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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOI'O OOIIEro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3YyUEHHUE IPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM *kHU3HU. Pa3zButre y oOyJaromuxcs
HAYYHBIX TPEACTABICHUN O TWPOUCXOXKACHUM U CYIIHOCTH alnreOpamyecKux
abcTpakimii, cnoco0e OTpaKeHUs MaTeMaTUYECKON HayKOW SIBJICHUH U MPOLECCOB
B TpUpOAEC W OOIIeCTBE, POIM MAaTEeMaTHUYECKOTO MOJACITUPOBAHUS B HAyYHOM
NO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl aJlafTallii B COBPEMEHHOM HU(poBOM
oOmectBe. M3yuenue anreOpbl oOecreuynmBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHUS W BBIBOJBI,
dopmynupoBaTh yTBepKaeHUA. OCBOCHHE Kypca anreOpbl 00ecieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYaroIUXCS: OHU HWCHONB3YIOT JCIyKTUBHBIC U
WHIYKTUBHBIC PACCYKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
agamoruto.  OOydeHue  anreOpe  mpeAmnoiaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITEJIbHOW ~ JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHne 3a7a4 BISETCS peaau3alueil 1eaTeIbHOCTHOIO IPUHLIKIIA O0yUeHusl.

B cTpykType nporpaMMsl yue6HOTo Kypca «Anredpa» Jij1s OCHOBHOTO 00IEro
00pa30BaHNUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJANUYECKUE JINHUU:
«Yucna W BBIUUCIEHHUA», «ANreOpanyeckue BBIPAXKEHUA», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX coaepkKaTeIbHO-METOANYECKUX
JUHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIEHCTBYS €
ApPyTMMHU €ro JMHUsAMU. B Xoze wu3yuyeHuss ydeOHOro Kypca OOy4arouiumcs
HOPUXOJUTCS JIOTUYECKU PacCyXkAaTh, UCIOIb30BAaTh TEOPETHUKO-MHOXKECTBEHHbBIN
A3blK. B CBs3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIHOYEHbI
HEKOTOPbIE OCHOBBI JIOTHKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYarOITUMUCS
OCHOB  YHHMBEpPCaJbHOTO  MaTemMaTuyeckoro s3bika. CopepxkaTrenbHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpa» SBIAETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucna W BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUS MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyYaIOIIUXCS
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCA AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl TOBCEIHEBHOM
KU3HU. PazBuTHe MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHATBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (HOPMUPOBAHUEM



IIPEACTABICHNUN O AEMCTBUTEIBHOM YUCIIE. 3aBEPLUICHNE OCBOCHUS YU CIOBOW JINHUHU
OTHECEHO K cpeHeMY 00111eMy 00pa30BaHHUIO.

Copeprxanue qByX anreOpandeckux JIMHUN — «AredpandecKkue BhIpaKeHHs»
U «YpaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaIOIIMXCSA
MaTeMaTUYecKOro arrmnapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHbIH MaTepuall TPYyHIUPYETCS BOKPYT PallMOHAJIbHBIX
BBIpKEHUN. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKH KakK s3bIKa [
MOCTPOEHUS] MAaTEeMaTUYeCKUX MOJENE, ONUCaHUd TPOLECCOB U  SBICHUU
peanbHOro Mupa. B 3agaun oOydenus anredpe BXOIAT TAKKe JalibHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOpPMATUKK, U  OBJIAJECHHE  HABbIKAMU  JICAYKTUBHBIX  PacCY>KICHUMU.
[IpeoGpa3zoBaHue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHMS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(ruecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKUMAX KaK Ba)KHEHIIeH MaTeMaTHYeCKOW MOJeH
JUTSL ONTMCAHUS ¥ UCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJE U
oOmectBe. M3yuenue marepuasa crocoOCTBYET Pa3BUTHIO Y 00yUYaIOIIUXCS YMEHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA s3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopMupoBaHHE
NpeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3feibl COACpPKAHUSA:
«Uucna u BbIUMCICHUSN», «ANreOpandeckue BBIPAKCHUS», «YpaBHEHUS W
HEPABEHCTBAY, « DYHKITUNY.

Ha u3ydenne yueOHOro Kypca « Anredpa» orsoautcs 306 yacos: B 7 Kitacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kiacce
— 102 gaca (3 yaca B HEJEIIO).



COAEPKAHUE OBYYEHUSA
7 KIIACC

Yucaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JI€CATUYHBIE, MEPEXOA OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroil. I[loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yHOOPSIOYMBAHUE  PAIMOHAIBHBIX 4ucCeld. ApudMeTHYeCKHe JEUCTBUS C
palMoHaNbHBIMK YucIaMu. Pemenue 3aiad M3 peanbHOM MPAKTUKU HA 4YacTH, Ha
JpoOHu.

CreneHb C HaTypajbHbIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUH HAa OCHOBE OMPEJICIICHUs], 3aTTUCh O0JbIINX uncel. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOW U JpoOH B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJlayu Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AJire0panyvecKne BbIPaKeHH s

ITepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C TIepeMeHHOM. [onmycTumbie
3Ha4YECHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmybl. Beraucnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHHUs, TMpaBWwia MpeoOpa3oBaHUs CyMM U
IPOM3BECHUM, PaBUIIa PACKPBITUS CKOOOK U MIPUBEACHUS TOJIOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaApaT CyMMBbI
U KBajpat pazHocTtu. PopmyJsia pa3HOCTU KBaJApaToB. Pa3znokeHne MHOTOUYIEHOB Ha
MHOHUTENH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEWHOTO
ypaBHEHHSI, pEIICHUE JIMHEUHBIX ypaBHEHUN. COCTaBIE€HNUE YPaBHEHUM 10 YCIOBUIO
3aga4u. Pelienue TeKCTOBBIX 3a4a4 C IIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C IByMsl IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
criocoOoM noacTaHOBKU. [IpuMepshl pelieHus TEKCTOBBIX 3a7a4 C MOMOIIbIO CUCTEM
YPaBHEHHM.

DyHKIUMN



Koopaunara Toukn Ha npsmoil. YucinoBsle NpoMeKyTKH. PaccTostHue Mmexny
JIBYMs TOYKaMU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYyIaMu.
Urenue rpadukoB peasibHbIX 3aBUcuMocTeil. [Tonstre pynkuuu. I'paduk GpyHKINU.
CroiictBa Qynkuuii. Jluneitnas ¢pynkuus, e€ rpadpuk. 'paduk dpyHkuuu y = [X|.
I'paduueckoe penieHre TMHENHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KIIACC

Yucia v BbIYMCICHUS

KBaaparubiii kopernb u3 uucna. [loHsTue 00 uUppalMOHAIBHOM 4YHUCIHE.
JecsaTuunble TpUOIMKEHUSI UpPaLlMOHATIbHBIX yucen. CBolcTBa apuMeTHYECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEoOPa30BaHUIO YNUCIOBBIX BBIPAKEHUM
Y BBIYMCJICHUSIM. [[eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enbpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCTA.

AJire0panyvecKne BbIPaKeHH s

KBazpaTHbIil TPEXUIIEH, PA3JIOKEHNE KBAAPATHOIO TPEXWIEHA HA MHOKUTEU.

AnreOpaunueckass ApoO6b. OCHOBHOE CBOWMCTBO anredpanyeckoil Japoowu.
CnoxxeHue, BbIUMTAHHE, YMHOXXEHHE, JeJIeHHe anredpandyeckux JapoOei.
PanronanbHble BRIpaXKEHUS 1 UX TTpeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpartnoe ypaBHenue, hopMyia KOpHEH KBaJApaTHOTO ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHMHM, CBOIAIIMXCS K JIMHEWHBIM W KBaJIpPaTHBIM.
[Ipocreiinue ApoOHO-paIIMOHATbHBIE YPABHEHHUS.

I'paduueckas uHTEpHpeTalis ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX ypPaBHEHUN C JBYMs II€peMEHHbIMH. [Ipumepbl pemeHuss Cuctem
HEJIMHENHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

YuciioBele HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEpPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKIUMA

[Tonarue ¢pynkiuu. O61acTh ONPEIEICHUS 1 MHOKECTBO 3HaUCHU I QyHKIUU.
CriocoOsbl 3aanus (PyHKITHIA.

I'padpux dbynxkumu. YUrtenne cpoiictB dyHkumu mo e€ rpaduxy. [Ipumeps
rpaukoB (QYHKIUH, OTPAXKAIOUINX PeabHBIE TPOLIECCHI.

OyHKIMY, ONHUCHIBAIOIINE TMPSAMYI0 M OOpaTHYI0 MPOMOPIUOHATIBHBIC
3aBHCHMOCTH, ux rpaduxn. Oyukuun Y = X2, Y = X3, y = VX, y=|x|. Ipaduueckoe
pellleHUE YpaBHEHUIN U CUCTEM YPABHECHUM.

9 KIIACC



Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OCSCKOHECUHbIC
JeCATUYHBIE TpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, JEUCTBUTEIIHLHBIC YUCIA
KaKk OECKOHEUHBbIE JeCATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOkKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPJAUHATHOU MIPSAMOM.

CpaBHeHUE JIEMCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpPA, JIUTEIBHOCTh IPOLECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOUYHOCTh NMpuUOInxkeHus. OKpyrieHue
yuces. [Ipukuka v oleHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHeHUN, CBOASIIMUXCS K IMHEHHBIM.

KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOJSIIMXCS K KBaApaTHBIM.
buksanpatHoe ypasHenue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTEMEHEN Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemiennie npoOHO-palmoHaIbHBIX ypaBHEHHU. PemieHne TEeKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMH U ero rpaduk. Pemienue cucrem IBYX
JIMHEMHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU. PellleHre CUCTEM IBYX YPaBHEHHUI,
OJIHO M3 KOTOpPHIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIpeTalys CUCTEMbl YPABHEHUH C IBYMS IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

YuciioBple HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJHOW MEpEeMEHHOW. Pemenuwe cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOoW. KBaJpaTrHele HEpaBEHCTBA.
I'paduueckass wHTEpHnpeTanuds HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEpEMEHHBIMH.

DyHKIUMA

KBagpatnunas ¢ynkuusa, e€ rpaduxk u cBoiicTBa. [lapabGomna, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MapabOIIbI.

Ipaduxu gyrkmmit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucaoBbie MOCIeI0BATEIbHOCTH U NPOTPeccHu

[lonsiTHe YMCTOBOM TMOCIENOBATENBHOCTH. 3alaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopMynol u GopmyIoi N-To YieHa.

Apudmerndeckass u reomerpudeckas nporpeccuu. dopmynsl N-ro wieHa
apupMeTHIECKON U TEOMETPUUECKON POTrpecCHii, CyMMbI EPBBIX N YICHOB.



N300pakeHne WIEHOB apu(PMETUUYECKOM M TE€OMETPUYECKOW MpOrpeccHid
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIbHBIA POCT.
Ci10KHBIE IPOLICHTBHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCs:

1) naTpuoTHYeCKOe BOCIIMTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLIIOMY M  HACTOALIEMY POCCUHCKOU
MaTEMaTUKH, I[EHHOCTHBIM  OTHOIIEHHEM K  JIOCTH)KEHHUSIM  POCCHMCKUX
MaTEMaTUKOB M POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K MCIOJb30BAHUIO ITHX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH rpakJaaHuHa U peaju3alud ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHbBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKHUX IIPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AakKTHBHOE YYacTHE B pELICHUM MPAKTHYECKHX 3a]ad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTHM MAaTEMAaTHYECKOIO
o0pa3oBaHMs Ha NPOTSHKEHWU BCEH JKU3HM JUIsl YCHEIIHOM IpodeccrnoHanbHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
HOCTPOEHUEM MHMBUyaIbHOM TpaeKTOpuu 00pa30BaHUsl U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, pPacCyXJIEHUI, YMEHHUIO BUIETbH
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JE€ATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHUYeCKONM HayKd Kak cdepbl UeI0BEeYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMAaTHYECKOM KYJbTYpOH KakK CpeACTBOM
MIO3HAHUS MHpA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnmUTaHHe, (POPMHUPOBAHHE KYJbTYPbI 3A0POBbS U
3MOLMOHAIBHOIO 0JIArONOIy YU :



TOTOBHOCTBIO MPHUMEHITh MAaTEMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHU3HM  (3I0pOBOE  IIUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTHbIXa, PEryJspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IEKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO )K€ MpaBa JPyroro 4eJoBeKa;

7) IKOJIOTHYECKO€E BOCTIMTAHUE:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JIsl pelIeHus 3a1a4 B
00JIaCTH COXPaHHOCTHU OKpYXKaloUled cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXHBIX MMOCHEACTBUI ISl OKpYXKAIOLEH cpeibl, 0CO3HAHUEM IJI00aJIbHOrO
XapakTepa IKOJIOTHYECKUX MpoOsieM U MyTel uX perieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM COUMAJIBLHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBILIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHUE YUYUTHCS y JAPYTHUX JIOJeH, MpUoOpeTraTh B COBMECTHOM JAEsITeIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
(bopMyIHpOBaTH UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHl COOCTBEHHBIX 3HAaHUM W
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYH)  CUTYallMI0, BOCIIPUHUMATb
CTPECCOBYIO CHUTYAallMI0 KaK BBI30B, TPEOYyHOIIHMHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMble pEUIeHUs] W JEeHCTBUS, (HOPMYIUpPOBAaTH U OLIEHUBATh PUCKU U
nociencTBus, (OpMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3naBare/ibHbIe yHUBEPCAJIbHbIE YyYeOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
O0BEKTOB, TOHSATUH, OTHOLIEHWH MEXKIY MOHATUSIMH, (OPMYIUPOBATH
OTpeJeICHNs]  TOHSATUH, YCTaHAaBIWMBAaTh CYIIECTBEHHBIH  MPU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIIEHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIMIHeE,
YCIIOBHEIE;

e BBISBIISATH  MaTEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U W
nmpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX,
npeaiaraTh KpUTEPUH JIJIS1 BBISIBIICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;



JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIJIFOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (MIPSMBIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSATEIBHO HECJOKHBIE OKA3aTeIbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBHICTpAaUBATh aAPryMEHTALMI0, MPUBOJIUTD
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYHKACHUS;
BbIOMpaATh CMoOco0 pelieHHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHMs, BBHIOMpATh HamOoJiee NOAXOASIIHUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbLCKNE AEHCTBHUS.

UCIIOJIB30BATh BOMNPOCH! KAaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS,
GopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, NpodIeMy,
CaMOCTOSATEJIbHO YCTAaHaBIMBAaThb HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIIOTE3Yy, apTYMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

IPOBOJIUTh [0 CAMOCTOSITEIBHO COCTAaBJICHHOMY IUJIAaHY HECJIOMXKHBII
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE IO YCTAHOBJICHUIO 0COOCHHOCTEN
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 0O0OBEKTOB MEXAY COOOM;
CaMOCTOATEIBHO (POPMYIIUPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBENEHHOTO HAOMIOACHUS, MCCIEAOBAHMS, OLIEHUBATH JOCTOBEPHOCTH
MOJTyYE€HHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MpPOLIECCa, a TAKXKE BBIIBUTATh
NPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWH(MOpMAIuu, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (POpPM Ipe/ICTaBICHUS;

BBIOMpaTh (QopMy mpencTtaBieHus HWHOOPMAMM W WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMH, WHOW TrpaduKod U HX
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TIO0 KPHUTEPHUSM, MPEAIOKCHHBIM
yauTesaeM Wik chopMyITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKATHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU
¥ [IeTsIMHA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTAX, JABATh MOSICHEHUS MO XOIY PEIICHUS
3a7]a4M, KOMMEHTUPOBATH MOJYYEHHBIN PE3YJIbTaT;

B X0Jie 00CY>K/JIeHHUs 3aJ1aBaTh BOIIPOCHI 10 CYILIECTBY 00CYKIaE€MOI TEMBI,
npoOJieMbl, pelaeMon 3a/1auu, BbICKa3bIBaTh UJEH, HAIICJICHHBIE HA MOUCK



pelIeHnsl, CONOCTaBIIATH CBOM CYXIEHUA C CYXKICHUSIMH JIPYTHX
YYaCTHUKOB JMAJIOra, OOHApYy’>KMBaTh pa3JIMuUe U CXOJCTBO IO3ULIHMN, B
KOPpEKTHOU popme HopMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

e TMPEICTABIATH  PE3yJbTaTbl  PEIIEHUS  3aJadd,  IKCIIEPUMEHTA,
UCCJIeI0BAaHNUs, MPOEKTA, CAMOCTOSTENILHO BBIOUPATh (hOpMAaT BBICTYIIJICHUS
¢ Y4€TOM 3ajiau NMPE3eHTALUU U OCOOEHHOCTEN ayIMTOpUN;

e TIOHMMAaTh U UCIOJI30BATh MPEUMYIIECTBA KOMaHAHON U HHIUBUAYAJIBHOU
paboThI pU pelIeHUH YUeOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

e TIPUHHUMATh LIEJb COBMECTHOMN AEATEIBHOCTH, IJIAHUPOBATH OPTaHU3ALMIO
COBMECTHOW paboThl, pacmpenensitb BHUABI padoOT, JOrOBapUBATHCA,
00CyX/1aTh POLECC U Pe3ysbTaT padoThl, 00001IaTh MHEHHSI HECKOJIBKHUX
JIIOACH;

e YyYacTBOBATh B TIPyHmnoBbIX (opmax paboTel (oOcyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE), BHITIOJIHATH CBOIO YaCTh PaOOThI
U KOOPJAWHHUPOBATb CBOU JCHCTBHS C APYTMMH 4YI€HAaMU KOMAaHJBI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

PerynsiTuBHBbIC YHUBepCcaAIbHbIE y4eOHbIEe JeHCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBIATH IUIAH, AJITOPUTM DPELICHHs 3aJadd (WU €ro
4acTb), BbIOMpaTh CHOCOO peUIeHHs] C yYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHUPOBATH
BapHUaHThI pEIICHNUH ¢ YYETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJ/Ib, SMOLMOHANbHBIN HHTEJJIEKT:

e BJAJETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS MTPOLIEcca U pe3yJibTaTa
pELIeHNs] MaTEMaTHYECKON 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTB IIPH PELLICHUH 3a1a4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
HaWJCHHBIX OIMMUOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITIOCTABICHHON LIEJIN U
YCIOBUSIM, OOBSICHSITh NMPUYMHBI JTOCTH)KEHUS WM HEJOCTHXKEHUS IIelIH,
HaXOJUTh OLIMOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHBI

K koHmy oOydenuss B 7 KJjacce OOyYarolIMICS TMOJIYYUT CIEAYIOIIHE
MpEeAMETHBIE PE3YIIbTATHI:

Yucsa 1 BBIYMCICHUSA

BrinonusaTh, coueras YCTHbIE U MHCbMEHHBIE MPUEMBI, apuMETHUECKUE
JNEUCTBUS C PAIMOHAIIBHBIMU YHCIIAMHU.



HaxoauTh 3HaYeHUs YHCIOBBIX BBIPAXKECHUHN, MPUMEHSThH Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BHIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUN, COACPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0fHOM (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO JCCATUYHYIO IPOOb).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJIsITh ynCna.

BrINMOMHATS TPUKUIIKY U OLEHKY Pe3yjibTaTa BHIYMCICHUM, OLICHKY 3HAYCHU N
YUCJIOBBIX BbIpaKEHUN. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypalbHBIMU
MOKa3aTEeISIMHU.

[IpuMeHsTh TPU3HAKU IETUMOCTH, Pa3I0KEHNE Ha MHOKUTENN HATyPaTbHBIX
YHUCEN.

Pemath mpakTHKO-OPUEHTUPOBAHHBIC 3aJ]ayd, CBS3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPOMOPIHUOHATBHOCTBIO BEJIWYUH, MPOIEHTAMH, HHTEPIPETHUPOBATH
pe3yabTaThl pelieHus 3a7a4 ¢ Y4éTOM OTpaHMYCHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIPasKeHH s

Hcnonb3oBaTh aliredpanyeckyo TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIpOLIeCCe OCBOCHUS Yy4eOHOT0 MaTepuara.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHHM TpPHU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BrinonHaTs npeodpa3oBaHus 1EJI0T0 BEIPAXKEHHUS] B MHOTOUJIEH TIPUBEICHUEM
MOTOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BpINONHAT yMHOKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOIOWJIEHAa Ha
MHOTOWIEH, TPUMEHTH (OPMYJIbl KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcymiecTBisATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKH 00I11€T0 MHOKUTEIIS, TPYIITUPOBKH CIIaraeMbIX, IPUMEHEHUS
bopMy1 COKpaIEHHOTO YMHOKEHHUS.

[TpumensTs nmpeoOpazoBaHusi MHOTOWICHOB JIJISl PEIICHHS Pa3IMYHbBIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEabHON MPAKTHKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYpPAJbHBIMU IIOKA3aTEJSIMH U
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeENHBbIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiIa
Mepexo/ia OT UCXOAHOTO YPaBHEHUS K paBHOCUIILHOMY emy. [IpoBeparts, aBisieTcs
JIM YUCJIO KOPHEM YPaBHEHUSI.

[IpumensThs rpaduueckue METOIbl MPU PEIICHUU JTUHEUHBIX YPABHEHUHN U UX
CUCTEM.



[lonOupaTe mnpuMepsl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOTrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM TNIOCKOCTHU T'paUK JIMHEWHOTO YPABHEHUS C IBYMS
MEPEMEHHBIMH, MOJIb3YSICh TPa(QUKOM, IPUBOAUTH IPUMEPHI PELICHUSI YPaBHEHUS.

Pemrats cucteMsl IByX JIMHEWMHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBiATh M peEIIaTh JHUHEWHOE YpPAaBHEHHE WM CHCTEMY JIMHEWHBIX
YPAaBHEHHUH I10 YCIOBUIO 33/1a4H, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4y IIOJIy4YEHHBIN PE3yJIbTar.

DOyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATAM, Jy4H, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAMHATaM,
cTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk PyHKIUHU Y = [X|.

OnuceiBaTh € TMOMOIIBI (YHKIUNA HU3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSHHUE, I1I€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonute 3HaueHnue GyHKIMH 110 3HaYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBIeHUs W aHalW3a WHGOpMAINH,
U3BJIEKATh U UHTEPIPETHUPOBATH HH(POPMAIIHIO U3 TPA()UKOB PEabHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 Kiacce oOydYaromiuiicss MOJYYHUT CIIETYIOIINE
PEAMETHBIE PE3YJIbTAThI:

Yucia 1 BIYUCICHUA

Hcnonp30BaTh HayajabHBIE MPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUM, M300paxaThb NEeHCTBUTEIbHBIC
YHCJIa TOYKAMA Ha KOOPJIMHATHOM MPSIMOM.

[IpuMeHATh MOHATHE apUPMETHUECKOTO KBAJAPATHOIO KOPHSA, HAXOIUTh
KBaJIpaTHBIE KOPHU, WCIIONB3Yysl MPU HEOOXOAMMOCTHU KAIBKYJSTODP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COJEpKAIIMX KBaJApaTHbIE KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEMN.

Hcnonp30BaTh 3aucy OOJIBIIMX M MAJIBIX YUCEN C MOMOLIBIO JECATUYHBIX
npobeit u creneHeit ynucia 10.

AuredOpanyeckue BbIpaKeHU

[IppuMeHATP TOHATHE CTENEHM C LEJNbIM  IIOKa3aTesIeM, BBIIOIHATH
npeoOpa3oBaHus BRIPAXKECHH, COIEPIKALUX CTETICHH C LENbIM TTOKa3aTeIeM.

BrINonHATH TOXKAECTBEHHBIE MPEOOPA30BaHMS PALlMOHATBHBIX BBIPAKEHUM Ha
OCHOBE IPaBUJI ACHCTBUI HAJl MHOTOWICHAMH U aJIF€OpandecKUMHM TIPOOSIMH.



PackiianpiBaTh KBapaTHBIN TPEXWICH HA MHOKUTEIIH.

[IpumensTh peodpa3zoBaHus BHIPAXKEHUN ISl PEIICHUS PAa3IUYHBIX 3a7a4 U3
MAaTEMATHKH, CMEXHBIX ITPEMETOB, U3 PEATIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbIC YPABHEHUS W pallMOHAIbHBIE YpPaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPABHEHUH C JIBYMS IEPEMEHHBIMM.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHCJI€ C TPUMEHEHHEM TpauuecKux mpecTaBieHuil (yCcTaHABIUBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEILICHHUsS, €CIIM UMEET, TO CKOJBKO, U
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3aJauu K €€ anreOpandeckoit
MOJENH C TIOMOIIBKD COCTaBJICHHS YPABHEHHsS WJIM CUCTEMbl YPaBHEHMIA,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u MOJTYyUYEHHBIN pe3yJibTarT.

[IprMeHTh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLICHKU, PEIIATh
JMHENHbIE HEPAaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBbI, 1aBaTh rpapuUeCcKyro
WJUTFOCTPALMIO MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[TonnMate ¥ KCMOIB30BaTh (PYHKIIMOHAJIBHBIC MOHSTHS W SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE 00O03HAYEHMsI), ONpEAeNsITh 3HaueHHe (YHKUUM MO 3HAYCHHUIO
apryMeHTa, OrpeensaTh CBOMCTBa (PyHKIMH 1O e€ rpaduky.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/X,y=x2,y=x3,y = |X|, Y = VX, OIHCHIBaTH CBOICTBA YHCIOBOH DYHKIHH
o e€ rpaduxy.

K koHmy oOydenus B 9 kJjacce OOyYarOIMMICSA TMOTYYUT CICAYIOIIHE
PEAMETHBIE PE3YJIbTAThI:

Yucia 1 BHIYUCICHUSA

CpaBHUBaTh U YIOPSAA0UYMBATH PALlMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BrimonuaTs apupmMeTnyeckue JeHCTBUS C pAIlMOHATBHBIMU YHCIaMU, COYeTast
YCTHBIE M IHCbMEHHBIE NMPUEMBI, BBIIOJIHATh BBIUUCIECHUS C UPPALUOHAIBHBIMHU
YUCIIAMHU.

Haxonuts 3HaueHMs CTENEHEN C LENBIMU ITI0KA3aTENSAMHU U KOPHEHN, BBIYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAXKECHUM.

OKpyrJisiTh  I€MCTBUTEIBHBIE YHCIA, BBIMOJIHATh MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe mrHENHBIE M KBaAPATHBIE YPaBHEHUS, YPABHEHHUS, CBOASAIIUECS K HUM,
MpocTeime ApoOHO-pALIMOHAIBHBIE YPABHEHUS.

Pemate cuctembl ABYX JIMHEMHBIX YPAaBHEHHUW C ABYMsI NEPEMEHHBIMU H
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIICTCS JINHEHUHBIM.



Pemiath TeKCTOBBIE 3ajauM alreOpamvdeckKuM CIOCOOOM €  TMOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JBYX YPAaBHEHUU C JBYMs IEPEMEHHBIMU.

[IpoBOaUTE IpOCTENUIINE UCCIIEAOBAHNUS YPABHEHUM U CUCTEM YpaBHEHUH, B
TOM YHUCJIE C IPUMEHEHUEM TpaUueCcKUX MpeICTaBIeHUH (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHHUsS, €CIIM UMEET, TO CKOJBKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaThb
pelIeHrne HEPAaBEHCTB HAa YMCJIOBOM NPSIMOM, 3alMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucreMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSMOM, 3aMUCHIBATH PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUHA

PacnioznaBaTh GyHKIMM HM3y4eHHBIX BUIOB. [loka3blBaTh CXeMaTHYECKH

pacooKeHHe Ha KOOPANHATHON TUIOCKOCTH rpadukoB GyHKIUH Buaa: Y = KX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHI
K03()PUIIMEHTOB, ONHUCHIBATH CBOMCTBA (DYHKITHI.

Ctpouth U M300pakaTh CXeMaTHYECKH I'pa@UKW KBaIpaTHYHBIX (YHKIHUM,
OIMCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH MO UX Tpaduxam.

PacnioznaBaTh kBajpaTuyHyro QyHKIHIO 1O (popmylie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YmncJioBbIe OCTAEA0BATEIbHOCTH M MPOTPecCuH

PacrioznaBaTh apupMeTHUECKYIO0 U TEOMETPUUECKYIO IPOTPECCUH TTPH PA3HBIX
crnoco0ax 3aaHus.

BbIMONHATS  BBIYHCIIGHUS C  HUCIOJb30BaHMEM (oOpMyn N-ro  djieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YiI€HBI MOCIEIOBATEIHPHOCTA TOYKAMU Ha KOOPAMHATHOM
IJTIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIIOBBIMHU IIOCJIEIOBATEIBHOCTAMHU, B TOM
YHCIIe 3a/1a4i U3 PeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYJISTOPA, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Yucna v BeUUCiICHUs. ParnoHanbpHbIe o5 1 12 bubmmoreka [{OK
yucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 AnrebGpanyeckue BbIpaKeHHs 27 1 13 httos://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHIA 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopyuraret u rpagmki. Gyicuum 24 13 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> TosTopenne u 0bodmente 0 1 3 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10O
- 102 3 52

I[TPOTPAMME
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8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 1 7 https://m.edsoo.ru/7fA17af8
9 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 3 bu6moreka [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebGpanyeckue BbIpaKEeHHUSL. 5 3 bubnuoreka [IOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 Anrebpandeckre BhIpaKEHUS. 15 1 - bubnuoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 8 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 7 bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 7 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 DyHKLHAH. OCHOBHEIC OHATHS ° 2 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o Dymkupi. uciossie dyriimn o 4 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosTopenne i obodmerHe 0 1 3 https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB II
ObII{ O CTBO HACOB I10 102 3 51

[TPOTPAMME
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 1 4 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 VYpaBHEHUs M1 HEPABEHCTBA. Y PABHEHUS C 14 8 bubmuorexa [JOK
OJIHOM ITEpEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 8 bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 8 httns://m.edsoo.ru/7£419d08
bu6mmoreka [IOK
> Dyniunn 16 8 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YwucnoBsie MOCIEI0BATEILHOCTH 15 7 https:/m.eds0o.ru/7£419d08
7 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATU3AIIHS 18 1 8 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 51
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