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COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbubie uncna. OOBIKHOBEHHBIE U IECATUYHBIC APOOH, MPOIICHTHI,
OECKOHEYHbIE NEpPUOJUYECKUE JpoOu. ApudMmeTHdyecKkue omepauuu ¢
pallMOHAJIBLHBIMU ~ YWCIaMM, MpeoOpa3oBaHUSl  YUCJIOBBIX  BBIPAKCHHIA.
[Ipumenenue npoOGelt M MPOIEHTOB Uil PEIICHUS NPUKIAAHBIX 3ajad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEAIbHOU KU3HMU.

JlelicTBUTENIbHBIE 4YHCA. PalMOHAIbHBIE W UPpAlMOHAIIBHBIE YHCIA.
ApudmeTndeckue omnepanuu C JIeUCTBUTENIbHBIMU yuciaaMu. [IpubmmkéHHbIC
BBIYMCIICHUS, TpaBUJa OKPYIJCHMS, TMPUKUJIKA U OIEHKAa pe3yJsibTaTa
BBIYHCIICHUM.

Crenenb ¢ uensiM  mnokazateneMm. CranpaptHas ¢Gopma  3amnucu
nercTBuTeNnbHOr0 uucia. Mcnonb3oBaHue mnoaxondmeid (Gopmbl  3amucu
JNEUCTBUTENIBHBIX YMCEI JJIsi PEUICHUS] MPAKTUYECKUX 3a]ady U MPECTABICHUS
JTAHHBIX.

ApudpmeTnyeckuii  KOpeHb  HaTypaidbHOM  creneHu. JledcTBus ¢
apupMETHUYCCKUMU KOPHIMHU HATYPaJIbHOM CTEIICHHU.

CuHyc, KOCHMHYC UM TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
apKKOCHHYC, apKTaHI'€HC YMCJIOBOIO apryMEHTa.

YpaBHeHUsS ¥ HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

[IpeoOpa3zoBanue  TPUTOHOMETPUYECKUX  BbIpakeHuid.  OCHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEeHb ypaBHEHUs. HepaBeHCTBO, pelIEHHE HEpPaBEHCTBA.
Meroa uHTEpBAJIOB.

Pemenue nenbix ¥ 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKHUX YPABHEHUM.

[IpuMeHeHne ypaBHEHHU M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX
3a/1a4 U 33724 U3 Pa3IMYHbIX 001acTel HAYKU U pealIbHON KU3HMU.

DOyHKUNH U TPaPUKH

Oynknusi, crnocoObl 3amaHus GyHkuu. ['paduk dyakuun. Bzaumuo
oOpaTtHbie (QYHKITUH.

OO6macTp onpenieNIeHUsT 1 MHOXKECTBO 3HaueHn QyHkimu. Hymu ¢yHKmm.
[TpoMesxyTkH 3HAKOTIOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYyHKITHH.

CrernieHHas (yHKIUS ¢ HATYPAJIBbHBIM U LIENBIM TIoKa3zateneM. EE€ cBoiicTBa
u rpaduk. CoiicTBa U rpaduK KOpHS N-0i CTENEHHU.

Tpuronomerpuyeckas OKPYKHOCTb, OIPEIACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMH YHCIIOBOTO apryMEHTA.

Hayajia maTeMaTH4eCcKOro aHaIu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHUs MMOCJIEJOBATEIILHOCTEM.
MOHOTOHHBIE IOCIEA0BATEIBHOCTH.

ApudmeTrnyeckas U = TEOMETPUYECKas  MPOTPECCUU.  becKoHeYHO
yObIBaromiasi reomerpuueckas mporpeccus. Cymma O€CKOHEYHO YyOBIBAOIIEH
reoMerpuueckor nporpeccun. opmyiia Ciao0XHbIX TPOUEHTOB. Mcnonb3oBanue
MPOTPECCUH [T PEUICHUS PEATbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBA U JIOTMKA



MHokecTBO, onepanuu HaJl MHOXKecTBaMu. Jlnarpammsl Ditiiepa—BeHnHa.
[IpumeneHne TeopEeTUKO-MHOKECTBEHHOIO anmnapara JJisi OIMUCAHUs PEealbHbIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUN 3a7]a4 U3 IPYTUX y4eOHBIX IPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIBCTBO.

11 KVIACC

Yucia v BbIYMCICHUS

Harypanbnsbie u nensle yncia. [IpusHakyu 1emMmMoCTy LENIbIX YUCElL.

CreneHb ¢ palnOHabHBIM MTOKa3aTeneM. CBONMCTBA CTENEHHU.

Jlorapudwm uncina. JlecssTHuHbIC U HaTYpadbHbIE JOTapU(MBI.

YpaBHeHUsSI M HEPABEHCTBA

[IpeobpazoBaHue BBIPAXKECHUM, COJIEPKAITUX JIOTapUPMBI.

[IpeobpazoBaHue BBIPAKEHHUH, COACPKAIIUX CTEINEHU C PalMOHATBHBIM
MIOKAa3aTeNEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenpHbIC YPABHEHUS U HEPABEHCTRBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

Cuctembl JIMHEHHBIX YypaBHEHMH. PelieHue mnpuKIagHBIX 3a7ad  C
MOMOIIBIO CUCTEMBI JTUHEUHBIX YPABHEHHUIA.

CucreMbl 1 COBOKYITHOCTH PallUOHAIBLHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CHCTEM UM HEPABEHCTB K  PEIICHUIO
MaTeMaTHYEeCKUX 3aJlad U 3aJa4 W3 Pa3jIUdHbIX 00JIacTe HayKW U peasibHOU
KU3ZHHU.

DOyHKUUH U TPaPUKH

Oyukmus.  [lepuoguyeckue dyukuuu. I[IpomMexyTkm MOHOTOHHOCTHU
¢yHkimu. MakcumMymbl 1 MUHUMYMBI GyHKInu. Haunbonbiiee u HauMeHbIee
3HaueHue (QYHKIMHU HA IPOMEXKYTKE.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

ITokazarenbHas u orapudmMudeckas QyHKIIUHA, UX CBOMCTBA U TpadUKH.

Hcnons3oBanne rpadukoB GYHKIUH ISl PEIICHHS YpaBHCHUH U
JIMHENHBIX CUCTEM.

Ucnonb3oBanue rpaduxoB GyHKIUNA ISl UCCIENOBAHUS IPOIIECCOB U
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamu3a

HenpepriBubie GhyHKIIMKA. MeTO1 MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpousBonnas ¢yukmuu. ['eomeTpudeckuidi ©W  (PU3HYESCKUN  CMBICT
MIPOU3BOJHOM.

[IpousBoanbie  dnemeHTapHBIX  GyHKIMA. DOpMynbl  HaXOXKIECHUS
MIPOU3BOIHON CyMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[TpumeneHnne Mpou3BOIHON K HCCIIeIOBAaHUIO (DYHKIIUNM HA MOHOTOHHOCTD
U DJKCcTpeMyMmbl. Haxoknenue HaumOONBIIET0O W HAWMEHBIIErO 3HAYCHHS
(GyHKITMU Ha OTpE3KeE.

[IpruMmeHeHne NPOU3BOMAHON I HAXOXKIACHHS HAWJIY4ILIErO PEIIECHUS B
MPUKIAAHBIX 3aJadax, sl ONPEAENEHUS CKOPOCTH HPOLEcca, 3aJaHHOIO
dbopMyoi uiau rpaduKoM.

[TepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WNuterpan, ero reomeTpudeckuid U (Qu3NUECKUd CMbICI. Bbraucienue
MHTErpaja o dbopmyie Hrrorona—JleliOnuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOTO mnpeaMera «MaremaTuka» ITOJDKHO OOECreyuBaTh
JOCTH)KEHUE Ha YpPOBHE CpeAHEero oOImero o0pa3oBaHUs —CIIEAYIOIMINX
JUYHOCTHBIX,  METANpPEeIMETHBIX W  TPEAMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTAaTOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS NIPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTukay XapakTepHU3yIOTCs:

I'paxxnaHckoe BocUTaHUE:

c(OpPMHUPOBAHHOCTHIO TIPAKJAHCKOM MO3MLMK  OOydHaroumierocs Kak
AKTUBHOTI'O M OTBETCTBEHHOI'O 4Jj€Ha POCCUHCKOro oOIIECTBa, MPEeCTaBICHUEM
0 MaTeMaTHYEeCKUX OCHOBAaX (PYHKIMOHUPOBAHUS PANMYHBIX CTPYKTYD,
ABJICHUW, TPOLEAYpP TPaKJAHCKOro oOmecTBa (BbIOOPHI, OMPOCHl M IIp.),
YMEHHEM B3aUMOJIECTBOBAThH C COLIMAILHBIMU MHCTUTYTaMU B COOTBETCTBHUU C
uX (PYHKIMSIMU U HA3HAYCHHUEM.

[laTproTnyeckoe BOCIUTAHUE:

chOpMHUPOBAHHOCTBIO  POCCHMCKON  TIpakKJaHCKOM  HMJICHTHYHOCTH,
YBa)KEHHS K MPOIIJIOMY U HACTOSIIIEMY POCCUHCKON MAaTeMaTHKH, LIEHHOCTHBIM
OTHOIIEHHEM K JOCTHKEHUSIM POCCHUICKMX MATEMaTUKOB M POCCUUCKON
MaTEMaTUYECKOM MIKOJIbI, K HCIIOJIb30BAHUIO JTHX JOCTHKEHUH B APYrux
HayKaX, TEXHOJIOTHUSIX, c(hepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoa;
c(OpPMUPOBAHHOCTbIO HPABCTBEHHOI'O CO3HAHHUS, OSTUYECKOIO IOBEICHUS,
CBSI3aHHOTO C MPaKTUYECKUM IPUMEHEHUEM JOCTH)KEHUH HayKu H
JESITEIbHOCTBIO  YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYHUBOTO OYIYIIIETO.

DcTeTn4ecKoe BOCIIUTAHKE:

ACTETUYECKUM OTHOUIEHHEM K MHpPY, BKIIIOUas 3CTETUKY MAaTEMaTHUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHU, pacCcyXICHUM;
BOCIIPUMMYHBOCTBIO K MaTEMAaTHYECKHMM AacleKTaM pa3jIu4yHbIX BHUOB
HCKYCCTBA.

duznueckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 370pOBOro ® 0Oe30omacHOro oOpa3a KHW3HH, OTBETCTBEHHOI'O
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (370pOBOE IHMTaHHE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, PeryJsipHas pu3nuecKas akTHBHOCTH); (U3UICCKOTO
COBEPIICHCTBOBAHMS, pH 3aHSATHAX CIIOPTHUBHO-03I0POBUTEIILHOU
eI TSIILHOCTERIO.

TpynoBoe BoclUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  mpodeCcCHOHANBHON  JEATEeIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKON U €€ MPWIOKECHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccMi W pPeaM30BBIBATH COOCTBEHHBIC JKW3HCHHBIC TUIAHBI,
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO HAa MPOTSIKEHUHM BCEH JKU3HU,; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 33714 MaTeMaTUUYE€CKOM HaPaBJICHHOCTH.

DKOJIOrH4eCKOEe BOCIIUTAHHUE:



c(hOpPMUPOBAHHOCTHIO JKOJIOTUYECKOU KYIbTYpbl, TOHUMAHUEM BIUSHUS
COLMATBbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSHUE IPUPOJHOM U
COLIMAJIBHOM CpeJbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOJjieM; oOpHeHTalMeld Ha TMPUMEHEHHWE MaTEeMaTHUYeCKUX 3HAHUU s
peleHus 3a1ad B 00JaCTH OKPYXAIOIIEeH Cpejibl, TIIaHUPOBAHUS TOCTYIIKOB U
OLICHKH X BO3MOKHBIX ITOCIIEICTBUU JUUISI OKPYKAIOLIEN CPEIbI.

LleHHOCTH HAYYHOTO MTO3HAHMS

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUA HAyKd U OOIIECTBEHHOW MPAKTUKH,
MMOHUMaHHEM MAaTeMaTUYECKOU HaAyKU KaK c(pepbl YeTOBEUECKON IS TEIHHOCTH,
ATanoB €€ Pa3BUTHUS M 3HAYMMOCTHU JJI PA3BUTHS LUBUIIA3ALMA; OBJIAJCHUEM
SI3bIKOM MATEMATHUKU U MATEMATUUYECKOU KYJIBTYPOU KAK CPEACTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IPOEKTHYKD M UCCIEA0BATEILCKYIO
NESITEIIbHOCTh UHINBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeIMeTHBIE PE3YJIbTaThl OCBOCHUS MPOTrpaMMbl y4eOHOTO TIPeIMETa
«MaremaTuka XapaKTePU3yIOTCS OBJIAJICHUEM YHHBEPCAJTbHBIMHU
NO3HABAMEIbHBIMU  OClICMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
O0elCmBUAMU, YHUBEPCAIbHBIMU PeCYNAMUBHBIMU OeUCTNEUIMUL.

1)  Vuusepcanvnuvie nosnasamenvmvle Oelicmsus,  0becnevusarom
Gdopmuposanue 0a306blX KOSHUMUBHBIX NPOYECCO8 00Y4arOWUXcs (0c80eHUe
Memo008  NO3HAHUS — OKpYJcaowezo Mupa, NpuMeHeHue  J02UYeCKUX,
Ucce008amenbCKux onepayutl, ymeHul pabomamsos ¢ ungopmayueti).

ba3oBrie nornueckue aAeMCcTBU:

e BBISBIIATD 51 XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTeMaTHYEeCKUX OOBEKTOB, MOHATUN, OTHOIMICHUN MEXAY MOHATHIMU;
dbopmyIUpoBaTh onpeieNIeHUsI MIOHSTHH; yCTaHABJIUBATh
CYIIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUU, OCHOBAHUS JJIsI 0000IICHHS
Y CPaBHEHMSI, KpUTEPUHU ITPOBOIMMOTO aHAJIN3a;

e BOCHpPHUHHUMATH, (OpMyIMpOBaTH W MPEOOPA3OBHIBATH CYXKICHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €AUHUYHBIC, YACTHBIC U OOIIHE;
YCJIOBHBIC;

e BBIIBIATH MAaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M M|
npoTuBOpeunsi B (hakTax, TAHHBIX, HAOIIOJECHUSX W YTBEPKICHUAX;
npejiaraTb  KpUTEpUM  JUJIL  BBIIBIICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e JICNIaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, TETYKTUBHBIX U
UHIYKTHBHBIX YMO3aKIIOUSHHH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e TMPOBOAUTH  CaMOCTOSATEIBHO  JOKa3aTeIhCTBA  MaTEMAaTHYCCKHX
yTBEpKACHUN  (IpssMBIE HW  OT  MPOTHUBHOIO),  BBHICTPAWBATH
apryMEHTAIHIO, MIPUBOIUTH IPUMEPHI 51 KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CY>KJICHHUS U BBIBO/IBI;

e BBIOMpATH CIMOCOO pelIeHus ydeOHOH 3amadn (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHUS, BBIOMpaTh HambOojee MOAXOMSIIMN ¢ ydEéToM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTCPHEB).

bazoBrie nccinenoBaTeNbCKUE ICUCTBUA:

e HCIOJB30BaTh BOINPOCHI KaK  HCCIEAOBATCIBCKUH  HMHCTPYMEHT
MMO3HaHUS; (HOPMYIHPOBATH BOIPOCH], (HDHKCHPYIOMIHE ITPOTHBOPCUHE,



npo0JieMy, yCTaHaBIMBATh UCKOMOE U JIaHHOE, OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIMI0, MHEHUE;

MPOBOJUTh  CAMOCTOSITEJILHO  CIUIAHUPOBAHHBINM  DKCIIEPUMEHT,
UCCJIEI0BAHUE MO YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOIo
00bEKTa, SBJICHUSA, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00bEeKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITEIILHO (bopMmepOBaTb 0000IIeHUsT ¥ BBIBOJBI MO
pe3yibTaTaM MPOBEAEHHOIO HAONIOACHMS, MCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB  0000IICHUH;
POTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIJBUTaTh
PEATNOJIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Paborta ¢ nundopmanmeii:

BBISBJIATH A(PUUIUTH MHPOPMALIUU, JAHHBIX, HEOOXOIUMBIX /ISl OTBETA
Ha BOITPOC U JIJI PELLICHHUS 3a/1a4uu;

BbIOMpaTh MHGOpPMAIMI0 U3 HUCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHaJIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM Ipe/ICTaBICHUS;
CTPYKTYpHpPOBaTh HH(MOpMaIUIO, MPEACTABIATH €€ B Pa3IUYHBIX
(hopmax, HINTFOCTPUPOBATE IpaUICCKH;

OLICHMBATh  HAA&KHOCTH  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnueepcanvnvle KOMMYHUKamueHble Oclicmeus, 00ecneyusarm
CPOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOWUXCS.
Oo61enue:

BOCIIpUHUMATh U (HOPMYIHPOBATH CYXKIEHHUS B COOTBETCTBHH C
YCIOBHSIMH W IEJSIMU OOIICHHS, SICHO, TOYHO, TPAMOTHO BBIPAKATh
CBOIO TOYKY 3pEHHS B YCTHBIX M THCHMEHHBIX TEKCTaX, JaBaTh
TIOSICHEHUS TI0 XOJy PEIICHUs 3aa4d, KOMMEHTHPOBATh TOTyYeHHBIN
pe3ybTarT;

B X0Je OOCYXICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMou
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1a4ur, BBICKa3bIBATh MJICH, HAIICJICHHBIC
Ha TIOWCK PEIICHUsS; COIMOCTaBISATh CBOM CYXKICHHUS C CYKICHHUSIMHU
APYrMX YYaCTHUKOB AMaiora, OOHApyKMBAaTh PA3IMYME U CXOACTBO
MO3UIIMKA; B KOPPEKTHOH ¢dopme (OpMYyIHpOBaTh pa3HOTIACHs, CBOU
BO3PaKEHUS;

NPECTaBIATh  PE3yAbTaThl  pEIICHHWS  3a/Jayd, OKCIICPHMCHTA,
UCCIICIOBAHUsA, TMPOEKTa; CaMOCTOSTENbHO  BbIOWpaTh  Qopmar
BBICTYIIJICHUSI C Y4Y€TOM 3aja4 TNpe3eHTAllMd U OCOOCHHOCTEH
ayJTUTOPUHU.

CoTpyIHUYECTBO:

NOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIAHOW U
WHANBUAYaTbHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHUPOBATh  OPraHU3ALUIO
COBMECTHOW pPabOThl, paclpeneyiaTb BUABI padOT, 10roBapUBaTHCS,
o0CcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJIBbKUX JIOJICH;

y4acTBOBAaTh B TPYMIOBEIX (opmax paboThl (0OCyX)aeHUs, OOMEH
MHEHHM, «MO3rOBbI€ IITYPMbD» U WHBIEC); BBIIOIHATH CBOIO 4YacTb
paboThl M KOOPAMHUPOBATH CBOMU JCHCTBUS C JPYTUMHU UJIEHAMH
KOMaH/Ibl; OLIEHUBATh KAue€CTBO CBOETO BKjJaja B OOLIMNA MPOAYKT MO
KpUutepusam, chopMyJIMPOBAHHBIM YYACTHUKAMH B3aHUMOICHCTBUSI.



3)  Vuusepcanvuvie  pezynamuenvle  Oelicmeus, — obecneuugaiom
Qopmuposanue cmMvlC108bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUJIAaH, QITOPUTM pELIEHUs 3aJadyd, BBIOMpPATh CIOCOO
pelieHuss ¢ y4€TOM MMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUpPOBAaTh U KOPPEKTUPOBATH BApUAHTHI PELICHUM C Y4ETOM HOBOU
uH(pOopMaIu.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(IEKCUH KaK OCO3HAaHUS
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, UX
pe3yNbTAaTOB; BJIAAETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
IIpoLECcCa U Pe3ysbTaTa pelIeHUss MaTEMaTHYECKOM 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb NpPHU PELICHUH
3a7la4d, BHOCUTb KOPPEKTHUBBl B JEATEIBHOCTb HAa OCHOBE HOBBIX
O00CTOSITENBCTB,  JIAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSCHATH
IPUYHMHBI JOCTUKEHHS WU HEIOCTUKEHHUS PE3YIIBTATOB AEATEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kkypca «Anrebpa W Hayajga MaTeMaTUYECKOTO
aHanM3a» Ha YpPOBHE CpenHero oodiiero oOpa3oBaHUs JOHKHO OOecreyrBaTh
JOCTHXKEHHUE CIEAYIONUX MPEeIMETHBIX 00pa30BaTeNbHBIX PE3YIbTaTOB:

10 KITACC

Yucia v BLIYUCIECHUA

OnepupoBaTh TOHATUAMHU: pALMOHAIBLHOE U JEUCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAS | JIECATUYHAS TPOOb, MMPOIEHTHI.

BreimonHaTe  apudmeTrnyueckue — omepanud ¢ palMOHAIBHBIMH U
NIEUCTBUTEILHLIMHY YHCIIAMHU.

BeimonHaTeh  npuOIMKEHHBIE — BBIYMCICHHUS,  HUCIIOJNB3YS — IIpaBUja
OKpYIJICHUS, JI€JIaTh IPUKHUJKY U OLICHKY pe3yJIbTaTa BEIYMCICHUI.

OnepupoBaTh MOHATUAMU: CTENIEHb C IIEJBIM IMOKa3aTeleM; CTaHAapTHas
dbopma 3amucH JIEUCTBUTEIBLHOIO YHCIIA, KOPEHb HATYypaJdbHON CTEIICHM;
HCIIOIb30BaTh MOAXOAAIIYI0 (OpMYy 3allUCH JCUCTBUTCIBHBIX YHCET IS
pelIeHUs MPAKTUYECKUX 3a7a4 U MPEICTaBICHUS JaHHbBIX.

OnepupoBaTh MOHATHSMH: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJILHOTO
yIjla; HCIOJb30BaTh 3alKCh IPOW3BOJIBHOTO yrja depe3 oOpaTHBIC
TPUTOHOMETpUUYECKUE (HYHKITUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoOHaIBHOE, HWppaluoHAILHOE ypaBHEHUE, HEPABEHCTRBO;
TPUTOHOMETPUUECKOE YPaBHEHUE;

BeinosHATh mpeoOpa3oBaHuss TPUTOHOMETPUUYECKUX BBIPAKECHHUI U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHHUS.

BeimonHATh peoOpa3zoBaHus IEIbIX, PAIMOHAIBHBIX U UPPAIMOHATBHBIX
BBIDOKCHUH ¥  peliaTh OCHOBHBIC THIIBI IEIBIX, pAIMOHAIBHBIX W
HppallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.



[IpuMeHsAT, ypaBHEHUS U HEPABEHCTBA [JIsl PELICHHUS MaTeMaTHYECKHX
3a/1a4 ¥ 3aJa4 U3 pa3IMuHbIX 00J1acTEel HAYKU U PEAIbHOM JKU3HU.

MopenupoBaTh peajbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUSA, YPAaBHEHHs, HEPABEHCTBA [0 YCIOBUIO 3aJlayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh NOHATUSAMU: (YHKUMS, CcMOCcOObl 3adaHus (QYyHKUHUU,
00JacTh OMNpeNENeHUsI U MHOKECTBO 3Hau€HUW (QyHKUUHU, rpaduk (QyHKIUH,
B3aMMHO 0OpaTHbIC (PYHKIIUH.

OnepupoBaTh NOHATHAMHU: UYETHOCTh M HEUYETHOCTh (YHKUMH, HYIU
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUUMA 1715 pelIeHUs] ypaBHEHUIA.

Ctrpoutrb W uuTaTh TpaduUKK JUHEHHOW (YHKUMUH, KBaJpaTUYHOU
(GyHKIUHU, CTENEHHOW (DYHKIIUU C 1IeJIbIM TTOKa3aTeseM.

Ucnonb3oBate rpaduku GyHKUMA [J1s HMCCIENOBaHUS IMPOILIECCOB U
3aBUCUMOCTEN MpU PEIIeHUH 3aa4 U3 IPYyTUX yU4eOHBIX IPEIMETOB U pealbHOU
’KU3HU; BBIpAXATh (POPMYJIAMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Havana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh MOHITHSIMHU: TOCIEAOBATEIBHOCTh, apupMeThyecKkas u
reOMETpPUYECKasi MPOTrPECCHH.

OnepupoBaTh TOHATHUSAMU: OECKOHEYHO YOBIBarolasi TeoMeTpuuecKas
nporpeccusi, cymMa 0€CKOHEYHO yOBbIBAIOIIEH Tr€OMETPUUECKON TPOTPECCHH.

3a/aBath MOCIEI0BATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOWCTBA IOCJIENOBATEIBHOCTEM M MPOTPECCUR  JJIs
pELICHMS peallbHBIX 3a/1a4 IPUKJIAHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETHKO-MHOXXECTBEHHBIN — ammapaTr JJId  ONHCAHMS
peasibHBIX TNPOLIECCOB M SIBICHUM, NpU pEelIeHHH 3a7ad M3 IPYrHX y4eOHBIX
IPEIMETOB.

OnepupoBaTh  NOHATUAMM:  OINpPEACIICHHE, TEOpEMa,  CIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucia 1 BHIYUCICHUA

OnepupoBaTh MNOHSATUAMH: HATypajbHOE, LEJIO€ YHUCIO; HUCIOIb30BaTh
MPU3HAKU JEIMMOCTH LENbIX YHCEN, pPAa3J0KEHHE YHCIAa Ha IPOCThIE
MHOKHUTENH ISl PELICHUS 3a1a4.

OrniepupoBaTh MOHATHEM: CTENIEHb C PALIMOHATIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHIATHIMU: JIOTapuU(dM YHCIIa, TECATUYHBIE U HATYPAIbHbBIE
norapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpuMensaTs cBoicTBa cCTenmeHW Mg NpeoOpa3oBaHUs BBIPAKEHUH;
ONEPUPOBATHh MOHATHUIMHU: MOKA3aTEIbHOEC YPAaBHEHUE W HEPABEHCTBO; PELIATH
OCHOBHBIE TUIIbI TOKA3aTEJIbHBIX YPABHCHU U HEPABEHCTB.

BoinonHsATh npeoOpa3oBaHMsl BBIPAKEHHUH, COAEpPNKALUIUX JIOTapU(PMBI;
OTIepUPOBATh TOHITUSMU: JOTapUPMUUECKOE YpaBHEHHE W HEPABEHCTRBO;
peliaTh OCHOBHBIE TUIIBI JIOTapU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxonuts pemienns npocTeNnX TPUroHOMETPUIECKUX HEPABEHCTB.



OnepupoBaTh NOHATUSAMM: CUCTEMA JIMHENHBIX YPABHEHUN U €€ PEILICHHUE;
HCIIOJIb30BATh CUCTEMY JIMHEUHBIX YPAaBHEHMHU [UId PELICHUS NPAKTUYECKUX
3a/1au.

Haxomute  pemieHuss  IPOCTEHINMX  CUCTEM M COBOKYIIHOCTEH
pPaLlMOHAJIILHBIX YPABHEHU! U HEPABEHCTB.

MopenupoBaTh peajbHble CHTYalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQKCHUSA, YPaBHEHHUs, HEPABECHCTBA M CHUCTEMBl II0 YCJIOBHUIO 3a/auy,
MCCJEeI0BaTh MOCTPOEHHBIE MOJEIH C UCIIOJIB30BAHUEM alIaparta aiareopsl.

DYyHKIUHN U TPAaPUKHU

OnepupoBaTh MOHATHSAMHU: THepuogudeckas (YyHKUHS, MNPOMEXKYTKU
MOHOTOHHOCTH (YHKLIMH, TOYKH IKCTpeMyma (YyHKIMH, HauOoJbliee U
HauMEHbIIee 3HAYCHUS (PYHKIUMU Ha MPOMEXKYTKE; HCIOJIb30BaTh WX s
UCcleIoBaHus (PYHKIINH, 3aJJaHHOU rpauKOM.

OnepupoBaTh NOHATUIMU: TpadUKHU MOKA3ATENBHOM, JOrapupMUIecKol u
TPUTOHOMETpUYECKUX (QYHKUUN; U300pakaTh UX HA KOOPAMHATHOW IMIOCKOCTH
Y MCIIOJIB30BATh IS PELICHUS YPABHEHUN U HEPABEHCTB.

N300paxkaTb Ha KOOPAMHATHOW IUIOCKOCTH TpaduKH  JTUHEHWHBIX
YPAaBHEHUU U MCIIOJIB30BATh UX JUUISl PELIEHUs CUCTEMbI JIMHEHHBIX YPABHEHUM.

Ucnonb3oBath rpaduku GyHKUMA [JIs HMCCIENOBAaHUS IPOILIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUILIHH.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh TMOHATHSAMHU: HENpepbIBHAsS  (DPYHKIMSA; MPOU3BOIHAS
(GYHKIMU; UCTIONB30BATh TEOMETPUUYECKUN U (PU3UUYECKUIA CMBICI TPOU3BOIHON
IUISL PEIICHUS 3a1a4.

Haxoauth  mpou3BOAHBIE  DJIEMEHTapHbIX  (PYHKUMH,  BBIYHUCIATH
IPOU3BOIHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTh  NPOU3BOAHYIO JUIsl  UCCIENOBaHWs  (QYHKIUMU  Ha
MOHOTOHHOCTb M DJKCTPEMYMBI, MPHUMEHATH pE3YyJIbTaThl HCCIEAOBAaHUS K
HOCTPOEHUIO I'pa(hUKOB.

Hcnonp30BaTh NPOU3BOAHYIO I HAXOXKIACHUS HAWIYYIIETO pELICHUs B
IIPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-O)KOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh NOHATUSAMU: TepBooOpa3Hasi M HUHTErpall; IOHUMATh
TCOMETPUYECCKUN U PU3HUECKUN CMBICI HHTETpaJa.

Haxonuth mnepBooOpazHble  3JIEMEHTAPHBIX  (YHKIMM;  BBIYUCIATH
uHTerpai mno popmyne Hetorona—JleiiOnuma.

Pemats npukiagHeie 3aa4d, B TOM YHCIE COLMAIBHO-DKOHOMUYECKOIO U
¢usnyeckoro  xapaktepa,  CpeICTBaMHU  MaTeMaTHYeCKOro  aHaju3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (ungposrbie)
n/m | mporpaMmmsl Bcero Konrpoanusie Tpakruyeckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypebi
MHOk€eCcTBa pallHOHAIBHBIX U
1 JEHCTBUTEIBHBIX YHCET.
PanmionansHbIe ypaBHEHUS U 14 1
HEpaBEHCTBA
5 Oynkuuu u rpadpuku. CreneHs ¢
L[eJIbIM TIOKa3aTesIeM 6 1
ApubMeTnuecknii KOpeHb N—oi
3 crenenu. ppammoHaabHbIe 18 1
YpaBHEHHUS U HEPABEHCTBA
DopmyJibl
4 TpUroHoMeTpuu. T puroHoMmeTpuyecKue 22 2
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U MPOTPECCHH 5
5 [ToBTOpEHUE, 0000IICHNE,
cUCTeMaTu3aIlus 3HaHUH 3 1
OBUIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME 68 6 0




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Crenenb ¢ palliOHAIHHBIM
MOKa3aTeIIeM.
[TokazarenbHas QyHKINS.
[TokazaTenbHble ypaBHEHUS
Y HepaBEHCTBA

12

Jlorapudmuueckast
GyHKIHS.
Jlorapudpmuueckue
YpaBHEHHUS U HEPABEHCTBA

12

TpuroHomerpuyeckue
GbyHKIUM 1 BX TpaduKy.
Tpuronomerpuveckue
HEpaBEHCTBA

[IpousBoaHas.
[IpuMeHeHHne MpON3BOIHOM

24

HuTerpan u ero
MIPUMEHEHHUS

Cucrembl ypaBHEHUI

12

HaTypaJ'ILHBIC " OCJIbIC
qucia

[ToBTOpenue, 06061IeHNE,

18




cUCTeEMAaTU3alus 3HaHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102










