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IHOACHUTEJIbBHASA 3AIINCKA

AunreOpa sBJIsIeTCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHAa 00ECICUYHMBACT
U3Y4YEHUE JAPYTrUX IUCIHUIUIMH, KaK €CTECTBEHHO-HAay4yHOTO, TaK W T'YMAaHUTApHOIO LHMKIOB, €€ OCBOEHHUE
HE00X0AMMO IS TIPOAOJDKEHHS 00pa30BaHus U B TOBCETHEBHOM JKM3HU. Pa3BuTHE y 00ydaromuxcs HayqHbIX
NPEJCTAaBICHUN O MPOMCXOXKJAECHUH W CYIIHOCTH aireOpandeckux aOCTpakuui, crocode OTpaKeHUs
MaTeMaTHYeCKOM HAayKOW SBJICHHMM M TMPOIECCOB B TMPUPOJE U OOIIECTBE, POJIU MATEMATUYECKOIO
MOJEIUPOBAaHUS B HAYYHOM T[IO3HAaHMM M B IPAKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOI'O
MHUPOBO33PEHHUS U KaUECTB MBIIUICHUS, HEOOXOIMMBIX JUIsl aAaNTallid B COBPEMEHHOM LIM(PPOBOM OOILIECTBE.
Nzyuenne anreOpbl obecrieunBaeT pa3BUTHE YMEHHsS HaOII0laTh, CPABHMUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTH MBILIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEMCTBUS U
BBIBOJIbI, (OPMYIMpPOBaTh yTBepkaeHUs. OcBoeHHe Kypca airedpbl oOecrieunBaeT pa3BUTHE JIOTMUECKOTO
MBIIIJIEHUS] O0y4YaIOUIUXCsA: OHU HCIOJIB3YIOT JNEAYKTHBHBIE W HWHIYKTUBHBIE pacCyXJeHus, 0000IieHue u
KOHKpeTH3alu, abcrparupoBanre u aHajoruto. OOydeHue anreOpe MpearnosiaraeT 3HAUYUTEIbHBIN 00bEM
CaMOCTOSITEJIBHOM JIeATENBHOCTH O0O0Yy4YarolUXCsl, MOATOMY CaMOCTOSITEIbHOE pEIIeHHE 3a1ad SBJISETCS
pean3zanuen JesTeIbHOCTHOTO IPUHIKIA O0ydEeHUSI.

B cTpykType nporpammel yueOHOTro Kypca «Anredpay» 1Jii OCHOBHOTO 0011ero 00pa3oBaHus 0CHOBHOE
MECTO 3aHHUMAIOT COJepKaTelbHO-METOoANYecKue JUHUM: «YUucia U BBIYUCIEHUSA», «Asredpandeckue
BBIPKEHU», «YpaBHEHUS U HepaBeHCTBa», «DyHkuuu». Kaxmas u3 3THX colepaTellbHO-MEeTOJUUYEeCKUX
JMHANA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUSHHS Kypca, B3aNMOACHCTBYS C IPYTHMH €To JIMHUSAMH. B
X0Jle HM3YYeHHs Y4eOHOro Kypca OOydYaromMMCA NPUXOIUTCS JIOTHYECKH pacCyKIaTh, HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBA3M C 3TUM B mporpammy y4yeOHOro Kypca «Anredpay» BKIHOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IIPEJICTABIEHHBIE BO BCEX OCHOBHBIX pa3/iesiax MaTeMaTH4YecKoro o0Opa3oBaHus U
CHOCOOCTBYIOIINE OBJIAJCHUIO OOYYaIOUIMMHUCS OCHOB YHHMBEpPCAJIbHOTO MaTeMaTHYECKOTO  SI3bIKA.
ConepxarelbHOH W CTPYKTYPHOW  OCOOCHHOCTBIO  ydeOHOTO Kypca «AnreOpa»  SBISETCA  €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxxanne nMHUM «Yucna W BBIYUCIECHUS» CIY)KUT OCHOBOM I JAJbHEWIIEro W3y4EeHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYUaIONIUXCS JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS
MOJIb30BAaThCsS  AITOPUTMAMM, a TaKkKe MPUOOPETEeHUIO TMPAKTUYECKHMX HABBIKOB, HEOOXOIUMBIX IS
MOBCEIHEBHOM >KM3HU. Pa3BuTHE MOHATHS O YUCIIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs CBA3aHO C
paloHaIbHBIMU M UPPALUMOHATIBHBIMU YHUCIAMU, (OPMHUPOBAHUEM IMPEACTABICHUM O JAEHCTBUTEIHHOM
yrciie. 3aBepllieHre OCBOCHHUS YHCIOBON JIMHUM OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHHUIO.

CogepxaHue ABYX aireOpandecKux JIMHUA — «AnreOpandeckue BBIPDAKEHUS» U «YPaBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (POPMHPOBAHUIO Y O0YYAIOMIMXCS MAaTeMaTHYECKOro armrmapaTra, He0OX0AUMOTo
JUIS pelleHus 3a7]a4 MaTeMaTUKHU, CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBhe
OCHOBHOTO 0011ero o0pa3oBaHus y4eOHBIN MaTepuall TPYHNIUPYETCs] BOKPYT pallMOHAIBHBIX BBIPAKEHUH.
Anrebpa AeMOHCTpHUpPYET 3HAYEHHE MaTEeMaTHUKU KakK S3bIKa JJIsi MOCTPOSHUS MAaTeMaTUYEeCKHX MOJIENEH,
OTHCaHUs MPOLIECCOB U SABIECHUI peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT Takke AajbHeEilliee
pa3BUTHE AITOPUTMHUYECKOTO MBIILUIEHUS, HEOOXOAUMOTO, B YACTHOCTH, JJISi OCBOCHUS Kypca HH(MOPMATUKH,
U OBJIQJICHUE HaBBIKAMH JEAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3zoBaHre CUMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTUIO BOOOPaKEHUSI, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTRY.

Conepxanue QyHKIMOHAIBHO-TpaUUECKOM TMHUN HAILlEJICHO Ha MOJydeHne 00yJarolMMUCs 3HaHUH O
GYHKIUSAX KaK BaXKHeWIIeH MaTeMaTHdeckoil MoOJeNM Ui OINUCAHWUS U MCCIEOBAHUS Pa3HOOOpa3HBIX
NpoIecCOB U sIBICHWM B mpupoie U oOmectBe. M3ydeHne wmarepuanga CHOCOOCTBYET Ppa3BUTHIO Yy
oOyJaromuxcs yMEHHMs HCHOJb30BAaTh pa3IUYHbIC BbIPA3UTENbHBIE CPEJICTBA S3bIKA MATEMaTHUKU —
CIIOBECHbIE, CHUMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaJ B (OpMUpOBaHME TNPEACTaBICHUH O PpOJHU
MaTeMaTUKU B Pa3BUTUU LIMBUIM3ALUU U KYJIBTYpHI.

CornacHo yueOHOMY IUIaHy B 7—9 kiaccax u3ydaercs yuyeOHBIH Kypc «Anredpay», KOTOPBIH BKIIOYAET
CIIEYIOIIME OCHOBHBIE pa3feibl coaepkaHus: «Hucna M BBIYUCICHHS», «AJreOpanyecKue BBIPAKEHUS,
«YpaBHEHUS U HEPABEHCTBa», « DyHKIUNY.

Ha usydenue ydyeGHOro kypca «Anredpa» otBoautcs 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B
Hezeno), B 8 kimacce — 102 gaca (3 gaca B Hezento), B 9 kimacce — 102 gaca (3 yaca B HeJIelno).



COJAEPKAHUE OBYYEHUA

7 KJIIACC

Ymucna v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECSITUYHBIE, NIEPEX0] OT OJHOM (OpPMBI 3amucu Apodei k apyroi. [lonsTue
palMOHAIbHOTO YHMCIA, 3allCh, CPAaBHEHHUE, YIOPSAJOYMBAHME pPAlMOHANbHBIX YHUCEN. ApuMeTHYecKue
JEUCTBUS C pallMOHaIbHBIMU YKcaaMu. Pelenne 3a1au U3 peanbHON NPAaKTUKK Ha YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM TOKa3aTeJeM: OIpelesieHue, IMpeoOpa3oBaHHEe BBIPAKEHHH Ha OCHOBE
onpejeNeHus, 3anuch OO0JbImIMX uyuced. [IpoleHThl, 3amuch NPOLEHTOB B BHUJAE ApoOM M JIpoOM B BUJE
IIPOLIEHTOB. Tp1 OCHOBHBIE 33714 Ha MPOLIEHTHI, PELLICHUE 3a/a4 U3 PEAIbHOM MPaKTUKH.

[IpumeHeHue NpU3HaKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHKCII€ MTpsiMasi U 0OpaTHas MPONOPLIHOHATIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[lepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NMEpeMeHHOU. JlomycTuMble 3Hau€HUsl MEepEMEHHBIX.
[IpencraBienre 3aBUCUMOCTH MEXIy BelIMUYMHAMU B BUAe GopMmyibl. Bbrunmcinenus mno ¢opmynam.
[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHM, TOXJAECTBEHHO paBHbIE BBIPAKEHHUS, MpaBuiIa IpeoOpazoBaHUs
CYMM U IIPOM3BE/IEHUH, MpaBUiIa PaCKPbITUS CKOOOK U MPUBEICHHS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTEMEHH C HATYpaJIbHBIM MOKA3aTEIEM.

OpHownenbl 1 MHOrowIieHbl. CreneHb MHOrouwieHa. CiiokeHue, BHIYMTaHue, YMHOKEHHE MHOTOUYJIEHOB.
@OopMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBapaT CYMMBI M KBaJpaT pa3HOCTH. PopMyiia pa3HOCTH KBAJIPaTOB.
Pa3noxeHne MHOTOUYIEHOB HA MHOKHTEIH.

YpaBHeHHUsI M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUS, IpaBUiia MpeoOpa3oBaHUsl ypaBHEHUS, PABHOCWIBHOCTh YPAaBHEHUH.

JluneitHoe ypaBHEHME C OJHOM MEPEMEHHOM, YHCIO KOpPHEH JIMHEHHOTO YpaBHEHHUS, pEUICHUE
JIMHENHBIX ypaBHeHHMI. CocTaBjieHHME YypaBHEHHUM MO YCIOBUIO 3aJadyd. PeleHne TEeKCTOBBIX 3a/ady C
MOMOIIBIO YPABHEHU.

JluneliHoe ypaBHEHHE C IBYMS MEepeMEHHBIMH M ero rpaduk. Cucrema ABYX JUHEHHBIX YpaBHEHHH C
IBYMsI IEpeMEHHBIMU. Pellienne cuctemM ypaBHEHHH criocoO0M moAcTaHOBKU. [Ipumeps! pereHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPABHEHUM.

D yHKUUHA

Koopaunara Touku Ha npsmod. YucioBble NPOMEXYTKH. PaccTosiHue Mexay AByMs TOYKaMHU
KOOPJIMHATHOU MIPSIMOM.

[IpsimoyromnpHas cucrema koopauHat, ocu OX u Oy. Abcuucca U OpAMHATa TOYKM HAa KOOPAMHATHOM
mwiockoctu. Ilpumepsl rpaduxoB, 3amanubix (opmynamu. UteHue rpaduKoB peaNbHBIX 3aBUCHUMOCTEH.
[Tonstue dynxuuu. I'padux ynkumu. CpoiictBa (ynkuumii. Jluneiitnas dynkuus, e€ rpaduk. ['paduk
byukuun y = [x|. 'paduueckoe perienre TMHEHHBIX YPABHEHUN U CHCTEM JIMHEHHBIX YpaBHEHUH.

8 KVIACC

Yucua v BBIYUCTICHUSA

KBangpatHblit kopeHb u3 uucna. [lonsrue o0 uppanuoHanbHOM uucie. [lecaTnyHble npuOIMKEHUs
uppanMoHanbHbBIX uHcen. CBoiicTBa apupMeTHYeCKMX KBaJpaTHBIX KOpPHEH W UX NpPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYUCICHUSAM. [[eficTBUTENbHBIEC YHCIA.

Crenens ¢ 1ienbIM IoKazareneM U €€ cBoiicTBa. CTaHAapTHas 3alIUCh YHCTIA.

Auredpanyeckue BbIPasKeHHUs

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBaPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOWCTBO anreOpandeckoil npoou. CliokeHue, BBIYUTAHUE,
YMHOXEHHE, JieJIeHue aaredpanyeckux Apooeil. ParonanbHble BRIpaKeHUS U UX IpeoOpa3oBaHue.

YpaBHeHHUS U HEPABEHCTBA



KBangpatHoe ypaBHeHue, (opmyna KopHel KkBajgpaTHoro ypaBHeHus. Teopema Buera. Pemenune
YpaBHEHUH, CBOAAIIUXCS K JTMHEHHBIM U KBaJpaTHbIM. [IpocTeiiine apoOHO-paliioHaIbHBIE YPAaBHEHHUS.

I'paduueckast nHTEpHpeTalMsl YpaBHEHUH C IBYMsI IEPEMEHHBIMH M CHUCTEM JIMHEWHBIX ypaBHEHUH C
JABYMS IIepeMEHHBIMU. [IpuMepsI pelIeHNs CUCTEM HEIMHEMHBIX YPAaBHEHHUU C IBYMs IIEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3aj1a4 aNreOpanvdeckuM CrocoOOM.

UucnoBsle HepaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO ¢ OJHOM IepeMEHHON. PaBHOCMIIBHOCTH
HepaBeHCTB. JIMHElHHbIe HEpaBEHCTBA C OJHON mnepeMeHHOM. CHCTEMBbl JIMHEHHBIX HEPAaBEHCTB C OJHOM
IIEPEMEHHOM.

DyHKUUHA

[Tonstre ¢ynkmuu. OOIACTh OMpENCNeHUs W MHOXECTBO 3HaueHUH (yHkiuu. CrocoObl 3amaHus
GbyHKIUH.

I'papux Pyaxnum. Yrtenume cBoiictB ¢ynkuuun mo e€ rpaduky. IIpumepsr rpadukoB QyHKIHIA,
OTPAKAIOIINX PEAIBHBIE ITPOLIECCHI.

OyHKIMM, ONMCHIBAIOLIME MPSMYI0 M OOpaTHYIO MNPONOPIUOHAIBHBIE 3aBHCUMOCTH, UX TI'pa(UKH.
OyHKIEE Y = X2, Y = X3, Y = VX, Y=|X|. Tpacdudeckoe pelenne ypaBHeHHit 1 CHCTEM yPABHEHHIA.

9 KJIACC

Yucaa v BbIYHCTIEHHUSA

PanmionaneHple uWcna, UppalMOHATBHBIE YWCIA, KOHEYHbIE M OCCKOHEUHBIE ECATUYHBIC POOH.
MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIBHBIC YHCIAa KaK OECKOHEUHBIE JEeCATUYHBIC JPOOH.
B3anmMHO O0JHO3HAYHOE COOTBETCTBHE MEXKIY MHOYKECTBOM JIEUCTBUTEIBHBIX YHUCET W KOOPJIWHATHOMN
MIPSMOM.

CpaBHEHME IEUCTBUTENBHBIX YUCEI, apU(PMETUUECKHE JEHCTBHS C ICUCTBUTECIILHBIMUA YHCIAMH.

Pa3mMepnr 00BEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEIEHOCTh MTPOIIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmmxk€HHOE 3HAYEHHWE BEIMYWHBI, TOYHOCTHh mpuOmmwkenus. Oxpyrienne uucen. [lpukuaka u
OIICHKA PE3YJIbTaTOB BHIYUCICHUH.

YpaBHeHHUsI U HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penenne ypaBHeHUH, CBOIAIIUXCS K TUHEHHBIM.

KBanpatHoe ypaBHeHue. PellieHre ypaBHEHH, CBOASIIMXCS K KBaJIpaTHBIM. bUKBaipaTHOE ypaBHEHUE.
[Ipumepsl perieHns: ypaBHEHUM TPEThEH U YETBEPTOM CTEIEHEN Pa3ioKEeHUEM Ha MHOXKUTEH.

Pemenne npoOHO-paniMOHAIBHBIX ypaBHEHUH. PenieHre TeKCTOBBIX 3a/1a4 alnreOpandecKuM METOIOM.

VYpaBHeHHE C JABYMs TNEPEMEHHBIMH M e€ro rpaduk. PemeHue cuctem ABYX JMHEHHBIX ypaBHEHUH C
JBYMsI TIEpEMEHHBIMU. PellleHne cuctem AByX YpaBHEHHM, OJIHO M3 KOTOPBIX JIMHEHHOE, a ApYyroe — BTOPOM
crenenu. [ paduueckas ”HTEpIpETALMS CUCTEMBl YPABHECHUH C ABYMS IIEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOO0M.

YucaoBbie HEPABEHCTBA U UX CBOMCTBA.

Penienne nuHEMHBIX HEPABEHCTB C OJIHOW MEpPEeMEHHOUW. PellleHne cUCTeM JTMHEHMHBIX HEPABEHCTB C
oJHOM mepeMeHHOW. KBanapartHple HepaBeHCTBA. ['paduueckas HMHTEpIpeTalis HEPABEHCTB U CHCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DOyHKINHA

KBampatnunas ¢ynknusi, e€ rpaduk u cpoiictBa. [lapabona, KoopAWHATHI BEpPIIMHBI MapalOIbl, OCh
CUMMETPUHU TTapabOJIbI.

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =x, y = x| , ¥ ux cBoiicTBa.

Yuc10BbIE MOCTEI0BATEILHOCTH H IIPOIrPECCUH

[TonsiTHEe YKCIOBOM MOCIENOBATEIHLHOCTH. 3a/laHUE MOCIEA0BATEILHOCTH PEKYPPEHTHOH (opMynoil u
dbopmMymoit N-ro uneHa.

Apudmernueckas u TreoMeTpuueckas mnporpeccud. @Dopmynbl N-ro uieHa apuMETHYEeCKOr u
reOMETPUUYECKON TPOrPECCUI, CYMMBI IIEPBBIX N YWIEHOB.

N300pakeHue 4ieHOB apuMETHUECKON M T€OMETPUUECKON MPOTPECCHl TOUKaMH Ha KOOPIMHATHOM
MJIOCKOCTH. JIMHENWHBIN U SKCIOHEHIIUANBHBIN pocT. CII0XKHBIE MPOIIEHTHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IPOI'PAMMBI VYYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHUS MPOTPAMMBI y4eOHOTO Kypca «Anredpay XapaKTepu3yroTCs:

1) naTrpuoTnyeckoe BOCIUTAHHE:

MPOSIBJICHUEM HHTEpeca K TMPOUUIOMY W HACTOAIIEMY POCCUMCKON MaTeMaTHKH, I[I€HHOCTHBIM
OTHOIIIEHUEM K JIOCTH)KCHHUSIM POCCHMCKHX MaT€MaTHUKOB M POCCHICKOW MaTEMATHYECKOM IIKOJIbI, K
HCII0JIb30BAHUIO ATUX JOCTHKEHHUH B IPYTUX HAYKAX M MPUKIIAJIHBIX chepax;

2) TPa’KAaHCKOE M [yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TrpaKIaHWHA M PeaM3allK €ro MpaB, MPEICTAaBICHUEM O
MAaTeMaTHYEeCKUX OCHOBaX (DYHKIMOHUPOBAHUS PAIMYHBIX CTPYKTYp, SIBJICHUH, MPOUEAYP TPakIaHCKOTO
obmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKH, 0CO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB
B JEATEIBHOCTH YUYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUU NMPAKTUUYECKHUX 3a7a4 MAaTEMAaTHUECKON HAMPaBICEHHOCTH,
OCO3HAHUEM BaXXHOCTH MATEMAaTHYECKOTO OOpa3OBaHUs HA MPOTSHKEHMM BCEM JKM3HU I YCHEITHOU
npodeCCHOHANBHOM JEATENHPHOCTH W PAa3BUTUEM HEOOXOJMMBIX YMEHHMM, OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM WHANBUAYATFHON TpaeKTOpPUH OOpa3oBaHMWsI W JKU3HEHHBIX IUIAHOB C YYETOM JUYHBIX
HWHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

4) acTeTHYECKOe BOCIIUTAHME:

CIOCOOHOCTBIO K OMOIMOHATBFHOMY M ACTETHYECKOMY BOCIPHSITHIO MAaTEMAaTHUYECKHUX OOBEKTOB, 3a/1a4,
perieHui, pacCyXIeHU, YMEHUIO BUACTh MAaTEMAaTHICCKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOr0 MO3HAHMS:

OpHEHTAIIMEH B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX TMPEICTaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa, MPUPOJLI W OOIIECTBA, TOHUMAHUEM MaTeMaTHYECKOW HayKh Kak
chepbl YEeIOBEUECKOW IEeATENHHOCTH, JTAloB €€ pa3BUTHS M 3HAYMMOCTH IS PAa3BUTHS I[MBWIM3AIUH,
OBJIAJICHUEM $3BIKOM MAaTE€MAaTHKH M MAaTeMaTHYECKOW KyJIbTypOMl Kak CpeJICTBOM IIO3HAHUA MHUpa,
OBJIAJICHUEM MPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATEIbCKOMN NEATEIbHOCTH;

6) pusnueckoe BocnuTaHue, (opMHpPOBaHHE KYJLTYPbl 3I0pPOBbA H 3MOIMOHAILHOIO
0J1aronmoJryymsi:

FOTOBHOCTBIO TPUMEHSITh MaTeMaTUYECKUE 3HAHUSI B MHTEPECAX CBOEIO 370pPOBbs, BEICHUS 3I0POBOTO
o0Opasa »u3HH (3I0pOBOE NMUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OT/ABIXA, PeryisapHas puznueckas
aKTUBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKa PeIICKCUH, PU3HAHUEM CBOETO IMpaBa Ha OIMIMOKY M TaKOTO Ke
MpaBa JAPyroro 4ejioBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

OpHEHTAIIMECH Ha NMPUMEHECHHE MAaTEMaTUYCCKUX 3HAHUHU JUIS pElICHHs 3a7ad B 00JIACTH COXPaHHOCTH
OKpYXarollel cpefibl, IJIAHUPOBAHUS MOCTYIKOB M OLIEHKUA UX BO3MOXHBIX MOCHEACTBUH I OKpYKarouei
Cpelbl, 0CO3HAHHUEM TJI00aJIBFHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) amanTanus K U3MEHSIOUMMCS YCJIOBHSM COI[MAJILHOM M MPUPOIHON Cpeabl:

FOTOBHOCTBIO K JEHCTBUSIM B YCIIOBHUSX HEONPEACIIEHHOCTH, IMOBBIILICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTU Y€pe3 MPaKTUUYECKYIO JIEATEeNIbHOCTh, B TOM YHUCJIE€ YMEHUE YUHMTHCS y IPYIHX JIIOJEH,
nproOpeTaTh B COBMECTHOM EATEIHHOCTH HOBBIE 3HAHUS, HABBIKY U KOMIIETEHIIUU U3 OTBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHHWU HOBBIX 3HAHHWI, B TOM uucie (GOpMyIHUpOBaTh HJEH, MOHSTHSI,
TUNOTE3bl 00 00BEKTax U SBIEHUSIX, B TOM UHCJE PaHee HEM3BECTHBIX, 0CO3HABATH Ae(PUIINTHI COOCTBEHHBIX
3HaHUN U KOMIETEHTHOCTEH, IIIAHUPOBATH CBOE PA3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI3OB,
TpeOyIOMHii KOHTPMEp, KOPPEKTUPOBATH IPUHIUMAEMbIE PEIIeHUs U JeHCTBUS, (JOPMYTUPOBATh U OLIEHUBATh
PHUCKH U TIOCIENICTBUSA, (GOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATHI



Ilo3HaBaTeIbHBIE YHuBEpPCaJIbHLbIC y'{eﬁnble JeCcTBUA

ba3oBrble Jornyeckue 1eMcTBHA:

BBISIBIIATE M XapaKTEPU30BaTh CYIIECTBEHHBbIC INPU3HAKM MAaTEMaTHYECKHX OOBEKTOB, MOHATHI,
OTHOIIEHUA MEXJy MOHATHUSAMH, (OPMYIUPOBATH OIpPENEIICHUS MOHATHH, YCTaHABIMBATH CYIIECTBEHHBIN
MPU3HAK KJIacCH(PUKALNU, OCHOBAHUS [T 0000IICHUS M CPABHEHUSI, KPUTEPUH ITPOBOAUMOTO aHAIIN3A;

BOCIPUHHUMATh, (DOPMYIMPOBATH U MPEOOPA30BHIBATH CY)KICHHS: YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE,
€IMHUYHbIE, YaCTHbIE U OOLINE, YCIOBHBIE;

BBISBJIATh MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTUBOPEYHS B (PaKTax, NAaHHBIX,
HAOJIOICHUSX U YTBEPKACHUSX, TIPEAIaraTh KpUTEPUH JUTSI BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C MCMOJIb30BAaHUEM 3aKOHOB JIOTUKH, IE€AYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

pa3bupatrh 10Ka3aTeabCTBA MAaTEMATHUYECKUX YTBEPXKIACHHUM (TpAMbIE U OT IPOTUBHOIO), MPOBOIUTH
CaMOCTOSITEJIbHO HECJIOXKHbBIE JI0Ka3aTeJbCTBA MaTeMAaTUYECKUX (PaKTOB, BBICTPAaWBaTh AapryMEHTAIMIO,
MIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHIOCO0 pelieHus y4eOHoH 3a/1auM (CpaBHUBATh HECKOJIBKO BapUaHTOB pELIEHUs], BEIOUpATh
HauboJee NOAXOAAIUMN C YUETOM CAMOCTOSATEIbHO BbIAECIEHHBIX KPUTEPHUEB).

Bba3oBble nccienoBareibckme 1eiCTBUS:

HCI0JIb30BaTh BOMPOCHI KaK HUCCIEI0BATENbCKUI MHCTPYMEHT IMO3HAHUs, (HOpMyIHpOBaTh BOIPOCHI,
bukcupyoomuye MpOTUBOpEUYHE, MpoOJieMy, CaMOCTOSITEIbHO YCTaHAaBIMBAaTh HCKOMOE U JIaHHOE,
(dbopMUpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIJaHYy HECJIOXKHBIM SKCIEPUMEHT, HeOOJIbIIoe
HCCIIEIOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTE MaTeMaTHYecKoro 00beKTa, 3aBUCUMOCTEN 0OBbEKTOB MEXIY
coboii;

CaMOCTOATENIBHO  ()OpMYJIUpOBaTh O0OOOIIEHHsS W BBIBOJABI MO pe3ylbTaTaM IPOBEAEHHOIO
HaOJII0/IeHUS, UCCIIEJOBAHNUS, OLIEHUBATh JOCTOBEPHOCTD MOJIYYEHHBIX PE3YIbTATOB, BBIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IIPOLECCA, a TAKXKE BBIABUIaTh INPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALMHU, JAAHHBIX, HEOOXOJUMBIX Ul pELIEHUs
3a/1a4H;

BbIOMPATh, aHAJIN3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMALUIO pa3IUYHbIX
BUJIOB U ()OPM IIPEJCTABIECHHUS;

BbIOUpATh (OpMy MpeACTaBICHUS HUHPOPMALUU U WIIOCTPUPOBATh pELIaeMble 3aJaud CXEMaMH,
JaMarpaMMamu, HHOM rpadukoi ¥ X KOMOMHALUAMY;

OLICHUBAThb HAA&KHOCTb HUHPOpPMALMM 1O  KPUTEPHUSIM, TMPEAJOKEHHBIM  y4YUTEIEeM WU
c(OpMYJIMPOBAHHBIM CaMOCTOSTEIIBHO.

KoMmyHHKaTHUBHBIEC YHUBEpPCaAJIbHbIE Y4eOHbIE 1eiCTBHUS:

BOCIPUHUMATh U (OPMYJIUPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSAMHU U LEJISIMHU OOILEHUS, SCHO,
TOYHO, T'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUsI B YCTHBIX M IIMCBbMEHHBIX TEKCTaX, JaBaTh NOSICHEHMS IO
X0y pelleHus 3aja4l, KOMMEHTHPOBAaTh MOJIYYECHHbIN PE3YyNbTaT;

B X0Jie 0OCYXKIEHHUs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXTaeMOH TeMbl, MPOOJIeMBbl, perraeMoi
3a]1a4uM, BBICKA3bIBaTh MJIEU, HALIEJICHHBIEC HA MIOMCK PEIIECHHUS, CONIOCTABIIATh CBOU CYKJEHUS C CYKICHUSIMU
JAPYrUX YYacTHUKOB JMajora, OOHapyKuMBaThb pas3iyhe M CXOJCTBO IO3ULMH, B KOPpPEKTHOH (opme
(bopMynUpoBaTh pa3HOTJIACHs, CBOU BO3PAXKEHUS;

NPEACTaBIATh  PE3yabTaThl  pEUICHMsS  3aJaud, OJKCIEPUMEHTa, HCCIENOBaHUS,  IIPOEKTa,
CaMOCTOSITEJILHO BBIOMPATh (hopMaT BBICTYILIEHUS C YUETOM 3a]au MPE3eHTAIMU U OCOOCHHOCTEH ayIuTOPHH;

MOHMMAaTh M MCIOJB30BaTh MPEHMYIIECTBA KOMaHAHON M HMHIAMBHIYAIbHON pabOTHl MpU pelieHUH
y4eOHBIX MaTeMaTHYECKHX 3a/1a4;

IPUHUMATh IIeJIb COBMECTHOW JEsTEeIbHOCTH, IJIAHWPOBATh OPraHU3alMI0 COBMECTHOM paboThI,
pacrpenesiaTe BUJbI paboT, 1OroBapUBaThCs, 0OCYkKIaTh MpPOLECC U pe3yibTaT paboThl, 0000IAaTh MHEHHUS
HECKOJIBKUX JIFOEH;



y4acTBOBATh B I'PYNIOBBIX (hopmax paboThl (0OCykaeHUsI, 0OMEH MHEHHMSIMHU, MO3TOBBIC IUITYPMBI U
JpyTrHe), BHIIOIHATH CBOIO 4acTh pabOTHI U KOOPAMHUPOBATH CBOM JACUCTBUS C IPYTMMHU WICHAMHU KOMaH/BI,
OILICHUBATh KAa4eCTBO CBOETO BKJAJa B OOIIMU MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YU4aCTHUKAMH
B3aUMOJCUCTBUS.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIe JelicTBUSA
Camoopranuszanus:

CaMOCTOSITEIIBHO COCTABJIATH IJIaH, QJITOPUTM pEIICHHs 3aJaud (WIM ero 4acTh), BBIOMpATh CHOCO0
pemieHUsT ¢ Y4ETOM HUMEIOIMIUXCS PECYpcoB W COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHpPOBAaTh U
KOPPEKTHPOBATH BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(POpPMALINH.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTEJIEKT:

BIAQJETh CIOCOOaMU  CaMOINPOBEPKH, CAMOKOHTPOJIS Ipolecca M pe3yibraTa  pelieHHs
MaTeMaTUUECKOM 3a1a9H;

MPEIBUICTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PEUICHUH 33]aud, BHOCUTh KOPPEKTHBHI B
JeATETbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAIEHHBIX OMNOOK, BBISBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yibTaTa NESTEIHbHOCTH MOCTAaBICHHOW IIETTM W YCIOBHSIM, OOBSICHATH
MPUYUHBI JOCTIDKEHHSI WJIM HEJIOCTIKEHHS IeH, HaXOJWTh OIIMOKY, JaBaTh OICHKY HpPHOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K xonIty 00y4ueHus B 7 kjiacce 00yJaronuics MOTyIHUT CICIYIONINE TPEIMETHBIC PE3YIbTaTHI:

Yucaa v BbIYUCTEHUS

BoimonHsATh, coueTast yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(MeTHdyecKre NeHCTBUS C pallMOHAIbHBIMU
YHCIIaMU.

Haxonuth 3HadyeHHs] YHUCIOBBIX BBIPAXEHUM, MPUMEHSITh pa3HOOOpa3Hble CIOCOObI U MPUEMBI
BBIYMCIICHUS 3HAUCHUN APOOHBIX BHIPAKEHUH, COAepKAIINX OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[TepexomuTs OT OxHOW (OPMBI 3aMUCH YHCENI K IpYyro (mpeoOpa3oBBIBaTh ICCATUYHYIO ApOOL B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JCCATUYHYIO APOOB).

CpaBHUBATh U YHOPSAIOUMBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh 4yncia.

BbInoJHATE NPUKUIKY M OLIEHKY pe3ylibTaTa BBIYMCICHUH, OLICHKY 3HAUEHUMN YHMCIIOBBIX BBIPAXKEHUM.
BhInosiHATE AeMCTBUS CO CTENEHSIMU C HATypalIbHBIMU MOKA3aTEIISAMH.

[IpuMeHSTh PU3HAKK JEIMMOCTH, Pa3oKeHNEe HA MHOKUTEIHN HATypaJlbHbIX YHCEI.

Pemarp  mpakTHKO-OPHMEHTHPOBAHHBIE  3a/laud,  CBS3aHHbIE C  OTHOUICHHMEM  BEJIHYUH,
MPOMOPLHUOHAIBHOCTIO BEJIMYUH, MPOIIEHTAMHU, HHTEPIPETUPOBATh PE3yAbTaThl PEIICHUS 3a/ad C Y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpandyeckyio TEPMHUHOJOTHIO U CUMBOJHUKY, TPUMEHSITh €€ B IPOIECCE OCBOCHUS
y4eOHOro MaTepuana.

Haxonauth 3HaueHus OYKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX MEPEMEHHBIX.

BrimonHsaTe npeoOpa3oBaHusl 1EI0T0 BRIPAKEHUS B MHOTOYIICH MPHUBEACHUEM MOJOOHBIX ClaraeMbIX,
PacKpBITHEM CKOOOK.

BrInoyHATE yMHOXKEHHE OTHOUJIEHA HA MHOTOYJIEH M MHOTOWIEHA HA MHOTOYJIEH, TPUMEHSATH (DOPMYIIBI
KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcyIiecTBIATh pa3IoKeHHE MHOTOYWICHOB HA MHOXKHUTENU C TIOMOIIIBIO BEIHECEHUS 32 CKOOKH 00IIero
MHO>KHTETIS, TPYIIHPOBKH ClIaraeMbIX, IpUMeHeHUs! (OpMyI COKPaIIEHHOTO YMHOXKEHHUSI.

[TpumeHsTh TPeoOpa3oBaHrss MHOTOUWICHOB TSl PEIICHUST Pa3TUYHbIX 3a7a4 U3 MaTeMaTHKH, CMEKHBIX
MPEeIMETOB, U3 PeaTbHON MPAKTUKHU.

Hcnonb30Bath CBOICTBA CTEMEHEN ¢ HATYPAIbHBIMU MOKA3aTENSIMU [T PEOOPa30BaHUS BHIPAKECHUH.

YpaBHeHHUS U HEPABEHCTBA



Pemrats nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, IIPUMEHSS IIpaBUia IEPEXoJa OT HCXOJHOIO
YpaBHEHHUS K paBHOCWIbHOMY eMy. IIpoBepsTh, sBiIsSE€TCA U YUCIO KOPHEM ypaBHEHUS.

[TpumensTh rpadudeckre METOAbI IPH PEIICHUH JINHEHHBIX YPABHEHUH U X CUCTEM.

[lonbupate mnpuMepbl THap 4YHKCEN, SBISIOMIMXCSA pEIIeHWEM JIMHEHHOTO YpaBHEHHS C JIByMs
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IUIOCKOCTH TpaduK JIUHEHHOTrO0 ypaBHEHHS C JABYMS II€PEMEHHBIMHU,
MOJIB3YACH TPapUKOM, IPUBOAUTH PUMEPHI PELICHUST yPaBHEHUSI.

Pemath cucteMsl IByX TMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM YHUCIIE IpapUyIeCcKu.

CocraBisTh U pemiarh JMHEHHOE YpaBHEHUE UM CUCTEMY JIMHEMHBIX YPAaBHEHUH 110 YCIIOBHIO 33JlauH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M MOJYyYEHHbIN Pe3ynbTar.

DyHKUUHA

N300paxaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIME 33/JIaHHBIM KOOpAMHATAM, JIYYH,
OTPE3KH, UHTEPBAJIbI, 3aAIIUCHIBATh YNCIOBbIE POMEXYTKH Ha alreOpandeckoM si3bIKe.

OTtmedaTh B KOOpPJAMHATHOM IUIOCKOCTH TOYKM 10 3a/laHHbIM KOOpPAMHATaM, CTPOUTH TIpapuKu
muHeHbIX QyHKUKN. CTpouTh rpaduk QyHKIUHU y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKUMN HW3BECTHBIE 3aBUCHUMOCTH MEXKY BEIMYMHAMHU: CKOPOCTb, BpeMs,
paccTosiHue, 1ieHa, KOJIMYECTBO, CTOMMOCTb, POU3BOIUTENBHOCTD, BpeMsl, 00bEM pabOThI.

Haxonuts 3HaueHre (QyHKIMH O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuit cmocod® TMpeACTaBICHUS U aHaidu3a WHGOPMAIMKM, W3BJICKaTh |
MHTEPIPETUPOBATH HHPOPMAIIHNIO U3 TPpaUKOB peaibHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonIty 00y4ueHus B 8 kjacce 00yJaronuiics moayIuT CICTYIOIINE TPEIMETHBIC PE3YIIbTAThI:

Yucaa v BbIYUCTEHUS

Hcnonp30BaTh HayalbHbBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX 4YMCEN I CpPaBHEHWS,
OKPYIJICHHS ¥ BBIYMCICHUN, N300pakaTh IEHCTBUTEIbHBIC YMCIIA TOYKAMU Ha KOOPJAUHATHOMN TIPSIMOM.

[IpumensTh NOHATHE apU(METHUIECKOTO KBAJAPATHOTO KOPHS, HAXOJAUTh KBaJpaTHbIE KOPHU, UCHIOIB3Ys
Py HEOOXOJAMMOCTH KaJIbKYJIATOP, BBINOJHITH MpPeoOpa3oBaHUsl BBIPAKEHUH, COJEpKalIUX KBaJpaTHbHIE
KOPHH, UCMOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBarh 3anucu OOJIBIINX U MajbIX YHCEN C MOMOIIBIO JIECATUYHBIX Opo0eil u creneHei uucia
10.

AsredOpanyeckue BbIpasKeHUsI

[IpuMeHATh TOHATHE CTENEHU C IeNbIM IoKa3aTelieM, BBINOJHATH IMPEeoOpa3oBaHUs BBIPAKEHUH,
COJIEpXKAIIUX CTEIECHU C LEJIbIM MOKa3aTeseM.

BbInoyHATE TOXKAECTBEHHbIE TPe0Opa30BaHuUs PALIMOHAIBLHBIX BEIPAKEHUI Ha OCHOBE MPaBUII ICHCTBHIMA
HaJl MHOTOWICHAMH U alreOpandyeckuMH IpoOsiMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTENH.

[IpumensaTh TpeoOpazoBaHusl BHIPAKEHUN Ui PEHICHHs PAa3IMYHBIX 3a7a4 U3 MaTeMaTHKH, CMEKHbBIX
MPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHNs 1 HEPABEHCTBA

Pewrate nuHeliHble, KBalpaTHbIE YPABHEHUS U PallMOHAIIbHBIC YPAaBHEHUSI, CBOASIINECS K HUM, CUCTEMBI
JBYX YPaBHEHHUU C JBYMS IEPEMEHHBIMHU.

[IpoBOANTH IpOCTEUIIINE UCCIIEIOBAHNS YPABHEHUN M CUCTEM YpaBHEHUI, B TOM YHCIIE€ C TPUMEHEHUEM
rpaduyeckux mpeacTaBIeHU (ycTaHaBIUBaTh, UMEET JIU ypaBHEHHUE WM CUCTEMa YPAaBHEHUHN PEIIeHUs, eCIH
HMMEET, TO CKOJIBKO, U ITpoUee).

[TepexonuTes OT cloBecHOH (OPMYITHPOBKH 3afauu K €€ anreOpandeckod MOJeNd € TOMOIIBIO
COCTaBJICHUSI YPABHEHUS UJIM CUCTEMbI YPaBHEHHM, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1auu
MOJTY4YEHHBIH pe3ynbTar.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKH, PElIaTh JIMHEWHbIE HEPABEHCTBA
C OIHOW TMEepeMEeHHOW U UX CHUCTEMBI, JaBaTh TrpapUUecKyl0 WJUIIOCTPAIIMI0 MHOXKECTBA pELICHUI
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUH



[lonuMaTh W HCHONB30BaTh (PYHKIMOHAIBHBIE TIOHATHS M S3BIK  (TEPMUHBI, CHUMBOJIHYECKHE
0003HaYCHHMS), ONIPEIENIATh 3HaUeHNE (PYHKIIMHU 10 3HAYEHUIO apIyMEHTa, ONPENeNATh CBOMCTBA (DYHKIMH T10
e€ rpaduxy.

Ctpouts rpauku 3JeMEHTapHBIX (QYHKIUH BHJIA:

y=k/IX,y=XxX2,y=x3,y=x|, y= X, OIHCHIBATH CBOMCTBA YHCIIOBOM byHKIMH 110 €€ rpaduKy.

K xoniy o6yuenus B 9 kyacce 00y4aronuics moayduT CIEIyIONIUe TPEAMETHbIC PE3YJIbTATHI:

Ymncna v BbIYUCICHUS

CpaBHUBaTh U YIOPSAI0UYMBATh PALIMOHAJIbHBIE U UPPAL[MOHATIbHBIE YHCTIA.

BoinosHATe apudmeTnyeckue ASUCTBUS C palMOHAIbHBIMU YHCIaMH, COYETasl YCTHbIE U MUCbMEHHbIE
MPUEMBI, BBITIOJIHSTH BBIYUCICHUS C UPPALUOHATIEHBIMU YHCIIAMU.

Haxonuth 3HaueHus cTeneHeil ¢ LenbIMU NOKa3aTeNssMU U KOPHEW, BBIUUCIISATH 3HAUEHUS YHMCIOBBIX
BBIPAXKCHUI.

OKpyryiaTh IeHCTBUTENbHBIE YHCIIA, BHITOJIHATH MIPUKUAKY PE3yJIbTaTa BEIUNCICHHUH, OLIEHKY YMCIIOBBIX
BBIPAKCHUI.

YpaBHeHHUS] M HEPABEHCTBA

Pemarp nuHeliHbIEe M KBaJpaTHbIE YpaBHEHUS, YPABHEHHUS, CBOJSIIMECS K HUM, IpocTeiiue qpoOHo-
paloHaIbHbIE ypaBHEHUS.

Pemrate cuctemsl IByX JUHEHHBIX YPaBHEHUW C JBYMs IEPEMEHHBIMH U CHCTEMBI JIBYX YpaBHEHUH, B
KOTOPBIX OJIHO YpaBHEHUE HE SIBISETCS JINHEHHBIM.

Pemars TexcToBBIE 3amauM anreOpanvyeckMM CHOcoOOM € MOMOIIbIO COCTABIIEHUS YPaBHEHUS WIIU
CUCTEMBI JABYX YpaBHEHHU C IByMs I€PEMEHHBIMU.

[IpoBOoANTE IpOCTENIINE UCCIIEIOBAHNS YPABHEHUI M CUCTEM YPaBHEHHM, B TOM YHCIIE C IPUMEHEHUEM
rpaduyeckux npeacTaBieHui (YCTaHAaBIMBATh, UMEET JIM YpaBHEHUE WM CUCTEMa YpaBHEHUM pelIeHus, eciu
HMMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIIEHUE HEPAaBEHCTB Ha
YHMCIIOBOU NPSAMOM, 3aIUCHIBATh PEILICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemarte cuCTEMBI JMHEWHBIX HEPABEHCTB, CHCTEMBl HEPAaBEHCTB, BKIIOYAIOIIUE KBaJpaTHOE
HEPaBEHCTBO, M300pa)kaTh PEIIEHHE CHUCTEMbl HEPABEHCTB HAa YUCIIOBOW MpPSMOMH, 3alMCBIBATH PEIICHUE C
MTOMOIIBIO CUMBOJIOB.

Hcnosb30BaTh HEPABEHCTBA MIPH PEIICHUH PA3IMYHBIX 3aa4.

D yHKUUHA
Pacnio3naBate (QyHKIMM W3ydeHHBIX BHAOB. Iloka3piBaTh CXEMaTHYECKH pPACIOIOKEHHE Ha
KOOPJAMHATHOM IUIOCKOCTH rpadgukoB byHKIUN

puna: Y = kx, y =kx+b,y=kix,y=ax2 +bx+c,y=x3,y= Vx,y= |X|, B sasucumocts or
3HAUeHUH KO3(PUIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKIIMIA.

CTpouTh M HM300pakaTh CXEMaTHYECKH TpauKu KBajapaTUYHBIX (YHKIMH, ONMCHIBATH CBOWCTBA
KBaIpaTU4HBIX QYHKIMIA 10 UX rpadukam.

Pacno3HaBaTh KBaJpaTHUHYI0 (DYHKLHIO 110 (GOPMYIIE, TPMBOAMTHL MPUMEPHI KBAAPATUIHBIX (yHKIMIL
U3 peabHOM KU3HHU, PUBMKH, TEOMETPHH.

YnciioBbIe MOCIE0BATEILHOCTH H IIPOTPECCHH

Pacno3naBarh apu()METHUECKYIO U T€OMETPHUECKYIO IPOTPECCHH MPU PA3HbIX CIOCOOAX 3a1aHuUs.

BBINONHATS BHIMUCIIEHUS C HCTIOIb30BAaHHEM (OPMYIT N-TO WIEHa apU(PMETHYECKON U F€OMETPUIECKOM
TIPOTPECCHIA, CyMMBI TIEPBBIX N YIECHOB.

U306pakaTh WIEHBI TIOCIIEI0BATENLHOCTH TOYKAMH HA KOOPIMHATHON IIIOCKOCTH.

Pemiarek 3a/1aum, CBS3aHHBIE C YMCIOBBIMH MOCIEN0BATENBHOCTAMHE, B TOM YHCIIE 3324l U3 PEATbHON
KU3HH (C UCTIONB30BAHUEM KAIIbKYJIATOPA, U(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IIVTAHUPOBAHUE
7 KIIACC

Ne HaumMeHOBaHUe pa3/iesioB U TeM KosinuecTBO 4acoB JsekTpoHHbIe (UdpOBbIe) 06pa3oBaTebHbIE
n/n IIpOrpaMMbIl Bcero KoHTpoJibHBIE [IpakTHUyeckue pecypcol
paboThI paboThI
1 Yucsia ¥ BIYHC/IEHUS. 25 1 bubsunoreka LIOK
PanjoHaJibHble YHucaa https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BbIpaXKeHUs 27 1 Bu6aunoTteka LIJOK
https://m.edsoo.ru/7f415b90
3 YpaBHeHUdA U HepaBEHCTBA 20 1 bu6aunoTteka [JOK
https://m.edsoo.ru/7f415b90
4 KoopauHaTbl ¥ rpadpuku. 24 1 Bu6auoTteka LIOK
DyHKIUH https://m.edsoo.ru/7f415b90
5 [ToBTOpeHUe U 060011eHHE 6 1 Bub6auoTeka LIOK
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
8 KUJIACC
Ne HaumMeHOBaHUe pa3/ziesioB U TeM KosinuectBo yacoB JneKTpoHHbIE (LUpPOBLIE)
n/n nporpaMMbl Bcero KoHTposibHBIE [IpakTHYeckue obpasoBaTesIbHbIE pecypChl
paboThl paboThl
1 Yucsa v BerurcieHuda. KBagpaTtHbie 15 bubsmoTteka LIOK
KOPHHU https://m.edsoo.ru/7f417af8
2 Yucnaa v BeiuucaeHus. CTeneHs C 7 bubsmoTteka LIOK
1|eJIbIM IT0Ka3aTeJleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKeHHS. 5 1 Bbu6bsaunoTteka [JOK
KBazpaTHbIN TPEXYJIEH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaXKeHHS. 15 1 Bbu6saunoTteka [JOK
Anrebpanyeckast Apobb https://m.edsoo.ru/7f417af8
5 YpaBHeHUs ¥ HEpaBEHCTBA. 15 1 Bbu6saunoTteka [JOK
KBaZipaTHble ypaBHEHU S https://m.edsoo.ru/7f417af8
6 YpaBHeHUs U HepaBeHCTBA. CUCTEMBI 13 Bbu6saunoTteka [JOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
7 YpaBHeHUs U HEPABEHCTBA. 12 1 Bbu6saunoTteka [JOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8
8 ®yHkuuu. OCHOBHbIE TOHSTHUSA 5 Bub6anoTeka LLOK
https://m.edsoo.ru/7f417af8
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9 ®dynkuyu. YucaoBble QyHKLIUU 9 Bu6aunoTteka LIJOK
https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE 1 060061IeHUE 6 1 bubauoreka LIOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
9 KUIACC
Ne HavMeHOBaHUe pa3/ie/ioB U TEM KosimyecTBO 4acoB JnekTpoHHbIEe (UPOBbIE)
n/m IporpaMMal Bcero KoHTposibHBIE [IpakTHUyeckue 06pasoBaTesbHbIE PECYPChI
paboThl paboThI
1 Yucsa v BblYUC/IeHUA. JleCTBUTE/IbHbIE 9 bu6aunoreka [JOK
qyucaa https://m.edsoo.ru/7f419d08
2 YpaBHeHUA ¥ HEpaBeHCTBA. YPaBHEHUA C 14 1 Bu6auoTteka LIOK
OZIHOU mepeMeHHOU https://m.edsoo.ru/7f419d08
3 YpaBHeHUd 1 HepaBeHCTBA. CUCTeMBbI 14 1 Bub6anoTeka LIOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
4 YpaBHeHUd 1 HepaBeHCTBA. HepaBeHcTBa 16 1 bu6bauoTteka [JOK
https://m.edsoo.ru/7f419d08
5 OyHKUUU 16 1 bu6bauoTteka [JOK
https://m.edsoo.ru/7f419d08
6 YucioBble NMOCJAe0BaATENbHOCTU 15 1 buo6smoTteka LIOK
https://m.edsoo.ru/7f419d08
7 [loBTOpEHME, 060611IEHHE, 18 1 bu6smoTteka LIOK
CHCTeMaTH3alys 3HaHU M https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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