KynbLlumHa
Hatanba
BukTopoBHa

PABOYAS ITPOT'PAMMA
(ID 1450189)
Y4eOHOro npeamera «AJredpa v Ha4YaJIa MATEMATHYECKOI0 AaHAJIN3A.
ba3oBblil ypOBEHb»
115 ooygarommxest 10-11 kmaccoB

COAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yuciaa v BIYMCICHUSA

Panmonaneupie ymcia. OOBIKHOBEHHBIE W JCCSATUYHBIE IPOOH, MPOIICHTHI,
OecKOHEUHblE  MepuoAudeckue JpoOu. ApudMeTHYecKue  omnepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpaciien
3HAHUU U PEATBbHOM )KU3HH.

[elicTBuTenbHble yucia. PanuoHalbHBIE W MPpAlMOHAIBHBIE YHCIIA.
ApudmMernueckre orepandd ¢ JIeWCTBUTENbHBIMU yuciaamu. [IpubmmkEHHbie
BBIYMCJICHUS, IPABUJIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHU.

Crenenb ¢ 1ensiM  nokazateneM. CranpgaptHas ¢opma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonbp3oBanue mnoaxopjsuied  (opMbl  3amucH
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crereHd.  JleWcTBus ¢
apupMETUYECKUMU KOPHSIMU HATYpPaIbHON CTEIICHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OcCHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nuensix ¥ 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumeHeHne ypaBHEHU M HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3INYHbIX 00J1aCTe HAYKH U PEATbHOU KU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumnHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHui pynkuuu. Hymn Qyskumu.
[TpomexxyTku 3HAaKOTIOCTOSHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.



Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TIOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.

TpuronoMerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCcKOro aHajaimn3a

ITocnenoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIE OCIEA0BATEIBHOCTH.

Apudmerrueckas U reoMeTpuueckas rnmporpeccuu. beckoneuyHo yobiBaromias
reoMmerpudeckas nporpeccusi. Cymma O0eCKOHEYHO YOBIBAIOIIEH IeOMETpUYECKON
nporpeccur. DopMyna CIOXKHBIX OPOLUEHTOB. MCIonb30BaHME MPOTpECcCUH IS
pELICHUS PeallbHbIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, orepauuu HajJ MHoOXkecTBamH. Jluarpammel Jilnepa—BenHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCAaHUS peabHBIX
MPOIIECCOB U SBJICHUH, IIPU PEILICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIECICTBUE, JOKA3ATEIBCTBO.

11 KITACC

Yucsia ¥ BbIYMCICHUS

HartypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrerneHb ¢ paMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbpHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpAaBHEHMI. PellleHne NpUKIaIHbIX 33a/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX 00JacTeid HayKu MU peaibHOM
KU3HU.

DyHKIUHN U TPAPUKH

Oyukrus.  [lepuonnueckne  ¢yHkiuu. [IpomMexyTkm  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBI (QyHKUuU. HaunOonbliee u HauMeHbIIee
3HaueHHEe (PYHKIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckne PyHKITUN, NX CBOMCTBA U TPaPUKH.

[TokazatenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH SIS HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MPH PEIICHUU 3aJlady U3 JAPYTHX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  dJMeMEHTAapHBIX  QyHKIUH.  DOpMynbl  HAXOXKIACHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HauMEHbIIEro 3HayeHus: GyHKIUA Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIY4IIEer0 pEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmynoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.

INJIAHUPYEMBIE PE3YJIBTATbBI
OcBoeHne ydeOHOTrO mpeamera «MaremaTukay JOJDKHO o0OecIeunBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus CICIYIOMMX JTUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3yJIbTaTOB:

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMSI MpPOTrpaMMbl y4eOHOro mpeaMera
«MaremaTuka» XapakTepu3yrTCS:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akTUBHOTO
W OTBETCTBEHHOTO YJI€Ha POCCHUUCKOrOo OOIIEeCTBa, TNPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHHM,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

[TatproTHyecKOEe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,



K HCIIOJh30BAHUIO 3THUX JOCTWIKEHWUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMSI, OATUYECKOrO  MOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a;ad, pEeLIEHU, pacCy X ICHU;
BOCHPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

PuU3NYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
WHTEpecax 37J0pOBOT0 U O6e30macHoro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUUA U

OT/bIXa, peryJspHas busnueckas AKTUBHOCTb); (bu3HYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPY/Iy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAINPABIECHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, TMOHWMAHUEM BIUSHHUS
COLMAIBHO-?)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOM
Cpelbl, OCO3HAHUEM TJOOAIBHOTO XapakTepa HSKOJOTUYECKUX MpooJieMm;
OpPHUEHTAIIMEN HA TMPUMEHEHUE MATEMATHYECKUX 3HAHWUW [JId pELICHUs 3a7ady B
0o0JaCTH  OKpY’)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICICTBUU [T OKPY’KAIOLIEN CPEabI.

[{eHHOCTH HAYYHOTO MTO3HAHMUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM MPaKTUKH, TMOHUMaHUEM
MaTEMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIIbHOCTH, ATAaroB €€
pPa3sBUTUS W 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM SI3bIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KyJIbTYpOHM KakK CpEICTBOM IMO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYK) WU MCCIEAOBATENIBCKYIO AEATEIBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE.



METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
0eucmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHLIMU OCUCEUIMU.

1)  VYuueepcanrvnvie  noznasamenvuvie  Oeiicmeus, — obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00Yyuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYXCalowe20  Mupa,  NpuMeHeHue  JOSUYECKUXx,
UCc1e008amenbCKux onepayutl, yMmeHut pabomamso ¢ ungopmayueti).

ba3oBble JOrHYECKUE NEUCTBUS:

e BBIBIISITh U XapaKTEPU30BaTh CYIICCTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
ONMpENENCHUs] MOHATUM; YCTAHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJlaccu(pUKauy, OCHOBAaHUA Uil OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  NPEeOOpPa3OBbIBATh  CYKJICHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;

e BBIBISITH  MaTE€MaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npegiaraTb  KpUTEpUU s BBISIBICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e Ji€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITENILHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIIHUIO,
IPUBOJUTH TMPHUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BbIOMpaTh CcHoOcOO pemeHuss yd4eOHOM 3agauM (CpaBHHUBATh HECKOJBKO
BapHaHTOB pelIeHMs, BbIOMpaTh Haubosiee MNOAXOASIIUNA C YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HccneqoBaTeNIbCKUE AEUCTBUS:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIONIHE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BbEKTa, SIBJICHUSA, TNPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;



CaMOCTOSITENIbHO (DOPMYIHPOBATH 000OIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
NPOBEAEHHOTO HAOMIONEHUs, UCCIEIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE Ipollecca, a TaKKe BBIIBUTATH
NPEOI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

PaGoTa ¢ uadopmarnueii:

2)

BBISBJIATH AePUINUTH HHPOPMAIUH, NAHHBIX, HEOOXOAUMBIX NIJIsi OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]1a4H;
BbIOMpaTh ~ MHPOPMALMI0 W3  HCTOYHMKOB  pPA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,
CTPYKTYpUPOBaTh UHPOPMAIUIO, TIPEJCTABIATh €€ B PA3NIUYHBIX PopMmax,
WLTIOCTPUPOBATH TpapuuecKH;
OLICHUBATH HaJEXKHOCTD uH(popMaluu 10 CaMOCTOSITEIIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie  KomMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OO0wieHue:

BOCIPUHUMATh M  (OPMYJIUPOBAaTh CYKIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 33/1a4i, KOMMEHTUPOBATh ITOJYyYEHHBIN pe3ysbTaT;

B X0/ 00CYKIEHH 337]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaEMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJIEHHbIE Ha MIOMCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue U CXOJCTBO MO3ULHUNI; B
KOPPEKTHOM Gopme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTABIATh  pE3yJbTaTbl  pPEIICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJIENOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHUYECTBO:

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHW U
WHUBUTyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTb
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaesITh BUABI paO0T, JOTOBAPUBATHCS, 00CYXKIATh MPOIECC
U pe3yJbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOCTO BKJaJa B OOIIMH MPOIYKT IO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBHSI.



3) Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneyusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranuzanus:

COCTaBIIAITh IIJIaH, AJITOPUTM PEUICHUS 33aJ]a4d, BBIOUPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ YYETOM HOBOW MHGOpMAIUH.

CaMOKOHTpOJIb:

e BJIAQJCTh HABBIKAMH IIO3HABATCIBHON pEQIIEKCMH KaK OCO3HAHWS
COBEpIIIAEMBIX JACHUCTBHI W MBICIHTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca H
pe3yJibTaTa perieHusl MaTeMaTHUYeCKON 3a1auH;

e TPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEHICHUU
3a/ladl, BHOCHTH KOPPEKTHUBHI B JCSITEILHOCTh Ha OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWJEHHBIX OIIHMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€Id WU YCJIOBHUSM, OOBSICHSITH
NPUYUHBl JOCTHKCHUS WIM HEAOCTH)KCHUS PE3yJIbTaTOB ACSITEIbHOCTH,
HaXOAWTh OMHOKY, TaBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMAaTUYECKOTO aHaIu3a
Ha YpOBHE CpEIIHEro OOIIero 0Opa3oBaHUS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

10 KJIACC

Yucua 1 BbIYMCICHUSA

OnepupoBaTh MOHATHSAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOIIECHTHI.

BolnonHAT,  apuMETUYECKHE  ONepauud € palUOHAIbHBIMU U
JNEHUCTBUTEIbHBIMU YHCIIAMH.

BoimonusaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JienaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BBIYMCICHHN.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJBIM IOKa3aTeseM; CTaHJIapTHas
dbopma 3amMcH JIEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLECHUS
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCITIOJIb30BAaTh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA



OnepupoBaTh NOHATHSAMHU: TOXIAECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
pauMoOHAIIBHOE, UPPAMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BeimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BbIonHATE MpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPPALUOHAIBHBIX
BBIDOKEHU W pellaTb OCHOBHBIE THUIIbI  LEJbIX, PALHOHAIBHBIX U
VPPaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs U HEPABEHCTBA JUUI PELICHUS MATEMATUYECKUX 3a]a4
¥ 33J1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MopnenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: (PYHKIHUSA, CIIOCOOBI 3a7aHusl (PYHKIMH, 00IaCTh
ONpEIENCHUs] M MHOMKECTBO 3HA4YeHM (PyHKIUHU, rpaduk (yHKIHH, B3aWMHO
oOpaTHbIe (PYHKIIUH.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GYHKIUM, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

Crpouth M ynTaTh TpaUKu JUHEWHON (PYHKIMU, KBAAPATUYHON (PYHKIUH,
CTEIEHHOMN (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havana maTremMaTH4ecKoro aHajimsa

OnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
re€OMETPUYECKast IPOTPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAOUIEH reOMETPUUECKOM MPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOIPECCUN IS PEILIEHUS
peanbHbIX 33]a4 PUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONIEPAIlUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — anmapar Juid  ONMCAaHUS
pealibHbIX MPOLECCOB M SBJICHUH, NMPU PEUICHUH 3aJad M3 JAPYTruxX Y4eOHBIX
IIPEIMETOB.

OnepupoBatb  MOHATUSIMHU: omnpeneneHnue,  Teopema,  CIEeJCTBHUE,
J10Ka3aTeNbCTBO.



11 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATUAMH: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
MIPU3HAKU JIEIUMOCTH LENBIX YUCEI, PA3JIOKEHUE YMCIIA HAa MPOCTHIE MHOXKUTEIN
JUISL PEIICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM [TOKA3aTEIEM.

OmnepupoBaTh MOHATUAMU: JOrapudM UKCIa, ACCITUYHBIE U HATypalbHbBIC
JoTapu(pMBbI.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENEHW Mg MpeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JorapugMmsl;
ONEpPUPOBATh MOHATUSMU: JIOTAPUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JJIOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHW U €€ PELICHUE;
UCITOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH JJI PELICHNS IPAKTUYECKUX 3a1ad.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPDQXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM amrapara ajareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMM: [NepuoAndYecKkas  (YyHKUMS, TMPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
uccienoBanus GyHKIMH, 3a]JaHHON TpaduKoM.

OnepupoBath MOHATUAMM: TpadUKU NOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (YHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIOCKOCTH U
WCIIOJIb30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TIJIOCKOCTHU TpadUKH JTUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BAaTh UX JUISl PEILIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHUN.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YU4E€OHBIX JUCIUIUIMH.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

OmneprpoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (YHKLUU;
WCITOJIb30BATh TEOMETPUUYECKUIA B (PU3HMUECKHUI CMBICI POU3BOIHON JJIsI pEIICHUS
3a1ad.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.



Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATH PE3YyJIbTaThl UCCIEIOBAHUS K TOCTPOCHHUIO TPadUKOB.

Hcnonb30BaTh MPOU3BOAHYIO Il HAXOXKJICHHUS HAWIYYIIEro PpELIEHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OmnepupoBarh MOHATHSAMHU: NE€pBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (HYHKIUHN; BBIYUCISATH MHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemare npukiagHeie 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
(U3NYECKOT0 XapaKTepa, CpeACTBAMU MaTEMAaTUYECKOTO aHAIN3a.

TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
N KosmuecTBo yacos DJIEeKTPOHHBI
[1]
/ HaumeHoBaHue pa3jie/ioB u B KourpoJnb IIpakruuyec € (uudposbie)
n ce
TeM NPOrpaMMbl HbIe KHe o0pa3oBarteib
n ro
padoThbI padoTbI HbI€ pecypchbl
MHokecTBa palMOHAIBHBIX U
NEHUCTBUTENBHBIX YHCEI.
1 14 1
PanmonaneHbie ypaBHEHUS U
HEpaBEHCTBA
OyHKIUYN U TpapuKH.
2 CrerneHs C melbiM 6
MOKa3aTeileM

Apudmernueckuil KOpeHb N—
O CTEICHH.
HppaumonanbHble ypaBHEHUS
1 HEpaBEHCTBA
DopMyiibl

4 TpUroHoMeTpHuu. TpuroHoMeTp 22 1
NYECKUE YPaBHEHUS

IlocnenoBaTeabHOCTH U

5 5
[porpeccuu
6 [ToBTOpeHue, 0606HICHI:I€, 3 1
CHUCTEMATH3aLMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB 68 4 0
11O ITPOTPAMME
11 KJIACC
Ne  HammenoBanue ‘ KosimuecTso yacos DIeKTPOHHBbIE
n/ | PpasienoB M TeM Beer Konurpoasnubl  Ilpakruueckn  (uudposbie)
n NporpamMmsl 0 € padoThl € padoTbl o0pa3oBaTe/bH




ble pecypchl

Crenens ¢
parMoOHALHBIM
MOKa3aTeJIeM.
[TokazarenbHas
byHKIIHS.
[TokazarenbHbIe
yYpaBHEHUS U
HEPABEHCTBA
Jlorapudpmuueckas
byHKIIHS.

2 Jlorapudpmuueckue
ypaBHEHUS U
HEPABCHCTBA

TpuronomeTpuueck
ue GYHKINH U UX
3 rpadukH.
Tpuronomerpuueck
1€ HEPaBEHCTBA
[TIponsBoaHas.
4 [IpumeneHue
MIPOU3BOIHOM
Hurerpain u ero
MIPUMEHEHUS

12

12

24

Cucremsbl
ypaBHEHUH

HarypanbHble u
LieJIbIE YUCIIa

IToBTOpEHME,
0000111EHHE,
CHCTEMAaTHU3allHs
3HAHUM

12

18

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102
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