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MNOACHUTEJIBHAS 3AIIMCKA

AnreOpa SBJISICTCS OIHUM M3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro OOpa3oBaHUs: OHA
o0ecreurBaeT M3y4eHHE APYTUX AUCLUUIIIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U T'yMaHUTapPHOTO
[UKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIS IPOJOJDKEHUS OOpa3OoBaHWS W B NMOBCEAHEBHOH KHU3HH.
PazButie y oOydYarommxcsi Hay4dyHBIX MPEACTABICHUH O TMPOUCXOXKICHUM W  CYIIHOCTH
anredpandeckux abcTpakiuid, crmoco0e OTPaKeHHs] MATEMAaTHYECKON HAYKOU SIBJICHUW U IPOIIECCOB
B TIpUpOJIE W OOIIECTBE, POJM MATEeMaTHYECKOrO MOJCIMPOBAHUS B HAYYHOM IIO3HAHUU H B
NPaKTHUKE CIOCOOCTBYET (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUST W KAUeCTB MBIIUICHHUS,
HEOOXOAMMBIX JJIsi aJanTallid B COBPEeMEHHOM IM(ppoBoM obmiecTBe. M3ydeHue anreOpsl
o0ecrieunBaeT pa3BUTHE yMEHHUS HAOMIOIaTh, CPaBHHUBATh, HAXOAMTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJICHHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTb CBOM JCHCTBUS W
BBIBOJBI, (opmynupoBaTh yTBepxkAeHUA. OcBoeHHe Kypca aireOpbl oOecrneuuBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHHST OOy4YaroUmMXCs: OHH HCHOJB3YIOT JCIyKTUBHBIE W HHIYKTHBHBIC
paccyxzeHusi, 000011eHne U KOHKpeTu3aluto, adbcrparupoBanue U a"ainorutro. OOyuenue anredpe
IpeAroNaraeT 3HAYUTENbHBIH OOBEM CaMOCTOSTEIBHOW AEITEIBHOCTH OOYYarOIIUXCS, IOITOMY
CaMOCTOSITENIFHOE PEelIeHNE 3314 SIBIIIETCS pealn3alueil AesTeIbHOCTHOTO IPUHIIKIIA 00yYeHUsI.

B crpykType mporpammsl yueOHOTO Kypca «AnreOpanuisi OCHOBHOTO 00IIero o0pa3oBaHHs
OCHOBHOE MECTO 3aHHMAIOT COZIEP)KATENbHO-METOANYECKUEe JMHUU: «Yuciaa U BBIYUCICHUSY,
«AnreOpanyeckue BBIPAKEHHS», «YpaBHEHHs W HepaBeHCTBa», «Dynkuumm». Kaxmas w3 31ux
COZIEPIKATEIbHO-METOANYECKUX JIMHUN DPa3BUBACTCS Ha MPOTSHKEHHH TPEX JIET M3YYEeHHs Kypca,
B3aMMOJICHCTBYSI C JIPYTMMH €ro JIMHHSAMH. B Xome m3ydeHus y4eOHOro Kypca oOydarommmcs
NPUXOANUTCS JIOTHYECKH PACCY’KAATh, UCIOIb30BATH TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBs3M ¢
3TUM B MpOrpaMMy y4eOHOro Kypca «ANreOpa»BKIFOYEHB HEKOTOPBIE OCHOBBI JIOTHKH,
NpEe/ICTAaBJICHHBIC BO BCEX OCHOBHBIX pa3zefiaX MaTeMaTHYECKOro 00pa3oBaHUS U CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYaIONIMMHUCS OCHOB YHHBEPCAJIFHOTO MAaTEMAaTHYECKOro si3bika. ComepkaTeIbHOH U
CTPYKTYPHOUM OCOOCHHOCTBIO y4eOHOTrO Kypca «ANTeOpansBisieTCs €ro WHTErpUPOBAHHBIN
XapakTep.

Conepxanue JUHUM «YUClIa ¥ BBIYUCICHHUS»CIIY>)KUT OCHOBOHM Ul AalbHEWUIIEro W3ydeHHs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYaIOMIUXCS JIOTMYECKOr0 MBIIUIEHUS, (OPMHPOBAHUIO
YMEHHUSI TOJBb30BATHCS AJITOPUTMAMH, a TaKKe NPUOOPETEHUIO0 NPAKTUYECKUX HABBIKOB,
HEOOXOMUMBIX ISl TIOBCEAHEBHOW >KM3HM. Pa3BUTHME MOHATHS O 4YHMCIE Ha YPOBHE OCHOBHOI'O
o01ero o0pa3oBaHus CBA3aHO C PAlMOHAJIBHBIME U HPPALIMOHATBHBIMU YU CIaMH, (popMUpOBaHHEM
NPEACTaBICHUNA O JACHCTBUTEIHLHOM YHCIe. 3aBepIIeHHUE OCBOCHHS YHUCIOBOM JIMHUU OTHECEHO K
cpenHeMy o01IeMy 00pa3oBaHHUIo.

Conmepxanue JByX anreOpanueckux JIMHUH — «AureOpandeckue BbIPaKCHUSINU
«YpaBHEHHS] U HEPaBEHCTBA»CIOCOOCTBYeT (OPMUPOBAHHMIO Y OOYYAIOMIMXCS MaTEMaTU4YECKOro
ammapara, HeoOXOIUMOro Ui PElIeHUs 33/Jad MaTeMaTHKHU, CMEKHBIX MPEAMETOB U IMPAKTHUKO-
OPHMEHTHUPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOIo o0OIIEro oOpa3oBaHUsS Y4YEOHBIM MaTepHall
IPYNIUPYETCs BOKPYT PAllMOHAIBHBIX BBIpAKEHUH. Anredpa JeMOHCTpUPYET 3HaYeHUEe MaTeMaTUKU
KaK s3bIKa JUIS TOCTPOCHUS MaTeMaTHUECKUX MOJIETIeH, OMMCAHUS TIPOLIECCOB U SIBJIICHHUI PEasbHOTO
mupa. B 3amaum oOydenus anreOpe BXOIAT TakkKe IalbHEHIEe Pa3BUTHE aJlTOPUTMHYECKOTO
MBIILICHHSI, HEOOXOIUMOr0, B YaCTHOCTH, JUIS OCBOCHHS Kypca MHQOpPMAaTHUKH, ¥  OBJAJICHUE
HaBbIKAMHU JIEAYKTHBHBIX paccyxkaeHuil. I[IpeoOGpa3oBanue

CHUMBOJILHBIX ()OpM CIOCOOCTBYET pa3BUTHIO BOOOPa)KEHHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.



Conepkanue pyHKUHOHAIBHO-TpapUUECKON JMHUM HALEJIEHO Ha MOJIy4YeHHe 00yJarouMucs
3HaHUN O (PYHKIUSAX KaK BaKHEUIIEH MaTeMaTHYEeCKOW MOJCNW IS OMUCAHUS U UCCIEIOBAHUS
pa3zHo00pa3HbBIX MPOILIECCOB U SIBJICHUN B IPUPOJE U oOmiecTBe. M3yueHne maTepuana cnoco0CTByeT
pPa3BUTUIO Yy OOYYArOIIMXCSl YMEHHUS MCIOJb30BaTh Pa3IMUYHbIC BBIPA3UTENIbHBIE CPEICTBA S3bIKA
MaTeMaTUKH — CIIOBECHbIE, CHMBOJMYECKHE, Trpauueckue, BHOCUT BKIaJ B (opMupoBaHue
MIPEJICTABJICHUI O POJIM MATEMATUKH B PA3BUTHH ITUBUIIU3AINH UKYJIBTYPHI.

Cornacao yueObHOMY maHy B 7—9 kiaccax u3ydaercss y4eOHBIH Kypc «Anredpa», KOTOPBIHA
BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3/ielibl coaepkaHus: «HYucia u BbIYMCICHUS,
«AnreGpanyeckre BhIpaXKeHU», «Y paBHEHUS U HEPaBEHCTBaY, « DyHKIIUNY.

Ha u3yuenue yaeObHoro xypca «Anredparorsoautcsa 306 gacos: B 7 kimacce — 102 gaca (3 yaca
B Hezlenmo), B 8 kiacce — 102 yvaca (3 yaca B Hegeno), B 9 kiacce — 102 vaca (3 yaca B Heneo).

COJEPKAHUE OBYYEHUA

7 KJIACC

Yucia v BIYMCJICHUS

JpoOu OOBIKHOBEHHBIE U JAECATUYHBIE, IEPEXOA OT OIHOM (OpMBI 3amucu Apodei K APYroi.
[lonsiTE pPaLMOHAIBHOIO 4YHUCJA, 3alUCh, CPAaBHEHHUE, YIOPANOYMBAHUE DPALMOHAIBHBIX YHCEI.
ApudmeTnueckue AeMCTBUSI C pallMOHAIbHBIMU YuciIaMu. Pernienne 3a1a4 U3 peasibHOM NpakTUKK Ha
4acTH, Ha JPOOH.

Crenenb ¢ HaTypalbHBIM IIOKa3aTelieM: OMpeaesieHHue, MpeoOpa3oBaHUE BBIPAKCHUN Ha
OCHOBE OMpEENICHUs, 3aUCh OOJBIIMX Yuceld. [IpoueHThl, 3aMuch MPOLIEHTOB B BUAE ApOOU H
IpoOu B BUJIE MPOLEHTOB. TpH OCHOBHBIE 3aJauyd Ha TPOLIEHTHI, pElICHUE 3a/Jay U3 peabHOU
MPAKTUKH.

[IpumeHeHue NMpU3HAKOB JETUMOCTH, Pa3j0KEHHE Ha MHOXHUTEIM HATypajdbHBIX YHCEIN.

PeanbHbIe 3aBUCMMOCTH, B TOM YHKCIIE NpsiMasi U 00paTHas MPONOPIHOHATIBHOCTH.

AdredOpanveckue BbIpaKeHUs!

[lepemeHHBIE, 4YMCIOBOE 3HAYEHHME BBIPAXKEHUs C IepeMeHHOoH. [lomycTumble 3Ha4YeHHs
nepeMeHHBIX. [IpencraBieHne 3aBUCMMOCTH MEX/Y BeIMYMHAMH B BUie (popMyrbl. Beraucnenusno
dopmynam. [IpeoOpa3zoBanre OyKBEHHBIX BbIpaKEHHM, TOKIECTBEHHO PaBHBIC BBIPAX €HUS, ITPaBHIIa
npeoOpazoBaHUsl CyMM U IPOM3BENEHUMN, MpaBUiia PACKPHITHS CKOOOK M MpPUBENEHUS MOJO0OHBIX
CJIaraeMblIX.

CBolicTBa CTENEHH C HATYyPAIBHBIM ITOKa3aTEIIEM.

Opnounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. CroK€HHE, BBIYMTAHUE, YMHOXEHUE
MHOTOWICHOB. DOpMyNbl COKPAIIEHHOIO YMHOKEHMS: KBaJpaT CYMMBI M KBaJpaT pa3HOCTH.
dopmyJiia pa3HOCTH KBaApaTOB. Pa3ioxkeHrne MHOTOYJIEHOB HA MHOKUTENH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YypaBHEHMs, IpaBHjia MPeoOpa3OBaHUsS YPaBHEHUS, PAaBHOCHJIbBHOCTb
ypaBHEHUM.

JIuHeitHOe ypaBHEHHE C OJTHOM MEPEMEHHOM, YN CI0 KOPHEN JIMHEHHOT O YpaBHEHUS, PEIICHUE
JTUHEWHbIX ypaBHeHUU. CocTaBieHrne ypaBHEHUM MO YCIOBUIO 3a7jauu. PerieHne TeKCTOBBIX 3a71a4 C
MIOMOIIBIO YPAaBHEHUM.

JluneiiHoe ypaBHEHHE C JBYMS MEpPEeMEHHBIMH M ero rpaduk. CucremMa IBYX JIHHEHHBIX
YpaBHEHHI C JByMs TIEpPEMEHHBIMU. PereHue cucteM ypaBHEHHH CrmocoOOM IOJCTaHOBKH.
[Ipumepsl pereHnst TEKCTOBBIX 3a/1a4 C TOMOLIbI0 CUCTEM YPaBHEHUH.

DOyHKIUA



Koopaunara Touku Ha npsamMoil. YucioBble MpoMeEXyTKU. PaccrosiHue Mexay OIByMsl TOUKaMHU
KOOPJAUHATHOM NPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcmucca M opJauHaTa TOYKH Ha
KoopAMHaTHOM miockoctH. [Ipumepsl rpadukoB, 3anaHHBIX ¢opmynamu. UreHue rpadpukoB
peanbHbIX 3aBUcuMocTel. [lonarue ¢ynkiuu. ['padux ¢ynkuuu. CpoiictBa ¢yHkuuil. JIunelinas
¢byukuus, e€ rpaduk. I'papux pynkuun y = |x|. ['paduueckoe perieHne ITMHEHHBIX YpaBHEHHH U
CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KJIACC
Yuciia v BEIYHCICHUSA
KBanmpatueiii kopeHb u3 uncna. [lorstne 00 wuppanuoHasbHOM uwucne. JlecaTuuHbe
npUOIMKEHUS UPPALMOHANIBHBIX yncell. CBOWCTBAa apu(PMETHUECKUX KBaJpPAaTHBIX KOPHEH U UX

IIPUMEHEHHUE K NPeo0pa3oBaHUI0 YUCIOBBIX BbIPAXKEHUHM U BBIYMCIECHUAM. JeHCTBUTENbHbBICUNCTIA.
Crenenb ¢ 1enbIM N0Ka3aTeseM 1 €€ cBoiicTBa. CTaHIapTHAas 3allUCh YUCTIA.
AJredpandeckue BbIpakeHHs
KBanpaTHblil TpEXuiieH, pa3ioxKeHHe KBaJpaTHOIO TPEXWIEHA Ha MHOXKUTENU. Anredpandeckas
npo6b. OCHOBHOE CBOMCTBO anredpanueckoit 1podu. Cioxenue,

BbIUMTAHUE, YMHOXEHUE, JeleHne airedpandeckux Apoleil. PannoHaibHble BBIPAXEHUS U UX

npeoOpa3zoBaHueE.

YpaBHeHHs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢(opMmysna KoOpHeH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenve ypaBHeHMH, cBOIALIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocrteiimme apoOHO-
palMOHAJIbHBIE YPAaBHEHUS.

I'padmueckas mHTEpHperanusi ypaBHEHUH C JABYMsI TNEpEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPaBHEHUU ¢ JBYMs NEpeMEHHbIMU. [IpuMepbl peleHns] CUCTEM HEJIMHEWHBIX YPaBHEHUN C JBYMsI
[IEPEMEHHBIMH.

Pemenne TekCTOBBIX 331249 anreOpandecKuM CrocoOoM.

UuciioBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepeMeHHOW. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHElNHbIE HepaBeHCTBA C OJHOW NepeMeHHOM. CHCTeMBbl TMHEWHBIX HEPAaBEHCTB C
OJIHOU ITEPEMEHHOM.

DYyHKUMHU

IToustue Qynkuuu. OO6aacTh ompeneneHuss U MHOXKECTBO 3HaueHMH QyHkuuu. CrnocoOsl
3a1aHus PYHKITHH.

I'padux ¢pynkiuu. Utenue cBorictB pyHkmuu 1o e€ rpaduky. [Ipumeps! rpadukos GpyHKIUH,
OTpa’KarOIUX peasbHbIE POLIECCHI.

@OyHKLUMH, ONHUCHIBAIOIIME MPSIMYyI0 M OOpaTHYIO MpPONOPLUOHAIBHBIE 3aBUCUMOCTH, HUX
rpapuku. Oy Yy = X2,y = X3,y = VX, y=|x|. I'paduueckoe penieHne ypaBHEHUN U CHCTEM
YpaBHEHMII.

9 KJIACC

Yuciia v BBIYUCIEHUS

PanmonanbHble uYMcla, WpPpalMOHAIBHBIE YHUCJA, KOHEUHbIE M OECKOHEUHbIE IECATHUYHBIE
IpoOu. MHOXKECTBO AEHCTBUTEIbHBIX YHCE, 1eHCTBUTEIbHBIE YNCIIAa KaK 0€CKOHEUHBIe1eCITUYHBIE
npoOu. B3anMHO O/IHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JCHCTBUTENBHBIX YHCEN H
KOOPJMHATHOM NPSIMOM.

CpaBHeHHME [I€HCTBUTENBHBIX 4HCEN, apudMeTHuecKkue AeHCTBUS C JAEHCTBUTEIbHBIMU
YUCIaMH.



Pasmepsl 00BEKTOB OKpPY)KAIOLIEr0o MUpa, JIMTEIbHOCTh MPOLIECCOB B OKPYKAIOIIEM MUPE.

[Tpubnuxk€HHOE 3HaUEHHE BEJIWYUHBI, TOYHOCTh MPUOIMKEHUs. OKpYyriieHUEe YHUCell.
IIpuknaka u OLleHKa Pe3yJIbTaTOB BBIYMCIICHHUM.

YpaBHeHHs 1 HEPABEHCTBA

JluneitHoe ypaBHeHuEe. Penienue ypaBHEHHM, CBOASIIMXCS K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PerieHne ypaBHEHHMH, CBOIAIIMXCS K KBaJApaTHbIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl pemieHusi ypaBHEHUN TpeTbed M UYETBEPTOM CTEIEHEW pa3JIokKEHHEM Ha
MHOXHUTEIIH.

Pemenue npoOHO-panMoHaNbHBIX ypaBHEHUI. PeleHne TeKCTOBBIX 3aqad anre0pamdecKum
METOJIOM.

VYpaBHeHuE ¢ ABYMs TIEpeMEHHBIMH M ero rpaduk. PemeHue cucreM JBYX JHHEHHBIX
YpaBHEHMII C JBYMs I€peMEHHbIMU. PellleHume cucreM ABYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTopoi crenenu. [ paduyeckas nHTeprnpeTanus CUCTEMbl YpaBHEHHUH ¢ ABYMS
[IepEMEHHBIMH.

Pemienne TeKCTOBBIX 3ajay anreOpanvyeckuM CriocoOoM.

UYuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEHHBIX HEPAaBEHCTB C OJHOM INEpPEMEHHOW. PemeHue cuCTeM JMHEHHBIX
HEpaBEHCTB ¢ OAHOM mnepemeHHo. KBaapaTHele HepaBeHcTBa. ['paduueckas uHTepnperanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMHU.

DOyHKUMHU

KBanpatnunas ¢ynkmus, e€ rpaduk u cporictBa. [lapabosa, KOOpIUHATEI BEPIIMHBIIIAPAOOJIBI,
0Ch CHMMETPHH I1apadoJIbl.

I'paduxu dynxumii: y = kx, y =kx + b,y =k/x, y = x3, y = Vx, y = |x| u ux cBoiicTsa.

YucaoBble NOCAEA0BATEIBLHOCTH H IIPOTPECCHH

[TonsaTue 4ncnoBOM MOCIEA0BATEILHOCTH. 3aJaHUE MTOCIE0BATEIIbBHOCTH PEKYPPEHTH OM
dbopmynoii u hopMyIoil N-ro dieHa.

ApudmeTtnueckas 1 reoMeTpuueckas mporpeccuu. @opmyssl N-ro yjeHa apupMeTndecKkonn
reOMETPUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N YJIEHOB.

N3o06paxenne uneHoB apu(METUUECKO U T€OMETPUYECKOM MPOrpeccuii TOUKaMu Ha
KOOPJMHATHOM IJIOCKOCTH. JINHEMHBIN U SKCITOHEHIUAIBHBIN poCcT. CI0KHBIE MPOLEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS IIPOrPaMMBI y4ebHOro Kypca
«Anredpa»xapakTepU3yrOTCs:

1) naTpuoTHYECKOE BOCIIUTAHME:

IIPOSIBJICHMEM HMHTEpPECA K MPOILIOMY M HACTOSIIEMY POCCHHCKOM MAaTEMATUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JJOCTUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MaTEMaTHYECKOM MIKOIBI, K
UCTIOJH30BAHUIO ITUX IOCTIKEHUH B IPYTUX HAYKaX U MPUKIIATHBIX cPepax;

2) rpa:KIaHCKOe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBIMOJHEHUIO OO0S3aHHOCTEH Tpa)KJaHWHA U pealu3aluud €ero Impas,
MPEACTABICHUEM O MAaTEeMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUM,
IpoIenyp I'pakJIaHCKOro obiiecTBa (HapuMep, BHIOOPHI, OMPOCH), FTOTOBHOCTBHIO K 00CYKIECHHUIO



ATUYECKUX TTPOOJIEM, CBSA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHHI HAyKH, OCO3HAHHUEM
BaXHOCTH MOPAJIBHO-3TUYECCKUX IMPHUHIIUIIOB B JIEITEIBHOCTH YUEHOTO;

3) Tpy/10BO€E BOCIIMTAHME:

YCTAaHOBKOH Ha AaKTUBHOE y4YacTHE B PEHICHUW IPAKTHUECKUX 3aJa4 MaTeMaTHYEeCKOH
HaIpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOro oOpa30BaHUS HA MPOTSDKEHHH BCEi
KU3HH JUI YCICIIHON Mpo(ecCHOHANIBHOW JCATENbHOCTH W Pa3BHUTHEM HEOOXOAMMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM HWHIMBHUAYaIbHONH TPACKTOPHUH OOpa30BaHMs M KU3HEHHBIX
IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY W OCTETHYECKOMY BOCHPHATHIO MaTeMaTHUYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyXICHUH, YMEHHIO BHJIETh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOTO TMO3HAHMSA:

OpHUCHTAllMEeH B JEATEIHLHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4yHBIX IIPEACTaBJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSl YEJIOBEKa, NPUPOABI M OOIIECTBA, IOHMMAaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl YeJOBEYECKOH IesATENIbHOCTH, JTAaloB €€ pa3BUTHI U
3HAYMMOCTH JUISl Pa3BUTHS LIMBHJIM3AIMU, OBJIAJICHUEM SI3BIKOM MaTEMaTHKH W MaTeMaTHUYECKOU
KyJbTYpOH Kak CpEACTBOM IIO3HAHUS MHpa, OBJIAJACHHEM TNPOCTCHIIMMH  HaBBIKAMHU
HCCIIEIOBATEIIbCKOM JIEATEIbHOCTH;

6) pusuueckoe BocnuTanue, (popMHpPOBaAHHE KYJIbTYPbI 3I0POBbSI M IMOIMOHAILHOIO
OJ1aronoJ1y4us:

TOTOBHOCTBIO TMPUMEHSATh MAaTEMAaTHUECKHE 3HAHUS B MHTEPECAX CBOETO 3JI0POBbsI, BEIACHUS
3I0pOBOr0 0o0pa3a >KM3HU (30pOBOE MHUTAaHUE, COATAHCHPOBAHHBIN PEKUM 3aHSATUH U OTIbIXa,
perynspHas (u3n4YecKas aKTUBHOCTh), C(POPMHUPOBAHHOCTHIO HaBBIKA peQIIEKCHH, MpPU3HAHHUEM
CBOETO MpaBa Ha OMKOKY U TAKOTO K€ MpaBa JPYroro 4ejoBeKa;

7) 3KoJ0THYECKOE BOCTIUTAHUE:

OpHUCHTAllMCll HA NMPHUMEHEHHE MAaTEMAaTHUYECKMX 3HAHUW JUIsS pEIIeHHs 3aaad B 00JacTH
COXPaHHOCTH OKpY’XKalolled cpeapl, NJIAHWPOBAaHHUS IIOCTYNIKOB M OIGHKH HMX BO3MOXKHBIX
HOCJIEACTBUN Il OKPY)KAIoLIeW cpenbl, OCO3HAHUEM TIJI00AJbHOTO XapakTepa SKOJOrMYECKHX
npoOJIeM U MyTel UX pereHus;

8) amanTanus K N3MEHSIIOIMMCS YCJIOBHSAM CONMATBLHOI U MPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JACUCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, ITOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYI0 IEATEIbHOCTb, B TOM YHCIIE YMEHUE YYUTbCA y IPYTUX
monel, mpuodperaTh B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHUS, HAaBBIKM U KOMIIETEHIUH W3
OIIbITA IPYTHUX;

HEOOXOAUMOCTBI0O B (DOPMUPOBAHMM HOBBIX 3HaHUI, B TOM uucie (GpopMylIupoBaTh HUIEH,
MNOHATHUS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSIX, B TOM 4YHCIIE paHEe HEU3BECTHBIX, OCO3HABATh
JNepUIMTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAI[MIOKAK
BbI30B, TpEOYIOUIMI KOHTpMEp, KOPPEKTHPOBaTb MpPUHMMAEMble pEUIeHUs U JelCTBuUS,
(bopMyIupoOBaTh U OLIEHUBATH PUCKU U TOCIENCTBUS, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHBbIE YHUBepPCAJIbHbIe Y4eOHbIe [elicTBUSA

Ba3oBble Jjornueckue aeiicTBUA:



BBIABIAITH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOIIEHUH MEXKIy HOHATHSIMHU, (GOPMYIUPOBATH ONPEACICHHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPH3HAK KJACCU(PUKALNU, OCHOBAHUS ISl 0000IICHUS U
CpaBHEHHMS, KPUTEPUHU TPOBOAMMOIO aHAJIH3a;

BOCHPUHUMATh, (OPMYJIMPOBATH U INPEOOpPa3OBBIBATH CYKICHMS: YTBEpPAUTENbHbIE U
OTpULIATENbHbIC, CIMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBIABIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M HPOTUBOpEYHs B (akTax,
TAHHBIX, HAOMIONEHHUSIX M YTBEPXKACHUSAX, TMpenjaraTb KPUTEPUM ISl BbISIBICHHS
3aKOHOMEPHOCTEN U MPOTUBOPEUN;

JIe7IaTh BBIBOJBI C KCIOJIb30BAaHHEM 3aKOHOB JIOTHMKH, ACAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUCHUH, YMO3aKIFOUCHUH 110 aHAJIOTHH;

pa3dupath TOKa3aTeNnbCTBA MAaTEMATHYCCKUX YTBEPXKACHUU (TPSMBbIE U OT MPOTHBHOTO),
IPOBOJAUTh CAMOCTOSATEIbHO HECIOXKHbBIE JIOKa3aTeJIbCTBA MaTeMaTHUYecKUX (PaKToB,
BBICTPAaWBaTh ApPryMEHTAIMIO, IPUBOIUTH IMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKCHUS;

BbIOMpaTh CIOCOO pelieHus Y4yeOHOM 3agaud (CpaBHUBaTb HECKOJBKO BAapHAHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOMAUIMH € y4ETOM CaMOCTOATENbHO BBIJEIEHHBIX
KPUTEPHEB).

Ba3oBble ncciiegoBaTe/IbCKHeE JeiCTBUA.

WCII0JIb30BaTh BONPOCHI KaK MCCICA0BATEIbCKUH HHCTPYMEHT MMO3HAHUs, ()OPMYJIUPOBATH
BOIIPOCHI, (UKCHPYIOIIME IPOTUBOPEUHE, IMPOOJIEMY, CaMOCTOSTEIILHO YCTaHABJIMBATh
HCKOMOE U JIaHHOE, (POPMHUPOBATH T'MIIOTE3Y, apI'YMEHTUPOBATH CBOIO TTO3UIIUI0, MHCHHE;
MPOBOJUTh [0 CaMOCTOSATEIBHO COCTABJICHHOMY TIUIAHY HECJIOXHBIA JKCIICPUMEHT,
HEOOJIBIIIOE MCCIEIOBAHUE 110 YCTAaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYECKOTO O0BEKTa,
3aBUCUMOCTEH 00HEKTOB MEXKITY COOOI;

CaMOCTOSITENTFHO (OPMYIUPOBATh OOOOIICHUS U BBIBOBI MO pPe3ylbTaTaM MpPOBEAEHHOTO
HAOJIIOJICHHsI, HWCCJICIOBAHUS, OIEHUBATh JIOCTOBEPHOCTh IOJIYYCHHBIX pPE3yJIbTaTOB,
BBIBOJOB U 0000IIEHMI;

MPOrHO3UPOBATE BO3MOKHOC Pa3BUTUC ITPOLECCA, a TAKIKC BbIIBUTATHL NPCATIOJIOKCHUA O
€Ir'o pa3BUTUHU B HOBBIX YCJIOBUSAX.

Pabora ¢ nungopmanueii:

BBIABJISITH HEAOCTATOUHOCTh M M30BITOYHOCTh MH(OPMAIUM, AAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a0a4H;

BbIOMpaTh, AHAJIU3UPOBATH, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(OPMALUIO
Pas3IMYHbIX BUAOB U (hOpPM IpeACTaBICHUS;

BbIOMpaTh (OpMYy Ipe/cTaBICHUS MHPOPMALUU U UIUTIOCTPUPOBAThH peIllaeMble 3a/1auu
cXeMaMH, uarpaMMaMu, HHOM rpaduKoil 1 UX KOMOMHAIUSAMU;

OLIEHUBATh HaAEKHOCTh MH(POPMALIUU MO KPUTEPUSM, NMPEIJIOKEHHBIM YUUTEIEM UIU
copMyIMpPOBAaHHBIM CAMOCTOSITEIBHO.

KoMMyHunkaTuBHbIE YHHBepCcaAJIbHbIe YUeOHbIe AelicTBUS:

BOCHPUHUMATh U (HOPMYJIUPOBATh CYXJECHHUS B COOTBETCTBHHM C YCJIOBUSMHM U LEISAMU
0011eH s, ICHO, TOYHO, TPAMOTHO BBIPAXkAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M TUCHMEHHBIX
TEKCTax, 1aBaTh IOSCHEHUs 110 XOAY pEIIEHHUs 3aJadyd, KOMMEHTHPOBATH I10JyYEHHBII
pe3yJIbTaT;

B X0/ie OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOIEMBI,



pemaeMoil 3ajauu, BbICKa3blBaTh MJI€W, HAllEJIEHHbIE HA IOUCK PELIEHUS, COMOCTaBIATbH
CBOU CY)KJIEHHS C CYKIEHHUSMH JAPYTrUX YYaCTHHKOB JHaliora, oOHapyXKMBaTh pa3jinyue v
CXOJCTBO NO3MLMH, B KOpPpeKTHOH ¢opme ¢GOpMyJIMpoBaTh pa3HOIJIACUS, CBOU
BO3PAKEHUS;

IpPECTaBIATh PE3YNbTaThl PEIICHUS 3aladyH, SKCIIEPUMEHTA, HCCIEI0BaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (GopMaT BBICTYIUIEHUS C Y4ETOM 3ajJady Mpe3eHTalud Hu
0COOEHHOCTEN ayIUTOPUN;

MMOHUMAaTh M UCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M MHJIWBHUYyalbHON pabOThl mpu
peleHuu yyeOHbIX MaTeMaTHYEeCKUX 3a/1ay;

IPUHUMATh 1€lb COBMECTHOW NeATENbHOCTH, IJIAHWPOBATh OPraHU3allUI0 COBMECTHOMN
paboThl, pacnpenensaTh BUABI padOT, AOTOBapHUBAThCs, O0CYXAaTh MPOLECC U PE3yJbTaT
paboThI, 0000TaTE MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYNIOBBIX (opMax paboThl (00CYyXkaeHUs, OOMEH MHEHUSMHU, MO3IOBbIE
IITYPMBI M JPYTHUE), BHIIOJIHATH CBOIO YacTh PaOOTHl M KOOPAWHUPOBATH CBOM JICWCTBUS C
JIPYrUMH 4JI€HAaMU KOMAaH[bl, OLIEHHBAaTh KA4eCTBO CBOEro BKJIAAAa B OOIIMH MPOAYKT IO
KPUTEPUSM, CPOPMYINPOBAHHBIM YIaCTHUKAMU B3aUMO/IEH CTBHS.

PerJIHTI/[BH])Ie YHUBEPCAJTBHBIC yqeﬁm,le JeHCTBUA
CaMOOPFaHI/l3aIII/lﬂ:

CaMOCTOSATENILHO COCTABJIATH IJIaH, AITOPUTM PEIICHUS 3a7a4H (MJIM €T0 YacTh), BRIOUPATh
crnoco0 pemeHuss ¢ Y4€TOM HMMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBAThH U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C Y4ETOM HOBOW MH(MOPMAIIIH.

CﬂMOKOHTpOJ’IL, MOIUOHAJIBLHBIM MHTEJIJIEKT:

BJIQJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysibTara perieHus
MaTeMaTHYECKOM 3a1auu;
NPEABUIAETh TPYIHOCTH, KOTOpPBIE MOI'YT BO3HHMKHYTh IIPU PELICHHM 3aJayd, BHOCUTH
KOPPEKTHBBI B JESITCILHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, HAWJICHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yjibTaTa IESATENIbHOCTH TOCTAaBICHHOM €M U YCIOBUSM,
OOBACHATh MPUYUHBI JOCTHKEHUS MM HEIOCTHIKCHHUS 1IN, HAXOJUTh OIIMOKY, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyueHus B 7 KJjacce OOYYaIOIIUICS TONYYUT CIEAYIOIIME MpPEAMETHBIC

pE3yJIbTaThI:
Yuciia v BHIYHCICHUSA
BbimonHsaTh, couerass yCTHbIE M IUCbMEHHbIE NPUEMBI, apudmeTrnyeckue IEHCTBUS C

palMOHAIBHBIMU YUCJIAMM.
HaxoauTh 3Ha4eHUsI YUCIIOBBIX BBIPAKEHUHN, IPUMEHATh Pa3HOOOPa3HbIE CIIOCOOBI U MPUEMBI

BBIUHCIICHUS 3HAYCHUH APOOHBIX BBIPAKEHHH, COAECPIKAINX OOBIKHOBEHHBIE U JIECITUYHBIE POOH.
[TepexonuTh OT OHOW (POPMBI 3aMKCH YK CET K IPYroi (mpeodpa3oBhIBATh NECATHIHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTU B OECKOHEYHYIO NECATHUHYIO

JIpoOb ).

CpaBHUBaTh M YIOPSJIOYMBATH pallMOHAJIbHBIE YHCIA.
OxpyryTh yucna.



BBINTONHATE NPUKHIKY M OLIEHKY pe3yJbTaTa BBIYMCICHHM, OLICHKY 3HAYEHUH YHCIOBBIX
BBIPAKEHUI. BBITONHATE NEMCTBUSA CO CTENIEHIMH C HATYPaJIbHBIMU I10KA3ATEISAMU.

IIpuMeHATh NpU3HAKK AEIMMOCTH, Pa3JIOKEHNE Ha MHOXUTENIN HAaTypaJbHbIX yucel. Pemats

IIPaKTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHUEM BEJIMYUH,
IIPOMOPLIMOHAIBHOCTBIO BEJIUYMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTaThl PELICHUS 3a/1ad ¢
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PaCCMATPUBAEMBIX O0bEKTOB.

AdredOpanveckue BbIpaKeHHUs

Hcnonp3oBaTh anreOpanyecKyrd TEPMHHOJIOIMIO U CHUMBOJMKY, NPUMEHATh €€ B IpOILEcCe
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTb 3HaueHust OyKBEHHBIX BbIpa)KECHUM IIPU 3aJaHHBIX 3HAUECHUAX [1€PEMEHHBIX.

BoimonHATe npeoOpa3oBaHUs LIEJIOr0 BBIPAXKEHHWST B MHOTOYJIEH NPUBEIEHHUEM MOAOOHBIX
CllaraeMbIX, PACKPBITHEM CKOOOK.

BBINOMHATS YMHOKEHHE OJHOYJIEHA HA MHOIOWIEH U MHOT'OWIEHA Ha MHOTOYJIEH, IPUMEHSATh
(bopMyIIbl KBajipaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3okKeHNe MHOTOYJICHOB Ha MHOXKUTEIN C IMOMOLIbIO BHIHECEHUS 3a CKOOKHU
00I11eT0 MHOXKUTEJS, FPYIIIUPOBKU ClIaraeMblX, IPUMEHEHHs] OPMYJI COKPALIEHHOTO YMHOKEHUS.

[IpumeHnsTH IpeoOpa30BaHUsl MHOTOUJIEHOB JUJISl PELICHUs Pa3JIMUHbIX 3a/1ay U3 MaTeMaTUKU,
CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb3oBaTh CBOMCTBa CTemeHEW C HATypajbHBIMU IOKa3aTelsIMH JJid MpeoOpa3oBaHUs
BBIPAJKECHU.

YpaBHeHus 1 HePpaBEHCTBA

Pemate nuHElHBbIE ypaBHEHHs C OJHOM IEPEMEHHOHM, NPUMEHSS IpaBHJA IEPEXoaa OT
HCXOJHOT O YPaBHEHMS K pAaBHOCUJIBHOMY eMy. IIpoBepsTh, SIBISETCSA M YMCIIO KOPHEM YPaBHEHHS.

[Tpumen T rpaduyeckre METOAbI MPU PEUICHUH JUHEHHBIX YPAaBHEHUHN U X CHCTEM.

[TonOupaTe mpuMepsl Map YHCel, SBISIOMINUXCS PEIICHHEM JTUHEHHOT0 ypaBHEHUS C IABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOH TJIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHUS C ABYMS IEpPEMEHHbBIMH,
MOJIb3YACh TpauKOM, MPUBOAUTH MPUMEPHI PEIICHUST YPABHEHUS.

PemaTte cucrembl BYX JMHEMHBIX YpPaBHEHMM C [BYMs IE€PEMEHHBIMH, B TOM YMCIIE
rpadu4ecKH.

CocTaBisaTh U penaTh JUHEIHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX YPAaBHEHUM 110 YCIIOBHIO
3a/la4yd, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJTyYEHHBIN pe3yJbTar.

DOyHKIAA

N306pakaTh HA KOOPIAWHATHON MPSAMON TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KHU, UHTEPBAJIbl, 3a[IUCHIBATH YHCIIOBBIE IPOMEXYTKH HA aIreOpanyeckoM s3bIKe.

OTmeuaTs B KOOPAMHATHOM MJIOCKOCTU TOYKH I10 33JJaHHBIM KOOpJMHATaM, CTPOUTH I'paduku
nuHeNHHbIX QyHkuuid. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C NOMOUIbIO (PYHKIMI M3BECTHBIE 3aBHCHMOCTH MEXAY BEIMYMHAMU: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 11€Ha, KOJIUYECTBO, CTOUMOCTb, IPOU3BOIUTEIbHOCTh, BPEMsI,00bEM pabOTHI.

HaxonuTth 3HaYeHHe PYHKIIMU 110 3HAYCHHUIO €€ apryMEeHTa.

[Tonumate rTpaduyeckuil crnoco0d NpeACTaBIeHUS W aHalu3a WHGOpMAallMU, HU3BJICKATh U
WHTEPIPETUPOBATH HH(OPMAIIHIO U3 TPAaQHUKOB peabHBIX MPOILIECCOB M 3aBUCUMOCTEH.

K koHmy o0y4denus B 8 Kiacce OOydYaloIIMiCss MOJYYUT CHEAYIOUIME TIpEIMETHBIE
pe3ynbTaThl:

Yucia v BIYMCJICHUS

Hcnonb3oBaTh HayalbHBIE IPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEN IS



CpPaBHEHHUs, OKPYIJIEHUS M BBIUUCIECHUHN, H300pakaTb JEHCTBUTENbHbIE 4YHUCJIAa TOYKAMU Ha
KOOPJAUHATHOM NPSIMOM.

[IpumeHnsTh NOHATHE apU(METHUYECKOr0 KBAJPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCMOJb3ysl HpU HEOOXOAMMOCTH KaJbKYJISATOP, BBINOJHATH NpeoOpa3oBaHUsl BbIPaXEHU,
coJepKallMX KBAaJPAaTHbIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anucu OOJBIIMX U MAJIBIX YHCEN C MMOMOIIBIO JECATUUHBIX JIpoOei ncreneHei
yucna 10.

Anredpanveckune BblpaKeHHs

[IpuMeHATh TOHSTHE CTENEHH C LeJbIM II0Ka3aTeleM, BBINONHATh NpPeoOpa3oBaHUs
BBIPAKEHUN, CONEPKALIUX CTEIICHU C LIEJIbIM [10KA3aTEIIEM.

BbINOTHAT TOXKIECTBEHHBIE TPE0OPAa30BAHUSI PALIMOHAIBHBIX BBIPA)KEHUN HA OCHOBE IPaBUII
JIeWCTBUI HaJl MHOTOWICHAMHU U aJIre0pandeckuMH JIPOOSIMH.

PacknanbiBaTh KBaJpaTHBIM TPEXUIEH HA MHOXKHUTEIN.

ITpumensTh nmpeoOpa3oBaHUs BBIPAKEHMH Ui PELICHUs Pa3IMYHBIX 3a/ay M3 MaTEeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEabHOMN IPAKTUKH.

YpaBHeHus 1 HEPpaBEHCTBA

Pemats nuHelHbIE, KBaApaTHBIE YPaBHEHUS U PALlUOHAIIBHBIE YPABHEHHUS, CBOAALMECS K HUM,
CHCTEMBI JIBYX YPaBHEHHH C ABYMsI 1€PEMEHHBIMHU.

[IpoBomuTe mpocTedmMe HUCCIEI0BaHUS YPaBHEHMM M CUCTEM yPAaBHEHUH, B TOM 4YHUCIE C
IpUMEHEHUEM rpapuueckux MpelcTaBiIeHUN (ycTaHaBIMBaTh, UMEET JIU YpaBHEHUE WM CHCTEMa
YpaBHEHUI pELIeHUs], €CIIU UMEET, TO CKOJIbKO, U ITPOYEe).

[lepexonuTh OT cioBecHON (HOPMYIMPOBKU 3a/1a4u K €€ anredpanyeckoil Moy ¢ MOMOIIBIO
COCTaBJIEHMS] YpaBHEHHUS WJIM CUCTEMbl YypaBHEHWIl, HHTEpNpPETUPOBAaTH B COOTBETCTBHM C
KOHTEKCTOM 3aJ]a4M MOJIy4E€HHBIN pe3ynbTar.

IIpuMeHATE CBOICTBA YMCIIOBBIX HEPAaBEHCTB I CPAaBHEHHUs, OLEHKU, pelIaTh JMHEWHbIE
HEpaBEHCTBA C OJIHOW MEePEeMEHHON U UX CHCTEMBI, 1aBaTh I'pa()UuecKyro WILIIOCTPAIIMIO MHOXKECTBA
peleHni HepaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DYyHKUMHU

[TonumaTh ¥ HCIONB30BaTh (DYHKIIMOHAJIBHBIC MOHATHS U S3bIK (TEPMHUHBI, CHMBOINYECKHE
0003HaueHHUA), ONMPEAENATh 3HaUeHHWE (PYHKIMH MO 3HAUYEHHIO apryMEHTa, ONpeAelisiTh CBOMCTBA
¢bynkuuu mo e€ rpaduky.

Ctpouts rpaduku 31eMeHTapHbIX (PYHKLIUH BUJA!

y=k/X,y=x?y=x%y =,y = vx, onuceiBath CBOWiCTBa YMCI0OBOH (QYHKIMH 1O €&
rpaduky.

K koHmy o0ydyenus B 9 KkJlacce oOOydaroIuiics MOJYyYUT CIENyIOIIUE IPEAMETHbIE
pe3yNbTaThI:

Yucsa ¥ BbIYUCICHUS

CpaBHUBATh U YIOPSI0YMBATh pallMOHAIbHBIE U UPPALlMOHAILHBIC YK CTIA.

BomonuaTe apudmernyeckue ASHCTBUS C palliOHAJIbHBIMU YHCIIAMHU, COYEeTasl YCTHBIE U
MUCbMEHHbIE TPUEMBI, BBIOJIHATH BHIYUCIIEHUS ¢ UPPALIMOHAIBHBIMU YHCIAMHU.

HaxoauTh 3HaueHUs cTeneHell ¢ 1eNbIMU MOKa3aTeasiMU U KOpHEH, BRIYUCISATh 3HAUEHUS
YUCIOBBIX BBIPAKEHUI.

OKpyIJIATh NEHCTBUTENBHBIE YKCIIA, BBIIOIHATh MPUKUAKY pe3ysbTaTa BBIYMCIEHUI,OLEHKY
YU CIOBBIX BBIPAKEHHUIA.

YpaBHeHHs M HEPaBEHCTBA

Pemate nuHEWHbIE U KBaJpaTHbIE YPaBHEHMsI, YPaBHEHMsI, CBOJALIMECS K HUM, IPOCTEHIINE



JIpOOHO-palliOHATBHBIEC YPABHEHUSI.

Pemats cuctembl ABYX JMHEWHBIX YpPaBHEHUM C ABYMSI NMEPEMEHHBIMHU M CUCTEMBI JBYX
YPaBHEHHUI, B KOTOPBIX OJHO YPABHEHHE HE SIBJIACTCS JTUHEHUHBIM.

Pemath TekcToBbIE 3a7]aUuM aaredpandeckuM CrocoOOM C MOMOUIbIO COCTaBJICHUS YpaBHEHUS
WJIM CUCTEMBI AIBYX YPAaBHEHUM C ABYMs I€pPEMEHHBIMU.

[IpoBoguTe mpocTelMe UCCIAEAOBAaHUS YPABHEHHH M CUCTEM YPAaBHEHUW, B TOM YHUCJIE C
NpUMEHEHUEM TpaduuecKuX MpeACTaBIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WJIHM CHCTEMa
YpaBHEHMI pellleHus, eCIM UMEET, TO CKOJIBKO, U MpoYee).

Pemartes nuHEHHBIE HEpaBEHCTBA, KBAaJApPAaTHBICE HEPABEHCTBA, W300pakaTh peEIICHUE
HEpPaBEHCTB HA YHUCIOBOM MPSIMOii, 3aMTUCHIBATh PEUICHUE C TOMOIIBIO CHMBOJIOB.

Pemiath cucrembl JTMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAaJAPAaTHOE
HEPaBEHCTBO, HM300pa)kaTh pPEIICHHE CHCTEMbl HEPAaBEHCTB Ha YHCJIOBOW MPSAMOM, 3aIllMChIBATh
pEIIEHNE C TOMOILbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEIIEHUHN PA3IUYHBIX 3a1a4.

DOyHKIAA

PacrioznaBate QyHKIMM M3ydeHHBIX BUIOB. [lOKa3piBaTh CXEMAaTHYECKHU PACIIONIOKEHHE Ha

KOOPIMHATHOMN MIOCKOCTH rpadukoB Gpynkuuii Buga: Yy =kx,y =kx + b,y =k/x,y =ax> +bx + C, ¥

=x3,y =+/x, Yy = |X], B 3aBHCUMOCTH OT 3Ha4YeHM# KO3(YHUIIHNEHTOB, ONICHIBATH CBOHCTBA GyHKIMiA.

Ctpouts 1 U300paxaTh CXeMaTUYECKU rpa(UKH KBaIpaTUUYHbBIX (YHKINN, ONUCHIBATHCBOMCTBA
KBaJIpaTUYHBIX QYHKIMI 110 UX rpadukam.

Pacnio3HaBaTh KBaJpaTHUHYIO QYHKIHIO 110 (opMYyJie, IPUBOIUTH IPUMEPHI KBaIPAaTUUHBIX
GbyHKUIMI U3 peanbHO XKU3HU, (PU3HKHU, TEOMETPUH.

Yucj10BbIE 10CI€10BATEIBHOCTH M IPOTPECCHH

Pacno3naBaTth apudMeTnyecKkyo U TeOMeTpPUUYECKYI0 IPOrPECCHH MPU pa3HbIX crocodax
3aJaHusl.

BbINOTHATH BBIUNCIIEHUS C UCIIOJIb30BaHNuEM (OPMYIT N-TO YjieHa apu(pMETHUECKON U
F€OMETPUYECKON IIPOrPECCHil, CYMMBI IIEPBBIX N YWICHOB.

N300paxaTh 4ieHbl 1OCIEI0BATEILHOCTH TOUKAMU Ha KOOPJUHATHOMN IJIOCKOCTH.

Pemats 3a1aum, CBA3aHHbBIE C YMCIOBBIMU NIOCJIEA0BATEIbHOCTMH, B TOM YHUCIIE 3a7ja4l U3
peasibHO KU3HU (C UCIOIb30BAHUEM KaJIbKYJISTOPA, LU (POBBIX TEXHOIOTHA).



TEMATHNYECKOE IINTAHUPOBAHUE
7 KIIACC

KosaunuecTBo 4acoB DJIeKTPOHHbBIE
Ne ni/nt HaumeHoBaHMe pa3iesioB U TeM Kontpoabnbie | Tpakrieckue (uudposbie)
NMPOrpaMMblI Bcero 5 5 oOpa3oBaTe/bHbIC
padoThI padoThI pecypen
1 Uwucna u BeruncieHus. PanimonaabHbie o5 1 bubmmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AnredpanvecKue BbIPaKEHUS 27 1 https://m.eds00.ru/7f415b90
bu6moreka IIOK
3 YpaBHEHUS U HEPABCHCTBA 20 1 https://m.eds00.ru/7f415b90
bubmumoreka [IOK
4 Koopaunats! u rpaduxu. OyHKIMH 24 1 https://m.edso0.ru/7f415b90
bubmmoreka [IOK
S TosTopenue 1 06odmeHHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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8 KVIACC

KounuecTBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ IPOTPAMMET Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pazoBATEIBHbIE
padoThI padoThI pecypes
bu6moreka [JOK
1 UYucna u Beruncinenus. KBagpaTHsle KOpHU 15 https://m.edso0.ru/7f417af3
5 Uucna u BeraucieHus. CTelneHb ¢ IeIbIM 7 bu6moreka [IOK
IIOKa3aTelIeM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BblpakeHUsl. 5 1 bubmmoreka [TOK
KBanpatHblil TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKue BhIPaKCHHUS. 15 1 bu6motexa [IOK
AnreOpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmmorexa [{OK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmmorexa [{OK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6moreka [JOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6moreka [JOK
8 OyHkunu. OCHOBHBIE MOHATHS 5 https://m.edsoo.ru/7f417af3
bu6moreka [IOK
9 Dymxupn. Hucnospie GysKiym ; https://m.edsoo.ru/7f417af8
bu6moreka IIOK
10 [ToBTOpeHmEe U 0000 IICHHE 6 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 102 5 0
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9 KVIACC

KoJsinuecTBo yacoB DJIeKTPOHHbBIE
HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Ne i/ IPOTPAMMET Beero KOﬁl—[TpOJILHLIe HpﬁaKanecxne 0BpazOBATEIBHbIC
padoThI padoThI pecypeni
1 Yucna v Beruucnenus. /[elicTBUTENbHbIC 9 bu6mmoreka [JOK
quCIIa https://m.edso0.ru/7f419d08
2 YpaBHEHHS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmorexa [IOK
OJIHOW MEPEMEHHOU https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CHCTEMBI 14 1 bubmuotexa [JOK
yYpaBHEHUI https://m.edso00.ru/7f419d08
bubmioreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6moreka [JOK
S Dynxun 16 1 https://m.edsoo.ru/7f419d08
bu6moreka [JOK
6 YucnoBele MOCIEN0BATENBHOCTH 15 1 https:/m.edsoo.ru/7£419d08
7 [ToBTOpeHue, 0000IICHNE, CHCTEMAaTH3AITUS 18 1 bu6moreka [JOK
3HAHUI https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'OITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTtuka. Anreopa: 7-il kiacc: 0a30BbIi ypoBeHb: Y4eOHHK, 7 Kiacc/ MakapblueB
I0O.H., Munmok H.I'., HemkxoB K.MW. u npyrue; nmox pen. Temsaxosckoro C.A.,
AxuunonepHoe obmiectBo «M3natensctBo «IIpocBemenne»
MartemaTtuka. Anredpa: 8-il kiacc: 0a30BbI ypoBeHb: yueOHMK, 8 kimacc/ MakapbrueB
IO.H., Munmox H.I'., HemxoB K.M. u npyrue; mox pen. Temskockoro C.A.,
AxmmonepHoe obmectBo «M3natenscTtBo «IIpocBenienne»

Maremaruka. Anrebpa: 9-if kiacc: 6a30BbIi ypoBeHB: yueOHUK, 9 kimacc/ MakapbrueB
IO.H., Munmiok H.I'., HemkxoB K.MW. u npyrue; mox pen. Temsaxkockoro C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

MeTtoauueckoe nocobue K mpeaMeTHON JIMHUN yuyeOHukoB 1o anredpe 0. H.
MaxkaperaeBa,H. I'. Munaroxk, K. 1. HemkoBa u ap. Marematuka. Anredpa 7-9 KJ1acchl.
ba30BbIl YpOBEHB.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

1. Bu6morexa IJOK
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