AHHOTanMs K padoueii mporpaMMe mo ajreépe /st yJamuxcst
10-11 knaccoB (yr/1y0/IeHHBIN YPOBEeHb)

1. HopMmaTHBHbBIe MPAaBOBbIe JOKYMEHTbI, HA OCHOBAaHMH KOTOPBIX
pa3paboraHa paGouyas mporpaMma o MaTeMaTHKe.

Pabouas nmporpamMma yueOHOro Kypca «AJjirebpa ¥ Hauajia MaTeMaTHUeCKOTO
aHa/iM3a» Ha yray06seHHOM ypoBHe Ayisi obydaromuxcst 10 —11 kaccoB pa3paboTtaHa
Ha ocHOBe @efepa/ibHOTO TOCYJJaPDCTBEHHOTO 0Opa30BaTe/NbHOTO0 CTaHJapTa
cpenHero o01Iero oOpa3oBaHHs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHM,
TIpe/IbsAB/ISIEMBbIX K MaTeMaTHUeCcKOMY 00pa30BaHUIO, U TPaJuIldii POCCUMCKOTO
oOpa3zoBanus. Peanu3saiusi mporpammbl obecrieuriBaeT OBJaZieHHe KI/IFOUeBBIMU
KOMITeTeHLIUSIMM, COCTABJISIFOLIMMU OCHOBY [I/isl CAMOPa3BUTUSI U HETPepPLIBHOTO
o0Opa3oBaHuUsl, 1[eJI0OCTHOCTb OOIIeKYy/JIbTYPHOTO, JTMUHOCTHOTO U T103HaBaTe/bHOTO
Pa3BUTHUS IMYHOCTU 00YUaIOI[UXCS.

2. Mecto pabouyeii mnporpaMMbl M0 MaTeMaTHKe B
CTPYKType OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI
OCHOBHOTO 0011]er0 00pa3oBaHuA.

Pabouass miporpamMma Mo anrebpe W HayaJ0 aHa/lW3a  SIBASETCS
HEeOThbeM/IEMOW YacThHO cojiepkaresnbHOro paszena OOIT COO c BkItOueHHEM B
npunokeHne Ne 2 «Pabouue mporpammbl IpPeJMETOB, KYPCOB, BHEYPOUHOU
JesITeIbHOCTHY.

3. OOmias TPyA0eMKOCTh padoueii MporpaMMsbl [0 MaTeMaTHKe.
Ha usyueHue yuebHOro kypca «Anrebpa ¥ Hayajsa MaTeMaTUUeCKOTO aHaiv3a»

oTBoAuUTCS 272 uvaca: B 10 Knacce — 136 yacoB (4 uaca B Hefiento), B 11 kiacce — 105
yacoB (3 yaca B HeZIeJ0).

4. CTpyKTypa co/iep>xaHusi padoueil MporpaMMbl 10 MaTeMaTHKe.
10 knacc

Yucia 1 BBIYMC/IEHUSA

PaijuoHanbHble uncia. OOBIKHOBEHHble W [JleCSITUUHbIE ApOOH, TPOLIeHTHI,
OeckoHeuHble  TlepuoJuueckde  Apobu.  ApudmMeTnueckue — omepaluM  C
pallMOHa/TbHBIMKU UKC/IaMH, TIpeoOpa30BaHUs UMC/IOBBIX BbIpakeHWM. [IpumeHeHMe
Apobeil U TIPOLIEHTOB [ijIsi pellieHus] TIPUK/IAJHBIX 3aJad U3 Pa3/IMuHBbIX OTpacyiei
3HAaHWUU U peasibHOW JKU3HH.

HevictBuTenbHble uncia. PanyoHanbHble YW UppalMOHa/JbHbIE  YHUC/IA.
ApudmeTrueckrie oreparui C JAeWCTBUTeNbHBIMUA UWCTaMU. [IpubmKEHHBIE
BBIUMCJ/IEHWS, TIPaBUIA OKPYTJIeHUS], TIPUKUIKA Y OLleHKA pe3yJibTaTa BEIYUCIIEHUM.

CreneHb C 1OenbiM TokKa3areneM. CraHzapTHasi  ¢dopma  3arucu
JeMCTBUTEIBHOTO  yMcia. Vcrnosb3oBaHWe — MOAXOAALLEed  (OpMbI  3aruCH
JeCTBUTENbHBIX UWCEeJ [Ji pelleHWs MNPAaKTUYeCKUX 3a7ad U TpeJCTaB/IeHUs
JlaHHBIX.

ApudmeTruecKMii  KOpeHb  HaTypaJlbHOW  cTereHd.  [ledcTBUS  C



apu(pMeTHYeCKMMH KOPHSIMU HaTypa/bHOM CTEeleHH.

CHHyC, KOCUHYC U TaHTeHC YMCJIOBOTO apryMmeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTeHC UKC/I0BOT0 apryMeHTa.

YpaBHeHus U HepaBeHCTBa

ToxaecTBa U TOX/IeCTBEHHbIe TPeoOpa30BaHUsl.

[Tpeobpa3oBaHue TPUTOHOMETPUUYECKUX BbID@)KEHUH. OcHOBHbIE
TPUTOHOMETpUUeCKue (POpMYJIbI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHMe HepaBeHCTBa. MeTtos
VHTEePBAaJOB.

PerieHue 1ie/bIX U IpOOHO-pal[MOHATbHBIX YPaBHEHU U HEPABEHCTB.

Pelienvie uppaloHa bHbIX YPaBHEHUM U HEPaBEHCTB.

PelieHve TpUroHOMeTPUYECKUX YPaBHEHUM.

[IpumeHeHVe ypaBHEHUM U HEPaBEHCTB K PeLeHHI0 MaTeMaTHUeCKuX 3ajaud 1
3a/lau U3 pa3IMuUHbIX 00/1acTell HAYKW U peaibHOM >KU3HU.

DyHKIUU U rpaduku

®dyHkIMs, criocobbl 3aganus dyHKUWU. ['paduk GyHKimy. B3auMHo obpaTHbIe
(GYHKLWU.

O6nacte oripefie/ieHUsi U MHOXKECTBO 3HaueHui (yHkuuu. Hymu QyHKUuu.
[TpoMeKyTKU 3HAKOMOCTOSIHCTBA. UETHBIE Y HEUETHBIE (DYHKLIUM.

CreneHHas (yHKLUMS C HaTypaJbHbIM W Lie/bIM TOKa3atesieM. Eé cBoiicTBa U
rpaduk. CBoWCTBa U rpauK KOPHS N-OW CTEIeHH.

TpuroHomerprueckass OKPY)KHOCTb, OMpeJie/leHHe TPUTOHOMETPUUYECKUX
(byHKLMNA YMCI0BOTO apryMeHTa.

Hauana MaTeMaTH4eCKOro aHa/iu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/jaHust TIOC/IefloBaTelbHOCTe. MOHOTOHHbBIE
10CJ1eJ0BaTeIbHOCTH.

ApudmeTnueckass ¥ reoMeTpuueckasi rporpeccuu. beckoHeuHo yObIBaroIriast
reomeTpuueckasi rporpeccus.. CymMma OeckoHeuHO YObIBarollleii reomMeTpuuecKoi
nporpeccud. PopMysia C/IOXKHBIX TPOLIEHTOB. Vcrmosib30BaHWe TIPOrpeccuu AJis
pellleHrs peanbHBIX 3a/jay NPUKIIaJHOTO XapakTepa.

MHoxecTBa ¥ JIOTMKAa

MHoOXeCTBO, oOrepalu HaJ MHOXeCTBaMu. [luarpammbl Ouiepa—BeHHa.
[IpumMeHeHVe TeOpeTUKO-MHOXXECTBEHHOIO arrapara /[Jii ONWCAaHUSl peasbHbIX
TIPOLIECCOB U SIBJIEHUM, TIPU pellieHuH 3a/jau U3 APYruX yueOHbIX TpeJMeTOB.

Omnpenenenue, TeopeMa, Cjie[ICTBUe, 0Ka3aTelbCTBO.

11 knacc
Yucia 1 BBIYMC/IeHUSA
HarypasnbHble u 1esible urcsia. [[pUsHaku 1eIMMOCTH Lie/IbIX YKCell.
CreneHb C paljMOHaIbHBIM TTOKa3aTesneM. CBOMCTBA CTeleHM.
Jlorapudm umcna. [lecSTUUHbIE U HAaTypaJibHbIe JTOTapU(PMBbI.
YpaBHeHus U HepaBeHCTBA
[Tpeobpa3oBaHye BbIpaXKeHU, CO/IeprKalluX JoraprudMbI.



[Tpeobpa3oBaHre BBIPDA)KEHHWM, CO/ep)KaIllMX CTeMeHW C palOHaIbHBIM
TOKas3areJieM.

[Tpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3aTe/ibHbIE YpaBHEHUS] U HEPAaBEHCTBa.

Jlorapupmuueckrie ypaBHEHUSI 1 HEPABEHCTBA.

CucTembl JIMHENHBIX ypaBHeHWH. PellleHWe MpUK/IagHBIX 3a/jad C MOMOLIbIO
CUCTeMbI TMHEeHWHBIX YPaBHEHUH.

CucTeMbl M COBOKYITHOCTHY PALIMOHA/IbHBIX YPaBHEHUM U HEPABEHCTB.

[TpumeHeHVe ypaBHeHUM, CUCTeM Y HEPABEHCTB K peIlleHUI0 MaTeMaTHUeCKHUX
3a/]a4 ¥ 3aJja4 13 pa3/IMUHbIX 00/1acTell HAYKW U peaibHOM JKU3HHU.

®DyHKIUU U rpaduku

Oynkuums. [lepuoanueckre @yHKUMU. [IpoMeXyTKM MOHOTOHHOCTU (DYyHKLIMM.
MakcumymMbl M MUHUMYMbl GyHKIMUA. HaubOosblllee W HavMeHblllee 3HaueHHe
GyHKLMY Ha TIPOMEXXYTKE.

TpuroHomeTpruueckue PyHKIMH, UX CBOMCTBA U IPa(PUKHU.

[Toka3zaresibHas u iorapudmMudeckast QyHKIMM, UX CBOMCTBA U rpaduKH.

Wcrnionb3oBanve rpavkoB (YHKLUMWA [/ pelleHusi YPaBHEHUW M JIMHEWHBIX
CUCTEM.

Wcrnionb3oBanve rpadukoB (YHKLMU [Js WCCAe[AOBaHUS TIPOLIECCOB U
3aBUCHMOCTeM, KOTOpble BO3HUKAKOT TPU peIlleHWd 3a7auy U3 ApPYTrux yuyeOHBIX
TpeIMETOB U peasbHOW JKU3HH.

Havyana MmaTeMaTH4eCKOro aHa/iu3a

HernpepbiBHble ¢hyHKLIMU. MeTo UHTePBAJIOB [1Jisl pellieHUs] HepaBeHCTB.

[MpousBogHasi  ¢yHKumMu. ['eomeTpuueckuidi U (PU3NUECKUA  CMBIC/T
TIPOU3BOHOM.

[TpousBozHbIe 3/1eMeHTapHbIX QyHKLMK. PopMYyJibl HaX0XKAEeHUs TIPOU3BOAHOM
CYMMBbI, TIPOM3Be/IeHUsI U YaCTHOTO (DYHKLIUIA.

[IpumeHeHVe MPOU3BOJHOU K MCC/IeJOBaHUI0 (YHKLMA Ha MOHOTOHHOCTH M
3KCTpeMyMbl. HaxoykieHre HauOOblero U HauMeHbIIero 3HaueHus (PyHKIUM Ha
OTpe3kKe.

[IpumeHeHVe TIDOM3BOAHOW [Jii HAaXOX/AEHWsS HaWIydlllero pelleHus B
MIPUK/IaJHBIX 33/lauax, [JIs1 Orpe/e/ieHrsi CKOPOCTH MpoLecca, 3a/JaHHOro (opMysion
WU TparKOM.

[TepBooOpa3Hast. Tabuiia mepBooOpa3HbIX.

WHurerpan, ero reoMeTpuueckuii u (U3UUECKUM CMBICA. Briuncienue
yHTerpasa 1o Gopmysne HeroToHa—/leiibHuIIa.

5. IlpumeHsieMble 0o0pa3oBaTe/IbHbIe TEXHO/JIOTHH, B TOM YHC/Ie
KCIO0/Ib30BaHUe 3/IEKTPOHHOT0 OOyueHHMs W JUCTAHI[HOHHBIX
o0pa3oBaTe/TbHBIX TEXHO/IOTHIA.

B Xxoje peanu3aluy TIPUMEHSIOTCS  Cefyromfue o0Opa3oBaTesbHbIe
TeXHOJIOTUW: TeXHOJIOTHs TTPOOIeMHOr0 00yueHHsl, B TOM YHC/e TTPOOIeMHOro
9KCTIepUMEHTA, METOZ TIPOEKTOB, WHTerparus MeTaripeIMeTHbIX,
ME>XKITPeIMETHBIX CBsI3el, MCTO/b30BaHWe MH(OPMAIMOHHO-KOMMYHUKAaTUBHBIX
TeXHOJIOTYM, TeXHOIOTUU Pa3HOYPOBHEBOT'O U UITPOBOT0 00yUeHHsl.



HMcrnonb3oBaHWe AMCTAHIIMOHHBIX  0Opa3oBaTeNbHBIX  TEXHOIOTUH
TJIaHUPYeTCs TIPU YCJIOBUU Haauuusl ydaiuxcsa ¢ OB3 B cooTBeTCTBUM C
TIPUKa30M Ha 00yueHHe 10 JJaHHOM TeXHOIOTHH.

6. IInaHupyembie pe3y/JbTaThbl OCBOEHHsSI NPOrpaMMbl YyueOHOro

Kypca «ajiredpa» Ha ypoBHe OCHOBHOT0 00111ero o0pa3oBaHusi.

JINMHHOCTHBIE PE3YJ/IBTATDI

JINYHOCTHBIE pe3y/lbTaTbl OCBOEHHWSI TIpOrpaMMbl  yueOHOro TipeiMeTa
«MareMaTrka» XapaKTepU3yHTCs:

['parkaHCKOE BOCTIUTAHUE:

c(hOopMHUPOBAHHOCTHIO TPAXKJAaHCKOM TIO3ULIMK 00yUaroIierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  ujieHa  POCCHMMCKOTO  oOIecTBa,  TpeJiCTaBIeHHUEM O
MaTeMaTUYeCKUX OCHOBaxX (YHKIIMOHHWPOBAHUSI pa3/IMUHBIX CTPYKTYp, SIBJIEHUM,
NpoLeAiyP TpaXkAaHCKOTo obijecTBa (BHIOOpPBI, OIMpPOCHI W TIP.), yMeHUEM
B3aUMO/IEICTBOBaTh C COLMATbHBIMM MHCTUTYTaMd B COOTBETCTBUHM C UX
GYHKIUSIMHA 1 Ha3HaUeHUEM.

[TaTpuoThueckoe BOCIIUTaHUE:

c(hOpMUPOBAHHOCTBI0 POCCUMCKOUW TPaKJAAHCKOW UIEHTUYHOCTU, YBaKeHUs K
TMIPOLLJIOMY U HacCTOSIILIEMY POCCHUMCKOM MaTeMaTUKH, LIeHHOCTHBIM OTHOLLEHWEM K
JIOCTHMYKEHHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUHCKOW MaTeMaTU4eCKOU IIKOJIbI, K
WCIIO/Ib30BaHUI0 3TUX [JOCTWKEHUW B JAPYrMX HayKax, TeXHOJIOTUsX, cdepax
9KOHOMMUKHU.

J1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHMUSI:

OCO3HaHUEM [y XOBHBIX LIeHHOCTeMN POCCHICKOTO Hapo/a;
chOpMUPOBAHHOCTHIO ~ HPAaBCTBEHHOT'O  CO3HAHWS, 3TUUECKOTO  TIOBeJ|eHus,
CBSI3aHHOTO C MPAKTUUeCKUM TPUMEeHeHHWEeM JOCTW)KeHUN HayKU U [1essTeTbHOCThbIO
yUEHOT0; 0CO3HaHKEM JINYHOTO BK/IaZia B OCTPOeHWe YCTOMUMBOTO OyAyIiiero.

OcTeTuyeckKoe BOCIIUTaHUE:

JCTEeTUUECKUM OTHOIIIEHWeM K MHpY, BK/IIOYas 3CTETUKYy MaTeMaTHUecKux
3aKOHOMEpPHOCTel, 00BeKTOB, 3ajjau, pellleHuH, pacCy>KJeHUM; BOCIIPUUMYUBOCTBIO
K MaTeMaTUueCKUM acrieKTaM pa3/M4HbIX BUJOB UCKYCCTBa.

dur3ruecKoe BOCIIUTaHKe:

chOpMUPOBAHHOCTbIO yYMeHHUsI TPUMEHSATb MaTeMaTuueckue 3HaHUS B
HMHTEepecax 370pOBOro u 6e3oracHoro oopasa >KU3HHU, OTBETCTBEHHOTO OTHOIIIEHUS K
CBOEMY 3/I0POBbIO (370pOBOe THMTaHHe, COATaHCHMPOBAHHBIA PEXHM 3aHATHH U
OT/biXa, pery/sipHasl (pu3nueckass akTUBHOCTh); (PU3UUeCKOro COBepIlIeHCTBOBaHUS,
TIPU 3aHSATHSX CTIOPTHBHO-03/I0POBUTENTHLHOU [1eATeTbHOCThIO.

TpyznoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPY/Zly, OCO3HAaHHWEM LIeHHOCTU TPYAOMI00Us; WHTepecoM K
pa3/IMuHbIM cepam MpodecCcuoHaIbHOW JesTe/IbHOCTH, CBA3aHHBIM C MaTeMaTUKOW
U eé TIPWIOKEHUSIMH, YMEeHWeM COBepIlaTh OCO3HAaHHbLIM BBIOOp OyayIIeit
npodeccuy U peasii30BbIBaTh COOCTBEHHbIE >KHM3HEHHbIE I1/IaHbl; TOTOBHOCTHIO U
CTIOCOOHOCTBIO K MaTeMaTHYecKoMy o00pa30BaHHI0 MW CaM0oOpa30BaHHIO Ha



MPOTSDKEHWH BCeW >KU3HU; TOTOBHOCTBIO K AaKTMBHOMY YUYaCTUKO B pelleHur
MpakTUUYeCKHX 3a/lay MaTeMaTHUeCKOM HanpaB/IeHHOCTH.

OKO0JIOTHUYeCKOe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTbIO  9KOJIOTUUECKOM KY/JIbTypbl, TIOHUMaHWEM BJIUSHUS
COLIMa/IbHO-95KOHOMUYECKUX TPOLeCCOB HAa COCTOSIHHME TPUPOJHOW U COLMAbHOU
cpeabl, OCO3HAaHMEM IJI00A/IbHOTO  XapakTepa  SKOJOTUYECKUX  Ipobjiem;
OpUeHTallMeldd Ha NpUMeHeHHe MaTeMaTM4YeCKWX 3HaHWU /i pelleHus 3ajau B
00/1aCcTH OKpY>KaroIried Ccpe/ibl, TJIaHWPOBAHUS ITOCTYTNKOB M OI[eHKU MX BO3MOKHBIX
TOC/IeICTBUM /151 OKPY>Karoll[el Cpefibl.

[leHHOCTH HAYUYHOT'O TTIO3HAHUS:

chOpMHUPOBAaHHOCTbIO MMPOBO33pEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HayKu U  OOIeCTBEHHOW  TIPaKTUKH, [IOHHMaHUEM
MaTeMaTUYeCcKOM HayKh KakK cdepbl YesloBeYeCKOW [esiTe/lbHOCTH, 3TarloB eé
pa3BUTHS U 3HAUMMOCTH [JIs Pa3sBUTHSA LMBUIM3ALUM; OBJIAJEHUEM SI3bIKOM
MaTeMaTUKU W MaTeMaTUUeCKOW KYJbTYpOM KaK CpeJCTBOM TMO3HAaHUS MUPA;
TOTOBHOCTBIO OCYLIECTBJ/ISITb TIPOEKTHYIO U HWCCIe[0BaTe/bCKYH0 AesiTe/IbHOCThb
VIHIUBU/IyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpeZiMeTHble pe3y/bTaThl OCBOEHMs TIpOrpaMMbl yueOHOTrO mMpeaMmeTa
«MareMaTtuka» XapaKTepU3yTCs OBJIaJleHHeM yHUBEePCa/IbHbIMU
nosHagameabHbIMU  OeliCmBUsIMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, yHUBEPCA/bHbIMU pe2ysiMu8HbIMU Oelicmeusimu.

1)  YHusepcaabHble = no3HaeamenbHble  Oelicmeus,  obecneuusarom
¢opmuposaHue 6a308bix KOSHUMUBHbIX npoyecco8 obyuarouwjuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpyJcawmujeeo  Mupd;  NpuMeHeHUe  /02UYecKUX,

uccnedogamenbCKUX onepayutl, ymeHuli pabomams ¢ uHopmayueti).

basoBbie oruueckue JenCTBUS:

e BBIIBIATbL U XapaKTepH30BaTh CyllleCTBeHHbIe TMPU3HAKU MaTeMaTHUeCKHUX
00BEKTOB, TIOHSTUM, OTHOIIEHHUH MeXAY TIOHATHUSAMH; (OPMYJ/IHPOBATh
orpefiesieHUsl  TIOHSITWM;  yCTaHaB/IMBaTh  CYIIeCTBEHHBbIM  TIPU3HAK
KJaccupUKal[MK, OCHOBaHUS [/s1 000OIleHUss W CpaBHEHUs, KpUTepUu
MIPOBOJMMOIO aHa/In3a;

e BOCIPWUHMMATb, (OPMYIMpPOBaTHL ¥  Mpeobpa3oBbIBATL  CY>KAEHUS:
yTBepAuTe/ibHbIe W OTpHIlaTe/bHble, eAUHUYHBbIe, YacTHbIe U OOIIHe;
YCJIOBHBIE;

e BBIABASATH  MareMaTHuyeCKWe  3aKOHOMEPHOCTH, B3aUMOCBSI3U WU
NpOTHBOpeurss B (akTaX, [AaHHBIX, HAOMIOJEHUSX U YTBEPXKIEHHUSX;
Tripe/ijlaraTb KPUTEPUU [i71s1 BbISIBJIEHUS] 3aKOHOMEPHOCTel 1 TIPOTUBOPeUMii;

e leflaTb BBIBOJbI C WCIIO/JIb30BaHWEM 3aKOHOB JIOTMKHW, AeJYKTUBHBIX WU
VHJYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/IFOUeHU 110 aHa/IoT UM,

e TPOBOJUTH CaMOCTOSITEJTbHO Jl0Ka3aTeTbCTBa MaTeMaTU4eCcKUX
yTBep)XJeHUH (TIpsiMble U OT TPOTHMBHOI0), BBICTPAaMBaTh apryMeHTallHIo,



TIPUBOJUTE TIPUMEPbI W KOHTPIPUMEPHI; 0OOCHOBBIBAaTH COOCTBEHHBIE
CY)KIeHUsI 1 BBIBO/IbI;

BbIOMpaTh Croco0 pemreHuss yueOHOM 3ajaud (CpaBHHUBAaTh HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosiee TMOAXOMAIMNA C  YUETOM
CaMOCTOSITE/TLHO BbIZIE/IEHHBIX KDUTEPHER).

ba3oBble ucceoBaTebCKHe 1eHCTBYS:

WCII0J/Ib30BaTh BOIPOChI KaK MCC/ie/oBaTebCKU WHCTPYMEHT I103HaHUS;
dbopMyiMpoBaTh BOIpPOCH], (GUKCHPYIOLMe T[pPOTHBOpeune, TMpobiemy,
yCTaHaB/lWBaTb  WCKOMOe W  JaHHOe, (OpMHpOBaTb  TUIOTE3Y,
apryMeHTUPOBaTh CBOIO MO3ULI0, MHEHUE;

TIPOBO/IUTH CAaMOCTOSITE/IbHO CTIJIAHUPOBAHHBIN KCIIePUMEHT, UCCIIe[JOBaHKe
M0 YCTAHOBJIEHWIO OCOOEHHOCTeM MaTeMaTHUueCKOro oObekTa, SIBIeHUS,
TIPOI[eCCa, BBLISIBJIEHHUIO 3aBUCHMOCTEH MeXIy OOBEeKTaMH, SIBIEHHUSIMH,
TpoLeccaMy;

CaMOCTOSITeJTbHO (OpMy/TUpOBaTh 0000I[eHUsT ¥ BBIBOJBI TI0 pe3ysbTaTaM
TIpOBeJEHHOr0 Hab/MIO/IeHrsl, WCC/IeOBaHUs, OLleHUBaTh [IOCTOBEPHOCTH
TI0JTyUeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 0000I11[eHHH;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE TIPOLecca, a TakKe BbIJBUraTh
TIpe/INIO/I0’KEeHHsI O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pab6ota c nndopmariueti:

2)

BBISB/IATH AeULIMTHI MH(OPMAaIUK, JaHHBIX, HeOOXOAUMBIX /I OTBETa Ha
BOIIPOC U [ pelleHus 3a/auy;
BbIOMpaTh MHPOPMALIMIO U3 UCTOYHUKOB Pa3/InUHbIX TUTIOB, aHA/TU3UPOBATh,
CUCTEMaTU3UPOBaTh U UHTEPIIPETUPOBAaTh UH(POPMALIUIO PA3/IMUHbIX BU/OB
Y (hopM Tpe/CTaB/IeHUS;
CTPYKTYpUpOBaTh MHGOPMALUIO0, TIPe/ICTaB/IATh €€ B pa3/IMuHbIX (opMax,
WJUTFOCTPUPOBATh Tpaduuecky;
OLIeHUBaTh HaJ&XHOCTh vMH(MOopMaLun 1o CaMOCTOSITE/TbHO
cchopMyTMPOBaHHBIM KPUTEPHSIM.

YHueepcaibHble  KOMMYHUKamueHble  Oelicmeusi,  obecheuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 0OYUarOWUXCHL.
O01exue:

BOCIIPUHUMAaTh U (DOPMY/IMPOBaTh CYXXJ€HUSI B COOTBETCTBUM C YCIOBUSIMHU
Y 1le/IIMU OOII[eHus]; ICHO, TOUHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PeHUS
B YCTHBIX U MUCbMEHHBIX TEKCTaX, [aBaTh IMOSICHEHUs MO XOAY pelleHUs
3a/lauyM, KOMMEHTHPOBATh MOTyUeHHbIN pe3yJ/IbTarT;

B X0/le 00CY>KJeHUs 3ajlaBaTh BOMPOCHI TI0 CYIIIECTBY 00CY>K/aeMOU TeMBI,
npo0JieMbl, pelllaeMol 3a/lauk, BbICKa3bIBaTh W7eH, HalleJleHHbIe Ha TOWCK
pellieHUs]; COMOCTaB/SATb CBOM CYXJEHUSI C CY)XIEHUSIMA JIDYyTHUX
YUaCTHUKOB JManiora, oOHapy)kKuBaTh pa3duke M CXOACTBO TO3WLUH; B
KOpPPeKTHOU (popme (popMyJIMPOBaTh pa3HOTJ/IaCHsi, CBOM BO3PaKeHUs;



e TIpPeJICTAB/ISATh Pe3y/bTaThl PEIIeHUs 3alauk, SKCIIepUMeHTa, UCC/ieJOBaHus,
MPOEKTa; CAMOCTOSITe/IbHO BbIOMPATh JOPMAT BLICTYTIEHUS C YUETOM 3ajiau
Tipe3eHTaluy ¥ 0COOeHHOCTel ayIUTOPHUH.

CoTpyaHHUUeCTBO:

e TIOHMMAaTh U WCIOJH30BaTh MPEUMYI[eCTBa KOMaHAHOW W WHAWBUYaTbHOU
paboTel Tpu pellileHUM YyuyeOHBIX 3ajau; MPUHUMATH Lie/lb COBMECTHOMU
JesiTe/IbHOCTH,  TUITAHWPOBAaTh ~ OpraHW3al[di0  COBMECTHOW  paboThl,
pacripefiesiite BUAbI PabOT, [AOroBapuBaThCs, 0OCYXKJaTh IIpoLlecC U
pe3y/bTat paboThl; 000011aTh MHEHHST HECKOTbKUX JTHO/IeH;

e yYacTBOBaTh B I'PYIIOBBIX ¢opMax paboThl (00CyKaeHuss, 0OMeH MHEHUH,
«MO3TOBble IITYpMbl» W WHBIE); BBINOMHATb CBOIO 4YacTb paboTel U
KOOpPAVHUPOBAaTh CBOU A€UCTBUS C APYTMMH ujleHaMU KOMaH/Ibl; OLIeHHBaTh
KauecTBO CBOEro BKAaZ@a B OOMMHA TIPOAYKT TIO  KPUTEPUSM,
copMyIMpPOBaHHBIM yUaCTHUKAMH B3aUMO/IeNCTBUSI.

3) YHueepcanbHbie pe2yassmueHble Oelicmgusi, obecneyusaiom ¢opmupogaHue

CMbIC/N108bIX YCMAHOBOK U HCU3HEHHbIX Ha8bIKO8 AUUHOCMU.

CamoopraHu3aLus:

COCTAaBJISATh TUIaH, a/ITOPUTM DelLlieHUs 3a/laud, BbIOMpATh Criocob peliieHus C
YUETOM UMEFOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MO>KHOCTeM, apryMeHTHUPOBaTh U
KOppPEeKTHPOBaTb BapHUAHTHI PellieHu C yuéTOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb:

e BJA/IeTh HAaBbIKAMU  TI03HABaTeJIbHOW  peduieKCMM KaK  OCO3HaHUS
CoBepIllaeMbIX [IeCTBUN W MBICUTENBHBIX TIPOL[ECCOB, WX Ppe3y/bTaToB;
B/a/leTh criocobaMy camMoripoBepKH, 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, OOBSICHSATDH
MIPUYMHBI TOCTWKEHUST WM HeJOCTV)KeHUs pe3yJIbTaTOB JesTelbHOCTH,
HaXOAWTb OMIMOKY, JaBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJ/IbTATbBI

OcBoeHue yueOHOT0 Kypca «Asrebpa ¥ Hauajia MaTeMaTHUeCKOT'0 aHain3a» Ha
ypOBHe cpenHero oO0Ifero o0pa3oBaHUsA [JO/DKHO 00ecreurBaTh JOCTHDKEHHE
CJ/IeIYIONINX MpeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB:

10 KJ/TACC

Yucia 1 BBIYKC/I€HUA

OneprpoBaTh TMOHATUSMU: paLMOHAJILHOE U JEeWCTBUTE/bHOE  YHUCIIO,
0ObIKHOBEHHas1 U ieCATUYHasi Ipo0b, MPOLIEHTHI.

BobimonHsATe  apudMeTHueckue — omepayuud  C  pAalMOHAJbHBIMM U



JleMICTBUTE/TbHBIMU YKCJIaMHU.

BbIMONHATE TPUO/IMKEHHBIE BBIYMC/IEHUS], MCIO/b3Ysl TpaBUIa OKPYTJIeHus,
Jenath MPUKUIKY U OLIeHKY pe3yJ/ibTaTa BbIUYMCIeHUM.

OnepupoBaTh MOHATUSAMM: CTeNEHb C LieJbIM TOKas3arejneM; CTaHJapTHast
dopmMa 3anMcu  [eWCTBUTE/NIbHOIO YM(Ja, KOPeHb HATypaJbHOW CTeleHw;
VCTIO/Tb30BaTh MOAXOAALLYI0 (hOPMY 3amMCH AeMCTBUTEIbHBIX YMCes /sl pelleHust
MpaKTUYEeCKUX 3aJay U MpeJiCTaB/IeHUs] TaHHbIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHT€HC TMPOU3BOJIBHOIO YIJIa;
MCT0/Tb30BaTh 3alMCh MPOM3BOJIBHOTO yra uepe3 oOpaTHble TPUTOHOMETpUUEeCKHe
GyHKIMH.

YpaBHeHus 1 HepaBeHCTBa

OnepupoBaTh MOHATUSAMM: TOXKJECTBO, ypaBHEHHWe, HEepPaBeHCTBO; LieJIoe,
palMoHa/IbHOe, UppalMOHa/IbHOe ypaBHEHHWe, HepaBeHCTBO; TPUTOHOMETPHUUECKOe
ypaBHeHHUe;

BbImosiHATE  TIpeoOpa3oBaHusi TPUTOHOMETPUUECKHWX BBIpaKEHWM U pellaThb
TPUTOHOMETPUUYECKUE YDaBHEHUSI.

BbinonHATs, Tipeobpa3oBaHusi 1e/bIX, PAlMOHANbHBIX W HppalMOHa/IbHBIX
BbIDA)KEHUU U pelllaTb OCHOBHbIE THUIIbI 11€/IbIX, Pal[MOHA/bHBIX U UPPALJMOHATBHBIX
YPaBHEHUM U HEPABEHCTB.

[IpuMeHsITh ypaBHEHHSI U HEPABEHCTBA [J1s PellieHrst MaTeMaTU4eCKuX 3ajad 1
3ajlau U3 pa3/IMuUHBIX 00/1acTell HAYKW U peaibHOM >KU3HU.

MogenupoBaTh peajibHble CUTyalldd Ha si3blke anreOpbl, COCTaBJISITh
BbIDA)KEHUS], ypaBHEHWs, HepaBeHCTBA IO YCJOBUIO 3a/laud, MCCIe/l0BaTh
TIOCTPOEHHbIe MO/Ie/TH C UCII0J/Ib30BaHKWEM arfiapara aareophi.

DYHKIMH ¥ TPpauKn

OmnepupoBaTh MOHATUAMHU: (DYHKIMS, CrIOCOObI 3afaHust (QyHKIUM, 006/1acTb
oripefieJieHUsI M MHOXKECTBO 3HaueHUN QYHKUMM, TpapuK GYHKIMH, B3aWMHO
obpaTHbIe (PYHKIUH.

OnepupoBath MOHSATHUSAMU: UETHOCTh U HEUETHOCTb (DYHKIMM, HY/M (YHKIIWH,
TIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Wcrionb3oBaTh rpaduky GyHKLMM [7151 pellieHrsl ypaBHeHUH.

CTpouTb ¥ uuTaThb T'PaUKU JHHEMHOW (PYHKLUM, KBaJpaTUUYHOM (YHKLIMH,
CTeNeHHOW (PYHKLMU C LieJIbIM MOKa3aTesieM.

Wcnonb3oBath rpaduku  GyHKUUNA [/ UCC/e[OBaHMs MPOLIECCOB 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/e[0OBAaTeNbHOCTb, 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/jau MPUKJIAJHOrO Xapakrepa.
MHo>XeCcTBa 4 JIOTHKA
OneprpoBaTh NOHATHUAMUA: MHOXXECTBO, OTlepaljiyi HaJl MHOXKeCTBaMHU.
Ncnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIW arrapar AJisi ONKUCaHUs peaTbHbIX
TIPOL[ECCOB U SIBJIEHUH, TIPY PeIIeHNH 3a/jau U3 JPYTUX yueOHBIX ITPeIMeTOB.
OnepurpoBaTh TIOHSITHUSIMU: oripefie/ieHue, TeopeMa, cJ/ie/ICTBHE,
JI0Ka3aTe/IbCTBO.

11 KJIACC

Yuc/ia 41 BbIYMC/IeHUA

OnepupoBaTh TIOHATUSIMU: HaTypajbHOe, 1leJloe YHUC/IO0; HCI0J/Ib30BaTh
TIPU3HAKU [e/IMMOCTH 1e/lbIX YMCeJI, pa3/io’KeHWe urc/ia Ha TPOCTble MHOXXUTEeIH
JJ1S1 peLeHus 3a1au.

OnepupoBath MOHATHEM: CTeIeHb C PAlJMOHA/IbHBIM TT0Ka3aTesieM.

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

YpaBHeHus U HepaBeHCTBA

[TpruMeHsSITh CBOMCTBA CTereHu [i/isl peoOpa30BaHusl BEIpaXKeHUH; OTeprupoBaTh
TOHATUSIMU: TIOKa3aTe/bHOe ypaBHEHME W HEePaBeHCTBO; pelllaTb OCHOBHbIE TUIIbI
MOKa3aTe/IbHbIX YPaBHEHWW Y HEPaBEHCTB.

BbimosHATE  mpeoOpa3oBaHUsi  BbIPDAKEHUH,  COZiepXKallliX  JIOTapU(MBbI;
OIeprpoBaTh TMOHATHSMU: JIOrapu(pMUUYecKoe ypaBHEHHWE U HepaBeHCTBO; pellaTh
OCHOBHBbI€ THITbI JIoTapu(MUUeCKUX ypaBHEHUM U HEPaBEHCTB.

HaxoauTe pellieHUs: NPOCTEMIIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepypoBaTh MOHATHSMHU: CUCTeMa JIMHEWHBIX ypaBHeHUW U e€ pellieHue;
VCTI0/Tb30BaTh CUCTEMY JIMHEHMHBIX YPaBHEHUM [i/1s pellleHrs TPaKTUUeCKUX 3a/au.

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

MojenvpoBaTh peajibHble CUTyalluM Ha s3biKe airebpbl, COCTaB/SATbH
BbID&)KEHUs, YPaBHEHHs], HepaBeHCTBA U CUCTEMBI 110 YCJIOBUIO 3a/lauM, UCC/IeJOBaTh
TIOCTPOEHHBIe MOJIe/TH C UCII0/Ib30BaHUEM arlTiapara aireopai.

DyHKIUU U rpaduku

OnepvpoBaTh  TIOHATUSMU:  TepUoAuuecKass  (PyHKUHUs, TPOMEXYTKU
MOHOTOHHOCTM ~ (YHKIMM, TOYKM JKCTpeMyma GyHKIUM, Haubosblliee U
HavMeHblllee 3HaueHUsi (YHKIMM Ha T[IPOMEXYTKe; WCI0Ab30BaTh UX s
vccieoBaHus (DyHKIMH, 3a/laHHON rpadrKoM.

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

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

Wcrionb3oBaTe rpagyku (QYHKLOUA [JJ1  WCCAe[NOBAHUS  TIPOLIECCOB U
3aBUCUMOCTeN U3 IPYTUX yueOHbBIX JUCIUTUINH.



Hauasia MaTeMaTHueCcKoOro aHajaiu3a

OnepupoBaTth TOHSTUSMU: HerpepbiBHasi (YHKIIWS; MPOM3BOHAs (DYHKIUY;
WCII0/Tb30BaTh reoMeTprUUeCcKuii U (GU3UUeCcKUii CMbIC/ MPOW3BOAHOM ISl pellieHus
3a/au.

HaxoauTh mpou3Bo/iHbIe 371eMEHTAapHbIX (DYHKLMM, BBIYUC/ISITH TTPOU3BO/IHbIE
CYMMBbI, TIPOW3Be/IeHUs], YaCTHOTO (DYHKILIUIA.

Vcrionb3oBaTh TIPOU3BOAHYIO [1/1s1 KCCe0BaHUS (DYHKLIMM HA MOHOTOHHOCTh U
5KCTPEMYMbI, TPUMEHSITh pe3y/ibTaTbl UCC/IeJOBaHUS K MOCTPOEHHUIO rparKOB.

Wcnonb3oBaTh TPOU3BOJHYIO [J/Is1 HAXOXKJEHWS HaWIyudlllero pelieHus B
TIPUKJIa/IHBIX, B TOM YKUCJIe COLIMA/IbHO-3KOHOMUUECKHUX, 3a/lauax.

OneprpoBaTh TIOHATUSMM: TlepBoOOpa3Hass Y WHTerpaj; ITOHUMATh
reoMeTpu4ecKui U puU3nUecKrUii CMbIC/I UHTerpana.

Haxozuth 1iepBooOpa3Hbie 3/1eMeHTapHbIX (YHKIUH; BBIUMC/IATE UHTErpasl Io
dopmysie HetoToHa—JIeibHuIIa.

PeluaTh mpuk/iagHble 3aaud, B TOM 4YMCJ/ie COLIMAJbHO-3KOHOMUUECKOrO M
(dur3nueckoro xapakrepa, CpeJiCTBaMA MaTeMaTUYeCKOTr0 aHa/Iu3a.

7. dopMbI TeKyIero KOHTPOJ/Isl yCIeBaeMOCTH y4Yaluxcs.

[Tpu peanuzaiuu  pabouei TMporpaMMbl 10 anredpe TPHUMEHSIOTCS
ciienyroiye (HopMbl TeKyIlero KOHTPOJIS yCTieBaeMOCTH: (DpOHTAIBHBINA OTIPOC,
VHAWBHUAyalbHass paboTa y [JOCKHW, WHAWBHAya/lbHas paboTa IO KapTOuKaw,
muddepeHIIMpOBaHHAs ~ caMocTosiTellbHast — paboTa,  AuddepeHLIIpOBaHHAs
rpoBepoyHasi paboTa, MaTeMaTUYeCKUi IUKTAHT, TECTOBBIM KOHTPO/b U JIP
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