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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaroniuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKW3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue OByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJICHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKxkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroi. lloHATne palMOHaNbHOrO 4YHCINA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh 00NbpIIMX yuces. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHounensl 1 MHOrouneHsl. Crenenb MHoOrouneHa. Cino)keHue, BBIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia NpeoOpa3oBaHUS YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpaduk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UncinoBsle NPOMEXKYTKH. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IMHEHHBIX YpPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajireOpanmdeckor JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHME, JCJICHHE airedpandeckux JapoOei.
PanronanbpHbIe BRIpRXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1au aNreOpandyeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkmuu. OOIACTh OMpEACICHUs] W MHOXKECTBO 3HAYCHUU
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'padux dbysxkumu. YUrenne coiicTB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, ¥ = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

PannoHnanbHble 4MCla, UPpalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apudMeThdeckue MACUCTBHUS C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHre ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JMHEHHOe, a Japyroe — BTopoi creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OXHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'padukn Gyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOI (popMyIoif u HGopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSAIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEAIU3ALUU €r0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTM MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMaTHUYECKOW KYyJIbTypOoW Kak CpeJCTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'o K€ IIpaBa APYroro 4ejJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U IMyTel UX PeIleHus;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, HOHITHS, TUIIOTE3bI 00 0OBEKTaX U SBIEHUSAX, B TOM UYHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEelIeHUs] U AEUCTBUA, (GOPMYIMPOBATh M OLEHHBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHN, OTHOMIEHWH MEXIy IOHATHIMH, (HOPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWUYHBIC, YaCTHbIC M oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHHEM 3aKOHOB JIOTUKH, IE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APTYMEHTAIIMIO, TPUBOJIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1€ CTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH [0 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOIONEHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh HH(POpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd CXeMaMH, JuarpaMMamu, HWHOM TrpaduKod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU M LIETISIMU OOIIEHHUS, SICHO, TOYHO, TPAaMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMBbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€H, HAIICJIEHHBIC HA TIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yNbTaThl  pEUIeHHMs  3aJayd,  JKCIIEpUMEHTAa,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peIIeHUsI MATEMATUYECKOU 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS UM HEJOCTIKCHUS T1ETTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BeimonHsaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, aprU(PMETHUECKUE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OgHONM (HOPMBI 3aMUCH YUCEN K JApyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BBIYMCICHH, OLIEHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NIPOLEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJIHOWIEHa HA MHOTOWIEH M MHOIOYIeHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsI MHOTOUYJICHOB ISl PELICHUS Pa3JIMYHbIX 3a7a4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemwlars yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHSA IpaBUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, NHTEPBAJbl, 3alIMCHIBATh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TOMOUIbIO (PYHKIMM W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BbIUUCIECHUHN, N300paxaTh JAEUCTBUTEIbHbBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJPATHBIE KOPHH, HCIIOJIb3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIPAXKEHU, COAEPKAIIUX CTETICHU C LIENBIM MOKa3aTeseM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BRIPAKEHUM IJIs1 pEIICHUS! PA3IMYHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh TMpocTeive UCCIeAOBaHUSI YPABHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, ONpeAesiATh CBOWCTBAa (PYHKIUU 10 €€ rpaduKy.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

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

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSI0YMBATH PAIMOHAIBHBIC U MpPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, NPOCTENIIINE TPOOHO-pAllMOHATILHBIC YPABHEHHSI.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHMUS UJIA CUCTEMBI JIBYX YPABHEHUM C IBYMS IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSAMOM, 3aMMCHIBATh PENIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

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

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHyt0 (QYHKIHUIO 10 (HopMyIie, MPUBOJIUTE TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHUS C  HUCHOJB30BaHHMEM (opMyn N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHOMN JKU3HU (C MCIIOIB30BAHUEM KAJIBKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

KomnuectBo yacos

HanmenoBanue CIIHCOK UTOTOBBIX TUIAHHPYEMBIX Croco6 oneHKH
Ne IpakTu OnexTpoHHBIE (HUPPOBHIE)
pasnicioB U TCM Kontpoisn pe3ynbTaTOB C YKAa3aHWCM 3TAllOB UX | MTOT'OBBIX INIAHUPYCMBIX
' Bcero YeCKHue o0Opa3oBaTenbHBIE PECYPCHI
IPOTPaMMBbI bIe paboTHI (dhopmupoBaHus pe3yIbTaTOB
paboTs!
BeimonHATh, coderast ycTHbIE U
MTICEMECHHBIE TIPUEMBI,
apuMeTHIeCcKne TEHCTBHS C
pannoHaIBHBIMH YUCIIAMU.
HaxonuTts 3Ha4E€HUS YHCIOBBIX
BBIPAKEHUI, IPUMEHSITh
pa3Hoo0Opa3HbIe CIIOCOOBI U IPUEMBI
BBIYHCIICHUS 3HAYCHU I JPOOHBIX -CaMOCTOSITEIbHbIC
BBIPAXEHHUH, COAEPIKAIINX a00ThI;
Yucna u P ’ P P ’
OOBIKHOBEHHBIE U JACCSATUYHbIC -KOHTPOJIbHBIE PabOThI;
BBIYHCIICHUSL. 25 1 Bubmmorexa [IOK 5
IpoOH. - OTBETHI Ha YPOKE;
ParnoHanbHbIe https://m.eds00.ru/7f415b90 | %P . YPOIE:
[epexoauts oT 0/1HOI hOpMBI -BBITIOJIHEHHUE
qrcia . .
3aIlicH Yuce K ApYron JOMAITHAX 331aHUN
(TpeoOpa3zoBBIBATh NECATHIHYIO
IpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHUHYIO, B
YaCTHOCTHU B OECKOHEUHYIO
JECATUYHYIO IPOOBb).
CpaBHHUBATH U YIOPSJOYUBATh
panroHaJIbHbIC YHCTIA.
OKpyrasTh yucia.
Hcnonp30BaTh anredpandeckyro . -CaMOCTOSITEIbHBIE
TEPMUHOJIOTHIO U CHMBOJIUKY, paboTsr,
Anrebparyeckue 97 1 Bubimorexa LIOK MIPUMEHSTH e€ B IPOIlecce OCBOCHUS | -KOHTPOJIBHBIE PaOOTHI;
BBIPAXKEHUSI https://m.eds00.ru/7f415b90 | yueGHOro mMaTepuana. - OTBETHI HA YPOKE;

HaxoanTs 3HaUeHUS OYKBEHHBIX
BBIPAXKEHUH NPH 3aJaHHBIX

-BBIITOJTHEHNE JOMAIIIHUX
3aJaHni
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YpaBHeHUs U
HEpaBEHCTBA
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3HAYCHUAX ePEMEHHBIX.
BBIMONHSTE MpeoOpa3oBaHus LEI0ro
BBIP2YKCHUS B MHOTOUICH
MPUBEACHHEM MOJOOHBIX ClIAraeMbIX,
pacKpbITHEM CKOOOK.

BBIMONHSTE YMHOKEHUE OJJHOUIICHA
Ha MHOTOWICH U MHOTOYJICHA Ha
MHOT'OYJICH, IPUMEHATE (GOPMYJIBI
KBaJIpaTa CyMMBbI U KBaJpaTa
Pa3HOCTH.

OcyLIeCTBIATh Pa3IoKESHHE
MHOTOYJICHOB HA MHOYKHTEIH C
MTOMOIIIBIO BEIHECEHUS 3a CKOOKHU
001LEr0 MHOKHUTEIS, TPYIITUPOBKA
cliaraeMbIx, IPUMEHEHUS HQOPMYJT
COKPAIEHHOIO YMHOXKCHMUSL.

Pewate nuHeliHbIE, KBaIpaTHbBIE
YpaBHEHHUS U PAIIMOHAIbHbIE
YpaBHEHUS, CBOJIALIUECS K HUM,
CUCTEMBI IBYX YPaBHEHUH C TBYMS
MEPEMEHHBIMH.

IIpoBoguTts npocreiinine
HCCIIEI0BAaHUSl YPaBHEHUH U CUCTEM
YpaBHEHUH, B TOM YHCJIE C
MIPUMEHEHHEM TpaUIecKIx
MpeCTaBICHUH (yCTaHABIUBATE,
HMMEET JI ypaBHEHUE UIIM CUCTEMA
YpaBHEHUU PEIIeHUs], €CITH UMEET, TO
CKOJIBKO, U TIpoUee).

IlepexoauTh OT CIOBECHOM
(hopMyHpOBKH 3a7a49u K e€
anreOpanvdeckoil MO C MTOMOIIBIO
COCTaBJICHUS] YpaBHEHUs WU
CUCTEMBI YpPaBHEHUH,
HHTEPIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 3314 MOJYyYEHHBIN

-CaMOCTOSITENIbHbIE
paboTsr;

-KOHTPOJIbHBIE PabOThI;

- OTBETHI Ha YPOKE;
-BBITIOJIHEHUE JJOMAIITHUAX
3alaHuH
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Koopaunats! u
rpaduku. OyHKIHA

IIoBTOpEHUE N
0006meHne
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pe3yJIbTar.

IIpuMeHsTh CBOMCTBA YHUCIOBBIX
HEpPAaBEHCTB JJI1 CPABHEHUS, OLICHKH,
pelaTh TMHEHHbIE HEPABEHCTBA C
OJIHOY NTEPEMEHHOMN U UX CUCTEMBI,
JIaBaTh TPaPUUCCKYO UILTIOCTPAITHIO
MHO>KECTBa PELLICHUI HEPABEHCTBA,
CUCTEMBI HEPABEHCTB.

N306pakaTh Ha KOOPIUHATHON
MIPSIMOIT TOUKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpAMHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbl, 3aIIICHIBATh
YHCIIOBBIE IPOMEXYTKU Ha
anredpanIecKoM SI3bIKE.
OtMmedaTh B KOOpAUHATHON
IUTOCKOCTH TOYKH IO 33/1aHHBIM
KOOPJMHATAM, CTPOUTH I'padpuKn
TUHEHHBIX QyHKIWH. CTpOUThH
rpaduk GpyHKIHMH Y = [X|.
OnwuchIBaTh C MOMOIIBIO (QYHKITHHA
U3BECTHBIE 3aBUCUMOCTH MEXIY
BEIMIMHAMU: CKOPOCTb, BpeMH,
paccTosiHue, [IeHa, KOJIMIECTBO,
CTOMMOCTb, IPON3BOJUTEIEHOCTD,
BpeMmsi, 00bEM PaOOTHL

Haxonuts 3Hauenue GyHKIMN 110
3HAYEHHIO €€ apryMeHTa.
[Tornmats rpadudaeckuii criocod
MIPECTABICHNS U aHAIHN3a
nHpopMalny, U3BJIEKaTh U
HUHTEPIIPETUPOBATh HHOOPMALIUIO U3
rpaduKOB peaNTbHBIX MIPOIIECCOB U
3aBHCUMOCTEMH.

PewaTs nHelHbIE, KBaIpaTHbIE
YPaBHEHHS U pallMOHAJIbHBIE

-CaMOCTOSITENIbHbIE
paboTsr;

-KOHTPOJIbHBIE PabOThI;

- OTBETHI Ha YPOKE;
-BBITIOJIHEHUE JJOMAIITHUX
3aJaHuN

-CaMOCTOSTCIIbHBIC
paboTHI;
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OBIIEE KOJIMYECTBO
YACOB 11O ITPOTPAMME
[Ipunoxenne k pabodeii mporpaMme - rpaduK OIEHOYHBIX MPOIETYP

102 5 0

YpaBHEHUS, CBOAALIUECS K HUM,
CUCTEMBI ABYX YpaBHEHUI ¢ IBYMsI
NePEMEHHBIMU.

IIpoBoauTh npocreiiine
HCCIIEeIOBAHUS YPaBHEHUH U CUCTEM
YpaBHEHUH, B TOM YHCIIE C
MIPUMEHEHHEM TpapuIecKux
MpeaCTaBIeHUH (yCTaHABINBATE,
HMMEET JI YPAaBHEHUE WIIK CUCTEMA
YpaBHEHUH PELIEHUs], €CIIU UMEET, TO
CKOIIBKO, U TIpOYce).

IlepexoauTth OT CIOBECHOM
(hopMYIIMPOBKH 332U K €€
anreOpandecKkoil MoIeIH ¢ IIOMOIIBIO
COCTaBIICHUS ypaBHEHUS WIIN
CUCTEMBI YPaBHEHUH,
HUHTEPIPETUPOBATE B COOTBETCTBUHU C
KOHTEKCTOM 33/1a4y MOJyYEHHBIN
pe3ynabrar.

[IpumeHsTH CBOWCTBA YHCIOBBIX
HEpaBEHCTB JIJIsl CPAaBHEHUS, OLEHKH,
peuaTs TMHEHHbIE HEPAaBEHCTBA C
OJIHOW MEPEMEHHOMN U UX CUCTEMBI,
JIaBaTh TpaUueCKyI0 UILTIOCTPAITUIO
MHO>KECTBa PEUIeHNI HEPaBEHCTBA,
CHUCTEMBbI HEPABEHCTB.

-KOHTPOJIbHBIE pabOTHI;

- OTBETHI Ha YPOKE;
-BBITIOJIHEHUE JJOMAITHUX
3alaHui



8 KUIACC

/1

KomanuectBo yacoB

HaumenoBanue

Kontpo
pa3ziesoB U TEM

Bcero | npHEBIC

MPOrpaMMBbl

padoThI
Yucnaa u
BBIYUCIICHUS. 15

KBanpaTHble KOpHU

Yucna u
BBIYUCIICHUS.
CTereHs ¢ 1EIbIM
MoKazaTeJieM

[IpakTu
JecKue
paboThI

OnexTpoHHBIE (HUPPOBHIE)
o0pa3oBaTebHbIE PECYPCHI

Bbubnnoreka [JOK
https://m.edsoo.ru/7f417af8

Bbubaunoreka [JOK
https://m.edsoo.ru/7f417af8

CHHCOK HTOTOBBIX TUIAHUPYEMBIX
PE3yIbTATOB C YKa3aHUEM 3TAIOB UX
(dopMupoBaHus

Hcnonp30BaTh HaYaIbHBIE
MPEACTAaBJICHHUA O MHOXCCTBC
}IeﬁCTBI/ITeﬂbHLIX qyucell oA
CpaBHEHMs, OKPYIJICHHS U
BBIUUCIICHHI, H300paxarh
)leﬁCTBI/ITeJIbHI)Ie yHcJia TOYKaMu Ha
KOOPJIMHATHOM IPSIMOH.

[TpumeHATH TOHATHE
apu(QMETHIECKOTO KBaJpaTHOTO
KOpHs1, HAXOIUTh KBaJApaTHBIC KOPHH,
HCTIONB3YS IPH HEOOXOAUMOCTH
KaJIbKYJIATOP, BBITIOJHATDH
npeoOpa3oBaHus BEIPAKEHUH,
COJIepIKallX KBaJ[paTHbIE KOPHH,
HCIOJIb3YS CBOMCTBA KOPHEM.
Hcnonp30BaTh 3anucu OONIBIINX U
MAJTBIX YHCEIl C TOMOIIBIO JECATUIHBIX
nIpobeit u cTeneneit yucna 10.

Hcnonp30BaTh HauaabHbIE
MIPEICTABICHNS O MHOXKECTBE
JICHCTBUTENBHBIX YHCENT VIS
CpaBHEHHUsI, OKPYTJICHUS U
BBIYHCIICHHUH, H300paxaTh
JIeHICTBUTENbHBIE YUCIIA TOUKAMU Ha
KOOPAMHATHOM MpPSIMOIA.
ITpumMensTH NOHATHE
apu(pMETHYECKOT0 KBaZpaTHOTO

Crioco0 OLIEHKU UTOrOBBIX
IUIAHUPYEMBIX PE3YJILTATOB

-CaMOCTOSITENIbHBIE Pa0OThI;
- OTBETHI HA YPOKE;
-BBITIOJIHCHUC NOMAIITHUX
3alaHui

-CaMOCTOSTeIbHBIE PA0OTHI;
- OTBETHI Ha YPOKE;
-BBINIOJTHEHUE JOMAIIHUX
3a1aHui
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Anrebpardeckue
BBIPAXKCHUSL.
KBanpatHsiii
TPEXUWICH

AnreOpanyeckne
BBIPAXKEHUSL.
AnreOpanyeckas
JIpoOb

15
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Bbubaunoreka [JOK
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KOpHS1, HAXOAUTH KBaJpaTHEIC KOPHH,
UCTIONB3YS IPU HEOOXOAUMOCTH
KaJbKYJISITOP, BHITIOJHSTh
peoOpa30BaHusl BRIPAKCHUM,

cojiep KaluX KBaJpaTHbIE KOPHH,
HCIIOJIB3YS CBOMCTBA KOPHEH.
Hcnonap30BaTh 3amycH OOJBIIMX U
MaJIbIX YHCEJ C IIOMOIIBIO TECATHYHBIX
npobeit u cremeHeit gucna 10.

IIpuMeHATh MOHATHE CTENEHU C LIEJIbIM
MoKa3aTeseM, BBIIOIHATh
peoOpa30BaHusl BRIPAKCHUM,
COJIEpKAIUX CTENEHH C LEeIbIM
MOKa3aTesIeM.

BBINONHATE TOXIECTBEHHBIE
peoOpa30BaHMs pallMOHAIBHBIX
BBIPa)KEHUI HA OCHOBE MPaBUII
JIEUCTBUY HAJl MHOTOYJIEHAMU U
anreOpandecKuMHU APOOSIMH.
PacxiianpiBaTh KBaipaTHBIN TPEXUIICH
Ha MHOKHTEJIH.

[TpumensiTh IpeobpazoBaHus
BBIPA)KEHUH JUI PELICHUS pa3IHYHbIX
3aJa4 U3 MaTeMaTUKH, CMEXHBIX
MPEIMETOB, U3 PEANbHON MPAKTUKH.

HpI/IMeHﬂTB IIOHATHUEC CTCIICHU C LICJIBIM
II0Ka3aTeCJIEM, BBIIIOJIHATH
npeoOpa30BaHus BEIPAKEHUH,
COZIepKAILUX CTENEHH C LEIBIM
MIOKAa3aTEeJIEeM.

BBINOMHATE TOXKIECTBEHHbBIE
npeoOpa30BaHusl PallMOHATBHBIX
BBIPAKCHUH HA OCHOBE IPaBUII
JIEUCTBUI Hal MHOTOUYJIEHAMH U
anredpandecKuMu APOOsSIMH.

-CaMOCTOSTEIbHBIC Pa0OTHI;
-KOHTPOIIBHBIE paboTHI;

- OTBETHI Ha YPOKE;
=BBIIIOJIHCHUEC JOMAITHUX
3aJlaHNuK

-CaMOCTOSTEIbHBIE Pa0OTHI;
-KOHTPOJIbHBIE PA0OTHI;

- OTBETHI Ha YPOKE;
-BBINIOJTHEHUE JOMAIIHUX
3a/1aHui
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YpaBHeHUs U
HEpaBEHCTBA.
KBagpaTHbie
YpaBHCHHUS

YpaBHeHus u
HEpaBEHCTBA.
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PackiagbiBaTh KBagpaTHBIN TPEXUIIEH
Ha MHOKUTEIIH.

[TpumensTh NpeobpazoBaHus
BBIPQXKEHUH JUIA PELIeHUs pa3IMYHbIX
3aja4 U3 MaTeMaTUKH, CMEXHBIX
MPEIMETOB, U3 PEaNbHOM MPAKTUKH.

PewaTth nuHeiiHbIE, KBagpaTHBIE
YpaBHEHHUSI U PallHOHATbHbIE
YpaBHEHHUSI, CBOJASIIUECS K HUM,
CHUCTEMBI JIBYX YPaBHEHH C JIBYMsI
MepEeMEHHBIMU.

IIpoBoauts mpocreiue
WCCIIEIOBaHUs YPaBHEHUM U CUCTEM
YpaBHEHUI, B TOM YHCIIE C
MIPUMEHCHHEM TpaUIecKux
TpeCTaBICHAN (YCTaHABIHNBATH,
HMEET JIM ypaBHEHUE U CUCTEMA
YpaBHEHHI pEIleHus, €ClId UMEET, TO
CKOJIBKO, U TIpOYEe).

[Tepexonuts OT cioBeCHOU
(hOpMyIUPOBKY 3a1a4U K €€
anredpandecKoi MOAENH C MOMOIIBIO
COCTAaBJICHUS] yPaBHEHUS WJIM CUCTEMBbI
YpaBHEHU, HUHTEPIIPETUPOBATD B
COOTBETCTBHH C KOHTEKCTOM 3aJIauH
MOJIYYEHHBIH pe3yJIbTaT.

[IpumeHsTH CBOMCTBA YHCIOBBIX
HEPaBEHCTB JIJISl CPABHEHUS, OLIEHKH,
pelaTh JMHEHHbIE HEPABEHCTBA C
OJHOM MEPEMEHHON U UX CUCTEMBI,
JlaBaTh TpadUIECKYI0 HILTFOCTPAITUIO
MHO’KECTBa PEIIeHUI HepaBEHCTBRA,
CUCTEMBbI HEPABEHCTB.

PewaTh nuHeiiHblE, KBaJpATHBIE
YPaBHEHHS U pallIOHAJIbHBIE

-CaMOCTOSITENIbHbIE Pa0OThI;
-KOHTPOJIEHBIE PAOOTHI;

- OTBETHI Ha yPOKE;
-BBITIOJTHEHUE JOMAITHNX
3aJaHuN

-CaMOCTOSTEIbHBIE PaOOTHI;
- OTBETHI Ha yPOKE;
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Cucrembl
ypaBHEHU

YpaBHEHHS, CBOJSIINECS K HUM,
CUCTEMBI JABYX YpaBHEHHI C IBYMsI
MepEeMEHHBIMU.

IIpoBoauts mpocreiue
WCCIIEeIOBaHUs YpaBHEHUM U CUCTEM
YpaBHEHHUIA, B TOM YHCIIE C
MIpUMEHECHHEM TpaduIecKux
TIpeCTaBICHAH (YCTaHABINBATH,
HUMEeT JI ypaBHEHUE WITH CHCTEMa
YpaBHEHHI PEIICHNUS, €CIIH UMEET, TO
CKOIIBKO, U TIpoYee).

[lepexonuts OT cioBecHOU
(HOpMyTHPOBKH 33714 K €€
anredOpandecKoil MOACIH C TIOMOIIBIO
COCTaBIICHUS] ypaBHEHUS MIIA CUCTEMBI
YpaBHEHUIA, UHTEPIIPETUPOBATDH B
COOTBETCTBUH C KOHTEKCTOM 3a7auil
MIOJYYCHHBIA pPe3ybTaT.

[IpumeHsTH CBOMCTBA YHCIOBBIX
HEpaBEHCTB JUISI CPAaBHEHHUS, OLICHKH,
pemaTh JHHEHHBIC HEPaBEHCTBA C
OJHOW MEPEMEHHON U UX CUCTEMBI,
JTaBaTh rpapUUECKYI0 HILTIOCTPAIHIO
MHO’KECTBa PEIlICHUI HEPaBEHCTBRA,
CHUCTEMBI HEPABEHCTB.

-BBIMTOJIHEHHE JOMAIITHUX
3aJaHuHA

YpaBHeHus u
HEepaBEHCTBA.
Hepasencrsa

12
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PewaTs nuHeitHble, KBagpaTHbBIE
YpaBHEHHUSI U pallHOHAIbHbIE
YpaBHEHHUSI, CBOJISIIUECS K HUM,
CHUCTEMBI JIBYX YPaBHEHHUH C JBYyMsI
MePEeMEHHBIMHU.

IIpoBoauts mpocreiimue
HCCIIEIOBaHUSI YPAaBHEHUN U CUCTEM
YpaBHEHHUI, B TOM YHCIIE C
MPUMEHEHHUEM rpauIecKux
npeacTaBieHuil (ycTaHaBIUBATh,
MMEET JIM ypaBHEHUE UJTU CHCTEMA

-CaMOCTOSITEIbHBIC PA0OTHI;
-KOHTPOJIbHBIE PabOTHI;

- OTBETHI Ha YPOKE;
-BEINIOJIHEHHUE JOMAITHHUX
3aJaHHI
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DyHKIUU.
OCHOBHBIE TOHATHS

bubanoreka [JOK
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YpaBHEHHI PEIICHNUS, €CTIH UMEET, TO
CKOJIbKO, U TIpOUee).

[TepexoauTs OT CIOBECHOM
(HOpMyITHPOBKH 3a/1auu K ¢€
anreOpandecKoil MOACITH C TIOMOIIBIO
COCTaBIICHUS] ypaBHEHUS HIIA CUCTEMBI
YpaBHEHHIA, HHTEPIIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aa4H
TIOJYYCHHBIA pPe3ybTaT.

[IpumeHTH CBOMCTBA YHCIOBBIX
HEpaBEHCTB U CPAaBHEHHUS, OLICHKH,
pelaTh IMHEHHbIE HEPABEHCTBA C
OJHOW NEPEMEHHOMN U UX CUCTEMBI,
JTaBaTh rPapUUECKYIO0 UILTIOCTPAIIHIO
MHO>KECTBa PEIlICHUI HEPaBEHCTBRA,
CHUCTEMBbI HEPABEHCTB.

[ToHnMaTh 1 UCTIONB30BATh
(hYHKIIMOHAJIBHBIC TOHATHUS U S3bIK
(TepMUHBI, CHMBOJIMYECKHE
0003HauCHNS), ONPEAETIATH 3HAUCHNE
(yHKIIMY IO 3HAYEHUIO apTYMEHTAa,
OMpeNeNaTh CBOMCTBA (DYHKIMH IO €
rpaduky.

Ctpouts rpaduKH 3JIeMEHTapHBIX
(hyHKIMIT BUAA:
y=k/x,y=x2,y=x3,y=|x|, y = Vx,
ONKCHIBATH CBOMCTBA YUCIIOBOM
¢byHKIMY 110 €€ rpaduKy.

-CaMOCTOSTEIbHBIC Pa0OTHI;
- OTBETHI Ha YPOKE;
-BEITIOJTHEHHE JOMAITHHUX
3aJlaHnuN

DyHKIUHU.
Yucnoskle
dbyHKIIIH

bubnuorexa I[IOK
https://m.edsoo.ru/7f417af8

[ToHumarsp 1 UCNONIB30BATH
(DYHKIIMOHATILHBIC TIOHATHUS U S3BIK
(TepMUHBL, CAMBOITHYCCKHE
0003HaUCHHS), ONPEACIIATh 3HAUCHUE
(DYHKIMH TI0 3HAYCHUIO apTyMEHTA,
OTIPEJIeNIATh CBOMCTBA (DyHKIIMH TT0 €€

rpaduKy.

-CaMOCTOSITEIbHBIC PA0OTHI;
- OTBETHI Ha YPOKE;
-BEINIOJIHEHHUE JOMAITHHUX
3aJaHHI
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Ctpouts rpaduKu 37IeMEHTapHBIX
(yHKIMId BUA:
y=k/x,y=x2,y=x3,y=|x|, y = x,
ONHCHIBATH CBOMCTBA YUCIIOBOM
dyHKIMH TI0 ¢€ TpaduKy.

IToBTOpEHUE 1

1
0 00001menne

OBIIEE KOJIMYECTBO
YACOB I1O0
[NTPOT'PAMME
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Bbubnnoreka [JOK
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PewaTth nuHeiiHbIE, KBagpaTHBIE
YpaBHEHHUSI U PallMOHAIbHbIE
YpaBHEHHUSI, CBOJASIIHUECS K HUM,
CUCTEMBI JABYX YPaBHEHUH C JBYMsI
NEPEMECHHBIMU.

IIpoBoauts mpocreiue
HCCIIEJOBAaHUS YPAaBHEHUN U CUCTEM
YpaBHEHUI, B TOM YHCIIE C
MIPUMEHCHHEM TpaQUIecKux
TpeCTaBICHAN (YCTaHABINBATH,
HMEET JIM ypaBHEHUE UM CUCTEMA
YPaBHEHHUH pEILEHUs, €CIIU UMEET, TO
CKOJIBKO, U TIpOYEe).

IlepexonuTs OT CI0BECHOM
(hopmynupoBKH 33729 K €€
anredpandeckoil MOAENH C MOMOLIBIO
COCTaBJICHUS YPABHCHUS WJIN CUCTEMBI
YpaBHEHU, HUHTEPIIPETUPOBATD B
COOTBETCTBUU C KOHTEKCTOM 331a4u
MOJIyYEHHBIH pe3yJIbTaT.

-CaMOCTOSTEbHBIC Pa0OTHI;
-KOHTPOIBHBIE paboTHI;

- OTBETHI Ha YPOKE;
-BBIIOJIHEHHE JOMAIITHUX
3aJaHuN

[Tpunosxxenne k pabodeii mporpamme - rpaduk ONEHOYHBIX MPOLELYD
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9 KIIACC

HanmenoBanue
pa3aenoB U TeM

KomnuecTBo yacoB

OnexTpoHHbIE (1D POBBHIE)

CHHCOK HTOTOBBIX TUTAHUPYEMBIX
PE3YJIBTATOB C YKAa3aHHUEM I3TAIIOB UX

Crioco0 OIIEHKH HTOTOBBIX
TUIAHUPYEMBIX PE3YJIbTATOB

n/m Bcero | nbHBIE 00pa3oBaTeIbHBIC PECYPCHI OPMUDOBAHHUS

NIPOTrpaMMBbl P pecyp opmup

CpaBHUBATH U YIOPSI0YUBATH

palMoHabHbBIC U UPPALUOHATBHbIC

YHcIna.

BboinonHaTs apuMeTHIECKIe

[[eﬁCTBHSI C pallMOHAaJIbHBIMU YUCJIaMHU,

coyeTasd YCTHbIC U MIMCbMCHHBIC

. -CaMOCTOSITENbHBIE PAOOTHI;
Yucna n MPUEMBI, BBITIOJTHATH BBIYHUCIICHUS C
- OTBETHI HA YPOKE;
BBIYKCIICHUS. Bubnuoreka [IOK UppaLMOHAIBHBIMU YHUCIIAMU.
. ) . -BBIMOJHEHUE JOMAIITHUX
JlelicTBUTEIbHBIC https://m.edsoo.ru/7f419d08 HaxonuTh 3HaYCHHS CTETICHEH ¢ N
. 3ajaHui

qucIa LEJBIMU [TOKA3aTeISIMUA M KOPHEH,

BBIUUCIIATh 3HAUYEHHS YUCIOBBIX
BBIPa)KEHUH.

OKpyrisiTh JEMCTBUTENBHBIE YUCIIA,
BBINOJIHATH IPUKUIKY pe3ylIbTaTa
BBIYUCIICHHUH, OIEHKY YHCIOBBIX
BBIPAXKECHUI.

YpaBHenus u
HEpaBeHCTBaA.
YpaBHeHUs ¢ OAHON
[epeMeHHOI

Bbubaunorexa [JOK
https://m.edsoo.ru/7f419d08

PewiaTh iuHeHBIE U KBaJpaTHbIE
ypaBHEHHUS, YPABHEHUS, CBOJISLIUECS K
HUM, TIPOCTEHIINE APOOHO-
pauuoHaIbHbIE YPAaBHEHHUSI.

Pemats cuctemsbl 1BYX JIMHEUHBIX
YpaBHEHUH C IBYMS TIEPEMEHHBIMH U
CUCTEMBI IBYX YpaBHEHHH, B KOTOPHIX
OJIHO YpPaBHEHHE HE SIBIISETCS
JIMHEHHBIM.

-CaMOCTOSTEIbHBIE Pa0OTHI;
-KOHTPOJIEHBIE paboTHI;

- OTBETHI Ha YPOKE;
-BBINIOJTHEHUE TOMAIIHUX
3aJaHui



https://m.edsoo.ru/7f419d08
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Pemate TekcTOBBIE 3aMaUN
anreOpanIeckuM CrIocoOoM ¢
TIOMOIIBIO COCTABJICHUS yPaBHEHUS
WJIN CUCTEMBI JIBYX YPaBHEHHUH C IBYMSI
NepeMEHHbIMHU.

IIpoBonuTs mpocreiue
HCCIIeIOBaHMs YPaBHEHUHN U CUCTEM
yYpaBHEHUH, B TOM 4HCJE C
MIPUMEHEHHEM IpapuIecKux
TIpeACTaBICHUI (YCTaHABINBATS,
HMEET JI1 ypaBHEHHE UM CHCTEMA
YpaBHEHHH PEIICHNS, €CIIH HMEET, TO
CKOJIbKO, U TIpOYee).

PewaTe nuHeliHbIE HEPABEHCTBA,
KBaJIpaTHbIC HEPABEHCTBA, H300paKaTh
pelIeHne HepaBEeHCTB Ha YHCIIOBOH
NIPSIMOM, 3aIlUCBIBATh PELICHUE C
MIOMOIIIBIO CIMBOJIOB.

Pemate cuctemsl IMHEHHBIX
HEpPaBEHCTB, CHCTEMBI HEPABEHCTB,
BKJIIOYAIOIME KBAAPaTHOE
HEpPaBEeHCTBO, N300paKaTh peIICHNe
CHCTEMBI HEPaBEHCTB Ha YHCIIOBOI
MIPSIMOH, 3aIMCBIBATh PELIEHHUE C
MIOMOIIIBIO CIMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA [IPU
peIIeHNH pa3IMIHBIX 33/1ad.

YpaBuenus u
HEpaBeHCTBaA.
CucreMbl ypaBHEHUI

14

Bbubaunoreka [JOK
https://m.edso0.ru/7f419d08

Pewath uHeHbBIE U KBaJpaTHBIE
YpaBHEHHUS, YPABHEHUS, CBOJISLIUECS K
HUM, TIPOCTEHIINE APOOHO-
paroHaIbHBIE YPaBHEHUS.

Pemats cuctemsbl JBYX JIMHEUHBIX
YpaBHEHUU C IBYMS TIEPEMEHHBIMH U

-CaMOCTOSITEIbHBIC PA0OTHI;
-KOHTPOJIHBIC PabOTHI;

- OTBETHI HA YPOKE;
=BBIIIOJIHCHUEC JOMAIITHUX
3aJJaHuK
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YpaBuenus u
HEpPaBEHCTBA.
Hepasencrsa

16

Bbubaunorexa [JOK
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CHCTEMBI IByX ypaBHEHHH, B KOTOPBIX
OITHO ypaBHEHHE HE SBISIETCS
JIMHEHHBIM.

Pemate TekcTOBBIE 3a1aUN
anreOpandeckuM criocoOoM ¢
TIOMOIIBIO COCTABJICHUS YPaBHEHUS
WUJIM CUCTEMBI IBYX YPABHEHUH C IBYMS
MePEMEHHBIMHU.

IIpoBoguTts npocreimue
HCCIICIOBAHMS YPAaBHCHUN M CUCTEM
YpaBHCHHH, B TOM YHCJIE C
MIPUMEHEHHEM TpapUIeCcKIX
TIpeaCTaBIeHUH (yCTaHABIUBATE,
AMEET JIU ypaBHCHUE MU CHCTEMa
YpaBHEHUH pellIeHus], €CITU UMEET, TO
CKOJIbKO, U TIpoUee).

Pemars nvHelHbIE HEPABEHCTBA,
KBaJIpaTHbIE HEPABEHCTBA, N300pakaTh
pelieHne HEPaBeHCTB Ha YHCIIOBOM
MIPSIMO¥A, 3aITUCHIBATh PEIICHHUE C
IIOMOII[LI0 CHMBOJIOB.

Pemate cucTeMBl TMHEHHBIX
HEPaBEHCTB, CHCTEMBI HCPABEHCTB,
BKITIOYAFOIIME KBaIPaTHOE
HEpaBEeHCTBO, N300paXKaTh pelieHne
CUCTEMbI HEPABEHCTB Ha YHUCIIOBON
NIPSIMOM, 3aIlMCBIBaTh PEIICHUE C
TIOMOII[bIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MIPU
pelIeHnH pa3IMYHBIX 3aay.

Pemars nuHelHbIE U KBaJpaTHBIE
YpaBHEHUS, YPABHEHUS, CBOISAIITHECS K
HUM, TIpocTeimme ApobHo-

-CaMOCTOSTEIbHBIE Pa0OTHI;
-KOHTPOJIFHBIE paboTHI;
- OTBETHI Ha YPOKE;



https://m.edsoo.ru/7f419d08

pamMoHaNbHBIE YPAaBHEHHUS.

Pewate cucteMbl IByX JUHENHBIX
YpaBHEHHH C IBYMs IEPEMEHHBIMA U
CHCTEMBI IByX ypaBHEHHH, B KOTOPBIX
OJIHO YpaBHEHHE HE SIBISIETCS
JIMHCHHBIM.

Pemrath TekcTOBBIC 3a4aUK
anreOpandeckuM criocoOoM ¢
TIOMOIIBIO0 COCTABIICHUS YPaBHEHUS
WA CUCTEMBI ABYX YPAaBHCHHI C IBYMS
IepEeMEHHBIMH.

IIpoBoauth npocreinine
HCCIICIOBAHMS YPAaBHCHUN M CUCTEM
YpaBHCHHH, B TOM YHCJIE C
MIPUMEHEHHEM IpapuIecKux
MIpeCTaBICHUHN (YCTaHABIUBATH,
HUMEET JI ypaBHEHUE UM CUCTEMA
YpaBHEHUU pelIeHUs], €CITH UMEET, TO
CKOJIbKO, U TIpoUee).

Pewiath uHeliHbIE HEPABEHCTBA,
KBaJ[paTHBIC HEPABCHCTBA, N300pakaTh
pelIeHre HepaBeHCTB Ha YUCIIOBON
MIPSIMO¥A, 3aITUCHIBATh PEIICHHUE C
IIOMOII[bI0 CHMBOJIOB.

Pemath cHCTEMBI THHEHHBIX
HEPAaBEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOYAIOIINE KBAIPATHOE
HEpaBEHCTBO, N300paXkaTh pelIeHre
CUCTEMBI HEPaBEHCTB Ha YHUCIIOBOM
MPSIMO¥A, 3aITUCHIBATh PEIICHHUE C
TIOMOII[bIO CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA MIPU
PEIICHUH Pa3INIHBIX 3a/1a4.

-BBIMTOJIHEHHUE JOMAIITHUX
3aJaHuN




OyHKIUU
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bubaunoreka [JOK
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PacriozHaBaTh (QyHKIMH H3y4EHHBIX
BUIOB. [ToKa3bIBaTh CXEMATHIECKH
PAcCIIONIOKeHUE Ha KOOPIMHATHOM
IUIOCKOCTH Tpa)uKOB (PYHKINH BHIA: Y
=kx,y=kx +b,y=Kk/x,y=ax2 + bx
te,y=x3,y=x,y=x|,B
3aBUCHMOCTH OT 3HAYECHUH
K03(p(HhUIIMEHTOB, OIMCHIBATH CBOWCTBA
GyHKIMHA.

CTpouTh 1 H300paKaTh CXEMaTHICCKH
rpaduKu KBaAPATUIHBIX (YHKINH,
OIHMCHIBATH CBOMCTBA KBaIPATHIHBIX
¢byHKUIHH 10 BX rpaduKaM.
PacrozHaBaTh KBaJpaTHIHYIO
¢byHKIMI0 IO GOpMYyIIe, IPUBOIUTH
MIPUMEPBI KBaApaTHYHBIX QyHKUIUMIT n3
peanbHOW KU3HH, PU3HUKU, [EOMETPHUH.
HU(POBBIX TEXHOJIOTHIA).

-CaMOCTOSITEIbHbIC PA0OTHI;
-KOHTPOJIbHBIC PabOTHI;

- OTBETHI Ha YPOKE;
-BBIIOJIHEHHE JOMAIITHUX
3aJaHuN

Yucosbie
MOCIEI0BATEIIFHOCTH

15

bubanoreka [JOK
https://m.edso0.ru/7f419d08

YucnoBele MOCIEA0BATEILHOCTH U
MPOrpeccuun

Pacrnio3HaBaTh apu(pMeTHIecKyo U
TEOMETPUUECKYIO MTPOTPECCHU TPU
Pa3HBIX CIIOCO0aX 3aIaHMS.
BBIMONHATE BEIUUCICHHUS C
UCIOJIb30BaHHEM (HOPMYJI N-TO YiIeHA
apu(HMETHIECKON 1 TEOMETPHUIECKOM
MPOTpeccUuid, CyMMBbI MEPBBIX N YJIECHOB.
N3o06paxkaTh 4iieHBI
MOCJIEI0BATEILHOCTH TOYKaMHU Ha
KOOPJIMHATHON TUIOCKOCTH.

Pemate 3amaun, cBsI3aHHBIE C
YUCJIOBBIMH TTOCJIEIOBATEILHOCTSMH, B
TOM YHCJIE 3aJ1a49¥ U3 pPeaTbHON )KU3HU

-CaMOCTOSTEIbHBIC Pa0OTHI;
-KOHTPOIBHBIE paboTHI;

- OTBETHI Ha YPOKE;
=BBIIIOJIHCHUEC JOMAIITHUX
3aJJaHuN
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IToBTOpEHNUE,
00001IenuE,
CHCTEMAaTHU3aLHS
3HAHMI

18

Bbubauorexa [JOK
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(c cIoNIB30BaHUEM KaJIbKYJIATOPA,
OU(PPOBBIX TEXHOIOTHI).

Pewath cucteMbl IByX JTUHEHHBIX
YpaBHEHUU C IBYMS IEPEMEHHBIMU U
CUCTEMBI ABYX YpaBHEHUI, B KOTOPBIX
OJIHO YPaBHEHHE HE SIBISIETCA
JIUHEWHBIM.

Pewate TekcToBbIE 3a1a4n
anrebpandeckuM CrIocoOoM ¢
TIOMOIIBIO0 COCTABIICHUS YPaBHEHUS
WUJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMS
MepEeMEHHBIMHU.

IIpoBoguTts npocreimue
HCCIIEIOBAHUS YPABHEHUN U CUCTEM
YpaBHEHHUH, B TOM YHCJIE C
MIPUMEHEHHEM TpapUIeCKIX
MpeCTaBIeHUH (yCTaHABIUBATE,
HMMEET JI YpPaBHEHUE WJIM CUCTEMA
YpaBHEHUH pelleHus], €CIIM UMEET, TO
CKOJIBKO, U TIpoUee).

Pemars nMHeliHbIE HEPABEHCTBA,
KBaJIpaTHbIE HEPABEHCTBA, N300pakaTh
peleHne HEPaBeHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIUCBIBATH PELIEHUE C
TIOMOILBIO CUMBOJIOB.

Pewath cucreMbl TUHEHHBIX
HEpaBEHCTB, CUCTEMbI HEPABEHCTB,
BKJIIOYAIOLIME KBAaPATHOE
HEPaBEHCTBO, H300paKaTh PEIICHIE
CUCTEMBI HEPaBEHCTB Ha YHUCIOBON
NIPSIMOM, 3aIlMCBIBaTh PELICHUE C
TTIOMOIIBI0 CHMBOJIOB.

-CaMOCTOSTEIbHBIC Pa0OTHI;
-KOHTPOIIBHBIE paboTHI;

- OTBETHI Ha YPOKE;
-BBIIIOJIHEHHE JJOMAIITHUX
3aJaHuN



https://m.edsoo.ru/7f419d08

Hcrionp30BaTh HEPAaBEHCTBA IIPU
pELICHUH Pa3INYHBIX 3a7ad.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

[Tpunoxxenue k paboueii mporpaMme - rpaguK OLIEHOYHBIX MPOLEAYP
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