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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTE€CTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. PazButue y oOyuarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y KAa4eCTB MBIIIJICHUs, HEOOXOIUMBIX JJIs aJalTalliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anrebOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOIIO/aTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCIHCTBYS €
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMmaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4e€OHOro Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMM M HPPALUOHAIBHBIMH YHKCIaMH, (HOPMHpPOBAHHEM



NPEJICTaBICHUNA O JACWCTBUTEIHHOM 4YHCIE. 3aBEpIICHHE OCBOCHHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHUIO.

ConeprkaHne IBYX alreOpandecKux JUHUN — « ATeOpaniecKue BEIPaKESHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEKHBIX TMPEIMETOB U TPAaKTHKO-OPUEHTHUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHHUH. ANreOpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMATHKHA Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxke
JaNbHEWIIee pa3BUTHE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JJIsi OCBOCHHS Kypca HWH(POPMATUKHA, W OBJIAJICHUEC HAaBbIKaMHU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUECKON JIMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSL ONTUCAHUS M UCCIIEA0OBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPO/IE
u obmiectBe. M3yueHune martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIUXCS
YMEHUS UCTIOIh30BaTh PA3INYHBIC BHIPA3UTEIIBHBIC CPEICTBA S3bIKA MATEMATUKHA —
CIIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
NIPEJICTABICHUIA O POJIM MAaTEMATHUKH B PA3BUTUHN ITUBUIIH3AINH U KYJIBTYPBHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercsi y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKITHI.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcs 340 yacoB: B 7 kiacce
— 136 vacoB (4 gaca B Hemeno), B 8 kimacce — 102 vaca (3 waca B Henmeno), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gpyroil. IloHsiTMe panMOHANBHOrO 4YHCJA, 3alucCh, CpPaBHEHHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIMpeielieHne, NpeodpazoBaHue
BBIPKEHHUII HA OCHOBE ONPENENECHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
bopmynbl. Beruucienus no popmynam. IIpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CtenieHb MHOrowieHa. Ciio)KeHue, BbIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema aByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad C IOMOIIBIO
CHUCTEM YpaBHEHUU.

DyHKUMHA



Koopaunara Touku Ha npssMoil. YncnoBble TPOMEXKYTKHU. PaccTosiHne Mexay
JBYMsI TOUKaMU KOOPAUHATHON NIPSIMONA.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pynkuuii. JIunerinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'paduueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BBIYMCICHUA

KBagparHbeiii kopeHb W3 uncia. [loHATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpUOIMKEHUST UppalMOHAIbHBIX yucen. CBoiicTBa apu(pMEeTUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJIEHUAM. [efiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM IOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AJuiredOpanyecKue BbIpaKeHUA

KBampaTHbpiii  TpE€xwieH, pas3loKEHHWE KBAaJPAaTHOIO TpPEXWIEHA HA
MHOHUTEIIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJICHUE alreOpandeckux ApoOei.
PannonanbHble BBIpaXXEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHENMHBIX YPaBHEHUW C JABYMsI II€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpux ¢ynkumuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIIUX PEATTHHBIE TPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbHble 4KCla, UppallMOHATIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIE
JecaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEeHHME JI€MCTBUTENIbHBIX 4HCEN, apuU(PMETUYECKUE JEUCTBUS C
JEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOMSIINXCS K KBagpaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEW Pa3JIOKEHUEM Ha MHOXKUTEIIN.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3aj1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBEeHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBagparnunas ¢ynknus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpaAuHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| 1 ux
CBONCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHE IIOCIIEN0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysiol N-To 4ieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit

TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHUIHAJIbHBIN POCT.
CI10KHbBI€ IPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) maTpuoTnYecKoe BOCIUTAHUE:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTH€ B PEHICHUU MPAKTHYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEeATEIIbHOCTH, JTANOB €€ Pa3BUTHS W 3HAYMMOCTH JJIsI Pa3BUTHS IIUBWIM3ALINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JIESITETbHOCTH;



6) ¢usmueckoe BocnuTranue, GopmMHpoOBaHHME KYJbTYPbl 30POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeICKCHH, NPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM HX BO3MOKHBIX MOCJEACTBHM ISl OKPYXKAIOUIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX pPeIIeHNUs,;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX,
npemjiaraTh ~ KPUTEpPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIIBHO HECJIOXHBIE JOKa3aTebCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB peElUIEHUs, BBHIOMpaTh Hauboyee MOAXOASIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOLIUE MPOTHBOPEUYUE, MPoOIemMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (QOpMHUPOBATh
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABIICHHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOPMALUU M WLTIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUS:



BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIE€HUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMO TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAIlCICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPY)KWBAaTh Pa3IMunie W CXOJCTBO ITO3HIIHH, B
KOPpeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICIOBaHMsI,  MPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yYETOM 3a/1a4 MPE3CHTAIlUN U OCOOEHHOCTEH ayTUTOPHH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyX)aTh TIPOLIECC U PE3YIbTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBbIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMBI M JIPyTHE), BBINOJHATH CBOIO YacTh
paboTHI M KOOPIWHUPOBATH CBOM JICHUCTBUS C APYTUMHU WICHAMHA KOMaH]IbI,
OIICHMBATh KAa4Ye€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pPEIIEHUs C YYETOM HMMEIOUIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIIEHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3ysibTaTa pelieHus MaTeMaTUYECKOM 3a1auu;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKEHUS WM HEIOCTHIXKEHUS 1IEIIH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiicsi MOJIYYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M NHChbMEHHbIE NPUEMBI, apumeTHUecKue
JEUCTBUS C pallMOHATIBLHBIMU YUCIaMHU.

HaxonuTe 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexomuTh OoT 0oaHON (HOPMBI 3alKUCH YKCEN K APyroi (mpeoOpa3oBbIBaTh
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyrJsTh yncia.

BBINOTHATh NPUKHUIKY U OLEHKY PE3yJIbTaTa BIUUCICHHUM, OLIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAKCHHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIMOHAIBHOCTBIO BEIWYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh ajire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B IpoLecce OCBOCHUS Y4eOHOro MaTepuarna.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHHSX
MEPEMEHHBIX.

BeimonHAT,  TpeoOpa3oBaHUs  IE€JIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEICHUEM TTOJOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINMONHAT yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOYJIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIHU C TOMOIIbIO
BBIHECEHHUSI 32 CKOOKM OOIINEro MHOXHUTENS, TPYNIUPOBKU  CJIaraeMsix,
puUMEHEeHUST (POPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[IpuMeHsaTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMHU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, NMPUMEHSSA IMpaBuUia
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIBHOMY emy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMephl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUSI.

Pewmats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemaTh JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHHUM II0 YCIOBUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTyYECHHBIN pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPJIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIUCHIBATh YUCIOBBIE IPOMEKYTKH HA
aNre0panyecKoM SI3bIKe.

OTMeuaTh B KOOPJMHATHOW IIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPIAWHATAM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBIO (YHKIUNA HW3BECTHBIC 3aBUCHUMOCTH MEXKITY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeACTaBiICHUS W aHaiIM3a MHGOpMaIUH,
W3BJIEKATh U UHTEPIIPETUPOBATH MH(OPMAIUIO U3 TPaUKOB pEeAbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJYYUT CIICIYIOIIHE
IIPEIMETHBIE PE3YJIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HaydaJgbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHMSI, OKPYTJICHUS U BBIYUCICHUN, N300pakaTh JICHUCTBUTEIHHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpuMeHsAT, TOHSATHE apU(METHYECKOTO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHH, MCIOJIB3YSl MPU HEOOXOJUMOCTH KaJbKYJATOP, BBITOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBAAPATHbIE KOPHU, HCHOIb3YS
CBOWCTBA KOPHEU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAXKEHUH, COIEPIKAIIUX CTENIEHH C LIETBIM MTOKa3aTeIeM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJISI PEIICHUST PA3JIMUHbBIX 337a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmaty NMHENHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUN U CHCTEM YPaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUS YpPaBHEHUS WM CHCTEMbl YypaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUTIOCTPALIMI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpadukKy.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIINE
MpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PALIMOHAJIBHBIC U UPPALMOHATIBHBIE YHCIIA.

BeimonHsaTh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTas YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITH BBIUMCICHUS C
HUpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [0Ka3aTeJsIMA U KOPHEM,
BBIYUCIISATh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pewmiaty JMHEHBIE W KBaJpAaTHBIC YPaBHEHWS, YPaBHEHUS, CBOISIIHMECS K
HUM, TIpOCTEHIIINE APOOHO-PAIIMOHANIbHBIE YPaBHEHHUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBHIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

PemaTte TEKCTOBBIE 3amadyM aiareOpamdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIW CUCTEMBI JIBYX YPABHEHUU C IBYMS IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIECIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

PemaTe nuHelHbIE HEpPaBEHCTBa, KBaJpaTHbIE HEPaBEHCTBA, H300paxaTh
pEllIEHHE HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIONIME KBAJPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCIIOBOM MPSMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DyHKIUU

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX PYHKIUI N0 UX TpaduKam.

Pacno3naBaTh KBajpaTUyHyt0 (QYHKIHIO 110 (Hopmysie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUBUKHU, TEOMETPHH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CrOco0ax 3aaHusl.

BbIMONHATS  BBIYMCIEHHMST €  MCIOJAB30BaHMEM (opMya N-TO  4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qrCIie 331a4d U3 PEabHOMN JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
JIeKTPOHH Buabl gesiTeJIbHOCTH. XapaKTePUCTHKA BUIOB J1eATEIbHOCTH
ble
N HaumenoBanue (undposbie
; pa3iesioB U TeM Koanuecro )
i NMPoOrpaMmblI 4yacosB oOpa3oBare
JIbHbIE
pecypchl
CucreMaTHU3UPOBATh U 00OTAIIATh 3HAHUS 00 OOBIKHOBEHHBIX H
JECSITUUHBIX Apo0six. CpaBHUBATH U YIOPSA0YUBATH 1podH,
peoOpa3oBhIBask IPH HEOOXOIMMOCTH JECITHYHBIC JPOOH B
OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JICCATHYHBIC, B YACTHOCTH B
OECKOHEUHYIO EeCATHUHYIO ApoOb. [IpuMeHsaTs paznooOpa3Hbie
CrocOObI ¥ MPUEMBI BEIYUCIICHHS 3HAYEHUN APOOHBIX BBIPAXKEHU,
coJiep>Kanux OOBIKHOBEHHBIE U IECATUYHBIE IPOOU: 3aMEHSATh TIPU
q bubnunoreka = HEOOXOAMMOCTH IECATUYHYIO APOOb OOBIKHOBEHHOW U
e [HOK OOBIKHOBEHHYIO JIECSITUUHOM, IPUBOJIUTH BhIpaXKeHHE K popme,
EHHHCHGHHﬂ' 27 https://m.ed = waubosee ymoOHOM /T BRIYMCICHHMA, IPe0OPa30BLIBATH APOOHBIE
qus;ISHaHBHHe s00.ru/7f41 BBIpOXCHHS HA YMHOXXEHUE U JCJICHUE JIECATUYHBIX Tpo0ei K

5b90

I[GI\/'ICTBI/ISIM C IO CJIBIMH YU CJIaMU. HpI/IBOZII/ITI) YHUCJIIOBBIC U 6YKBGHHBI€
IMPUMEPEI CTCIICHU C HATYPaAJIbHBIM IMOKAa3aTCJIEM, O0OBSACHSI 3HAUCHHS
OCHOBAaHUs CTCIICHHU U ITOKA3aTCJIA CTCIICHN, HAXOJUTh 3HAYCHU A
CTEIIeHEeH BHUJa an (a — m000e panroHaJIbHOC YHMCJIO, N — HATYpPaJIbHOC
I-II/IC.]'IO) [ToHMMATh CMBICIT 3aIIUCH OOJIBIINX YUCE C IIOMOIIBIO
JACCATUYHBIX ,Z[pO6CI71 U CTeNeHEH uncia 10, MMPUMCHATH UX B PCAJIbHBIX
CUTyaluigX. HpI/IMeHSITI) MPU3HAKH OACTIUMOCTH, pa3IOKCHUA HA
MHOXHUTCJIN HAaTypPaJIbHBIX YHUCCII. Pemrats 3aJa44 Ha 4aCTH,
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MPOLICHTHI, TPOMOPIIMH, HA HAXOXKIEHUE IpoOu (MPOIEHTa) OT
BEJIMYMHBI M BEJIMYMHBI TI0 €€ ApoOH (MPOIEHTY), APOOH (IPOIEHTA),
KOTOPBIM COCTABIISET OJIHA BEJIMYUHA OT Apyroi. [IpuBoauTs,
pa3bupath, OLICHUBATH PA3IMYHBIC PEIICHUS, 3AMTUCH PELICHHI
TEKCTOBBIX 3aj1a4. Pacrio3HaBaTh U 0OBACHATH, ONUPASICh HA
OIIpeIeNIeHus, IPSIMO MPOTIOPLUOHATBHBIE U 00PAaTHO
MIPOTOPIIMOHANIEHEIE 3aBUCUMOCTH MEX]Ty BEIMIMHAMH; IPUBOIUTH
MIPUMEPHI TUX 3aBUCUMOCTEHN M3 PeaTbHOTO MUpPA, U3 IPYTHX
y4eOHBIX TPEMETOB. Penath MpakTHKO-OPUCHTUPOBAHHBIC 33141 HA
JpoOU, IPOLEHTHI, IPSIMYIO U OOPATHYIO MPONOPLUUOHAIBHOCTH,
MIPOIOPLIUHU

Onnanetp anreOpanyeckor TEPMHUHOIOTUEH U CUMBOJIHMKOH,
MPUMEHSTH €€ B IPOLIECCE OCBOEHUsI yueOHOro Marepuana. Haxonurte
3Ha4YeHUs1 OYKBEHHBIX BBIPKCHUH MPH 3aIaHHBIX 3HAYCHUSAX OYKB;
BBINOJIHATE BBIYUCICHUS IO (hopMyaM. BeinmonHaTe npeoOpa3oBaHus
LIEJIOTO BBIPAXKEHUSI B MHOT'OUJICH ITPUBEIEHHUEM OJOOHBIX

bubnuoreka
OK CJIaraeMbIX, pacKphITHEM CKOOOK. BBIMOIHATE YMHOXEHHE OJHOUIEHA
Anrebpanueckue 59 IhJE[t s//m.ed Ha MHOTOUWIEH U MHOTOYJIEHa HA MHOTOWIEH, IPUMEHATh (POPMYJIBI
BBIPAKECHUS _Lsoo.ru 17541 KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH. OCYIIECTBIISATH Pa3I0KEHUE
W MHOTOYJIEHOB Ha MHOKUTENH MyTEM BBIHECEHMSI 32 CKOOKH 00111er0o
- MHOXKUTEJS, TPUMEHEHUSI (POPMYIIbI Pa3HOCTH KBaJIpaToB, GopMyIl
COKpalEéHHOro yMHOXeHus. [IpumensaTs npeodpazoBaHue
MHOT'OYIEHOB JUJISl PEIICHMS] PAa3JIMYHBIX 3a/1a4 U3 MATEMATHKH,
CMEXKHBIX ITPEIMETOB, U3 PEANIbHON IIPAKTUKU. 3HAKOMUTHCS C
UCTOpUEN Pa3BUTHSI MATEMaTUKU
bubnuorexka = Pemates nuHelHOE ypaBHEHHE C OJTHOM EPEMEHHOMN, TPUMEHSS
YpaBHEeHHS U 7 [HOK IIpaBUJIa MEPEX01a OT UCXOAHOI0 YPABHEHHUS K PABHOCWIBHOMY €EMY

HEepaBeHCTBA

https://m.ed
s00.ru/7f41

6osee npocroro Buaa. [IpoBepsTh, sBISETCS M KOHKPETHOE YUCIIO
KOpHeM ypaBHeHHUs. [lonOupars mpuMepsl map Yucell, SBIASIONXCS
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5b90 pelIeHrEeM JIMHEWHOTO YpaBHEHUS C IByMsI iepeMeHHbIMU CTpOUTH B
KOOPJIMHATHOMN TUIOCKOCTH IpadUK JIMHEHHOTO YpaBHEHUS C IBYMS
MePEeMEHHBIMU; MOJIb3YSICh TPaPUKOM, IPUBOIUTE MPUMEPHI PELICHUS
ypaBHeHUs. HaxouTe perienre cucTemMsl IByX JJMHEWHBIX YPaBHEHUN
¢ AByMs niepeMeHHbIMH. COCTaBIIATh U peliaTh YPaBHEHUE WIIN
CUCTEMY ypaBHEHUI M0 yCIOBHIO 337a4l, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJIYYEHHbIN pe3ysbTar

N300paxkaTh Ha KOOPAWHATHON MPSMOIT TOYKH, COOTBETCTBYIOIIHE
3aJ]aHHBIM KOOp/AWHATAM, JIyYH, OTPE3KH, HHTEPBAJIbL; 3aIIUCHIBATH HX
Ha anredpandeckoMm s3bike. OTMeYaTh B KOOPJUHATHON MIIOCKOCTH
TOYKH TI0 33IaHHBIM KOOPJIUHATAM; CTPOUTH TPa(hpUKH HECITOKHBIX
3aBHCUMOCTEH, 3aJJaHHBIX (POPMYIIaAMH, B TOM YHCIIE C TOMOIIBIO
bubmuoreka = nm¢poBeix madoparopuii. [I[puMeHsATH, N3ydaTh MPEUMYIIECTBA,

LHOK WHTEPIPETHUPOBATH TPAPUICCKHIA CITOCOO MPEACTABICHUS U aHATN3a
Koopnunate! u . .
24 https://m.ed = pa3HoOOpa3HOii )U3HEHHOU HHPOopMaru. OCBauBaTh MOHSATHE
rpaduxu. OyHKIUU . 5
S00.ru/7f41 GbyHKIIMH, OBJa/ieBaTh (DYHKIIMOHATEHOW TEPMHUHOIOTHEH.
5b90 Pacnio3naBath nuHeliHy0 QyHKIw0 Y = KX + b, onuceiBath ¢é

CBOICTBA B 3aBUCHMOCTH OT 3HaueHuit ko3¢ uireHtos K u b.
Crpouts rpaduku JuHeHHON QyHKIMH, GyHKIHU Y =| X |.
Ncnonb3oBath 1u(poBbIE peCcypChl It TOCTPOSHUS TpapUKOB
GyHKIUN 1 U3ydeHust uxX cBocTB. [IpuBoIUTE pUMeEpHbI TMHEWHBIX
3aBHCHMOCTEH B peaslbHbIX Mpolieccax U SBIECHUSIX

Br10upath, NpUMEHATH OLIEHUBATh CLIOCOOBI CPAaBHEHUS YHUCET,
bubnuoreka = BbUMCIEHUH, TpeoOpa30BaHUI BEIPAKEHUN, PEIIEHUS YpaBHEHUI.

o [HOK Ocy1ecTBIAT CAMOKOHTPOJIb BBINOJIHSIEMBIX JIEHCTBHI U
e;) BgopeHHe 1 6 https://m.ed = camompoBepKy pe3yiabTaTa BEIYHUCICHHH, TPeoOpa3oBaHHii,
OOODIICHHE s00.ru/7f41 MOCTPOEHUiA. Pemare 3a1aun U3 peanbHOM )KU3HU, TPUMECHSTh
5b90 MaTeMaTHYeCKUe 3HAHUS JJIS PEIICHHUS 3a/1a4 M3 IPYTHX MPEIMETOB.

Pemrate TekcTOBBIE 3aaa4yu, CpaBHUBATD, BLI6I/IpaTB CITIOCOOBI peicHuAd
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8 KVIACC

Ne i/

HauMmenoBanue
pa3aesioB U TeM

NPOrpamMmbl

Yucna u
BBIYMCIICHHS.
KBagpartusie
KOpHU

Yucna u

KoanuecTtBo
4acoB

15

7

JIeKTPOHH
ble
(undposbie)
oOpa3oBare
JIbHbIE

pecypchl

bubnuoreka
[HOK
https://m.eds
00.ru/7f417a
f8

Bubnauoreka

Buabl gesiteJibHOCTH. XapaKTEePUCTUKA BUIOB
JeATeIbHOCTH

DopMyIMpOBaTh ONPEAEICHUE KBAAPAaTHOTO KOPHS U3 YMCIIa,
apru(MeTHUECKOro KBaJpaTHOro KopHs. [IpumeHsaTs oneparuto
W3BJICYEHMSI KBAJPATHOTO KOPHS U3 YKCia, UCIOJIB3YS IpU
HE00XO0UMOCTH KaJbKyJATOp. OLeHUBaTh KBaJpaTHbIE KOPHU
LEJIBIMU YHCIaMU U JECSITUUHBIMU Jpo0simu. CpaBHUBATh U
YIOPSAOYMBATh PAllMOHAIIbHBIE U UPPALIMOHAIbHBIC YHCIIA,
3alliCaHHbIE ¢ IOMOIIBIO KBAaJpaTHIX KOpHEH. Mccnenosars
ypaBHEHHE X 2 = &, HAXOJUTb TOYHbIE U MPUOJINKEHHBIE KOPHU
npu a > 0. McenenoBaTh CBOWCTBA KBaIpaTHBIX KOPHEH,
IIPOBOJIS YMCIIOBBIE SKCIIEPUMEHTHI C HUCIIOJIb30BaHUEM
KaJbKYJsITOpa (KoMIbloTepa). Jloka3biBaTh CBOICTBA
apuQMEeTHUYECKUX KBAJPATHBIX KOPHEN; IPUMEHSTh UX JUIS
npeoOpa3oBaHusl BhIpaXEHUN. BBITIONHITH MpeoOpa3oBaHus
BBIPAXEHU, Colep KaluX KBaJpaTHbIe KOPHU. Bhipaxarts
IIEPEMEHHBIE U3 T€OMETPUUECKHUX U PU3NYECKUX (HOPMYI.
BbruncnsaTe 3Ha4EHMsI BBIDAKEHUH, COAECPKAILNX KBAaJpaTHbIE
KOpPHH, UCIIOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYIISTOP
Hcnonp30BaTh B XOJ€ pELICHUS 33/1a4 3JIEMEHTapHbIE
NPEJICTaBJICHUS, CBSI3aHHbBIE C TPUOIMKEHHBIMU 3HAUEHUSMU
BEJIMYMH. 3HAKOMUTBCS C UCTOpUEN Pa3BUTHUS MAaTEMaTUKH

(I)OpMYJ'II/IpOBaTB OIMPEACIICHUEC CTCIICHU C LCJIBIM ITOKA3aTCIICM.
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BBIYHUCIIEHHUS. [HOK [TpencTaBiasTh 3aNTUCH OOJIBIITUX U MAJIBIX YUCEI B
Crernens ¢ https://m.eds = cranmaptHOM Buae. CpaBHUBAThH YMCIIA U BEJIHYHHEI,
LEJIBIM 00.ru/7f417a 3alrCca”HbIe ¢ ucIoiib3oBanueM crenenu 10. Mcnoap3oBaTh
MoKa3areieM 8 3aMuch YKCell B CTAaHJIaPTHOM BUJE JUISl BBIDAKEHUS Pa3MEPOB
00BEKTOB, IITUTEILHOCTH MTPOLIECCOB B OKPYKAIOLIEM MHPE.
dopMyIHpOBaTh, 3aMCHIBATH B CUMBOJIMYECKON (hopme 1
WUTIOCTPUPOBATH IPUMEPAMH CBOHCTBA CTETICHU C IIEITBIM
nokasarenem. [[puMeHsTh CBOHCTBA CTETICHU IS
peoOpa3OBaHUs BRIPAKEHUH, COICPIKAIUX CTEIICHU C LIETBIM
MoKasaresieM. BBITOTHATE ASWCTBHS ¢ YHCIIaMU, 3aITHCAHHBIMHU
B CTaHJapTHOM BUJE (YMHOXKEHUE, JIeJICHHE, BO3BEJICHHE B
CTEIICHB)
bubnmnoreka Pacrio3naBaTh KBapaTHBIN TPEXUWICH, yCTAaHABINBATH
AnreOpaundeckue
[HOK BO3MOXHOCTb €r0 pa3j0KeHUs Ha MHOKUTENU. PackinaapiBaTh
BBIPAYKEHUS. 5 N
N https://m.edS  Ha MHOKHTEIIN KBaJAPATHBIN TPEXUWICH C HEOTPUIATEIBHBIM
KBanpatubiii
. 00.ru/7f417a JTUCKPUMHHAHTOM
TpEXUJIeH
f8
3anuceIBaTh anreOpanydeckue BoipaxkeHus. Haxonute o0nacthb
OTIpe/ICIICHUs] PAIIMOHAIEHOTO BRIPAKCHUS. BBITIOTHATE
YHCIIOBBIC TIOJICTAHOBKHU M BBIYUCIIATH 3HaYEHHUE TPOOH, B TOM
bubnmoreka
Anrebpanyeckue 110K YHCIie C MOMOIIBI0 KabKyIsITopa. @opMyITupoBaTh OCHOBHOE
BBIPKEHUSI. 15 httns://m.eds CBOICTBO anredpandeckoil IpoOH U MPUMEHSITh €ro IS
Ntps://im.eas . .
Anrebpanyeckas oo.ru/7f417a npeoOpazoBanus Apob6eii. BEIMOTHATE 1elcTBUS C
Ipo0b fg ' anredbpandyeckumu apoosmu. [IpumeHsaTs mpeobpazoBaHus
— BBIPXCHUH JIJIS pelieHus 3a/1a4. BrIpakaTh iepeMeHHBIC U3
dbopmyn (pu3nIecKuX, TEOMETPUUECKUX, OTTMCHIBAFOIIIIX
OBITOBBIE CUTYAIIHH)
YpaBHeHUS U 15 bubnmoreka Pacnio3naBaTh KBagpaTHbIE YpaBHEHUS. 3aMUCHIBATH GOPMYITY
HEpPABEHCTBA. [HOK KOpHEH KBaJIPaTHOTO YPAaBHEHUS; PEIIATH KBAIPaTHBIC
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KBagparusie
YPaBHEHHUS

https://m.eds
00.ru/7f417a

8

ypaBHEHUS — TOJIHbIE U HenoHbIe. [IpoBoAUTE TIpocTeiiime
UCCJIEIOBaHMsI KBAJAPAaTHBIX ypaBHEHUI. PemaTh ypaBHeHuUs,
CBOJISIIMECS K KBaJI[PpaTHBIM, C TOMOLIbIO TPeoOpa3oBaHuil U
3aMeHoOM nepeMeHHoi. Habronath 1 aHAIM3UPOBATh CBS3h
MEX1y KOPHSMU U KOd(PPHUIIEHTaMU KBaIPaTHOTO ypaBHEHUSI.
®opmynupoBaTh Teopemy Buera, a Takxke oOpaTHyro -
TEeOpeMy, IPUMEHSITh 3T TEOPEMBI JIJIsl PEIICHHUS 3a/1a4.
Pemarh TekcTOBBIC 3a/1a4M anTreOpandecKuM CrIocoOoM:
MEPEXOJIUTh OT CIIOBECHOUW (POPMYITHPOBKH YCIOBUS 337291 K
anreOpanvdecKoil MOJICTH IyTEM COCTaBJICHHUS YPABHCHHUS;
peliaTh COCTaBJICHHOE ypaBHEHHUE; HHTEPIPETUPOBATH
pe3ynbTaT. 3HAKOMUTBCS C UCTOPUEH Pa3BUTHS anreOpbl

Pacnio3naBaTh JIMHENHBIE YPABHEHUS C JBYMS IEPEMEHHBIMM.
Crpouts rpadyuku TUHEHHBIX YPAaBHEHU, B TOM YHCIIE
UCNONb3Ys LU(pOoBbIE pecypebl. PaznuuaTs napauienbHble U

v bubnnoreka NIEpECEeKAIOIINECs MPSIMbIE TI0 UX ypaBHEHUsM. Pemathb

aBHEHUS U . N

P LHOK CHUCTEMBI JIBYX JTUHCHHBIX YPABHEHUH C ABYMS TIEPEMCHHBIMU

HEpPABEHCTBA. N .

C p 13 https://m.eds =~ moaCTaHOBKO# M CIIOXKEHUEM. Pelath MpOCTEHIIIE CUCTEMBI, B

HUCTEMBI . N
. 00.ru/7f417a = KOTOPBIX OJJHO U3 YPAaBHEHHI HE SBJISACTCS TMHCIHBIM.
aBHEHUMU

P 8 [TpuBOAKUTH TPaPHUUESCKYIO HHTEPIPETAIIMIO PCIICHHS
ypaBHEHHSI C JIBYMSI IEPEMEHHBIMU U CUCTEM YpaBHEHHIA C
JBYMs TICPEMCHHBIMH. PelaTh TEKCTOBBIC 331441
anre0pandecKkuM crocooom
dopMyIHpoBaTh CBOMCTBA YMCIIOBLIX HEPABEHCTB

bubnuoreka PMYIHP " P .

WIUTIOCTPUPOBATh UX HA KOOPAMHATHON MIPSMOM, TOKA3bIBATh

VpaBHeHUS U ITIOK pap P . P ’
anreopanyecku. [IpuMeHSITh CBOMCTBA HEPABEHCTB B XOJ1€

HEPaBEHCTBA. 12 https://m.eds . N
pelieHus 3aa4. PemaTh THHEWHbIe HEpaBEHCTBA C OHOMN

HepaBenctaa 00.ru/7f417a

8

NEPEMEHHOM, N300pakaTh PEIICHNE HEPABEHCTBA HA YHUCIOBOU
npsMoil. Pemmate cuctemMbl TIMHEHHBIX HEPABEHCTB, H300paXaThb
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pELICHUE CUCTEMBI HEPABEHCTB Ha YHUCIOBOM MPAMOU

Hcnonp30BaTh QyHKIMOHAIBHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY. BBIYHCIATh 3HaUCHHUS (DYHKIIHIA, 3JaHHBIX
dopmynamu (pu HEOOXOAMMOCTH UCTIONb30BATh
KaJIbKYJISITOP); COCTABIIATH TAOIUIBI 3HAYCHUH (QYHKITUH.

bubnuoreka . o
o LIOK Crpouts 1o Toukam rpaduxu Gyaxuii. OnuceBaTh CBOWCTBA
YHKIIHH. .
KLIMU Ha OCHOBE €€ rpauecKoro npecTaBIeHHUsL.
8 OcHOBHbBIE https://m.eds I%)IYH o pad P
CIOJIb30BATh KLMOHAJIbHYIO TEPMUHOJIOTUIO U
MOHATHS 00.ru/7f417a T THOTED
f8 CUMBOJMKY. MccnenoBats npuMepsl rpaduKkoB, OTPAXKAIOLINX
- peasbHbIe POLECChl U siBIeHUA. [IpuBoIUTH NpUMepbI
MPOLECCOB U SIBJICHU C 3aJJaHHBIMH CBOMCTBAMMU.
M cronp30BaTh KOMITBIOTEPHBIE IPOTPAMMBI [T TOCTPOSHHS
rpaduKoB PYHKIMI 1 U3y4SHHUS UX CBOICTB
Haxonuth ¢ noMoIkko rpaduka GyHKIUN 3HAYCHUE OJHOU U3
paccMaTpUBaeMbIX BEJIMUYUH 110 3HAYCHUIO Jpyroil. B
HECIIOKHBIX CITYYasx BBIPaXaTb (hOpMyJIOH 3aBUCUMOCTb
MeXTy BenmndruHaMu. OMUCHIBATh XapaKTep U3MEHEHUS OTHOM
bubnuoreka .
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS APYTOH.
DyHKIMH. I[HOK . YT
PacrioznaBaTh BubI n3ydaeMbiX GyHKimid. [loka3pBaTh
9 Yucnosble https://m.eds "
CXEMaTHUECKH MOJIOKEHUE Ha KOOPIUHATHOM MIIOCKOCTH
byHKINN 00.ru/7f417a .
8 rpadukoB dyHKimi Buga: y =X 2,y=x3,y=x, y=|x|.
- Hcnonp30BaTh GyHKIIMOHATBHO-Tpa(QUIECKIE IPEACTABICHUS
JUTSL PEIICHNS U UCCIIEIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHeHUH. [TpuMeHaTh udpoBbIe pecypchl Uil TOCTPOSHUS
rpadukoB QyHKIMIHA
bubnuoreka Bb10upate, NpUMEHATH, OLIEHUBAThH CIIOCOOBI CPAaBHEHUS YHCE,
10 [ToBTOpEenue n [HOK BBIUMCJIEHUM, TPeoOpa3oBaHuil BbIpAKEHUM, peILICHUS

00001IeHNE

https://m.eds
00.ru/7f417a

ypaBHEeHUN. OCYIIECTBIATH CAMOKOHTPOJIb BBIMOIHIEMbIX
JIEHCTBUM U CAaMOITPOBEPKY pe3yiIbTaTa BEIYUCICHUM,
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npeoOpa3oBaHuii, MocTpoeHuil. PemaTte 3a1aun u3 peanbHOM
YKU3HU, IPUMEHSATh MaTeMaTUYECKUE 3HAHUS AJIs PEeLICHUS
3aJa4 U3 IpYyrux npeamMeroB. PemaTh TEKCTOBBIE 3a4a4H,
CpPaBHHUBATbh, BHIOMPATH CIIOCOOBI pEIICHHs 3314l
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9 KJIACC

JIeKTPOHH Buapl gesiTeJibHOCTH. XapaKTEePUCTHKA BUIOB JeATEJIbHOCTH
ple
HanmenoBanue Koanua
(undposbie)
Nen/m | pa3nesioB u TeM €CTBO
oOpa3oBareJ
NMPOrpaMMbl 9aCcoB
bHEIE
pecypcbl
Pa3BuBaTh npencTaBiieHUs O YMCIIax: OT MHOYKECTBA HATYPAIbHBIX YHCET 10
MHOKECTBA JEUCTBUTENBHEIX Yncel. O3HaKOMHUTLCS C BO3MOKHOCTBIO
MPEACTABICHUS ACUCTBUTEIHHOTO YHUCIIAa KaK OECKOHEYHOU JECATUYHOM
IpOoOH, TPUMEHSTH JECATUUHBIC TPUOIMKEHUS PAllMOHATBHBIX U
HMppaMOHANIbHBIX unces. M300paxaTs JeHCTBUTEIbHBIC YHCIa TOUKAMHU
q Bubinmoreka KOOPJAMHATHOU MPSIMOM. 3aluChIBaTh, CPABHUBATH U YIIOPSIOYMBATH
HUcia " o
LHOK JNEHUCTBUTEINbHBIE YHUCIIA. BBINOIHATH, cOYeTasi yCTHBIE U TUCbMEHHBIE
BEIUHCIIEHUS. ] . .
. 9 https://m.edso = npuémsl, apupMeTHISCKHE ICHCTBHS ¢ PAllMOHATBHBIMU YHCIAMH; HAXOIUTh
JleicTBUTENbHBIE N N
0.ru/7f419d0 3HAUYEHMS CTENEHEH C IEJIbIMU MTOKa3aTeNISIMU U KOPHEW; BBIYUCISATh
JHcia - .
8 3HAQYEHMS YUCIIOBBIX BhIpakeHHil. [lomyunTh npeacTaBieHue 0 3HaYMMOCTH
JEUCTBUTENBHBIX YMCEN B IPAKTUYECKOM JACSITEIbHOCTH YEIOBEKA.
AHanM3UPOBATh U JIENaTh BBIBOJIBI O TOYHOCTH MTPUOJIMIKEHUS
JEHCTBUTENLHOTO YUCJIA MPHU pelieHuu 3aaa4. OKpyrisTh 1eHCTBUTEIbHbBIE
YUCIIa, BHITTOJHATH TPUKUIKY pPe3yJIbTaTa BRIYUCICHHH, OIEHKY 3HAUCHUN
YUCJIOBBIX BBIPKEHUN. 3HAKOMUTHCS C UCTOPHEH pPa3BUTHUSI MAaTEMAaTUKHU
Bu6 OcBauBath, 3alIOMUHATH U IPUMEHSATH TpadudecKre METOIbI PU PELICHUH
NOIMoTeKa .
VYpaBHeHus u 10K ypaBHEHUI, HEPABEHCTB U UX CUCTEM. Pacmo3HaBarth menbie U IpoOHbBIS
HEPaBEHCTBA. ypaBHeHUs. PemaTe TuHEHBIC U KBapaTHBIC YPaBHEHUS, YPABHEHHS
14 https://m.edso ’ ’

YpaBHEHUS C OJTHOU
MepEeMEHHON

0.ru/7f419d0
8

CBOJAIIUECS K HUM, IPOCTENIIINE TPOOHOpAIIIOHATbHBIE YPaBHEHHUSI.
[Ipennarate BO3MOXKHBIE CIIOCOOBI pEIIEHUs TEKCTOBBIX 3a1a4, 00CYKIaTh
UX U pelIaTh TEKCTOBBIE 33/1a4H Pa3HBIMU CIIOCOOAMU. 3HAKOMUTHCS C
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I/ICTOpPIeﬁ Pa3sBUTHA MAaTCMAaTUKA

OcBauBaTh ¥ IPUMEHATH NPUEMBI PELIEHUS CUCTEMBI ABYX JIMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMUA U CUCTEMBI JABYX YPaBHEHHUH, B KOTOPBIX

bubnuoreka OJTHO ypaBHEHHUE HE SBJSIETCS JIMHEHHBIM. Vcronap30BaTh (yHKIIMOHAIBHO-
YpaBHeHus U 14 [HOK rpaduUecKre MpeCTaBICHNUS s pEIICHUs U UCCIICIOBaHHUS YPAaBHEHUN U
HEPABEHCTBA. https://m.edso = cucreM. AHaIM3UPOBATH TEKCTHI 33124, PEIIATh HX AIreOpandecKuM
Cucremsl ypaBHEeHUNI 0.ru/7f419d0 CIOCOOOM: IEPEXOAUTh OT CJIOBECHON (POPMYIMPOBKH YCIOBHS 3a/1a4U K
8 asreOpandeckoi MOAEIH MyTEM COCTAaBIICHHUS CUCTEMbI YPaBHEHUI; peraTh
COCTaBJICHHYIO CUCTEMY YPaBHEHMI; HHTEPIPETUPOBATh PE3YNbTaT.
3HaAKOMMTbHCS C UCTOPUEH pa3BUTHS MaTEMaTUKU
Yurats, 3a11MCHIBATh, IOHUMATh, UHTEPIIPETUPOBATH HEPABEHCTBA,
HCIOJIb30BATh CUMBOJIMKY M TEPMUHOJIOTHIO. BBINOIHATE IpeoOpa3oBaHus
HEpPaBEHCTB, UCMOJIb30BATh JJIs IPEOOpa30BaHUs CBOWCTBA YUCIOBBIX
bubnuoreka HepaBeHCTB. Pacrio3HaBaTh IMHENWHBIE U KBalpaTHbIE HEPABEHCTBA. Pemare
YpaBHeHuUs U [HOK JIMHEHHBIE HEPABEHCTBA, CUCTEMBI IMHEHHBIX HEPABEHCTB, CUCTEMBbI
HEPaBECHCTBA. 16 https://m.eds0  HepaBEeHCTB, BKIIFOUYAIONIUX KBAJIPATHOE HEPABEHCTBO, M PELIATh HX;
HepaBencrBa 0.ru/7f419d0 00CYXKIaTh MOJTy4eHHBIC pelieHus. 11300paxarh pelieHrne HepaBeHCTBa 1
8 CUCTEMBI HEPABEHCTB Ha YHMCIIOBOM IPSIMOM, 3alIUCHIBATh PEILICHUE C
IIOMOIIBIO0 CUMBOJIOB. PelaTe KBaJpaTHbIE HEPABEHCTBA, UCIIONb3Ys
rpaduueckue npejacraBienus. OcBauBaTh U NPUMEHITh HEPABEHCTBA MIPU
pELIEHNN PAa3JIMYHBIX 3334, B TOM YHCJE IPAKTUKOOPUEHTUPOBAHHBIX
Pacnio3znaBath BUbI U3ydaeMbIX (QYHKIUHN; WILTIOCTPUPOBATh CXEMATHUECKH,
OOBSACHATH PACIOJIOKEHNE HAa KOOPIMHATHON MJIIOCKOCTH IpapuKoB
bubnuoreka .
oK dyskumii Buma: Yy =kx, y=kx +b,y=kx,y=x2,y=x3,y=\x,y=|x|
1 i B 3aBUCUMOCTH OT 3HaYeHMUH K03(p(PULIMEHTOB; ONUCHIBATh UX CBOMCTBA.
OyHKIUN 16 https://m.edso

0.ru/7f419d0
8

Pacnio3znaBate kBajgpaTuuHyo QyHkuuio no ¢popmyie. [lpuBoauts npumepsl
KBaJIpaTUYHBIX 3aBUCUMOCTEN U3 peanbHOM KU3HU, (PU3UKH, TEOMETPHUU.
BoisBisTh 1 0600111aTh 0COOEHHOCTH rpaduka KBaApaTUyHOW PyHKINU Y =
ax2 + bx + c. Ctpouts 1 n300paxkaTh CXeMaTUIECKU rpaduKu
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KBaJpaTUYHBIX (PYHKLUH, 3aJaHHBIX (OpMyTaMu Buaa 'y = ax2 ,y = ax2 + q,
y=a(X+p)2,y=ax2 + bx + c. AHaau3upoOBaTh U MPUMEHSITH CBONCTBA
M3YYCHHBIX QYHKIHUH I UX TOCTPOCHUS, B TOM YKCJIE C TIOMOIIBIO
U(PPOBBIX PECYPCOB

OcBauBarth u IMPUMCHATH UHACKCHBIC 0603Haqu1/1;1, CTPOUTL PCUCBBIC
BBICKA3bIBaHHA C UCIIOJIB30BAHUCM TCPMUHOJIOIUH, CBSI3aHHOM C ITOHATHEM
MOCIIeI0BATEIbHOCTU. AHAIM3UPOBATh POPMYITY N-TO YiIeHa
MOCIIEZI0BATEIBHOCTH WIN PEKYPPEHTHYIO (POPMYITY U BHIYUCIIATH YJICHBI
MOCIIeI0BAaTEIbHOCTEH, 33JaHHBIX STUMH (PopMyIamMH. Y CTaHABIUBATh
3aKOHOMEPHOCTh B IOCTPOEHUH OCIIEI0BATEIbHOCTH, €CJIA BBIITUCAHbI
MepBbIC HECKOJIBKO €€ ueHOB. Pacrio3HaBath apupMeTHIECKyIO 1
TEOMETPUUYECKYIO MPOTPECCUHU MPHU Pa3HbIX criocobax 3ananus Pemars

bubnunotexa .

OK 3aJ]auu C UCIOIB30BaHNEM (POPMYII N-TO YeHa apu(PMETHIECKON 1
Yucnossie 15 Ié[t Jim.ed reOMEeTPUUYECKOI Mporpeccuii, CyMMbl epBbIX N uneHoB. M300paxats
IIOCJIE0BATEIbHOCTH % YIEHBI I10CJIEJ0BATEIbHOCTH TOUKAMH HA KOOPAMHATHOM MJIOCKOCTH.

(8”“— PaccmaTpuBath IpuMeEpHI IPOLIECCOB U SIBJICHUN U3 PEAIbHON KU3HU,

- WUTIOCTPUPYIOIIKE U3MEHEHUE B apU(PMETHUECKOI TPOrpeccu, B
reOMEeTPHUECKON MPOrpeccuu; 1300paxarb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduuecku. Pemars 3agauu, CBA3aHHbIE C YUCIOBBIMU
MIOCJIEI0BATEIBHOCTSAMH, B TOM YHCIIE 33Ja4l U3 PEaIbHOM KU3HHU C
HCIOJIb30BaHNEM IU(POBBIX TEXHOJIOTHH (3IEKTPOHHBIX TAOJIHIL,
rpaduyecKoro KanbKyasTopa u T.11.). Pemars 3a1aun Ha ClI0XKHBIE
MIPOLIEHTHI, B TOM YHCJIE 33JJa4l U3 pealIbHOM MPAKTUKHU (C UCTIOIb30BAaHUEM
KaJIbKYJATOPa). 3HAKOMUTBCS ¢ UCTOPUEH pa3BUTHS MaTEMAaTUKU

0 bubnuoreka OnepupoBath MOHATHSAMH: MHOXECTBO, IOJIMHOKECTBO, OTIEpaIlu HaJl

60 B6T0p CHHC, [HOK MHO>KE€CTBaMU; UCIIOJIb30BaTh Tpaduiyeckoe MpeICTaBIeHHEe MHOXKECTB IS
OOODIICHHE, 18 https://m.edso  omucaHus peasbHBIX MPOIECCOB U SBJICHUI, TIPU PEIICHUH 33124 U3 JPYTrHX
CUCTEeMaTU3alHs
SHAHIH 0.ru/7t419d0 Y4eOHBIX TPEIMETOB. AKTYaTU3UPOBATh TEPMHUHOJIOTHIO i OCHOBHBIE

8

ﬂeﬁCTBHH, CBA3aHHLIC C YUCIIAMU: HATYPAJIbHOC YHUCJIO, IPOCTOC U COCTABHOC
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qHcia, AeITMMOCTh HaTypalbHBIX YUCEN, IPU3HAKH JETMMOCTH, LIEJI0€ YUCIIO,
MOJyJIb YUUCJIA, OOBIKHOBEHHAs M JECSITUYHAs ApOOH, CTaHIAPTHBIA BUA
yucia, apuMETHICCKUI KBaIpaTHBIN KOPEHb. BBIMOIHATE AeiCTBUS,
CpaBHUBATbh U YIOPAA0YMBATE YUCIIA, IPEACTABIATh YACIIA HA
KOOPAMHATHOH NMPSIMOM, OKPYIJISATh YUCIIA; BBIIOIHATD IPUKHUIKY U OLIEHKY
pe3yabTara BRIYMCICHUN. PemaTh TeKCTOBbIE 3a1aun apu(METHYECKIM
cioco6oM. PemiaTh nmpakTHUECKUe 3a/1a4u, COAEPIKaIIe IPOLEHTHI, JT0JIH,
YaCTH, BEIPAXKAIONINE 3aBHCUMOCTH: CKOPOCTh — BPEMSI — PacCTOsTHHE,

[[eHa — KOJIMYECTBO — CTOMMOCTb, 00BEM PadOThI — BpeMsl —
MIPOU3BOIUTENLHOCTE TpyAa. Pa3oupaTs peanbHbie )KU3HEHHBIE CUTYAllUH,
(GopMyIMpOBAThH X Ha A3bIKE MATEMATUKH, HAXOJUTh PEIICHUE, IPUMEHSIS
MaTeMaTHYeCKUi annapar, HHTEepIpeTHpoBaTh pe3yabTat OnepupoBarhb
MOHATUSMU: CTEIIEHb C LIEJIbIM IT0Ka3aTesieM, apu(pMEeTUIECKUN KBaJpaTHBIN
KOpEHb, MHOTOWIEH, ajiredpanydeckas 1po0b, TOKAECTBO. BhINOIHATH
OCHOBHBIE JICHCTBUS: BBIIIOJIHATH PACU€ThI 10 (OPMYyIIaM, MpeoOpa3oBbIBATH
1elnble, APOOHOPAMOHATIBHBIE BRIPAKCHUS U BBIPAKEHHS C KOPHSIMH,
peann30BBIBATh Pa3I0KEHNE MHOTOYJICHA HA MHOKUTEIH, B TOM YHCIIE C
MCTIOJIh30BaHNEM (POPMYIT Pa3HOCTH KBaPaTOB U KBaJpaTa CyMMBbI U
Pa3HOCTH; HAXOJUTh AOIMYCTHMbIE 3HAUYCHUS IEPEMEHHBIX IS
IpoOHOpaIMOHAIBHBIX BBIpAXKEHUH, KOpHEH. Mo1e1MpoBaTh C MOMOIIIBIO
(dopMyI1 peanbHbIE POLIECCH U ABIeHUs OnepupoBaTh MOHATUAMU:
¢byHkuus, rpapux GyHKIUN, HYIH QYHKIMHA, TPOMEXYTKH
3HAaKOMOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHMs, yObIBaHUS, HANOOJIbIIEE U
HaMMEHbIIIee 3HAaYCHUsT QYHKIIMU. AHAIN3UPOBATh, CPABHUBATH, OOCYKIATh
cBoicTBa (PyHKIMMH, CTPOUTH UX rpaduku. OneprupoBaTh MOHATHIMHU:
MpsiMast IPOTIOPIIMOHATBHOCTD, 00paTHAs MPOITOPIIHOHATEHOCTD, IMHEWHAS
¢byHKkuus, KBaapaTuuHas GpyHKIMs, napadona, runepooia. Mcrnonb3oBath
rpaduKu 175 ONpeeSIeHUs CBOMCTB, MPOLIECCOB U 3aBUCUMOCTEH, /s
peleHus 3a/1a4 U3 APYrux ydeOHBIX MPEIMETOB U peallbHOM KHU3HH;
MO/JIJIMPOBATh C MOMOILBIO T'Pa(HKOB peabHbIE MPOLECCH U SBICHHUS.
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OBPA30OBATEJIBHOI'O ITPOIECCA
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