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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCS OJJHUM U3 OIMIOPHBIX KYPCOB OCHOBHOT'O OOIIETr0 00pa3oBaHus: OHA
o0ecrieynBaeT U3yueHHe APYrux JUCUUIUINH, KaK €CTECTBEHHO-HAyYHOT 0, TAK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO JJIsl IPOAOHKEHUs 00pa30BaHUs U B IOBCEAHEBHOMN KU3HU.
PasButune y o0y4aromuxcs Hay4HbIX IPEACTABICHUN O IPOUCXOXKACHUH U CYIIIHOCTH
anredpanvyeckux adCTpakinii, ciocode OTpakeHHUsi MaTeMaTHUYEeCKON HAyKOW SIBIICHUI U
IPOIIECCOB B IIPUPOJIE U OOIIECTBE, POIH MATEMATUIECKOTO MOJICTMPOBAHNS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHHS U KaUueCTB
MBIIICHHS], HEOOXOAUMBIX JUIS aJaNTallid B COBPEMEHHOM I poBoM ob1ecTe. M3yuenue
anreOpbl 0OecreynBaeT pa3BUTHE YMEHHs HA0II01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTHU MBIIIJICHUS, CIIOCOOHOCTH apTyMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
NENCTBUS U BBIBOJBI, JOPMYIUPOBAThH yTBEepkaAeHUA. OCBOCHHE Kypca anredpbl o0ecrieunBaeT
pa3BUTHE JOTHYECKOTO MBIIUICHHS 00YJaIONIMXCs: OHU UCIOIB3YIOT ACTyKTHUBHEIE U
WHAYKTUBHBIE PacCyXKICHUS, 0000IIeHNEe U KOHKPETU3AIIHNIO, a0CTparupoBaHNE U aHAIOTHIO.
OO0ydenwue anredpe mpeanoaracT 3HaYUTEIBHBIN 00bEM CAMOCTOSTEIIBHOMN IeATEeTHHOCTH
00y4aroIuxcs, IO3TOMY CaMOCTOSITEIIbHOE PEIICHHE 3a/1a4 SIBJISIETCS pean3ainuen
JeSITeILHOCTHOTO MPUHIINTIA 00YIeHUSI.

B cTpykType mporpaMMsl yueOHOTO Kypca «Anredpay A OCHOBHOTO 00111ero o0pazoBaHus
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIHbHO-METOINYECKHE JINHUH: «HUCIIa ¥ BEIYMCIICHUS,
«AnreOpanyeckue BEIpaKEHUs», «Y paBHEHUS U HEpaBeHCTBay, «DyHKuny. Kaxkaas us atux
COJIePKATEITBHO-METOJUIECKUX JTMHUN Pa3BUBACTCS HA MPOTSDKEHUH TPEX JIET U3YUEHUS Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro JIMHUAMHU. B Xoz€e n3yduenust yaeOGHOro Kypca 00y4Jarommumes
NPUXOHUTCS JIOTHYECKH PACCYkKAATh, HCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBsI3M
C 3TUM B MIPOrpaMMy Y4eOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBHI JIOTHUKH,
NpeJICTaBJICHHBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTHIEeCKOT0 00pa3oBaHUs U
CHOCOOCTBYIOIIHME OBJIAJCHNIO 00yYarOIIUMUCS OCHOB YHUBEPCATBHOIO MaTEMATUYECKOT O
s3pika. CojiepkaTeIbHON U CTPYKTYPHOU OCOOCHHOCTBIO YIEOHOT0 Kypca «Anredpay sBIIsIeTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Coneprxanue THHAN «YHWCIIa M BBIYACICHUS» CITY)KUT OCHOBOH JIJIS TAIBHEHIIIETO H3yYEeHUS
MaTEeMaTHKH, CIIOCOOCTBYET PA3BUTHUIO Y 00YUAIOIIMXCS JIOTHUECKOTO MBIIUICHHUS,
(GOpMHPOBAHNIO YMEHUS TTOJIb30BATHCS AITOPUTMAMH, & TAK)KE TPUOOPETEHUIO TPAKTHIECKUX
HABBIKOB, HEOOXOIUMBIX JJIs TOBCETHEBHOM KU3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHMs CBA3aHO C PAITMOHAIBHBIMUA U HPPAITMOHATBHBIMU YHCITAMH,
dbopMUpOBaHHEM MIPEJICTABICHUI O IEHCTBUTEIBHOM UKCie. 3aBepIICHIE OCBOCHHS YHUCIOBOM
JMHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue IByX alnredpandecKux TUHUN — «ANTeOpandecKue BRIPaKEeHHI» U «Y paBHEHHS U
HEPAaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOIIMXCS MATEMAaTUYECKOTO arapara,
HEOOXOUMOTO ISl pEIICHUS 3a/1a4 MaTeMaTHKH, CMEKHBIX TPEIMETOB U MPAKTUKO-
OPHUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE 0CHOBHOTO 00111er0 00pa3oBaHus yueOHbIN MaTepHual
TPYIIHUPYETCS BOKPYT PAIIMOHANBHBIX BRIpKEHUI. ANreOpa IEeMOHCTPUPYET 3HAUCHUE
MaTeMaTHKH KaK S3bIKa [T TOCTPOCHHUS MAaTEMaTHIECKUX MOJIENeH, ONTMCAHUS TIPOIIECCOB U
SBIIEHUH pearbHOro Mupa. B 3amaun o0ydenus anreOpe BXOASIT Takke JalbHEHIIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHHSI, HEOOXOMMOT0, B YaCTHOCTH, JUISI OCBOCHHS Kypca
nH(OPMATUKH, ¥ OBIIAJICHUE HABBIKAMU JIETyKTUBHBIX paccyxaenuid. [IpeoOpasoBanue
CUMBOJIbHBIX (DOPM CITIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUS, CIIOCOOHOCTEN K MaTEMaTHUECKOMY
TBOPYECTRBY.

Coneprxkanne QyHKIIMOHATHHO-TPAPUISCKOM JIMHIY HAIICJICHO Ha TIOJYYCHHE 00yJarOIUMHUCS
3HaHMUI 0 PYHKIHSIX KaK BaKHEHIIIEH MaTeMaTHUeCKONH MOJICIH JJIsl OMUCAHUS M UCCIICIOBAHUS
pa3zHOO0Opa3HBIX MPOIIECCOB U SIBICHUN B IpUpoJie U ob1ecTBe. M3yuenue marepuana
CIIOCOOCTBYET Pa3BUTHIO Y OO YUAIOIIUXCSl YMEHUS HCIIOIh30BaTh PA3TUYHEIC BHIPA3UTEIIbHBIE



CPEICTBA S3bIKA MATEMATHKH — CIIOBECHBIC, CAMBOJIMYECKHE, rpaduueckre, BHOCUT BKIIA] B
dbopMupoBaHUE IPECTABICHUN O POJIM MATEMATUKH B PA3BUTUU IUBUIM3AIMH U KYJIbTYpBHI.
CornacHo yueOHOMY Iu1aHy B 7-9 Kiaccax u3y4aercs: yueOHbIN Kypc «Anredpay», KOTOPbIi
BKJIIOUAET CIIEAYIOLIUE OCHOBHBIE Pa3/ielibl coepkanus: «Hucna u BbIYUCICHUS,
«AnreOpandecKkue BEIpKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUN Y.

Ha uszyuyenue yuebHOTO Kypca «Anredpa» orBogautcs 306 yacos: B 7 kitacce — 102 gaca (3 gaca
B Hezelno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 gaca B HEJE0).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BbIYHMCICHHSA

JpoOu 0OBIKHOBEHHBIE U AECATHYHBIE, IEPEXO0]] OT OHOM (GOPMBI 3amucu Apodei K Jpyrou.
[TonsiTve palOHANIBHOIO YHCIIA, 3alMCh, CPABHEHHE, YIIOPSIOYUBAHUE PALIMOHATIBHBIX YUCEIL.
Apudmerndeckue 1eHCTBUS C pallMOHAIBHBIMU YKCIaMu. Pemenue 3a1ay u3 peaqbHON
IIPAKTUKHU Ha YacTH, Ha JApoOu.

CreneHb ¢ HaTypaJIbHbIM IIOKa3aTeJIeM: ONpeieieHne, Ipeodpa3oBaHne BbIpaKEHUI Ha OCHOBE
OTIpeNieNIeHus, 3anuch OONBIIMX Yncel. [IponeHTsl, 3anuck MPOLEeHTOB B BUIE APOOH U Apodu B
BU/JIE MPOLICHTOB. Tpu OCHOBHBIE 33]a4M HA IIPOLIEHTHI, PELICHHUE 3a/1a4 U3 PEAIbHON IPAKTHUKH.
[TpyMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaJIbHBIX YHCEI.
PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMasi U 00paTHasi MPOIOPLUOHAIBHOCTH.
Auaredpanyeckue BbIpaKeHHUs

ITepeMeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonycTUMbIE 3HAaUEHHUS
nepeMeHHbIX. [IpencTaBnenne 3aBUCUMOCTH MEXKy BETMUYUHAMU B BUJE (POPMYJIBL.
Beruucnenus no gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPaXEHUMN, TOXKIECTBEHHO PaBHbIE
BBIpaXXEHMUSI, TpaBUIIa IPE0OPa30BaHUS CYMM U MTPOU3BEACHUMN, IPaBUIIA PACKPBITHS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeeM.

OpnnHowieHbl 1 MHOrowiIeHsl. CreneHb MHOrowieHa. CloKeHue, BBIYUTaHNE, YMHOKEHNE
MHOTO4JIEHOB. POpPMYJIbl COKPAILIEHHOTO YMHOKEHUS: KBaJlpaT CyMMbI U KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB

Ha MHOXHUTEJIH.

YpaBHeHus! M HEpABEHCTBA

VYpaBHeHMEe, KOPEeHb YpaBHEHHUS, IPaBUiia IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTb
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OHOM IMEPEMEHHOM, YHCIIO KOPHEN JIMHEWHOTO YPABHEHUS, PEILICHHE
JUHENHBIX ypaBHeHUH. CoCTaBlIeHNE YpaBHEHUH 110 YCIOBHIO 3a7auu. PeleHne TeKCTOBBIX
3a/1a4 C MOMOILbIO YPaBHEHUH.

JluneliHoe ypaBHEHHUE C IBYMs IEpEMEHHBIMU U ero rpaduk. Cucrema ByX JMHEHHBIX
ypaBHEHUH ¢ ABYMS TIEpeMEHHBIMH. Pelienne cuctem ypaBHEHUN CITocoO0M MOICTAaHOBKH.
ITpumeps! penieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopaunara Touku Ha npsiMoii. YuciioBele MpoMexXyTKH. PaccTosiHue Mexxay AByMsl TOUKaMU
KOOPJIMHATHOW IIPSIMOM.

[TpsamoyronbHas cucreMa koopauHat, ocu OX u Oy. AGciucca 1 OpJMHATa TOUYKH Ha
KOOpAMHATHOM miiockocTu. [Ipumeps! rpadukoB, 3agaHHbIX popmynamu. UteHue rpadukos
peanbHbIX 3aBucuMocteil. [Tonarue Gynkmun. I'padux Gpynkiun. CoicTBa QyHKIHUI.
Jluneiinas pynkmus, e€ rpaduk. ['paduk Gynkuu y = |x|. ['padudeckoe pemenne TMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.



8 KUIACC

Yucia 1 BBIYUCICHUSA

KBanparsblii kopeHb u3 uncia. [lonstue 06 uppanroHanbHOM uncie. [lecsaTuunble
npuOJIMKEHUs UppalMOHaNbHbIX yncesl. CBoicTBa apupMeTHYECKUX KBaJApPaTHBIX KOPHEH U ux
IpUMEHEHHE K IPe0o0pPa30BaHHIO YUCIOBBIX BHIPAKEHUH U BEIYMCIICHUSAM. JleCTBUTEIbHBIE
YHCIIa.

Crernens ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKUCIA.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUICH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIIH.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO airedpandeckoit 1podu. CriokeHue, BBIYUTaHUE,
YMHOXXEHUE, JieTIeHHe anreOpanyeckux Apooeil. ParonanbHbie BRIpaKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHusI 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, hopMyia KOpHeH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOAAIIUXCA K IMHEHHBIM U KBagpaTHbIM. [IpocTeiimume qpoOoHO-paniioHanbHbIe
YPaBHEHHS.

['padmueckas uHTEpIpETALUsl ypaBHEHUH C JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHHUH C IByMs IlepeMeHHbIMU. [Ipumepshl perieHns cCucTeM HEMHENHBIX YPAaBHEHUM €
JBYMsI IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a7jau anredpanyeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JIHOM epeMeHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JINHEWHbIE HEPAaBEHCTBA C OAHOM NIepeMeHHOM. CHCTEMBI IMHEIHBIX HEPABEHCTB C
OJIHOM ITIEPEMEHHOM.

DOyHKIUH

[Tonstue pynkuuu. O61acTb ONpeaeneHns U MHOKECTBO 3HaueHuM QyHKIMH. CriocoObl
3aanus QyHKIUH.

I'paduk pynkunu. YreHnue cBoicTB GpyHKIMH 110 €€ rpaduky. [Ipumeps! rpadgukoB QyHKINM,
OTpaKAIOIIUX PeaTbHbIE IIPOLECCHI.

@DYHKIMH, OMKUCHIBAIOIIUE NMPSMYIO U 00paTHYIO MPONOPIMOHATIbHBIE 3aBUCUMOCTH, UX
rpadukn. Oynkun y = X2, y = X3, y = Vx, y=|X|. Tpaduueckoe perienne ypaBHEH I 1 CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanmonanbHbIe yncia, UppaloOHaIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHBIE IeCATUYHBIE IPOOH.
MHOecTBO JEeHCTBUTENBbHBIX YHCEN, IEHCTBUTENIbHBIE YUCIIa KaK OECKOHEUHBIE IeCATUUHbBIE
podu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM JICHCTBUTENIBHBIX YUCEN U
KOOPJIMHATHOW IIPSIMOM.

CpaBHeHUE IeHCTBUTENBHBIX YHCell, apu(MeTHUECKHE TeHCTBUS C NEHCTBUTEIBHBIMU YHCIIAMHU.
Pa3meprl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MHpE.
[TpubnmxEHHOE 3HaUEHUE BETMYMHBI, TOYHOCTb pubimxkenus. Oxkpyrienue yucen. [Ipuxkuaka
Y OLICHKA PE3YJIbTATOB BBIUNCICHUM.

YpaBHeHUs M HEpABEHCTBA

JInnelinoe ypaBHeHuUe. PemieHne ypaBHEHUHN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHeHNH, CBOAAIIMXCS K KBaApaTHEIM. brukBaapaTHoe
ypaBHeHuE. [[puMepbl penieHrs ypaBHEHUN TPEThE U YETBEPTOM CTENEHEN pa3ioKEeHUEM Ha
MHOKUTEH.

Pemenue npoOHO-paliMoHaIBHBIX YPaBHEHHI. PelieHre TeKCTOBBIX 3a/1au alireOpandecKum
METOJIOM.



YpaBHeHUE ¢ ABYMS IIEPEeMEHHBIMU U ero Tpaduk. Perenue cuctem nByX JTMHEHHBIX ypaBHEHUH
C IByMs IIEpEMEHHBIMU. Pelenne cucreM AByX ypaBHEHHUH, OAHO U3 KOTOPBIX JINHEHHOE, a
Jpyroe — BTOpoii crenenu. [ padudeckas nHTepnpeTanus CUCTEMbl ypaBHEHHUNA C IBYMS
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 areOpanyecKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pewienne nuHENHBIX HEPABEHCTB € OAHOW IIEpEMEHHOM. Perenue cucrteM JIMHENHBIX
HEpaBEHCTB ¢ OJJHOM nepeMeHHol. KBajgpaTHble HepaBeHcTBa. ['paduueckas uHTEpnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunas ¢pynkius, e€ rpaduk u cBoiicta. [Tapabona, KoopAuHATH BEPITUHBI TapadOIIbI,
0Chb CUMMETPUHU NTapadoIbI.

I'paduku Gyskmuit: y = kx, y = kx + b, y = k/x, y = x3, y =\, y = |X| u ux cBoiicTsa.
YucioBble MOCIEI0BATEILHOCTH H IPOrPeCcCUH

[TonsiTve YMCIIOBOM MOCIIE0BATEIBLHOCTH. 3aJaHKE [TOCIIE0BATEILHOCTU PEKYPPEHTHOM
dbopmynoit u hopmynoit N-ro dieHa.

Apudmernueckas 1 reomeTpuyeckas nporpeccuu. @opmyiibl N-ro wieHa apuMeTudeckon u
TFEOMETPUUYECKOHN NPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne 4wieHOB apu(hMETHIECKON U TEOMETPUYECKON IPOTrPeCcCHil TOUKaMu Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHLIUAIbHBINA POCT. CII0KHBIE POLICHTHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHHS IIPOrPaMMBbl YI€OHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) maTpuoTnyecKoe BOCIUTAHUE:

MIPOSIBJICHUEM MHTEpPECA K MTPOLIOMY U HACTOALIEMY POCCUMCKOW MaTEMATUKHU, IEHHOCTHBIM
OTHOUIIEHUEM K JOCTHKEHUSIM POCCUHUCKUX MAaTEMATHKOB M POCCHMCKON MAaTEMaTUYECKOM
IIKOJIBI, K HCIIOJIb30BAHUIO STUX JOCTHKEHHM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s13aHHOCTEH TpakIlaHWHA U pealli3allii ero mpas,
MIPEACTABICHUEM O MaTEeMAaTUUYECKIX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JHYHBIX CTPYKTYP,
SIBIIEHUH, MPOIIETyp TPaKIaHCKOTO o0IecTBa (HampuMep, BBIOOPHI, OTPOCHI), TOTOBHOCTHIO K
00CYXICHUIO STUYECKUX TIPOOIIEM, CBI3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHKCHU I
HayKH, OCO3HAaHUEM BaKHOCTH MOPAIIbHO-3TUYECKUX ITPUHLIMIIOB B JEATEIIBHOCTH YUYEHOTO;

3) Tpy/0BOE BociMTAHME:

YCTaHOBKOM Ha aKTMUBHOE€ Y4acTHE B PELICHUHU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BXKHOCTH MaTEMaTHUYE€CKOTO 00pa30BaHus Ha MIPOTSHKEHUH BCEH
JKU3HU JJIs yCTIeNTHON MTPOo(eCcCHOHANBHOM IEATENBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHM,
OCO3HAHHBIM BBHIOOPOM M MTOCTPOSHUEM MHIUBHUIYATHHON TPaeKTOPUU 00pa30BaHMS U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MATEMATHUECKUX OOBEKTOB,
3a/a4, pEUICHUM, pacCyKICHUI, YMEHUIO BUJETh MATEMATUUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS:



OpHUEHTAIUEH B ACATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOAbI U 00I1IeCTBa, TOHUMAaHUEM
MaTEeMAaTHYECKON HAYKU KaK Cephbl UEIOBEUECKOU JIEATEIBHOCTH, ITAOB € Pa3BUTHS
3HAYUMOCTH JJIs Pa3BUTHS [IUBIIM3AIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTUYECKOM
KyJIBTYpPOH KaK CPEACTBOM MO3HAHHSI MUPA, OBJIaICHUEM TPOCTEUIIIMMU HaBBIKAMHU
HCCJIEIOBATENLCKOM 1eATEIbHOCTH;

6) pu3uueckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPHI 310POBbSI M IMOLHOHAJIBHOT0
OJ1aronmoJryymsi:

TOTOBHOCTBIO TPUMEHATh MaTEMAaTUYECKHE 3HAHUS B UHTEPECax CBOETO 370POBBS, BEICHHS
3I0pOBOT0 00pasa *KU3HU (340POBOE MUTaHKE, COATAaHCUPOBAHHBINA PEKUM 3aHATUN U OTAbIXA,
peryisipHasi pu3uUecKas akTHBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA peIeKCHU, TPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 9K0JIOTHYEeCKOe BOCTIMTAHME:

OpHUEHTAIlMel Ha MPUMEHEHNE MAaTeMaTUYeCKUX 3HAHMI JUIS PEIlIeHus 3a/1a4 B 00JIacTH
COXPaHHOCTH OKPY>KAIOIIEeH Cpe/Ibl, INTAHMPOBAHUS TIOCTYIIKOB M OIIEHKH UX BO3MOHBIX
MOCTEACTBUM JJIsl OKPYXKAIOIIEH cpeibl, 0CO3HAHUEM II100AIBHOTO XapaKkTepa SKOJIOTHYeCKUX
poOJIeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHSIOIMIMMCS YCJIOBUSIM COI[MAJILHOM M NPHPOIHOI Cpebl:
TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSX HEONPEIEIEHHOCTH, TIOBBIILICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEIbHOCTh, B TOM YHUCJIE YMEHUE YUYUTHCS Y APYTUX
JFO/IeH, MPUOOpETaTh B COBMECTHOM JIEATEIFHOCTH HOBBIC 3HAHHS, HABBIKA M KOMIIETCHIIUH W3
OTIbITA IPYTHX;

HE00X0IMMOCTHIO B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHcIe (HOpMyTUpOBaTh UICH,
MOHSITHS, TUIIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
JneGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHHS U JICHCTBUS,
(bopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEICTBU, HOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

BBISIBIIAATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MaTEMAaTUUECKIX 00bEKTOB, MOHSITHH,
OTHONICHUI MEXY MOHATUAMHU, GOPMYITUPOBATEH ONPEACIICHUS TOHIATUN, YCTaHABIUBATD
CYIIIECTBEHHBIN NMPU3HAK KJIaccu(PUKaumu, OCHOBAHUS sl 0000IIEHUS U CPAaBHEHUS, KPUTEPUHT
MIPOBOJIUMOIO aHAJIN34;

BOCIIPUHUMATH, (HOPMYTHUPOBATH M MPEOOPA30OBBIBAThH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHbIE, eMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBIIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOpEUHS B (DaKTaxX, TaHHBIX,
HAOIIO/ICHUSX U YTBEPKACHUSX, MPEJIaraTh KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JiefaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKIJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

pa3dupath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKIEHUH (MIPSMBIE U OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIHHO HECIIOKHBIC JOKA3aTeIbCTBA MATEMATHYECKUX (haKTOB,
BBICTPaUBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIC PACCYKICHHUS;



BBIOMPATH CIIOCO0 perieHus yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS,
BBIOMpATh HanOoJIee MOIXOMAMINI ¢ YIETOM CaMOCTOSATENLHO BBIICIEHHBIX KPUTEPHEB).
Ba3oBble ncciegoBaTe/bcKue AeiicTBUS:

UCTIONIb30BATh BOIPOCHI KAaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HaHUs, (POPMYINPOBATh
BOIIPOCHI, (PUKCUPYIOIINE POTUBOPEUHE, IPOOIEMY, CAMOCTOSTENILHO YCTAaHABINBATH HCKOMOE
U TaHHOE, ()OPMHUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MTO3HIIUIO, MHEHUE,

IPOBOJUTH [0 CAMOCTOSATEIBHO COCTABJICHHOMY IJIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIIbII0e
HCCIIEJOBAHME TI0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKIY COOOM;

CaMOCTOATENIFHO (POPMYITHPOBATH 0OOOIIEHHS U BEIBOBI IT0 PE3YJIHTATaM IIPOBEIEHHOTO
HaOJII0ICHNS, UCCIIEOBAHUS, OIICHUBATH JIOCTOBEPHOCTH MOIYUYEHHBIX PE3YIbTaTOB, BEIBOJOB U
000011IeHMI;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE MPOLIECCa, @ TAKXKE BBIABUTATh MIPEINOI0KEHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M U30BITOYHOCTh HH(OPMAIMH, TaHHBIX, HEOOXOJMMBIX IS
pelIeHus 3a/1a9u;

BBIOMPATh, AaHATM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETHPOBATH HHPOPMAIIHIO PA3THYHBIX
BUOB U (POPM IIPEICTABICHHUS;

BBIOMpATh (OpPMY IpeACTaBICHUS HHPOPMAIMU U WILTIOCTPUPOBATh PEIIaeMble 3a1a41
cXeMaMH, AuarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIMSIMU;

OLICHUBATH HAIEKHOCTh HH(POPMAIIIH IO KPUTEPHSIM, NPEUIOKCHHBIM YYUTEIIEM WIIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPHHUMATH U (DOPMYIHPOBATH CYXICHUS B COOTBETCTBHHU C YCIOBHSIMH H LEJISIMU OOIIEHMS,
SCHO, TOYHO, IPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHs B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHMSI 110 XO/Iy PEIICHHUs 3aa4l, KOMMEHTHPOBATH IMOJIYYSeHHBIN Pe3ybTar;

B X0/1€ 00CYX/I€HUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pemaemMoi 3a/1a4n, BEICKa3bIBaTh HJIEH, HAIICJICHHBIE HA TIOUCK PEIICHUSs, COTIOCTABIISTH CBOM
CYXJIEHUS C CYXKACHUSAMH JIPYTUX YYaCTHUKOB JHajiora, oOHapy>KUBaTh pa3Inyle U CXOJICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;
NPECTaBIATh Pe3yIbTaThl PELICHUS 3a/JauH, SKCIIEPUMEHTA, UCCIEeI0BAHNUs, IPOEKTA,
CaMOCTOSITENILHO BEIOMPATh (hOpMaT BEICTYIICHHS C YIETOM 3324 IPE3CHTAINH U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HHINBUIYaJIHHON pabOTHI TIPH
peleHnH yuyeOHBIX MaTeMaTUYeCKHUX 3ajay;

NPUHUMATD 11€JIb COBMECTHOH IS TeIbHOCTH, TUIAHUPOBATh OPTaHU3aINI0 COBMECTHOH paboTHI,
pacrpenensaTs BUabl paboT, J0roBapruBaThCsl, 00CYXIaTh MPOLIECC U PE3yIbTaT pabOTHl,
00001aTh MHEHUS HECKOJILKUX JIONEH;

y4acTBOBATh B IPYMIOBBIX popMax paboTsl (00CykaeHNs, 0OOMEH MHEHUSIMU, MO3TOBbIE
HITYPMBI ¥ IPYTHE), BBIIOIHATH CBOIO YacTh padOTHI M KOOPJMHUPOBATH CBOM JICHCTBHS C
JPYTUMH YI€HAMH KOMaH/Ibl, OLIEHUBaTh KAY€CTBO CBOETO BKJIaJa B OO IPOAYKT 110
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUSA

Camoopranusaunus:

CaMOCTOSITENIFHO COCTAaBIISATH IUIaH, aJITOPUTM PELIeHHs 3a]1au (MM €ro 4acTh), BRIOUPATh
CHOCO0 pemIeHus ¢ y4€TOM UMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(OpMAIIH.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3yibTaTa pereHus
MaTeMaTH4YeCKOM 3aauM;



MpEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTD IPU PEIICHUH 33]]a4H, BHOCUTD
KOPPEKTUBBI B IEATEILHOCTh HA OCHOBE HOBBIX 00CTOSITENLCTB, HalIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIbHOCTH IOCTABICHHON LIETU U YCIOBUSAM,
OOBSICHATH IPUYUHBI JOCTHXKEHHUS UM HEAOCTUXKEHUS 11€TTH, HAXOUTh OLIMOKY, 1aBaTh OLICHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koH1y 00ydeHus B 7 Kj1acce 00yJaromuiics MOJyduT CIeyIONUe IPeIMETHbIE Pe3yIbTaThl:

Yuciia ¥ BLIYUCICHUSA

BrImonHATh, codeTas yCTHbIE U TUCbMEHHBIE TPUEMBI, apu()METHIECKUE IEHCTBHS C
palMOHaIbHBIMH YHCIAMHU.

HaxoauTte 3HaU€HUS YUCITIOBBIX BBIPAXKECHUH, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI ¥ TPUEMBI
BBIUMCJICHHSI 3HAUEHUH APOOHBIX BBIPAXKEHH, COIEPKAIINX OOBIKHOBEHHBIC U IECATUYHBIE
IpoowH.

[TepexonuTh OT OHOM POPMBI 3alKUCH YHCET K APYTroii (IpeoOpa3oBhIBaTh IECATUUHYIO APOOD B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTUUHYIO, B YACTHOCTU B OECKOHEUHYIO I€CATUUHYIO
JIpoOBb).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uucna.

BbINonHATE NPUKUAKY U OLIEHKY pe3yiibTaTa BEIUUCICHHH, OLIEHKY 3HAUYE€HUI YHCIOBBIX
BBIPAXCHHI. BBINOIHATE AEHCTBHS CO CTENEHSIMU C HATYpaJIbHBIMU NTOKA3aTEISIMH.
IIpuMeHATh PU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIN HATYPAIbHBIX YHCEIL.

Pemartb npakTuko-OpuEHTHPOBAHHBIE 3a]Ja4H, CBS3aHHBIE C OTHOLICHUEM BEJIMYHH,
MIPONOPLUUOHAIBHOCTHIO BEJIMYMH, ITPOLIEHTAMU, HHTEPIIPETUPOBATH PE3YyJIbTaThl PELICHUS 3a]1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMbIX 00BEKTOB.
Auaredpanyeckue BbIPaKeHHUs

Hcnonb30Bath anredpandeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUM MPU 33aHHBIX 3HAUEHHUSIX MEPEMEHHBIX.
BoinonHsATe mpeoOpa3oBaHus LEI0Tr0 BIPaXKEHHsI B MHOTOWIEH MPUBEIEHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBITTONHATE YMHOXKEHNE OJTHOWIEHA HA MHOTOYJIEH 1 MHOTOWJIEHAa HA MHOTOWIEH, IPUMEHSATH
(dbopMyIbI KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCy1ecTBISTh pa3joKEHUE MHOTOWIEHOB HA MHOXKHUTEIH C IIOMOIIBIO BHIHECEHUS 38 CKOOKH
00I11er0 MHOXKHTEJSI, TPYNITUPOBKU ClIaraeMbIX, IPUMEHEHHs (POPMYIT COKPALIEHHOTO
YMHOXEHHUS.

[TpumeHsTH IpeoOpa3zoBaHKss MHOTOWICHOB JJIsl PEIIEHUS pa3IMyHbIX 33]a4 U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPaIbHBIMH [TOKa3aTeNsAMH [T TpeoOpa3oBaHus
BBIPAKCHMUIA.

YpaBHeHHUs M HEPABEHCTBA

Pemiats nuHeliHbIE ypaBHEHUS ¢ OAHON IEPEMEHHOM, MPUMEHSS MPaBUiia epexoaa OT
HCXOJHOI'O YPAaBHEHUS K paBHOCUILHOMY eMy. IIpoBepsTh, ABJISETCS JIM YUCII0 KOPHEM
YpaBHEHUS.

[TpumeHsTH rpaduyeckre METOIbI IPHU PELICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.



[TonGupatb mpUMepbI ap Yuce, SABISIOMINUXCS PEIICHHEM JIMHEHHOTO YPaBHEHUS C IBYMS
HEPEMEHHBIMH.

CTpouTh B KOOPAUHATHOH IJIOCKOCTH TpadK JIMHEHHOTO YpaBHEHHS C ABYMSI IEPEMEHHBIMH,
HOJIb3YSACh T'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cucrembl ABYX JTMHEWHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMHU, B TOM YHCJIE
rpaguvecKy.

CocCTaBiiTh U penIaTh JIMHEHHOE YpaBHEHHE WIM CUCTEMY JIMHEHHBIX YPaBHEHHH MO YCIOBUIO
3aJlauy, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1au MOJIY4YEHHBIH Pe3ysbTaT.
DOyHKIUUHA

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3a[IMCHIBATH YHUCIIOBBIC IIPOMEKYTKH HA aNreOpanyeckoM s3bIKe.
OTmeuaTh B KOOPAMHATHOH MJIOCKOCTH TOYKH 110 33/laHHBIM KOOpJIMHATaM, CTPOUTH rpauku
muHeHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnwuceIBaTh ¢ TOMOLIBIO (PYHKIUI U3BECTHBIE 3aBUCMMOCTH MEX/ly BEIMYMHAMU: CKOPOCTH,
BpEMsI, pacCTOSTHUE, [IeHa, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMs, 00BbEM
paboTHI.

Haxoxuts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii ciocod npeacTaBiIeHus U aHaIu3a MHPOPMaLuK, U3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEATBHBIX MPOLECCOB U 3aBUCHMOCTEH.

K koHiy o0yuenus B 8 kiacce 00yJaromuiics MOIyduT CIACTYIOIIUE TPEIMETHBIE Pe3yIbTAThI:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh Ha4yaabHbIE IPEICTABICHNUS O MHOXKECTBE IEHCTBUTEIIBHBIX YUCEI AJIs
CPaBHEHMSI, OKPYIJIEHUS U BBIYUCIIEHUHN, 1300pakaTh AEHCTBUTEIbHBIC YHCIIa TOUKAMHU HA
KOOPJMHATHOU IIPSIMOM.

[TprMeHsTh OHATHE apU(PMETHUECKOTO KBaIpaTHOI'O KOPHSI, HAXOIUTh KBAJpaTHbIE KOPHH,
UCTIOJIb3Ys MPU HEOOXOTUMOCTH KaJIbKYJSTOP, BBINOIHATH IPE0O0pa3oBaHMs BEIPAKEHUH,
CoJIepKalIMX KBapaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonb30BatTh 3anKcy OONBLIMX M MaJIbIX YHCEN C TIOMOLIBIO IECATUUHBIX JpoOel U cTeneHen
yucna 10.

AuredpanyecKkune BbIPaKeHUs

[TpyMeHsTh MOHATHE CTENEHH C LIEIbIM IT0Ka3aTeNIeM, BBIIOIHITH IPeoOpa30BaHMsI BbIPAKEHUH,
COZIEpKAIIMX CTEIEHHU C LEIbIM I1I0Ka3aTeIeM.

BbInonHATE TOXKAECTBEHHbIE TPe00pa30BaHusl pallMOHATBHBIX BRIPAXKEHUH HA OCHOBE MPaBUJI
JeMCcTBUI HaJl MHOTOYJIEHAMH U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[TpumeHsTH TpeoOpa3zoBaHus BRIPAXKEHUH I PELICHUs Pa3TUYHbIX 3a/1a4 U3 MAaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHeHHUs M HEPABEHCTBA

PemaTte nuHeNHbIe, KBaAPATHBIC YPABHEHUS U PALIMOHAIIBHBIE YPABHEHHUSI, CBOIAIIMECS K HUM,
CHUCTEMBI IByX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

IIpoBOINTE MpOCTEMNIINE UCCIENOBAHUS YPABHEHUIM U CUCTEM YPAaBHEHHMI, B TOM YHCIIE C
npUMeHeHHEeM rpaduuecKux MpeAcTaBlIeHuH (ycTaHaBINBaTh, UMEET JIM YpaBHEHUE WM
CHUCTEMa YpaBHEHMH peIlIeHusl, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

[TepexoauTk OT coBECHOM (HOPMYITHPOBKH 33/1a4H K €€ anredpandeckoil MoIeIt ¢ TOMOIIbI0
COCTaBJICHUS] YPABHEHUS WM CUCTEMBI YPAaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4y ITOJyYEHHBIN pe3yiIbTar.

IIpuMeHATH CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CDABHEHUS, OLICHKH, PEIIATh JTUHEHHbIE
HEpPaBEHCTBA C OHOM MEPEeMEHHON U X CUCTEMBI, JaBaTh rpaMuecKyro UILUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABCHCTB.

DOyHKIUHA



[ToHUMAaTh 1 UCTIOJIB30BaTh (PYHKIIMOHAIBHBIE TOHSATHUS U A3bIK (TEPMUHBI, CUMBOJINYECKHE
0003HaYEHMsT), OTIPENIENIATh 3HAaUeHHE (DYHKIHH 10 3HAYCHUIO apTyMEHTa, OIPE/ICNIATh CBOMCTBA
dbyHKIMH 10 e€ rpaduKy.

Crpouts rpaduKu 31eMeHTapHbIX QYHKIUH BUaA:

y=k/x, y=x"2, y=x"3,y = x|, y = VX, ONIHCHIBATH CBOWCTBA YNCIOBOI DYHKIIHH IO &8

rpaduxy.

K koniy o0yuenus B 9 kiaacce 00yJaromuiics MOIyduT CIEIyIONUE IPEIMETHbBIE Pe3yIbTaThI:
Yucia ¥ BLIYMCICHHUA

CpaBHUBATh U YIIOPSAI0UYNBATH PALlMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeinonsaTe apupmeTnyeckue AeHCTBUS C pallMOHAIBHBIMU YUCIIAMH, COYETAasl YCTHBIE U
MIACbMEHHBIE TPUEMBI, BBIIIOIHATH BEIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

HaxonuTs 3Hau€HUs CTENEHEN C LEJIBIMU [10KA3aTeIsIMU U KOPHEH, BBIYUCIIATH 3HAYCHHUS
YHCJIOBBIX BBIPAKEHUM.

OKpyrJsTh NEHCTBUTENBHBIE YNCIIA, BBIOIHATh IPUKUIKY PE3YyIbTaTa BEIYUCICHUH, OLICHKY
YHCJIOBBIX BBIPAKEHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHENHBIE U KBaIpaTHbIC YPABHEHUS, YPABHEHUS, CBOJSIIMECS K HUM, IPOCTEHIINE
JIpOoOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemate cucreMsl ABYX JTMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEUHBIM.

Pemrate TekcTOBBIC 331aUM aNreOpauecKUM CIIOCOOOM C TOMOIIBIO COCTaBJICHUS YPABHEHUS
VI CUCTEMBI IBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

IIpoBOANTE MPOCTENIINE UCCIECAOBAHUS YPABHEHUN U CUCTEM YPABHEHM, B TOM YHUCIIE C
IpUMEHEeHHEM IrpaduuecKux NpeAcTaBlIeHnH (ycTaHaBIUBaTh, UMEET JIM YpaBHEHHE WIH
CUCTEMAa YpaBHEHMH pEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYee).

Pemiate nuHeiHbIe HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pEIIeHNEe HEPABEHCTB
Ha YKMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBIO CHUMBOJIOB.

Pemate cucTeMbl JINHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUYAIOIIME KBAPATHOE
HEPaBEHCTBO, M300pakaTh PELIEHUE CUCTEMbl HEPABEHCTB Ha YUCIIOBOM NMPSAMOI, 3a1ChIBaTh
pELICHHE C IIOMOIIBI0 CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA NIPU PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUH

PacnioznaBath (yHKIIMM U3y4yeHHBIX BUAOB. [loka3piBaTh cXeMaTHUECKH PacIOIOKEHHE Ha
KOOPJIMHATHOM MI0CKOCTU TpaduKoB PyHKIMH

Buma:y = kx, y =kx + b,y =k/x,y = ax"2 + bx + ¢,y = x*3,y =x, Yy = |X|, B 3aBHCHMOCTH OT
3HaYeHU! K03(pPULIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIUH.

Ctpoutb u n300paxxaTtb cxeMaTuyecku rpaduky KBaJIpaTUUHBIX (YHKIMI, OMUCHIBATh CBOMCTBA
KBaJPAaTHYHBIX (QYHKLUH 110 UX rpadukam.

Pacno3naBaTh KBagpaTH4yHyI0 (PyHKIHIO 110 GopMyJie, IPUBOAUTH TPUMEPHI KBaIpaTHUHBIX
(byHKUIMH U3 pealbHOM KU3HH, (PU3UKH, TE€OMETPHUH.

Yucii0BbIe NOCJIE10BATEIBHOCTH U NPOTrPECCUH

Pacno3naBate apupmMeTHYECKYIO0 M TE€OMETPUUECKYIO IPOTPECCUH NPH pa3HBIX CIIocobax
3a/1aHMUs.

BbINONMHATE BEIYUCIEHHS C UCIIOJIb30BaHHEM (POPMYIT N-TO WieHa apuPMETUIECKON U
T€OMETPUYECKON MTPOTPECCUI, CyMMBI ITEPBBIX N YWIECHOB.

N300paxkaTh WwieHbl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

PemaTe 3a1aun, CBA3aHHBIE C YMCIOBBIMH TOCIIEI0BATEIBHOCTSIMHU, B TOM YHCIIE 33]1a4U U3
peanbHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne | HaumeHoBaHue KosmyecTBo yacoB OnexTpoHHbIe (IIUPPOBHIE)
/0 | pa3fenoB U TeM Bcero | Kontposnbhbie | [Ipaktudeckue | 00pa3oBaTesIbHbIE PECYPCHI
IPOrpaMMbI paboThI paboThI
1 Yucna 1 BEIYUCIICHHUS. 25 1 bu6mmoreka [JOK
ParmonanbHbIe yncia https://m.edsoo.ru/7f415b90
2 AnreOpandeckue 27 1 bubmuoreka [JOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 bubmuorexka [JOK
HEPaBCHCTBA https://m.edsoo0.ru/7f415b90
4 Koopaunats! u 24 1 bu6mmoreka [JOK
rpaduku. OyHKIUH https://m.edsoo0.ru/7f415b90
5) [ToBTOpeHnue n 6 1 bubnuorexa [JOK
060011eH1E https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
8 KVIACC
Ne | HanmenoBanue pasnenoB | Konmuectso yacos OneKTpoHHbIE (IUPPOBBIE)
1/ | ¥ TeM IpOrpaMMsl Bcero | Koutponbshbl | [IpakTudeckue | 0Opa3oBaTelIbHbBIE PECYPCHI
1l e paboThI paboThI
1 | Yucna v BEIYUCIICHUS. 15 bubmuorexa [JOK
KBanparHbie KOpHU https://m.edsoo0.ru/7f417af8
2 | Yucna v BEIYUCIICHUS. 7 bu6nuoreka [IOK
Crernensp ¢ HenpM https://m.edsoo.ru/7f417af8
noKaszaresem
3 | AnreOpanyeckue 5 1 bubmuoreka [JOK
BhIpakeHus1. KBapaTHBbIii https://m.edsoo.ru/7f417af8
TPEXUIEH
4 | AnreOpandeckue 15 1 bubmuorexa [JOK
BBIPQKCHUSI. https://m.edsoo.ru/7f417af8
Anrebpanyeckast 1poOb
5 | YpaBHeHus u 15 1 bubnuoreka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
KBaaparHble ypaBHEHUs
6 | YpaBHeHUS H 13 bubnuotexa [JOK
HepaBeHCTBA. CUCTEMBI https://m.edsoo.ru/7f417af8
YpaBHEHUI
7 | YpaBHeHUS U 12 1 bubnmoreka [JOK
HEpPaBEHCTBA. https://m.edsoo0.ru/7f417af8
Hepasencrtaa
8 | ®ynkuuu. OcHOBHEIE 5 bu6muoreka [JOK
TTOHSITHS https://m.edsoo.ru/7f417af8
9 | ®ynknun. Yucnossie 9 bu6muoreka [JOK
byHKIUN https://m.edsoo.ru/7f417af8
10 | IToBTOpenue u 6 1 bubmuoreka [JOK
000011IeHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102 5 0

YACOB I10 ITPOTPAMME
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9 KVIACC

Ne | HaumeHoBanue pa3zienon

KonmuectBo yacoB

OnexTpoHHbIe (1IU(POBEIC)

n/n U TeM IPOTrPaMMBI Bcero | Koutponsnusl | IIpaktudeckue | 0Opa3oBaTeibHbBIE PECYPCHI
e paboThI paboThI

1 Yuciia ¥ BEIYUCIICHUS. 9 BBEIUTE bu6nmoreka [IOK
JlelicTBUTEIbHBIC YUCIIA 3HAYCHHE https://m.edsoo.ru/7f419d08

2 YpaBHeHus u 14 1 bubmuorexa [JOK
HEpPaBEHCTBA. Y paBHECHHUSI https://m.edsoo.ru/7f419d08
C OJIHOM IEPEMEHHOM

3 VYpaBHeHus u 14 1 bubnmoreka [JOK
HepaBeHCTBa. CHCTEMBI https://m.edsoo.ru/7f419d08
YpaBHEHUI

4 VYpaBHeHus u 16 1 bubnmnoreka HOK
HEPaBECHCTBA. https://m.edsoo0.ru/7f419d08
Hepagencrtpa

5 OyHKIMH 18 1 bu6nmoreka [IOK

https://m.edsoo.ru/7f419d08

6 YucnoBbie 15 1 bubmuorexa [JOK
10CJICIOBATEIbHOCTH https://m.edsoo.ru/7f419d08

7 [ToBTOpEHME, 16 1 bubnnoreka HOK
000011€eHNE, https://m.edsoo.ru/7f419d08
crCcTeMaTH3aIMs 3HAHUM

OBILIEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOTPAMME
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