AHHOTanMsA K padoueii mporpamMme 1o ajaredpe A/ yJamjuxcsi
10-11 knaccoB (0a30BbIi YPOBEHbB)

1. HopMmaTHBHbBIe MPAaBOBbIe JOKYMEHTbI, HA OCHOBAaHMH KOTOPBIX
pa3paboraHa paGouyas mporpaMma o MaTeMaTHKe.
Pabouast mporpamMMa yuebHOro Kypca «Ajredpa M Hauajla MaTeMaTH4eCKOro

aHa/iM3a» 6a30Boro ypoBHs A5 oOyuatoruxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe ®DeiepasLHOTO rOCYZApPCTBEHHOTO 00pa3oBaTe/IbHOTO CTaHAapTa CPeHero
ob11ero obpa3oBaHMs, C y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHHH,
TIpeIbAB/SIEMBIX K MaTeMaTHUeCKOMY 00pa30BaHMIO, U TPAIUIIUN POCCHMCKOTO
obpa3oBanus. Peanu3aiiusi mporpammbl 0becrieurBaeT OB/Ia/[eHHe KITFOUeBbIMU
KOMITeTeHLIUSIMU, COCTaB/ISIFOLLMMU OCHOBY [I/Isl CAMOPAa3BUTHS U HETIPEPBIBHOTO
o0Opa3oBaHusl, 1[e/IOCTHOCTh 00IIeKy/IbTYPHOTO, TUYHOCTHOTO Y TI03HABATe/IbHOTO
Pa3BUTHS JIMYHOCTH 00YyUarOIUXCH.

2. Mecto pabouyeii mnporpaMMbl MO0 MaTeMaTHKe B
CTPYKType OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI
OCHOBHOTO 0011[eT0 00pa30BaHUA.

Pabouas riporpamma 1o ajarebpe ¥ Hauasio aHa/iM3a SIB/SeTCS
HeoTheMJIeMOM YaCTho cofieprkaresibHoro paszena OOIT COO c BK/IOUeHUEM B
nipusioykeHre Ne 2 «Paboune porpammbl IpeiIMeTOB, KYpCOB, BHEYDPOUHOMN
JesiTeIbHOCTUY.

3. O0mias TPyA0eMKOCTh padoyeii mporpaMMbl M0 MaTeMaTHKe.
B yueGHOM I/1aHe Ha W3ydeHHe Kypca anreOpbl ¥ Haual MaTeMaTHUeCKOro

aHaiM3a Ha 6a30BOM ypoBHe OTBOAWTCS 3 uaca B Hefienmto B 10 kmacce 1 3 yaca B
Heziento B 11 Kmacce, Bcero 3a /iBa rojia 0oyuenusi — 205 yacog.

4. CTpyKTypa co/iep)kKaHusi padodeil mporpaMMbl M0 MaTeMaTHKe.
10 xknnacc

Yuc/sa 1 BBIYMC/I€HUSA

ParjpoHanbHbie urcia. OOBIKHOBeHHble U [leCITUUHBIE ApOOH, TIPOLIEHTHI,
OeckoHeuHble  TiepUoAWuecKde  Apobu.  ApudmeTnueckhe — omepanuud  C
paljMoHa/IbLHBIMU UMC/IaMy, TIpeoOpa3oBaHUsI UMCIOBBIX BbIpa)keHu. [IprMeHeHue
Apobeil ¥ TIPOIIEHTOB [I/Is PellieHus TIPUKIAJHBIX 3aJau W3 Pa3/IUUHBIX OTpacyiel
3HaHUM U peaslbHOM KU3HU.

HenictBuTenbHble uuciaa. PanuoHanbHble W UppalMOHA/bHBbIE — YMUCIIA.
Apudmetnueckrie orepanuu C [JIeCTBUTENLHBIMU UWC/IaMU. [IpubamKEHHBIE
BBIUMC/IEHYSI, TIDaBUIa OKPYTJIEHUSs], TIPUKU/IKA Y OLleHKa pe3yJ/ibTaTa BEIYMCIEHUM.

CrerieHb € UefablM  TmokaszaTesieM. CraHfgapTtHas  (opma  3amucu
JeNUCTBUTEbHOTO  yMucia. Vcrnosb3oBaHWe — MOAXOAsALLed  (opMbl  3aMuUcH
JIeCTBUTENIbHBIX UHWCe/ i pellleHUs] MPaKTUYeCKUX 3aZlad U TpeJCTaB/IeHUs
JlaHHBIX.

Apudmetvueckuii ~ KOpeHb  HaTypaJlbHOW  cTereHW.  [lelicTBUsi  C
apu(pMeTHYeCKMMH KOPHSIMU HaTypaJbHOM CTereHH.



CHHYyC, KOCUHYC W TaHTeHC YMCJIOBOTO apryMmeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTeHC YMC/I0BOr0 apryMeHTa.

YpaBHeHus 1 HepaBeHCTBa

TokzecTBa U TOXKJeCTBeHHbIe Ipeobpa3oBaHUsl.

[Tpeobpa3oBanuie TPUTOHOMETPUUYECKUX BbIDA)KEHUU. OcHOBHBIE
TPUTOHOMeTpUYeCcKre (OpMyJIbI.

YpaBHeHue, KopeHb ypaBHeHUsl. HepaBeHCTBO, peleHre HepaBeHCTBa. Meto[
VIHTE€PBAaJIOB.

PermieHuie Ljenbix U APOOHO-paL{MOHAIbHBIX YPaBHEHUI U HEPABEHCTB.

Perienvie uppanoHanbHBIX YpaBHEHUU U HEPaBEHCTB.

Pelienrie TpUroHOMETPUYECKUX YPAaBHEHUM.

[IprMeHeHMe ypaBHEeHWU U HEPABEHCTB K PEIIeHHI0 MaTeMaThUueCKUX 3ajay 1
3ajlau U3 pa3/IMuUHBIX 00/1acTell HAYKW U peaibHOM >KU3HU.

DyHKIMU ¥ rpaduKu

®yHKLWsA, crioco0w! 3aganus GyHkiyu. ['paduk dyHKimu. B3anmMHo obpaTHbIe
byHKIMH.

O6nacTe oripefie/ieHUsI U MHOXKECTBO 3HaueHWM (yHKiuu. Hymu QyHKIun.
[TpoMeXXyTKU 3HAaKOMOCTOSIHCTBA. YETHBIe M HEUBTHBIE (QYHKLIMU.

CreneHHas (yHKLMS C HaTypaJbHbIM M Lie/bIM TOKa3atesieM. Eé cBoiicTBa u
rpaduk. CBOMCTBa U rpaduK KOPHS N-0l CTereHw.

TpuroHomeTrprueckass OKPY)KHOCTb, OMpeJie/leHue TPUTOHOMETPUUYECKUX
(byHKIIMNA YMCI0BOTO apryMeHTa.

Hauasia MaTeMaTHUeCKOro aHajau3a

[TocnemoBaTenbHOCTH, CMIOCOOLI 3a/jaHust TI0C/IeloBaTeTbHOCTe. MOHOTOHHbBIE
MoCJIeJOBaTeTbHOCTH.

ApudmeTrnueckass U reomeTpuueckasi rporpeccuu. beckoHeuHo yObIBaroijas
reomeTpuueckasi rporpeccus. CymMMa OeckoHeuHO YObIBaroIlleii reoMeTpuuecKoin
niporpeccu. PopmyJsia CJIOXKHBIX TIPOLIEHTOB. VICrmosib30BaHWe IIPOTpecCUu AJist
pellleHrs peanbHbIX 3a/lay NPUK/IaJHOTO XapakTepa.

MHoxecTBa M JIOTUKA

MHoecTBO, omepanuy HaJ MHOXecTBamu. [Iuarpammel Juinepa—BeHHa.
[IprMeHeHMe TeOopeTUKO-MHOXKEeCTBEeHHOr0 araparta JJisi ONUWCAHUSl peasbHbIX
TIPOLIECCOB U SIBJIEHUM, TPH pPellieHuH 3a/jau U3 APYruX yueOHbIX TPeJMeTOB.

Omnpepenenuve, TeopeMa, Cjie[[CTBHe, 0Ka3aTe/lbCTBO.

11 xnacc
Yuc/ia ¥ BBIYUC/TeHUA
HarypasnbHble v 1esible urciia. [IpUsHaku 1eIMMOCTH LieJIbIX UKCeJl.
CreneHb C paljMOHaIbHBIM MOKa3aTesneM. CBOMCTBA CTEMeHMU.
Jlorapudwm umncna. [lecsiTuuHbie ¥ HaTypasibHbIe JIOrapru(Mbl.
YpaBHeHus 1 HepaBeHCTBa
[Tpeobpa3oBaHye BbIpaXKeHU, CO/IePrKalluX JT0TaprudMBbI.
[TpeoOpa3oBaHre BbIpa)KEHUM, COZEpKallluX CTelleHW C palfdiOHaJbHBIM
TIOKa3aTesieM.



[IprMepbl TPUTOHOMETPHUUYECKUX HEPABEHCTB.

[Toka3aTesbHbIEe YpaBHEHUS U HEpaBEeHCTBA.

Jlorapudmuueckrie ypaBHeHUs1 1 HEPaBEHCTBa.

Cucrembl MHEWHBIX ypaBHeHMM. PellleHue NPUK/IaJHBIX 3a/aud C MMOMOLIbIO
CUCTEMBI JIMHEHHBIX YPaBHEHUM.

CUCTeMbl U COBOKYITHOCTH Pal[MOHA/IbHBIX YPDaBHEHUM U HePaBEeHCTB.

[IpyMeHeHMe ypaBHEHWW, CUCTEM W HEPABEHCTB K PEIIeHUI0 MaTeMaThUueCKUX
3aJjau ¥ 3aJjau 13 pa3/IMuHbIX 00/1acTell HAYKU U peaibHOM JKU3HHU.

®DyHKIUU U rpaduku

Oyukius. [Tepuoguueckre QyHkiu. [IpoMeKyTKM MOHOTOHHOCTU (DYHKI[UU.
MakcuMymMbl U MUHUMYMbl (QyHKIMU. Haunbosblllee ¥ HaviMeHblllee 3HaueHHe
(GYHKLMW Ha TIPOMEXKYTKE.

TpuroHometrpuueckue (YHKI[MH, UX CBOKMCTBA U TPa(PUKU.

[Toka3aTesibHas U jjorapudmMuueckasi yHKI[MH, UX CBOMCTBA U IPAPUKHU.

Wcnonb3oBaHre rpa@uKoB (YHKIUNA A/ pellleHHs] YypaBHEHUM W JIMHEMHBIX
CUCTEM.

Wcnonb3oBaHve TpauKoOB (QYHKUUM [si UCCAe[OBaHUS TIPOLIECCOB U
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TIPW pelIeHrdr 3a7au W3 APYTUx yuyeOHBIX
TpeIMeTOB U peaTbHOM XKU3HMU.

Hauasia MaTeMaTHUeCKOro aHajausa

HenpepriBHble hyHKI[MHA. MeTo MHTEPBAJIOB [j1s1 PellieHUs] HepaBeHCTB.

[MpousBogHasi  dyHKumMU. ['eomeTpuueckuii U (QU3NUECKUM  CMBIC]
TIPOU3BOJHOM.

[TpousBozaHbIE 3/1eMeHTapHbIX (QYHKLMK. POpMYyJIbl HAX0XKAEHUs TTPOU3BOSHOM
CyMMBbI, IPOX3Be/IeHUS] U YaCTHOTO (DYHKILIUM.

[TpumeHeHVe TPOU3BOJHOU K UCC/eoBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
3KCTpeMyMbl. HaxoxkeHrue HauOoJbIllero U HauMeHbIllero 3HaueHWs (PyHKIUA Ha
OTpe3Ke.

[IprMeHeHMe TIDOM3BOJHOW [I/I1 HAaXOXKAEHWSI HaWIydlllero pelieHds B
MPUK/IaJHBIX 3a/jayax, Jisl orpejeneHnss CKOPOCTU MpoLiecca, 3a[aHHoro GopMyaoin
Wy rpavKoM.

[TepBooOpa3sHast. Tabmmila iepBoobpasHbIX.

WNurerpan, ero reomMeTpuyeckKuii W (U3WUYECKUM CMBICA. BbruncieHue
uHTerpasa 1o ¢popmyne HotoToHa—JleiibHuIIa.

5. IIpumeHsiemMblie 00pa3oBaTe/IbHbIE TEXHO/JIOTHH, B TOM YHC/IE
HCI0/Ib30BaHHe 3JIEKTPOHHOTO 00yYeHHUs U JUCTAHI[HOHHBIX
o0pa3oBaTe/TbHBIX TEXHOJIOTHIA.

B xofie peanu3ariyyl IPUMEHSIFOTCS C/ieAyioire oOpa3oBaTe/ibHbIe
TeXHOJIOTVH: TeXHOJIOTUsS P0obieMHOr0 00yUeHus, B TOM YKC/Ie TIPO0/IeMHOTO
9KCIIepUMEHTa, MeTO/, IPOEKTOB, UHTerpaLus MeTarpeJMeTHbIX,
MeJKIIpeMeTHbIX CBsI3€eH, UCI0/Ib30BaHre NH(POPMal[MOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUM, TeXHOJIOTUH Pa3HOYPOBHEBOI'O U UT'POBOI'0 00yUeHUsl.

Kcrnonb3oBaHKe AUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOT U
TUIAHUPYeTCA MPU YCJI0BUU Hammuurs yyaiuxcs ¢ OB3 B COOTBeTCTBUU C



TIPUKa30M Ha oOyueHue 110 JaHHOW TeXHOJIOTHH.
6. IInaHupyemMble pe3y/JbTaTbl OCBOEHHsI NPOrpaMMbl YueOHOro

Kypca «ajaredpa» Ha YypoBHe OCHOBHOI0 00111ero o0pa3oBaHus.

JINMHHOCTHBIE PE3YJ/IbTATDI

JINYHOCTHbIE pe3y/lbTaTbl OCBOEHUSI TIpOorpaMMbl  yueOHOro TipeiiMeTa
«MaremMaTrKa» XapakKTepusyrTCs:

I'paxxmaHckoe BOCIUTaHUe:

c(hOopMHPOBAHHOCTbHIO TPaXKIaHCKOM MO3ULIMU 00yUaroIierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  UjleHa  POCCHMCKOTO  0O0IIecTBa,  Mpe/CTaBJIeHHWEM O
MaTeMaTUYeCKUX OCHOBaxX (YHKIIMOHHWPOBAHUSI pa3/IMUHBbIX CTPYKTYp, SIBJEHUM,
NpoLleiyp TpaXKAaHCKOTo obijecTBa (BHIOOpPBI, OIMpPOCHI W TIp.), yMeHUEM
B3aUMO/IEICTBOBaTh C COLMAJbHBIMM MWHCTUTYTaMd B COOTBETCTBUHM C MX
(QYHKIUSIMU U Ha3HaUEHUEM.

[TaTproTHueckoe BOCIIUTaHKeE:

c(hOpMHPOBAaHHOCTbIO POCCUMCKOMN TpakJjaHCKOW WJIEHTUUHOCTH, YBaKeHHUs K
MPOLLJIOMY U HacCTOSIILIEMY POCCHUMCKOM MaTeMaTUKH, LIeHHOCTHBIM OTHOLLEHHWEM K
JOCTHXKEHHSIM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOW MaTeMaTUUeCKOM IIKOJIbI, K
WCIO/Ib30BaHUI0 3TUX [JOCTWKEHWW B JAPYrMX HayKax, TeXHOJIOTUsX, cdepax
9KOHOMMUKHU.

J1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUSI:

OCO3HaHUEM [y XOBHBIX LIeHHOCTeMN POCCHICKOTO Hapo/a;
c(OpMUPOBAHHOCTbID ~ HPAaBCTBEHHOTO  CO3HAHUS, 3TUYECKOrO0  IOBeJeHUs,
CBSI3aHHOT'O C MPAKTUUeCKUM TPUMEHeHHWEeM JOCTH)KEHUN HayKU U [1esiTeTbHOCThIO
yUEHOT0; 0CO3HaHWeM JINYHOTO BK/IaZia B MOCTPOeHUe YCTOMUMBOTO OyAyIiiero.

OCTeTUYecKoe BOCIIUTaHUE:

5CTETUYECKUM OTHOIIIEeHWeM K MWDy, BK/IOUas 3CTETUKY MaTeMaThueCKUX
3aKOHOMEpPHOCTeH, 00BEKTOB, 3a/lau, PelleHrid, PacCy>KJeHN; BOCIIPUUMUYHNBOCTBIO
K MaTeMaTUueCKUM acrieKTaM pa3/M4YHbIX BUJOB UCKYCCTBa.

dur3rueckKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHI0 yYMEHHs TpPUMEHSTb MaTemMaTuueckue 3HaHUS B
WHTepecax 3710poBoro u 6e3oracHoro obpasa KMU3HH, OTBETCTBEHHOTO OTHOIIIEHUS K
CBOEMY 3/I0pPOBbIO (3/10pOBOe TMTaHWe, COa/laHCUPOBAHHBIM peXUM 3aHATUN U
OT/bIXa, pery/sipHasi (u3nueckass akTUBHOCTh); (PU3UUECKOr0 COBepIIeHCTBOBaHUS,
TP 3aHSTHUSX CIIOPTUBHO-03/]0POBUTEIBHOM [EeSITeTbHOCTHIO.

TpyznoBoe BocniMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHWEM LIeHHOCTU TPYAOI00Us; MHTepecoM K
pa3MUHbIM cepaM npodeCcCUOHATBbHOU AesTebHOCTH, CBSI3aHHBIM C MaTeMaTHUKOM
U eé TIPWIOKEeHUSIMH, yMeHWeM COBepIlaTh OCO3HAaHHbLIM BbBIOOp Oyayiieit
npodeccuy U peasiv30BbIBaTh COOCTBEHHbIE >KHM3HEHHbIE I1/IaHbl; TOTOBHOCTHIO U
CIOCOOHOCTBIO K MaTeMaTHYeCcKOMYy 00pa30BaHHI0 M CaM00o0Opa30BaHHIO Ha
MPOTSDKEHWH BCeW >KU3HU; TOTOBHOCTBIO K AaKTMBHOMY YUYaCTUKO B pelleHur
MpaKTUYeCKUX 3a/lau MaTeMaTUYeCKOW HarpaBIeHHOCTH.



OKOJI0TMYeCKOe BOCIIUTaHUE:

chOpMUPOBAHHOCTBIO  JKOJIOTUUECKOW KYyJ/bTypbl, TOHUMaHUEM BJUSHUS
COLIMA/IbHO-9KOHOMUUECKUX TIPOLIeCCOB Ha COCTOSIHME TIPUPOAHOW Y COLIMA/IbHOM
cpedpl, OCO3HaHHWeM TJ/I0baJbHOTO  XapakTepa  9SKOJIOTUUECKHUX  mpobiiem;
OpUeHTal[Meld Ha TpUMeHeHHWe MaTeMaTU4eCKWX 3HaHWUW JJis1 pellleHusl 3ajiau B
o0macTy oKpy»Karolljel cpeibl, TJITAHUPOBAHUS TIOCTYITKOB U OLIEHKW UX BO3MO>KHBIX
TOC/IeACTBUM J/1s1 OKPY>KAkOLL[eH CpeJibl.

LleHHOCTM HAyYHOTO MO3HAHUS:

Cc(OPMUPOBAHHOCTBID MHMPOBO33DEHMS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKd W OOIeCTBEHHOW  TIPAaKTUKH, TTOHMMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YesioBeueCKOW [eATebHOCTH, 3TaroB eé
pPa3BUTUS M 3HAUMMOCTM /[Ji Ppa3BUTHS LIMBWIM3aL[MW; OBJIAZIEHUEM SI3bIKOM
MaTeMaTUKU W MaTeMaTUueCKOW KYJbTYpOM KaK CpeACTBOM T[O3HAaHWUS MUPA;
TOTOBHOCTBIO OCYLIECTB/ISTh IPOEKTHYK) U MCC/Iel0BaTelbCKy JesTeJbHOCTb
VH[MBUYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTanpeaMeTHble pe3y/bTaThl OCBOEHHWS IIPOrpaMMbl yueOHOTrO TpeaMeTa
«MaTemaTHKa» XapaKTepPU3yTCS OBJIaZieHeM yYHUBepCaTbHbIMHU
nosHasameabHbIMU  OelicmeusIMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
delicmgusiMu, yHUBEPCA/IbHbIMU pe2yAsimuBHbIMU Oelicmeusimu.

1)  YHueepcanbHble  no3HaeamesbHble  Oelicmeusi,  obecneuusaiom
¢opmuposaHue 6a308bIX KOZHUMUBHbIX npoyeccos obyuaowjuxcs (ocgoeHue
MemoOo8  NO3HAHUSL ~ OKpyJXcawowe20  Mupd;  npuMeHeHue  /A02U4ecKux,

uccnedosamenbCKuUx onepayuti, ymeHuti pabomams ¢ uHpopmayueti).

ba3oBble jiornueckue 1eHCTBUS:

e BBIAB/IATL U XapaKTePU30BaTh CYI[ECTBEHHbIE MPU3HAKKU MaTeMaTHUeCKHX
00BEKTOB, TIOHATHH, OTHOLIEHWM MEXAy IOHATUAMH; (OPMYIUPOBATh
orpefieJieHUs]  TIOHSATWM;  yCTaHAaBIMBAaTh  CYII[ECTBEHHBIH  IPU3HAK
K/acCUUKAI[IH, OCHOBAHWS [ 00OOIIeHUss W CpaBHEHWs, KpUTePUU
TIPOBO/IUMOT'O aHa/TH3a;

e BOCIIpUHUMATh, (QOPMy/IMpPOBaTH M  TPeoOpa3oBBIBATh  CYXKIEHMUS:
yTBepAUTe/bHbIE W OTpHIlaTe/bHble, eAWHWUYHbIe, YacTHbIe U OOIIHe;
YCJIOBHBIE;

e BBIB/IATH  MaTeMaTUUeCKWe  3aKOHOMEDHOCTH,  B3aWMOCBSI3U U
npoTUBOpeunsi B (akKTaX, /JaHHBIX, HAOIIONEHUSX U  YTBEPXKAEHUSIX;
TIpe/ijlaraTh KPUTEPHH /ISl BBISIB/IEHHST 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHI;

e JenaTb BBIBOJLI C WCIIO/Ib30BAHWEM 3aKOHOB JIOTHKH, [eAYKTUBHBIX U
WH/IYKTUBHBIX YMO3aK/IIOUeHUH, YMO3aK/TFOUeHHH 10 aHa/IOTHH;

e TIPOBOJUTH CaMOCTOSITE/TIEHO Jl0Ka3aTebCTBa MaTeMaTHYeCKUX
yTBepKAeHu (TpsIMble W OT ITPOTHBHOrO), BBICTPAMBATh apryMeHTallulo,
TIPUBOJUTL TIPUMEPhl W KOHTPIPHUMEPHI; 0OOCHOBBIBaTH COOCTBEHHBIE
CY)K/I€HUS U BBIBO/IBI;



BbIOMpaTh crmocob pelieHWss y4yeOHOW 3afaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB pellleHUs, BbIOMpaTh Haubosee TMOAXOAAIIMNA C YUETOM
CaMOCTOSITE/TbHO BbI/leJIEHHBIX KDUTEPHUEB).

ba3oBble vcciiejoBaTe/ibCKre JelCTBUS:

WCTI0/Tb30BaTh BOIIPOCHI KaK MCC/Ie0BaTeNbCKUH WHCTPYMEHT TI03HAHUS;
dopMypoBaTh BOIIPOCH], (UKCHUPYIOIMe TPOTHBOpeure, Tpobemy,
yCTaHaB/IWBaTh  WCKOMOe UM  JaHHoe, (OpMUpOBaTh  TUIIOTE3Y,
apryMeHTHPOBAaTh CBOIO TIO3ULINIO, MHEHHE;

TIPOBO/IUTH CaMOCTOSITE/TbHO CTVIAaHUPOBAHHBIM SKCITEPUMEHT, UCC/IeJOBaHHe
M0 YCTaHOBJIEHHWIO OCOOEHHOCTell MareMaTUYeckoro OObeKTa, SIB/eHus,
TpoL[ecca, BBISIBJIEHHIO 3aBUCHMOCTEM MeXIy OOBeKTaMH, SBIeHUSIMH,
TipoLjeccamy;

CaMOCTOSITe/IbHO (OpMY/TUpOBaTh 000OIIEHUST W BBIBOJBI 110 pe3ysbTaTaM
NIPOBeIEHHOTO HaOJIIOZIeHsl, MCC/elOBaHUs, OLIeHHWBaTh [JOCTOBEPHOCThb
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 00600IIIeHMI;

TIPOrHO3UPOBAaTh BO3MOJKHOE pa3BUTHE TPOIlecca, a TaKXKe BbIBUTATh
TIPE/ITI0JIO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabota c nagopmariueti:

2)

BBISB/ISATH AeULIMTHI UH(POPMALK, JaHHBIX, HeOOXOAUMBIX i OTBeTa Ha
BOTIPOC U [i/Isl pellieHusI 3a/jauu;
BbIOMpaTh MHPOPMAIIUIO U3 UCTOUYHUKOB Pa3/IMUHBIX TUIIOB, aHA/TU3UPOBATh,
CUCTeMaTU3UPOBaTh U UHTEPIIPEeTUPOBaTh UH(POPMALIUI0 Pa3/IMUHbIX BU/OB
1 (hopM Tipe/icTaB/IeHUS;
CTPYKTYpHpOBaTh MH(OPMaLUIO, MPeJCTaB/IsATh eé B pa3/inyHbiX (dopMax,
WJUTFOCTPUPOBATh Tpaduuecky;
OLleHUBaTh HaJE&XHOCTh rnHbopMaIu 1o CaMOCTOSTE/TbHO
chopMyTMPOBAaHHBIM KPUTEPUSIM.

YHugepcanbHble  KOMMYHUKamueHble  Oelicmeus, obecneuugarom

C(hopMUPOBAHHOCMb COYUANbHBIX HABBIKO8 00YUArOUUXCH.
OoO1eHue:

BOCIIPUHUMAaTh U ()OPMY/IMPOBATh CY>XAEHUS] B COOTBETCTBUM C YCJIOBUSIMU
Y Le/siMU 0011[eHUsT; ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3peHUs
B YCTHBIX U MUCbMEHHBIX TEKCTaX, JlaBaTh IMOSICHEHUs M0 XO/Y pelleHUs
3a/lauM, KOMMEHTHUPOBATh MOyUeHHbIM pe3yJ/IbTarT;

B x0/le 00Cy>KJeHUs 3aZlaBaTh BOMPOCHI TI0 CYIeCTBY 00CYy>KJaeMOi TeMblI,
npo6sieMbl, pelllaeMol 3a/lauM, BbICKa3biBaTh WeU, HalleJleHHbIe Ha TOWCK
pellleHUsI; COTOCTaB/ATb CBOM CYXK/JEHUS C CYXIEHUSIMA JIPYTHUX
YUaCTHUKOB Auasnora, oOHapy)KuWBaTh pa3IuuHe U CXOZCTBO TIO3WIUH; B
KOppeKTHOU (popMe (hopMyIMpoBaTh pa3HOTIacUsi, CBOU BO3PaKeHHSsI;
TIpe/ICTaB/IATh Pe3y/bTaThl PELeHUs 3a/lauk, SKCIIepUMeHTa, UCC/Ie[0BaHMs,
TIPOEKTa; CAaMOCTOSATeTbHO BEIOMpATh (hOpMaT BBICTYIIEHHUS C YUETOM 3a7au
TIpe3eHTaluy ¥ 0COOeHHOCTe! ayIUTOPUH.

CoTpyHHUUeCTBO:



e TIOHMMATh U WCIOJH30BaTh MPEUMYI[eCTBa KOMaHAHOW W WHAWBUYaTbHOU
paboTel Tpu pellleHUM YyuyeOHBIX 3ajay; MPUHUMATH Lie/lb COBMECTHOMU
JesiTe/IbHOCTA,  TUTAHWPOBAaTh ~ OpraHW3al[di0  COBMECTHOW  paboThl,
pacripefiesiite BUAbI PabOT, [AOroBapuBaThCs, 0OCYXKJaTh IIpoLiecC U
pe3y/bTat paboThl; 0000111aTh MHEHHST HECKOTbKUX JTHO/IeH;

e yYacTBOBaTh B I'PYIIOBBIX ¢opMax paboThl (00CyKaeHuss, 0OMeH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIE); BBIMNOMHATHL CBOIO YacThb pabOThl U
KOOPAVHUPOBAaTh CBOU AEUCTBUS C APYTMMH ujleHaMU KOMaH/IbI; OLIeHHBaTh
KauecTBO CBOEro BKAaZ@a B OOMMM TIPOAYKT TIO  KPUTEPHSM,
copMyIMpPOBaHHBIM yUaCTHUKAMH B3aUMO/IeNCTBUSI.

3) YHueepcanbHbie pe2yassmueHble Oelicmgusi, obecneyusaiom ¢opmupogaHue

CMbIC/108bIX YCMAHOBOK U HCU3HEHHbIX Ha8bIKO8 AUUHOCMU.

CamoopraHu3aLus:

COCTAaBJISATh TUIaH, a/ITOPUTM DellieHUs 3a/laud, BbIOMpATh Criocob peliieHus C
YUETOM UMEFOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MO>KHOCTeM, apryMeHTHUPOBaTh U
KOppPEeKTHPOBaTb BapMAHTHI PellieHU C yUéTOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb:

e BJAZIeTh HAaBbIKAMU TI03HABaTeJILHOW  peduieKCMM KaK  OCO3HaHUS
CoBepIllaeMbIX [JIeCTBUN W MBICIUTENBHBIX TIPOL[ECCOB, WX pe3y/bTaToB;
B/a/leTh criocobaMy camMoIipoBepKH, CAMOKOHTPOJISI TIpoLiecca U pe3yJ/ibTaTa
pellieHrsI MaTeMaTHUeCKOU 3a/jauu;

e TIpeJBUZETb TPYAHOCTU, KOTOPbIe MOTYT BO3HUKHYTh TIPY pellieHUH 3aiauH,
BHOCUTb KODDEKTHBBI B [esiTe/IbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HaliZIeHHbIX OIIUOOK, BbISIB/IEHHBIX TPYAHOCTEH;

e OIleHMBaTh COOTBETCTBUE pe3ysbTaTa 1[eJIi U YCIOBUSIM, OOBSICHSTDH
MIPUYMHBI OCTKEHUsST WM HeJOCTI)KeHUs pe3yJIbTaTOB JesTelbHOCTH,
HaXOAWUThb OMMOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATDBI

OcBoeHue yueOHOT0 Kypca «Asrebpa ¥ Hauajia MaTeMaTHUeCKOT'0 aHain3a» Ha
ypOBHe cpemHero o0Ijero o0pa3oBaHUsA [JO/DKHO 00ecreurBaTh JJOCTHDKEHHE
CJ/IeIYIONINX MpeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB:

10 KJ/TACC

Yucia 1 BBIYKC/TI€HUA

OneprpoBaTh TMOHATUSMU: paLMOHAJILHOE U JEWCTBUTE/bHOE  YHUCIIO,
0ObIKHOBEHHas1 U ieCITUYHasi Ipo0b, MPOLIEHTHI.

BobimonHsATe  apudMeTHueckue — omepayuud  C  pAalMOHAJbHBIMM U
JeMCTBUTE/TbHBIMU YU C/IaMHU.

BbInonHAT NpUOIKEHHBIe BBIYMCIEHUS, MCIO/b3Ysl TMpaBuia OKPYTJeHus,
Jles1aTh TIPUKU/IKY Y OLIEHKY pe3y/ibTaTa BbIUMC/IeHU.

OneprpoBaTh TMOHSATUSIMU: CTeleHb C LiefbiM T[l0KasareseM; CTaHJapTHast



dopmMa 3anmMcu  [IeWCTBUTE/NILHOIO YM(JIa, KOPeHb HATypaJlbHOM CTeleHw;
VCTIO/Tb30BaTh MOAXOJALLYI0 (hOPMY 3amMCH AeMCTBUTEIbHBIX YMCe/ /sl pelleHust
MpaKTUYEeCKUX 3aJay U MpeJCTaB/eHUs] TaHHbIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHT€HC TMPOU3BOJIBHOIO YIJIa;
MCTO/Tb30BaTh 3alKCh MPOM3BOJIBLHOTO yrIa uepe3 oOpaTHble TPUTOHOMETpUUeCKHe
GyHKLIMMU.

YpaBHeHus 1 HepaBeHCTBa

OnepupoBath MOHATUSAMM: TOXKJECTBO, ypaBHEHWe, HEpPaBeHCTBO; LieJIoe,
paLMoHa/IbHOe, UppalMOHa/IbHOe ypaBHEHWe, HepaBeHCTBO; TPUTOHOMETPHUUECKOe
ypaBHeHHUe;

BbimosiHATE TIpeoOpa3oBaHusi TPUTOHOMETPUUECKHUX BBIpaKEHWM U pellaThb
TPUTOHOMETPUUYECKUE YDaBHEHUSI.

BeimonHATs, Tipeobpa3oBaHusl 1e/bIX, PAlMOHANbHBIX W HppalMOHa/IbHBIX
BbIDA)KEHUU U pelllaTb OCHOBHBIE THUIIbI 11€/IbIX, Pal[MOHA/bHBIX U UPPALJMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IpuMeHsITh ypaBHEHHSI U HEPABEHCTBA [J1s PellieHrst MaTeMaTU4YeCKuX 3ajad u
3ajlau U3 pa3/IMuHBIX 00/1acTell HAYKW U peaibHOM >KU3HU.

MogenupoBaTh peajibHble CUTyalldd Ha si3blke anreOpbl, COCTaBJISTH
BbID&)KEHUS], ypaBHEHUs, HepaBeHCTBA IO YCJOBUIO 3a/laud, MCC/Ie/l0BaTh
TOCTPOEHHbIe MO/Ie/TH C UCII0J/Ib30BaHKWEM arfiapara aareophi.

DYHKIUH ¥ TpauKn

OmnepupoBaTh MOHATUAMHU: (DYHKIMS, CrIOCOObI 3afaHust (QyHKIUM, 006/1acTb
oripefie/ieHUsI ¥ MHOXXECTBO 3HaueHUN QYHKUIMM, TpapuK GYHKIMH, B3aWMHO
obpaTHbIe (PYHKIUH.

OnepupoBath MOHATHSAMU: UETHOCTh U HEUETHOCTb (DYHKIMM, HYM (YHKIIWH,
TIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Vcrionb3oBaTh rpaduky GyHKLUM [7151 pellieHrsl ypaBHeHUH.

CTpouTb ¥ uuTaThb T'PaUKU JHHEMHOW (PYHKLUM, KBaJpaTUUYHOM (YHKLIMH,
CTeNeHHOW (PYHKLMU C LieJIbIM [OKa3aTesieM.

Wcnonb3oBath rpaduku  GyHKUUMNA [/ UCC/e[OBaHMs TPOLIECCOB U
3aBUCUMOCTeN TIpY peIllleHnd 3afiau W3 APYTUX yueOHbIX TpeJMEeTOB W peaTbHOMU
)KWU3HU; BbIpaXkKaTh (POpPMy/iaMH 3aBUCUMOCTU MEKy BeJIMUMHAMMU.

Hauyana MmaTeMaTH4eCKOro aHa/iu3a

OneprpoBaTh TOHATUSMU:  TOC/€[0OBaTeNbHOCTb, apupMeTHUeckas U
reoMeTpuyeckast Mporpeccumu.

OneprpoBaTh TOHATUSAMU: OecKOHeuHO yObiBawlllas TeoMeTpuuecKas
nporpeccusi, cyMmma 6eckoHeyHO yObIBaroI1ieil reoMeTpUuecKoi porpeccum.

3a/ilaBaTh MOC/Ie0BaTeIbHOCTU PA3/IMUHBIMU CTIOCOOaMMU.

Ncnonb3oBaTh CBOWMCTBA TOC/Ae40BATELHOCTEN W TIPOTPECCU [Jisi pelleHus
peasibHbIX 3a/lau MPUK/IaZHOTO XapaKTepa.

MHo)xecTBa H JI0rMKa

OnepupoBath MOHATUSMU: MHOXKECTBO, OIepaljiy HaJi MHOXKeCTBaMHU.

Vcrionb30BaTh TeOPeTUKO-MHOKECTBEHHbIM arrapaT [Jisi ONMCaHusl pealbHbIX



TIPOL[ECCOB U SIBJIEHWH, TIPY PeIIeHNH 3a/jad U3 JPYTUX yueOHbIX ITPeIMeTOB.
OnepupoBathb TTOHATUSIMU: oripeiesieHue, Teopema, ClieiCTBHE,
JI0Ka3aTeJIbCTBO.

11 KJIACC

Yuc/ia 41 BbIYMC/IeHUA

OnepupoBaTh TIOHATUSIMU: HaTypajbHOe, 1leJloe YMC/IO0; HCI0J/Ib30BaTh
TIPU3HAKU [e/IMMOCTH 1e/IbIX YMCeJI, pa3/io’KeHWe urc/a Ha TPOCTble MHOXXUTEeI!
JJ1S1 peLeHus 3a/1au.

OnepupoBath MOHATHEM: CTeIeHb C PALJMOHA/IbHBIM TT0Ka3aTesieM.

OnepupoBaTh TMOHATUSMU: JIOTapU(PM UKC/IA, AECITUUHbIe W HaTypasbHbIe
JIOTapyU(MBI.

YpaBHeHus U HepaBeHCTBA

[TprMeHsSITH CBOMCTBA CTeIeHu [i/isl peoOpa30BaHusl BEIpa)KeHUH; ONleprpoBaTh
TOHSATUSIMU: TIOKa3aTe/bHOe ypaBHEHME W HEepaBeHCTBO; pelllaTb OCHOBHbIE TUIIbI
MOKa3aTe/IbHbIX YPaBHEHWH Y HEPaBEHCTB.

BbimosHATe  mpeoOpa3oBaHUsi  BbIPDA)KeHUH,  COZiepXKallliX  JIOTapU(MBbI;
OIeprpoBaTh TMOHATHSMU: JIOrapu(pMUUYecKoe ypaBHEHHWEe U HepaBeHCTBO; pellaTh
OCHOBHBI€ THITbI JIoTapu(MUUeCKUX ypaBHEHUM U HEPaBEeHCTB.

HaxoauTe pellieHUsi NPOCTEMIIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepypoBaTh MOHATHSMHU: CUCTeMa JIMHEWHBIX ypaBHeHUW U e€ pellieHue;
MCTI0/Tb30BaTh CUCTEMY JIMHEHMHBIX YPaBHEHU [i/1s pellleHrs TPaKTUUeCKUX 3a/au.

HaxomuTh pellieHUs] MPOCTEMIIUX CUCTEM M COBOKYITHOCTEH pallOHaIbHBIX
ypaBHEHHWU U HEPaBEHCTB.

MogenvpoBaTb peajibHble CUTyalluM Ha s3blKe airebpbl, COCTaB/SATbH
BbID&)KEHUs, YPaBHEHHs], HepaBeHCTBAa U CUCTEMBI 110 YCJIOBUIO 3a/lauM, UCC/IeJOBaTh
TIOCTPOEHHBIe MOJIe/TH C UCII0/Ib30BaHUEM arlTiapara aireoph.

DyHKIUU U rpaduku

OnepvpoBaTh  TIOHATUSMU:  TepUoAuuUecKass  (PyHKUHUs, TPOMEXYTKU
MOHOTOHHOCTM ~ (YHKIMM, TOYKM JKCTpeMyma GyHKIUM, Haubosblliee U
HavMeHblllee 3HaueHusi (YHKIMM Ha T[POMEXYTKe; WCIO0Ab30BaTh UX [Jis
vccieoBaHus (DyHKIMH, 3a/laHHON rpadrKoM.

OneprpoBaTh TOHATUAMU: TpadUKU TOKa3aTelbHOM, JaorapupMuUueckor u
TPUTOHOMEeTpUYeCKUX (DYHKIMM; n300pakaTh MX Ha KOOPAMHATHOW TJIOCKOCTU U
WCTI0J/1b30BaTh [1Jis pellieHus1 ypaBHeHU 1 HepaBeHCTB.

M306pa)kaTh Ha KOOPAWHATHOM TUIOCKOCTH TpadUKy TMHENHBIX YpaBHEHUU U
WCTI0/Tb30BaTh UX [IJisl PellieHUs] CUCTeMbl JIMHEeWHBIX YpaBHEHUIA.

Wcrionb3oBaTe rpagyku (QYHKLOUA [JJ1  WCCAe[NOBAHUS  TIPOLIECCOB U
3aBUCUMOCTeN U3 IPYTUX yueOHbIX JUCIUTUIVH.

Hauasa MmaTeMaTH4eCKOro aHa/iu3a

OneprpoBaTh TMOHATUSIMU: HerpepbiBHasi (YHKIMs; MPOU3BOAHAs (DYHKLWM;
VICTI0J/Ib30BaTh FeOMETPUYECKUU M (PU3MUYECKHUH CMBIC/ TTPOU3BOJHOW /ISl pelleHust
3a/1au.



HaxomuTh mipou3BofiHbIe 37eMeHTapHbIX (PYHKI[UH, BLIUMC/STH TTPOU3BO/HbIE
CYMMBbI, TIPOM3Be/IeHUs], YaCTHOTO (DYHKILIUA.

Vcrionb3oBaTh TIPOU3BOAHYIO [1J1s1 KCCe0BaHUS (PYHKLMM HA MOHOTOHHOCTh U
5KCTPEMYMbI, TPUMEHSITh pe3y/ibTaTbl UCC/IeJOBaHUs K MOCTPOEHHUIO rparKOB.

Vcrionb3oBaTh TMPOM3BOJIHYIO /11 HAXOXKAEHUS HaWIyulllero pelieHus B
TIPUK/IaJIHBIX, B TOM YKC/Ie COL[MaTbHO-3KOHOMHUYECKUX, 3aJjadax.

OnepvpoBaTh TIOHATUSAMM: TlepBoOOpa3Hass Y WHTerpaj;  IOHUMAaThb
reoMeTpu4ecKui U puU3nUecKuii CMbIC/I UHTerpana.

Haxozuth 1iepBooOpa3Hbie 3/1eMeHTapHBIX (YHKIWM; BBIUMC/IATE UHTErpasl Io
dopmysie HetoToHa—JIeiibHuIIa.

PelnaTh mpukK/iagHble 3ajaud, B TOM 4YMC/Ie COLIMATbHO-3KOHOMUUECKOTO M
(dur3nueckoro xapakrepa, CpeJiCTBaMA MaTeMaTUYeCKOIr0 aHa/Iu3a.

7. dopMbI TeKyIero KOHTPOJ/Isl yCIeBaeMOCTH yYaluxcs.

[Tpu peanuzaiuu  paboueit TMporpaMMbl 10 anredpe TPHUMEHSIOTCS
cienyroiye (HopMbl TeKYIlero KOHTPOJISI yCTieBaeMOCTH: (DpOHTAIBHBINA OTIPOC,
VHAVBHUAyalbHass paboTa y [JOCKHW, WHAWBHya/lbHas paboTa IO KapTOuKaw,
muddepeHIIMpOBaHHAs ~ caMocTosiTellbHast — paboTa,  AuddepeHLIpOBaHHAs
TpoBepoyHasi paboTa, MaTeMaTUYeCKUi IUKTAHT, TECTOBBIM KOHTPO/b U JIP
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