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HHOACHUTEJBHAA 3AIINCKA

Anrebpa sBISeTCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOIO 0OIIero oOpa3oBaHMs: OHa
o0ecrieynBaeT M3y4eHHUE JPYIHX TUCIMIUIMH, KaK €CTECTBEHHO-HAayYHOI'O, TaK U T'yMaHHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO Ui MPOAODKEHHsT O0O0pa30BaHMA U B MOBCETHEBHON JKHU3HH.
Pazputue y oOydvaromumxcs Hay4dHbIX HpPEJICTABICHUH O IPOUCXOXKIEHUH U  CYLIHOCTH
anreOpandyeckux adbCTpakLui, ciocobe OTpakeHUsl MaTeMaTUYeCKON HayKOM sIBIIEHUH U IIPOLIECCOB
B NpHUpOJEe W OOIIecTBE, POJIM MaTEMaTHUYeCKOr0 MOJEIMPOBAHUS B HAYYHOM IIO3HAHUH U B
MIPAKTUKE CIOCOOCTBYEeT (HDOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHMS M KAauyeCTB MBIIUICHUS,
HEOOXOAMMBIX [UI aJalTallud B COBpeMEHHOM LHdpoBoM oOmectBe. M3yudenue anreOpbl
obecrieunBaeT pa3BUTHE yYMEHHUs HaOI0AaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHS W
BBIBOJIBI, (hopMynupoBaTh yTBepkAcHUs. OcCBOeHHE Kypca anreOpbl 00ecreuMBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OO0YYarolIMXCSA: OHU HCHOJB3YIOT JEAYKTHBHBIE U HHIYKTHUBHBIE
paccyxaeHus, o000IIeHne U KOHKpeTU3aluto, abcrparupoBanue u aHainoruto. O6ydyeHue anredpe
IpearnosiaraeT 3HaYUTENbHbI 00BEM CaMOCTOATENbHON NEATENBHOCTH O0YYaroLIUXCs, MO3TOMY
CaMOCTOSITEJIbHOE PEIICHUE 3a/1a4 ABJIETCS peaan3aluuei 1eaTeIbHOCTHOrO PUHIUIA O0yYeHUS.

B ctpykrype nporpammsl yueOHOTO Kypca «Anredpa» Uisi OCHOBHOTO 00IIero 00pa3oBaHMs
OCHOBHOE€ MECTO 3aHMMAIOT COJEP)KATENbHO-METOAUYECKUE JIMHUU: «Yucna M BBIYUCICHUSY,
«Anrebpanueckue BBIpaKEHHs», «YpaBHEHUs M HepaBeHCTBa», «DyHkuum». Kaxnas w3 3tux
COJIEPKaTEIbHO-METOANYECKUX JIMHUI Pa3BUBAETCS Ha NMPOTSHKEHUM TPEX JIET U3Yy4EHHUs Kypca,
B3aMMOJICICTBYS C JPYTUMHU €ro JUHUSMHU. B Xone u3yueHuss yuyeOHOro Kypca oOydarolmumcs
IIPUXOJUTCS JIOTHYECKH PAcCyX AaTh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B CcBs3M ¢
3TUM B Iporpammy YydeOHOro Kypca «Aniredpay BKIIOUEHbl HEKOTOPBIE OCHOBBI JIOTHKH,
IIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3Jieliax MaTeMaTH4eCcKoro 00pa3oBaHus U CIOCOOCTBYIOIINE
OBJIaJICHUIO 00YYalOIMMUCS OCHOB YHUBEPCAJILHOTO MaTeMaTUYeCcKOro si3bika. ComepxaTebHON 1
CTPYKTYpPHOM OCOOEHHOCTBhIO y4eOHOro Kypca «Anredpa» sBISETCS €ro HHTETPUPOBAHHBIN
Xapakrep.

Conepxanue muHUM «HuClIa U BBIYUCIECHUS» CIYKUT OCHOBOM JUISl TAIbHEUIIET0 U3y4eHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUYaIOIIUXCS JOTHUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHUS TI0JIb30BaThCsl AITOPUTMAaMH, a TaKkkKe TMPHOOPETEHHI0 NPAKTUYECKUX HABBIKOB,
HEOOXOAUMBIX JJIsl TMOBCEIHEBHOW XU3HHU. Pa3BUTHE MOHATHS O 4YMCIEe HA YPOBHE OCHOBHOI'O
o0m1ero 00pa3oBaHus CBSI3aHO C PallMOHAIBHBIMU M UPPAlMOHAIBHBIMU YHUCIaMHU, (popMHpOBaHHEM
MPEACTABICHUN O JEHCTBUTEIHOM YHCIIE. 3aBEPIICHHE OCBOEHHUS YMCIOBOW JIMHUM OTHECEHO K
cpenHemy obiiemMy 00pazoBaHUIO.

Coneprxanue IByX anreOpandeckux JMHUN — «AlreOpandeckre BhIpaXKEeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CrocoOcTByeT (OPMUPOBAHHUIO y OOydYaOIIMXCS MaTeMaTHMYeCKOro armapara,
HEOOXOIUMOro Uil peuleHHs] 3aJad MaTeMaTUKH, CMEXHBIX MPEIMETOB M  IPAKTHKO-
OpPMEHTUPOBAaHHBIX 3a7a4. Ha ypoBHE OCHOBHOro o0IIero oOpa3oBaHUs y4YeOHBI Marepuanl
IPYNIUPYETCs BOKPYT pAllMOHAJIBHBIX BbIpaXKEHUH. Ajredpa JE€MOHCTpUPYET 3HAa4YeHHE
MaTEeMaTHKU KakK $S3bIKa JUISl MOCTPOCHMSI MaTeMaTHYeCKUX MOJeNed, ONMUCAHHs IPOLECCOB U
SBJIGHUN peanbHOro mMupa. B 3amaum oOyueHust anreOpe BXOAST TakKe JalbHeHIlee pa3BUTHE
AJITOPUTMUYECKOTO MBILUIEHUS, HEOOXOIUMOI0, B YACTHOCTH, JUI OCBOCHHUS Kypca HH(POPMAaTHKH,



U OBJAJICHUE HABBIKAMHU JCIYKTUBHBIX paccyxacHuil. [IpeoOpa3zoBaHue CHMBOIBHBIX (hopm
CIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY.

Copepxanne  (GyHKIUOHaIbHO-rpapuueckoil  JMHMM  HAIEIEHO  HA  IOJIy4eHHe
o0y4aroIUMUCs 3HaHUN 0 (QYHKIMIX KaK BaKHEHIIeH MaTeMaTHYeCKON MOJEeNH sl ONMUCAHUS U
WCCIIEIOBAaHMST Pa3HOOOpa3HBIX TPOLIECCOB M SABICHHWHM B MNpUpone W olmecTBe. M3ydeHue
MaTepuajga CIIOCOOCTBYET pa3BUTHIO Yy OOYyYaroIIMXCS YMEHHUS UCIONb30BaTh pa3IHMuHbIC
BBIPA3UTENbHBIE CPENCTBA S3bIKa MaTeMAaTUKH — CJIOBECHBIC, CHUMBOJIMYECKHE, Trpaduueckue,
BHOCHT BKJIaJ B (popMHpoBaHHE MPEACTABICHUI O POIM MaTeMaTHUKU B Pa3BUTUHU LUBWIM3ALUU U
KYJIbTYpBI.

Cornacno ydyeOHOMY TUTaHy B 79 Kiaccax u3ydaercsi y4eOHBIH Kypc «Anredpay, KOTOPBIH
BKJIIOYAET  CIIEAYIOIIME OCHOBHBIC  pa3lensl  cojepxaHusa: «YUmcna U BBIYUCICHUS,
«AnreOpanuecKkre BbIpaKeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha usyuenue yueOHoro Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce — 102 gaca (3
yaca B Hezaeno), B 8§ kiacce — 102 gaca (3 waca B Hemento), B 9 kimacce — 102 ygaca (3 4gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE U JIECTUYHBIE, IEPEXO0 OT OJHOM (hOopMBI 3amucu Apoleit K APYyroi.
[loHssTHE pAaLMOHAIBHOIO YHCIA, 3alUCh, CPABHEHUE, YIOPSIOYMBAHUE PALMOHAIBHBIX YHUCEIL.
Apudmernueckue IeicTBUA ¢ pallMOHAIBHBIMU YnciaMu. Perienne 3aay U3 pealbHOW NPaKTUKU
Ha 4acTu, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeaesieHue, NMpeoOpa3oBaHUE BBIPAKCHUNH Ha
OCHOBE OIIpe/ieNIeHus], 3aluch 0onpImMX 4ucen. IIponeHTsl, 3anuchk OpPOLEHTOB B BUAE JIpoOH U
ApoOu B BHJE NPOLIEHTOB. TpU OCHOBHBIE 33aJaud Ha IPOLEHTHI, PELICHUE 3ajady U3 peabHOU
IIPaKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3I0KEHNE HA MHOXKUTEIU HATYPAJIbHBIX YUCEN.

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

Auaredpanyeckne BbIpaKeHHUs

IlepemeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAXKECHHUS C IEPEMEHHOM. JlomycTUMBblE 3HA4YEHHUs
nepeMeHHbIX. [IpeacraBneHne 3aBUCHMOCTH MEX[Yy BEIMYMHAMU B BUE (HopMyibl. Beruucienus
mo ¢opmynam. IIpeobpazoBanne OYKBEHHBIX BBIPAKCHHM, TOXKISCTBEHHO PAaBHBIC BBIPAKCHUS,
IpaBWiIa NpeoOpa3oBaHUs CyMM U IPOU3BENEHUMN, MpaBUjia PACKPBITUS CKOOOK M INPHUBEACHUS
0JIOOHBIX CaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

Opnowienbl U MHorowieHsl. CreneHb MHorousneHa. Cllo)KeHHE, BBIUMTAHUE, YMHOXKEHUE
MHOTo4JIeHOB. POpMyJIbl COKpAIIEHHOIO YMHOXKEHHUS: KBaJpaT CYMMbl M KBaJpaT pa3HOCTH.
dopmysa pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHS, IpaBWiIa NpeoOpa3OBaHUs ypaBHEHHS, PaBHOCHUIBLHOCTH
YPaBHEHUM.

JInnelHOEe ypaBHEHHE C OJHOM IEPEMEHHON, YUCIIO KOPHEN JTMHENHOTO YPAaBHEHM S, PEILIEHUE
JUHENHBIX ypaBHeHUH. CoCTaBlIeHHE YPaBHEHUH IO YCIIOBUIO 3a/1aul. PeleHne TeKCTOBBIX 3a/1a4 ¢
MMOMOIIBI0 YPABHEHHUI.

JluneiiHoe ypaBHEHHME C JBYMs NEpPEMEHHbIMH U ero rpapuk. Cucrema IBYX JMHEWHBIX
ypaBHEHMH C JByMs IIepeMEHHbIMH. PelieHue cucTeM YpaBHEHUIl C€rmocoOOM IOJICTAHOBKU.
[Ipumepsl pemieHns TEKCTOBBIX 3aa4 ¢ IOMOIIBbIO CHCTEM YPaBHEHUH.

DOyHKIUH

Koopannara Toukn Ha npssMoi. YncnoBele MPOMEXYTKHU. PaccTosiHue MeXAy ABYMS TOUKaMU
KOOPAMHATHOU IIPSIMOA.

[IpsmoyronbHas cuctema koopauHar, ocu OX m Oy. Abcuucca M opAMHaTa TOYKM Ha
KOOpJAUHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3agaHHBIX GopMynamu. YUYrteHue rpapukoB
peanbHbIX 3aBucuMocted. [lonstue ¢pynkuuu. I'padux pynkuuu. CpoiictBa pyHkuuit. Jlnneinas
¢bynknus, e€ rpapuk. ['padux Gynkumm y = |[X|. ['paduueckoe pemieHne JIMHEWHBIX YpaBHEHUH U
CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yuciia v BEIYMCJICHUA



KBagpatubiii kopeHb u3 uucna. [lonstue 00 wuppanuoHaibHOM uuncie. JlecsaTuyHbie
NpUONMKEHUST UPPAlMOHAIBHBIX YHced. CBoiicTBa apu(MeTHUecKuX KBaApPaTHBIX KOPHEH M HMX
IIPUMEHEHHE K IPeoOpa30BaHMUIO YHCIOBBIX BBIPAXKEHUN U BBIYMUCIEHUAM. [leliCTBUTENbHBIC YNCIIA.

Crenens ¢ nenslM 1okasaresiem 1 e€ coiictsa. CTaHgapTHas 3allich YUCIIa.

Auaredpanyeckue BbIpaKeHHs

KBagpartHslil TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanyeckas ApoOb. OCHOBHOE CBOWCTBO anreOpamdeckod npobu. CrokeHwue,
BBIUUTAHHUE, YMHOXCHME, JAEJeHHE anredpanueckux IpoOel. PaiyoHaibHble BBIPRXKEHUS M HX
npeoOpa3oBaHue.

YpaBHeHusI H HEPaBEeHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOTO YypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMXCS K JWHEHHBIM M KBajapaTHbIM. lIpocreiimme apoOHO-
palOHaIbHbIE YPaBHEHUS.

I'paduueckas mHTEpHpeTalyisi ypaBHEHUH C OBYMS TEPEMEHHBIMH M CHCTEM JHMHEHHBIX
YPaBHEHUH C IBYMs I€peMEHHBIMU. [IpuMepsl pelieHns CHCTEM HENMHENMHBIX YPAaBHEHHUU C IBYMs
IIEPEMEHHBIMH.

Perienue TekcTOBBIX 3aau alreOpandeckuM CriocoOOM.

UucnoBble HEpaBEeHCTBA M HUX CBoiicTBa. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpPABEHCTB. JIMHEHbIE HEPABEHCTBA C OJIHOM NepeMeHHON. CHucTeMbl JIMHEHHBIX
HEPABEHCTB C OJIHOM EPEMEHHOM.

DOyHKIUH

[Monsarne ¢ynxmuu. OOIacTh OmpeneleHUuss U MHOXKECTBO 3Ha4eHUH (QyHKIuH. CriocoOb
3aanus QyHKIUH.

I'paduk pynkuuu. Yrenue cBoiictB pyHkuuu no e€ rpaduky. [Ipumeps! rpadukoB QyHKIHIA,
OTpa)KAIOIUX PeaTbHbIE IPOLECCHI.

OYHKIMM, OMHMCHIBAIOLIME NPSIMYI0 U OOpaTHYIO NPONOPLHUOHAIbHBIE 3aBHCHUMOCTH, HX
rpapuku. Oyukmun y = X2, y = X3, Y = VX, y=|x|. ['padudeckoe pelnenne ypaBHEHHH U CHCTEM
YPAaBHEHUM.

9 KJIACC

Yuciia 1 BbIYHCICHUSA

PannonaneHbple uyncia, UppallMOHAIBHBIE 4YMCIA, KOHEYHblE U OECKOHEYHbIE JECATUYHbBIC
npobu. MHOXECTBO JAEMCTBUTEIbHBIX YHUCEN, JEHCTBUTENBbHBIE 4YHCIIa Kak OECKOHEUHbIE
JecATUYHbIe 1poOH. B3auMHO 0/1HO3HAUHOE COOTBETCTBHUE MEX]Y MHOXKECTBOM JIEHCTBUTEIBHBIX
4yuCceNl U KOOPAVUHATHOU MPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCeN, apumeTnyeckue JeHCTBUS C JACHCTBUTEIbHBIMU
YUCIIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, JITUTEILHOCTH IPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnuxEéHHoe 3HAa4YeHHWE BEIUYMHBI, TOYHOCTh MpuOIMKeHus. OKpyrieHue yuced.
[Ipukuaka u OLeHKa pe3yabTaTOB BEIYMCICHHM.

YpaBHeHHsI M HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHMe. PelieHue ypaBHEHUH, CBOASIIMXCS K KBaJIpaTHbIM. bukBanpaTHOe
ypaBHeHue. [IpuMepsl pemieHuss ypaBHEHUH TpPETbEW M UYETBEPTOM CTENEHEH pa3iloKEHHEM Ha
MHOXHUTENH.



Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUH. PemieHne TEKCTOBBIX 3a7ad anredpanyecKum
METOJOM.

VYpaBHeHHe ¢ JByMsI NEepeMEHHbIMM U ero rpaguk. PemeHue cucrteMm IBYX JMHEHHBIX
YpPaBHEHHMH C JBYMs II€pEMEHHBIMU. PelieHue cHCTeM [BYX YpPaBHEHHUH, OJHO M3 KOTOPBIX
JMHEWHOe, a Apyroe — BTOpoW cremeHH. I'paduueckas mHTepHpeTanys CHCTEMbl yYpaBHEHUH C
JBYMS IIEPEMEHHBIMHU.

Pemienue TekcToBBIX 3aa4 alredpandeckuM CriocoOOM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEMHBIX HEPABEHCTB C OJHOM MEepeMeHHOH. PemieHue cHUCTEM JMHENHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHele HepaBeHcTBa. ['paduueckas uHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

DOYyHKIUA

KBagpatuunas ¢yHkuus, e€ rpaguk u cBoiictBa. IlapaGosia, KOOpAMHATBI BEpLIMHBI
napaboIIbl, 0Ch CHMMETPHH MapadoJIbl.

Ipadukn dyuknmit: y = kx, y = kx + b, y = kX, y = x3, y = VX, y = |X| i ux cBoiicTaa.

YucaoBbie MOCIAEI0BATEILHOCTH H IPOrPECCHH

IlonsTHiE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHHME IOCIEI0BAaTEIIBHOCTH PEKYPPEHTHOU
dbopmyIoit u popmyroi N-ro wieHa.

Apudmerndaeckas u reomerpuueckas nporpeccuu. Popmynsl N-ro wieHa apuPMEeTHIeCKOr U
rE€OMETPUUYECKOMN POTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne uieHOB apuU(METHUYECKOH U TEeOMETPUUYECKOW IpOrpeccuid TOYKaMu Ha
KOOPJIMHATHOMN TIOCKOCTU. JINHEHHBIN U SKCITOHEHIUAIbHBINA POCT. ClI0KHbIE POLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«AJII'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOGHUS MPOrpaMMbI  ydeOHOro Kypca «Ausredpa»
XapaKTepU3yIOTCSL:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM HMHTEpECA K IPOLUIOMY U HACTOSALIEMY POCCUHCKON MaTEMaTUKH, LICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSM POCCHIUCKUX MAaTEMATUKOB U POCCUHMCKON MaTeMaTUYECKOW LIKOJIBI,
K HCITOJIb30BAHMIO 3TUX JOCTIKEHUH B IPYTUX HAyKaX U MPUKIATHBIX cepax;

2) rpaxjiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEM TpakJaHMHA M pealu3aliyl ero Ipas,
MIPEJICTABICHHEM O MAaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHHIA,
MPOLIEAYp TPakIAHCKOTO oOIIecTBa (HalpuMep, BEIOOPHI, OMPOCKI), TOTOBHOCTHIO K OOCYKICHHUIO
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MMPUMEHEHUEM JOCTUKEHUN HAyKH, OCO3HAHHEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW HA AaKTHBHOE YYaCTHE B PEUICHUU NPAKTUYECKUX 3a7a4 MaTeMaTUYeCKOu
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTHMYE€CKOr0 O0Opa30BaHUsl HA MPOTSHKEHHH BCEH
KHU3HU ISl YCIIEHTHOW NMPO(ECCHOHANBHON NEeSTeNbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAaHHBIM BBHIOOPOM M MOCTPOCHHEM MHAMBHUAYAIbHON TPAaeKTOPUU O0OpA30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M JCTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
O00BEKTOB, 3a]la4, PEUICHHUH, pacCyKICHHU, YMEHUIO BUJETh MaTeMaTHUYEeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlMel B JEeATeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX TMpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YENOBEKa, MPUPOABI U OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOM HaykKh Kak cdepbl 4YeIOBEUECKOW JCATEIHHOCTH, JTAloB €€ pPa3BUTHSI H
3HAYMMOCTHU JIJISl PA3BUTUS IUBUIN3ALNM, OBIAJCHUEM S3BIKOM MATEeMAaTHKU U MAaTeMaTHYE€CKOU
KYJIbTypOH KaK CpEICTBOM IIO3HAHMS MHpaA, OBJIAJECHUEM MPOCTEHIIMMHU  HaBbIKAMHU
HCCIIEA0BATENbCKOM 1eATENIbHOCTH;

6) pusnyeckoe Bocnuranue, popMmupoBaHHe KYyJIbTYPbI 310POBbS M 3MOLMOHAJIBLHOIO
0/1aronosy4us:

TOTOBHOCTBIO IPUMEHSATh MAaTEMATHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbsI, BEACHUS
3I0pOBOTO 00pasa XKu3HH (30pOBOE NMHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUA M OTHABIXA,
perynspHas (u3uyeckass aKTUBHOCThH), COPMUPOBAHHOCTHbIO HaBbIKa pedIeKCHH, NMPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOT0 e MpaBa APYroro 4eioBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpUEHTAIlMel Ha MPUMEHEHHE MAaTeMaTHYeCKMX 3HAHWHM IS pelIeHus 3ajad B 00JacTu
COXPAaHHOCTH OKpPYXKAaIOIIEeW Cpelbl, TUIAHUPOBAHUS TIOCTYIKOB M OIIEHKH WX BO3MOKHBIX
MOCNEACTBUIM ISl OKpY»XKaroulel cpenbl, OCO3HAHMEM TIJI00AJBbHOIO XapakTepa SKOJOTHYECKHX
mpo0JieM U myTel UX pelieHus;



8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLHAILHOH M IPUPOAHON Cpelbl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBUAX HEOIPENEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 IPAKTUYECKYIO NEATEIbHOCTb, B TOM YHUCIIE YMEHHE YUUTHCS y APYIUX
JoAed, NpuoOpeTaTh B COBMECTHOW JIEATENBHOCTH HOBBIE 3HAHMS, HAaBBIKM M KOMIIETCHLIMU W3
OIBITA JPYIHUX;

HEOO0XOAUMOCTHIO B (DOPMHPOBAHMU HOBBIX 3HAHWW, B TOM 4YHCiIE (OPMYIUPOBATH HJIEH,
HOHATUS, TUNOTE3bl 00 OOBEKTaxX M SBICHMUAX, B TOM 4YMCJIE paHEe HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUH M KOMIETEHTHOCTEH, INIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOIIUI KOHTPMEP, KOPPEKTHUPOBATh IPHHHUMAEMble pEIIeHUS M JEHCTBHUA,
(bopMyIHpPOBATH M OLICHUBATH PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

ba3oBble Jornyeckne a1eHCTBUSA:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
NOHATUH, OTHOILIEHUM MEXJy NOHATUAMH, (OPMYJIMPOBATH OIPENEICHUS MOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHbIN NMPU3HAK KIaCCU(PUKALMKM, OCHOBaHUA Uil 0000IIeHUs U
CpaBHEHHUS, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYTUpOBaTH M MPEOOPa3OBHIBATh CYKACHUS: YTBEPAUTEIBHBIC WU
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M MPOTHBOpEYHs B (aKTax,
NaHHBIX, HAONIONEHUAX M YTBEPKIEHUSX, MpeAjaratb KpUTEPUM JUIsl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3AKIIIOUEHHI 110 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPXAECHUH (TpsMble M OT MPOTHUBHOIO),
MIPOBOJIUTH CAMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeNIbCTBA MaTeMaTHUeCKuX (aKToB,
BBICTPaMBaTh apryMEHTAllMI0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPBI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHNUS;

BbIOMpaTh crnoco0 pemeHus y4eOHOM 3aaauu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BeIOMpaTh HamOojee MOAXOAAIIUN C y4ETOM CaMOCTOSITENbHO BBIJIEICHHBIX
KpUTEPUEB).

Ba3oBble ncciiefoBaTe/LCKHeE AeiicTBUA.

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKHI HHCTPYMEHT MO3HAHUS, (OPMYyITHUPOBAThH
BONPOCHI, (PUKCUPYIOLINE MPOTUBOPEUYUE, MPOOIEMYy, CAMOCTOSITEIbHO YCTaHABIIMBAThH
HCKOMO€ U JaHHOC, (bOpMI/IpOBaTB FI/IHOTe3y, apFYMeHTI/IpOBaTB CBOIO ITO3HIINIO, MHCHHC,
MPOBOJNTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUTAHY HECJIOXKHBIA ASKCIICPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE IO YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEMaTHYECKOr0 OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COO0i;

CaMOCTOSITENTLHO (DOPMYITHPOBATH 0OOOIIECHUS M BBIBOJBI [0 PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTHh IOJYYSHHBIX PE3yIbTaTOB,
BBIBOJIOB M O0OOIICHUIH;



IMPOTHO3UPOBATH BO3MOKHOC Pa3BUTUC IMPOLECCCA, 4 TAKIKC BbIABUIaTh MPCAIOJIOKCHUA O
€ro pa3sBUTHUHN B HOBBIX YCIIOBUAX.

Pabora ¢ undopmanmeii:

BBISIBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMHU, JTAHHBIX, HEOOXOJUMBIX IS
peleHHs 3a/1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3NIUYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpaTh (OpPMY IMpEACTaBICHHUS WHPOPMAMK M WUIIOCTPUPOBATh PELIaeMbIe 3aaduu
cXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 MX KOMOMHAIUAMU;

OLICHMBATh HAA&KHOCTh MHPOPMAIMM 10 KPUTEPHSAM, MPEAJIOKECHHBIM YUUTEIEM HIIH
cOpMyIHPOBaHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKaTHBHBbIE YHHUBEPCAJIbHbIE Yy4eOHbI€e JeiiCTBUSA:

BOCIIPUHMMATh U (OPMYJIHUPOBATH CYXJAEHUS B COOTBETCTBUU C YCIOBHUSAMHU U LEIISMHU
O0IIeHus, $ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHUS B YCTHBIX U
IUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS IO XOAY PEIICHUs 3a7ayd, KOMMEHTHPOBATh
ITOJIyYEHHBIN pe3ysbTarT;

B X0JI€ 00CYXJIeHHUsl 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOIEMBI,
pelaeMoil 3ajauM, BhICKa3blBaTh UJAEH, HALIEJICHHBIC HA MOUCK PELIEHMS], COIIOCTABIATh
CBOU CYXKIECHHUSA C CY)KICHUSAMM JIPYTUX YYaCTHUKOB JHajiora, OOHapykMBaTh pa3ivyue u
CXOJICTBO TO3UIMUH, B KOPPEKTHOH ¢opme (GOpMynIHpOBaTh pa3HOINIACHs, CBOHU
BO3paKEHUS;

MIPE/ICTaBIATh PE3YyJbTaThl PEIICHUs 3a/adyM, 3KCIEPHMEHTa, HCCIEIOBAHUS, INPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS € Y4Y€TOM 3ajad MpPE3CHTAluu U
0COOEHHOCTEN ayIUTOpPUH;

MOHMMAaTh U HUCHOJb30BATh MPEUMYILIECTBA KOMaHIHOW U MHAWBUIYAIbHOW pabOThI MpU
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 33]1a4;

NPUHUMATh 1IeJIb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTraHU3aIMI0 COBMECTHOM
paloThl, pacnpeaessaTh BUAbI padoOT, JOrOBapUBaThHCs, 00CYXIaTh MPOLECC U Pe3yJbTar
paboThl, 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX ¢opMax paboThl (00CykaeHusl, 0OOMEH MHEHHUSIMHU, MO3TOBBIE
HITYPMBI U JPYTHUE), BBIMOIHATH CBOIO YacTh pabOThl M KOOPJMHUPOBATH CBOU JACUCTBUS C
JIPYTMMHU WiI€HaMU KOMaH/bl, OLIEHUBATh KayeCcTBO CBOET0O BKJIaJa B OOIIMI MPOIYKT MO
KpUTEpUsIM, cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIATh IUIaH, aJrOpPUTM peHIeHHs] 3aJaud (WM €ero 4acTh),
BBIOMpATh CHOCOO pelIeHUuss C YYETOM MMEIOLIUXCS PECYpcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATh BAapUAHTHl pPEHICHUN ¢ y4ETOM
HOBOM MH(pOpMaLIUN.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIpoHecCa U pe3yjibTaTa PCIICHUA
MaTeMaTHu4eCKOi 3aaa4u,



® TpEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTbh NpPHU DPEUICHWU 33a/1a4M, BHOCHUTH
KOPPEKTUBBI B JAEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWACHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OILICHUBAaTh COOTBETCTBHE pE3yNIbTaTa JAEATEIHHOCTU ITOCTABICHHOW IIETH U YCJOBHUSM,
OOBSICHATH MPUYMHBI TOCTUKECHUS WM HEJAOCTHKCHMS LIEIH, HAXOAUTh OUIMOKY, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJacce OOyYarOIIMKCS TMOJNYYUT CIEAYIOUIME TPEAMETHBIC
pe3yJIbTaThl:

Yuciia 1 BbIYMCICHUS

BbinonHATe, coderas YCTHbIE M IHCbMEHHblE HPUEMBI, apupMeTHUecKue IeHcTBUA C
palMOHaIbHBIMU YU CIIAMHU.

HaxoauTp 3Ha4€HUS YMCIIOBBIX BBIPAKCHHUN, IPUMEHSITH Pa3HOOOpa3HbBIE CIIOCOOBI M MPHEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIIUX OOBIKHOBEHHBIE U IECSITUYHbIE TPOOH.

Ilepexoauths OoT OAHOM (OpMBI 3amucu yucen K JIpyroil (mpeoOpa3oBbIBaTh AECCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YacCTHOCTU B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyriAaTh yucna.

BbINONMHATE NPUKUAKY W OLIEHKY pe3yJjbTaTa BBIYUCIIEHUM, OLIEHKY 3HAYEHHUI YHCIOBBIX
BbIpaK€HUI. BBINIOIHATH AEMCTBUSI CO CTENIEHSMHU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHBIX YU CEIL.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a/ayM, CBS3aHHBIE C OTHOIIEHUEM BEJINYMH,
MIPOINOPLIMOHAIBHOCTHIO BEJIMYMH, MPOLIEHTaMHU, UHTEPIPETUPOBATh PE3YJIbTaThl PELIEHUS 3aau C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AuaredpanyecKkue BbIPaKeHHA

Hcnonp30Bate anreOpandyeckyr0 TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATh €€ B Ipolecce
OCBOEHUS y4eOHOI0 MaTepuaa.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSX TIEPEMEHHBIX.

BhimonHATe npeoOpa3oBaHMsl LENOT0 BBIPAXKEHHUS B MHOTOUYIEH NPUBEIACHUEM I0J100HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yMHOXXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOIOWIeHa Ha MHOTOYIEH,
MPUMEHSTH (POPMYJIbI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKeHNE MHOTOYWIEHOB HA MHOXKHTENH C TIOMOIIBIO BEIHECEHHUS 32 CKOOKH
00I11er0 MHOXKUTEIS, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHUs (HOpMYI COKPALIEHHOTO YMHOXKEHUS.

[IpumensTh MpeoOpa3oBaHusl MHOTOWIECHOB ISl PELIEHUS Pa3IMYHbIX 3a/1a4 U3 MaTeMAaTHKH,
CMEXXHBIX [IPEIMETOB, U3 peabHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH € HAaTypaJbHBIMU IOKa3aTeNIIMU JUIs IpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemiate nuHEHHbIE ypaBHEHHUS C OJHOM NEPEMEHHOW, MPUMEHSS MpaBwia IMEepexoja OT
HCXOJHOTO YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTs, ABIISETCS JIM YUCIIO KOPHEM ypaBHEHHUS.

[TpumeHsTH rpaduyeckre MeTOIbl P PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.



[TonGupath mpuMepsl Map YMCell, SBISIOMIUXCS PEIIEHUEM JIMHEHHOTO ypaBHEHHUS C JABYMS
[IEPEMEHHBIMHU.

Ctpoutb B KOOpDAMHAaTHOM IUIOCKOCTHM TIpaduK JUHEWHOrO0 YpaBHEHUS C JBYMs
NIEPEMEHHBIMHU, NOJIb3YsCh I'PaMKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemate cucrembl ABYyX JIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMH, B TOM YHCIIE
rpaduUecKu.

CocTaBiATh M pelmars JMHEHHOE YPAaBHEHHME WIM CUCTEMY JIMHEHHBIX YPaBHEHUU I10
YCIIOBUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauyd IIOJy4YEHHBIN
pe3yJIbTar.

DyHKUMH

N300paxaTh Ha KOOPAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIME 3aIaHHBIM KOOpIUHATAM,
Jy4M, OTPE3KH, UHTEPBaJIbl, 3alIUChIBATH YUCIOBBIE IPOMEKYTKH Ha alredpanueckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOMN IUIOCKOCTH TOYKH I10 3alaHHBIM KOOpJIUHATaM, CTPOUTh Tpa(uKu
TuHEeWHBIX QyHKIU. CTpouTh rpaduk GyHKIHA Y = [X|.

OnwuceIBaTh ¢ MOMOMIBIO (DYHKIIMKA M3BECTHBIC 3aBUCUMOCTH MEXK]y BEIMUYWHAMH: CKOPOCTH,
BpeMsl, PacCTOSIHUE, [IeHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsl, 00bEM padoThI.

HaxoauTs 3HaueHune QyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[lonumaTp Tpaduueckuii cmoco0d NpeACTaBICHUsS W aHAIW3a WHGOpMAIMH, W3BIEKATh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonumy oOyuenus B 8 kiiacce oOy4aromMHCS MOJYYUT CIEAYIOUIME IMpeAMETHbIE
pE3yJIbTaThI:

Yuciia 1 BbIYUCICHUA

Hcnons30BaTh HadalbHBIE IPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YMCEN IS
CPaBHEHMsI, OKPYIJICHMs M BBIYMCICHHH, W300pakaTh ACHCTBUTEIbHbIE YMCIA TOYKAMU Ha
KOOPAMHATHOU IIPSIMOIA.

[IpumeHsTHh NOHATHE apU(PMETUUECKOI0 KBAJIPaTHOIO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl TNpPU HEOOXOJUMOCTH KalbKyJsTOp, BBIIOJHATH MpeoOpa3oBaHUsl BbIPAXKEHUIH,
coJiepKalllMX KBagpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonp30BaTe 3amucH OONBIIMX M MaJlbIX YHCENI C IOMOIIBIO JIECATUYHBIX JpoOelt u
creneHei yucna 10.

Auaredpanyeckue BbIpaKeHHUs

[IpuMeHATh TOHATHE CTENEHU C LEeNbIM IoKa3aTeJeM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAKECHUM, COAEPIKALIUX CTEIICHH C LIEJIBIM II0OKa3aTEIIEM.

BBINONMHATE TOXAECTBEHHbIE MPEOOPa30BaHMs pPAllMOHAIbHBIX BBIPAKEHUH HAa OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U alireOpandyeckuMH IpoOsiMHu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumensaTh peoOpa30BaHUs BBIPAKEHUH A pELIeHUs pa3IMyHbIX 33/1a4 M3 MaTEeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemate nvHElHBIE, KBaJpaTHBIE YPAaBHEHHUSA W PALMOHAJIBHBIC YPaBHEHHs, CBOIALIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

[IpoBoNTE mpoOCTEHIINE MCCIEIOBAHNS YPAaBHEHHWM M CHCTEM ypaBHEHUM, B TOM 4HCIIE C
MPUMEHEHHEM TpapUuecKuX MpeicTaBiIeHHi (yCcTaHaBIMBaTh, UMEET JU ypaBHEHUE WM CHCTEMa
ypaBHEHUH PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U Tpoyee).



[lepexoauTh OT cJOBECHOH (OPMYIHUPOBKH 3amaud K e€ anreOpandeckod MOJenu C
IIOMOUIBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMBI YpaBHEHHI, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4! IIOJy4YEHHBIH PE3yIIbTaT.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKH, PEIIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM M UX CHCTEMBI, JaBaTh TIpapUUECcKyl0 HIUTIOCTPALIUIO
MHO>KECTBA PELLIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHT

[ToHnMaTh M MCIIOJIB30BaTh (PYHKLMOHAIbHbIE MOHATHUS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYeHMsI), ONPEAENATh 3HaUYeHUE (YHKLIMU IO 3HAYEHUIO apryMEHTa, OIpelelisiTh CBOWCTBA
¢byHKIMY 0 €€ rpaduKy.

Ctpoutb rpaduku IeMEHTAapHBIX QYHKIUH BHIA:

y = kix, y = X2, y = x3,y = [X|, y = VX, onucbIBaTh CBOWCTBA YHCIOBOH DYHKIMHK MO €&
rpaduky.

K xoHumy oOyueHus B 9 KkJacce OOy4aroIIMHCS MOJNYYUT CIEAYIOLUIME IMpeaAMETHbIE
pe3yJIbTaThl:

Yucna v BbIYMCICHUSA

CpaBHUBaTh U YNOPSJOYMBATh PAllMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BeimonuaTe apudpmernyeckue ACHCTBUS C PALMOHAIBHBIMM YMCIAMHU, COYETas YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIICHUS C UPPALMOHATIBHBIMU YU CIAMHU.

HaxomuTh 3Ha4YeHMs] CTENEHEH ¢ LEeJIbIMU [OKA3aTelsiMU U KOpPHEH, BBIYUCIATH 3HAUYCHMS
YHCJIOBBIX BBIPA)KEHUH.

OKpyrJATh NEHCTBUTEIBHBIC YUCIIA, BBIIOIHATh IPUKUAKY PE3yJIbTaTa BBIYMCIECHUH, OLICHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHus U HepaBeHCTBa

Pemarp nuHENHbIE U KBaJpaTHbIE YPABHEHUSI, YPABHEHUS, CBOJAIINECA K HUM, ITPOCTEHIINE
IpoOHO-pallMOHATIbHBIE YPAaBHEHUS.

Pemarp cucremMpl JBYX JMHEWHBIX ypaBHEHUIN C JBYMsI NEPEMEHHBIMH U CHCTEMBI JBYX
YpaBHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE SIBJIAETCS JTUHEUHBIM.

Pemiate TeKCTOBBIE 3a/1a4M adredpanyecKuM CIocoOOM € MOMOILBIO COCTABJICHUS YPaBHEHHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IByMs [IEPEMEHHBIMH.

[IpoBoNTHE mpOCTEHIINE UCCIIEIOBAHUS YPAaBHEHHWM M CUCTEM ypPaBHEHHUH, B TOM YHCIIE C
MIPUMEHEHUEM Tpa@UuecKHuX IMpeiCTaBlIeHHUI (yCcTaHaBIMBAaTh, UMEET JU ypaBHEHUE WM CHCTEMA
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U IIpOYee).

Pemate nuHeiiHBIE HEpaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, MH300pakaTh pELICHHE
HEPABEHCTB Ha YHMCIIOBOW MPSIMOM, 3allUCHIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemarp cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIINE KBaJpaTHOE
HEPaBEHCTBO, M300paXkaTh pEIIEHHWE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM MpPsAMOi, 3amuChIBAThH
pELIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMUYHBIX 3a]ad.

DOyHKIUH

PacnioznaBate QyHKIMHM HW3y4eHHBIX BHJIOB. [loKa3bIBaTh CXeMaTHYECKH PaCMOJIOKEHUE Ha

KOOPJAMHATHOM T10cKOCTH rpadukoB ¢pyHkuuid Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y =x3,y= VX, y = |X|, B 3aBucuMOCTH OT 3HaueHH KOA((HUIIMCHTOB, OMUCHIBATh CBOWCTBA

GyHKIU.



Crpouth M u300paXkaTb CXEMaTUYECKH TpapuKH KBAaJPAaTHYHBIX (YHKIHMHA, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIMA MO UX IpaduKam.

PacriozHaBath KBafpaTHUHYIO (YHKIUIO 11O (GopMyse, IPUBOJUTH HPUMEPHI KBaJPATHUHBIX
GbyHKIMIA U3 peabHOM KU3HHU, QU3NKH, TEOMETPUH.

Yuci0BbIe MOCAE10BATEIbHOCTH U NPOrPecCHu

Pacrnio3naBath apuMETHUYECKYI0O U T€OMETPHUYECKYIO MPOTPECCHH IPH PasHBIX CIIOCO0ax
3a7aHusl.

BBIONTHATE BBIYMCICHUS C UCMONB30BaHUEM (OpMyn N-ro wieHa apupMETHYECKOH u
reOMETPUYECKON MPOrPECCHil, CYMMBI ITEPBBIX N YICHOB.

N300pakaTh 4IeHBI MOCIEI0BATEIPHOCTA TOUYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemrate 3amaum, cBA3aHHbBIE C YHCIOBBIMU IOCIIEIOBATEIBHOCTSIMH, B TOM YHCJIE 3a/1a4d U3
peanbHOM )KU3HU (C UCHOIB30BaHUEM KaJIbKYIATOPA, IU(POBBIX TEXHOIOTHIN).



TEMATHYECKOE INTAHUPOBAHUE
7 KUIIACC

N HaumenoBanun KoaundecTBo yacon JJIeKTPOHHbIE
" e pa3iesioB H (uudpoBbIe)
n/ Bcer = Kontpoabnsl IIpakTHyeck
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThI ue padboTsbl
NMPOrpamMmbl pecypchl
:S;Ei;lmﬂ bu6mmoreka [IOK
] 25 1 https://m.edsoo.ru/7f415b
PannonanbHubie
90
qucia
AreBoaeck bu6mmoreka [IOK
P 27 1 https://m.edsoo.ru/7f415b
1€ BBIPOKCHHS
90
VoaBHeHIA 1 bu6mmoreka [IOK
P 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA
90
Koopaunats! u bubnuorexa [JOK
rpaduKH. 24 1 https://m.edsoo.ru/7f415b
OyHKIIUU 90
oBToDeHIe I bu6mmoreka [IOK
P 6 1 https://m.edsoo.ru/7f415b
0000menne
90
OBUIEE
KOJIMYECTBO
YACOBIIO 102 > 0
I[TPOI'PAMME



https://m.edsoo.ru/7f415b90
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8 KJIACC

N HanmvenoBanu KoangecTBo yacoB JJIeKTPOHHbIE
- € pa3aesioB u (uudpoBbIe)
n/ Becer  Konrpoabunl  IIpakTuueckun
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThl
NMPorpamMmbl pecypchbl
q
Bgzﬁifmﬂﬂ bu6mmoreka [IOK
1 ' 15 https://m.edsoo.ru/7f417a
KBanpatHbie s
KOpHH -
Yucma n
BBIYHCJICHHSL. bu6mmoreka [IOK
2 CrerneHn ¢ 7 https://m.edsoo.ru/7f417a
LEJIBIM 8
oKasarejieM
ﬁgll;ifp;;:;:; bubmuorexa [JOK
3 P o 5 1 https://m.edsoo.ru/7f417a
KBangpaTubiit f
TpEXUIICH -
A
Hifp;;:;z bubmuorexa [JOK
4 P | 15 1 https://m.edsoo.ru/7f417a
Anrebpanyecka P
g 1po0b —
y:a;aHeeHCHﬂ: bu6mmoreka [IOK
HEPABEHCTBA.
5 p 15 1 https://m.edsoo.ru/7f417a
KBagpatHbie 8
ypaBHEHUS -
YpapHenis i bu6mmoreka [IOK
6 fepaBercTBa. 13 https://m.edsoo.ru/7f417a
Cucremsl po
ypaBHEHUHU _
YpaBHeHus u bubnuorexa [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
HepaBencTpa 8
DyHKIUH. bubmuoreka [JOK
8 OCHOBHEIE 5 https://m.edsoo.ru/7f417a
TTOHSITHS 8
DyHKIUH. bubmuorexa [JOK
9 YucioBsle 9 https://m.edsoo.ru/7f417a
byHKIIUN f8
10 [ToBTOpEHUE U 6 1 bubnuoreka [IOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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00001IEeHIE https://m.edsoo.ru/7f417a
f8
OBIIEE
KOJIMYECTBO 102
YACOB IIO

[TPOT'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne = HaumenoBanue
(uudposrie)
n/ | pa3sjgesioB H TeM Becer  Konrtpoabn = IIpakruueck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 bie padoThI ue padoThl
pecypcsbl
:S:Ei;lmﬂ bu6mmoreka [IOK
. ) 9 https://m.edsoo.ru/7f419
JleicTBUTEIbHBIC
dog
qrcia
YpaBHeHus u
HEpaBEHCTBA. bubmuorexa [JOK
YpaBHeHUs ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOM dos
MePEMEHHOM
Z:a;;e;ii; bubmuoreka [JOK
P ’ 14 1 https://m.edsoo.ru/7f419
Cucrembl
" dog
ypaBHEHUH
VYpaBHeHus u bubnuorexa [JOK
HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBencrsa dos
bu6mmoreka [IOK
OyHkIMN 16 1 https://m.edsoo0.ru/7f419
dos
Yucnosbie bu6mmoreka [IOK
MOCJIeIOBATEIBHOC 15 1 https://m.edsoo.ru/7f419
T™H dog
I1
o gjgoiiize’ bubmmoreka [JOK
R ’ 18 1 https://m.edsoo.ru/7f419
CUCTEMAaTH3AIIHS
, dos
3HAHUU
OBIIEE
KOJIMYECTBO
YACOBIIO 102 0 0

[TPOI'PAMME
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