PACCMOTPEHO COI'JIACOBAHO

Ha 3acemanuu IIMO 3amecTuTens qupekropa mo YBP HupexTop mxdnm iy, -‘EPHOBA JL.A
DU3UKO-MaTEeMaTUYECKOT0 [TUKIIA g(%, v~ /KYJIPSILIOBA E.H. / HpHKa?, 01: 30 08. 202' N 127/0
otoxon Nel ot 29.08.2023 N et Y 4
72 f /Haceiptaunosa T.A./
PABOYAS ITPOI'PAMMA
HanmMeHnoBanue yueOHOro rnpeamera Anrebpa
Knacc 9
Yuurenb Eroposa H. A.
KoangecTBO yacos: Bcero 99 yacoB B roj, B Henemo 3 yaca
[TnanupoBaHKE COCTABICHO HA OCHOBE Anrebpa. COopHuk pabouux Tmporpamm. 7-9 Kiaccel: ydeOHOE MOcoOue s

oOmreoOpazoBar. opranuzanuii /coct.T.A.BypmuctpoBa — M.: [Ipocsemenue, 2016

1. YueOHuk: Anre6pa 9 knacc.®I'OC : yuebHuk ays obmeoopa3zoBarenbHbix opranuzanuii / KO.H. Maxkaperues, H.T'.
Munmrok, K.M.Hemkos, C.b. CyBopoBa; nox pea. C.A. Tenakockoro - M.: IIpocsemienue, 2016 t

2023— 2024 y4ebHbIii TO1



Pabouasi nporpaMma coctaBjieHa ¢ Y46TOM BO3MOKHOIO TUCTAHIIMOHHOTO 00y4eHHs B YCJIOBHSIX HOBOI KOPOHABMPYCHOM MH(eKINH.

I. IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUSA TNPOT'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA
W3yueHnne MaTeMaTUKU B OCHOBHOM LIKOJIE Ja€T BO3MOXKHOCTh 00Yy4aIOLIMMCS JJOCTHYB CIEAYIOIINUX Pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI
JInuHOCTHBIE pe3yJIbTaThbl OCBOCHHUSI IPOTPAMMBbI YU4EOHOT O Kypca «Anredpa» XxapakTepu3yrTCs:
1) maTpuoTnyeckoe BOCIIUTAHUE:

IMMPOABJICHUECM HHTCPECAa K MPOULIOMY KU HACTOALIEMY pOCCHﬁCKOﬁ MaTreéMaTuKy, OCHHOCTHBIM OTHOIICHHUECM K JOCTHXCHHUAM pOCCHfICKPIX
MaTCMaTHKOB U pOCCHﬁCKOﬁ MaTeMaTUIeCKOMI IIKOJBbI, K UCIIOJB30BaAHHUIO 3THUX ,Z[OCTPI)I(GHI/II;’I B IPYIr'uX HayKax WU HPpUKIAJHBIX C(bean;

2) rpakIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBINOJIHEHHIO O0O0SI3aHHOCTEN TpakJaHWHA M pealu3alld €ero IpaB, MPEACTAaBIEHUEM O MaTeMaTHYeCKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUN, MpOLEAYp TpakKIaHCKOro oOmiecTBa (HAMpUMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO0 ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUH HAyKd, OCO3HAHHMEM Ba)KHOCTH MOPAJIBHO-3TUYECKUX
MIPUHIIMIIOB B AESITENLHOCTH YUYEHOTO;

3) Tpy/i0BO€ BOCIIMTAHME:

YCTAaHOBKOW HAa AaKTHUBHOE YydYacTHE B pEHICHHHM MPaKTUYECKUX 3aJad MaTeMaTH4YeCKOW HampaBlIE€HHOCTH, OCO3HAHHUEM BaXHOCTH
MaTeMaTH4eCKOro 00pa3oBaHus Ha MPOTSHKEHUU BCEH KU3HU ISl YCIIEITHON MPpo(ecCHOHABbHOM AeSITEeNbHOCTA U PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TOCTPOCHHEM HWHAMBHUAYAIbHON TpPaeKTOpUHM OOpa3oBaHUS M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB H
00IIeCTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMMOHAJIBHOMY M JCTCTHUUYCCKOMY BOCIIPHATHIO MAaTCMATHUUYCCKUX 06T>GKTOB, 3aja4, pe].HeHHﬁ, paCCY)KﬂCHHﬁ, YMCHUIO
BUACTb MAaTEMAaTUUICCKNEC 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MIO3HAHUS



OpHEHTalle B JEATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX IPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YeJIOBEKa,
MPUPOABI U OOIIECTBA, MOHMMAHUEM MaTeMaTHYEeCKOW HAyKH Kak cqepbl 4eTOBEUYEeCKOW NEeATENIbHOCTH, TAloB €€ pa3BUTHUA M 3HAYMMOCTH JUIS
pa3BUTHS LMBWINW3ALMM, OBJAJCHUEM SI3BIKOM MaTeMAaTHKM M MaTeMaTHYeCKOM KyJIbTYpOoH KakK CpEeACTBOM II03HAHUS MHpA, OBJIAJICHUEM
MPOCTEHIIIMMH HABBIKAMU UCCIIEIOBATEIBCKOM 1eATEIbHOCTH;

6) pusuueckoe BocnuTaHue, GopMHPOBAHUE KYJIbTYPbI 310POBbsI H SMOLMUOHAIBLHOT0 0JIATONIOTYYHSI:

TOTOBHOCTBIO NPUMEHATh MaTeMaTHYECKHE 3HAHHMS B MHTEPECaX CBOETO 3J0POBBS, BEACHUS 37J0POBOTO 00pasa XH3HH (310pOBOE NHTAHUE,
cOanaHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, PETyJIsipHas GU3ndYecKasi akTUBHOCTb), C(OOPMUPOBAHHOCTHIO HABbIKA pedIieKCHH, TPU3HAHHUEM CBOETO
IpaBa Ha OMIMOKY ¥ TaKOTO XK€ MpaBa APYroro 4eIOBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWUW Ui PEIIeHUs 3a/ad B 00JacTH COXPAHHOCTH OKpY KAIOIIeW Cpelbl, MIaHUPOBAHUS
MOCTYTIKOB U OIIEHKH WX BO3MOXKHBIX MOCIIEICTBUI ISl OKpPY KaIOIIEeH Cpe/bl, 0CO3HAHHEM INI00ATBHOTO XapaKTepa SKOJIOTUYECKHX Mpo0eM U myTen
WX pelICHHUS;

8) ajanrangusi K USMECHAKINMUMCHA YCJIOBUAM COIMAIBLHOM 1 I[pHpO)IHOﬁ Cpeabl:

T'OTOBHOCTBIO K HeﬁCTBHHM B YCJIOBHAX HeOHpe,I[eJ'IéHHOCTI/I, IMMOBBIIICHUIO YPOBHA CBOEHM KOMIIETEHTHOCTH Uepe3 MPAKTHICCKYIO ACATCIIBHOCTD, B
TOM YHUCJIC YMCHUC YUUTBHCA Y APYTUX JIIO,Z[CI>'I, HpI/IO6pCTaTB B COBMECTHOM JIeITEILHOCTH HOBBIS 3HAaHW, HABBIKH 1 KOMIICTCHIIUN U3 OIIbITA APYTUX;

HeO6XO,Z[I/IMOCTBIO B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHHI>i, B TOM 4YHCJIC (pOpMyJ'IPIpOBaTB nacu, NMOHATHUSA, TUIIOTC3bI 00 00BEeKTax u SBJICHHUAX, B TOM
YUCJIC paHCC HCU3BCCTHBIX, OCO3HABATH Heq)I/IIlI/ITI)I COOCTBEHHBIX 3HAHUH U KOMHCTCHTHOCTGI?I, IJIaHUPOBATH CBOE Pa3BUTHC;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO KaK BBI30B, TPEOYIONINI KOHTPMEp, KOPPEKTUPOBATH
MIPUHUMAEMBbIE pEelIeHUs] U JeHCTBUS, POPMYIHUPOBATH U OLEHUBATh PUCKU U TIOCIEACTBUS, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI
Ilo3naBaTenbHbIC YHHBeEPcadbHbIe y4eOHbIE JeHCTBUSA

Ba3zoBble Jjornyeckue aAeiicTBus:



e BBUBJIATE M XapakTepU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTeMaTHYECKUX OOBEKTOB, IOHATHH, OTHOLIEHUH MEXAy MOHITUAMH,
(dbopMyIMpoOBaTh ONpeeNeHNs] HOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMU, OCHOBaHHUS 1151 000OIIEHUS U CpaBHEHMS,
KpUTEpUU IPOBOAMMOI0 aHAJIN3a;

e BOCIPUHHMMATH, (HOPMYIUPOBaTh M MPEeoOpa3OBHIBATh CYXKACHUSA: YTBEpIHUTEIbHbIE M OTpHUIATENbHbIE, €IMHUYHbIC, YacTHbIE M OOIIue,
YCIIOBHBIE;

e BBIABJIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUUS B (aKTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUAX, MpeAIaraTh
KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

e JleJaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€AYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIFOUEHNUH 110 aHAJIOTHH;

e pa30uparTh JI0Ka3aTelIbCTBA MATEMAaTUYECKUX YTBEP)KICHHM (MpsiMble W OT MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE
JI0Ka3aTelbCTBA MATEMAaTHUECKUX (DAKTOB, BHICTPAUBATh apTyMEHTALMIO, IPUBOAUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHbIE
paccyXJIeHHUS;

e BbIOMpATh crOcOO perieHus yuyeOHOH 3ahaun (CpaBHMBATh HECKOJIBKO BAapMAaHTOB pEIICHUs, BbIOMpaTh Haubojiee MOAXOAALIMHA C y4ETOM
CaMOCTOSITEJIHO BbIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbCcKHue AeiicTBHS .

e  HCHOJB30BATH BOMPOCHI KAK UCCIIEOBATEIILCKUN HHCTPYMEHT O3HAHUS, (POPMYIIMPOBATH BOIPOCHI, (PUKCHUPYIOLIHE TPOTHBOpEYHE, TpodIemy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTyMEHTHPOBATh CBOIO MO3ULINI0, MHEHHE;

e TMPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJOXHBII JKCIEPUMEHT, HEOONbIIOE WCCIEAOBAaHHE IO YCTAHOBIICHHIO
0COOCHHOCTEH MaTeMaTH4ecKoro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

e CaMOCTOSTENHHO (HOPMYIHpPOBATh OOOOIIEHHS ¥ BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOTO HAOMIOJEHUS, HCCIECIOBAaHUS, OICHUBATh
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIEHUII;

e IIPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, & TAKIKE BBIBUTATh IIPEANIOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ unopmaumeii:

e BBIABIATH HEAOCTATOYHOCTH U H30BITOUHOCTH MH(OPMAIIUHU, TaHHBIX, HEOOXOAUMBIX JIIsl pEIICHUS 3a/1a4H;

e BBIOUPATH, AHAIM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH WH(HOPMAIIUIO PA3THYHBIX BUIOB U (hOPM IIPEICTABICHHSI,

e BbIOMpaTh (opMy mpeiacTaBiIcHHS HHPOpPMAIMK M WUTIOCTPUPOBATH peIlacMble 3a/Jayd CXEMaMH, JHarpaMMaMH, WHOW TIpadHKod U UX
KOMOHHALIMSIMU,

e  OIIEHUBATH HAAEIKHOCTH HH(HOPMAIIUU TIO KPUTEPUSIM, TIPEITIOKEHHBIM YUUTENEM WK C(HOPMYTHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

e BOCIPHUHUMATH U (i)OpMy.TII/IpOBaTB CYXICHUA B COOTBECTCTBHUHU C YCIIOBUAMHU U LETIAMU O6HICHI/I$I, SACHO, TOYHO, 'PaMOTHO BBIpaXaTb CBOXO TOYKY
3pCHHUA B YCTHBIX U IMCBbMCHHBLIX TCKCTAX, AaBATh MMOACHCHHU 110 XO4Yy PCIICHHUA 3aa4ui, KOMMCHTUPOBATH HO.Hy‘-IGHHLIﬁ PE3YJIbTAT;



e B X0Je 00CYXIIEHHs 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMBbI, TPOOJIEMBI, pEIaeMoii 3a/1au, BRICKa3bIBaTh HJICH, HAIlCIIEHHBIC Ha
MIOUCK PELEHMs, COTTOCTABIIATh CBOM CYXXKJICHMS C CYXKIAECHUSIMH IPYTUX YYaCTHUKOB JMaiora, OOHapy»KMBaTh pa3Iuyne U CXOJCTBO MO3ULUH, B
KOPPEKTHOH Gopme (HOpMYyITHUpOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

e MPEICTABIATH PE3yJIbTaThl PEIIECHUs 3a/adyM, HKCIEPUMEHTA, UCCIEJOBAaHUs, MPOEKTa, CAMOCTOSTEIbHO BHIOMpATh (POpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTALUU U 0COOEHHOCTEN ay IMTOPUY;

e IIOHMMATh U UCMOJIB30BATh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW PaOOThI IPU PELICHUH Y4eOHBIX MaTeMaTUYECKHX 3a/1a4;

e IPUHUMATh LIEJIb COBMECTHOH N1€ATEIbHOCTH, IIJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM pabOThI, pacipeneisTh BUIbl padoT, 10roBapUBaThCs,
00CyX/1aTh MPOLIECC U Pe3ybTaT pabOThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOACH;

e  Y4acTBOBAaTb B IPYIIIOBBIX opMax padboTsl (00CyKaeHUS, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBbI U JIPYTHE), BBIMOIHITH CBOIO YaCTh pabOThI U
KOOPAMHUPOBATh CBOM JACWUCTBUS C JAPYTMMM 4WIEHAMH KOMaHbl, OLEHHBATh KAYeCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT IO KPUTEPUSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIE YHUBepCaJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranm3zauus:

e  CaMOCTOSATENBHO COCTABIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H (MM €T0 4acTh), BBIOMPATH CIIOCO0 peIIeHHsI ¢ Y4ETOM UMEIOLINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(OpMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIN HHTE/JIEKT:
e BIJAJETH CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca U pe3yJibTaTa PEIICHUs MaTeMaTHIeCKO 3a/1a4u;
e TPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYThH IPH PEIICHUU 3aJa4d, BHOCHUTh KOPPEKTHBBI B JEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, HAMIEHHBIX OITMOOK, BBISIBJICHHBIX TPYIHOCTEH;
o OLCHHUBATh COOTBETCTBUC pGSYJ'IBTaTa OCATCIIBHOCTHU HOCTaBHeHHOﬁ Ieian u yC.]'IOBI/ISIM, O6T)$ICH$ITB HpI/I‘II/IHBI JOCTUXCHUS NI HEOJOCTUIXCHUS
€N, HAXOJUTh OINOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY .
NPEIMETHBIE PE3YJIBTATHI
K koHIly 00yueHus B 9 Kjacce 00yJaronuiics MOJIyIHUT CIEeTYIOIINE MPEIMETHBIC Pe3yIbTaThI:

Yucaa ¥ BLIYUCIEHUS

Hcmonp30BaTh HavYadbHBIC MNpEACTABJICHUA O MHOXKCCTBEC )I@f/iCTBHT@J'IBHBIX HUCCI i1 CpaBHCHHA, OKPYIJICHUA U BBI‘II/ICJIeHI/Iﬁ, I/I306pa)I(aTI)
HCﬁCTBHTCHLHBIC YHucCJjia TOYKaMH Ha KOOpI[I/IHaTHOﬁ HpHMOﬁ.



[TpuMmeHsTh MOHATHE apUPMETHYECKOTO KBaJPaTHOIO KOPHS, HAaXOAWTh KBaJpaTHBIE KOPHU, UCHOJIb3yS MPHU HEOOXOAMMOCTH KaJbKyJATOD,
BBITOJTHATH MPEOOPa30BaHMsI BBIPAKEHUHN, COJEPKAIIUX KBapaTHbIE KOPHH, UCIIONIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3alliCH OONIBIINX M MaJbIX YHCET C IIOMOINBIO JCCATHYHBIX z[p066171 u crencHel yncaa 10.
CpaBHI/IBaTB " yIopsaaouuBaTh palilMOHAJIbHBIC U UppallMOHAJIBHBIC YHCJIA.

BrImmonaaTs apI/I(bMeTI/I‘{eCKI/Ie HeﬁCTBHH C pauOHaJIbHBIMU 4YHCJIaMH, COYC€TasA YCTHBIC W IMHMCBbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYMCIICHHUA C
HppalOHAJIbHBIMU YHUCJIIAMU.

Haxoaute 3HaueHUs CTENEeHEH C LIeIbIMU ITOKa3aTeIsIMU U KOpHeﬁ, BBIYHCIIATH 3HAYCHUA YU CIIOBBIX BBIpa)KeHHfI.

OprrJ’IHTB HeﬁCTBHTeHBHBIe 4uciia, BBIIOJIHATh IPUKUAKY PE3YyJIbTaTa BBILII/ICJ'IGHI/II‘/'I, OLICHKY YHMCJIOBBIX BBIpa)KCHHfI.

Aﬂreﬁpanqecm/le BbIPAKCHUA

HpI/IMeHSITI) IIOHATHUEC CTCIICHU C I CJIBIM ITOKA3aTCJIEM, BBIIIOJIHATH npeo6pasoBaHHs[ BBIpa)I(eHPIfI, COoACpKAMUX CTCIICHU C LCJIbIM IMOKA3aTCIICM.

BBITIONMHATE  TOXKIECTBEHHBIE TPEOOpA3OBaHUsl PAIMOHATBHBIX BBIPAKEHWH Ha OCHOBE TMPAaBWI JICWCTBUW HAJl MHOTOWICHAMH H
anreOpanvdecKuMHu JIPOOSMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[TpumeHsTh MpeoOpa3oBaHUs BHIPAKEHUH JISl peLISHHs pa3IUYHbIX 3a/1a4 U3 MaTEeMaTUKH, CMEXXHBIX ITPEIMETOB, U3 pealbHON MPAKTUKH.
YpaBHeHusI 1 HEPABEHCTBA

Pemratr nmuHeliHbBIEe U KBAaAPATHBIC YPABHCHUS, YPABHCHUA, CBOAAIIHUECS K HUM, HpOCTCfIIHPIG IIpO6HO-paIII/IOHaJIBHI>I€ YpPaBHCHUA.

Pemate cucrembl AByX JIMHEMHBIX YPAaBHEHUU C ABYMs MEPEMEHHBIMU M CHUCTEMBI JIByX YPAaBHEHUW, B KOTOPBIX OJHO YPABHEHHE HE SIBJISETCA
JIMHENHBIM.

PemaTte TekcToBble 3ajauM anreOpandeckuM CIocoOOM € TOMOILIBIO COCTABJICHUS YPaBHEHHUS WM CHUCTEMBl JBYX YpaBHEHHM C JByMs
IIEPEMEHHBIMU.



[IpoBomuTh TIpOCTEHINIE HMCCIIECNOBAHMS YpPaBHEHWH M CHCTEM YypaBHEHHW, B TOM YHCIIE C NMPUMEHEHHEM TrpadUyecKuX MpeICTaBICHUN
(ycTaHaBNIHMBaTh, UMEET JI YPAaBHEHHUE WIIM CUCTEMA YPaBHEHUN PEIIEHUs], €CITU UMEET, TO CKOJIbKO, U TIpoyee).

Pemartes nuneiiHbie HCEpPAaBCHCTBA, KBAAPATHbIC HCPABCHCTBA, I/1306pa)KaTL peICHUC HECPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3aIMUCbIBaTh PCHICHUC C
IIOMOIIBIO CHUMBOJIOB.

Pemrate cucTeMBbl JIMHEMHBIX HCPABCHCTB, CHUCTCMblI HCPABCHCTB, BKIIIOYANOMIUC KBAAPATHOC HCPABCHCTBO, I/1306pa)I(aTB peICHUC CUCTCMBI
HCPABCHCTB Ha YHCIIOBOM prIMOfI, 3aIIMCBhIBAaTh PCIICHUE C IIOMOIILIO CUMBOJIOB.

Ncnonb30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 3a/1a4.
DOyHKUUH

[TonnMarth ¥ UCTIOIB30BATh (PYHKIIMOHAIHHBIC TIOHATHS U SI3bIK (TEPMUHBI, CAHMBOJIUYECKHE 0003HAYEHUS), ONPEACIATh 3HaUCHHE (DYHKIIUU TIO
3HAYEHUIO apTyMEHTa, ONPEAeIsATh CBOWCTBA (DyHKIUU MO e€ rpaduky.

Pacnio3snaBath QpyHKIIMM U3y4EeHHBIX BUAOB. [loKa3bIBaTh CXeMAaTUYECKU PACIIOIOKEHNE HA KOOPAMHATHOM IIIOCKOCTH IrpaMKOB (QYHKIUH BUAA:
— — — — 2 — 3 — . o
y= kx, y= kx + b, y= k/X, y=ax + bx + c, y=X,y= \/X, y= |X|, B 3aBUCHMOCTH OT 3Hau€HHH K03()(PUIHEHTOB, OUCHIBATH CBOWCTBA
(byHKIMA.

Ctpouth rpaduky sneMenTapHbIX GyHkumid Buma: y = k/x, y = X%, y = X’y = |x|, y = VX, onuchBaTh CBOHCTBA YHCIOBOH (BYHKIHH 10 68
rpaduky.

Ctpouts u n300pakaTtb CXeMaTUuyecKu rpaduKku KBaApaTUUHbIX (YHKIMH, OMUCHIBATH CBOMCTBA KBAAPATUUHBIX (PYHKIMH MO UX TpaduKaM.

Pacno3naBate KBagpaTHUHYIO QYHKIHIO 1O (hopMyIie, MPUBOAUTH MPUMEPHI KBAIPATUIHBIX (DYHKIIMN U3 pealbHON KHU3HH, (PU3UKH, TEOMETPHUH.
Yucii0Bble N0CJIEA0BATEIBHOCTH M IPOIPECCUH

Pacrnio3HaBaTh apu()METHYECKYIO U T€OMETPUYECKYIO IPOrPECCUH MPH Pa3HbIX CIOcO0ax 3aJaHMs.

BbINonHATE BBIYMCIEHUS C UCIIOIB30BaHUEM (OPMYII N-To WieHa apu(pMeTHIeCKO 1 TeOMETpUUECKON IPOrpeccuii, CyMMBbI IIEPBBIX N YIEHOB.

I/I306pa)KaTI) YJICHBI ITOCJICA0BATCIPHOCTH TOYKAaMH Ha KOOp)II/IHaTHOI\/’I TIJIOCKOCTH.



PemraTs 3aa4M, CBA3aHHBIC C YMCIIOBBIMH ITOCICIOBATCIBbHOCTAMHA, B TOM YHUCJIC 3a4a4HU U3 peaHLHOﬁ KHU3HHU (C HCIIOJIb30BAHUEM KAJIBKYJIATOPA,

U(POBBIX TEXHOJIOTHUH).

TPEBOBAHUS K YPOBHIO ITIOAI'OTOBKU BbIITYCKHUKOB

B pe3ysibTaTe n3yuyeHuss MATEMATHKH YY€HUK [0JI7KeH 3HATH/IIOHUMATH

. CYILIECTBO MOHATUSA MaTEMAaTUYECKOT0 I0KA3aTeIbCTBA; IPUMEPBI JOKA3ATEIbCTB;

o CYILIECTBO MOHATHS aJITOPUTMA; IPUMEPHI AITOPUTMOB;

. KaK HCHOJB3YIOTCS MaTeMaTHuecKue (QOpMyIbl, ypaBHEHHMS W HEpPaBEHCTBA; HPUMEPbl HMX MPUMEHEHUS JUIsl pelleHHs
MaTeMAaTHYECKUX U NMPAKTHYECKUX 3a/1a4;

o KaKk MaTeMaTH4YeCKH OIpeJesieHHble (YHKIMU MOTYT ONMCHIBaTh peallbHble 3aBUCUMOCTH; IPUBOAUTH IPUMEPHI TAKOI'O
OIHMCAaHUS;

° KaK MOTPeOHOCTH MPAKTUKH MPUBEIN MATEMaTHYECKYIO HAyKy K HEOOXOIUMOCTH PACIIMPEHUS MOHATUS YUCIIA;

° BEPOSITHOCTHBIA XAaPaKTEP MHOI'MX 3aKOHOMEPHOCTEH OKpYXKAIOLIEr0 MHpa; IPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEH M
BBIBOJIOB;

o KakuM 00pa3oM TIeOMeTpHs BO3HHUKIA M3 MPAKTHMYECKUX 3aJad 3eMJIEMEpHs; IMpPUMEpPbl I€OMETPUYECKHX OOBEKTOB M
YTBEPKACHUM O HUX, BAXKHBIX Ul IPAKTUKU;

o CMBICJT MJCANM3alMN, MO3BOJISIIONIEN pemaTh 3aJa4d pPealbHOW JEHCTBUTEIBHOCTH MATEMATHYECKUMHU METOJIAMH, IPHUMEPHI

OH_II/IGOK, BO3HUKAOIIUX IMPpHU UACAITU3AITNH.

yMeTh

° COCTaBJIATH OyKBEHHBIE BBIPAKEHUS M (HOPMYJIBI 1O YCIOBHSIM 3ajad; OCYUIECTBISITh B BBIPAKCHHUAX U (POPMYJIax YHCIOBEIC
MOJICTAHOBKH U BBIMOJHITH COOTBETCTBYIOIUE BBIYUCIIEHUS, OCYIIECTBIISATH OJICTAHOBKY OJHOTO BBIPAXKEHUS B APYTOE; BbIpaXkaTh U3 (HOpMYII
OJIHY IIEPEMEHHYIO YE€PE3 OCTAJILHBIC;

° BBITIOJIHATH OCHOBHBIE JICHCTBHS CO CTETMEHSMHU C IEJBIMHU MOKA3aTeNsIMH, C MHOTOWICHAMH M C alreOpanyecKuMH ApOOsMH;
BBINOJIHATH Pa3jI0KEeHNE MHOTOUJICHOB Ha MHOXHTEJIH; BBIMOIHATh TOXK/IECTBEHHbIE TPE0Opa30BaHuUs PAllMOHAIBHBIX BBIPAKEHUIA;

. NPUMEHATh CBOMCTBA apU(PMETUYECKHX KBAaJPAaTHBIX KOPHEW JUIs BBIYMCICHUS 3HAYeHUH W TpeoOpa3oBaHUIl UYHCIOBBIX
BBIPAKECHUM, COAECPIKALUX KBAapaTHbIE KOPHU;

. peniaTh JIMHEWHBIC, KBAJPATHBIC YPABHEHUS W PAlUOHAIbHBIC YPaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JIBYX JIMHEHHBIX
YPaBHEHHI U HECIIOKHBIE HEJIMHEIHBIE CCTEMBI;

. peliaTh JIMHEWHbIE U KBaJAPAaTHBIC HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX CUCTEMBI;

o pemaTh TEKCTOBBIE 3a/1a4H aJreOpandyecKuM METO/I0M, HHTEPIPETUPOBATh MOTYyUEHHBIN pe3ybTaT, IPOBOIUTH OTOOp pPEUIeHHUH,

ucxozs u3 GopMyJIMPOBKH 3a7a4u;



. n300paXkaTh yMcia TOYKaMU Ha KOOPAWHATHOM MPsIMOH;

o OTIPE/ICNIATh KOOPAWHATHI TOYKH IJIOCKOCTH, CTPOUTH TOYKH C 33JJaHHBIMH KOOPJHHATAMH; M300paKaTh MHOXKECTBO PEIICHUN
JIMHEWHOT O HEPABEHCTBA;

o pacro3HaBaTh apuPMETUICCKHE W IEOMETPUUYCCKHE MPOTPECCHH; PEIIaTh 33aJaud ¢ MPUMEHEHUEM (OPMYIIbI OOIIEro 4WieHa U
CYMMBI HECKOJIbKHX TIEPBBIX YJICHOB;

o HAXOJWTh 3HAUYCHUS (PyHKIHHU, 3aaHHON (PopMyIIoi, TabIUIeH, rpad KoM TI0 €€ apryMEHTY; HaXOJAUTh 3HAYCHHUE apryMEHTa 110
3HAYCHHIO (DYHKIIMH, 3aJaHHOU IpauKOM WU TabJIUIICH;

o OTIpeIeNATh CBOMCTBA (D)YHKIIUU MO €€ rpaduKy; MpUMEHSATh rpaduyecKue MPeICTaBICHUS MPU PEIICHUU YPAaBHEHUH, CHCTEM,
HEPABCHCTB;

o OIKCHIBATh CBOMCTBA M3YYCHHBIX (YHKIIUH, CTPOUTH UX TPadUKH.

Hcnoan3oBath l'[p]/lOﬁpeTeHHI)Ie 3HAHUHA U YMCHUSA B l'lpaKTl/l‘leCKOﬁ JesITeJIbHOCTH U MOBCETHEBHOM KU3HM JJI51:

o BBINOJIHEHHSI pacyeToB Mo (opmyisiam, cocTaBieHUs (HOpMyJI, BBIPAKAIOIIMX 3aBUCHUMOCTH MEX[IY PEaJbHbIMH BEJIUYHMHAMM;
HaXO0XXJCHHS HY>KHOU (hOpMYJIbl B CIIPABOYHBIX MaTepHaax;

o MOJIETTMPOBAHUS IPAKTUUECKUX CUTYallMi U UCCIIEJOBAaHUM ITIOCTPOEHHBIX MOJEIIEH C HCII0JIb30BAHUEM allliapara ajireopsl,

o OTKCAHMSI 3aBUCUMOCTEN MEXIy (PM3NYECKHMMHU BEIMYMHAMHU COOTBETCTBYIOIIMMHU (POPMYIJIAMHU MPH UCCIECIOBAHUH HECIIOKHBIX

IIPAKTUYECKUX CUTyalu;
MHTEpIpeTalnu TpaQuKoB peaIbHBIX 3aBUCUMOCTEH MEXKIy BETHUYNHAMU.

1. Conep:xkanue Tem yueOHOro npeamera
IToBTOpEeHune kypca anredpsl 8 kiacca

Keaaparuunas gyHkumus

@ynkius. CoiictBa pyHkmit. KBaaparueiii TpexwieH. Pa3noxkenne KBaapaTHOro TpexwieHa Ha MHOXHUTEMH. DyHKIUS y = ax’ + bx + ¢, eé
cBoiicTBa U rpadguk. HepaBeHCcTBa BTOPO CTETIEHU C OJTHOM MepeMeHHOM. MeTo 1 HHTEpBaJIOB.

Hesb: pacmmpuTh CBEIEHHUS O CBOMCTBAaX (YHKIMHA, O3HAKOMHUTH OOYYAIOMIMXCS CO CBOMCTBaMHU M TpadUKOM KBAJAPATHYHON (YHKIHH,
chopMHpOBaTh YMEHHE pelllaTh HEPABEHCTBA BU/IA ax’ + bx + ¢>0 ax® + bx + ¢<0, rme a= 0.

B Hauane TeMbl cucTeMaTH3UPYIOTCS cBeieHUs 0 QyHKIusIX. [IoBTOpSIOTCS OCHOBHBIE MOHATHUS: (DYHKIUS, apTyMEHT, 00JIaCTh ONPEIeICHUs
¢byHkuuu, rpaduk. JlaroTcs MOHATHA O BO3pacTaHMU M YOBIBaHUM (YHKLHH, MPOMEXKYTKaX 3HAKOMOCTOSIHCTBA. TeM cambIM cosjaerca 0aza ams
YCBOGHHSI CBOMCTB KBAIPATHYHON M CTETIEHHOW (PYHKLUMH, a Takxke Ui JajdbHEHIIero yriyOneHus: pyHKIMOHAIBHBIX MPEICTaBICHUIN MPU U3yUeHUH
Kypca ajnreOpbl U Hauasl aHaJIn3a.

[ToAroTOBUTENBHBIM IIarOM K U3yYEHHUIO CBOMCTB KBaIPaTUUHON (PYHKIMH SIBIISIETCS TaK)KE€ PACCMOTPEHHE BOIIPOCA O KBAJPATHOM TPEXUJICHE
U €r0 KOPHSX, BBIJCIICHUN KBapaTa JBY4YICHA U3 KBAJAPAaTHOIO TPEXWICHA, PAa3JIOKEHUN KBaIPAaTHOIO TPEX4JIEHA HA MHOXKHUTEIIH.



V3yueHne KBaapaTHYHON (QYHKIMH HAYMHACTCS C PacCMOTPEHHsS (DYHKIHH y=ax’, e8 CBOWCTB M OCOGCHHOCTEH rpaduka, a TAakKe APYTHX
YaCTHBIX BHJIOB KBAAPATHYHON (YHKIMH — (QYHKIHH y=ax’+n, y=a(x-m)°. DTH CBEICHHMS HCIONB3YIOTCS TP M3yYCHHH CBOWCTB KBaIpATHUHOM
dyHKIWMH 0611ero Bra. BaxkHo, 4TGB! 00y UaONIHecs TOHSIIHA, 9T0 rpaduK GYHKIMK y = ax’ + bx + ¢ MOXKeT GbITh MoTydeH 3 rpaduka GyHKIHN y =
ax’ ¢ MOMOIIBIO JIBYX MApajIeibHbIX MepeHocoB. IIpuéMbl moctpoenns rpaduka GpyHKIMK y = ax’ + bx + ¢ 0TpabaThIBAIOTCS HAa KOHKPETHBIX
npumepax. [Ipu 3Tom ocoboe BHUMaHUE ClIeyeT yAeIuTh (GOpMHUPOBAHUIO y O0YUaIOIUXCS YMEHUS YKa3bIBaTh KOOPAMHATHI BEPIIMHBI IapaloJibl, €€
0Chb CUMMETpPHH, HAIIPaBJIEHUE BETBEH MapaloJIbl.

[Tpu u3yueHuu 3TON TEMBbI JajbHeIIee pa3BUTHE MOTyYaeT YMEHHE HaXOIUTh M0 rpapuKy IpOMEXYTKHA BO3pacTaHus U yObIBaHUS (QYHKIUH,
a TaKk)Ke MPOMEXKYTKH, B KOTOPBIX (DYHKIMS COXpaHSET 3HAK.

@opMHpOBaHNE YMEHMI pElIaTh HEPABEHCTBA BUIA ax’? + bx + ¢>0 ax? + bx + ¢<0, rue a#0, OCYILECTBIISICTCA C ONOPOM Ha CBEIECHUS O
rpaduke KBaApaTUIHOW (QYHKIMH (HalpaBJICHHE BETBEH Mapa0oIIbl ee paclooKEeHUEe OTHOCUTEIbHO ocH OX).

OOyuarolyecs 3HaKOMATCA ¢ METOIOM HHTEPBAJIOB, C IOMOILBIO KOTOPOT'0 PEIAIOTCS HECI0KHBIE PALlMOHATIbHBIC HEPABEHCTBA.

OO0yuaromuecs: 3HAKOMATCS €O CBOMCTBAMH CTENEHHON (yHKIMM y=X" NpPHM 4ETHOM M HEYETHOM HATypalbHOM IOKasarene N.. BBomurcs
NOHATUE KOpHs N-ii crenenn. OGyyaromuecs N0KHBI IOHUMATh CMBICH 3amuceii Buaa 3Y—27, 4/81. OHM MOMydaroT IpeCTaBleHUE O HAXOXKICHUH
3HAYCHUH KOPHS C TOMOIIBIO KAIBKYJISTOPa, IPUYEM BhIPA0OTKA COOTBETCTBYIOIINX YMEHUH HE TpeOyeTcCs.

YpaBHeHMsI M1 HEPABEHCTBA C OJIHOI NepeMeHHOI

Llenble ypaBHEHUS. YpaBHEHUE C JABYMsI MepeMeHHBIMU U ero rpaduk. CuctemMbl ypaBHEHUH BTOpO creneHu. Perienue 3aay ¢ moMoIbo
CHCTEM YpPaBHEHHUI BTOPOU CTETIEHHU.

Heab: cucreMaTu3upoBath U OOOOIIMTH CBEICHHUS O PEIICHUM LENbIX C OJHOW MepeMeHHOH, BripaboraTh yMeHHe pemiaTh HpocTeiiine
CHUCTEMBI, COJIEpXKaIlMe ypaBHEHHWE BTOPON CTENEHH C JBYMsI IMEPEMEHHBIMH, U TEKCTOBBIEC 3aJaud C IOMOIIbIO COCTaBJICHHUS] TaKHUX CHUCTEM;
BbIpa0OTaTh YMEHHUE pellaTh MPOCTEUINE CHUCTEMBI, COAepKalllhie ypaBHEHHE BTOPOI CTENEHW C JIByMs MEPEMEHHBIMU, U TEKCTOBBIC 3aJaud C
TOMOIIIBIO COCTABJICHUS TAKUX CUCTEM.

B 5710i1 Teme 3aBepiaeTcs u3yueHue paloHaIbHBIX YPAaBHEHUH C OJIHOM mepeMeHHON. B cBs3U ¢ 3TUM MPOBOAMUTCS HEKOTOpOoEe 0000IIeHIE 1
yriyOJieHHe CBeJCHUN 00 ypaBHEHUSX. BBOIATCS TOHATHS LENOTO PAlMOHAIBHOTO ypaBHEHUS M ero creneHd. OOyuaromuecss 3HAKOMSTCS C
peuIeHueM YpaBHEHHUI TPEThE CTETIEHH M YETBEPTOM CTENEHH C MOMOUIBIO PA3J0KEHNs HA MHOKUTEIU U BBEJICHHS BCIIOMOTraTEIbHOW NEPEMEHHOM.
Merton peuieHHsl ypaBHEHUH ITyTEM BBEIACHHUS BCIOMOTATEIBHBIX IEPEMEHHBIX OYJIET MIMPOKO HCIOJIb30BATHCS JaJbHEHIIEM TpPH PEIICHUH
TPUTOHOMETPUUYECKUX, TOTApU(PMHUUECKHUX U IPYTHUX BUJOB YPABHEHHIA.

B nanHnoil Teme 3aBepiaeMcsi U3yueHUE CUCTEM YPAaBHEHHM ¢ JABYMsl. epeMeHHbIMU. OCHOBHOE€ BHUMAaHHE YACNSIETCS CUCTEMaM, B KOTOPBIX
OJIHO U3 YpaBHEHMI MEPBOIl CTENEeHH, a Ipyroe BTopoil. 3BecTHBIN 00ydarommmMces criocod MoACTaHOBKH HAXOJAUT 3/1€Ch JaibHelee MpuMeHeHne U
MO3BOJISIET CBOJUTH PEIICHUE TAKMX CUCTEM K PEIICHUIO KBAJIPaTHOTO YPAaBHEHMUS.

O3HakoMJIEHHE 00YYarOMIMXCS C MPUMEPAMH CUCTEM YpaBHEHUI ¢ IBYyMs IEpEMEHHBIMU, B KOTOPBIX 00a ypaBHEHUS BTOPOW CTENEHH, JOHKHO
OCYILECTBISITHCS C JOCTATOYHOM OCTOPOKHOCTHIO U OTPAHUYUBATHCS MPOCTEHIIIMMH TPUMEPAMH.

[TpuBrieyeHre U3BECTHBIX 00YYAIOIIUMCS IPaUKOB MO3BOJSET MPUBECTU MPUMEPHI TPadUUECKOT0 pelIeHHs cucTeM ypaBHeHHNH. C MOMOIIIBIO
rpaduuecKuX TPECTaBICHUI MOXHO HATJISTHO MOKAa3aTh OOYYAIONIMMCS, YTO CHCTEMBI JIBYX YpPaBHEHUH C JBYMS MEPEMEHHBIMH BTOPOU CTETICHH
MOT'YT UMETh OJHO, J1Ba, TPH, YETHIPE PEIICHUS WJIK HE UMETh PEIICHUI.



P33pa6OTaHHBIﬁ MaTeMaTHUCCKUM afrmapar IMMO3BOJACT CYHICCTBCHHO PACHIMPUTH KJIAaCC COACPIKATCIIBHBIX TCKCTOBBIX 3aaay, pCIIaCMLBIX C
IIOMOIIBO CUCTEM ypaBHeHHﬁ.

YpaBHeHNsI M HEPABEHCTBA C ABYMS llepeMeHHbIMU

Hean:BripaboTaTth yMeHHE pemiaTh MPOCTEHUININE CUCTEMBI, COJIEpKAINe YPAaBHEHHE BTOPOM CTENIEHHU C ABYMS IMEPEMEHHBIMU, U HEPaBECTBa
C IByMs mepeMeHHBIMU.TEKCTOBbIE 3a/Jayd C TOMOINBID COCTABIICHHS TAaKUX CHCTEM; BBIpAa0OTAaTh YMEHHUE pelIaTh MPOCTEHUIINE CHUCTEMBI,
coAep Kalllie YpaBHEHHE BTOPOU CTENIEHU C IBYMsI IEPEMEHHBIMU, U TEKCTOBBIE 3a]1a4U C MIOMOILBIO COCTABIICHUSI TAKUX CUCTEM.

B nanHoil Teme 3aBepiaeMcsi U3yuye€HUE CUCTEM YPABHEHMM ¢ ABYMsl. nepeMeHHbIMU. OCHOBHOE€ BHHUMAaHHUE YAEISIETCS CUCTEMaM, B KOTOPBIX
OJIHO U3 yPaBHEHUH MEPBOM CTEICHH, a Apyroe BTOpoi. M3BecTHbIN 00y4yaromuMes cCrioco0 MoCTaHOBKUA HAaXOIUT 3/1€Ch JalIbHEHIIee MPUMEHEHUE U
IIO3BOJISIET CBOJUTDH PELICHUE TAKUX CUCTEM K PELICHUIO KBAIPATHOTO YPaBHEHUS.

O3HakoMJIeHHE 00YYArOIINXCSI C MPUMEPAMU CUCTEM YPaBHEHHUH C ABYMS IEPEMEHHBIMH, B KOTOPBIX 00a YpaBHEHUSI BTOPOU CTETICHH, JIOJKHO
OCYILECTBIATHCS C JOCTATOYHOM OCTOPOKHOCTBIO U OTPAHUYMUBATHCS IPOCTEUILIMMU IPUMEPAMMU.

[IpuBnedyeHne N3BECTHRIX 00yUYaIOMUMCS TPpa(UKOB MO3BOJISET MPUBECTH MPUMEPHI TpaUUecKoro pemenusi CucteM ypaBHeHUH. C TOMOIIBI0
rpaduuecKux MpeICTaBICHUI MOYXHO HATJISIHO MOKAa3aTh OO0YYarOUIMMCS, YTO CHUCTEMbI JIBYX YpPaBHEHUI C JBYMs MEPEMEHHBIMH BTOPOH CTEIEHH
MOTYT UMETh OJTHO, ABA, TPH, YETHIPE PELICHUS W HE UMETh PEIICHUH.

OnpenensTh, SABIASETCS U Mapa 4YUCell pelleHreM HepaBeHcTBa.M300pakaTh Ha KOOPAMHATHOM TMJIOCKOCTH MHOXKECTBO TOYEK, 3a/1aBaeMOe
HepaBeHCTBOM. utrocTprpoBaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBO PEIIEHU CUCTEMBI HEPABEHCTB.

Pa3paboranHblii MaTeMaTHYEeCKHil ammapaT MO3BOJISET CYIIECTBEHHO PACHIMPUTH KIACC COJEPKATENbHBIX TEKCTOBBIX 3a/1ay, PElIaeMbIX C
MOMOIIBIO CUCTEM YPaBHEHU.

IIporpeccun.

Apudmernueckas u reomerpudeckas nporpeccur. @opMyiel N-ToO WieHa U CYMMBI IIEPBBIX N 4JIeHOB nporpeccuu. beckoneuno yObiBaromiast
reoMeTpHuyecKast Mporpeccusl.

HeJsb: nath noHATHSA 00 apuPMETUUECKON 1 TEOMETPUUECKOM MPOrpecCcHsiX KaK YHCIOBBIX IMOCIIEA0BATENILHOCTAX 0COO0ro BUIA.

[Ipy wu3ydyeHHH TeMbl BBOJUTCS IMOHSTHE IOCIEAOBATEIbHOCTH, PAa3bICHIETCS CMBICT TEPMHHA «N-Il WIEH IOCIeI0BaTeIbHOCTIY,
BbIpa0aThIBAETCS YMEHUE HUCIIOIB30BAaTh MHJACKCHOE 0003HaUeHUE. DTH CBEICHUS HOCAT BCIIOMOTATEIbHbBIN XapakTep U MCIOIb3YIOTCS Uil U3yUYeHHUs
apu(MeTHYeCcKoil 1 reOMeTPHUUECKON MPOTPECCHIA.

Pabota ¢ opmynamu N-ro 4ieHa U CyMMBI IIEPBBIX N YWIEHOB MPOTPECCHii, TOMUMO CBOETO OCHOBHOI'O Ha3HAUEHUsI, TO3BOJISIET HEOJTHOKPATHO
BO3BpAIIAThCS K BBIYMCIEHUSAM, TOXKIECTBEHHBIM NPE00pa30BaHUsIM, PEIICHNIO0 YPABHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaloTcss XapakTepUCTHUECKHE CBOICTBa apU(pMETHYECKOW M TeOMETPUYECKOW IMPOrPecCHid, YTO MO3BOJIAET PaCIIUPUTh KPYT
Ipe/UlaraeMblx 3a/1ad.

DJIeMeHTbl KOMOMHATOPUKHY U TEOPHH BePOSITHOCTEH
KomOunatopHoe npaBwio ymHOkeHHs. [lepecTaHOBKH, pa3mermieHusi, couyeraHus. OTHOCHUTENIbHAs YacTOTa W BEPOSATHOCTH CIIy4alHOTO
COOBITHSI.



Iesib: 03HAKOMHUTH O0YYAIOMIUXCS C TIOHSATHSIMH NIEPECTAHOBKH, Pa3MEIIeHHs], COUYETaHUSI M COOTBETCTBYIOIIMMHU (POPMYJIaMH JUIsI TTOJICUETa
WX YHCIIa; BBECTU MOHATHS OTHOCUTEIBHOM YacTOTHI U BEPOSTHOCTH CIIy4aiHOTO COOBITHS.
M3ydenune TeMbl HAYMHAETCS C PEIICHUS 33a7ad, B KOTOPBIX TPeOyeTcs COCTaBUTh T€ WM MHBbIE KOMOWHAIIMW AJIEMEHTOB U. TOJCYUTATH MX
yucno. Pa3bscHsercs KOMOMHATOPHOE MPaBWJIO YMHOXEHHs, KOTOpOE MCIIONHATCS B JalbHEHIIeM Hpu BbIBoAe (GopMmyn Uil mojacyéra vucia
MIEPECTAaHOBOK, pa3MelleHuil U codetaHuid. Ilpu n3yyeHuH naHHOrO Marepuajia HEoOXOJUMO OOpaTUTh BHUMaHHE OOYyYalOIIMXCS Ha pas3jinyue

MOHATHMI «Ppa3MCHICHUC) U «COUCTAHUCY, C(bOpMI/IpOBaTL Y HUX YMCHHEC OIIPCACIIATh, O KAKOM BHUC KOM6HH8.I.[I/II>'I HUICT pCYb B 3a1a4€.

B nannol Teme oOydJaroniuecs: 3HaKOMSTCS ¢ HAYaJIbHBIMU CBEICHUSMU U3 TEOPUU BEPOATHOCTEH. BBOIATCS OHATHS «CITydaltHOE COOBITHEY,
«OTHOCUTENbHASI YaCTOTa», «BEPOATHOCTh CIy4alHOTO COOBITHS». PaccMaTpUBarOTCS CTaTUCTUYECKUM M KJIACCUYECKUI MOIXOABI K OMPEICIICHUIO
BEPOSITHOCTH CJIyYaHOTO COOBITHS. BaxkHO 00patuTh BHMMaHHE OOYyYAIOIIMXCS HAa TO, YTO KIJIACCMUECKOE OIPEICIICHHE BEPOSTHOCTH MOXKHO

NPUMCHATH TOJIBKO K TAKUM MOJCIISAAM PCAJIbHBIX CO6BITPII>1, B KOTOPLBIX BCC UCXOMHLI SABJIAIOTCA paBHOBO3MOKHBIMU.

Hrorosoe noBropenue
Heab: [ToBTOpenue, 06001IeHNE U cCUCTeMaTU3allvs 3HAHUN, YMEHUN U HaBBIKOB 32 KypC anreOpbl OCHOBHOM 00111e00pa30BaTeIbHOM MIKOJHI.

II1. TemaTn4yeckoe MJIAHUPOBAHME

Homep Tema yueOHOro 3aHTHS Kou-
ypoka BO
4acoB
IToBTOpeHue 3a Kypc 8 Kiacca 44
1 ITpeoOpa3oBaHue paloHaIbHBIX BhIpaxkeHUH. CTeneHsb ¢ LeJIbIM [ToKa3aTeIeM ly
2 Pemienne kBagpaTHbIX YpaBHEHH l 4
3 PelieHne TMHENHBIX HEPABEHCTB lyg
4 JlmarHoctuueckas KOHTpOJIbHasi paboTa ly
I'nasa |. KBagpaTuunas ¢pynkuus, 22 4
5,6 Oynknus. O61acTh onpeaeneHus 1 001acTh 3HaYeHUH QYHKIHH 24
7,8 CoiicTBa GyHKIMH 24
9,10 KBaapatHbiii TpéxuneH 24
11,12,13 Pa3znoxeHne kBagpaTHOTO TPEXUIECHA HA MHOKHUTEIN 3q
14 Kontponbhast padota Nel no reme «CBoiicta ¢pynkimu. KBagpaTHbIi TpexuaeH» lyg
15 OyHKIUA yzaxz, e€ rpaduk u cBoiicTBa lu
16,17,18 I'padpuku dynkmit y=ax2+n, yZa(X-m)2 3y
19,20,21 [Toctpoenue rpaduka KBaApaTHIHON QYHKIUU 3y
22 OyHKIM y=X" lyg
23,24 Kopens n-it crenenu 24




25 O6o06maromuii ypok no teme «Kpaapatnanast QyHKIHS lu
26 KonTtponbHast padora Ne 2 o treme «KBagpaTuunas pyHKIUSI» 1q
I'naBa |l. YpaBHeHus1 M HepaBeHCTBA C O/IHOI epeMeHHOM, 14 4
27,28,29,30 | Ilenoe ypaBHEHUE U €T0 KOPHH 4y
31,32.33,34 | IpoGHble paliioHaJIbHbIE YPAaBHEHUS 44
35,36 Pemenune HepaBEeHCTB BTOPOM CTETICHH C OJTHOM IMepeMeHHOU 24
37,38,39 PelieHne HepaBEeHCTB METOJIOM MHTEPBAJIOB 34
40 KonTtponbHas pabora Ne 3 no teme «HepaBeHCTBa BTOpOH CTEMEHU C OJTHON NEPEMEHHOMN l 4
I'nasa |1l. YpaBHeHus1 1 HepaBeHCTBA C ABYMsI IepeMeHHbIMH, 17 4
41,42 YpaBHeHHUE ¢ ABYMS IEPEMEHHBIMH H €T0 rpaduK 24
43,44 ["'paduyeckuii cnocoO peneHusi CUCTEM YpaBHEHUHN 2y
45,46,47 Pemenue cucreM ypaBHEHUI BTOPOH CTEIEHU 3y
48.49,50 Pemenue 3a/1a4 ¢ MOMOIIBIO CUCTEM YPaBHCHHIMA 3y
51,52,53 HepaseHcTBa ¢ 1ByMsl IepeMEHHBIMU 34
54,55,56 CucTeMbl HEPAaBEHCTB C JIBYMsI IEPEMEHHBIMU 34
o/ Kontposnbnast padora Ne4 1o teme: «YpaBHEHHS U HEPABEHCTBA C IBYMS NIEPEMEHHBIMID) lu
I'naBa |V. ApudmeTrnyeckasi u reomeTpuyeckas nporpeccum, 17 u
58 [TocnenoBaTenbHOCTH ly
59,60,61 Onpenenenue apupmeTrueckoid nporpeccuu. Popmysa n —To yieHa apupMeTHIecKol MPOrpeccui. 3y
62,63,64 dopmyJsia CYMMBI N IEPBHIX WICHOB apu(PMEeTUYECKOM nporpeccuu 3y
65 KonTtponbHast padota Ne 5 o teme: «ApudmeTnyeckasi mporpeccusd»? lu
66,67,68 OrnpeziesieHne reoMeTpHIeCKor nmporpeccuu. @opMysia Mm-ro 4jieHa reoMeTpUIECKON MPOrpecCHu 3y
69,70,71 @PopmyJsia CYMMBI N IEPBBIX YIEHOB F€OMETPUUYECKOM MPOrpeccuu 3y
72 KonTtponbhast padota Ne 6 o Teme «I'eomeTpuueckas mporpeccus» lyg
I'naBa V. DjieMeHTbl KOMOMHATOPUKH M TEOPUM BEPOSITHOCTH, 13 u
73,74 [Tpumepsl KOMOMHATOPHBIX 3a]1a4 2y
75,76 ITepecTanoBKH 2
77,78 Pasmermenus 2
79,80,81 Coueranus 3
82 OTHOCHTETbHAS YACTOTA CIIYIaHOTO COOBITHS. 1g
83 BeposTHOCTh paBHOBO3MOKHBIX COOBITHIA 1y
84 Pemenue 3amnau OI'D no teme: «DneMeHThl KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEI lu
85 KonTtponbHast padota Ne 7 o Teme: «3meMeHThl KOMOMHATOPUKH M TEOPUH BEPOSTHOCTEI» lu




IloBTOpenue, 14 4

86,87 [ToBropenue. Apudmernueckue BoruncieHus. CTeneHb 24
88,89 ITosTopenne. [IponenTsl. [Iponopiuu. Pemenune 3a1ay Ha IpoOIEHTHI 24
90,91 [ToBTopenue. ToxaecTBEHHBIE IPe0OpazoBaHus Apodei 24
92,93,94 [ToBTOpeHMEe. YpaBHEHHSI, HEPABCHCTBA U UX CHCTEMBI 3y
95,96 [ToBropenue. PyHKUUU U UX rpadUKu 24
97,98 [TorTopenwue. [Iporpeccuun 24
99 Hrorosasi kouTpoJbHasi padora (Tect B hopme OI'I) 1y

IIpunoxenue










