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AnantupoBaHHas oOpazoBarenbHast Mporpamma oobrmnero oopazoBanus s aereid ¢ 3[1P mo mpenmery
«Anrebpa» i 7 Ki1acca COCTaBJI€HAa HA OCHOBE OCHOBHOM 00pa3oBaTeiIbHOI MPOrpaMMbl OCHOBHOTO
o6mrero o6pazoBanust MBOY COLI Nel um. JIsmuneBckoro ct. CtapouepOMHOBCKOM MyHUITUTIATEHOTO
obpazoBanus IllepOuHOBCKUI paiioH B cooTBeTCTBUU ¢ ydeOHbIM MmianoM MBOY COII Nel wuwm.
JIsmupeBckoro cr. CrapomepounoBckoid, dDexepadbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
cTangapToM obmiero oopazoanuss 2022 rojaa, Ha OCHOBE JIMHMM Y4€OHO-METOAMYECKHX KOMIUIEKCOB
(YMK) Maxkapsiues O. H. u ap.

Jannasi nporpamMma pa3patéoraHa JJsi HHAUBHAYAIbHOro 00yueHus Joaranosoii
Apuaanbl, ydyeHuubl 7A kiaacca. Ha ocHoBanum 3akmouenust IIMIIK
oT

B yuyeonom miiane MbOY COL Nel um. JIsnuaeBckoro cr. CTapomepOMHOBCKOI Ha
usydenue npeamera orseaeno 102 yaca (3 yaca B Hejaelio).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA
OcobeHHocTH eTeil ¢ 3a1epKKOM NCUXUYeCKOro pa3BUTHS

3aepkKa TCUXHYECKOTO pPa3BUTHS — KOMIUIEKC HETrpyObIX HapylIeHUN pa3BUTHS MOTOPHOM,
MMO3HABATEIHHOM, SMOIMOHAIBHO-BOJIEBOM cep, pedH, ¢ TEeHIEHIMed K WX KoMmreHcanuu. [loHsThe
“3azepxka rncuxuueckoro passutusa’ (3[IP) ynorpebnsercs Mo OTHOWIEHWIO K JACTAM c
MHUHUMAJIbHBIMA OPTAHHUYECKUMHU WM (YHKIIMOHATHHBIMH MOBPEKACHUSAMU IEHTPATHHOW HEPBHOM
cucteMbl. J[Is HUX XapakTepHbl HE3PEJIOCTh IMOLMOHAIBHO-BOJIEBON cdepbl M HeAopa3BUTHE
[MO3HABATENIbHOU  JEATENBHOCTH, YTO JE€JaeT HEBO3MOXHBIM OBJIAJICHUE IPOrpaMMOl MacCOBOU
LIKOJIBL.

HenocrarouHnasi BbIpaXX€HHOCTh IO3HABaTENbHBIX HHTEpecoB y gered ¢ 3IIP coueraercsa c
HE3pEJIOCThI0  BBICIIUX ICUXMYECKUX (DYHKUMN, C HApyIIEHUSMHU, MaMITH, C  (DPYHKIIMOHAJIHHOM
HEJIOCTATOYHOCTBIO 3PUTEIBHOTO M CIIYXOBOI'O BOCIPUSATHSA, C IUIOXOW KOOpPAMHAILMEH ABHKEHHI.
Manas nuddepeHIMpoBaHHOCTh IBMKEHUN KUCTEH PYK OTPUIIATEILHO CKA3bIBAETCS Ha MPOJTYKTUBHOM
NESATENBbHOCTH — JIETKE, PUCOBAHUH, KOHCTPYUPOBAHUH, ITUCHME.

CHmKeHHe T[03HAaBAaTEIbHONW AaKTUBHOCTU IMPOSBISETCS B OrPAaHUYEHHOCTH 3amaca 3HaHWM 00
OKPY)KaIOIlleM MHUPE U MPAKTUYECKUX HABBIKOB, COOTBETCTBYIOIIHUX BO3PACTy U HEOOXOJMMBIX
peOeHKyY npu 00y4eHUH B IIKOJIC.

N3ydyeHne MaTeMaTHUKU B OCHOBHOM IIKOJIE JOJDKHO 00ECHIEUUTh JOCTHKEHHE CISIYIOMIMNX LeJIei:
1) B HanpaBJIeHUM JUYHOCTHOT O Pa3BUTHS
* pa3BUTHE JIOTMYECKOTO M KPUTUYECKOTO MBIIIICHUS, KyJIbTYPhl PEUr, CHOCOOHOCTH K
YMCTBEHHOMY 9KCIIEPUMEHTY;

® (bOpMHpOBaHHC Yy ydamuxcesa HHTeHHeKTyaHLHOﬁ YCCTHOCTH U O6’beKTI/IBHOCTI/I, CIIOCOOHOCTH K
IpCOA0JICHUIO MBICIIMTCIIbHBIX CTCPCOTUIIOB, BLITCKAIOIIUX M3 O6I>II[CHHOFO OIIbITA,

¢ BOCIIMTAaHUC Ka4CCTB JINYHOCTH, O6eCHe‘H/IBaIOH_[I/IX CONHAJIbHYIO MO6I/IJ'IBHOCTB, CIIOCOOHOCTD
IMpUHUMATh CaMOCTOATCIIBHBIC PCHICHU A,

* (hopMHpOBaHHE KAYECTB MBIIIICHH, HEOOXOIUMBIX ISl alallTallud B COBPEMEHHOM
MH(GOPMALMOHHOM OOIIECTBE;

* pa3BUTHE UHTEpPECAa K MAaTEMAaTHUYECKOMY TBOPUECTBY U MAaTEMaTHYECKUX CIIOCOOHOCTEH;
2) B MeTanpeAMEeTHOM HANIPABJICHUH

* (hopMupoOBaHHE MTPEACTABICHUNA O MaTEMaTHKE KaK YaCTH OOIIeUeI0OBEYEeCKON KyIbTYphI, O

3HaYMMOCTH MaT€MAaTHKU B Pa3BUTHH LIUBIIIN3ALUN U COBPEMEHHOTO OOIIECTBA;

* pa3BUTHE NPEJCTABICHUN O MaTEeMaTHKE KaK (pOpMe ONMCAHUS U METO1€ TIO3HAHUS

JeWCTBUTENBHOCTH, CO3/IaHUE YCIIOBHM U1l MPUOOpETeHHs IEPBOHAYAIBHOTO OIIbITa

MaTEMaTHYECKOI0 MOIETUPOBAHUS;



* hopmupoBanue 00MUX CIIOCOOOB UHTEIUICKTYATbHOU JCSITEILHOCTH, XapaKTEPHBIX IS
MaTEeMaTHKH U SIBJISIFOIIUXCSI OCHOBOM MO3HABATEIBHON KyIbTYPhI, 3HAUUMOM JUTSI pa3IHYHBIX chep
YeJIOBEUSCKOM ACATEIbHOCTH,

3) B npeAMeTHOM HaNpPaBJEeHUHN

* OBJIAJICHHE MAaTEMaTHUYECKUMH 3HAHUSAMH U YMEHHUSIMH, HEOOXOTUMBIMH JUIS TIPOOIDKEHUS
oOy4eHHs B CTapIIeH IIKOJIE MIIM HHBIX 00I1e00pa30BaTeIbHBIX YUPEKACHUAX, U3YUYCHHUS CMEKHBIX
JUCLUILINH, IPUMEHEHUS B IOBCEJHEBHOM KU3HU;

* co3aanue QpyHIaMeHTa Il MaTEeMaTHYECKOTO Pa3BUTHS, (POPMHUPOBAHUS MEXAHU3MOB MBITIIICHHS,
XApaKTEPHBIX I MATEMATHYECKOU IEATEIIbHOCTH.

OIMMCAHUE MECTA YUYEBHOI'O I[IPE/IMETA B YYHEGHOM ITJIAHE

VY4eOHblii npeaMeT «Anredpa» BXOIUT B MPeAMETHYIO 00nacTh «MaremaTika U ”HPOpMaTHKa»,
ABJIIETCS 00s3aTENbHBIM Ul N3y4eHus B 7 kiacce. OCHOBHBIE 3a/1a4d PEANU3ALNU COACPIKAHUS:
Pa3BuTHe MareMaTu4yecKol peuu, JIOTUYECKOT0 U aITOPUTMUYECKOTO MBIIIIJIEHUS, BOOOpaKeHNU,
obecrnieyeHre epBOHAYaIbHBIX IPEICTABICHUH O KOMIIBIOTEPHOU IPaMOTHOCTH.

1. Tlnmanupyemble pe3yJbTaThl 0CBOEHHS Kypca «AJjredpa 7-9»
(n1a nereit ¢ 311P)

CampiM  o0muM  pesynbtatoM ocBoeHuss AOIl OOO o6ywaromuxcs ¢ 3IIP  jmomxHO cTath
MIOJIHOIIEHHOE OCHOBHOE 001ee o0pa3oBaHHUe, Pa3BUTHE COLMUAIBHBIX (KHU3HEHHBIX) KOMIIETEHIIHM,
JOCTAaTOYHBbIE JUISI MPO(ECCHOHATBHOTO CaMOOMPENENICHUsT W YCIENIHOW ajanTalud B COLIMyME.
O6yuatomuiics ¢ 3I[IP momywaer oOpa3oBaHuWe, K MOMEHTY 3aBeplIeHHsS OOYYEHHUS MOJHOCTHIO
COOTBETCTBYIOIIEE [0 WTOTOBBIM JOCTIXKEHHUSM OOpa3oBaHMIO OOy4aloOUIUXcs, HE HMEIOUIUX
OTpaHUYEHUN MO BO3MOXKHOCTSIM 3JI0POBbs, B T€ k€ Cpoku oOyueHHs. B pesynbrare OCBOEHHUSA
OCHOBHOTO 00Imiero oOpa3oBaHHs 1O aJanNTUPOBAHHOW 00pa3oBaTEIBLHOW MpPOTpaMME YYalTUACs
MOJIy4aeT BO3MOXHOCTh OCBOMTh OCHOBHOE COJEp:KaHHe 00pa30BaHMsl, ONpeIeICHHOE (enepaTbHbIM
KOMIIOHEHTOM T'OCYAAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 00Iero oOpa3oBaHws,
a TaKKe COBEpIICHCTBOBATh U PACIIUPUTH KPYr OOMMX Y4eOHBIX YMEHHIl, HaBBHIKOB M CIIOCOOOB
nestenpHOCTH. OBnageHMe OOUIMMH  yYMEHHUSMH, HaBBIKAMH, CIIOCOOAMHU  JIESTENBHOCTH  Kak
CYUIECTBEHHBIMU  DJIEMEHTAMHU  KYJIbTYPbl  SIBJSICTCSI HEOOXOJMMBIM  YCIOBHUEM  Ppa3BUTHS U
COLIMANTU3alUHU IIKOJIbHUKOB.

[To3HaBaTenbHas 1EATEINbHOCTh

Hcnonb3oBaHue Juis TO3HAHUS OKPYXKAIOLIETO0 MHpa pa3iMYHbIX METOJOB  (HaOiroleHue,
U3MEpEHUe, OIbIT, HKCIEPUMEHT, MOJenupoBaHue u 1p.). OnpeneneHue CTPYKTYpbl OObEKTa
MO3HAHUS, MTOUCK U BBIACICHUE 3HAUYUMBIX (DYHKIMOHAIBHBIX CBSI3€H M OTHOLICHHM MEXKIY YacTIMU
LEeN0ro. YMEHHE pa3leisaTh MPOIeCCHl Ha OJTambl, 3BEHbS; BBIICICHHE XapaKTePHBIX MPUYUHHO -
CIIEICTBEHHBIX CBsA3eil. OmnpeeneHue aaeKkBaTHBIX CIOCOOOB pelieHus y4eOHOM 3alayd Ha OCHOBE
3aJJaHHBIX aMropuTMOB. KoMOMHHMpOBaHHME H3BECTHBIX alTOPUTMOB JIEATEIHHOCTH B CHUTYallUSX, HE
MPEANOJIararluX CTAHAAPTHOE NPUMEHEHHE OJJHOTO U3 HUX.

CpaBHeHHE, cOMNOCTaBleHUE, KiIacCUpUKaIUs, paHKUPOBaHHE OOBEKTOB 1O OJHOMY WU
HECKOJIBKUM TPEIJOKEHHBIM OCHOBAaHUSM, KpPUTEpUAM. YMEHHE pa3nudarh (akT, MHEHHE,
JI0Ka3aTelIbCTBO, TUTIOTE3Y, aKCHOMY.

HccnegoBanue HECNOXHBIX MMPAKTUUECKUX CHUTyallMd, BBIIBI)KEHHE MPEANOJIOKEHUM, TOHUMAHNUE
HEOOXOMMOCTH WX TMPOBEPKH Ha TMpakTuke. MCrmoib30BaHWE MPAKTUYECKUX U JaOOPaTOPHBIX
paboT, HECIOKHBIX DKCHEPUMEHTOB JUIsl JOKAa3aTelbCTBA BBIABUTAEMBIX MPEINOIOKEHUN; OTIMCaHNe
PE3yIBTAaTOB ATUX PadoOT.

TBopueckoe pemieHre y4eOHBIX U MPAKTHUYECKUX 3aJad: YMEHHE MOTHBHUPOBAHHO OTKa3bIBATHCS OT
oOpa3lia, MCKaTh OpPUTHHAJBbHBIC PEIICHUS; CAMOCTOSITEIILHOE BBIMOJHEHUE PA3TUUHBIX TBOPUYECKUX
paboT; ydacTre B MPOCKTHOMN AEITEIHbHOCTH.

I/IHd)ODMaHI/IOHHO-KOMMVHI/IKaTI/IBHaSI ACATCIIbHOCTD




AnlexkBaTHOE BOCHPHUSTUE YCTHOW peYdM M CHOCOOHOCTh IepenaBaTh COJACPIKAaHHE MPOCIIYHIAHHOTO
TEKCTa B CXKAaTOM WJIM DPa3BEPHYTOM BHJIE B COOTBETCTBUHU C IENIBIO Y4EOHOTO 3aJaHUs.
Oco3nanHoe Oeryioe 4TeHHe TEKCTOB DPA3IMYHBIX CTHJICH W >KaHPOB, NMPOBEICHUE MHPOPMAIIMOHHO-
CMBICJIOBOTO aHalM3a TeKcTa. Vcrnonb3oBaHWE pPA3IMYHBIX BHUJAOB 4YTEHUS (O3HAKOMUTEIBHOE,
IIPOCMOTPOBOE, IIOUCKOBOE U Jp.).

Brnanenue MOHONIOTMYECKOW M HAJOTMYECKOM peublo. YMEHHE BCTYIAaTh B PEUYEBOE OOLICHHE,
y4acTBOBAaTh B Juajiore (MOHMMAaTh TOYKY 3pEHUs CcOOeceqHMKa, INpPU3HAaBAaTh I[IPaBO Ha MHOE
MHeHue). Co3gaHMe NHMCbMEHHBIX BBICKA3bIBAHUM, aJE€KBAaTHO NEPEJAIOIIMX IPOCIYLUIaHHYIO |
NPOYUTAHHYI0 HMH(OPMAIMIO C 3aJaHHON CTENEHBI0 CBEPHYTOCTH (KpaTKO, BBIOOPOYHO, MOJHO).
CocraBneHue IUIaHa, TE3UCOB, KoHcmekra. [IpuBeneHue npuMepoB, MNOAOOP apryMeHTOB,
¢dopmynmupoBanue BbIBOAOB. OTpakeHME B YCTHOM WM THCbMEHHOH (opMe pe3ylnbTaTOB CBOECH
JEeSITEIbHOCTH.

Ymenue nepedpasupoBaTh MbICab (00BACHATH "WHBIMH cioBaMu"). BpiOop U ucnoip3oBaHHE
BBIPA3UTENIbHBIX CPEICTB SI3bIKa M 3HAKOBBIX CHUCTEM ( TEKCT, TabiuLa, cXema, ayJuOBU3yaJbHBIH
PSO U Ip.) B COOTBETCTBUM C KOMMYHUKATUBHOM 3ajjauei, cpepoit U cuTyaruei oomeHus.
Wcnonb3oBaHnue Juid  pelleHHs IO3HABAaTEIbHBIX M KOMMYHUKATHBHBIX 3a/ad  pa3IU4HBIX
HMCTOYHUKOB HMH(OPMALUK, BKIIOYas SHUUKIONEINH, ciioBapu, MHTepHET-pecypchl U Jpyrue 0asbl
JTAHHBIX.

PeduiekcuBHas 1eATeILHOCTD

CamocTodaTenbHas OpraHu3anus ydeOHOM  JeSTeNbHOCTH (IIOCTAaHOBKAa IE€NH, IUIAHUPOBAHUE,
oTpe/ieJIeHue ONTUMAIBHOTO COOTHOIICHHS IEJM M CPEJICTB | Jp.). BiajgeHne HaBbIKaMH KOHTPOJS U
OLIEHKHU CBOEH JIEATEIIbHOCTH, YMEHHUEM MPEIBUAETH BO3MOKHbBIE TIOCIEACTBUS CBOUX NelcTBUM. [lonck
W yCTpaHEHHWE TPUYUH BO3HUKIIUX TpyAHOCcTe. OIeHWBaHWE CBOWX YYE€OHBIX JTOCTHKEHUH,
MOBEACHUS, YEePT CBOEH JMYHOCTH, CBOEr0 (PU3MUECKOrO M SMOIMOHAIBHOTO COCTOSIHHMSL.
Oco3nanHoe ompeneneHue cdepbl CBOMX HHTEPECOB M BO3MOKHOCTe. CoOMofeHHe HOPM
MOBEJICHUS B OKpYXKaloIlel cpesie, MpaBuil 3I0pOBOTO 00pa3a KHU3HU.

Branenue ymeHusIMM COBMECTHOM JESATEIBHOCTH: COIJIACOBAHME W KOOPAMHALMS JEATEIBHOCTH C
IPYTMMH €€ Yy4JaCcTHUKaMHU; OOBEKTMBHOE OIICHHBAHME CBOET0 BKJIaJa B pelIeHHe OOIUX 3aaad
KOJUIEKTHBA; y4eT OCOOEHHOCTEW pPa3JIMYHOTO POJIEBOTO MOBEACHUS (JIMAep, NOTYMHEHHBIHN U Ip.).
OueHrBaHuE CBOEH JAEATEIBHOCTH C TOYKM 3PEHUSI HPABCTBEHHBIX, IPABOBBIX HOPM, SCTETUUYECKUX
ueHHocted. lcrnonb30BaHWE CBOMX MpaB U BBIIOJHEHHE CBOMX OOS3aHHOCTEH Kak IpakJaHUHA,
yjieHa o0lIecTBa U yueOHOTO KOJUIEKTHBA.

Kpome TOro, KOppeKIMOHHO-pa3BUBAIOLIAsi COCTaBisAioNas 0O0pa3oBaHUS  aJalTHPOBAHHON
o0pa3oBaTeNIbHOM  MPOrpaMMbl  CO3Ja€T  BO3MOXKHOCTb Ui (OPMUPOBAHUS  TOJHOLIEHHOM
KU3HEHHOM KOMIETeHIIMH - o0ecrneuyeHue pebeHKa MPaKkTHYeCKUMHM 3HAHUSIMH, YMEHUSIMH U
HaBbIKAMHU, HEOOXOJMMBIMHM YK€ ceilyac B IOBCEJAHEBHOM KU3HU M (OPMHUPYIOIIUMU OCHOBY
JAIbHEHMIIEro pa3BUTHSI OTHOILIEHUH C OKPYKEHHEM:

- aJIeKBAaTHOCTb MPEACTABICHUN O COOCTBEHHBIX BO3MOXKHOCTSX M OTPAaHUYEHHUSX, O HACYIHO
HE0OX0IMMOM KU3HE0OECIIeUeHNH;

- CHOCOOHOCTh BCTYNaTh B KOMMYHHKAIIMIO CO B3pPOCIABIMH [0 BONPOCAM MEIUIIMHCKOTO
COTPOBOXKICHUSI M CO3JIaHUSl CIEIHAIbHBIX YCIOBUH Jisi MpeObIBaHUS B IIKOJIE, CBOMX HYXKIaX U
MpaBax B OpraHU3aluu 00y4eHHUS,

- BJIaJIeHUE COIMAIbHO-OBITOBEIMU YMEHUSIMHU B TIOBCETHEBHOM JKU3HH,

- BJIa/ICHHE HaBbIKAMU KOMMYHUKALIMY U IPUHIATBIMU PUTYyajlaMu COLMAIBHOTO B3aUMOICHCTBHS;

- ocmbiciienne U auddepeHnmanus KapTUHBI  MHpa, €€  BPEMEHHO-NPOCTPAHCTBEHHOMU
OpraHu3aluy;

- OCMBICJIEHUE COIMAIBHOTO OKPYKEHHs, CBOErO MECTa B HEM, IPUHATHE COOTBETCTBYIOIIUX
BO3PACTY LIEHHOCTEN M COLUATIBHBIX POJIEH.

TpebGoBanusi K pe3yabTaTaM OCBOCHHS MPOTPaMMbl KOHKPETH3UPYIOTCS MPUMEHUTEIHHO K KXKIOMY
obyuatomemycs ¢ 3[IP B COOTBETCTBMM C €ro MOTEHIMAIBHBIMH BO3MOXXHOCTSIMH U OCOOBIMU
00pa3oBaTeNbHBIMU MOTPEOHOCTIMHU.

s oOecriedeHrss BO3MOXHOCTH YCIIEHIHOTO TPOJOJDKEHUs 0Opa3oBaHMs Ha 0a30BOM YpOBHE
BBIMTYCKHUK HAy4duTCs, a Ha YIIYOJIEHHOM (BBIIEJIEHO KYpCU80OM) YPOBHE BBITYCKHUK MOJYYHUT
BO3MOXHOCTb HAYUUThCs B 7—9 Kiaccax:



9J1eMEeHThI TEOPHH MHOKECTB M MATEMATHYECKOMH JOTHKH

* OnepupoBaTh NOHATUAMU: MHOKECTBO, XAPAKMEPUCHUKU MHOJICECMEd, DIEMEHT MHOXKECTBA, Ny Cmoe
MHOJICECMB0, KOHeuHOe U OecKOHeYHOe MHOJCcecmed, TMOIMHOKECTBO, MPUHAUICKHOCTb, GKIIOUEHUE,
PABCHCMBE0 MHO*CECMS,;

* U300padcamv MHONCECMBA U OMHOULEHUE MHONCECIE C NOMOWbIO Kpy2os Jiinepa,

* onpeoenAms NPUHAONEHCHOCIb INEMEHMA MHONHCECBY, 00bEOUHEHUIO U NepeceqeHUI0 MHOJICECME;

* 3a1aBaTh MHOKECTBO IIEPEYUCICHUEM €T0 JIEMEHTOB, CI06€CHO20 ONUCAHUS,

* HaXOUTh IepecevyeHre, 00beAMHEHNE, IOJMHOXKECTBO B IPOCTEUIINX CUTYALUsX;

* OIEPHUPOBATH IOHATHUAMH: OIPEACICHUE, AaKCHOMa, TEOpEMa, J0KAa3aTeIbCTBO, 6biCKA3bIGAHUE,
UCMUHHOCMb U JIOJMCHOCMb  6bICKA3bIGAHUS, — OMPpUYaAHUe  GbICKA3bIGAHUL,  Onepayuu  Hao
BbICKA3LIBAHUAMU.: U, UTU, HE, YCTIOBHbIE BbICKAZLIGAHUS (UMNIUKAYUL),

* IPUBOJIUTH ITPUMEPBI U KOHTPIPUMEPSHI JJIs TOATBEPKICHNS CBOMX BBICKa3bIBAHNN;

* CIPOUMb 6bICKA3bIBAHUS, OMPUYAHUA EbICKA3bIEAHU.

B noBceaHeBHOM KU3HM U NIPU U3YYEHHUH JAPYTUX NIPeAMETOB:

* HCIOJb30BaTh TpadUuecKoe IMPEACTaBICHHE MHOXECTB Ul OINUCAaHUS PEAbHBIX MPOLECCOB M
SIBJICHUN TIPU PEIllIeHUH 3aa4d U3 JPYTUX y4eOHBIX MPEeIMETOB;

* CIPOUMb Yenouku yMOo3aKitOueHUull Ha OCHO8E UCNOIb306AHUS NPABUTL TIOCUKU,

* UCNONB306AMb MHONICECMBA, ONepayuu ¢ MHOJICeCmEeamu, ux zpaguueckoe npeocmasienue O
ONUCAHUS PEANbHbIX NPOYECCO8 U AGICHU.

Yucia

* OnepupoBaTh MOHATHSAMHU: HATYpaJbHOE YHUCIIO, II€JI0€ YKCIO, OOBIKHOBEHHAs! POOb, NECATUYIHAS
IpoOb, cMelaHHas Ipo0k, pallMOHAIEHOE YHCII0, apu(PMETHUECKUI KBaIpaTHBIN KOPEHD;

o ONnepupo8amv NOHAMUAMU: MHONCECMBO HAMYPALLHBIX HUCET, MHONICECMB0 Yeablx Yucel,
MHOJICECBO PAYUOHANBHBIX YUCET, UPPAYUOHAILHOE YUCTO, KBAOPAMHbIL KOPEeHb, MHOMCECTBO
0eliCMBUMENbHbIX YUCET, 2eOMEemPUYECcKas UHMEPNpemayus HAmypaibHblX, YeablX, PAYUOHATbHLLX,
0eticmeuUmenbHuIX Yucer,

* NOHUMAMb U 0OBACHAMb CMBICIL NOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,

* UCIIOJIL30BaTh CBOWMCTBA YHCEN W NpaBUia JACUCTBUI MPH BBHITIOJTHCHUN BBIYUCICHHM, 8 MOM Yucie ¢
UCNONb308AHUEM NPUEM O 8 PAYUOHATLHBIX BbIUUCTCHULL;

* UCIIOJIB30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIYUCICHUN W PEUICHUU
HECIIO’KHBIX 3a/1aY;

* BBINOJIHATH OKPYIJICHHE PAlMOHAIBHBIX YHCEI B COOTBETCTBHHM C MpaBWIAMH U C 3A0QAHHOU
MOYHOCMbIO,

* OIICHMBATh 3HAUCHHNE KBAJJPATHOTO KOPHS M3 MOJIOKUTEIHHOTO LIEJIOT0 YUCIIa;

* pacro3HaBaTh PalMOHAIbHbBIC U UPPAIIMOHAIILHBIC YUCIIA U CPAGHUBAMb UX;,

* NPEOCMasismsb PayYyUOHAIbHOE YUCTO 8 8Ude 0eCAMUUHOU OpooU;

* YNOpA00UUBAMb YUCLA, 3ANUCAHHbIE 8 8UOe 0OLIKHOBEHHOU U 0eCMUYHOU Opoou,

* Haxoauts HO/I u HOK uucen u ucnonvszosams ux npu pewenuu 3aoau.

B noBceqHeBHO¥ *KM3HU ¥ TPU H3YyYEHHUH IPYTUX MPEAMETOB:

* OIICHUBATh PE3yJIbTAThI BHIYUCICHUN MPU PEIICHUH MPAKTHUECKUX 33134,

* BBITIOJIHSTH CPAaBHEHHE YHCEN B PEaIbHBIX CHUTYAIIUSX;

* COCTaBJISITh YUCIIOBBIC BBIPOKEHUSI MPHU PEIICHUH MPAKTHYSCKUX 3a]lad W 3a7a4 U3 JAPYTHX y4eOHBIX
MPEeIMETOB;

* NPUMEHSIMb NPASUNA NPUOTUNCEHHBIX GbIYUCICHUN NPU PEUeHUU NPAKMUYECKUX 3a0ay U 3a0ay U3
Opy2ux yueOHbIX npeomemos;

* 8bINOIHAMb CPABHEHUE Pe3VIbMamos 8bIYUCIeHUL NPU peuleHUul NPAKmui4eckux 3a0ad, 8 mom yucie
npu 8bINOIHEHUU NPUOIUNHCEHHBIX BbIYUCTICHULL,

* COCMAaBNAMyb U OYEHUBAMb UYUCIO0BbIE BbIPANCEHUS NPU PeueHUU NPaKmuyecKux 3a0ay u 3a0ay u3
Opy2ux yueOHbIX npeomemos;

* 3aNUCHIBAMb U OKPYIAMb YUCI08ble 3HAUEHUS PeANIbHbIX 8ETUYUH C UCNONb308AHUEM PA3HBIX CUCTEM
UMepeHus..



ToKaecTBeHHbIE IPe00Pa30BaAHNS

* OnepupoBaTh MOHATHIMHE: CTENICHb C HATYPATBHBIM MOKA3aTeJIeM, CTEIICHb C IEJIBIM OTPUIIATEIIHHBIM
MoKasaresem;

* BBIMOJHATh HECIOXKHBIC MpPeoOpa3oBaHMs /s BBIYMCICHUS 3HAYCHWH YHCIOBBIX BBIPAKCHUH,
COJIEpIKAIUX CTETICHH C HATYPAJIbHBIM TIOKa3aTelIeM, CTCIICHH C IIeIIBIM OTPHUIIATSIIEHBIM TI0Ka3aTelIeM;

* BBINOJIHATH MPEOOPa30BaHMS IEIBIX BBIPAKCHHUH: pPACKPBIBATh CKOOKH, TPUBOJUTH IOJ00OHBIE
cJlaraeMble; BBITIOJHATE OelUCmBUsl ¢ OOHOUIEHAMU (CLoJCeHUe, blUUMAHUe, YMHOMCEHUE), 0elicmBUsl ¢
MHO204NeHaMU (ClodceHue, 8blYUumaHnue, YMHONMCEHUE),

* WCIOJIB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaJpaT CyMMBI, KBaIpaT Pa3HOCTH, Pa3HOCTh
KBaJPaTOB) JUIsl YIPOILCHUS BEIYUCICHUN 3HAUCHUN BBIPAKCHUH;

* BBLINONIHAMb PA3LONCEHUE MHO20UNEHO8 HA MHOMCUMENU OOHUM U3 CHOC0008: GblHeceHue 3a CKOOKY,
2PYNNUPOBKA, UCNONb30BAHUE POPMYI COKPAUWEHHO20 YMHONCEHUS,;

* gulOeIsIMb K8AOPAM CYMMbl U K8AOPAm pa3HoCmMu 00HOUNEHO8,

* PACKIA0bIBAMb HA MHONCUMENU K8AOPAMHbIU MPEXUTIEH,

* GLINOIHAMb NPeoOPA30BAHUS BLIPANCEHUU, COOEPHCAWUX CMENeHU C YeablM OmpUYamenbHbim
nokasamenem, nepexooums Om 3aNuUcu 6 6uoe CMmeneHu C YeiblM OMPUYAmenbHbiM NoKazamenem K
3anucu 8 gude opoou,

* BBIOJIHATH HECJOXHBIC MPEOOPa3OBaHMs JIPOOHO-TUHEHHBIX BBIPAKCHHH W  BBIPAKEHUH C
KBaJPaTHBIMU KOPHSIMH, d Makice CoKpawjenue opooell, npusedenue aneebpauieckux opoodei Kk oowemy
SHAMEHAMeNnto, CIONCeHUe, YMHOJICeHUe, OeleHue aleebpauyeckux opoobell, 036edeHue aieebpauieckou
OpoOU 6 HAMYPATLHYIO U YETVI0 OMPUYAMETbHYIO CIeneHl,

* 8bINONIHAMb NPE0OPA30BAHUS BLIPANCEHUL, COOEPHCAUUX KBAOPAMmHble KOPHU,;

* 8blOeNAMb K8AOpam CYMMbl UIU K8AOpam pa3sHOCMU OBVUIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX
K68aopammbvie KOpHU,

* 8bINOJIHAMb NPE0OPA30BAHUS BLIPANCEHUL, COOEPHCAUIUX MOOYTb.

B noBcegHeBHO KU3HM U NIPH U3YYEHUH APYTUX MpPeIMeTOB:

* IOHUMAaTh CMBICJI 3alMCH YHCIIAa B CTAHIAPTHOM BHJIE;

* OIepHupoBaTh Ha 6aA30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aIUCh YHUCTIA;

* 8bINOJIHAMb NPEoOPA308AHUS U OCUCMBUSL C YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOE;

* BLINOIHAMb NPeoOdPA308aHUs AN2eOPAUYECKUX BbIPANCEHUL NpU peuleHuu 3a0ay Opy2ux yueOHbIX
npeomemos.

YpaBHeHHUS H HEPABEHCTBA

* OnepupoBaTh MOHATHAMHU: PABEHCTBO, YHCIOBOE PABEHCTBO, YpAaBHEHHE, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, KOPEHb YyPaBHEHHs, pEIICHHE YpPaBHEHUS, DEIICHHE HEPABEHCTBA, PABHOCUNIbHbIE
Yypaenenus, 001acms onpedeienus ypasHeHus (Hepasencmada, Cucmemvl YpasHeHUll Uil HepaeeHcms),

* IPOBEPSTH CIPABEITUBOCTD YHCIOBBIX PABEHCTB M HEPABEHCTB;

* pelIaTh JIMHEHHbIC HEPABSHCTBA U HECJIOKHBIC HEPABEHCTBA, CBOISIINECS K JIMHEHHBIM;

* peniath JUHEHHbIC YPaBHEHUS U YPAGHEHUS, C800AUWUecs K NUHEUHbIM, C TIOMOIIBIO TOXK/IECTBEHHBIX
npeoOpa3oBaHuii;

* IPOBEPSITH, SABJISETCS JIU ITAHHOE YUCIIO pEeIlIEeHHEM ypaBHEHUsA(HEpaBEeHCTBA);

* pemaTh KBaJipaTHble ypaBHEHUs MO (hopMyse KOpHEH KBaApaTHOTO YpaBHEHUS;

* pewiamv KEAOpAMHble YPAGHEHUS U YPAGHEHUs, CB00AWUecs K KBAOPAMHBIM, C HOMOWbIO
MOoJHCOeCMBEeHHbIX NPeodPA308aHUlL,

* pelaTh CUCTEMbI HECIIOKHBIX JINHEHHBIX YpaBHEHUH, HEPABEHCTB;

* 1300pakaTh pEeIIeHUs] HEPABEHCTB M X CUCTEM Ha YMCIOBOM NPAMOIL;

* peuiamsv OpoOHO-TUHELIHbLE YPAGHEHU,

* pewams npocmetiuiue uppayuonanvisie ypastenus 6uoal f (x) = a, \/ f(x) = /g (x)

* pewams ypasnenus 6uoa x"= a;

* peuamo ypasHenus CnocobOM PA3IONCEHUS HA MHONCUMENU U CNOCOOOM 3AMEHbL NEPEMEHHO,
* UCTIONL308AMb MENMOO UHMEPBANO0E O PEULCHUS. YELbIX U OPOOHO-PAYUOHATLHIX HEPABEHCIME,
* peuamo TuHeluHble YPAGHEHUS U HEPAGCHCMEA C NAPAMEMPaMU,;

* peuamo HeCI0MHCHbLE KEAOPAMHbBLE YPAGHEHUSL C NAPAMEMPOM,




* peuiams HeCloHCHble CUCEMbL TUHEIHbIX YPAGHEHUTl C NapamMempamu,
* peuiams HeCloNCHbIe YPABHEHUSL 8 YELblX YUCLAX.
B noBceaHeBHOM KU3HM U NPH U3YYEHUH APYTUX MPEIMETOB:
* COCTaBISATh W pEIIATh JIMHEHHBIC YPAaBHEHHS W K8AOPAMHble VPABHEHUS, YPAGHEHUs, K HUM
c800AWUeCs], CUCEMbl TUHEUHbIX YPAGHEeHUll, HepaseHcme TIPH PELICHUN 33ad U3 JPYruX y4eOHBIX
MPEIMETOB;
* BBINOJHAMb OYEHKY NPABOON0000UsI Pe3YIbmamos, NOAYYAeMblX NpU peueHuu JUHelHbIX U
K8AOPAMHBIX YPAGHEHUU U CUCMeM JTUHEUHbIX VPABHEeHULl U HEPA8eHCMSE NpU peueHuu 3a0ay Opyaux
VUeOHbIX NpeoMemos,
* guIOUpPAMb COOMBEMCMBYIOUWUE YDABHEHUs, HEePABEHCMEa UAU UX CUCeMbl O COCMABIeHUs
mMamemamuyeckou Mooeiu 3a0aHHOU PealbHOl CUMyayuu uiu nPuKiaoHol 3a0a4u,
* yMemb UHMEPNPemuposams NOJIYYEHHbIU NpU peuleHuU YPAGHeHUs, HEePABeHCMBA UIU CUCTeMbl
pesyivmam 8 KOHmeKcme 3a0aHHOL PeanlbHOU CUMYayuu Uiy NPUKIAOHOU 3a0ayu.
DYHKIUH
* OnepupoBaTh NOHATUAMU: HYHKYUOHATbHAS 3a8UCUMOCTb, PYHKLNA, TpadUK QYHKINHU, CIOCOObI
3aiaHus QYHKIMH, apTYMEHT M 3Ha4YeHUE PYHKIMH, 001aCTh OMPEICIICHUS 1 MHOKECTBO 3HAUYCHUN
GyHKIMHU, HYTH QYHKIUU, APOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCIb (YHKYUU,
YEMHOCMb/HEUEMHOCMb (DYHKYUU,
* HaXOJIUTh 3HAYCHHE (DYHKITUH TI0 33 JAHHOMY 3HAYCHHIO apTyMEHTAa;
* HaXOJIUTh 3HAYCHHE apTyMEHTa 10 3a/ITAaHHOMY 3HAYCHHIO (DYHKIIMH B HECIIOJKHBIX CHUTYaITHsX;
* ONpeAeNATh TOJIOKEHHUE TOYKH M0 €€ KOOpAWHATaM, KOOPAWHATHI TOYKH TO €€ IOJIOKESHHIO Ha
KOOPJIMHATHOM TJIOCKOCTH;
* 10 TpadUKy HAXOJIUTh OOJIACTH OIPENEIICHHUS, MHOXXECTBO 3HAYCHUM, HYIH (YHKITUH, TTPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TIPOMEXKYTKH BO3pAacTaHUsl W yObIBaHWS, HAWOOJbIIEe W HAUMEHBIICEC 3HAYCHUS
byHKINH;
* CTpOUTH TpadUK JIUHEHHON PyHKINH;
* POBEPSATH, SBIACTCS JIW AAHHBIA TpaguKk rpaguKoM 3aaHHONM (PYHKIHMH (JIMHCHWHOU, KBaJApaTUUHOM,
00paTHOM MPOMOPIIMOHATILHOCTH);
* OTIpEACTATh MPUOIMKEHHBIC 3HAYCHUST KOOPIMHAT TOYKH TIepeceueHust TpaduKoB (yHKIIHIA,
* cmpoums epaghuku AUHEUHOU, K8aopamuuHou GYyHKYull, 0Opamuol nponopyuoHaIbHoOCmu, QyHKYyul
suda y= a+——y =x,y=x,y =| x|;
* Ha npumepe K8aopamuyHol QYHKYUU, UCROIb3068amb npeobpazosanus epaguxa ¢yuxyuu y =T (X) ons
nocmpoenus epaguxa pynxyuu y = af (kx +b) + ¢;
* COCMABIAMyb YPAGHEeHUe NPSIMOLL NO 3A0AHHBIM YCI0BUAM. NPOXOOsuyell yepe3 08¢ MOYKU ¢ 3a0AHHbIMU
KOOpOuHamamu, npoxoosuel uepe3 OaHHy0 mouKy U napaiiebHOl OAHHOU NPAMOU;
* uccredosamov yHKYUIo no eé€ epaghuxy;
*  HAXOOUMb MHOJICECMBO 3HAYEHULl, HYIU, HNPOMENCYMKU 3HAKONOCMOSHCMEA, MOHONMOHHOCMU
K8aOpamuyHou (hyHKyuu,
* ONEepHUPOBaTh HAa 0a30BOM YPOBHE MOHSATHSIMH: MOCIEIOBATEILHOCTD, apu(METHIECKasi MPOrPecCHs,
reOMETPUYIECKasi IIPOTPECCHS;
* peliaTh NPOCThIC 3a/Ia4X Ha MPOTPECCUHU, B KOTOPBIX OTBET MOXKET OBITh TOJIYYEH HEMOCPEICTBECHHBIM
1oicuéToM 0e3 MpUMEHEHUs POPMYIT;
* pewams 3a0ayu Ha apuOMemudecKyio u 2eoMempuiecKyro npocpeccuio.
B noBcegHeBHOM KU3HHU U NIPH U3YYEHUH IPYTUX MPeIMETOB:
* HCMOJBb30BaTh TpadUKU pealbHBIX MPOILECCOB W 3aBHUCUMOCTEH [UIS OMpEeNeleHHus HX CBOWMCTB
(HanOonplliue ¥ HaWMEHbBIIME 3HAYCHUS, TPOMEXKYTKH BO3pacTaHUS U yObIBaHUS, O0O0IacTH
MOJIOKUTETBHBIX M OTPULIATENIBHBIX 3HAUEHUH U T. I1.);
* HUCIOJIB30BaTh CBOWCTBA NUHEHHON (DYHKIMH U €€ rpaduK MpH pelieHUH 3aJa4d U3 JPYTUX y4eOHBIX
MPEeIMETOB;
*  ULTIOCMPUPOBAMb C  NOMOWbLIO  2pAuUKa peanvbHyl0  3A8UCUMOCMb ULU  Hpoyecc Nno  Uux
XapakmepucmuKkam;
* UCNONIL308AMb COLICMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU peuleHUuU 3a0ay u3 opyux y4eOHbix
npeomemos.
TexcroBble 321241

* Pemate HeCOXKHBIE CIOKETHBIE 3a/1a41 PA3HBIX TUIIOB HA BCE apu(METHUECKUE TeHCTBHUS;



* pemaTh MPOCTHIE U CLOHCHbIE 3A0AYU PASHLIX MUNOS, A MAKHCE 3a0aYU NOBbIUEHHOU MPYOHOCMU,;

* CTPOUTH MOJIENIb YCIOBUS 3a7aud (B BHUJAC TAOIHIIBI, CXEMBbI, PUCYHKA), B KOTOPOU JaHBI 3HAYCHHS
IBYX M3 TPEX B3aUMOCBSI3aHHBIX BEIWYHH, C IEJbI0 MOUCKA PEIICHUS 3a7auH; UCHOAb308ANb PA3HLIE
Kpamxkue 3anucu Kaxk MoOeau meKCmo8 CIOHCHbIX 3a0ad 015 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHUs:
3a0ay;

* paziuyames Mooeib MeKCma u Mooelb peulenus 3a0aiu, KOHCMpYyupoeams K 00OHOU MOOenu peuleHus
HECNI0NCHOU 3a0a4l pa3Hble MOOeNU MeKCma 3a0ayu;

* OCYIIECTBIISATh CHOCO0O TOWCKA PENICHHS 33aJ1a4d, B KOTOPOM PACCYKICHHE CTPOUTCS OT YCIOBHS K
TpeOOBAHUIO WU OT TPEOOBAHUS K YCIOBUIO; 3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA PeuleHUs 3a40a4
(om mpebosanus K yciosuio u 0m yciosus K mpedo8anuio),

* pemaTh HECIOXKHBIE JIOTMYECKHE 3a/1a4id METOJIOM PACCYKACHUU, MOOEIUPOBAMb PACCYHCOeHUS NPU
noucKe peulenus 3a0a4 ¢ NOMOWbIO 2pag-cxemul,

* pewamo 102utecKue 3a0ayu PasHblMiu Cnocooamu, 8 momducie ¢ 08yMs O10KaMU U ¢ mpems O1oKamu
OAHHBIX C NOMOWDBIOMAOIUY;

* COCTaBIIATH IUIAH PEHICHUS 3aJla4M;, BBIICIATH OTANBl PEIICHUSA3AMAYH U COOepIHCAHUE KAHCO020
smana,

* ymemb 6bIOUPAMb ONMUMANLHBIL Memo0 peuwleHUus 3a0ayu UOCO3HABAMb BblOOp Memood,
PAaAccmMampusams paziuyHbvle Memoobl, HAX0OUMb Pa3Hble peuleHUs 3a0ayU, ecid 603MONHCHO,

* AHATU3UPOBAMb 3AMPYOHEHUS NPU PeUeHUU 3a0aY,

* BLINOIHAMb PA3IUYHbIE NPEoOPA308aHUS NPEOTIONHCEHHOU 3a0aUl, KOHCIMPYUPO8AMb HOBble 3A0aYU U3
OAHHOM, 8 MOM YUCIe0bpamuvle;

* UHMEPNPemMUpPoOBamsv BbIYUCIUMENbHbIE PEe3YIbMAmbl 8 3a0aye, UCCIe008amsb NOLYUEHHOE pelleHue
3a0auu;

* QHANUBUPOBAMb BCEBOIMONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHU 08YX 00BEKMO8 U U3MEHeHUe
UX XapaKkmepucmux npucoBMecmuoM OBUNCEHUU (CKOPOCMb, 8peMs, PACCMOosAHUe) NPU peuleHuu 3a0ay
Ha O08udiCeHUe 08YX 00BEKMO8 KAK 6 0OHOM HANPAGIeHUU, MAK U 8 NPOMUBONOIONCHBIX HANPABIEHUSX

* 3HaTh pAa3JIMYME CKOPOCTEW OOBEKTa B CTOSUEH BOJE, MPOTHBTCUCHHS M TIO0 TEYCHUIO PEKH;
UCCe008aMb  BCEBO3MOMNCHVIE — CUMYayuu NpU  peuwleHuu 3a0ay Ha  OBUNCEHUe NO  peKe,
PaAccMampusamopasuvie CUCMeMbl OMCYEMa,

* pemarp 3a7aydl Ha HaXOXKJICHHE YaCTH YKCIa U YKClia 10 €roYacTH, peuansd pasHooOpasHble 3a0aiu
«HA yacmuy,

* pewamsv U 00OOCHOBbIBAMb CBOE peuleHue 3a0ay  (8bl0enAMbMAMEMAMUYECKYIO OCHO8Y) HA
HAX0MHCOeHUe Yacmu YUCad U YUCIA N0 €20 YACTU HA OCHO8E KOHKPEMHO20 CMblCAd Opoou;

* HAXOJIUTh MPOICHT OT YKCIA, YHCIO IO €ro MPOLEHTY, MPOILEHTHOE OTHOIICHHWE JBYX YHUCEI,
MPOIICHTHOE CHIKEHUE WITH TIPOIICHTHOE TOBBINICHUE BEJTMYUHBI;

* pewams 3a0a4u HA NPOYEHMb, 6 MOM YUCILE CLOJICHbIE NPOYEHMbl C 0OO0CHOBAHUEM, UCNONb3Ys
pasHvle cnocoowl;

* pelaTh, 0CO3HABAMb U OOBACHAMb UOEHMUYHOCMb 3a/1a4 Pa3HBIX TUIOB (HA paboTy, Ha MOKYIKH, HA
JIBVDKCHUE), CBS3BIBAIONIUXTPU BEIMYMHBI, BBIACISATH OSTH BEJIHMYMHBI M OTHOIICHHS MEKIY
HUMHU, PUMEHSIMb UX NPU PeUleHUl 3a0ay, KOHCIMPYUpo8ams coOCmeeHHble 3a0aiu YKA3aHHbIX MUN08;

* 671a0emb OCHOBHbIMU MEMOOAMU PEULeHUs. 3A0ay HA CMeCU, CHIA8bl, KOHYEHMPAayuu,

* pewlams 3a0ayu N0 KOMOUHAMOPUKE U MeoPUl 8EPOIMHOCMEN HA OCHO8E UCNOIb308AHUSL U3YUEHHbIX
MemMo008 U 0O0CHOBLIBAMb PeuleHUe,

* peuams HeCl0ACHbLE 3A0ayU N0 MAMEeMamuieckol CmamucmuKe;

*  061a0e8amMb  OCHOBHLIMU  MEMOOAMU  PEUEHUs.  CIOJCEMHbIX — 3a0ay.  apughmemuyeckuil,
aneebpauveckuil, nepebop 6apuaHmos, 2eoMempuyeckull, cpapuueckuti, NPUMEHIMb UX 6 HOBbIX NO
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomenos:

* BBIJIBUTATh TUIOTE3bl O BO3MOXHBIX MPEACTbHBIX 3HAUCHUSX HCKOMBIX BEIMYWH B 3ajaue (aenaTh
MPUKUAKY);

* gblOENAMb NPU peuleHuy 3a0ay XapaKkmepucmuky paccmampusaemol 8 3aoaie cumyayuu, omiudHsle
om peanvuvlx (me, OMKOMOPbIX AOCMPALUPOBANUCYH), KOHCMPYUPOBAMb HOBble CUMYAYUUC YYEMOM
IMUX XAPAKMEPUCTUK, 8 YACTHOCMU, NPU PeuleHuu3a0ay Ha KOHYEeHMpayuu y4umosléams niomHoCmy
gewecmsa;

* pewiams U KOHCMPYUPOBAms 3a0a4l HA OCHOBE PACCMOMPEHUs PEANbHbIX CUMYAYUll, 8 KOMOpPbIX He
mpebyemcsi mouHbIlL bIYUCTUMENbHBLU PE3VIbMAM.



CraTucTHKA M TeOpHsl BEPOSITHOCTEN

e VIMeTh TpEICTaBICHHE O CTATUCTUYECKHX XapaKTEPUCTUKAX, BEPOSTHOCTH CIYyYalHOTO COOBITHSI,
KOMOMHATOPHBIX 33ja4ax;

* pemaTh NpOoCTeHIIe KOMOMHATOPHBIE 3a/Ia4l METOI0M MPSIMOTO M OPTraHU30BaHHOTO TIepedopa;

* IPEJICTABIIATH JAHHBIC B BUJIC TAOIUII, TUarpaMM, rpadukos;

* YUTaTh HHPOPMAIIHIO, TPEACTABICHHYIO B BUJIC TaOIUIIBI, JHATPaMMBI, TpaduKa;

* U3BJICKATh HH(OPMAIIHIO, TPEACTABIICHHYIO B TA0JIUIAX, HA JUAarpaMmax, rpadukax;

* OIIPEJIEISITh OCHOBHBIC CTATUCTUICCKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

* OI[CHUBATH BEPOSTHOCTH COOBITHS B MPOCTECUIIHNX CITyYasX;

* IMETh IIPEJICTABIICHUE O POJIA 3aKOHA OOJIBIIUX YUCENI B MACCOBBIX SIBJICHUSX;

* Onepupoeamv NOHAMUAMU: CMOAOYambvle U Kpy2ogvle Ouazpammul, madauybl OAHHbIX, CpeoHee
apugmemuueckoe,  MeouaHa,HaubolbUee U HAUMEHbUiee  3HAYEHUs.  BblOOPKU,  paA3MAX
8b100pKU, OUChepCcUst U CMAHOAPMHOe OMKIOHEHUe, CTYYAUHAS USMEHYUBOCMb;

* cocmasnsimes maoauysl, CMpouUms OUAPAMMbL U 2PAPUKU HAOCHOB8E OAHHBIX,

* Onepuposamsv NOHAMUAMU. YAKMOPUAN YUCTA, NePeCMAHO8KU U couemanus, mpeyeonvhuk llackans;

* NPUMEHAMb NPABUTIO NPOU3EEOCHUS NPU PeLeHUU KOMOUHAMOPHBIX 3a0ad,

* onepuposamv NOHAMUAMU: CIVYAUHLIL ONbIM, CIVYAUHLIUBLIO0D, UCHbIMAHUE, JJIeMEeHMAaApPHOoe
cayuatinoe coovimue (ucxo0),knaccuyeckoe onpeoeneHue 8EPOSIMHOCIU CIY4atiHo20
cobvImus, onepayuy Hao CIYYAUHbIMU COOLIMUAMU,

* npedcmasaams UHGOPMAYUIO ¢ NOMOUbIO Kpy208 Jiinepa;

* peuiams 3a0ayu HA BbIYUCTIEHUE BEPOSMHOCMU C NOOCYEMOMKOIULECTNE8A BAPUAHMOE C NOMOUBIO
KOMOUHAMOPUKU.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

* OIICHUBATh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Iepedopa;

* UMETh IIPEJICTABICHHUE O POJIM MPAKTUUECKU JOCTOBEPHBIX U MAJOBEPOATHBIX COOBITHIA;

* CpaBHMBaThb OCHOBHBIE CTAaTHCTHUYECKHUE XapaKTEPUCTHKHU, IOJIYYEHHbIE B IIPOIECCE pPELICHUS
MIPUKIIAIHOM 3a/1a4M, U3YyUEHUSIPEATbHOTO SBJICHUS;

* OLIEHUBATh BEPOSITHOCTh PEATIbHBIX COOBITUN U SIBJICHUN B HECJIOKHBIX CUTYaLIUAX;

* U3BJICKaTh, MHTEPIPETUPOBATH U MPe0oOpa30BbIBaTh UHPOPMAIHIO, IPEACTABICHHYIO B Ta0IMIIaX, Ha
nuarpammax, rpaukax,0Tpaskarollylo CBOMCTBA U XapaKTEPUCTUKU PEaTbHBIX MPOLECCOB HSABIICHUI;

* onpedensimb CMamMucmuyecKue Xapakmepucmuku 8bl00POKno maobauyam, ouazpammam, spagpuxam,
8bINOIHAMb CPABHEHUE8 3A8UCUMOCIU OM Yelu pelleHUs 3a0adu;

* OYeHUBAMb EPOSMHOCHb PEAlbHbIX COObIMULL U SGTIeHU.

HcrTopusi MaTeMaTUKH

* OnuceiBaTh OT/AEIbHBIEC BBLAAIOIIMECS PE3YJbTAThl, MOJTYYEHHBIEB XOJI€ Pa3BUTHS MAaTEMATHUKH Kak
HayKu;
* 3HaTh NPUMEPhl MATEMATHYECKUX OTKPBITUM U UX aBTOPOBB CBS3U C OTECYECTBEHHOM M BCEMHUPHOMU
HUCTOPHUEN;
* IOHUMATh POJIb MATEMATUKU B pa3BUTUH Poccuu;
* Xapaxmepusoeamsv 6K1A0 8bIOAIOWUXCA MAMEMAMUKO8 8 PA3GUmue MAmeMamuku U UHbIX HAYYHbIX
obnacmel.

MeT0abl MATEMATHKH

® BLI6I/IpaTB IO AXO ASAIINI HSyquHLIﬁ MCTOA MJIA pCHICHUS N3YYCHHBIX TUIIOB MATEMATUYCCKUX 3a/1a4;

¢ NPUBOAWUTL MPUMEPLBI MATCMATUYCCKHUX 3aKOHOMepHOCTCI‘;I BOpr)KaIOIJ_ICI\/'I JEeNCTBUTEIILHOCTU U
MPOU3BCACHUAX UCKYCCTBA,

® UCNnOJIb3ys U3yUeHnbvle MemOC)bl, npoeoc)umb OOKCBClmeJZbCWlGO, 6bINOJIHAMb ONPO6EPIHCEHUE,

® 6bl6upan’Zb U3y4€eHHblE Memoowl U Ux KOM6MHal/ﬂ/lU ons peutlenus mamemamuiecKux 36106111,'

*  UCNONb308AMb  MamemMamuyeckue 3HAHUs Ol ONUCAHUS 3ClKOHOM€pHOCWl€12 68 Oprafcaiomeﬁ
oelicmeumenbHoOCmu u npouseedeszx uckyccecmea,



® NPpUMEHAMb npocmeﬁmue npocpammHbsle cpedcmea U JIEKMPOHHO-KOMMYHUKAYUOHHbLE CUCMEMbL npu
PeueHuU mamemamudecKux 3a0ad.

OcBoenne ydeOHOTO TmpeaMera «Anredpa» ITOHKHO O00ecIeuuBaTh JOCTIKEHHE HA YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHUSl CIEAYIOIINUX JUYHOCHIHLIX, MemanpeoMemublX U _NnpeoMemublx
00paA306amMeNbHLIX PE3VIbMAMO8:

JInyHOCTHBIE  pe3yJbTaTbl OCBOCHMS IpPOrpaMMbl  yuyeOHOro Kypca  «Anrebpa»
XapaKTePU3YIOTCA:

1) NMaTPUOTHYECKOE BOCIIMTAHME:

MPOSBJICHUEM HMHTEpPECAa K MPOIUIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMaTUKH, LEHHOCTHBIM
OTHOIIIEHUEM K JOCTUKEHUSIM POCCUMCKUX MAaTEMATHKOB U POCCHUICKOM MAaTEMATHYECKOM IIKOJIBI, K
WCIIOJIb30BAHUIO ITUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX chepax;

2) rpas;aaHcKoe M 1yX0BHO-HPABCTBEHHOE BOCIUTAHME:
TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEN IpakJlaHWHA U PEaM3alliy €T0 MpaB, MPeACTaBICHUEM
0 MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHMPOBAHUS pPAa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOILEAYp
TPpaKJIaHCKOTO 00IIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO ITHYECKUX
mpoOJieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPATHHO-ITUIECKUX MPUHITUIIOB B ICITEILHOCTH YUEHOTO;

3) TpynoBoe BocnuTaHue:

yCTaHOBKOI\/'I Ha AaKTHUBHOC Yy4YaCTHUC B PpCIICHHUU MPAKTUYCCKUX  3ajayd MaTeMaTHYECKOU
HAIpPaBIEHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMATHYECKOTO 0Opa3OBAaHMS HA MPOTSHKEHHH BCeil
KM3HU IS YCTIENIHOH TPo(hecCHOHANBHON IeATeNbHOCTH M Pa3BHTHEM HEOOXOTMMBIX YMEHHIA,
OCO3HAHHBIM BEIGOPOM M TOCTPOGHHEM MHIMBHIAyalbHOH  TpPAaeKTOpUHM  OOpa3oBaHHA |
’KM3HEHHBIX IUTAHOBC YIETOM JIMYHBIX HHTEPECOB M 0OIIECTBEHHBIX MOTpeGHOCTEIH;

4) scTeTHUecKOe BOCIUTAHME:
CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CT€THYECKOMY BOCIPUATHIO MaTEMaTUYECKUX OOBEKTOB,
3a/1a4, peLIeHUMH, pacCyKJICHUH, YMEHHIO BHJIETh MaTEMaTH4ECKHEe 3aKOHOMEPHOCTU B HUCKYCCTBE;

5) HEHHOCTH HAYYHOI'O ITO3HAHMUA:

OpHeHTaHHeﬁ B JCATCIBHOCTH Ha COBPEMCHHYIO CUCTEMY HaYy4YHBIX Hpe,I[CTaBJ'ICHI/Iﬁ 00 OCHOBHEBIX
3aKOHOMCPHOCTAX Pa3sBUTHUA YCIIOBCKaA, IIPHUPOIAbI U 06H_ICCTB3, IMOHMMaHHEM MaTeMaTHUeCKOM HayKHU
KakK C(l)epbl YeJI0BEUCCKOM JACATCIBHOCTH, O3TaIlOB eé pa3sBUTHA KW 3HAYUMOCTU IJIsI PAa3BUTHA
OHUBUIM3allUH, OBJIAACHHCM A3BIKOM MAaTCMAaTHKH H MaTeMaTU4eCKOM Ky.]'[BTypOﬁ KaK CpCIACTBOM
IIO3HaHuUs MHPaA, OBJIAJACHUCM HpOCT@fIIJ.IPIMPI HaBBbIKaMH HCCHeﬂOBaTCHBCKOﬁ JACATCIIBHOCTH,

6) ¢usnueckoe BocnuTanue, (GOpPMHUpPOBAHHE KYJILTYPbl 310POBbSI M 3MOIHOHAJILHOIO
0J1aronosIyyus:

TFOTOBHOCTBIO NPUMEHATH MAaT€MaTH4ECKHE 3HaHUS B HMHTEpEcax CBOErO 370pOBbs, BEICHUS

3I0poBOro oOpasza KHM3HM (310pOBO€ MUTAHUE, COANAHCHUPOBAHHBIN PEXUM 3aHATUH M OTABIXA,

peryispHas (u3nuyeckas aKTHUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHM, NpPU3HAHHEM

CBOETO IPaBa Ha OIIMOKY M TaKOT'0 K€ IpaBa APYroro 4eJoBeKa;

7) 3Ko0J0rHYECKOE BOCTIHTAHME:

OpUEHTAalMell Ha TpUMEHEHME MATeMATHUeCKMX 3HAHMH JUIs pellleHds 3ajad B 006IacTH
COXPaHHOCTH OKpY/KAIOWieH cpefbl, IJIAHUPOBAHMS IOCTYNKOB M OLEHKM HX BO3MOMKHBIX
TMOCTENCTBHI I OKpyXkKaiomeil cpebl, OCO3HAHHEM TJOOATBHOTO XapakTepa YKOJOTHUECKHX
TIPO6IEM U IyTel UX PelleHHs;

8) aganTauusi K H3MEHSIOIMMCS YCIOBHSIM CONMAILHON 1 IPHPOIHOI CpebI:
FOTOBHOCTBbIO K JIGUCTBUSIM B YCIOBUSIX HEONPEACIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO0 NEATEeIbHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Yy APYTHUX



Jozel, mpuoOpeTaTh B COBMECTHOM JEATENbHOCTH HOBBIC 3HAHHS, HABBIKM W KOMIIETCHIMU W3
OIIBITA IPYTUX;

HE00X0AUMOCTHIO B (POPMUPOBAHMH HOBBIX 3HAHUH, B TOM 4HucClie (OPMYIUPOBATH HJICH, MTOHATHUS,
TUMOTe36l 00 00BEKTaxX W SBICHUSIX, B TOM YHWCIE paHee HE M3BECTHBIX, OCO3HABATH JCPHUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCHPUHHMMATh CTPECCOBYIO CHTYALHIO Kak
BbI30B, TpeOYIOUIMIl KOHTpMEpP, KOPPEKTUPOBAaTh IPUHHMAEeMble pELIEHUs U  JeicTBUS,
(dbopMynHpOBaTh U OIICHUBATH PUCKH U TTOCIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pe3ynpraTe 0CcBOCHMS MpPOrpaMMbl IO MAaTEMaTHKE Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS Y
oOyuarouierocss OyAayT cGOpPMHUPOBAaHBI METANpPEAMETHbIE Ppe3yJIbTaThl, XapaKTEPU3YIOLIHECs
OBJIaICHUEM YHUBCPCAJIbHBIMHU IIO3HaBaTCIbHBIMHU HeﬁCTBHﬂMH, YHUBCPCAJIbHBIMU
KOMMYHHUKATHBHBIMUA HeﬁCTBHHMH N YHUBCPCAJIbHBIMU PETYIIATUBHBIMU HeﬁCTBHHMH.

Io3naBaTeibHbIE YHUBEpPCAJIbHbIE YuyeOHbIe JeHCTBHUS

ba3oBble JJornueckne aelcTBUA:

BBISBJSITh M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKA MaTEeMaTHYECKUX OOBEKTOB, IMOHSATHMH,
OTHOIIEHUH MEXAy TOHATUAMH, (HOPMYIUPOBATh OMNpEACTeHUs TOHSATHH, YCTaHABIWBATH
CYIIECTBEHHBIM TPU3HAK KJIAaCCHU(UKAIMK, OCHOBAHUS JJIsi 000OIIECHNUS U CPaBHEHUS, KPUTEPUHU
MMPOBOIMMOTO aHAJIN34;

BOCIIPUHUMATh,  (opMmynupoBaTb U  MpeoOpa3oBbIBATh  CYXKACHUS:  yTBEPAUTEIbHBIE U
oTpuLaTeNIbHbIe, EAMHUYHBIC, YaCTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHUBOpeuHsi B (akrax,
JNAHHBIX,  HAONIONEHUAX U YTBEPXKACHUSX, npeiaraTh KPUTEPUU 711 BBISBICHHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;

AC€JIaTb BBIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U HHI[yKTHBHBIXYMOSaKHIO‘IeHI/Iﬁ,
WO?)&KJHOHGHPIFI 110 aHaJIOTHUH,

pa3buparh  JOKa3aTenbCTBA  MaTeMaTHYEeCKUX  YTBEPXKICHHH (MpsMble ¥ OT HMPOTUBHOIO),
MIPOBOJUTH CaMOCTOSITEJIbHO HECJIOXKHbBIE JI0Ka3aTelbCTBA MaTeMaTHUeCKUX (DaKTOB, BBICTPAUBATh
apryMeHTallMi0, T[PUBOJAUTH MpPUMEpPhl U  KOHTPIPUMEPHl, OOOCHOBBIBAaTH  COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CHOCOO pemieHus yuyeOHOW 3afauu (CpaBHHBATh HECKOJIBKO BAapUAHTOB PEIICHHUS,
BBIOMpATh HarOoJIee MOIXO AN ¢ YYETOM CaMOCTOSITEILHO BbIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBare1bcKue AeiiCTBUA:

UCIOJIb30BaTh BOIPOCH! KaK HUCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (GOpMyIMpOBaTh BOIIPOCHI,
¢bukcupyoomue NpoTUBOpEYHe, MpoOIeMy, CaMOCTOSTEIbHO YCTAHABIMBATh MCKOMOE M JIaHHOE,
(bopMUpPOBATh THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIUI0, MHEHUE;

MPOBOJIUTh IO CAMOCTOSITENILHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM OSKCIIEPUMEHT, HEOOJbIIOe
WCCIIEIOBAHKE 110 YCTAHOBJICHHIO 0COOCHHOCTEH MaTeMaTHYeCKOT0 00BEKTa,3aBUCIMOCTEH 00ObEKTOB
MeXIy CO00H;

CaMOCTOSITEJILHO  (OPMYJIUPOBaTh OOOOIICHUS W BBIBOJBI 10 pe3yJbTaTaM IMPOBEAEHHOTO
HAOJIIO/ICHUS, MCCIICIOBAHMS, OLICHUBATh JIOCTOBEPHOCTh TMOJYUEHHBIX pPE3YJIbTATOB, BBIBOJIOB H
0000IIIEHHI;

IMPOTrHO3UPOBATHL BO3MOXHOC PA3BUTHC IPOLECCA, a TAKKC BBIABUIaTb HNPCAINOJIOKCHUA O Cro
Pa3BUTHUH B HOBBIX YCIIOBHUX.

Paborta ¢ nnpopmanmeii:



BBISBIIATE HEJOCTATOYHOCTD M M30BITOYHOCTh MH(POPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIsI PELICHHS 32
Jauy;
BbIOMpATh,  AHAIM3HPOBATH, CHCTEMaTH3UpPOBATh H UHTEPIPETUPOBATD uHPOpMALINIO
Pa3NUYHBIX BUAOB M (POPM IPEIACTABICHUS;

BbIOMpaTh (opMy mpencTaBieHUs WHPOPMAIMK U WILIIOCTPUPOBATH PEIIAEMBIC 33/1a4d CXEMaMH,

IrarpaMMamu, UHOHM rpadukoi 1 UX KOMOWHAIMSIMU;

OLICHUBATh HAAS&KHOCTh HMHGOpMAIMM 1O  KPUTEPUSAM, MPEUIOKEHHBIM  YUUTEIEM MU
cOpMYIMPOBAHHBIM CAaMOCTOSTEIBHO.

KOMMyHI/IKaTHBHI)Ie YHUBEPCAJIBLHBIC yqeﬁnble JeHCTBHUA:

BOCIPUHUMATh ¥ (POPMYIUPOBATH CYKICHUS B COOTBETCTBUHU C YCJIOBHSMH U LEISIMH OOLICHHSA,
SICHO, TOYHO, I'PAMOTHO BBIPAXaTb CBOIK TOYKY 3pPEHUS B YCTHBIXU IMCBMEHHBIX TEKCTaX, 1aBaTh
MTOSICHEHHUS 110 XOY PEIICHUS 3a1a4, KOMMEHTUPOBATh MOJyYEHHBIN pe3yibTarT;

B XOJIe OOCYXKJIEHHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbI, IPOOJIEMBI, perraeMoit
3aaa4M, BBICKA3bIBAThb HACHU, HALICJICHHLIC HA IIOHMCK PCIICHHUA, COIOCTABJISATH CBOU CYXIACHUSA C
CYXKACHHUAMU OPYTrUX YYAaCTHUKOB JUajiora, 06H3py>I(I/IBaTB pasimmyue U CXOACTBO HOSI/IHI/Iﬁ, B
KOPPEeKTHOH (hopMe hOopMYyTUPOBATH Pa3HOTIIACHS], CBOM BO3PAKEHUS;

MPE/CTaBIATh  Pe3yabTaThl  pelIeHHs  3a7aud, OJKCIEPUMEHTAa, HCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OopMaT BBICTYIUIEHHS ¢ Y4ETOM 3a/ad Mpe3eHTallMM U 0COOEHHOCTeH
ayJIUTOpUH;

MMOHUMATh W HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON W MHIWBUIYaTbHOW PaOOTHI MPU pELICHUU
yueOHBIX MaTeMaTHYECKUX 3a/1a4;

MPUHUMATh 1IeJTb COBMECTHOW [ESTEeIHHOCTH, IUIAHWPOBATh OPraHU3AlUI0 COBMECTHOW paloTHI,
pacrmpenensaTb BUIIbI padoT, JOTOBapUBAThLCS, 0OCYXKIATh MPOIECC U pe3yabTaT paboThl, 0000maTh
MHEHHsSI HECKOJIbKUX JTFOJICH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00CYkIeHUSI, 0OMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U
JpYyTrUe), BBIOIHATH CBOKO 4acTh PabOThI M KOOPJMHHUPOBATH CBOM JICHCTBHSI C JPYTUMHU UYICHAMHU
KOMaH/bl, OICHMBATh KA4YeCTBO CBOETO BKIaga B OOMMHA TPOAYKT MO  KPUTEPHSIM,
CcOpPMYJIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHble YHUBepcaJbHbIe y4eOHbIe JeilcTBUS

Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTaBJIATh IUIaH, AITOPUTM pelIeHHs 3afauu (WM ero 4acTh), BHIOMpPATh CIOCO0
pelieHnus ¢ Yy4€TOM HMEIOIIMXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATH U
KOPPEKTUPOBATh BapUaHTHI PELICHUN ¢ yu€TOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb:
BIIQJIETh CIOCO0AaMH  CaMONpPOBEPKH, CAMOKOHTpOJSI TMpollecca U pe3yapTaTa  perIeHHs
MaTeMaTH4eCKOU 3a1auu;

npeaABUACTb TPYAHOCTHU, KOTOPBHIC MOT'YT BOBHHUKHYTH ITPpHU PCHICHUHN 3a/la4i, BHOCUTH KOPPCKTHUBLI B
ACATCIBHOCTb Ha OCHOBE HOBBIX O6CTO$[TCJ'IBCTB, HallIEHHBIX OH_II/I6OK, BBISABJIICHHBIX pr,HHOCTGfI;

OILICHUBATh COOTBETCTBUE pe3yJbTaTa AEATEIbHOCTH MOCTABICHHOW I M YCIOBUSAM, OOBACHATH
NPUYUHBI  JIOCTW)KEHUST WM HEJOCTH)KEHUs IIeNM, HaxoAMTh OWMOKYy, JaBaTb OICHKY
pUOOPETEHHOMY OTIBITY.

2. Copep:xanue Kypca aaredpbl B 7-9 kiaccax

(Cooeparcanue, gbloeeHHOe KYPCUBOM, U3YUAEMC S HA Y2lyONEHHOM YPOGHe)



Yucaa

PanuoHanbHble 4ymMciaa. MHOXKECTBO palMOHANBHBIX unceld. CpaBHEHUE pPAIMOHAIBHBIX YHCEN.
JleficTBUS ¢ pallMOHANBHBIMU YUCTaMU. [Ipedcmasienue payuoHaibHo20 YUcia 0ecamuiHou opoobio.
Hppauuonaabupie umciaa. [loHaTHe uppanuoHaIbHOrO YwMcia. Pacrmo3HaBaHWe HMPPAMOHAIBHBIX
ancest. [IpuMepsl oKa3aTeabeTs B anredpe. UpparmonansHocTs urcna V2 . IIpuMenHeHie B TeOMeTpHHL.
Cpasnenue uppayuonanvhulx yucen. MHodcecmao 0elcmsumenbHuixX Yucell.

ToxnecTBeHHbIE IPe0OpPa30BAHUSA

YuciaoBple M OyKBeHHble BbIpaxeHUsl. BplpaxeHne ¢ mepeMEHHON. 3HAu€HUE BBIPAKECHHUS.
[ToncranoBKka BeIpaKEHUN BMECTO NTEPEMEHHBIX.

Henble BbIpa:kenusi. CreneHb C HaTypalbHbIM TIOKa3aTeneM M €€ cBoiictBa. IlpeoOpazoBanus
BBIPAKEHUH, COJIEpKalNX CTETIEHU C HAaTypallbHbIM MokasareiaeM. OqHouwieH, MHOrowIeH. [leiicTBust ¢
OJIHOYJIEHAMH M MHOTOYJIEHaMM (CJIOXEHHE, BbIYUTaHHE, YMHOXKeHHue). PopMysbl COKpaIIEHHOTO
YMHOJKEHHUS: Pa3HOCTh KBaJpaTOB, KBAJApaT CyMMBI U KBaJpaT pa3HOCTU. Pa3znojkeHrne MHOrousjeHa Ha
MHO>KMTEJIM: BBIHECEHHE OOIIEro MHOXUTENS 3a CKOOKU, epynnuposka, npumeHexue Qopmyn
COKpawénno2o ymHooicenus. Keaopammuwiti mpéxunen, pasnodxcenue KeaopamHo20 mMpéEXunieHa Ha
MHOdCUmMENU.

/lpoOHO-panMoHa/bHbIe BbIpaxkeHus. CTerneHb ¢ 1enbIM MnokasareneMm. [IpeoOpazoBanue apobOHO-
JUHENHBIX BBIPAXKEHUI: CI0XKEHHe, YMHOXXEHHue, JeleHue. Aneebpauueckas Opobws. Jonycmumvie
3Ha4eHUs. nepemMeHHblX 8 OpoOHO-payuoHatbHblx vipadcenusx. Cokpawenue ancebpaudeckux opooetl.
IIpuseoenue ancebpauueckux opodeil k 0bwemy snamenamento. /leticmeus ¢ aneebpauieckumu
OpobaMuU. CllodCeHue, Gbluumanue, YMHOMCeHue, OeleHue, 6038edeHue 6 cmeneHv. llpeobpasosanue
8bIPAdHCEHUL, COOEPAHCAUWUX 3HAK MOOYJIAL.

KBaapaTuble kopHu. ApudmeTHdyeckuil KBaJpaTHBIM KopeHb. [IpeoOpa3oBaHne BBIpaKECHUH,
COJIepXKaIIUX KBAJpPATHbIE KOPHU: YMHOXEHHUE, JACIICHNUE, BBIHECEHNE MHOXKUTEIS U3-TI0J1 3HaKa KOPHS,
8HeceHUue MHOMCUMes 0O 3HAK KOPHSL.

YpaBHeHHUS H HEPABEHCTBA

PaBencrBa. Uucnosoe paBeHcTBO. CBOKCTBA YUCIOBBIX PABEHCTB. PABEHCTBO C MEpEMEHHOMN.
YpaBuenus. [loustust ypaBHeHUs U KOpHsI ypaBHEeHUsL. [Ipedcmasnenue 0 pagHOCUNbHOCMU YPAGHEHU.
Obnacmob onpedenenus ypasHenus (001acms OONYCMUMbBIX 3HAYEHUL NePEMEHHOIL).

JIuHeiiHOe ypaBHeHHe M ero KOpHM. PernieHue NIUHEHHBIX ypaBHEHUU. Jluneiinoe ypasHeHue c
napamempom. Konuuecmeo kopHeil nuHelnHo2o ypasHeHus. PeuwieHue nuHeuHblX YpasHeHUl ¢ napa
MempoM.

KBaaparHoe ypaBHenue u ero kopHu. KBagparusie ypaBHeHusi. HenonHble KBagpaTHble YpaBHEHHUS.
JIuckpuMUHAHT KBaapaTHOro ypasHeHus. DopMyna KOpHER KBaIpaTHOIrO ypaBHeHus. 1eopema Buema.
Teopema, obpamuas meopeme Buema. Penienue KBaJpaTHBIX ypaBHEHUU: UCIHOJIb30BaHUE (HOPMYJIBI
JUTSL HAXOXKACHUS KOPHEH, epaghuueckuti memoo peutenusi, pazioxceHue Ha MHoJICumenu, noooop

KOpHel ¢ ucnoav3osanuem meopemsvl Buema. Konuuecmeo Kopuell K8aOpamuo2o YpaeHeHus 8
3aeucumocmu om e20 Ouckpumunanma. bukeadpamuvie ypasnenus. Ypasnenus, ceooawuecs K
JUHeUHbIMU KeaopamubiM. Keaopamusie ypasHenus ¢ napamempom.

J/IpoGHo-panMoHa/IbHbIEe YpaBHeHHUs1. Perienne npoctedmmx ApoOHO-INHEHHBIX YpaBHEHUH. Peuenue
OpOOHO-paYUOHAIbHLIX — YypasHeHuu. Memoosl  pewienuss ypagueHuul: Memoobl PAGHOCUNbHBIX
npeoopazosanull, Memoo 3aMeHbl NepemMeHHoU, 2paguueckuii memoo. Hcnonvzosanue ceoticme

pyuryuii npu pewenuu ypasuenuil. Tpocmetiuiue uppayuonaivivle ypasnenus euoa euoa f(x) = a ,

\/ fx) = \/ g(x). Vpasnenus euoa x™= a. Ypasnenus 6 yeavix uuciax.

Cucrembl ypaBHeHHil. YpaBHEHUE C JByMs IIepeMEHHbIMU. JIMHEHHOE YpaBHEHHE C JIByMs
HNepeMeHHbIMU. [Ipamas kax epaguueckas unmepnpemayus JIUHEUHO20 YPAGHEHUs C O8YMs
nepemennvimu. IloHATHE cucTeMbl ypaBHEHMH. Pemienue cucreMsl ypaBHEHHMH. MeTOIbl pelieHus
CHCTEM JIMHENHBIX YPaBHEHUH C IByMsl HEPEMEHHBIMU: epaduueckuti Memoo, Memoo C10HCeHUs, METO]
noACTaHOBKU. Cucmembl TUHENHbIX YPAGHEHUL C NAPAMEMPOM.

HepasencrBa. Yncnossle HepaBeHcTBAa. CBOMCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBeIMBOCTH
HEpPABEHCTB IIpU 3aJaHHBIX 3HAueHUsAX nepeMeHHbIX. HepaBeHcTBO ¢ mnepeMeHHol. Ctporue u



HeCTporue HepaBeHCTBA. (O0Oracms onpedenienus HepageHcmaa (001acmb OONYCIMUMBIX 3HAYEHUl
nepemennoii). Perienne IMHEWHBIX HEpaBEHCTB. Keaopammuoe nepaseHcmeo u e2o peuwieHus. Pewenue
K6AOPAMHBIX HEPAGEHCME: UCHONIb308aHUE CBOUCME U 2paguka KEaOpaAmudHou @OYHKYUY, Memoo
uHmMepeanos. 3anucb peuieHus KeaopamHno2o Hepagencmea. Pewenue yenvix u OpoOHO-PaAYUOHATLHBIX
HepPaseHcme MemoooM UHMepP8aios.

Cucrembl HepaBeHCTB. CrcTeMbl HEPaBEHCTB C OJIHOM mepeMeHHOW. PelieHne cucreM HEpaBEHCTB C
OJIHOM NEpPEeMEHHOM: JMHEWHBIX, keadpammuulx. M300paxeHue pelIeHUs] CUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM NMPSAMOM. 3anuch pelieHns CUCTEMbl HEPABEHCTB.

DYHKIUUH

Ionusitue ¢QyHknum. JlekapToBbl KOOPAMHATBI Ha IUIOCKOCTH. POpMHpOBaHME IPEACTaBICHUH O
METanpeIMeTHOM TOHATHH  «KOOpauHatbl». CrmocoObl 3amaHus  (QYHKIHA:  aHATATHYECKUH,
rpadpuueckuii, TabmuuHbli. ['papux ¢yHkuuu. Ilpumepsl ¢GyHKIUIE, NOJIyyaeMbIX B Ipoliecce
WCCIIEIOBAaHUS PA3NIMUHBIX PEATbHBIX NPOIECCOB M PEUICHWs 3ajad. 3HaueHWe (YHKIWU B TOYKE.
CpoiictBa  (QyHKUMI: 00JacCThb  OIpENENeHMs, MHOXKECTBO 3HAYEHUH, HYIH, [POMEXKYTKH
3HAKOTIOCTOSTHCTBA, YEMHOCMb/HeuéMHOCmb, TIPOMEXKYTKA BO3pACTaHUsI M yObIBaHHS, HanOoJbIIee U
HauMeHbIlee 3HadeHus. VccrnenoBanne Qynkuuu no e€ rpaduky. [lpeocmasnenue 06 acumnmomax.
Henpepvienocmo ¢ynxyuu. Kycouno 3adannvie ¢oynkyuu.

JInneiinaa ¢ynkuus. CpoiictBa U rpaduk JUHEHHON (QYHKUMU. YTIOBOH KOA(PGUIMEHT NPSMOM.
Pacnonoxxenne rpaduka nuHEHHOW (YHKIIMM B 3aBUCUMOCTH OT €€ yrioBoro koddduimeHTta u
cBOOOHOTO ujeHa. Haxoowcdenue Kodghpuyuenmos nuHetiHot @OYHKYuU no 3a0aAHHbIM VCIOBUIM.
NpOXodHcOeHUe NPAMOU yepe3 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMYU, NPOXOHCOeHUe NPIMOU depes
OGHHYIO MOYKY U NAPATLLENbHO OAHHOU NPAMOLL.

KBagpaTnunas ¢ynkuus. CpoiictBa u rpaduk KBaapaTHuHOM (yHKIuuU (mapabossl). [locmpoenue
epaghuka Keaopamuynou @ynkyuu no mouxkam. HaxoxaeHWe HYyJIEH KBaJpaTUIHOW (QYHKIINH,
MHOXHCECm8a 3HAUEeHU, NPOMENCYMKO8 3HAKONOCHMOAHCMEA, NPOMENCYIMKO8 MOHOMOHHOCHIU.
OopaTHasi nponopuMoHaJbLHOCTb. CBOWCTBa QYHKITUU y=§. ['umepOoua.

I'paduxn pynkumii. /lpeoobpazosanue epaguxa pynkyuu y= f (x) ons nocmpoenus epagpuxos ¢hyuxyuti
suoa y = af (kx + b) + c. I'paguxu pynrxyuit y= a+ﬁ, y=vx,y=x,y=|x|
IlocaenoBaTreqsbHOCTH W Tporpeccuu. YuciaoBas MOCIENOBATEIbHOCTh. [IpUMepbl UYHCIOBBIX

nocienoBarenbHOCTel. beckoHeuHsle mocnenoBatenbHOCTH. ApudMerndeckass mporpeccuss u eé
cBoiictBa. ['eomerpuueckas mnporpeccus. Dopmyra obwe2o uYieHa u CcyMmbl N Nepevlx UIeHO8
apugmemuueckoti u 2ceomempudeckou npozpeccuti. CXooaumasics 2eomMempuyecKkas npo2peccus.

Pelrnenne TeKCTOBLIX 32124

3agaum Ha Bce apuMeTHUYecKHUe AeiicTBUs. PelieHre TeKCTOBbIX 3a1ay apu(METHUECKUM CIIOCOO0M.
Hcnonp3oBanue TaONMI, CXeM, YepTEkKeH, IPYrux CPelCTB MPEACTABICHHS AaHHBIX NPU PEIICHUU
3ajad.

3agauM Ha MOKYINKH, IBH:KeHHe M PadoTy. AHaJIN3 BO3MOKHBIX CUTYallUi B3aUMHOTO PACIOJI0KEHUS
00BEKTOB NP UX JBIKCHUU, COOTHOIIECHUSI 00BEMOB BBIIOJIHAEMBIX paOOT PU COBMECTHOM padoTe.
3agaumM Ha yacTu, JA0JH, NPOLEHTHI. PelieHre 3a/1au Ha HaXOXKAECHUE YacTH YMCiIa M YUCIA 10 ero
yacTu. Pemenune 3a1a4y Ha npo1ieHTsl U 10y. [IpruMeHeHre nponopuuii npu peleHuy 3a1ay.
Jloruyeckue 3aga4u. PerieHue jJoruveckux 3anad. Peuwtenue noeudeckux 3a0ay ¢ nomowsbro 2paghos,
maobauy.

OcHOBHBbIE MeTObl pellleHUs] TeKCTOBBIX 3ajau: apudmernueckui, anreOpandeckuil, nepedop
BapUaHTOB. [lepsuunvie npeocmasienuss 0 Opyeux Memooax peulenus 3a0ay (2eomempuyecKue u
epaghuyeckue memoovl).

CraTucTHKA M TeOpHsl BEPOATHOCTEl

Cratucruka. TaOnuuHoe u rpa(pnqecxoe MNpEACTABJIICHUC NAHHBIX, cronOuatele U KPYIrOBbBIC
AuarpamMmel, Fpa(bI/IKI/I, MNPpUMCHCHUC OUarpaMm H Fpa(bI/IKOB JIJIs OIMCAaHUS 3aBHCHMOCTEH PCAIBHBIX
BCIMYHWH, HM3BJICUYCHUC I/IH(I)OpMaI_II/II/I nu3 Ta6J'II/II_I, AdarpaMmm " T pa(I)I/IKOB . OnmcarenbHEIC
CTaTUCTHYCCKHUE ITOKA3aTCIn 4YMCJIIOBBIX Ha60p013: cpcaHee apI/I(I)MeTI/I‘-IeCKOG, Meduaﬂa, HanOoJIbIIee U



HauMeEHblllee 3HaueHus. Mepbl pacceuBaHUsA: pa3Max, Oucnepcus u CmaHoapmHoe OMKIOHEHUe.
CnygaitHast ”3MEHUMBOCTb. M3MeHUMBOCTD Npu U3MepeHusix. Pewarowue npasuia. 3akonomeprocmu 6
UBMEHYUBLIX 8ETUYUHAX.

Cayuaiinbie coO0bITusl. CydaifHbIE OTBITHI (PKCIIEPHUMEHTHI), JJIEMEHTApHBIC CIydailHbIe COOBITHUS
(ucxompl). BepositHOocTH 31eMeHTapHBIX CcOObITH. COOBITHS B CIYYalHBIX O3KCIIEPUMEHTaX |
ONarompusTCTBYIOIINE dSJEMEHTApHBIE COOBITHS. BeposTHOCTHM cilydailHBIX COOBITHNA. ONBITHI €
PAaBHOBO3MOKHBIMU ~ 3JIEMEHTAPHBIMU  COOBITHSIMU. Kiaccmyeckue BEpOSITHOCTHBIE —OIBITBI  C
WCIIOJIb30BAHUEM MOHET, KYOHWKOB. [Ipedcmasnenue cobvimutl ¢ nomMowplo ouazpamm Jinepa.
IIpomueononodcuvie cobvimus, o0b6veduneHue u nepecevenue coovimuil. Ilpasuno croxcenus
seposimuocmei. Cnyuatinoiii 6v1oop. Ilpedcmasnenue sxcnepumenma 6 eude oepesa. Hezasucumvie
cobvimus. YmHooiceHue epoamuocmeli nezasucumvlx coovimui. Ilocredosamenvhvie Hezasucumvle
ucnvimanus. IlpencraBieHye o HE3aBUCUMBIX COOBITUSAX B KU3HU.

DJieMeHTbl KOMOMHATOPUKU. [Ipasuno ymuoxcenus, nepecmanosku, pakmopuan yucia. Couemanus u
yucno couemanui. @opmyna uucna couemanui. Tpeyeonvnux Ilackansa. Onvimsl ¢ O0OILUWUM YUCTIOM
DPABHOBO3MONCHBIX DNIEMEHMAPHLIX COObIMUL. Boiuucienue eepoamuocmeri 8 Onblmax ¢ npumeHeHuem
KOMOUHAMOPHBIX

Gopmyn. HUcnoimanus bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvlmaHuti
bepuynnu.

Cay4daiiHble BeJMYUHBL. 3HAKOMCMBO CO CIAVYAUHbIMU GEIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKPEmHbIX CAy4atHblx eenuduH. Pacnpeodenenue eeposmmnocmetl. Mamemamuueckoe oodcuoaHue.
Ceoticmea mamemamuueckoeo odcuoanus. Ilonamue o 3axome Oonvwux uyucen. Hzmepenue
gepossimuocmell. I[Ipumenenue 3axona

OonbUWUX UYUCel 8 COYUONO2UU, CMPAXOBAHUU, 8 30pABOOXpAHeHUlU, obecnedenuu 0e30naAcHOCU
HaceleHUs 8 YPe38blUaLHbIX CUMYAYUSIX.

3. TemaTuueckoe njaHupoBaHHue Kypca «Ajaredpa 7-9»

7 KJ1acc
Pasten Kou-Bo TeMbI Koa-Bo XapakTepucTHKA 0CHOBHBIX
JacoB JacoB BH/IOB JIeSITEJIbHOCTH Y4eHHKA
I'naBa 1. 23 Bripaxkenus 7 Haxogute  3Ha4YeHUsS  YHUCIIOBBIX
Broipaxkenn BRIPAKCHHMH, a TaKKEe BBIPAKCHHI C
p [IpeobpazoBanue 5 P ’ P
s, BBIDAKCHE MEePEMEHHBIMU  TPU  YKa3aHHBIX
TOKIECTBA 3HAYCHUSIX IepEMEHHBIX.
e i KonTtponbHas padoraNel 1 P
YPaBHEeHHUS Hcnonp3oBaTh 3HaAKW>, <, >, <
v YUTAaTh W  COCTaB/IATH  JIBOMHBIC
YpaBHEHHUS C OTHOM 9
. HEpaBEHCTBA. BeimonHsTh
IePEMEHHOM N
pocCTeHIme npeoOpazoBaHus

Kontponsnast pabotaNe2 1 .
BBIPQKCHUI: TPUBOIUTH IM0I00HBIC

cllaraeMble, packpbiBaTb CKOOKH B
CyMME€ WM pa3HOCTH BBIPa)KCHUI.
Pemiate ypaBHeHUs Bujaa ax = b npu
pa3IMYHBIX 3HAYEHHIX a U D, a
TAK)KE€  HECJIOXHBIE  YpaBHEHMS,
cogsmmecss Kk HuMm. Mcrmosb3oBath
anmapar ypaBHEHUH JUId peIIeHus

TEKCTOBBIX 3a7a4,
MHTEPIPETUPOBATH pe3yabTar.
Hcnonb3oBaTth MPOCTENIINE

CTaTUCTHYECKHE  XapaKTEPUCTHUKU
(cpennee apudmernyeckoe, pa3max,
MOJla, MEIHMaHa) Ui aHaJu3a psjia
JAaHHBIX B HCCJIOKHBIX CUTYallUAX




I'masa 2.
DyHKUUHA

11

OYHKIUH U UX TpaPUKH

JIuneiinas QyHKIHSA

KonTponeHast padotalNe3

Bbruncnare  3HaueHUs  (QYyHKIHH,
3a1laHHOW  (OPMYJIO, COCTABIISATH
Tabmauubl 3HaueHuid ¢ynakuuu. Ilo
rpaduxy byHKIIIN HaxO0JIUTh
3HaYeHHe (QYHKIMH IO U3BECTHOMY
3HaYCHHUIO apryMeHTa W penarb
00paTHyIO0 3az1aqy. Crpouts
rpaduxu IpsAMOM
MPONOPILMOHATBHOCTA W JIMHEHMHOM
(YHKIIUH, OTIMCHIBATH CBOMCTBA ATHUX
¢byakuuid. IloHumaTe, Kak BIIUSET
3HAK K03 uIIeHTA k Ha
pacroioKeHne B KOOPJIMHATHOMN
I0CKOCTH rpaduka GyHKIuH y = KX,
rae K # 0, kak 3aBUCUT OT 3HAYEHHUM
k u b B3aumMHOe pacnosoxeHue
rpadukoB AByX (GYHKIUI BHJA y =
kx + b. UuTepnperupoBars rpaduku
peaNTBHBIX 3aBUCUMOCTEM,
OTIMCBIBaEMBIX (hopMynamu BHIA y =
kx, tne KZOmy=kx+Db

I'nasa 3.
Crenens ¢
HATYpaJIbH
bIM
nmokasareJie
M

11

CrernieHb U €€ CBOMCTBA

OHOWIEHBI

Kontponsnast pabotaNe4

BbuucisaTh 3HAUYEHUS BBIPAXKECHUM
BHga a", TAe a — TPOU3BOJIBHOE
YUCI0, N — HATypaJlbHOE YHCIIO,
YCTHO H TIUCBMEHHO, a TaKXke C
ITOMOIIILIO KaJIbKYJISITOPA.
®dopMmynupoBaTh, 3aMHUCHIBAaTh B
CHMBOJINYECKON dhopme u
00OCHOBEIBAThL CBOMCTBA CTENEHH C
HaTypaJbHbIM MOKAa3aTelIeM.
[IpuMeHsATh CBOMCTBA CTENEHU ISt
npeoOpazoBaHus BBIPOKCHH.
BrImoaHaTs YMHOKCHHE
OJIHOYJIEHOB n BO3BEJICHHUE
OJHO4YWICHOB B cTeneHb. CTpouTh

rpaduku GyHKIHi y = X2 uy = X
PemaTh rpaguuecky ypaBHEHHs x> =

kx + b, x> =kx + b, rme k ub —

HCKOTOPLIC YHCJId

T'1asa 4.
MHuoroujaen
bl

18

CYMMa n Pa3sHOCTb
MHOT'O4JICHOB

IIpoussenenue

OJHOYJICHA n

MHOTI'O4JICHa

KonTposnbsHas pabota
No5

IIpoussenenue
MHOTOYJICHOB.

KonTposnbsHas pabota
Ne6

3anuceIBaTh MHOTOYJIEH B
CTaHJApTHOM  BHUJE, OIPEICIATH
CTEIIEHb MHOTOWIEHA. BBINONHATH
CJIOXKEHHE U BBIYNTAHUE
MHOT'OYJICHOB, YMHOKEHHUE
OJHOYICHA HA  MHOIOWIEH H
MHOTO4JIeHa Ha MHOTOYJIEH.
BeInonHaTe pas3oKEeHHE
MHOTOYJICHOB  HAa  MHOXUTENH,
UCIIOJb3ys] BBIHECEHHE MHOKUTEIS
3a CKOOKHM M C€HOCO0 TpYNIHUPOBKH.
IIpumeHaThH JNEUCTBUSA c
MHOIOYICHAaMHU  IPpU  PELICHUHU
pa3sHOOOpa3HbIX 3aJay, B YaCTHOCTH
IIPH PELICHUH TEKCTOBBIX 3a1ay ¢
IIOMOILIBI0 YPABHEHUI

T'1aBa 5.

18

KBanpat cymmel u

I[OK@BBIB@.TB CIIpaBCAJINBOCTDb




DopMy.Jibl KBaJpaT pa3HOCTH. (dbopMyI COKpaIEHHOTO YMHOKEHUS,
COKpalleHH PaznocTtnb KBaJIpaToOB. 5 NPUMCHATL HUX B Hpeo6pa30BaHH51x
oro CyMMa U pa3HOCTh LEJIbIX BBIPAXKEHUH B MHOTOYJIEHBI, a
YMHOKEHH KyOOB. TaKke JUISL pa3ioxKeHUs
b KoHnTtponsHas paGOTaNg7 1 MHOT'OYWICHOB Ha MHOXHUTCIIH.
Hcnonbs3oBath pa3iIinyHbIC
[IpeoGpa3oBaHue LEbIX 6 peoOpa3oBaHUsl 1IENIbIX BBIPAXKEHUN
BBIP@KCHHIL. npu pelieHnn ypaBHEHUH,
JI0Ka3aTeNNbCTBE TOK/IECTB, B
Konrposnbsnas pabotaNe8 1 sajaqax  Ha  NCIUMOCTR, B
BBIUMCIICHUN 3HAYEHUH HEKOTOPBIX
BBIPAKCHUIN c IIOMOLIBIO
KaJIbKYJIATOPA
I'naga 6. 15 JIuHeiiHble ypaBHEHHS C 5 Onpenensarb, SBASETCA U Tapa
Cucrembl NBYMsI TEPEMEHHBIMH U yucel pelieHneM JTAHHOTO
JINHEHHBbIX UX CUCTEMBI. YpaBHEHUS C JBYMs NEPEMEHHBIMHU.
ypPaBHeHUit Pemenne CUCTEM 9 Haxomute myrém mnepebopa 1emnbie
JIMHENHBIX YPaBHEHUM. peleHus JMHEHMHOTO YpaBHEHUS C
KonTtponsnast pabotaNe9 1 IBymsi  nepemeHHbIMU.  CTpouTh
rpaduk ypaBHeHus ax + by = ¢, rae a
# 0 nnm b # 0. Perats rpadudeckum
CIIOCOOOM ~ CHCTEMBbI  JIMHEMHBIX
YpaBHEHUN C JBYMsI TIEPEMEHHBIMH.
[TpumeHsTh cHOCOO MOJICTAHOBKH U
croco0® CIOKEHHS TIPU  PEIICHUU
CHUCTEM JIMHEWHBIX YpPaBHEHUH C
IByMsl ~ mepeMeHHbIMU.  Pematp
TEKCTOBbIE 3aJlaud, UCIOJb3ysd B
KayecTBe ajredpanyeckoil Mojenu
CHUCTEMY YpaBHEHUH.
HuTepnpeTrpoBaTh pe3ynbTar,
MOJIYYEHHBIN MPHU PEIICHUH CUCTEMBbI
IToBTOpPEHU 6 [ToBTOpEeHUE 6
e
8 kuace
Koa- Koa-
Pasten BoO TeMbl BO XapakTepucTUKA OCHOBHbBIX
4ACOB qacop | BYWIOB ACATENLHOCTH yHeHHKaA
I'nasa 1. 30 PannonansHbie 1podu u 5 DopMynHpoBaThH OCHOBHOE
Panuonanbuble UX CBOMCTBA CBOMCTBO paIlMOHaJIbLHOU JIpOOH U
apoou CymMma 1 pa3HOCTb 8 IIPUMEHSTH ero JUISL
npobeit npeoOpa3oBaHUs TpoOei.
KoHnTtponpHas 1 BelInonHaTe CJIOXKEHHUE,
pabotaNel BBIYUTAHUE, YMHOKEHHUE u
HpOI/ISBeI[eHI/Ie u 15 JCICHUE pallMOHAJIbHBIX z[p066171, a
4acTHOE Jpo0eit TaKXke BO3BEJECHHE Jpodu B
KoHTposbHas 1 CTENEHb. BBINOIHATE pa3InyHbIE
paGotaNe2 npeoOpa3oBaHusl  PalMOHAIBHBIX

BBIPAKCHUM,

TOKJIECTBA.

byHKIIH yzk, rne K # 0, u
n

yMeTh  CTpoMTh €& rpaduk.

Vcnonp30BaTh  KOMIBIOTEP IS

JOKa3bIBaTh

3HaTh CBOMCTBA




HCCIIeI0BaHUs [IOJIOKEHUS
rpaduka B KOOPJAUHATHOM
IJIOCKOCTH B 3aBUCHUMOCTH OT K

I'naBa 2. 25 JleificTBUTENBHBIE YUCIIA 3 [TpuBoIUTH IpUMEpPBI
KBanpatHbie parMOHATIBHBIX u
KOPHHU Apudmernueckuit 6 UppanMOHAIbHBIX qucen.
KBaJIPaTHBIN KOPEHb Haxonuts 3HAYCHUS
CBolicTBa 4 apuQMeTHIECKUX KBaJIPaTHBIX
apuMeTHIecKoro KOpHEH, HCTIOJB3YS npu
KBaJIpaTHOTO KOPHS HEO0OXOIUMOCTH KaJIbKYJISITOP.
KoHTpospHas 1 Jloka3pIBaTh TEOPEMBI O KOPHE M3
paGoTaNe3 MIPOU3BEICHUS u poowu,

[IpumeHeHre CBONCTB 10 TOXKACCTBO
apu(hMETHIECKOTO Va2 =|a|, mupumenstp ux B
KBaJIPATHOTO KOPHS peoOpa3oBaHUSIX  BBIPAKCHUH.
KonTtponbHas 1 OcB000XIaTHCS oT
pabotaNe4 HUPPANMOHATIEHOCTH B
3HaAMEHATEeNsIX Jpobeil Buaa % ,

a
Vb V¢
BBIHOCHTE MHOXHWTENh 3a 3HAK
KOPHSI U1 BHOCUTh MHOXHTEJb MO/
3HaK KOPHSI. Hcnonb3oBath
KBaJIpaTHbIE KOPHH JUTSE
BBIDAKEHUSI ~ NMEPEMEHHBIX U3
FEOMETPUYECKUX U (HU3HUECKUX
dbopmyit. Crpouth rpaduk
byHKIIUN y= \/; u
WUTIOCTPUPOBATh Ha rpaduke eé
CBOMCTBA

I'nasa 3. 30 KBagparHoe ypaBHeHHE 16 Pemare kBampaTHbIC ypaBHEHHS.
KBagpartHbie U €ro KOpHU Haxogute  mopbopomM  KOpHU
YPaBHeHHUA KoutponsHas 1 KBaJIpaTHOTO ypaBHEHUS,
paboTtaNe5 UCTIONIB3Ysl  TeopeMy  Buera.
JpoOHbie 12 Hccnenosars KBaJ[paTHbIE
panroHanbHbIE YpaBHEHUS MO TUCKPUMHUHAHTY U
ypaBHCHHS kodurmeHTam. Pemats
KonrpoubHast 1 IpoOHbIE panroHanbHbIE
paboTaNe6 YpaBHEHUS, CBOJISl PEIICHNE TaKUX
YpaBHEHUH K PEIICHUIO JIMHEHHBIX
W KBAJpaTHBIX YpaBHEHHUH C
MOCJIEAYIOIIUM WCKITIOYCHHEM
IIOCTOPOHHUX KOpHEW. Pemars
TEKCTOBbIE 3aJlaud, WCIOIB3YA
KBaJIpaTHbBIE u IpoOHbIE

ypaBHEHUs
I'naBa 4. 24 UncnoBsle HEPaBEHCTBA 9 dopMynHpoBaTh M JIOKA3bIBATh
HepaBenctBa Y UX CBOMCTBA. CBOMCTBA YHCIIOBBIX HEPaBEHCTB.
KoHnTtponsHnas 1 Hcnonb3oBath amnmnapar
paboTalNe7 HEPABEHCTB TUTS OIICHKH
HepaBenctBa ¢ onHoM 13 MOTPEUTHOCTH u TOYHOCTHU
IIEPEMEHHOM M HX npUOIMKEHHUS. Haxonuts




CUCTEMBI nepecedeHne ©  OObEeIUHEHUE
KoHTponsHas 1 MHOECTB, B YaCTHOCTH
paGoTaNes 4HCIIOBbIX POMEKYTKOB.
PemaTte nmHEHHBIE HEpAaBEHCTBA.
Pematp  cucrtembl  JTMHEHHBIX
HEPaBEHCTB, B TOM YHCIIE TaKuX,
KOTOpBI€  3alucaHbl B  BHUJE
JIBOMHBIX HEPABEHCTB
I'nasa 5. 13 Crenenb ¢ 1EJIBIM 8 3HaTh ONpeAeNieHHe M CBOMCTBA
Crenensb ¢ nokazaTeJieM H = €€ CTENEHU C IIeJIBIM IOKa3aTesieM.
eJIbIM CBOMCTBA [IprMeHATh CBOWMCTBA CTENEHU C
1moKasarteJjieM. Kontponbhas 1 L(EJIbIM [oKa3areyieMm npu
JIEMEHTBI paboTaNe9 BBIIIOJIHEHUM  BBIYUCIIEHUH  H
CTATHCTHKH DNeMEHTHI CTATUCTUKU 4 npeoOpa3oBaHUU BBIpOKCHUH.
Hcnonb30oBarh 3anuch 4YUCET B
CTaHJApPTHOM BUJIC TUTST
BBIDQKEHUSI W COTIOCTABJICHMS
pa3MepoB 00BEKTOB,
JUTUTEIBHOCTH ~ TPOIIECCOB B
okpyxaromeMm wmupe. IIpuBoauts
MPUMEPHl  PETIPE3CHTATUBHON U
HEPENpPE3EHTATUBHOM  BBIOOPKH.
W3Bnexkare  wHopmanuo  u3
TaOJIHI] 9aCTOT ¥ OPraHU30BBIBATH
nHpopManio B BUIE TaOMIHI]
4acTOT, CTPOUTb HHTEPBAIbHbII
psaa. Hcnonp3oBaTh  HarjisiHoe
MPEJICTaBICHUE CTATUCTHYECKOM
nH(popManuu B BUIIE CTOJIOYATHIX
u KPYTOBBIX yarpamm,
MOJIMTOHOB, TUCTOIPAMM
IloBTOpPEHUE 14 [ToBTOpEeHUE 11
HroroBsrii 3auer 1
HroroBas KoHTpoIbHAS 2
paboTta
9 kJacc
Pasten Koua-Bo Tembl KoJua-Bo XapakTepucTHKA OCHOBHBIX
4acoB 4acoB BH/I0OB 1€ITeJIbHOCTH YYEeHUKA
I'naBa 1. 29 Bbruncnsate  3HaueHHs — QyHKIUH,
KBagpaTuu . 3aJlaHHOHN POpMYI0OH, a TaKKEe JBYMS
Hapﬂ PYHKIMH U MX CBOHCTBA 7 U TpeMms q&)fpl\i]ynaMH. OHI/ICLIB};I\’/ITB
pynkus cBoiicTBa (yHKUMH Ha OCHOBE MX
rpaduueckoro MIPE/ICTABIICHHUSL.
KBagpartHslii TpexuneH 5 NurepnperupoBaTh rpa(bHKvH
peanbHBIX 3aBUCUMOCTEN.
KonTtponbHas paGota Nel 1 [Toka3biBaTh CXeMaTH4ECKH
KBagparnunas §yHKLHS 1 MOJNOXKEHHE ~ HA  KOOPIMHATHOH
U ee rpaduk HJ'IOCK(;CTI/I rpa%)I/IKOB byHKIMI ,
CreneHHast GyHKIIHS. 4 y=axt,y=ax"+ny=a(Xx-m?

Kopensb n-0ii crenenu

Crpouts rpaduk GyHKIUN




KonTtponsnas padoraNe2

y = ax’> + bX + C, yMeTh yKas3bIBaTh
KOOPAWHATHI BEPIIMHBI TapadoJIbl, €€
OCb  CHUMMETpPUH,  HallpaBJCHUE
BeTBel  mapabosibl.  M300paxkars
cxemaruyecku rpaduk QpyHkmmm y =
X"c uéTHBIM ®  HEYETHBIM N,

1 TToHMMAaTh CMBICIT 3aITiCell BHIa 1/a,
4
va T. 1., TAe a — HEKOTOPOE YUCIIO.
HNmers [IPEACTaBICHUE 0
HaXO0XJIEHUU KOPHEN N-i CTENEHU C
MIOMOIIBIO KaJIbKYIIATOPA
I'naga 2. 21 VYpaBHEHHUs C OTHOM 12 Pemare  ypaBHEHHsT TpeTbe U
YpaBHeHus1 MepEMEHHO N YeTBEPTOM CTEMEHW C MOMOUIBIO
" A3JOKEHUSA Ha MHOXKHUTEIH U
Kontponsnas padoraNe 3 1 p
HEPABEHCTB BBEJICHUS BCIIOMOTATEIbHBIX
a c OAHOH Hepagencrsa ¢ onHoi# 7 [IEPEMEHHBIX, B YaCTHOCTU pEIIATh
nepeMeHHo [IEPEMEHHO OuMKBaJpaTHbIE ypaBHeHMs. Pemarb
i KonTtponsHas padotaNe 4 1 JIpOOHBIE parMOHAIBHBIC YPaBHEHUS,
CBOJII WX K IENBIM YpPaBHEHUSM C
MOCIEAYIONIEH TMPOBEPKON KOpHEM.
Pemate HEPAaBEHCTBA BTOPOH
CTETIeHH, UCTIOJIB3Ys
rpaduueckue MIPEJICTaBICHHUS.
Hcnonb30BaTh METOJ HMHTEPBAJIOB
JUTSE pelieHus HECJIOKHBIX
palroHaIbHBIX HEPABEHCTB
I'1aBa 3. 24 C o .
TPOUTh TpaduKu aBHEHUH ¢
YpaBHeHus VYpaBHeHUsT ¢ OByMs p p Yp .
" MEPEeMEHHBIMH H  UX 16 JBYMsI IEPEMEHHBIMU B MPOCTEUIITNX
ClIydasx, Korja rpaQukoM sBIISETCS
HEPaBeHCTB CUCTEMBbI yaaix, Aa rpad
npsMas, mapaboJia, runepbona,
a ¢ 1Byms HepaBenctBa ¢ nByms
OKpYXHOCTb. Mcnonb3oBaTh UX AJs
nepeMeHHbI NEePEMEHHbBIMH U HUX 7
rpauueckoro  pemieHus CHCTEM
MH CUCTEMBbI .
ABHEHUH C IBYMS IIEpEMEHHBIMH.
Kountponsnas padoraNe 5 1 yP FBYMA TP
Pemarp cmocoGoM  MOJACTaHOBKHU
CUCTEMBI JIByX y paBHEHUH C JABYMS
MEPEMEHHBIMH, B KOTOPBIX OIHO
ypaBHEHHE TIEpBOIl  CTEMEeHH, a
Ipyroe — BTOpOii crerneHu. Pemartp
TEKCTOBBIE 3aJlauM, UCIOJb3yd B
KayecTBe ajredpanyeckoil Mojenu
CHCTEMY YpaBHEHMI BTOPOW CTETEHU
C JBYMS NEpEMEHHBIMH; peIlaTh
COCTaBJICHHYIO cHucTeMY,
UHTEPIPETUPOBATh PE3yJIbTaT
I'nmaBa 4. 17 Apudmernueckas 8 [IpUMEHSTS MHJICKCHBIE
Apudpmern aporpeccusd 0003HaUYeHUS TS YJIEHOB
Heckast M KoHnTtponsHas paboTa Ne6 1 nocienoBarenbHocTedl.  I[IpuBoauTh
reomeTrput IIPUMEpBI 3a/1aHus
I'eomerpuueckas . N
eCKas 7 nocjenoBaTeabHOCTeH hopMyIoi
nporpeccus .
nporpeccun N-rTo  4ieHa U  PEKyppeHTHOM
KonTtponeHas padota Ne7 1

dopmynoit. BeiBoguts Gopmynsr N-




ro YJIeHa apupMeTHIECKON
IPOrpeccud U IeOMETPUYECKOMN
IIPOIPECCUU, CYMMBI IEPBBIX N
YJIEHOB apudMeTHIeCKOM u
reOMETPUYECKON IIporpeccui,
pelars 3ajadyd C HCIOJIb30BaHUEM
TUX dbopmyL. Jloka3biBaTh
XapaKTePUCTUYECKOE CBOICTBO
apuMeTUYECKON U TEOMETPUUECKON
nporpeccuii. Pemare 3amaun  Ha
CJIOXHBIE TPOLIEHTHI, UCIOJIb3YS NPU
HE0OX0JUMMOCTH KaJIbKYJISATOP

174 | DnemMeHTbl 11 BoinonHuTh nepedop BCEX
KOMOHMHATOPHKH BO3MOKHBIX BapHaHTOB TSt
Inasa 5 Hauanpubie cBeeHus U3 5 nepecuéra 0ObEKTOB U KOMOWHAIIHIA.
) TEOPHUH BEPOATHOCTEN IIpumensaTh IIPaBUIIO
DJIeMeHTbI
KOMOMHATOPHOTO YMHOKEHHUSL.
KOMOMHATO
—_— 1 PacnosnaBats 3a/1a4u Ha
Eeo - BBIUMCIICHUE 4YHCJIa IepEeCTaHOBOK,
P pa3MenIeHHi, coUueTaHuM u
BEPOSITHOCT
i Kontpomnbnast pabora Ne§ IIPUMEHSATH COOTBETCTBYIOIIIHE
dopmynbl.  Beramcnsate  gactoTy
ciaydaitHoro coObITus. OrleHUBAThH
BEPOSITHOCTh CITy4alfHOTO COOBITHS C
MOMOUIBIO YaCTOTHI, YCTAHOBJICHHOMN
OTIBITHBIM MyTEM. Haxoauts
BEPOSITHOCTh CITy4alfHOTO COOBITHUS
Ha OCHOBE KJIACCUYECKOTO
OTIpeeNIeHuUs BEPOSATHOCTH.
[TpuBOIUTH TpPUMEPHI JOCTOBEPHBIX
Y HEBO3MOJKHBIX COOBITUI
IHoBTOpE 28 [ToBTOpEHME 26
HHe
2
HroroBass KoOHTpoJbHAas
pabota
COI''TACOBAHO COI'NTACOBAHO

IIpoTokou 3aceanust METOAUYECKOTO
00beTMHEHNS yUUTeNed MaTeMaTUKU U
uHpopmatukn MBOY COII Nel um.
JIsmuaesckoro ot 29.08.2023 roma Nel
PykoBourens Jlesenen T.I.

N.0. 3amectutens nupekropa no YBP

beictponerosa T. /1.

29.08.2023
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