOKHO 00ecreunBaTh JOCTHXKEHNE CIEAYIOIINX MPEAMETHBIX 00pa30BaTelbHbIX
pe3yJbTaTOB:

10 KJIACC

Yucsia ¥ BbIYUCICHUSA

OmnepupoBaTh MOHATHIMHA: PAIIHOHAIEHOE U IEHCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS M JCCATUIHAS
Ipo0b, MPOLIEHTHI.

BeImonHATE apudMeTHIECKIE OTIepaIiy C PAIlHOHATFHBIMU U JICHCTBUTEIIHHBIMU YHCIIAMH.

BbInonHATe npuOIMKEHHBIE BHIUMCIIEHUS, UCTIONB3YS MpaBUiia OKPYIJICHUS, AeaTh IPUKUIKY U
OLIEHKY pe3yJbTaTa BIYUCICHUN.

OmnepupoBaTh NOHSATHSIMHU: CTENEHb C IEJNBIM IIOKa3aTesneM; cTaHaapTHas Qopma 3amnucu
JEUCTBUTENBHOIO YUCIIA, KOPEHb HAaTypajJbHOW CTENEHM; MCIOJIb30BaTh MOIXOASNIYI0 (OpMYy 3alucu
JEWCTBUTENBHBIX YMCET I PELICHNUS MPAKTUYECKUX 3a/1a4 U TPEACTABICHUS TaHHBIX.

OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAaHT'€HC IPOU3BOJIBHOTO YIJIa; UCIIOJIb30BaTh 3aMUCh
MIPOU3BOJILHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHHsI M HEPABEHCTBA



OnepupoBaTh MNOHATHAMM: TOXIECTBO, YPaBHEHHME, HEPABEHCTBO; 1E€JIOE, pPalMOHAIBHOE,
UppalMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BeinonHATe peoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUN U pelaTb TPUTOHOMETPUUECKUE
YpaBHEHHUSI.

BeinonuaATe npeoOpazoBaHusl LENbIX, PAlMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAKEHUH U pellaTh
OCHOBHBIE TUIIBI LIE€JIbIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHMS M HEPABEHCTBA I DPEIICHUS MaTeMaTHMYECKMX 3aJad U 3aJad W3
pa3NUYHBIX 001aCTE HAYKH U peaIbHOM KU3HH.

MogenupoBaTh pealbHble CUTyallUd Ha S3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS, YPaBHEHHUS,
HEPABEHCTBA 110 YCJIOBMIO 33Jaud, MCCIIEOBATh IOCTPOEHHBIE MOJIENM C MCIOJb30BAaHUEM arrapara
anreopsl.

DOyHKUUH U rpaguKu

OnepupoBaTh HNOHATUAMM: (YHKLIMS, CIOCOOBI 3alaHus (DYHKIUH, OOJIACTb ONpEAETCHUs U
MHOYECTBO 3HaueHUH QyHKIMH, TpapuK QyHKINH, B3aUMHO 00paTHBIE (PYHKIINH.

OnepupoBaTh NMOHATUSAMU: YETHOCTb M HEUYETHOCTb (DYHKUUH, HYIU (DYHKIUH, NPOMEXKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpapuky QyHKIMHA U1 pelIeHns: ypaBHEHUH.

Ctpoutb 1 ynTaTh rpaduku IMHEHHON QYHKIMH, KBaAPATUIHON (PYHKIINH, CTENEHHON (DyHKIHH C
LIEJIbIM TIOKA3aTEJIEM.

Hcnonp3oBate rpaduku GyHKIUN TSI HCCIIEAOBAHMS MTPOIIECCOB U 3aBUCHUMOCTEH MPH PEIICHUN
3aJja4u U3 Ipyrux y4eOHbIX NPEeIMETOB U PeabHOM KU3HHU; BhIpaXXaTh (hOpMyIaMU 3aBUCUMOCTH MEXIY
BEJIMYHMHAMHU.

Havajna maTeMaTH4eCKOro aHaJImu3a

OnepupoBaTh NOHATHUAMHU: TOCJIENOBATENIbHOCTb, apudMeTudyeckass W  TIeoMeTphuYecKas
IIPOrPECCUMN.

OnepupoBaTh TMOHATHSAMH: OECKOHEYHO YOBIBAarOIasi TE€OMETpUYECKas IMpOTpeccus, Cymma
0eCKOHEUHO yOBIBAIOIIEH FreOMETPUUECKOM MPOrpeCcCHu.

3aaBaTh MOCIEA0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA IOCIIENOBATEIBHOCTEH M IPOrPECCUil Ul PELIEHUS pEeaJIbHBIX 3ahad
MIPUKJIAHOTO XapaKTepa.

MHoxecTBa M JTIOTHKA

OnepupoBath MOHATHSAMH: MHOXECTBO, OIlE€pally HaJ] MHOKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT s ONHCAaHUS DPEaJbHBIX IPOLECCOB U
SIBJIIGHUH, MIPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OnepupoBarh NOHATHAMMU: OIIPENEICHHE, TEOPEMA, CIEICTBUE, 10KA3aTEIBCTBO.

11 KJIACC

Yucja ¥ BBIYHCTICHHUSA

OnepupoBarh MOHATUSIMH: HATYpaJIbHOE, II€JI0€ YUCIIO; MCIOJIb30BaTh MPU3HAKU JACIUMOCTH
LIEJIBIX YKCEJI, PA3JIOKEHHUE YHCIIa Ha TPOCThIE MHOKHUTENH IS PEIICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTETIEHb C PAllMOHAIBHBIM ITOKA3aTEIEM.

OmnepupoBaTh MOHATHAMU: JIOTApU(PM YHCIIA, JECATUIHBIC U HATypaJbHbIC JIOTapU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpuMeHATh CBOWCTBAa CTENEHW MJIs TPEOOpa3oBaHUs BBIPAKEHUN; OMEPUPOBATH MOHITHSIMHU:
MOKA3aTeJIbHOE YPAaBHEHHE M HEPABEHCTBO; PElIaTh OCHOBHBIE THUIIbI MOKA3aTEJIbHBIX YPABHEHHU M
HEpPaBEHCTB.

BrimonHATe IpeoOpa3oBaHusl BRIPAKEHUH, COACPKAIUX JIOTapU(PMBI, ONIEPUPOBATH MOHATUSIMU:
Jorapu(MHIECKOe ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI JIOTapU(PMUYECKUX YPAaBHEHUH U
HEPABEHCTB.

Haxoauth pemeHust npocTeHmX TPUTOHOMETPUUECKUX HEPABEHCTB.



OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ PENICHUE; UCII0JIb30BaTh CUCTEMY
JINHEMHBIX YPAaBHEHUH JUISl PELIEHUS IPAKTUYECKUX 3a]1ay.

Haxonuth pemieHrss TpOCTEHIIMX CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX YPaBHEHUH U
HEPABEHCTB.

MopenupoBaTh peajbHbIE CUTYalldd Ha S3BIKE alreOpbl, COCTABIIATH BBIPAKCHUS, YpPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI 110 YCJIOBHUIO 33/1a4d, MUCCIEN0BATh MOCTPOECHHBIE MOJIEIIA C UCIIOJIb30BAHUEM
amnmapara aareOphbl.

DOYyHKUMH U TPaPUKH

OnepupoBarh MOHATHUSAMU: TEPHOIUYECKAs (YHKIHS, MPOMEKYTKH MOHOTOHHOCTH (YHKIIWH,
TOYKH SKCTpeMyMma (yHKIHUU, HauOoJblliee W HaWMEHbIEe 3HAUeHUs (YHKIUU HA IMPOMEKYTKE,
WCIIOIB30BATh UX JJIA UCCIeA0BaHUs (DYHKIIMH, 3aJaHHOU rpaduKOM.

OnepupoBarh MOHATHIMH: Tpa(UKH MMOKA3aTEIHHOMU, JIOTAPUPMUICCKON U TPUTOHOMETPHICCKHX
byHKIMI; n300paxaTh X Ha KOOPAWHATHOM IJIOCKOCTU U MCIIOJNB30BATh JAJISl PEIICHUs YpPaBHEHUN U
HEpPABEHCTB.

N300paxaTh Ha KOOPIAWHATHOW TJIOCKOCTH TpadMKy JIMHEWHBIX YpAaBHEHUN U MCHOJIb30BaTh MX
JUISL PELIEHUS CUCTEMBI JIMHEWHBIX YPaBHEHHUIA.

Hcnonb3oBarh rpaduku (QyHKIMHA AT KUCCIEIOBAaHHUS IMPOLIECCOB M 3aBUCHUMOCTEH U3 APYrux
Y4eOHBIX JUCIUTIIHH.

Hauaja MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBarh TMOHSATUSMHU: HENpPEpPbIBHAS (QYHKIUSA; TPOU3BOAHAS (YHKIMH; HCIOIh30BaTh
FCOMETPUUYECKUA B PU3NUSCKUI CMBIC IPOU3BOAHOM IS PEIICHUS 3a/1a4.

HaxomuTh TpOW3BOAHBIE D3JIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH IMPOU3BOJHBIC CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKIIHIA.

Hcnonps3oBaTh MPOU3BOAHYIO ISl MCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTH M DKCTPEMYMBI,
MIPUMEHSITh PE3yIbTaThl UCCIEIOBAHMS K TTOCTPOCHHUIO IpauKoB.

Hcnonb30BaTh MPOM3BOAHYIO JIJISI HAXOKICHUS HAMJTYYIIEr0 PEMIEHUS B IPUKJIIAIHbBIX, B TOM YUCIIE
COIIMAJIbHO-PKOHOMHMYECKHUX, 3a7a4ax.

OrnepupoBath MOHATUSIMU: IEPBOOOPA3HAS M MHTETPAJT; IOHUMATh TEOMETPUICCKUN 1 (PU3UIECKUN
CMBICJI MHTErpaa.

Haxomuth mnepBooOpa3Hbie dleMEHTapHBIX (YHKIMM; BBIYUCISATH HWHTErpain 1o Qopmyne
HrroTona-Jleionua.

Pemate mpukiagHbie 3a7aud, B TOM YHCJIE€ COIMAIBHO-YKOHOMHUYECKOTO U (PU3UUECKOTO
Xapakrepa, CpeICTBAMU MaTEMAaTUYECKOIO aHAJIU3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NpOrpamMmbl Bcero Kontponbueie  Ipaxriyeckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecype
MHoO)kecTBa palMOHAIIbHBIX U
1 JIEMCTBUTEIILHBIX UKcell. PalnoHabHbIE 14 1
YpaBHCHHS U HEPABCHCTBA
5 Oynknun 1 rpadukn. CTEreHs C MelbiM 5
MOoKa3aTeieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1
HppatmoHaiibHbIC YpaBHCHUS U HEPABEHCTBA
DopMyiibl
4 TpUrOHOMETpHUU. TpUroHOMEeTpHUYECKUE 22 1
YpaBHCHHS
5 [TocnenoBaTeabHOCTH U MPOTPECCHH 5
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoJsm4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kourpoanneie  Tlpakruteckue o0pa3oBaTe/ibHbIE
padoThl padoTsI pecypes
CreneHsb ¢ paluOHaJIbLHBIM MTOKA3aTEJEM.
1 [TokazarenbHas pynkius. [lokazaTenbHble 12 1
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHHS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHH U UX
3 rpaduxu. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeHneHre mpou3BOIHOM 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble 1 11e5bie yncia 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT 18 2
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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