AHHoTanus K padoyeii nporpamme OO0 yyeOHOro npeamera «Aaredpa» 7-9 kjiaccoB

Anrebpa sABIsSETCS OJHUM U3 ONOPHBIX KYypCOB OCHOBHOTO OOIIEro 0oOpa3oBaHHUA: OHA
oOecnieurBaeT M3y4YeHUE APYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAYyYHOr0, TaK U T'YMaHUTApHOTO
LUKIJIOB, €€ OCBOEHHE HEOOXOAMMO JUIsl MPOAOJDKEHUs OOpa3oBaHUS U B MOBCEIHEBHOM >KU3HHU.
Pa3Butne y 0Oyd4aromMXcsi HAy4YHBIX MPEJICTaBICHUA O MPOUCXOXKACHUU U CYIIHOCTH
anredpanveckux a0CTpaKIHiA, CIOCO0e OTPAKEHUST MaTEMAaTHYECKON HAYKOW SIBIICHUN U TIPOIIECCOB
B NpHUpPOJE U OOLIECTBE, POJIM MAaTEMaTHYECKOrOo MOJAEIMPOBAHMS B HAYYHOM IIO3HAHUU U B
MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAayeCTB MBILIUICHUS,
HEOOXOAMMBIX Ui aJanTallid B COBPEMEHHOM IM(poBOM obmecTBe. M3ydeHue anreOpsl
o0ecrieynBaeT pa3BUTHE yMEHUsS HAOMIOJaTh, CPAaBHUBATH, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIICHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBUS H
BBIBOJIBI, (hopMmynupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl oOecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OO0YYaloUIMXCsA: OHU HCIONB3YIOT JACIyKTUBHBIE M WHAYKTUBHBIE
paccyxaeHus, 00001IeHne U KOHKpEeTU3alui, abcTparupoBanue u aHanoruto. O0yuenue anredpe
MpeIoiaraeT 3HAUYUTEIbHBIH O0BEM CaMOCTOSITENFHOM NIEATEIbHOCTH OOYYaIOUIUXCs, MOITOMY
CaMOCTOSITEJILHOE PEIICHUE 3a/1a4 SBJISETCS peaau3alueil 1eaTeIbHOCTHOrO MPUHIUIA 00yYEeHHUS.

B cTpykType mporpammsel yaeOHOTO Kypca «Anredpay Uit OCHOBHOTO OOIIEro o0pa3oBaHUS
OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOINYECKUE JHUHUU: «Yucna U BBIYUCICHUSY,
«AnreOpanueckue BBIPpOKEHUSA», «YpaBHEHUS U HepaBeHCTBa», «Dynkumm». Kaxmas uz stux
COJIEPKaTEIbHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSDKEHUU TPEX JIET M3Y4YEHHs Kypca,
B3aMMOJICICTBYS C APYTMMHU €ro JIMHUSMU. B Xozme u3ydeHus ydeOHOro Kypca 0Oydaromumcs
MIPUXOJUTCS JIOTUUECKH PACCYXkAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBA3M C
3TUM B TMporpaMMmy Y4eOHOro Kypca «Aire6pa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHUKH,
MIpe/ICTaBJICHHbBIE BO BCEX OCHOBHBIX pa3jieliax MaTeMaTUYeCKOro 00pa3oBaHusl U CIIOCOOCTBYIOIIHE
OBJIa/IEHUI0 00YYaIOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4yeckoro si3bika. ConepkaTeabHON U
CTPYKTYPHOH OCOOEHHOCTBbIO YyueOHOro Kypca «Amnredpa» sBISETCS €ro WHTErPUPOBAHHBIN
XapakxTep.

Copepxanue TUHUM «YuCIa U BBIUMCICHUSD CIIY)KUT OCHOBOM JJIsl AalIbHEHMINEro N3y4eHUs
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y 00YYarOIIMUXCS JIOTUYECKOTO MBILUIEHUSI, POPMUPOBAHUIO
YMEHHUS TOJb30BaThCS AaNTOPUTMAaMM, a TaKXke MPHOOPETEHHI0 MPAKTUYECKUX HaBBIKOB,
HEOOXOJUMBIX Ul TOBCEAHEBHOW >XM3HU. Pa3BUTHE MOHATUS O 4YKCIE HAa YPOBHE OCHOBHOIO
o011ero o0pa3oBaHus CBSI3aHO C PAIIMOHAIBHBIMU U UPPALMOHATIBHBIMH YUCIaMH, (HOPMUPOBAHHEM
IIPEICTABICHUM O JNEHCTBUTEIBHOM 4YHCIE. 3aBEPIICHUE OCBOCHMS UYMCIIOBOM JIMHUM OTHECEHO K
cpenHemy o01eMy 00pa3oBaHUIO.

Coneprxanue IByX airedpanueckux JUHUNA — « Alredpandeckre BhIpaXEeHUs» U « Y paBHEHUs
U HEPaBEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO y OOYyUarOIIMXCS MaTeMaTHYeCKOro armapara,
HEOOXOIUMOro Juid peUIeHHs 3aJad MaTeMaTHKH, CMEXHBIX MpPeIMeTOB U IPaKTUKO-
OPUEHTHPOBAHHBIX 3aJad. Ha ypoBHE OCHOBHOTO 00mero o0Opa3oBaHUs Yy4YeOHBIH MaTepual
TpYNOUPYETCSl BOKPYI palUMOHANBHBIX BbIpakeHWil. AusreOpa JEMOHCTpUPYET 3Hau€HUe
MaTEeMaTUKU KakK S3bIKa JJs MOCTPOEHUS MaTeMaTH4YEeCKHX MOJeNel, ONMUCAaHUsl MPOLECCOB U
SBJIIGHUN peanbHOro Mupa. B 3amaun oOydeHus anredOpe BXOIAT TakkKe JalibHEHIee pa3BUTHE
JITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOIMMOT0, B YaCTHOCTH, JJISi OCBOEGHUS Kypca MH()OPMATHKH,
U OBJIQJICHWE HaBBIKAMU JEIYKTHBHBIX paccykiaeHuld. IlpeoOpa3oBaHue CHMBOJIBHBIX (OpM
CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY.

Conepxanne  (QyHKUMOHANbHO-TPaUYECKOM  JIMHUM  HAlEJIeHO Ha  IOJIy4YeHHue
o0yyaromuMucs 3HaHUN 0 (PyHKIMAX KaK BaKHEHMIEeH MaTeMaTH4ecKOd MOAENH JIsl OMUCAHUS U
HCCIIEIOBaHMsT Pa3sHOOOpA3HbIX MPOIECCOB U SIBICHUW B mpupoje u oodmectBe. M3ydenue
MaTepuaiga CrocoOCTBYeT pa3BUTHIO Yy OOydYarolmMXcs YMEHHUS HCIOJb30BaTh pa3iHyuHbIe

BBIPA3UTEIBHBIE CPEJICTBA S3bIKAa MAaTEMAaTHKH — CIIOBECHBIC, CHMBOJHWYECKHE, Tpadudueckue,
BHOCHT BKJIaJa B (hopMHpOBaHHE MPEACTABICHUI O POJIM MaTeMaTUKU B Pa3BUTUU IUBUIM3ALUHI U
KYJbTYpBL.

Cornacno ydyeOHOMY IulaHy B 7—9 Kiaccax m3ydaercsi yueOHBIH Kypc «Anredpay, KOTOpBIH



BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3jieibl  coaepkaHus: «Yucna W BBIYMCICHHUS,
«AnreOpanueckre BbIpaXXEHUSD», « Y PaBHEHUSI U HEPABEHCTBAY, «DyHKIMI.

Ha u3yuenne yuebnoro kypca «Anredpa» orBogutca 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8 kimacce — 102 gaca (3 ywaca B Henenmo), B 9 kimacce — 102 gaca (3 yaca B
HEJICITIO).

COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BBIYUCICHHUA

JpoOu OOBIKHOBEHHBIE U JIECSITUYHBIE, TIEPEXO OT OJHOW (OPMBI 3arucH ApoOeil K Apyroi.
[IoHsATHE paLMOHAIBHOIO YHWCJA, 3allUCh, CPABHEHME, YNOPSANOYMBAHME DPALMOHAIBHBIX YHUCEI.
ApudmeTndeckue ISHCTBHS ¢ pallMOHATBHBIMU YuCIaMu. Pelenre 3a1a4y u3 peanbHOU MPAKTHKU
Ha 4acTH, Ha po0Hu.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeleM: OIpelelIeHue, MpeoOpa3oBaHUE BBIPAKEHUH Ha
OCHOBE OINpeJeseHUs, 3aIUCh OONbIIMX yuces. [IpoueHTsl, 3amuch MPOLEHTOB B BUAE APoOU U
ApoOu B BHJE NPOLIEHTOB. TpH OCHOBHBIE 3a/layd Ha IMPOLEHTHI, pEIIeHUE 3a7ay U3 peabHON
IIPAKTHUKH.

[IpumeHeHne MPU3HAKOB AEIUMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHMCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas IMPOIOPIIMOHATBHOCTH.

AsiredOpanyeckue BbIPaKeHU s

IlepemeHHBIE, YHMCIIOBOE 3HAYEHUE BBIPAXKECHUSA C INEPEMEHHOW. JlomycTHMbIe 3Ha4YeHUs
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEX]y BEIMUMHAMHU B BUAE QopMmyJsibl. Beruucienus
no Qopmynam. IIpeoOpazoBanne OYKBEHHBIX BBIPKEHHUH, TOXKICCTBEHHO PAaBHBIC BBIPAKCHHS,
IpaBwia IpeoOpa3oBaHus CyMM U IPOU3BEIECHUMN, MpaBUjia PACKPBITUS CKOOOK M IPHUBEACHUS
MIO/I00HBIX CIaraeMbIX.

CBolicTBa CTENEHN C HaTypaJIbHBIM I0KA3aTENIEM.

OpnowieHbl U MHorowieHel. CreneHb MHorowieHa. ClOXKeHHE, BBIYMTAHUE, YMHO)KCHHE
MHOTro4lIeHOB. DOpMyJbl COKpalIEHHOIO YMHOXKEHMS: KBaJpaT CyMMbl M KBaJgpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHs, INpaBHiia MPeoOpa3oBaHUs YPAaBHEHUS, PaBHOCUIBHOCTb
YPaBHEHHM.

JInnenHOE ypaBHEHHE C OJTHOM NIEPEMEHHOM, YNCI0 KOPHEH JINHEWHOIO YPaBHEHUs, PELICHUE
JUHENHBIX ypaBHEHUI. CocTaBIeHNE YPABHEHHH 110 YCIIOBHIO 3aaui. PenieHne TeKCTOBBIX 3aa4 ¢
[IOMOILBIO YPaBHEHU.

JluneiiHoe ypaBHEHHE C JABYMs NEpPEMEHHbIMH U ero rpapuk. Cucrema IBYX JIMHEHHBIX
ypaBHEHUW C JBYMs I€peMEHHBIMHU. PelieHue cucteM ypaBHEHUN CIOCOOOM TOJICTAHOBKH.
[IpuMeps! penieHus TEKCTOBBIX 3a7a4 € TOMOIIBIK CUCTEM YPaBHEHUH.

DOyHKUHUU

Koopannara Toukn Ha npssMoi. YncnoBele MpoMeXyTKU. PaccTosiHre MeXy 1ByMs TOUKaMH
KOOPJIMHATHOW MIPSIMOIA.

[IpsimoyronpHas cuctema koopauHatr, ocu OX m Oy. AlOcumcca W OpJuHATA TOYKHA Ha
KOOpAMHATHOM TuiockocTH. Ilpumeps! rpadukoB, 3anaHHbIX (opmynamu. UteHue rpaduxos
peanbHbIX 3aBUcUMOcTed. [lonsatue ¢pynkunu. I'padux ¢pynkumu. CpoiictBa dyHkimii. Jlnnelnas
¢bynkuus, e€ rpaduk. I'papuk pynkuuu y = |x|. I'paduyeckoe pereHne TMHEHHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yuciaa 1 BLIYUCTICHHAS

KBampatuelii kopeHb u3 uyucna. lloHarue o0 wuppanuoHanbHOM uucine. JlecaTuuHble
MpUOMKEHUS MppaloHanbHBIX Yrcenl. CBoiicTBa apu(METHYECKUX KBAIPATHBIX KOPHEH M WX
MIPUMEHEHHE K MPe0Opa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BHIYUCICHUAM. J[eiCTBUTEIIBHBIC YUCIIA.



CreneHb ¢ 1enbIM ToKa3aTenaeM U e€ cBoricTBa. CTanaapTHas 3aMUCh YUCA.

Anrebpanyeckre BbIpaXeHUIAJTedpanyeckue BbIPaKeHust

KBanpatuslii TpéxuiieH, pa3ioKeHUe KBapaTHOTO TPEXUICHa HA MHOKHUTEIIH.

AnreOpanueckass apoOb. OCHOBHOE CBOWMCTBO —airedOpanyeckor npobu. CroxeHue,
BBIUUTAHUE, YMHOXKEHHUE, JielieHHe anreOpandeckux IpobOeil. PannonanbHbIe BBIpQKEHUS M UX
npeoOpa3oBaHue.

VYpaBHeHUS 1 HEpaBeHCTBAY pABHEHUS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEH KBaJpaTHOro ypaBHeHusa. Teopema Buera.
Pemenne ypaBHeHHWi, CBOIANIMXCS K JIMHEWHBIM W KBajgpaTHbIM. [Ipocteiimme apoOHO-
paloHaIbHble ypaBHEHUSI.

I'paduueckass mHTEpHpeTalyisi YpaBHEHUH C JByMs IEPEMEHHBIMH M CHCTEM JHHEHHBIX
YPAaBHEHUH C ABYyMs IEPEMEHHBIMU. [IpuMepsl peleHns cCucTeM HEIIMHEWHBIX YPAaBHEHUN C IBYMs
[IepEMEHHBIMHU.

Perrenue TekCTOBBIX 3a7a4 anreOpandeckKuM CIioCOOOM.

UucnoBsle HEpaBEHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OAHONH TEpPEMEHHOM.
PaBHOCUIIBHOCTH HEepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OHON nepeMeHHONW. CHUCTeMbI JTMHEHHBIX
HEPABEHCTB C OJTHOM NMEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsatne Qynkuun. O6IacTh ONpenesNeHUus U MHOXECTBO 3HaueHHH (GyHKuuu. CrocoObl
3aaHus QyHKIUH.

I'padux ¢pynkumu. Urenne cBoicTB pyHKIMH 110 €€ rpaduky. [Ipumeps! rpadukoB QyHKIHIA,
OTPaXKAIOIIUX peaTbHbIE MPOIECCHI.

@DyHKIUY, OMMCHIBAIOIIME MPSAMYI0 U OOpaTHYIO NPOMOPLUOHANBHBIE 3aBHUCUMOCTH, HX
rpaduxn. Oynkuun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe pemenne ypaBHeHHil H CHCTEM
YPaBHEHHM.

9 KJIACC

Yuciia 1 BbIYMCICHUSA

PannonaneHbple uyncia, MppallMOHAIbHBIE YMCIA, KOHEUHblE M OECKOHEYHbIE IECSITHYHBIE
apoOu. MHOXecTBO JEHCTBUTENbHBIX UHCEN, JCHCTBUTENbHBIE YHCIIA Kak OECKOHEYHbIe
JecATUYHbIe 1poOH. B3auMHO 0IHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM JIEHCTBHUTEIBHBIX
4yucesl U KOOPAVMHATHOU MPSMOM.

CpaBHeHuE JEMCTBUTENBHBIX 4YHCEN, apUPMeTHdYecKue JeHCTBUA C JAEeHCTBUTEIbHBIMU
YHCIIaMH.

Pa3mepbl 00BEKTOB OKPYXArOIIEro MUPA, JUIMTEIBLHOCTh IPOIECCOB B OKPYXKAIOIIEM MUDE.

[IpubOnmx€HHOE 3HAUEHUE BEJIWYHMHBI, TOYHOCTh MNpUOIMKEHUs. OKpyrieHHe 4YHCe.
IIpukuaka v OLleHKA PE3yJIbTATOB BHIYUCICHUN.

YpaBHeHHs U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOAAIIUXCS K JINHEHHBIM.

KBagpatHoe ypaBHeHue. Penmienue ypaBHEHHH, CBOISIIMXCSA K KBaJpaTHBIM. bukBagpaTHOe
ypaBHeHue. [IpuMepsl pemeHus ypaBHEHHHM TpPeTbed M 4YETBEPTOM CTENEHEW pa3JIoKEHUEM Ha
MHOXXHTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUH. PelieHne TEKCTOBBIX 3a7ay anredpanyecKum
METOJIOM.

VYpaBHeHHE C JBYyMs IEpeMEHHBIMH U ero rpaduk. PemeHue cucreM IBYX JIMHEHHBIX
YPaBHEHUN C IByMs IEpPEMEHHBIMU. PerieHue cucreM ABYX YpPaBHEHMM, OJHO W3 KOTOPBIX
JMHEWHOoe, a Jpyroe — BTOpoW cTeneHu. I'paduueckas MHTEpIIpEeTAlUsl CUCTEMbl ypaBHEHHMH C
IBYMsI IEPEMCHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoOoM.

YucnoBbie HEPABEHCTBA M MX CBOMCTBA.



Pemienue nMHEMHBIX HEPABEHCTB C OJHOM MEepeMeHHOH. PemieHue cHCTEM JMHEWHBIX
HEpaBeHCTB C OAHOW mnepemeHHOW. KBaapatueie HepaBeHcTBa. ['paduueckas uHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBanpatuunas ¢ynkuus, e€ rpadgux u cpoiictBa. IlapabGona, KoopauHATBHI BEpPUIMHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

Ipadukn dyukmmit: y = kx, y = kx + b, y = k/x, y = x3, y = \Vx, y = |X| , 1 ux cBoiicTBa.

Uucnosble ociie1oBaTeIbHOCTH YHCTI0BbIE MOC/I€10BATEIbHOCTH U IIPOrPecCHu

[TonsiTHe YMCIIOBOM MOCIIEIOBATEIBHOCTH. 3aJaHUE MOCIEAOBATEIIbBHOCTH PEKYPPEHTHOM
dhopmysoit 1 popMyIIoii N-TO YJIeHa.

Apudmernueckas u reomeTpuyeckas nporpeccur. @opmMyisl N-ro uieHa apudmMeTudeckon u
F€OMETPUYECKON TPOrPECCUl, CYMMBI IEPBBIX N YJICHOB.

N3o0paxenne wieHOB apupMETHYECKOW M T'e€OMETPUUYECKOM Mporpeccuid TOYKaMu Ha

KOOp,I[I/IHaTHOI;'I IUIOCKOCTH. JIMHEHHBIN 1 SKCIIOHCHIIMATbLHBIN POCT. Crno>kHBIe IIPOLCHTHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJbTAThl OCBOGHHUS IPOrpaMMbl y4eOHOro Kypca «Amnredpa»
XapaKTepU3YIOTCS:

1) naTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpECa K MPOILJIOMY U HACTOSIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIICHUEM K JOCTHUKEHHSIM POCCUMCKMX MAaTeMaTUKOB U POCCHUICKOM MaTeMaTHUeCKON IIKOJIBI,
K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYTUX HayKaX U MPUKIATHBIX cdepax;

2) rpakIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEN TpaKJaHWHA M pealM3aliid ero TMpas,
MPEACTABICHUEM O MATEMATHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBIICHUM,
MpOIeAYyp TPaXAAHCKOTO 00IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHNEM JTOCTIKEHUN HayKd, OCO3HAHHEM
BAKHOCTU MOPAJILHO-3THYECKUX MPUHILIUIIOB B IEATEIbHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEUICHUM NPAKTUYECKUX 3a7ad4 MaTeMaTUYeCKOu
HaMpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTH4eckoro oOpa3oBaHUS Ha MPOTSHKEHUU BCEH
KU3HHU JUIsl YCTIEIIHOW MPO(eCCUOHATBHON JEATEIHPHOCTH U PAa3BUTHEM HEOOXOIUMBIX yYMEHUH,
OCO3HaHHBIM BHIOOPOM M MOCTPOCHHEM MHAUBHUAYATbHON TPAEKTOPUH O0pa30BaHUs U KM3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAIIBHOMY M JICTETHYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKHUX
00BEKTOB, 3a/1ay, PEIICHUH, pacCyXK/IeHU, YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMSA:

OpHUEHTAIlMel B JEATEILHOCTH Ha COBPEMEHHYI) CHCTEMY HAyYHBIX MpEICTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKa, MPUPOABI M O0OIIEeCcTBa, TOHHUMAaHUEM
MaTeMaTUYeCKOM Haykh Kak c¢ephl YeIOBEUECKOM IeATEeTbHOCTH, JSTaloB €€ pa3BUTHA U
3HAYMMOCTHU [IJISl PA3BUTHsI ITUBUIIU3AINH, OBJIAJICHUEM SI3BIKOM MAaTEeMaTHKH M MaTeMaTHYECKOM
KyJbTypOH Kak CpEICTBOM TIIO3HAaHUS MHpa, OBJAJECHUEM TMPOCTCUININMH  HaBBIKAMU
HCCIIEA0BATENbCKOM 1eATeNbHOCTH;

6) ¢uznueckoe BocmuTanue, GOPMHPOBAHNE KYJIbTYPHI 310POBbSI M IMOIHOHAIBLHOTO
OJ1aromoJry4us:

TOTOBHOCTBIO MPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/10POBbs, BEICHUS
3I0pOBOTO 00pa3a >XKW3HM (3J0POBOE MHUTAaHWE, COATAHCUPOBAHHBIM PEKUM 3aHSATHUH U OTABIXA,



peryisipHasi ¢u3HUecKash aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IeKCHHU, NPU3HAHHEM
CBOETO TpaBa Ha OMIMOKY M TAaKOTO XK MpaBa JPyroro 4eioBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpUEHTalle Ha NPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUM A pelleHus 3ajnad B o0jacTu
COXPAaHHOCTH OKPYKalOLIEH Cpelbl, IUIAHUPOBAHUS TNOCTYNKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUI UL OKpYJKAroIIeHd Cpelbl, OCO3HAHHEM TJI00ATLHOTO XapaKTepa SKOJIOTHYCCKUX
poOJIeM U TyTeH UX pEIICHUS;

8) amanranus K H3MEHSIIIMMCS YCJIOBHSAM CONHAIbHOI M IPUPOTHO# Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHUSIX HEOIPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTH 4YCPC3 MPAKTHYCCKYIO ACATCIIBHOCTb, B TOM YHCJIC YMCHUC YUUTHCA Yy APYIrUX
J’IIOI[Cﬁ, HpI/I06peTaTB B COBMECTHOU ACATCIIbHOCTH HOBBIC 3HAHUsA, HAaBBIKM M KOMIICTCHIIMU H3
OIIBbITA APYIUX;

HEOO0XOMMOCTBIO B (DOPMHPOBAHUU HOBBIX 3HAHWU, B TOM 4HCiIe (OPMYJIHPOBATH HJEH,
IIOHATHUA, THIIOTC3HI 06 OGBGKTaX H ABJICHUAX, B TOM 4YHUCIIC PAHCC HCHU3BCCTHBLIX, OCO3HABATH
neGUIUTBI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIUH KOHTPMEP, KOPPEKTUPOBATh IPHHUMACMBIC PEIICHUS U JICHCTBHSA,
(bopMyIHpPOBATh U OLICHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTeabHBIE YHUBEPCAJIBHBIC yqeﬁm,le JeHCcTBUA

Ba3zoBble Jioruyeckue aeiicTBUSA:
®BLISIBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTeMaTUYeCKUX OOBEKTOB,
MOHATHM, OTHOIICHWH MEXAy TMOHATUAMHU, (HOPMYJIHUPOBATH OMPENCICHUS TOHSATHIH,
yCTaHABIMBATh CYIIECTBEHHBINH MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS ISl 0OOOIICHUS U
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOIO aHAIIN3A,
® BOCIIPHHUMATh, (HOPMYITHpPOBaTh W MPeoOpa3oBBIBATH CYXKICHHUS: YTBEPIUTCIHHBIC U
OoTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U 00II[UE, YCIOBHEIE,
® BEISIBJISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTHBOpedHs B (DakTax,
JTAHHBIX, HAONIOJCHUAX W YTBEPXKICHUSAX, MpEAIararb KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
® [e)IaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX WM WHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3aKIFOUSHUH 110 aHAJIOTHH;
® pa30MpaTh JI0KA3aTEeIHCTBA MATEMAaTHYCCKUX YTBEPKICHUH (MPSMBbIE M OT MPOTHUBHOTO),
MIPOBOJITh CaMOCTOSITEILHO HECIOXHBIC JIOKAa3aTehCTBA MAaTEMaTHYCCKUX (DaKTOB,
BBICTPAanWBaTh apPTyMEHTAIMIO, MPUBOJNUTH MPUMEPHI M KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS,
® BEIOMpATh CIIOCO0 pelieHns yuyeOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHMUS,
BBIOMpATH HanOO0JIee TIOIXOISIINNA C YYETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTCPUEB).
Ba3oBble ucciienoBaTeIbCKHe AeiCTBUS:
® 1ICIIOJIF30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMS, (HOPMYIHPOBATH
BOIIPOCHI, (PUKCHUPYIOIIUE IMPOTUBOPEUYUE, MPOOJIEMYy, CaMOCTOSTEIILHO YCTaHABIIMBATH
HMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, ApPTyMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE,
¢ [IPOBOJUTH IO CAMOCTOSITEIHHO COCTABIEHHOMY IIJIaHY HECIIOXKHBIH OKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNE M0 YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTHUUeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;
® CaMOCTOSITENIBHO (hOPMYIHPOBATh OOOOIICHHUSI U BBIBOJABI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaAOIIIO/ICHHUsI, HWCCIIECOBAHMs, OIEHUBATh JOCTOBEPHOCTh MOMYUYEHHBIX pPE3yJIbTaTOB,
BBIBOZIOB 1 000O0ILIEHNUIH;
® [I[POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEIIOJIOKEHUS O
€r0 pPa3BUTHH B HOBBIX yCIIOBHSIX.
PabGora c nndopmanmeii:
® BBISIBJISITh HEAOCTATOYHOCTh M M30BITOUHOCTh MH(OPMAIUH, AAHHBIX, HEOOXOIUMBIX IS
pellIeHus 3a/1auH;



e BHIOMpaTh, AHAIN3UPOBATh, CHCTEMATH3MPOBaTh M HHTEPHPETUPOBATh HH(OpPMAIHIO
pa3UYHbIX BUIOB U (OPM IPEICTABICHHUS;
e BEIOMpaTh (opMy NpeacTaBlieHUs] MH(GOPMALMK M WUIIOCTPUPOBATh peLIaeMble 3aJauu
cXeMaMH, AMarpaMMaMy, HTHOHM rpaduKoil 1 uX KOMOUHALMSIMU;
® OLICHUBATh HAAEKHOCTb MH(POPMALUU IO KPUTEPUSAM, IPEUIOKEHHBIM YUHUTEJIEM WM
c(OpMyYITHPOBAHHBIM CAMOCTOSTEIHHO.
KomMyHHKaTHBHbIE YHHBepCaIbHbIe YUeOHble JeificTBUs:
® BOCIIPUHUMATh U (HOPMYJIMPOBATh CY)XICHHS B COOTBETCTBUM C YCJIOBUSAMHU U LEISMHU
OOIIeHus, $ICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3pEHUS B YCTHBIX |
MUCHMEHHBIX TEKCTaX, AAaBaTh MOSCHEHHS IO XOJYy PEUICHUs 3aJaud, KOMMEHTHPOBATH
MOJTyYCHHBIH pe3ybTar;
®B X0/€ 00CYXJEeHHs 3aJaBaTh BONPOCHI IO CYILIECTBY OOCYXAaeMOW TEeMbl, MPOOIEMBI,
pelaeMoi 3ajauu, BbICKa3blBaTh WJIEH, HALICJIEHHBIC HA MOMCK PELICHUs, CONOCTABIAThH
CBOU CYXKJCHHUS C CY)KJICHHSIMH JIPYTHX YYAaCTHUKOB JHaliora, OOHAPYKUBATh Pa3INuue U
CXOJICTBO TIO3UIUH, B KOPPEKTHOH ¢opme (GOpMyIHpOBaTh pa3HOTIIACHS, CBOH
BO3PAKEHHUS;
® [IPEJCTABIATh PE3YyJbTAaThl PELICHUs 3a/JauyM, SKCIIEPUMEHTa, HCCIEIOBaHUSA, INPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad TPE3EeHTAlud |
0CcOOEHHOCTEH ayTUTOPHH;
® [IOHMMATh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaJIbHOH PaOOTHI MpH
pelneHnH yueOHbIX MaTeMaTHYECKUX 3a/1ay;
® IPUHUMATh 1€JIb COBMECTHOM JEATENLHOCTH, IJIAHUPOBATH OPTraHU3AIMI0 COBMECTHOMN
paboThl, pacpenessaTh BUABI padOT, JOrOBapUBaThHCS, 00CYKIaTh MPOIECC U Pe3yIbTaT
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;
® y4aCTBOBaTh B T'PYHIIOBBIX (opmax paboTbl (00CyXIeHHsS, 0OMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI U JIPYTHUE), BBIIOIHATH CBOIO YacTh pabOTHl M KOOPIUHUPOBATH CBOU JICHCTBUS C
JIPYTUMH YIEHAMH KOMaH/bI, OIICHWBATh KA4eCTBO CBOETO BKJIAJa B OOMIMUA MPOAYKT IO
KpUTEPHIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.
PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe 1elicTBUS
Camoopranusanms:
® CaMOCTOSITENIBHO COCTAaBJIATH IJIaH, aJITOPUTM pEIleHus 3aJauu (WM €ro 4acTh), BBIOUpaATh
Croco0 pemieHus ¢ y4€TOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEHICHUH C y4€TOM HOBOM HH(OpPMAIIHH.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTE/JIEKT:
®BJIAJIETh CIIOCO0AMM CaMOIPOBEPKH, CAMOKOHTPOJS IIpoliecca U pe3yibTaTa pPELIeHUs
MaTeMaTHYeCcKOM 3a1auu;
® [IPEBU/ICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH TPH pEIICHUH 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JESITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTEIHCTB, HAWICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;
® OIICHMBATh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH IOCTABICHHOM WEIW U YCIOBHSM,
OOBSICHATh MIPUYHMHBI JTIOCTHKCHUS WIH HEAOCTIIKEHHS IIEJTH, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHI

K konmy obOyuenus B 7 kJjacce OOyYarOIIMICS TMONYYUT CIEAYIOIIME TPEAMETHBIE
pE3yIbTaThI:

Yucsa v BLIMUCTICHUSA

BoImonHsATh, couyeTass YCTHbIE W TMHUCHMEHHBIE MPUEMBI, apuPMeTHUECKUe ICHCTBHS C
paIMoHaTbHBIMU YHCIIAMHU.

HaxoauTh 3Ha4eHHs YMCIOBBIX BRIPAKEHUH, TPUMEHSATh pa3HO00pa3Hbie CIOCOOBI U IPUEMBI
BBIYHCIICHHS 3HAYCHUI APOOHBIX BBIPAXKCHHH, COTEePIKANTUX OOBIKHOBEHHBIC U JICCATUIHBIC JIPOOH.

[TepexomuThs OT OmHON (OPMBI 3aMKMCH YKCEN K Apyrou (mpeoOpa3oBHIBATH NECATHUYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OCCKOHEYHYIO
JECATUYHYIO APOOB).



CpaBHUBATh U YIIOPSAIOYNBATE PALlMOHATIBHBIC YHCIA.

OxpyrisTh uucna.

BBINOMHATE NPUKUAKY U OLICHKY pE3yJIbTaTa BBIYMCIICHHWH, OLICHKY 3HAYCHHWM YUCIIOBBIX
BBIPAKCHUH. BBINIOIHATE AEUCTBUS CO CTENIEHSMHU C HATYPAJIBHBIMU ITOKA3aTEIISIMHU.

[IpuMeHsTh NPU3HAKU AETUMOCTH, PA3JI0’KEHUE Ha MHOXKHUTEIN HATYPAJIBHBIX YUCEIL.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBA3aHHbBIE C OTHOIICHHWEM BEJIMYUH,
IIPOIOPLIMOHAJIBHOCTBIO BEJIMYUH, NPOLIEHTaMU, UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a]1a4 C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PAacCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckne BbIpaKeHHs

Hcnonb30Bare anreOpandyeckyro TEPMHHOJIOTHIO U CUMBOJIMKY, IIPUMEHATh €€ B Ipolecce
OCBOCHHUSA y4yeOHOT0 MaTepuaa.

HaxonuTh 3HaueHus OyKBEHHBIX BBIPQ)KEHUH MTPH 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BbImonHATe npeoOpazoBaHMsl LENIOT0 BBIPAXKEHUS B MHOTOWIEH MPUBEAECHUEM IMOJOOHBIX
CJIaraeMblIX, PaCKpbITHEM CKOOOK.

BbINONHATE YMHOXEHME OJIHOWIEHA Ha MHOTOWIEH M MHOIOWIEHa Ha MHOIOYJIEH,
MPUMEHSTH (POPMYIIBI KBapaTa CyMMBI M KBaJIpaTa Pa3HOCTH.

Ocy1ecTBIATh pa3i0KEeHNE MHOTOWIEHOB HA MHOKUTENH € IIOMOILBIO BBIHECEHUS 3a CKOOKH
00IIIero MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, TPUMEHEHHS (POPMYJT COKPAIIEHHOTO YMHOXKCHHUS.

[TpumeHnsTh Mpeodpa3oBaHUs MHOTOUICHOB ISl PEHICHUS Pa3IMYHBIX 33,124 U3 MAaTEeMaTHKH,
CMEXKHBIX IIPEIIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMU MOKa3aTeNsIMU JJs MpeoOpa3oBaHus
BBIPAKCHU .

YpaBHeHus U HEPaBeHCTBA

Pemarp nuHElHBIE YpaBHEHHUS C OJHOM NEPEMEHHOM, NPUMEHSS MpaBUia MEPEX0Aa OT
HCXOJHOTO YPaBHEHHUsS K paBHOCHIBHOMY eMy. IIpoBepsTs, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[IpumensTh rpadpuueckrue METOAbI PU PELICHUH JTUHENHBIX YPABHEHUN U UX CUCTEM.

[TonGupath nmpuMepsl Map 4uCell, ABISIOIIMXCS PELICHUEM JMHEHHOI0 YpaBHEHMS C JABYMs
NepeMEeHHBIMHU.

Ctpouth B KOOPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUSI C IByMS IEPEMEHHBIMH,
M0JIb3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemarp cuctembl JOBYX JIMHEHHBIX YPaBHEHMH C JABYMs IEpPEMEHHBIMHM, B TOM YHCIE
rpadu4ecKy.

CocTaBiaATh M pelmarh JMHEHHOE YpPaBHEHHE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHUU 110
YCIOBUIO 33aJaud, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadd IOJYYEHHBIN
pe3yabTar.

DOyHKIHUU

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIME 3aJJaHHBIM KOOPAWHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbl, 3alIUChIBATh YHCIOBBIE IPOMEXKYTKH Ha aareOpanueckoM s3bIKe.

OTmeyaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKH I10 33 JaHHBIM KOOPJMHATaM, CTPOUTh IpaduKu
TUHEUHBIX QyHKIU. CTpouTh rpaduk GyHKIMU Y = [X|.

OnwuceIBaTh ¢ MOMOUIBIO (PYHKIIUI H3BECTHBIE 3aBUCIMOCTH MEXy BETMYMHAMU: CKOPOCTH,
BpEMs, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKINU 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuil cmoco0 MpeacTaBICHUs] U aHadu3a WH(OpMAIUU, U3BJICKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TpaUKOB PeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koHmy oOydenns B 8 kJjacce OOYyYArOIIUICS TIONyYUT CIEAYIOIIAE TPEIMETHBIE
pe3yJIbTaThI:

Yuciia 1 BbIYMCICHUA

Hcnonb30BaTh HayallbHbIE TMPEICTABICHUS O MHOMECTBE JCHCTBUTENBHBIX YHCEN JUIs
CpaBHEHHMsI, OKPYIJICHHS M BBIYMCICHHUH, H300pakaTh JAEHCTBUTEIbHBIE YMCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOA.

[TpumMeHsATH MOHATHE apU(METHUECKOTO KBAJPAaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCTOJNB3yd TNpU HEOOXOAMMOCTH KAJIbKYJISATOpP, BBIMNOJHATH NPeoOpa3oBaHMs BbIPaKEHU,
CoJlepaKaIIMX KBAJAPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTe 3amucd OOJNBIIMX M MalbIX YHCENl C IOMOIIBIO JECATUYHBIX Apoleil u



creneHeit yncna 10.

Auaredpanyeckne BbIpaKeHHs

[IpuMeHSATh TOHATHE CTENEHHM C IeTbIM II0Ka3aTelieM, BBINOJIHATH IPeoOpa3oBaHuUs
BBIPAKEHUH, COAEPIKALUX CTEIIEHU C LIEJIBIM [T0Ka3aTEIIEM.

BBINONHATE TOXIECTBEHHBbIE NPEOOpa3OBaHMs PALUMOHAIbHBIX BBIPDAKEHUH Ha OCHOBE
IIPaBUJI IEHCTBUN HaJl MHOTOYJICHAMU M aJIreOpandyecKuMu IpoOsMH.

PacknanpiBaTh KBaApaTHBINA TPEXWICH HA MHOKUATEIIH.

[TpumensaTs npeoOpa30BaHus BHIPAKEHUH IS PEUICHUs Pa3IMYHBIX 3371324 U3 MaTEeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON IPAKTUKHU.

YpaBHeHMsI M HEPABEHCTBA

Pemarp nuHeWHbIE, KBaJpaTHBIC YPAaBHEHUS U PALMOHAIBHBIE YPAaBHEHHA, CBOIALIMECH K
HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTHE mpOCTEHIINE UCCIIENOBAHKS YPAaBHEHUM M CUCTEM ypaBHEHHUM, B TOM 4YHCIIE C
IpUMEHEHHEM TIpauuecKuX MpeacTaBiIeHul (YCTaHABIMBATh, UMEET JIM YPaBHEHUE WIIM CHUCTEMa
YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[lepexoguth OT ciOBeCHOH (OPMYIMPOBKH 3a7aun K e€ anreOpamueckod MOJIENHu C
IIOMOUIBIO COCTaBJICHMS YPABHEHHs WM CUCTEMBI YPAaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJja4 MIOJyYE€HHBIN pe3yJIbTaT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPABHEHUS, OLICHKH, pellaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM IEpeMeHHOM M UX CHCTEMbl, JaBaTh I'paUUECKyl0 MIUIIOCTPALUIO
MHO’KECTBA PELLIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIHU

[ToHnMaTh M UCNONB30BaTh (PYHKLIMOHAJIBHBIC TOHATHS U S3bIK (TEPMUHBI, CHUMBOJIHNYECKUE
0003HAaYCHMsI), ONPEIEATh 3HaueHHe (DYHKIMM MO 3HAYEHMIO apryMeHTa, ONpeaessaTh CBOMCTBa
¢byHkuu no e€ rpaguxy.

Ctpoutb rpaduKy 31eMEeHTapHBIX (YHKIMNA BHIA:

y =k/x, y =x2, y = x3,y = x|, y = VX, OIHCHIBATb CBOICTBA JHCIOBON (BYHKIHH 110 €&

rpaduky.

K xoHumy oOydeHuss B 9 kiacce oOydarouiuiics NOJIYYUT CIEAYIOIIUE IpeIMETHbIE
pe3yJIbTaThI:

Yuciia 1 BbIYMCTICHUSA

CpaBHUBaTh U yHIOPSA0UYMBATH pallMOHATIbHBIE U UPPALIMOHAIILHBIE YHCIIA.

BoinonusaTe apudmMernyeckue NEHCTBUS C pallMOHAIbHBIMU YHCIAMM, COYeTasl YCTHbIE U
MIACbMEHHBIE TPUEMBI, BBITTOIHATH BBIYUCICHUS C UPPALMOHAIIBHBIMU YUCIIAMH.

Haxonnute 3Ha4eHUs CTENEHEH C LEJIbIMU MOKA3aTeIsIMA U KOPHEH, BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAXKEHUM.

OKpyriIsTh IEHCTBUTENbHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3yIbTaTa BEIUNCICHUH, OLICHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHHs U HEPAaBEHCTBA

Pemrate n1MHENHBIE U KBAJAPAaTHBIE YPAaBHEHHUsI, YPABHEHUS, CBOASAIIMECS K HUM, IPOCTEHIINE
IpoOHO-pallMOHATIbHBIC YPAaBHEHHUS.

Pemate cucreMbl ABYX JIMHEHHBIX YPAaBHEHUH C JABYMs IEPEMEHHBIMM U CHUCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemartp TekcToBbIE 3a/1a4K alreOpandyeckuM CrocoOOM ¢ MOMOUIBIO COCTABIICHUS YPaBHEHHUS
WJIY CUCTEMBI JIBYX YPABHEHMU C IBYMs ITIEPEMEHHBIMHU.

[IpoBouTE mpoOCTEHIINE MCCIEIOBAHUS YPAaBHEHHMI M CUCTEM YpaBHEHHWH, B TOM YHCIIE C
MIPUMEHEHHEM TpapUuecKuX MpeicTaBiIeHH (ycTaHaBIMBaTh, UMEET JU ypaBHEHUE WM CHUCTEMa
YpaBHEHUI pellleHusl, €ClIi UMEET, TO CKOJIbKO, U IIPOYee).

Pemate nMHeliHBIE HEpPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pakaTh peELICHUE
HEPaBEHCTB HA YUCJIOBOU NPSAMOM, 3alIMCBIBATH PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cuCTEMBI IMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOLIUE KBAIPaTHOE
HEPaBEHCTBO, M300pa)kaTh pPELICHWE CUCTEMbl HEpPaBEHCTB Ha YHCIOBOM MpPSIMOH, 3amHChIBaTh
pellIeHNE C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA IIPU PELLIEHUN PA3JIUYHBIX 3a/1a4.

DOyHKUMHU CXeMaTH4ECKH

Pacno3naBate  (QyHKUMHM  U3yYeHHBIX  BHUJOB.  Iloka3wiBaTh PpacToIOXKEHNC
Ha



KOOPJAMHATHOM TIOCKOCTH rpadukoB GyHkiwmii Buga: Y = kx, y = kx + b, y
=kix,y=ax2+bx+c,y =x3 y =1x, y = |x|, B 3aBUCHMOCTH OT
3HaYeHUH KOA(PQHUIIMEHTOB, OMKCHIBATH CBOMCTBA

GbyHKIHA.

Ctpouth M M300pakaTh CXEMaTHUECKU TI'padUKd KBAJAPATUYHBIX
(GYHKIMH, ONMHCHIBATH CBOWCTBA KBAJIPATUYHBIX (DYHKIIHIA 1O UX TpadHrKaM.

Pacrnio3naBath kBajipaTHYHYIO QYHKIIHIO 110 (hOpMyJie, TPUBOAUTH
MIPUMEPHI KBAIPATUYHBIX (DYHKIIMIA U3 PEATbHOM XKU3HH, (PU3UKH, TCOMETPHH.

YucJioBbIe MOCI€I0BATEILHOCTH H MPOrPecCcuu

Pacnio3HaBath apu(pMETHUYECKYI0 M T€OMETPHUECKYIO MPOrPECCUU TPH
pa3HBIX crocobax 3a/laHusl.

BBITIONHATE BBIYUCIICHUSI C HUCIOIB30BaHWEM (GOpMyT N-TO YJIeHA
apu(METHYECKOW M T€OMETPHUUECKOM MPOTPECCUi, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WiEHBI MTOCIIEI0BATEILHOCTH TOYKAMU Ha KOOPINHATHOM

TUIOCKOCTH.

Penrate 3a1aun, CBA3aHHBIC C YHCIOBBIMHE MTOCIICIOBATEIBHOCTSIMH, B TOM
YHCIIC 3a]1a4d U3 PEaIbHOM KHU3HH (C UCIOJIh30BAHUEM KAIIbKYJIATOPA,
IHU(PPOBBIX TEXHOJIOTHH).

Ynekionb TaTbAHa
ApanbgoBHa

MoanuncaHo undpoBoi NoANMCHIO:
Ypekionb TaTbAHa ApanbaoBHa
[aTa: 2025.01.08 20:07:05 +03'00'
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