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INOACHUTEJIbBHAS 3AITMCKA

PabGouast mporpamma cocTaBieHa B COOTBETCTBUM C NMPUMEPHOH pabodyeil mporpammoit Mo
npeaMety, ofnoopeHHol pemeHrneM denepanbHOro y4eOHO-METOANMYECKOr0 O0BbEIUHEHHUS MO O0IIeMy
obpazoBanuto (mpotokon 3/21 ot 27.09.2021); a Takke Ha OCHOBE XapaKTEPUCTHKH IUIAHUPYEMBIX
PE3YIbTATOB AYXOBHO-HPABCTBCHHOI'O PpPa3BUTUSA, BOCIHUTAHUA W COLOUATIU3AlUA O6y‘-IaIOH_[I/IXC$I,
IIPEICTABJICHHON B IPOIPaMMe BOCIIUTAHMUS.

KanenpapHo-temMaTndyeckuii IUIaH OPHUEHTHPOBAH Ha HCIOJb30BaHHME B 00pa30BaTEIbLHOM
IpolLecce CAeAYIOUUX YIeOHUKOB:

7 KJ1acc

Mep3msik A.T'., [Monouckuit B.b., Axup M.C.; non penakuueii [lomonsckoro B.E., Anrebpa, 7
kiacc, OOIIECTBO ¢ OorpaHWYeHHOW OTBeTCTBEHHOCTHIO "M3marenbckuit neHTp BEHTAHA-I'PA®";
AknmonepHoeobmiectBo "M3narenscTBo IIpocsemienne";

8 Kimacc

Mepznsaxk A.l'., Tlomonckuit B.b., Axup M.C.; nmox penakumeit I[logonsckoro B.E., Anrebpa, 8
kiacc, OOmIeCTBO ¢ OorpaHMYeHHOW OTBETCTBEHHOCThIO «M3marenbckuit nieHTp BEHTAHA-I'PA®y;
AxnmonepHoeob6miecTBo «M3narenscTBo [IpocBemienue ;

9 kiacc

Mepznsak A.L'., Tlomonckuit B.b., Axup M.C.; nox penakumeit Ilogonsckoro B.E., Anrebpa, 9
kiacc, OOmecTBo ¢ orpaHudeHHOM OTBeTCTBEHHOCThIO «M3marenbckuit nieHTp BEHTAHA-I'PA®y;
AxmmonepHoeob61iectBo «M3narensctBo [IpocBemnienue.

HEJIN U3YYEHUA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa SIBISIETCSI OAHUM U3 OTIOPHBIX KYpPCOB OCHOBHOW IITKOJIBI: OHA OOECTIEUYMBACT M3YUYCHUE
Apyrux JUCHUIIIIMH, KaK CCTCCTBCHHOHAYYHOI'0, TaK W TYMAHUTApPHOI'0 I[HUKIIOB, €€ OCBOCHHE
HE00X0/IMMO JJIsl TMPOJOJDKEHUST 00pa3oBaHUs M B TMOBCEAHEBHOM kM3HU. Pa3ButHe y oOydarommuxcs
HAYYHBIX MPEACTaBIECHUI O MPOUCXOXKIEHUUM M CYIIHOCTU aiuredpandeckux abCTpakiui, crocobde
OTpaKEHHs] MaTeMaTHMYeCKOW HayKoW SBJICHHH M TMPOLECCOB B MPHUPOAE U OOILIECTBE, pPOJIH
MaTeMaTHYECKOro MOJIEIMPOBaHMsI B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MHPOBO33PEHHUS U KAueCTB MBIIUICHHUS, HEOOXOIUMBIX IS aJanTali B COBPEMEHHOM
nugppoBoM obdmiecTBe. M3ydeHne anreOpbl ecTeCTBEHHBIM OOpa3oM OOECIeuMBAaeT pa3BUTHE YMEHUS
Ha0JI0/1aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTU MBIIIIEHUS, CIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHA U BBIBOJBI, (HOPMYITHUPOBATH YTBEPIKICHHUS.
OcBoeHne Kypca aiareOpbl oOecredMBaeT pa3BUTHE JOTMYECKOTO MBIIUICHUS OOYdYalomuXcs: OHH
UCTIONB3YIOT JeNYKTHUBHBIE W WMHIYKTUBHBIE pacCy)XKIEHHs, O0000IIeHHEe M KOHKPETU3aIHIo,
abctparupoBanue u  aHaioruto. OOyyeHue anreOpe NpeArnonaraeT 3HAYUTENIBHBIA  00BEM
CaMOCTOSITENIbHOW ~ IESTETTbHOCTH ~ OOYYaIOLIUXCS, II0ITOMY CaMOCTOSITEJIbHOE pELIeHHEe 3ajad
€CTECTBEHHBIM 00pa30oM SBISETCS pealn3anuel AesaTeIbHOCTHOTO MPUHIUIA 00yUeHHs.

B crpykrype mporpamMmbl y4deOHOro kypca «Ausredpa» OCHOBHOM IIKOJbI OCHOBHOE MECTO
3aHUMAIOT COJIEpXKATeIbHO-METOANYECKHE JHHUU: «UMcaa M BBIYMCIEHUA»; «Anredpanyeckue
BBIP)KEHUS»;

«YpaBHeHUs U HepaBeHCTBay; «DyHkumm». Kaxnas u3 3THX colepiKaTelbHO-METOANYECKUX
JMHUAN pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3yYeHUs Kypca, ECTECTBEHHBIM 00pa3oM MeperieTasch
U B3aMMOJICHCTBYSl C JPYTMMH €ro JHMHUSAMHU. B Xone m3yueHHs Kypca OOydyaromMMCsl MPUXOIUTCS
JIOTUYCCKU pPacCCyXJaTb, HUCIOJb30BaATh TGOpeTHKO-MHO)KCCTBeHHLIfI sS3pIK. B cBS3M ¢ 3THM
L[G.HGCOO6p33HO BKJIFOUUTH BIIPOrpaMMy HCKOTOPLIC OCHOBLI JIOTMKH, IMMPOHU3BIBAIOIINEC BCC OCHOBHBLIC



paszenbl MaTeMaTUYecKOro OoOpa3oBaHHS M CIIOCOOCTBYIOIIME OBIIAJCHUIO OOYYaIOIIMMHUCS OCHOB
YHHUBEPCATHHOTO MAaTEMAaTHYECKOTO sI3bIKa. Takum 00pa3oM, MOXKHO YTBEPKIATh, YTO COAEPKATEITHLHOM
U CTPYKTYpPHOH OCOOEHHOCTBIO Kypca

«Anrebpay SBISETCS €0 UHTETPUPOBAHHBINA XapaKTep.

Conepxanue nuHuUM «Yucina M BBIYMCIECHUS» CIY)KUT OCHOBOM MJIsl JAJIbHEHIIEr0 HM3y4EHUS
MaTeMaTHKH, CIOCOOCTBYET PA3BHTHIO Yy OOYYArOMIMUXCS JIOTUYECKOTO MBIIUICHHUS, (HOPMUPOBAHHIO
YMEHUS T0Jb30BATHCS AITOPUTMAMH, A TaK)Ke MPHOOPETEHUIO NMPAKTHYECKUX HABBIKOB, HEOOXOAUMBIX
JUIsl IOBCEIHEBHOM *U3HU. Pa3BUTHE MOHATHS O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIbHBIMU
U UPPALMOHATIBHBIMH YHUCIAMH, (OPMHPOBAHHUEM TIPEACTABICHUN O JCHCTBUTEIBHOM YHCIE.
3aBeplleHre OCBOSHHSI YMCIOBOM JIMHUM OTHECEHO K CTapIleMy 3BeHy 0011ero o0pa3oBaHusl.

Copneprxanue AByX anreOpanyecKux JIMHUM — «Ajredpanyeckue BbIPAXKEHU» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYEeT (OpPMUPOBAaHUIO y OOydYarOIIMXCS MaTeMaTH4eCKOro ammapara,
HE00XO0AMMOT0 Ul PeIIeHuUs 3a/lay MaTeMaTHKH, CMEKHBIX IIPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX
3a7a4. B ocHOBHOI 1Ikoie yueOHBIH MaTepuan TpyHNIUpPYETCs BOKPYI PalMOHAJIbHBIX BBIPAXKEHUH.
Anrebpa JEMOHCTpPHUPYET 3HAYCHHE MATEMaTHKM KakK S3bIKa JUIsI TIOCTPOCHHUS MaTeMaTHYEeCKHUX
MoOJIeJIei, ONMCcaHus MPOLECCOB M SBJICHUN peanbHOro Mupa. B 3amaum oOydenust anredpe BXOIAT
TaK)Ke JaJbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOIUMOro, B YacTHOCTH, JJIs
OCBOCHHMS Kypca HH(POPMATHUKH, U OBJIAICHUE HABBIKAMU JIeAYKTUBHBIX paccyxaeHuil. [IpeodbpasoBanue
CHUMBOJIbHBIX ()OPM BHOCHUT CBOH crielu(pUUEcKuil BKJIAJ B pa3BUTHE BOOOpaKeHUs, COCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanne (QYHKIHOHATBHO-TpAQUICCKOW JMHUM HAIEJICHO Ha TMOJy4YeHUE IIKOJIbHUKAMU
3HaHMUN O PYHKIHMAX KaK BaKHEHIIeW MaTeMaTH4ecKol MOJENH IJid ONUCAHUS U UCCICOBAHMS Pa3HO
00pa3HbIX MPOIIECCOB U SIBJICHUN B MpHpojAe M oluiecTBe. V3yueHue 3Toro marepuana crnocoOCTByeT
pPa3BUTHIO y OOYYaIOIIMXCS YMEHHUS HCIOJIb30BaTh pa3jMYHbIE BBIPA3UTENBHBIE CPEICTBA SI3bIKA
MaTeMaTUKH — CIIOBECHBIC, CHMBOJHMYECKHE, Tpaduveckre, BHOCHT BKIaJ B (HOpMUpOBaHUE
MIPEACTABICHUI O POJIM MaTEMAaTUKHU B PA3BUTUM LIUBWIN3ALNUH U KYJIBTYPBHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yyeOHOMY IuUlaHy B 7—9 Kilaccax u3ydaeTcsl yuyeOHBIH Kypc «Airedpa», KOTOPBIH
BKJIIOYAET CIIEYIOIUE OCHOBHBIE pa3jieNbl cojepkaHus: «Huciaa U BbIUUCIECHUS», «AnreOpandyeckue
BBIPAKECHUS»,

«YpaBHEHMS U HEPABEHCTBaY, «DyHKIUN».

VY4eOHbIN TUIaH Ha M3ydeHue anreOpsl B 7—9 Kiaccax OTBOAUT HE MeHee 3 yueOHBIX 4acoB B
HEJIENI0 B TEYCHUE KAXKJOTO roja 00y4eHHs, BCETo 3a Tpu roaa oOyueHus — He MeHee 306 yueOHBIX
9acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA "AJI'EBPA"

7 KJIACC

Yuciaa v BBIYUCTIEHUA

PammmonansHBIE Uncia.

Jpobu OOBIKHOBEHHBIE U JECSATHUHBIE, MEepexoa OT OAHOM (opmbl 3ammcu pobeill K Ipyrou.
[TonsiTue panMoOHANbHOIO 4YHCIA, 3alUCh, CPAaBHEHHUE, VYIOPSIJAOYMBAHHE pPAIlMOHAIbHBIX YHCEI.
Apudmerndeckue IEHCTBUS ¢ pallMOHATLHBIMU YHClIaMU. PereHue 3amad U3 peaabHOM MPaKTHUKUA Ha
4acTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM TOKa3aTeleM: OMpelesieHHe, MpeoOdpa3oBaHue BBHIPAKCHUNH HAa OCHOBE
oTpenieNieHus], 3anuch 0onbpIuX yrcend. [IponeHTsl, 3anuck MPOLEHTOB B BUAE ApoOU U IpoOH B BHJE
IPOLEHTOB. TpHU OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PELIEHHUE 3a/1a4 U3 PEaIbHOM MPAKTUKH.

[IpuMeHEeHNEe TNpPU3HAKOB JAEIUMOCTH, pA3JOKEHUE HAa MHOXKHUTEIU HaTypalbHBIX YHCEI.



PeaJIBHLIEBaBI/ICI/IMOCTI/I, B TOM YHUCJIC IIpsAMas U 06paTHaSI MNpONnoOpHIUOHAJIBHOCTH.

Auredpanyeckue BbIpaKeHHs

[lepeMeHHbBIC, YHCIOBOC 3HAYEHHE BBIPAXKECHUS C TMEPEeMEHHOH. JlomycTHMbIe 3HAYCHHS
nepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEXIY BEIHYHMHAMHU B BHIC (HOPMyJibl. BeIYmciIeHUs 1Mo
dbopmynam.

[IpeoOpa3oBanue OYKBEHHBIX BBIPAKEHHUH, TOXKICCTBEHHO pPAaBHBIC BBIPAKCHHS, IpaBUIIa
npeoOpa3oBaHusl CyMM M IPOM3BEICHUI, MpaBHJa PACKPBITUS CKOOOK W MPUBEICHHS IOJT00HBIX
ClIaracMpbIX.

CBOICTBa CTEIICHH C HATYPaJIbHBIM IOKa3aTeIIeM.

OpHouneHbl W MHoOrowieHbl. CreneHb MHoOrouwieHa. CJO0KE€HHE, BBIYMTAHUE, YMHOXEHUE
MHOTOWICHOB. DOpMyJibl COKPAIIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI U KBaapaT pazHoctu. Popmyiia
pa3HOCTH KBaJpaToB.Pa3noxkeHrne MHOTOYWIEHOB HA MHOKHUTEIIH.

YpaBHeHus

VYpaBHeHME, KOPEHb ypaBHEHUS, IpaBujia PeoOpa3oBaHUsl ypaBHEHUS, PABHOCHIIBHOCTb

ypaBHeHUH. JIMHEHOE ypaBHEHUE C OJHON MEPEMEHHOM, YUCIO KOPHEW JIMHEMHOTO YpPaBHEHUS,
penieHue TMHEHHBIX ypaBHeHH. CocTaBiieHHe YpaBHEHHI IO YCJIOBHIO 3a/a4yu. PelieHne TeKCTOBBIX
3a/1a4 ¢ MOMOIIbIO ypaBHeHUH. JInHeiHOe ypaBHEHHE ¢ ABYMs MEPEMEHHBIMH U ero rpadguk. Cucrema
JIBYX JIMHEWHBIX YpaBHEHHH C JByMs MEpPeMEHHbIMHU. PeleHuwe cucTeM ypaBHEHUH CIOCOOOM
MO/ICTAHOBKH.

[Ipumepsl penieHns: TEKCTOBBIX 3a/1a4 C IOMOIIbI CUCTEM YPAaBHEHMIA.

Koopaunartel u rpadpuku. ®yHkuuu

Koopaunara Touku Ha npsMoil. UucioBele npoMexyTku. PaccrosHue Mexay IByMs TOYKaMH
KoopauHaTHOHM mpsimoil. IIpsiMmoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuMcca U OopAHHATA
TOYKH Ha KOOpAMHATHOM miockocTH. [IpumMeps! rpadukos, 3aaHHbIX (GopMynamu. UreHue rpagukos
peanbHbIX 3aBUcuMocTel. Ilonstne ¢ynkumu. I'paduk Qynkium. CpoiictBa ¢yHkuumi. JIuneitHas
¢ynkuus, e€ rpapuk.I'padux pynkun y= IxI. I'paduyeckoe pemieHrne TMHEHHBIX YPAaBHEHUH U CUCTEM
JIMHEHHBIX YPABHEHUM.

7 KJIIACC

Yuciia v BBIYUCTICHUA

KBanpatHslit kopeHb u3 yncia. [lonstue 06 uppanuoHanasHOM uncie. JlecaTHuHble TPUOTIKEHUS
UppaluoHaIbHBIX 4YKcend. CBOHCTBAa apu(PMETHUECKHUX KBaJpaTHBIX KOpPHEW M HX MPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BRIPAXKEHUN U BBIYUCIIEHUSAM. JlelicTBUTENbHBIE YHCIIa.

Auredpanyeckne BbIpaKeHHs

KBanpatHblii TpéxuliieH; pa3joKeHHe KBaJIpPaTHOTO TPEXUIIEHA HA MHOXXHUTENH. AnreOpandeckas
npoOb. OCHOBHOE CBOWCTBO anredpandeckoit 1poou. CiokeHne, BEIYUTAHHE,

YMHOXXEHHUE, JIeJICHHe aireOpanueckux ApoOeil. PammoHanbHBIE BBIpaXEHUS W UX
npeoOpa3oBaHueE.

YpaBHeHNs1 U HEPaAaBEHCTBA

KBanpatHoe ypaBHeHue, popmyna kopHeil kBagpaTHoro ypaBHeHus. Teopema Buera. Perenune
YpaBHEHUH, CBOMSINMUXCSA K JIMHEWHBIM U KBagpaTHbIM. [Ipocreiimme apoOHO-parmoHAIbHBIC
YpaBHEHUS.



['paduueckas HMHTEpHpeTanusi YpaBHEHHH ¢ JABYMS TEPEMEHHBIMH W CHCTEM JIMHEWHBIX
YpaBHEHUU C ABYMs IEpEeMEHHBbIMU. [IpuMephbl pelleHHs CHCTEM HEIUHEHHBIX YPABHEHUU C ABYMs
NIEPEMEHHBIMH.

Pemenme TekcTOBBIX 33124 aNreOpandeckuM CriocoOoM.

UucnoBble HEpaBEHCTBA M MX CBoMcTBa. HepaBeHCTBO ¢ 0aHON mepeMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JINHEHHbIe HEpaBEHCTBA C OJHON nepeMeHHOU. CUCTeMBbl JIMHEHHBIX HEPABEHCTB C OJHOM
MIEpPEMEHHOM.

DOyHKIUHA

[Tousitue pynkuuu. OOG1IaCTh ONpeeNeHUus] 1 MHOXKECTBO 3HaueHuH ¢pyHkuuu. CriocoObl 3a1aHus
GYHKIIHH.

I'padux pynkmuu. Yrenue cBoiictB pyHkiuu mo e€ rpaduky. [Ipumepsr rpadukoB GyHKINH,
OTpaXXaIOIIUX pealbHbIE MPOIECCHI.

OYHKIINH, OMUCHIBAIOIINE MPSMYIO U 00paTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, X Tpa(UKu.
Oynxkupn y = X2,y =x%, y=Vx, y= IxL

['paduueckoe perieHre ypaBHEHUM U CUCTEM YPaBHEHHIA.

8 KJIACC

Yucyaa 1 BbIYMCIEHHUS

PanyonaneHble yncia, UppalvoOHAIbHBIC YUCIIA, KOHEYHbIE U OECKOHEUHBIE AECATUYHbIE ApOOu.
MHOXecTBO JI€HCTBUTENIBHBIX YUCEN; JEHCTBUTENIbHBIE YHUCIa KaK OECKOHEUHbIE JECATUYHBbIE APOOH.
B3aumMHO 0/1HO3HAYHOE COOTBETCTBHE MEX]Y MHOKECTBOM JIEHCTBUTENIBHBIX YHMCET U KOOPAMHATHOMN
IPSIMOIA.

CpaBHeHUE JEWCTBUTEIBHBIX YMCEN, apupMETHUECKUE NEHCTBUS C JACHCTBUTEIbHBIMU YHCIAMHU.
W3mepenust, npubinkeHusi, OUEHKU.

Pa3zmMepbl 00BEKTOB OKPYIKAIOIIET0 MUPA, JUIUTEILHOCTh MPOLIECCOB B OKPYXKAIOIIEM MUPE.

[Tpubmmx€HHOE 3HAYCHNE BETUYUHBI, TOUHOCTH NpuOmmkenus. Okpyriaenue uncen. [Ipukunka u
OLIEHKAPE3yJIbTaTOB BEIYUCIICHUN.

YPaBHeHHﬂ H HEPABEHCTBA

YpaBHEHUS C OJHOM TEPEMEHHOM.

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHMM, CBOIAIIMXCS K JIMHEWHBIM. KBagpaTHOE ypaBHEHHE.
Pewenne ypaBHeHuM, CBOIAIIUXCSA K KBaipaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHus
YpaBHEHUW TpeThell W YETBEPTOM CTEMEHeW pa3lioKeHHeM Ha MHOXUTenu. Pemenue apoOHO-
palroOHAIBHBIX YPABHEHUI.

Pemenne TekcTOBBIX 3a7jau anredpandeckum MeTofoM.CHCTeMbl YpaBHEHHH.

VYpaBHeHHe ¢ AByMsI IEPEMEHHBIMU U ero rpaguk. PemeHne cuctem AByX JTUHEHHBIX ypaBHEHUN
C AByMsIIEpEMEHHBIMU. Pemenue cucrteM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a Apyroe —
BTOpOH crerneHu. ['paduueckas MHTEPIIpETALUs CUCTEMbI YpaBHEHUH ¢ ABYMs IE€pEeMEHHBIMHU.

Penienune TekcToBBIX 3a/1au anredpanyeckuM criocooom. HepaBencrna

UucnoBble HEPABEHCTBA U MX CBOMCTBA. PernieHne TMHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.
Pemenune cucreM JIMHEHHBIX HEPAaBEHCTB C OJHOM mepeMeHHOM. KBaapaTHble HepaBEeHCTBA.
I'paduueckas uHTEpHIpETALIMS HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IIEPEMEHHBIMHU.

DOyHKIUUHA

KBaaparnunas ¢ynkius, e€ rpaduk u coiicta. [lapaboma, KoopauHATHI BEPIIMHBI MapaloJIbl,
OCHCUMMETPHUH TTapaboIIbl.
I'padukn byrxmmii: y = kx, y = kx + b, y=k/x. Y=1x, y=x*. y = | x [ 1 ux cBoiicraa.



YucaoBbie mocJ1eA0BaTe/JIbHOCTH

Ornpenenenne U CocoObl 3a/IaHKs YMCTIOBBIX TIOCIIEA0BATEIIBHOCTEH.

[TonsiTue YMCIOBOM IOCIENOBATEIBHOCTH. 3aJaHME II0CJIEIOBATEIbHOCTH PEKYPPEHTHOMN
dopmynoit ndpopmysnoii N-ro useHa.

Apudmerndeckasi 1 TeOMETPHUECKAs TPOTPECCUU.

Apudmernueckass u reomerpuyeckas nporpeccuu. opmysbl n-ro ujieHa apupMETHYECKOH H
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakeHre WiIEHOB apu(PMETHUECKOM U TEOMETPHUYECKOW MpOrpeccuii TOYKamMH Ha
KOOPJAMHATHOMIUIOCKOCTH. JIMHENHBIN 1 3KCIIOHEHIIUAJIbHBIN pocT. CII05KHBIE TPOLIEHTHI.

INVIAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIbTATBI

OcBoenne y4eOHOTO Kypca «AnredOpa» MOMKHO oOecredynBaTh JOCTH)KCHHE Ha YpPOBHE
OCHOBHOTO OOIIEro 0Opa3oBaHMs CICAYIONIMX JUYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JlngHOCTHBIE pe3yabTaThl OCBOEHUS ITPOTrpaMMBbl YIE€OHOTO Kypca «Anredpay XapaKTepu3yroTcs:
I[laTpuoTHyeckoe BoCIUTAHME:

MMPOABJICHUCM HHTEpPECa K IMPOHIJIOMY H HACTOALICMY pOCCHfICKOfI MaT€MaTuKH, HCHHOCTHBIM
OTHOIICHHUEM K JOCTHIXCHUAM pOCCPIfICKHX MAaTEMAaTUKOB H pOCCHfICKOfI MaTeMaTU4eCKOM IIKOJIBI, K
HCITOJIb30BAHUIO ATUX JOCTHIKCHUHN B APYrux HayKax U NpUKIaaHbIX C(I)ean.

Fpamaﬂcxoe U IYXOBHO-HPABCTBCHHOC BOCIIUTAHUE:

TOTOBHOCTBIO K BBIINOJHEHHUIO OO0SI3aHHOCTEH TIpaXJaHMHA M pealu3allud ero Ipas,
NpEeJCTaBICHUEM O MaTeMaTHYECKHMX OCHOBaX (YHKUIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUM,
npoleyp rpaxJIaHCKOrooO1iecTBa (BEIOOPHI, OMPOCHI U TIp.); TOTOBHOCTBIO K OOCYX/IEHUIO STHUECKUX
HpO6J’ICM, CBA3AaHHBIX C IPAKTUYCCKUM IIPHUMCHCHUCM I[OCTI/I)KGHI/II\/'I HAayKH, OCO3HAaHHEM BaXHOCTHU
MOpaJib- HO-3TUYCCKHX MNPHUHIOUIIOB B ACATCIbHOCTH y‘-IéHOFO.

TpynoBoe BocniuTanue:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HANPaBIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEeMAaTHUECKOTO 00pa30BaHMs HA MPOTSIKEHUH BCEH KU3HU
JUTSL yCTIeTITHOM TTPOo(heCCHOHAIbHON ACSTENHPHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHHI;

OCO3HAHHBIM BBIOOPDOM U TOCTPOCHHEM WHAMBUAYAIbHONM TPAeKTOpUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOBC YYETOM JIMUHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYEeCKOE BOCIHUTAHHUE:

CIIOCOOHOCTBIO K OMOIHUOHAIIBHOMY U 3CTCTUYCCKOMY BOCIIPUATHIO MATCMATUUCCKHUX O6’beKTOB,
3azlaq,pemeHm71, paccym)]eHm?I; YMCHHIO BUJACTh MaTEMATUICCKHEC 3aKOHOMEPHOCTHU B HCKYCCTBE.
HCHHOCTI/I HAYYHOI'O IO3HAHMSA:

OpHUEHTAIUeH B IEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBIEHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOAbI U OOIIeCcTBA, MTOHUMAaHUEM MAaTEeMaTUYECKOH HAayKH
Kak cQepbl YeIOBEYECKOW JesITEeIbHOCTH, JTaloB €€ pa3BUTHUA W 3HAUYUMOCTH JJIS Pa3BUTHUSA
LUBWIN3ALIHY;

OBJI4/ICHUEM S3BIKOM MAaTEMAaTUKHU U MaTeMaTHYECKON KyJIbTYpOl KaK CpPEeACTBOM ITO3HAHMSI MUDA;
OBJIa/ICHUEM NTPOCTEUITMMH HaBBIKAMU HCCIIE0BATENbCKON AEATEIBHOCTH.

dusuyeckoe BoCHUTAHHE, (OPMHUPOBaHMEe KYJIbTYPbl 310POBbSi H 3MOLMOHAJIbLHOIO
Os1aromostyqusi:

TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYE€CKUE 3HAHUS B HHTEpPECax CBOETO 3J0pPOBbs, BEICHUS
3I0pOBOTO 0O0pa3a >KWM3HH (30pOBOE THUTAHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH M OTABIXA,



peryinsipHast GU3N4eCKassaKTUBHOCTB);

c(OpMHPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MIPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKOTro K€
IpaBajJipyroro 4YeJoBeKa.

IKOJI0rMYecKoe BOCIIUTAHHE:

OpUEHTalMe Ha MPUMEHEHME MaTeMAaTU4YEeCKMX 3HAaHUM JUIsl pelleHus 3afgad B 001acTu
COXPaHHOCTH OKpPY’Karollel cpesibl, INIAHUPOBaHUS TIOCTYIIKOB U OLEHKH UX BO3MOXHBIX IOCIEICTBUN
JUI OKpY’Karolencpesl;

0CO3HAHHMEM TI00aTFHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIEM U IMyTel UX PEeUICHHUS.

JInuHoCTHBIE pe3y/IbTaThl, 00ecneYnBAKIIUE AJANTANNIO 00y4aI0LIerocsi K U3MeHSI0IMMCSl
YCJOBHUSIM COUMAIBLHOM ¥ IPUPOJIHOI Cpebl:

— I'OTOBHOCTBIO K HeﬁCTBHHM B YCJIOBHAX HeOHpeI[CJ'IéHHOCTI/I, IIOBBIIICHHUIO YPOBH:A CBOCH
KOMIICTCHTHOCTH YCPE3 MPAKTUUCCKYIO ACATCIIbHOCTb, B TOM YHCJIC YMCHHUC YUUTHCA Yy APYIrUux JIIOI[ef/'I,
HpI/IO6peTaTI) B COBMECTHOM ACATCIIbHOCTH HOBBIC 3HAHHW, HABBIKU U KOMIICTCHIMW U3 OIIbITA JPYIUX;

—HEO0OXOIUMOCThIO B ()OPMHPOBAHWN HOBBIX 3HAaHUH, B TOM uucie (HOPMYIHPOBATH HICH,
HOHSITHS,TUIIOTE3bl 00 00BEKTAX U ABJIECHUSAX, B TOM YHCJIE PAHEE HE U3BECTHBIX, OCO3HABAThH JE(PUIUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYID CHUTYALMIO, BOCHPUHUMATh CTPECCOBYIO CUTYaILUIO
KaK BbI30B, TpeOYIOUIMII KOHTPMEp, KOPPEKTHpPOBaTh IPUHUMAEMble pEIIeHUs U JIeHCTBUS,
(opMyIMpOBaTHU OLIEHUBATh PUCKU U TIOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

MeTaHpeI[MeTHHe PE3YIbTAaThI OCBOCHUA MporpamMmaI y‘le6HOl"0 Kypca «AJIre6pa»
XAPaAKTCPUIYIOTCA OBJIAACHUCM YHUBEPCAIbHbIMU RO3HAGAME/IbHbIMU Oeﬁcmguﬂmu, YHUBEPCAIbHbIMU
Kommyuuxamueubmuaeﬁcmeuﬂmu U YHUBEPCAIbHbIMU PeCYIAMUGHBIMU oelcmeusimi.

1) Vuusepcarvuvie nosnasamenwvhuvle Oeticmgus obecneuusarom Gopmuposanue OaA308bIx
KOCHUMUBHBIX NPOYeccos odyualowuxcs (oceoeHue Memooos MNOZHAHUSA OKPYHCAIoWe20 Mupd,
NpUMeHeHUe 102UHeCKUX, UCCIe008amenbCKUX onepayull, yMeHul pabomams ¢ uHgopmayue).

Bba3oBbie Jornueckue aeiicTBUA:

— BBISIBJIATH U XapaKTEpU30BaTh CYILIECTBEHHbIE MPU3HAKN MAaTEMaTUYECKUX OOBEKTOB, TOHATHH,
OTHOIIEHUH MeXAy TMOHATUAMH; (OpMYyIHpOBaTh  OINpeNeieHHs] TOHATUM;  yCTaHaBIMBATb
CYLIECTBEHHBIH MNpHU3HAK KJIACCU(PUKALMU, OCHOBAaHUS /s OOOOIIEHUS M CpaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

— BOCIIPUHUMATD, (I)OpMYJ'II/IpOBaTB )51 Hp606pa3OBLIBaTB CYXKIACHUA: YTBCPAUTCIBHLIC U
OTpUIATCIIBHBIC, CIMHUYHBIC, HACTHBIC 1 06HII/Ie; YCJIOBHBIC;

—BBIABJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeuYuss B (akTax,
JTAaHHBIX, HAOMIOICHUAX U YTBEP)KIEHUSX; MpeajaraTb KpUTEPUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUMIL;

—JeNaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUCHHI 110 aHAJIOTHH;

—pa30upaTh JOKA3aTENIbCTBA MAaTEMaTHYECKUX YTBEPXKIEHHH (MpsIMbIE M OT MPOTHBHOIO),
MIPOBOAUTH CaMOCTOSITENIbHO HECIIOKHbIE JI0Ka3aTeIbCTBA MaTeMaTHyecKuxX (DakToOB, BBICTpauBaTh
apryMeHTaluIo, IPUBOIUTH IPUMEPHl U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh CIIOCO0 pemieHust y4eOHOH 3ajauu (CpaBHMBATh HECKOJBKO BAPHAHTOB PEILCHHUS,
BBIOMpATh HanOoJIee MOIXO AN ¢ YIETOM CAaMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBrble uccienoBarejbcKue NeidCTBUA:



—HCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUI WHCTPYMEHT MO3HAaHUS; (OPMYIHUPOBATH
BOIPOCHI, (PUKCUPYIOIIKE MPOTHBOPEUUE, MPOOIEeMy, CAMOCTOSTEIbHO YCTaHABIMBATH HCKOMOE U
naHHoe, (HOPMHUPOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UINIO, MHEHHE;

— MPOBOMTH IO CAMOCTOSITEIHLHO COCTABJICHHOMY TUIAHY HECJIOKHBINA SKCIIEPUMEHT, HEOOIbIIIOE
WCCJICIOBAHKE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYeCKOro 00BEKTa, 3aBUCHMOCTEH 0OBEKTOB
MEXIy COOO0M;

—  €caMOCTOSTENBHO (OPMYIUPOBATH 000OIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO

HAOJIFOICHNUS, UCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJIYUYCHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IEeHHI;

— IIPOTrHO3UPOBATE BO3MOXKHOC Pa3BUTHUC IMPOLECCA, a TAKKC BbIABUI'aTh IPEAIIOIOXKECHHA O €TI0
Pa3BUTHUU B HOBBIX YCJIOBUAX.

Padora ¢ nungopmanueii:

— BBISIBJISITH  HEJIOCTATOYHOCTh M M30BITOYHOCTH WH(OPMALIUK, IAHHBIX, HEOOXOJUMBIX IS
pelIeHUA3a0auu;

— BLI6I/Ip aTb, AHAJIU3UPOBATb, CHCTCMATH3UPOBATL W HHTCPIPCTUPOBATDH I/IH(I)OpMaI_[I/IIO
Pa3INYHBIXBUOB U (1)OpM MMpCACTaBJICHHA,

—BBIONpaTh (GOpPMY TpeACTaBICHUS HWHPOPMANMK W WUIIOCTPHPOBATH pEIIaeMbIe 3aJauu
CXeMaMu,TuarpaMmmamMu, MHOU TpaduKoil 1 UX KOMOWHAIUSIMU;

—OLIGHUBAaTh HAJAE&KHOCTh HMHPOPMALUU IO KPUTEPUSM, IPEAJOKEHHBIM YUYHUTEIEM WIH
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Vuuseepcanohvie KOMMYHUKAMUBHbIE  Oclicmeusi  00ecnequsarom  coopmMupo8aHHoCms
COYUANBHBIXHABLIKOG 00YUAIOUWUXCAL.
Oomenne:

— BOCIIPpUHUMATL U q)OpMy.]'II/IpOBaTL CYXKACHUA B COOTBCTCTBUHU C YCIOBUSAMU W LCIIEIMU
O6H_ICHI/I$I;}ICHO, TOYHO, I'PaMOTHO BbIPAKAaTh CBOIO TOYKY 3pCHUA B YCTHBIX U INHCbMCHHBIX TCKCTAX,
AaBaTh MOACHCHUS 110 XOAY PCHICHUA 3ala4i, KOMMCHTHPOBATDH HOJ'Iy‘IeHHLII\/’I PE3YyJIbTaT,

—B Xoje O0OCYXJeHHus 3a7aBaTh BOMNPOCHI MO CYLIECTBY OOCYXJIAaeMOH TEeMbl, MPOOJIEMBI,
pelaeMoii3aiaun, BICKa3blBaTh UIEH, HALIEJICHHBIE HA MTOMCK PEIICHNUS; COIIOCTABIISATE CBOU CY)KIECHUS
C CYXIEHHSMM JpPYTUX YYaCTHMKOB JHajora, oOHapyKMBaThb pa3iMyde MU CXOJACTBO IO3UIMIA; B
KOPPEKTHOH popme hopMyIHpOBaTh pa3HOTIACUS, CBOM BO3PAKEHUS;

—IPEICTaBISATh PE3YJbTAaThl PEIIEHUs 3aJauyd, OHKCIEPUMEHTAa, HCCIEJOBaHMs, IPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (OpMaT BBICTYIJICHHS C Y4ETOM 3ajad Ipe3eHTalud M OCOOEHHOCTEH
ayJUTOpPUH.

CoTpyaHuuecTBo:

—IOHUMAaTh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUAYAIbHOH pPabOTHI MpuU
peleHnny4e0HbIX MaTeMaTUYECKUX 3aa4;

—PUHUMATh 1I€7Thb COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OpPTaHU3AIUI0 COBMECTHOU
paboThl, pactpeieNiaTh BUILI paldOT, JOrOBapUBAThCS, OOCYXKIATh MPOILECC M Pe3yJabTaT padOTHI;
000011aTh MHEHUS HECKOJIBKUX JTIONEH;

—y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (00CyxkacHUS, OOMEH MHEHHSMH, MO3TOBBIE
MITYPMBI HJP.);

— BBINIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBHS C APYTUMH UICHAMH
KOMaH/IbI;



— OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJCHCTBUS.

3) Vhusepcanvhvie pecynamuenvie Oelicmgus o0becneuusarom @GOpMUpPoOSaHue CMbLCIO0BHIX
VCMAHOBOK UNCUSHEHHBIX HABLIKOG NTUYHOCTIUL.

CaMoopraHmaunﬂ:

CaMOCTOSITENIFHO COCTaBIIATh IUIAH, AITOPUTM peIIeHUs 3aJadd (WIM €ro 4acTb), BHIOWpATh
CHOCOOpElIeHUs C YUETOM UMEIOUINXCSA PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUM ¢ yu€TOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb:

—BJIaJICTh crocodamu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpomecca M Ppe3yjibTaTa PpCHICHUSA
MaTeMaTH4YeCKOM 3aJa4u,

—pEeABUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh NIPH pEIICHUH 3aJa4d, BHOCHUTHh
KOPPEKTUBBI B JICSITCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HAWICHHBIX OIIMOOK, BBISBJICHHBIX
TPYIHOCTEH;

—OILICHUBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IIOCTABJIEHHOM LEIM U YCIOBUAM,
OOBSICHATh HPUYMHBI JOCTMDKEHUS WM HEIOCTHXKEHHs LeNH, HaXOOUTh OIIMOKY, JaBaTh OLEHKY
nprOoOPETEHHOMYOIBITY.

INPEJAMETHBIE PE3YJIbTATbBI

OcBoenne yuebHOro kypca «AureOpa» Ha YpOBHE OCHOBHOI'O OOIEro oOpa3oBaHHUs JIOJIKHO
00ecneunBaThI0CTHKEHUE CIETYIOIINX MPEIMETHBIX 00pa30BaTE/IbHBIX PE3YIbTATOB:

7 KJIACC

Yucaa 1 BbIYMCIEHHS

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHWH; MPUMEHATh pazHOOOpasHble CHOCOOBI M MPUEMBI
BBIYMCIICHUSI3HAUEHU I TPOOHBIX BBIPAKEHHH, COAECPIKAILIMX OOBIKHOBEHHBIE U I€CATHUHBIE IPOOH.

[lepexonuTh OT OJHON (OPMBI 3aMKCU YKCEN K APYroil (mpeodpazoBbIBaTh JECATUUHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO IECATUYHYIO JPOOb).

CpaBHUBaTh U YIOPSAI0YMBATH pallMOHANIbHBIE yuciia. OKpyTasaTh Yncia.

BbINOMHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIUMCICHHUN, OLIEHKY 3HAYEHUH YHCIIOBBIX
BbIpaXXCHUI. BRIMOMHITH NEHCTBUS CO CTENEHSIMH C HATypaJbHBIMU ITOKa3aTesIMU.

[TpuMeHATh NMpHU3HAKU ACTUMOCTH, Pa3JIOKEHHE Ha MHOXKHMTEIW HATypajbHBIX uucell. Pemars
IIPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOLIEHUEM BEJIUYHH,

IIPONOPLUOHATIBHOCTBIO BEJINYMH, NPOLIEHTAMU; UHTEPIIPETUPOBATh PE3YNbTAThl PEIICHUS 3a/1a4
C Y4€TOMOTpaHMYCHH, CBI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckne BbIpaKeHHs

Hcnonp3oBarh anreOpanyeckyr0 TEPMHUHOJOTHIO M CHMBOJHUKY, HPUMEHATH €€ B Ipolecce
OCBOCHHUSY4€OHOTO MaTepuaa.
HaxonnTh 3HaYeHNs OYKBEHHBIX BBIPQKCHUH MPH 33JaHHBIX 3HAYCHUSIX TICPEMEHHBIX.

BeimonHsaTe npeoOpa3oBaHMsl LEJIOT0 BBIPAXKEHHs] B MHOTOYIEH MPHUBEACHHUEM MOJOOHBIX
CJIaraeMbIX,pacCKpbITHEM CKOOOK.

BpINoaHATE YMHOXKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOTOWICHA HAa MHOTOYJICH, TPUMEHSTH
dbopMyIIBIKBapaTa CyMMBI M KBaJpaTa pasHOCTH.

OcCymiecTBIATh pa3iokeHWe MHOTOWJICHOB Ha MHOXKHUTENM C MOMOIIBIO BBIHECEHHS 32 CKOOKH



OO0IIErOMHOKUTES], TPYIIUPOBKH CIIaraeMbIX, IPUMEHEHUS (POPMYJT COKPAILIEHHOTO YMHOXKECHHUS.
[TpumeHsTh MpeoOpa3zoBaHusi MHOTOYICHOB ISl PEIICHHUS PA3JIMYHBIX 337a4 W3 MaTeMaTHKH,
CMEXHBIXIIPEIMETOB, U3 PEAIBHOU ITPAKTUKHU.
Hcnonb30BaTh CBOMCTBAa CTEMEHEH € HATypallbHBIMU IIOKa3aTeNsIMU Ui [peoOpa3oBaHus
BBIPAXKEHHUI.

ypaBHeHHH N HEPABEHCTBA

Pewats nuHENHbIE YpaBHEHM C OJHOM IIEPEMEHHOM, IIPUMEHSA [IPaBUJIa IIEPEX0A OT UCXOIHOIO
YpaBHEHUS K paBHOCUIILHOMY eMy. IIpoBepATh, ABIIAETCS JIM YUCIIO KOPHEM YPAaBHEHUS.
[TpumensTH TpaduuecKrue METO bl IPY PEIICHUH JTUHEHHBIX YPaBHEHUH U UX CUCTEM.

[TonGupare mpuMepsl Map YHUCEN, SBISIONIMXCA pPEUICHHEM JIHUHEHMHOro YpaBHEHHs C JIBYMS
epEeMEHHBIMHU.

Ctpouth B KOOPJMHATHOM IJIOCKOCTHU IpadUK JTUHEHHOrO YpaBHEHUS C ABYMS MEPEMEHHBIMU;
MOJIb3YSAChIPaUKOM, TPUBOJUTH MPUMEPHI PEIICHHS YPABHEHHUS.

Pemath cucteMbl ABYX JTMHEWHBIX YPaBHEHHI C IBYyMS IEPEMEHHBIMU, B TOM 4HCIIe TpadUUYECKU.
CocTaBisTh U penaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEMHBIX YPaBHEHUN IO YCIOBHIO 3a7a4H,

MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a41 IIOJy4YEHHBIH pe3ysIbTart.

Koopannartel u rpagpuku. @yHkuuu

N300pakaThb Ha KOOPJMHATHOW MpPSIMON TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpJIMHATaM,
JY4M,0TPE3KU, HHTEPBAJIb; 32 IMCHIBATh YHCIIOBBIE IPOMEKYTKH Ha aIreOpandecKoM s3bIKe.

OtMmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM MO 3aJaHHBIM KO OpJMHATaM; CTPOUThH Ipaduku
nuHeHbIX QyHKIMH. Ctpouts rpaduk ynkuuu y= | xI.

OnuceiBaTh € MOMOIIBIO (PYHKIMH HM3BECTHBIE 3aBUCHUMOCTH MEXJIY BEIMUMHAMHU: CKOPOCTH,
BPEMSI,pAaCcCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD; IPOU3BOJUTENLHOCTD, BpEMsl, 00bEM pabOTHI.

HaxonuTh 3HaueHune GyHKINU 110 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuid crnoco® TMPEACTaBICHUS W aHaiMu3a WHOOpPMAIUU; HW3BJICKaTh U
UHTEPIPETUPOBATHUHPOPMAITNIO U3 TPa(UKOB PeabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yuciaa v BBIYHCTICHUA

[TpuMeHSTh TIOHATHE apU(PMETHYSCKOro KBAJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC KOPHH,
UCTIONB3YS ITPH HEOOXOAUMOCTH KAIIbKYJISITOP; BBIMONHSITH MPEOOpa30BaHUS BBHIPAKEHUH, COAEPKAIINX
KBaJIPATHBICKOPHH, UCTIONB3YS CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucy OONBIIMX U MajbIX YHCEN C MOMOIIBI0 NECATUYHBIX ApobOel u cTemeHen
yucia 10.

AulredpanyecKue BbIpaKeHUs!

[TpuMeHsTh MOHATHE CTENEHH C ILEIbIM MOKa3aTelieM, BHIMOIHATH MpeoOpa3oBaHUs BBIPAKECHUI,
COJIepXKAIINX CTEIEHHU C LEIbIM MMOKa3aTEeIeM.

BBITIOTHATE TOXKIECTBEHHBIE MPEOOpa30oBaHUsI PAIMOHAIBHBIX BBIPAKEHHH Ha OCHOBE IMPAaBUII
JEHCTBUITHAI MHOTOUYJICHAMH U aJIreOpandecKUMU APOOSMHU.

PackmanpiBaTh KBaJipaTHBIN TPEXWICH HA MHOKHUTEITH.

[TpumensTh MpeoOpa3oBaHUs BBIPAKEHUN NJS pEHIeHUs pa3iMyYHbIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIXIIPEMETOB, U3 PEATILHON NMPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YPAaBHEHMSI U pallMOHANIbHBIE YPAaBHEHUS, CBOJSIIMECS K HUM,



CUCTEMBIABYX YPABHEHUH C ABYMsI [ICPEMECHHBIMH.

IIpoBOIUTE NPOCTEHIINE WCCIECIOBAaHUS YPaBHEHMM M CHCTEM YpPaBHEHMI, B TOM YHCIE C
IpUMEHEHHEM rpauiyecKux TpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WJIM CHCTeMa
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

[Tepexoauth OT cI0BECHON (OPMYJIHMPOBKU 3a7aud K €€ aiaredpanyeckol MOJENIU C MOMOIIbIO
COCTAaBJICHUS YPABHEHMS WIM CUCTEMbI YPAaBHEHUM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a[]a4M [TOJIyYECHHBII pe3yJIbTar.

HpI/IMeHSITB CBOICTBA YHCIOBBIX HCPAaBCHCTB [Jid CpaBHCHHA, OLICHKH; PCIIAThb JIMHEHHbBIC
HEpaBCHCTBa C O,I[HOﬁ nepeMeHHoﬁ N UX CHUCTEMBbI, daBaTb Fpa(bI/I‘{eCKYI-O HWIUIFOCTPAIIUIO MHOKCCTBaA
peH_IeHI/Iﬁ HEPAaBCHCTBA,CUCTCMbI HCPABCHCTB.

DOyHKIUUHA

[ToHuMaTh W HCHONB30BAaTh (YHKIMOHAJIBHBIC IOHITUS M S3BIK (TEPMUHBI, CUMBOJIUYECKUE
0003HaYCHHMSI); ONMPENCIITh 3HAUCHUE (YHKIMH 10 3HAYCHUIO apryMEHTa; OIpPEAesaTh CBOWCTBA
¢dbyHKIMY 110 e€ rpaduKy.

Ctpouts rpaduKy deMeHTapHbIX ByHKIWIT Biga y = k/x , y = x2, y= x3, y=Vx, y= IxI; onucsBath
CBOWCTBA 4HCIOBOH (yHKIMH 110 €€ rpaduky.

9 KUIACC

Yuciaa 1 BbIYMCIEHHUS

CpaBHUBaTh U yHOPSAA0YMBATh PALIMOHATIBHBIE U UPPALIMOHAIBHBIE YUCIIA.

BreinmonHaTh apI/I(I)MeTI/IquKI/Ie HeﬁCTBHH C palMOHAJIbHBIMU 4YHCIIaMH, COYCTaAsA YCTHBIC U
HI/ICBMCHHBIerI/IéMLI, BBITIOJIHATE BBIYUCIICHUA C UPPAIITMOHAIbBHBIMY YU CIIaMU.

HaXOI[I/ITL 3HAYEHHUSI CTEIEHEH ¢ OCJIIBIMH TIOKAa3aTCIsIMHU U KOpHeﬁ; BBIYUCIATh 3HAYCHHA
‘II/ICJ'IOBBIXBI)Ipa)KeHI/II\/JI.

Oprl"J'[fITB HGfICTBI/ITGJ'IBHBIG 4uciia, BBIIIOJHATL NPHUKUIAKY PpE3yiibTaTa BI)IT-II/ICJ'ICHI/II\/'I, OLICHKY
‘II/ICJ'IOBBIXBI)Ipa)KeHI/II\/JI.

YPaBHeHHﬂ U HEPaBCHCTBaA

Pemats nuHeiiHble W KBaJpaTHbIE ypaBHEHUS, YpaBHEHHS, CBOJSIIMECS K HUM, MpOCTeHIIne
JIpOOHO-PallMOHAJIbHBIE YPABHEHHUS.

Pemarps cuctembl ABYX JIMHEHHBIX YpPaBHEHMH C JBYMS IEPEMEHHBIMH U CHUCTEMBI JIBYX
YPaBHEHHUH, BKOTOPBIX OJTHO YPABHEHUE HE SBJISIETCS IMHEHHBIM.

Pemrate TekcTOBBIE 3a/1a4M adredpanuecKuM CIocoOOM € MOMOIIBIO COCTABJICHUSI YPAaBHEHUS UITH
CUCTEMBIJIBYX YPAaBHEHUH C IByMsI IEPEMEHHBIMHU.

ITpoBoauTh mpocCTENIINE HCCIEIOBAaHUS YpPAaBHEHUH M CHCTEM YypPaBHEHUN, B TOM 4YHCIE C
IpPUMEHEHHEM TpapUuecKux MpelCcTaBlIeHuid (ycTaHaBIMBaTh, MUMEET JU ypaBHEHHE WM CHUCTEMa
yYpaBHEHUH pelleHus], €ClIU UMEET, TO CKOJIBbKO, U TIp.).

Pemars nuHeiiHble HEpaBEHCTBA, KBaJJpaTHbIE HEPABEHCTBA; N300pakaTh pellIeHUE HEPABEHCTB Ha
YUCJIOBOW MPSIMOM, 3aIIACHIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarb cucTteMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOUAIOIIUE KBaJpaTHOE
HEpaBEHCTBO; U300paXkaTh PELICHUE CUCTEMbl HEPAaBEHCTB HAa YMCIIOBOM MPSIMOH, 3alIUCHIBATh PELICHHE
C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH Pa3IMUHBIX 3aad.

DOyHKIUUHA

Pacno3naBath (yHKIMHM H3yuyeHHBIX BHAOB. [loka3biBaTh CXeMaTHYECKH pAcCIONIOKEHHE Ha
KOOPJMHATHOUTUIOCKOCTH TPauKOB



(I)yHKHHﬁBHI[aZy:kX,y:kX+b,y:k/X,y=aX2+bX+CC,y:X3,y=\/X,y:|X|B
3aBHCUMOCTH OT3HAYEHUH K03()(DUIINEHTOB;0MUCHIBATh CBOMCTBA ()YHKITHH.
CrpouTth 1 U300paxkaTh CXeMaTUYECKU TPaPHUKH KBaPATUIHBIX

(GyHKLUH, ONMHMCHIBATH CBOWCTBA KBAIPATUYHBIX (DYHKLUH 110 UX rpadukam.

Pacno3naBare KBaapaTHuHyl0 (YHKIHIO 10 (QopMmylie, NMPUBOIUTH MPHUMEPHl KBAJAPaTUYHBIX
(byHKUIUH U3 pearbHON )KU3HU, (PU3UKH, TEOMETPHU.

Apudmernyeckasi 1 reoMeTpuUYeCKasi MPOrpeccuu

PacrioznaBath apupMeTUIECKYIO U TEOMETPUUYECKYIO MPOTPECCHH TIPH PA3HBIX CIIOCO0axX 3a/1aHus.

BBINONHATE BBIYMCIEHHUA C HCHOJIB30BaHMEM (GOpMYyNI N-ro uwieHa apudmeTudecko u
F€OMETPUYECKOUIIPOIPECCUM, CYMMBI IIEPBBIX N YWICHOB.
N300paxarh WieHbI 10CIEA0BATEILHOCTH TOYKAMHU Ha KOOPJUHATHOM IJIOCKOCTH.

Pemarp 3agauu, cBsi3aHHBIE ¢ YHCIOBBIMU IOCJIEIOBATENLHOCTSAMH, B TOM UMCIIE 33/1a4ll U3 PEabHOM
YKU3HU (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, UG POBBIX TEXHOJIOTHIN).

TemaTuueckoe IVIAHUPOBAHHUE

7 kiaacce
Ne HasBanue pa3aena K-Bo yacosB
n/n
1. Pasznen 1. Ynucia u Beaucienus. ParnonansHble yucia. 25
2. Paznen 2. AnreOpanyeckuie BhIpaKEHUSI. 27
3. Pa3nen 3.YpaBHeHUs 1 HEpAaBEHCTBA. 20
4. Paznen 4. Koopaunate! u rpadpuxu. OyHKIuM. 24
5. Paznen 5.IToBTopenue u 0000mICHHE. 6
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102
8 kiace
Ne Hassanmue pasjaena K-Bo yacos
n/n
1. Paznen 1. Yucna u Beruncnenus. KBagpaTtasie KOpHU 15
2. Paznen 2. Yucna u Beraucienus. CTeneHs ¢ HelbIM oKa3aTeaeM 7
3. Paznen 3. AnreOpanueckue BoipaxkeHus. KBagpaTHblil TpéxuiieH 5
4, Paznen 4. Anrebpanueckue BeIpaxeHus. AnredOpandeckas 1poob 15
5. Paznen 5. YpaBHenus u HepaBeHcTBa. KBajpaTHble ypaBHEHUS 15
6. Paznien 6. YpaBHenus u HepaBeHcTBa. CHCTeMbl ypaBHEHUN 13
7. Paznen 7. YpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12
8. Paznen 8. ®ynkuuu. OCHOBHBIE TOHATHUS 5
9. Paznen 9.®@yukiuu. Yucnossie GyHKIMN 9
10. Paznen 10. [ToBTopenue u 06001IeHNE 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 kjaacce

Ne Ha3Banue pa3aena K-Bo yacosB
n/n
1. Paznen 1. Yucna u Beiuncnenus. JleiicTBUTEIbHBIC YnCTa 9
2. Paznen 2. YpaBHeHHS 1 HEpABEHCTBA. Y paBHEHUS C OJTHON 14
IIEPEMEHHOM.

3. Pa3znen 3. YpaBHenus u HepaBeHcTBa. CHUCTEMBI ypaBHEHUN 14

4, Paznen 4. YpaBaenus u HepaBeHCTBa. HepaBeHcTBa 16

S. Paznen 5. ®ynkuun 16

6. Pa3znen 6. YucnoBele 1ociie10BaTeIbHOCTU 15

7. Paznen 7. [loBropenue, o0001IeHNne, cHCTEeMaTH3aIus 3SHAHUH 18
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102

Wudopmanus 0 BO3MOKHOCTH HCIIOJIB30BAaHHUS MO KAXKAOH TeMe 3JIEKTPOHHBIX (UHU(POBBIX)
00pa3oBaTEeNIbHBIX pecypcos, SIBJISIFOILIUXCSI y4eOHO-METOINIECKUMU MaTepuagamH,
UCHOJb3yeMbIMU  JUIs  OOy4eHHMs M  BOCIUTaHMS  PaA3IMYHBIX TPYII  I0JIb30BaTenei,
NPEJCTaBICHHBIMH B 3JEKTPOHHOM (LM(GPOBOM) BHAEC W PEATUIYIOIIUMH JATAKTHYECKHUE
Bo3MoxkHocTH UMKT, comepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENIBLCTBY 00 0Opa3oBaHUU
OTpa’KeHa B KaJEHJapHO-TEMAaTHYECKOM IJIAaHUPOBAHUU.
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