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INJIAHUPYEMBIE PE3YJIbTATbBI
N3YUYEHUSA KYPCA AJITEBPBI B 7 - 9 kiaaccax
OOyyenne MareMaTHKE B OCHOBHOM WIKOJIE HANpaBlIC€HO HAa JOCTI)KEHUE CIEIYIOIIUX
Ppe3yIbmamos:

1. B nanpaenenuu 1uuHOCMHO20 PA3GUMUAL:

- YMeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOW M NMHUCHMEHHOUW (Qopme, MOHUMATh
CMBICJI TOCTaBJICHHOM 3aJ1auu, BHICTpAauBaTh apryMEHTALUIO, IPUBOJIUTh NPUMEPHI U KOHTPIPUMEPHI;

- KpuTHyHOCTH MBIIIICHUS, YMEHUS PACIIO3HABATh JJOTMYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATh
THIIOTE3Y OT (aKTa;

- IlpencraBnenne o MareMaTHYECKON HayKe Kak cdepe 4eloBeUeCKOW NeATeNbHOCTH, 00 3Tamax ee
Pa3BUTHS, O €€ 3HAUMMOCTH JUIsl pa3BUTHUS LIUBUIIN3AIUY;

- KpeatuBHOCTH MBINIIEHUS, HHUIIMATHBA, HAXOJYMBOCTh, aKTUBHOCTb MPH PEIICHUHA MAaTEMAaTHYECKUX
3a/1a4;

- YMeHue KOHTPOJIMPOBATh MPOLIECC U PE3YNIbTAT Y4eOHON MaTeMaTH4eCcKOi NesTeIbHOCTH;

- CnocoOGHOCTh K HIMOIMOHAIIBHOMY BOCIPHUSTHIO MAaT€MaTUYeCKHX OOBEKTOB, 3a1ad, PEIICHUMH,
paccyXJIeHUM.

2. B memanpeomemmnom nanpasienuu:

nosnasamenvhuvie YY/I:

- YMeHue BHAETh MaTEeMAaTHUYECKYIO 3aJadyy B KOHTEKCT€ MPOOJIEMHON CHUTyallud B JPYTHX
JUCLUIUIMHAX, B OKPY>KAIOILIEH )KU3HH;

- YMeHue NOHUMaTh U UCHOJIb30BaTh MaTeMaTHYECKUE CPEJICTBA HAIIAIHOCTH (TpaduKu, 1uarpaMmel,
TaOIUIIBI, CXEMBI | JIp.) VIS WILTFOCTPAIMY, HHTEPIIPETAIINH, apTyMEHTAIINH;

- YMeHue BBIABUTaTh TUIIOTE3bl MPU PEIICHWH YYEOHBIX 3a7ad M IMOHMMATh HEOOXOAMMOCTb HX
IIPOBEPKH;

- YMeHue NPUMEHSTb WHJIYKTHUBHBIE U JEAYKTHUBHBIE CIOCOOBI pacCyKICHHUH, BUIETh pa3iIUyHbIC
CTpaTEruy pelIeHus 3a/1a4;

pezynamuenvie YY/I:

- IloHMMaHKE CYIIHOCTH aJITOPUTMUYECKUX NMPEANHCAHUNA U YMEHHUE JEHCTBOBATH B COOTBETCTBUU C
MIPEIJIOKEHHBIM aITOPUTMOM;

- YMeHHe caMOCTOSITEIbHO CTaBUTh LIEJIH, BBIOMpPATh U CO3[aBaTh aJITOPUTMBI JJIsl peIIeHUs] yueOHbIX
MaTeMaTHYeCKUX Mpooiiem;

- YMeHHe IUIaHHpPOBaThb U OCYIIECTBIATh JESITENbHOCTb, HAINPABIECHHYIO Ha pelleHue 3ajaad
UCCJIEIOBATENBCKOTO XapaKTepa;

- [lepBoHavanbHBIE MPEACTABIECHUS 00 UAEIX U O METOJaX MaTeMaTUKU KaKk 00 YHUBEPCAIBHOM SI3bIKE
HAYKU U TEXHUKH, O CPEICTBE MOJICIIMPOBAHUS SIBJICHUH U MTporieccoB. CITOCOOHOCTB K IMOILIMOHAIEHOMY
BOCHPUATHIO MaTEMaTHUYECKUX OOBEKTOB, 33/1a4, PELICHUN, pacCyKICHUI.

- YMeHHME HAaXOIUTh B PA3IUYHBIX MCTOYHHMKAX HH(DOpPMAILUIO, HEOOXOAMMYIO Ui PpEeLICHHUs
MaTeMaTHYeCKUX MpoOJeM, U MPEeACTaBIATh €€ B MOHATHON (opMe; MIPUHUMATh PEIICHUE B YCIOBHSIX
HETOJIHOM U N30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OpMaIuy;

Kommynukamuenvle YY/I:

- PazBuTue crmocoOHOCTH OPraHM30BBIBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JNEATEIBHOCTH C
YUWUTEJIEM M CBEPCTHUKAMHU: ONPEAENATh LeNH, paclupeAensiTh (YHKUUM U POJU YYAaCTHHUKOB,
B3aMMOJICHCTBOBAaTh M HAXOJHUTh OOILIME CIOCOObI paboThl; yMEHUs paboTaTh B TpyIIE: HAXOIUThH
olmiee pelieHue W paspemiath KOHGIMKTH Ha OCHOBE COIJIACOBAHUS MO3UIMN M yuéTa MHTEPECOB;
clymaTh napTaépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

-OopmupoBaHue y4eOHOM M OOIIENOIb30BATENBCKONM KOMIIETEHTHOCTH B OOJACTH MCIIOJIb30BaHMS
MH(POPMAIMOHHO-KOMMYHUKAaMOHHBIX TexHonoruit (MKT-komnereHTHOCTEH);



3. B npeomemnom nanpaeienuu:

- OBJIaI[eHI/Ie MAaTCMAaTUICCKUMU 3HAHUSMU U YMCHHUAMU, HGOGXOI[I/IMBIMI/I IJIg TIPOAOJIKCHU A 06yquH51
B CTapmeﬁ HIKOJIC MJIN HUHBIX 06me06paSOBaTCJ'IBHBIX YUPCKACHUAX, U3YYCHHA CMCKHBIX TUCHUILINH,
IIPUMEHCHUSA B HOBCCI[HCBHOI‘/'I KHU3HU,

- Co3pnanue ¢yHIamMeHTa JJii MaTEMAaTUYECKOIO Pa3BUTHS, (GOPMUPOBAHUS MEXAHU3MOB MBIIIJICHUS,
XapaKTePHBIX JUISI MATEMAaTHUYECKOH IEeATETbHOCTH.
PAIIMOHAJIBHBIE YUCJIA
BrllyCKHHMK HayduTCA:
® [IOHUMaTh OCOOEHHOCTH JIECATUYHON CUCTEMBbI CUHCIICHUS;
® BJAJETh IOHATUSAMH, CBA3AHHBIMHU C JIEJIMMOCTBIO HATYpaJIbHbBIX YHUCEIL;
® BBIpaXaTh YUCJIa B SKBUBAJEHTHBIX (OpMax, BbIOMpas Hambosee MOIXOAALIYI0 B
3aBHCUMOCTH OT KOHKPETHOH cUTyaluu;
® CpaBHUBATh U YNOPSAIOYHBATH PALMOHAIBHbIC YHCIIA,
® BBINOJHATh BBIYUCIEHUS C PpAlUMOHAIBHBIMU 4YHMCIaMM, COYeTas YCTHbIE H
IIUCbMEHHBIE IPUEMBI BBIYMCICHUN, TPUMEHATh KAJIbKYJIATOP;
® UCMOJNB30BaTh MOHATUS U YMEHUS, CBS3aHHBIC C MPOMOPIHOHAILHOCTHIO BEIHYHUH,
NPOICHTaMH B XOJ€ pEHICHUS MaTeMaTHYeCKHUX 3a7ad M 3aJad W3 CMEXKHBIX
IIPEIMETOB, BHIMOIHATH HECTIOKHBIE TPAKTUUECKUE PACUETHI.
BBIITyCKHUK TOTYYHUT BO3MOKHOCTD:
"  [I03HAaKOMMTbCS C MO3ULMOHHBIMU CUCTEMAaMHU CUUCIIEHUS C OCHOBAHUSAMU,
OTJINYHBIMH OT 10;
*  yriayOuTh U Pa3BUTh MPEICTABICHUS O HATYPAJIbHBIX YMCIAaX U CBOMCTBAX
JIEJIMMOCTH;
"  HAay4UTHCS MCIIOJIB30BaTh MIPUEMBI, PALIMOHAIU3UPYIOLINE BEIUUCIICHUS,
nprOOpPECTH MPUBBIUKY
®  KOHTPOJMPOBATH BBIYMCICHMS, BEIOUpAsk MOAXOIAIIMN IS CUTYalluH CIIOCO0.

JEMCTBUTEJBHBIE YHUCJIA
BheInyCcKHHUK HAY4IHTCS:
® HCIIOJIb30BAaTh HAYAJIBHBIC ITPEACTABIICHHUA O MHOKCCTBEC ﬂeﬁCTBHTGHBHBIX YUCCII,
® BJIAACTH MOHATHUEM KBAaAPATHOI'O KOPHA, IPUMCHATE €TI0 B BEIYUCIICHUAX.
BBIITyCKHHK ITOJIyYUT BO3MOKHOCTh HAYYUTHCS:
®  Da3BUTH MPEACTABICHUE O YHCIIE U YUCIOBBIX CHCTEMaX OT HATYpaJbHBIX O JACWCTBUTEIHHBIX
YHCell; O POJU BBIYUCIICHUN B YETIOBEUECKON MPAKTHKE;
® Ppa3BUTbH U YIIIYOUTh 3HAHUA O JECATUYHOM 3aIMCH JEHCTBUTEIBHBIX YHCEN (TIEPUOIUYECKUE U
HETIEPUONYECKHUE TPOOH).
MN3MEPEHUSA, IPUBJWXEHUSA, ONEHKHA
BelIlTyCKHHMK HaydnuTCs:
® CIOJIb30BaTh B XOJ€ PEIICHUS 3a7ad dJIEMEHTapHbIE TPEJCTABICHUS, CBS3aHHBIE C
HpI/I6J'II/I}KéHHBIMI/I 3HAYCHUAMU BCIINYUH.
BEBITyCKHHUK TTOTYYUT BO3MOYKHOCTb:
® [IOHATH, YTO YHCIIOBBIC JAHHBLIC, KOTOPBLIC HCIIOJIB3YIOTCA I XapaKTCPHUCTHUKU 00BEKTOB
OKpYyXarmero MuHpa, ABIAIOTCA MIPEUMYIIECCTBEHHO HpI/I6.]'II/I)KéHHBIMI/I, qTO 1110 3aIllucu
MpUOMHKEHHBIX 3HAUEHUH, COJEPIKAIIMXCS B UH(POPMAIIMOHHBIX UCTOYHUKAX, MOKHO CYJUTH O
IOrpeIIHOCTHU HpI/I6HI/I}KeHI/I${;
® TOHSTh, YTO TOTPEUIHOCTh pe3yabTaTa BBIYUCICHUNW JOMKHA OBITH COM3MEpHUMa C
MOTPEIIHOCTHIO HCXOIHBIX JaHHBIX.
AJITEBPAMYECKHUE BbIPAYKEHUSA

BbIlTyCKHUMK Hay4duTCA:



® BJAICTh MOHATHSAMU «TOXIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHHE», pellaTh 3a7ayd,
cojiepkaiire OyKBeHHBIE JaHHBIE; padoTaTh ¢ GOpMyIaMu;
® BBINOJIHATh NPeOOpPa30BaHMs BBIPAKEHUH, COAEPIKALIMX CTEHNEHHU C LEJNbIMHU IOKA3aTeIsIMU U
KBaJ[paTHbIE KOPHU;
® BBINOJHATH TOKICCTBEHHBIE MPEOOPA30BAHUS PAIIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE IMPABUI
JeWCTBUI HaJl MHOTOWICHAMH U alreOpanyecKuMu ApoOsSMHu;
®  BBINOJIHATH PA3I0KEHNE MHOTOUICHOB HA MHOXHTEH.
BbIyCKHUK NOTY4YUT BO3MOXKHOCTD:
® HAYYHTHCS BHIOJIHATH MHOTOILIATOBBIE TPE0Opa30BaHM PAIIIOHAIBHBIX BEIPAKCHUH, IPUMEHSIS
IMPOKHIA HAbOp CIOCOOOB U MPUEMOB;
® [IPUMEHATh TOXJIECTBEHHbIE IPeoOpa3oBaHUs Ul pEIICHUs 3aJad M3 Pa3jIMYHbIX pa3/elioB
Kypca (HanmpuMmep, 75l HaXO0XKIeHUS! HanOOJIbIIIeT0/HANMEHBILIETO 3HAYCHHS BEIPAKECHUS ).
YPABHEHUSA
BrlIlyCKHHMK HayduTCs:
® peuarh OCHOBHBIE BUJbl PAllMOHAIBHBIX YPAaBHEHHH C OJHOM NEpeMEHHOW, CHUCTEMbI JIBYX
ypaBHEHUH C IByMs [IEpEMEHHBIMH;
® T[IOHMMAaTh YPaBHEHHE KaK BAXHEHIIYI0O MAaTEMATHYECKYIO MOJENb JJIsl ONUCAHHS M M3yYCHUs
pa3HO00Opa3HBIX PeabHBIX CUTYAIHiA, PEIIaTh TEKCTOBBIE 33/1a4H alreOpaniecKuM METOIOM;
® [PUMEHATH IpadUyecKue MPEACTaBICHUS JUIsl UCCIENOBAHUS YpPaBHEHUH, MCCIIENOBAaHUS U
pEeLLIeHMs CUCTEM YpaBHEHUH C IByMsl IEPEMEHHBIMH.
BBIITyCKHUK TOTYYHUT BO3MOKHOCTD:
® OBJAJETh CHEUUAIBHBIMU MpPUEMAMM pEIIEHUs YPaBHEHUH M CUCTEM YpaBHEHUI; YBEPEHHO
IPUMEHSATH annapaT ypaBHEHHH 11 pelIeHus: pa3HOOOpa3HbIX 3a/1a4 U3 MaTEeMaTHKHU, CMEXHBIX
MPEIMETOB, TPAKTHUKH;
® [IPUMEHATH rpaduyecKue MpencTaBIeHUs A UCCIeIOBaHUs YpPaBHEHHH, CUCTEM YpaBHEHUII,
coJiepKaux OyKBeHHbIE KOOPHUITUCHTHI.
HEPABEHCTBA
BhInmyckHUK Hay4uTCs:
® TIOHUMATbH U MPUMEHSATh TEPMHHOJIOTHIO M CHMBOJIUKY, CBSI3aHHBIE C OTHOIIICHUEM
HEPaBEHCTBA, CBOWCTBA YMCIIOBBIX HEPABEHCTB;
e peuaTh JMHEHHBIC HEPABEHCTBA C OJIHOM NMEPEMEHHOM M UX CUCTEMBI; pelaTh KBaJpaTHbIE
® HEpPaBEHCTBA C OMOPOH Ha rpad)uIecKue MPeACTABICHHUS;
® TPUMEHSTH anmnapaT HEPaBEHCTB IS PEIICHHS 337249 U3 Pa3IMIHBIX pa3zeioB Kypca.
BEITyCKHUK TIOTYYHAT BO3SMOKHOCTD HAYYHTHCS:
® pPa3HOOOpa3HBIM TNpuéMaM JI0Ka3aTEeIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHATh ammnapar
HEpaBEHCTB /Ui peIICHUs pa3HOOOpa3HbIX MaTeMaTHUECKUX 3a7ady M 3a7ad U3 CMEKHBIX
MIPEIMETOB, TPAKTHUKH;
® [IPUMEHATH IpaduuecKue MpeCTaBICHUs s UCCIIEI0BaHUS HEPABEHCTB, CUCTEM HEPAaBEHCTB,
cojiepKalux OyKBeHHbIE KO (DUITUESHTHI.
OCHOBHBIE NNOHSTHSA. YNCJIOBBIE ®YHKIIUN
BhInmyckHUK Hay4uTCS:
® TIOHUMATh M WCIOJIb30BaTh (DYHKIMOHAJIHHBIC TOHSATHS U SI3BIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaueHUs ),
® CTpPOUTH TpadUKH 3IEMEHTAPHBIX (DYHKIHI; HMCCIIeAOBaTh CBOMCTBAa YHMCIOBBIX (YHKIMH Ha
OCHOBE M3YUYEHHUS MMOBEICHUS MX TPaPUKOB;
® [IOHMMAaTh (PYHKIMIO KaK BaKHEHIYI0 MaTeMaTHYECKyI0 MOJAEIb JJIs ONMHMCAaHUsS MPOLECCOB U
SABJICHUA OKPYXAIOIIEro MHUpPA, NPUMEHATh (YHKUMOHAIBHBIN S3bIK I OMHMCAaHUS U
WCCIIIOBAHMSI 3aBHCUMOCTEH MeX Ty (PH3MUECKUMH BETHYNHAMH.
BhIyCKHUK MOTY4YUT BO3MOXKHOCTD HAYUUTHCS:
® [POBOJUTH HCCIENOBaHMsS, CBSI3aHHBIE C H3YYEHHEM CBOMCTB (QYHKLUMH, B TOM 4YHCIE C
WCIIOIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE TpapuKOB M3y4eHHBIX (DYHKIUH CTpOUTH Oosee
CIIO’KHBIE TpaQUKH (KYyCOUHO-3a/IaHHBIC, C «BBIKOJIOTHIMUY» TOUYKAMH H T. I1.);



® UCMOJNb30BaTh (DYHKIMOHAIbHBIE TIPEACTABICHUS M CBOWCTBA (YHKIMHA s pELICHHS

MaTeMaTHYECKUX 3ajjad U3 pa3IMuHbIX pa3/IeoB Kypca.
YUCJOBBIE IHOCJIEAOBATEJIBHOCTH
BrllyCKHHMK Hay4duTCS:

® T[IOHMMaTb M HCIHOJb30BATH A3BIK IOCIEAOBATEIBHOCTEH (TEPMUHBI, CUMBOJIHYECKUE
0003HaueHHUs ),

® TPUMEHATH (OPMYIIBI , CBA3aHHBIC C ApU(PMETUUECKONH U T€OMETPUUYECKON MPOrpeccusiMu, U
anmapar, cOpMHUPOBAaHHBIN MPH U3YUYEHUH JPYTUX Pa3[esIoB Kypca, K PelICHHUIO 3a]a4, B TOM
4HCJIe C KOHTEKCTOM U3 PEaJIbHON KU3HU

BbIyCKHUK TIOJTyYUT BO3MOKHOCTb HayUUThCS:

e pemarts KOMOMHUPOBAHHBIE 33Ja4u C MPUMEHEHUEM (POPMYJ N-ro WieHa U CyMMBbI IIEPBBIX N
YJIEHOB apU(PMETHUECKOM M IeOMEeTPHUUYECKOM IMpOorpeccuid, NpUMEHssl NMpH 3TOM ammnapar
YPaBHEHUH U HEPABEHCTB;

® [OHUMAaTh apU(PMETHUYECKYI0O M I'€OMETPUYECKYIO0 MPOrpeccuM Kak (DYHKIMM HaTypaJbHOTO
apryMeHTa; CBS3bIBATh APU(PMETUUYECKYIO POIPECCHUIO C JIUHEHHBIM POCTOM, T€OMETPUUYECKYIO
— C OKCIIOHEHIIMAJIBHBIM POCTOM.

OIIUCATEJIbBHASL CTATUCTHKA

BbInycKkHUMK HaydnTCSsl MCIIOIB30BaTh IPOCTEMIINE CIIOCOOBI IPEACTABICHUS U aHAIN3a CTATUCTUYECKUX
JAHHBIX.

BBIITyCKHUK MOJIyYUT BO3MOYKHOCTh MTPHOOPECTH MEPBOHAYAIBHBIN OIBIT OpraHu3amu cOopa JaHHBIX
IIPU IIPOBEJCHUH OIIPOca O0IIECTBEHHOIO MHEHHU S, OCYILECTBIIAT UX aHAJIM3, IPE/ICTABIIATh PE3YIIbTAThI
orpoca B BHJIE TaOJUIIbI, TUATPAMMBI.

CJIYUAUHBIE COBBITUS u BEPOSATHOCTH

BbImyCKHUK HAYYHTCSl HAXOUTHh OTHOCHTENBHYIO YaCTOTY M BEPOSTHOCTh CIIyYaiHOTO COOBITHSI.
BbIyCKHUK TOTY4YUT BO3MOXKHOCTD IIPUOOPECTHU OIBIT IPOBEAECHUS CIyYalHbIX SKCIIEPUMEHTOB, B TOM
YHCJIE C TOMOILBK KOMIIBIOTEPHOTO MOJEIMPOBAHNS, HHTEPIIPETALUN UX PE3YIIbTATOB.
KOMBHUHATOPUKA

BeinyckHUK HaydyuTCsl pemiaTh KOMOMHATOpHBIE 3a/adydl Ha HAXOXJACHHWE 4HciIa OOBEKTOB WM
KOMOMHAIHH.

BBINYCKHUK TOJYyYUT BO3MOXHOCTb HAyYUTHCSI HEKOTOPBIM CIELUAIbHBIM MPUEMaM PpELICHUS
KOMOMHATOPHBIX 3a/1a4.

COJAEPKAHUE YYEBHOI'O ITPE/IMETA:

Yucaa
PanunonaJibHbIE YHCJIA
MHoxecTBO palMOHaIbHBIX uucen. CpaBHEHHE palMOHalIbHBIX uuncen. JledictBus ¢
panMoHaTbHBIMU YUCTIaMU. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecAimuiHol 0poosio.

HppanuoHajbHble YHCIA
[lonsiTe wWppanMoHaNBPHOTO 4ucia. Pacrno3HaBaHume WppanMOHANBHBIX uucen. [Ipumepsr

Jl0Ka3aTeNnbeTB B anredpe. MppanumonanbHoCcTh qncnaﬁ . [I[pumeHeHne B reOMeTpUH.
Cpasnenue uppayuonanbHulx yucen. MHoocecmeo OelcmaumenbHbix Yuce.

ToxnecTBeHHBbIE IPe0OPa30BaAHUA
YuciioBble 1 0yKBEHHbIEC BbIPAKEHUS
Belpaxkxenne ¢ mnepeMeHHOH. 3HaueHHME BbpakeHHsA. IloncTaHOBKA BBIpAXEHUII BMECTO
IIEPEMEHHBIX.

esbie BbIpaskeHUst
Crenenb C HaTypajdbHBIM IOKa3zaTeneM U e€ cBoiicTBa. [IpeoOpa3oBaHus BBIpAKEHMIA,
COJIEpIKaIMX CTETIICHH C HATYPAJIbHBIM I1I0Ka3aTelIeM.



OpnunouneH, MHOTouwlIeH. JIeMCTBUSL ¢ OJTHOWIEHAMHU M MHOTOWICHAMH (CIIOXKEHUE, BBIUUTAHUE,
yMHO)keHue). DopMybl COKpaIIEHHOTO YMHOXKEHUS: pa3HOCTh KBaIpaTOB, KBAAPAT CyMMBI  Pa3HOCTH.
Pa3noskeHre MHOTOWIEHA Ha MHOXHTENH: BBIHECEHHE OOIIEr0 MHOXKHUTENS 32 CKOOKH, 2pynnuposKa,
npumeHenue hopmyn COKpaueéHHo20 ymHodxceHus. Keaopammwiii mpéxunen, pasnodcenue K8aopamHo20
MPEXUNIeHA Ha MHOICUMETU.

JIpoGHO-palHOHAJILHBIE BHIPAKEHU S

Crenenb ¢ meibM mokasateneM. [IpeoOpa3oBanue qpoOHO-TUHEHHBIX BBIPAXKCHHUN: CIIOKEHHE,
YMHOXEHUE, JAeNeHUue. Aneedpauneckas Opobw. Jlonycmumsie 3HAYEHUs NEPEMEHHbIX 8 OpOOHO-
payuonanvhsix evipadicenusx. Coxkpawenue anceopauveckux opobeil. Ilpusedenue ancedpauveckux
Opobell k obwemy 3Hamenamento. [eicmeus ¢ anreebpaudeckumu Opoosamu. ClodiCeHUe, Bbluumatue,
VMHOJICEHUe, OeleHue, 8036e0eHUe 8 CIeneHb.

Ilpeobpazosanue svipadicenuil, COOEPHCAUUX 3HAK MOOYJIA.

KBajgpaTrHble KOpHH

Apudmernuecknii  KBaapaTHBI KopeHb. [IpeoOpa3zoBaHuMe BBIpaKECHHH, COJEpPIKAIIUX
KBaJIpaTHbIE KOPHHU: YMHOXXCHHE, JI€JICHHE, BBIHECCHHE MHOMKUTEN W3-1I0J 3HAKa KOpHS, 6HeceHue
MHOICUMENS NOO 3HAK KOPHS.

YpaBHeHUs] 1 HEPABEHCTBA
PaBeHcTBa
YucnoBoe paBeHcTBo. CBOWMCTBA YUCIOBBIX PaBEHCTB. PAaBEHCTBO C MepeMEHHOMN.

YpaBHeHust
[ToHsTHE ypaBHEHHS W KOpHS ypaBHeHUs. [Ipedcmasnenue 0 pasHOCUILHOCMU VPABHEHULL.
Obnacmwb onpedenenus ypasnenus (001acms OONYCMUMbIX 3HAYEHUL NePeMEHHOLL).

JInneiiHoe ypaBHeHMe M er0 KOPHH
Pemenne nuHEWHBIX ypaBHEHUU. Jlunetinoe ypaenenue ¢ napamempom. Konuuecmeo xopHeti
JIUHeUH020 ypasHenus. Peuienue TuHetiHblX YPasHeHUll ¢ napamempom.

KBanpaTHoe ypaBHeHHe H er0 KOPHH

KBanpartusle ypaBHeHus. HenosHele KBajpaTHblE YpaBHEHMs. J[MCKpUMUHAHT KBaJgpaTHOIO
ypaBHeHus. Dopmyia KkopHel KBaapaTHOTo ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme
Buema. PemnieHne KBaJpaTHBIX ypaBHEHUH: HCIIOJIb30BaHUE (HOPMYJBI IS HAXOXKAECHUS KOPHEH,
epagpuueckuti Memoo peuwleHus, pasziodceHue Ha MHOJICUmenu, noobop KopHel € UCNONb308AHUEM
meopemvl  Buema. Konuuecmeo KopHeu K6aOpamnoz20 YpasHeHus 6 3A6UCUMOCIU Om €20
ouckpumunanma. bukeadpammvie ypasnenus. Ypaenenus, c600uMble K TUHEUHbIM U KEAOPAMHBIM.
Kesaopammnuie ypasnenus ¢ napamempom.

JIpoOHO-panMOHAIbHbIC YPABHEHUS

Pemenne mpocredmux apoOHO-THMHEHHBIX YpaBHEHUU. Peuwtenue OpoOHO-pAYUOHATbHBIX
VPAaHeHUIl.

Memoowl pewenus ypasHenuii: mMemoobl PABHOCUNLHLIX NPeoOdpaA308aHULl, Memoo 3aMeHbl
nepemenHol, epaguieckuti memoo. Mcnonvzosanue ceoticme yHKyull npu peueHuu ypagHeHul.

IIpocmetiwue uppayuonanbHbie ypasHeHus 6uoa . f f(x)=a, \/f (x) = \/g (x) -

n
VYpasuenus suoa X' = a .Ypasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHU

YpaBHeHUE ¢ IByMs IEpEMEHHBIMU. JINHEWHOE ypaBHEHUE C ABYMs [IEPEMEHHBIMU. [Ipsamas kak
epagpuueckasn unmepnpemayus TUHeUHO20 YPAGHEHUs C O8YMS NepeMeHHbIMU.

IlonsiTe cucTeMbl ypaBHEeHUM. PellieHne cucteMbl ypaBHEHUM.



MeToap! perieHust CUCTEM JIMHEHHBIX YPaBHEHUI ¢ IByMsI IEPEMEHHBIMHU: epaguyecKutl memoo,
Memoo ClodceHUsl, METO]T TOJICTAHOBKHU.
Cucmembl TUHELHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

YucnoBble HepaBeHCTBa. (CBolcTBa 4YHCIOBBIX HepaBeHCTB. [IpoBepka copaBeqIMBOCTH
HEPABEHCTB MPH 33JaHHBIX 3HAUCHUSX TEPEMCHHBIX.

HepaBenctBo ¢ mepemenHoil. Ctporue W HecTporue HepaBeHCTBA. (Oobracmb onpeodeneHus
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

Pemienue nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u ezo pewenus. Pewenue keaopamHuvlx HepaseHCma: UCNONb308AHUe
ceolicme U epaguxa KeaopamudHol QYHKYUU, Memoo UHMep8anos. 3anuco peuleHus K8aOpamHo2o
Hepagencmaa.

Pewenue yenvix u 0poboHo-payuonanibHblx HEPA8eHCcme MemoooM UHMEPEALOS.

CucreMbl HEpaBEeHCTB

CucreMbl HEpaBEHCTB € OJAHOM MEPEeMEHHOI. Perienne cucteM HepaBeHCTB ¢ OHON TePEeMEHHOM:
TUHEHHBIX, K8aopamHulx. VI300pakeHNne PeIIeHUs CUCTEMbI HEPAaBEHCTB Ha YHCIIOBOW MPSAMOM. 3anuch
pEIIeHUs CUCTEMbl HEPABEHCTB.

DOyHKUNH

IHousitne pyHKkumMu

JlexapToBbl KOOpAMHATHI Ha MIOCKOCTU. DOpMUPOBaHNE TPEICTABICHUNA O METAlpeIMETHOM
MOHATUHU «KOOpAUHATB. CriocoObl 3aiaHus (GYHKIWN: aHATUTHYECKUH, TpaduuecKuii, TaOINIHbIN.
I'paduk pynkuuu. [Tpumeps! GyHKLINHA, TOTyYaeMBbIX B IPOIECCE UCCIIEIOBAHUS PA3IUYHBIX peaTbHBIX
MIPOIIECCOB U PEIIeHUs 3a1a4. 3HaueHne QYHKIUHU B Touke. CBoiicTBa (YHKIIMI: 001aCTh OMpeacIeHus,
MHO>KECTBO 3HAYCHUM, HYJIH, IPOMEKYTKH 3HAKOMOCTOSHCTBA, YEMHOCMb/HEeYEMHOCMb, TIPOMEKYTKU
BO3pacTaHusl U yObIBaHUs, HauOoiblllee U HauMeHbluee 3HaueHus. VccienoBaHue (QyHKIMHM HO €€
rpaduky.

IIpeocmasnenue 06 acumnmomax. Henpepvienocmo ¢hynxyuu. Kycouno- 3a0annvie pynkyuu.

JIuneiinasi pyHKuMsA

CpoiictBa u rpaduk JuHeHHON (yHkuMU. YrioBoil ko3¢ ¢uimeHt npsmoil. Pacnonoxenue
rpaduka JTUHEMHON (QYHKIMK B 3aBUCUMOCTH OT €€ yrioBOro ko3d@uirenra u cBOOOJHOTO 4JeHa.
Haxooicoenue xkoagppuyuenmos nuneiino Gyukyuu no 3a0aHHbLIM YCIOBUAM: HPOXOHCOeHUE NPAMOU
yepez 06e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOACOEHUEe RPAMOU yYepe3 OAHHYI0 MOYKY U
napannenbHol OaHHOU NPSIMOLL.

KBagparnunasi GpyHkous

CgoiicTBa u rpaduk kBagpatuaHon GyHKINUU (Tapadoina). I[locmpoenue epaghuka keaopamuunou
@yukyuu no mouxam. HaxoxkneHue Hylned KBaApaTUUHOW (YHKIMHU, MHOXMCECMBA 3HAYEHUl,
NPOMENCYMKOB 3HAKONOCHMOSHCMBA, NPOMENCYMKOE8 MOHOMOHHOCHIU.

OopaTHasi NPONOPUHMOHAJIBLHOCTH

k
CgoiicTBa ¢pyHKINHU Y = K y = —. I'unepOomna.
X x

I'pagpuxu gynxyuir. [lpeodpasosanue epaghuxa ynxyuu Yy = f(X) 011 nocmpoernus epaguxos
gyuxyuii uoa y =af (kx+b)+c.

I'paghuxu ¢pynxyui y:a+ﬁ, y=x,y=3%Xx, y=|x|.
+

IMocienoBaTeJbLHOCTH U POTPECCHH



UucnoBass mocienoBaTeabHOCTh. [IpUMepbl 4YMCIIOBBIX IOCIEA0BATEIbHOCTER. beckOoHeuHbIe
MOCJIeIOBAaTEILHOCTH. ApudmMeTndeckas mporpeccuss U e€ CBOMCTBA. ['eoMeTpuyeckass Mporpeccusi.
Dopmyna obue2o uiena u cymmul N NEPBuIX YIeHO8 APUPMemuyecKoll U 2eoMempuyecKoll npocpeccuil.
Cxooawascs eeomempudeckas npocpeccus.

Pelnenne TeKCcTOBBIX 3224

3agauu Ha Bce apupMeTHYECKHUE AeiicTBUS

Penrenne TEKCTOBBIX 3agad apUPMETHYECKHM crocoOoMm. Vcrmosnp3oBaHue TaOIUIl, CXeM,
YepTEeKEH, APYTUX CPEACTB MPEACTABICHUS JAHHBIX MIPH PEIICHUH 3a]1a4H.

3agauu HA IBUKeHUE, PA0GOTY M MOKYNKH

AHaJIM3 BO3MOXKHBIX CHTyallMid B3aWMHOTO PACIIOJIOKEHHUS OOBEKTOB TPU WX JBU)KCHUH,
COOTHOILIEHUS] 0OBEMOB BBITOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agaum Ha YACTH, 10JIM, IPOLEHTHI

Pemenue 3amay Ha HaxOXKJIEHHE YacTH YUCIA M YHCIAa MO €ro yactu. Pemenwe 3amay Ha
MPOIICHTHI U 10JIU. [IpMeHeHre TPONOPIHiA IPY PEIICHUH 3a/1a4.

Jlornueckue 3agauu

Penrenue noruueckux 3anau. Peuwenue nocuueckux 3a0ay ¢ nOMouwbio epagos, maodauy.

OcHOBHBIE MeTOJbI pelleHHus] TEKCTOBBIX 3aaay: apu(METHUYCCKUH, anreOpandecKui,
nepe0op BapuaHTOB. [lepsuyHuvle npedcmasgienus 0 Opy2ux Memooax peulerus 3a0ay (ceomempuyeckue
u epaguueckue memoost).

CTaTHUCTHKA ¥ Teopus BEPOSTHOCTE

Crarucruka

TabnuuHoe u TpadUyecKoe MPEICTABICHUE IAHHBIX, CTOJIOYAThICE M KPYrOBBIC JIHATPAMMEI,
rpaduky, MpUMEHEHHE IuarpamMMm U TpadUKOB sl OMUCAHUS 3aBHCHUMOCTEH pealbHBIX BEIWYHH,
u3BJicdyeHHEe WHOpMAaNMKU W3 TaONUI, auarpaMM W rpadukoB. OmnwmcarenbHbBIE CTATHCTUYCCKUE
MOKa3aTeIN YUCIOBBIX HAOOpPOB: cpelHee apuPMETHUecKoe, MeduaHna, HauOolblliee U HaMEHbIIee
3HaueHus. Mephl paccenBaHUs: pa3Max, OUCnepcus U CMmaHoapmuoe OmKIOHEeHUe.

CrnyuaiiHas W3MEHUYUBOCTh. l3MeHUHMBOCT, Tmpu u3MepeHusx. Pewawowue npasua.
3axonomepHocmu 8 USMEHUUBBIX BENUUUHAX.

Cayuaiinbie coObITHS

CrnyualiHple OMNBITHl (3KCHEPUMEHTHI), DSJEMEHTAPHBIE CIIy4ailHble COOBITUS (MCXOJIBI).
BepositHoct  snemeHTapHbIX  coObITHiL.  CoOBITHMSI B CIyd4alHBIX  OKCIEpUMEHTaX M|
OJIarOMpPUSITCTBYIOIINE JJIEMEHTapHbIe COOBITUs. BeposTHOCTH ciiydalHbIX COOBITHI. ONBITH €
PaBHOBO3MOXKHBIMHU ~ DJIEMEHTapHBIMU ~ cOOBITUSIMU. Kitaccudyeckue BEpOSTHOCTHBIE OMBITHI  C
WCIIOIb30BAaHUEM MOHET, KYOWKOB. [lpedcmasnenue cobvimuti ¢ nomowpto ouazpamm Jiiepa.
IIpomusononoocusvie codbvimus, o00veouneHue u nepeceverHue coovimutl. Ilpasuno crodiceHus
gepossimuocmei. Cunyyaiinviti 6vi60p. IIpeocmasnenue sxcnepumenma 6 euoe oepesa. Hezasucumvle
coovimus. Ymuooicenue eeposmuocmeri Hezagucumvlx cobvimuil. Ilocnedoeamenvhvle Heszagucumvle
ucnvimanus. IlpencraBieHne o He3aBUCUMBIX COOBITHSX B KU3HU.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanoéxu, axmopuan uucia. Couemanus u YUCIO COYEMAHUIL.
Dopmyna uucna covemanuil. Tpeyzonvnux Ilackana. Onvimsl ¢ OOTLUWUM YUCIOM PABHOBO3MONCHLIX
/IeMeHmMapHblX cobbimutl. Buiuucnenue eeposmuocmeti 8 onvimax ¢ npuMeHeHueMm KOMOUHAMOPHLIX
Gopmyn. HUcnvimanua Bepuynnu. Yenex u neyoaua. Bepoamuocmu cobvimuii 6 cepuu UCHbIMAaHUlL
bepuynnu.

Cnyuaiinvle éenuyunbl
3Hakomcmeo co cyyaiHbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHbIX CIYYAUHbIX 8ETUYUH.
Pacnpeoenenue eéeposmnocmeii. Mamemamuueckoe odxcudanue. Ceolicmea mamemamuiecko2o
oorcuoanus. Ilonsamue o 3axone 6onvuiux yucen. Mzmepenue geposmuocmei. llpumenenue 3akona
OONBLUUX YUCET 8 COYUOTIO2UU, CIMPAXOB8AHUU, 8 30PABOOXPAHEHUU, obecneyeHuu Oe30nacHoCmu
HaceneHuUs 8 Ype38bluaAlHbIX CUMYAYUSIX.



TemaTnueckoe IIIAHKPOBAHME

Tema | Kou-Bo yacon
7 KJj1ace
Iloemopenue 4
AnredOpanyeckne BbIPaKeHUs 9
YpaBHeHHs ¢ OJHUM HEM3BECTHBIM 8
OnHOYJIeHbI 1 MHOTO4JICHBI 16
Pa3jio:keHre MHOI04JICHA HA MHOKHTEIH 16
Anredpanyeckue Jpodu 18
JIuneiinas pyHKuMA U e€ rpadux 10
Cucrembl ypaBHEHHUH € ABYMs HEU3BECTHBIMHU 12
BBenenne B KOMOMHATOPUKY 5
HToroBoe noBropeHune 4
NUTOI'o 102
8kiacc
IloBTOpEHME 5
HepaBencrBa 20
IIpudau:keHHbIe BHIYMCICHUSA 8
KBaaparnbie kopuu 13
KBaaparHbie ypaBHeHHs 25
Keaaparuynas gyHkums 12
KBaaparnble HepaBeHCTBA 12
IloBTOpEHME 7
UTOoro 102
9 kaace
IloBTOpEHME 4
CreneHb ¢ palimoOHATbHBIM NOKa3aTe1eM 12
Crenennasi pyHkumst 16
IIporpeccun 14
CayuaiiHble cOObITHS 10
CuyuaiiHble BeJIMYMHBI 12
MmuoxecrBa. Jloruka 10
IloBTOpEHME 24
HUTOr'o 102




