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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK U TyMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO s
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJie W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOppl oOecreyrBacT pa3BUTUE YMEHHUsI HaOIOaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBINUICHUSI OOYYaroOIIMXCS: OHU HCIOJB3YIOT JACAYKTUBHBIE W
UHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETHU3ALHI0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIT  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3alieil 1esTeTbHOCTHOTO MPUHIINIA 00YyIEeHHUS.

B crtpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa u BeIUUCICHUS», K ANTeOpanyecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkmmmy. Kaxkgas w3 3THX colepikaTelbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0OydarommMmcs
IPUXOJIUTCS JOTHYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMmMaTuueckoro s3pika. CopepxaTenbHON U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JaNbHENIIero U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIMXCs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCETHEBHOM
’KU3HU. PazBUTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHUE MATEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJICHMM peaqpHOTO Mupa. B 3agaun oOyueHus anreOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MATEMATUYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3ydyeHue marepuana CHOCOOCTBYET Pa3BUTHIO Y OOy4aroUIMXcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kkjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezeo).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroi. IloHATue panMOHaNBHOrO 4YHCHA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeielieHue, NpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

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

AuredpanvyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencrasiaeHue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo popmynam. [IpeodpazoBanne OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OpnHounensl 1 MHOrouseHbl. CreneHb MHorowieHa. CioKeHre, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMysbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUS, MpaBuia MpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN 110
YCJIOBHIO 3aJ1a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPaBHEHUM.

JIuneiitHoe ypaBHEHHE C JABYMs MEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU
ciocoO0oM MOACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3alad € IOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncoBbIE IPOMEXKYTKHU. PaccTosiHne MExXIy
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMmocTed. [lonstue Qynkuun. ['paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHkimm
y = |X|. I'padmyeckoe pernieHue ITUHEHHBIX YpPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [lonsitue 00 uppalvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEeoOPa30BAHUIO YUCIOBBIX BhIpaKECHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnreOpandeckue BhIpaKCHUSAJITeOpandecKue BbIPaKeHusl

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEIIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJeHUE aireOpandeckux ApoOeH.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUs U HEpABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJApPAaTHOTO YpaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['paduueckas uaTEpHpeTanvs ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX ypaBHEHUW C JABYMs II€pEMEHHBIMHU. lIpuMepnl pelieHus cuctem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbyukiuu. CiocoOsl 3aaHus PYyHKIIHMA.

I'paduk ¢ynkuuu. Utenwe cBorcTB GyHKIUU 10 €€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



OyHKIMKA, OMHUCHIBAIOIIME TPAMYI0O ¥ OOpaTHYIO TIPONOPIIMOHAILHBIC
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

PannonanbHble 4MCla, UPpalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHbBIE
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHWCE, AapU(PMETHUYECKHUE JEUCTBHUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN. PerieHue TEeKCTOBBIX 3ajiay
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOPHIX JMHEHHOe, a Japyroe — BTopoi cteneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byrkmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBOWCTBA.



YucnoBble  mociieoBaTeIbHOCTUYHCIOBBIE  NMOCJAEI0BATEIBHOCTH M
Nnporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
PEKyppEeHTHOH (popMmyioit u GopMyIoi N-To YiieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. PopMmysbl N-ro YieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrpeCCUil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBbI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS MTPOrpaMMBbl Y4EOHOTO Kypca «Aredpa» XxapakTepus3yroTcs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBIICHUEM HHTEpPEca K MPOIUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTWKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCHUMCKON MATEMAaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKECHUH B
JIPYTUX HAayKax W MPUKIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3allud €ero IMpaB, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SIBICHUN, MPOLEAYp TPa)xJaHCKOTO OOIIECTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHUIO ITHYECKUX MPOOJIEM, CBA3aHHBIX C IPAKTHUYECKUM
MPUMEHEHUEM JOCTHUKEHUN HAyKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyaoBOE BOCIMTAHUE:

YCTaHOBKOI Ha aKTMBHOE y4YacCTUE B PEUICHUU NMPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HAIIPaBJICHHOCTH, OCO3HAHUEM
BOXHOCTH MaTEMaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEU JKU3HU JJIsl YCIICITHON MPO(eCCUOHATIBHON IEATeIbHOCTH
Y pa3BUTHEM HEOOXOJMMBIX YMEHUHN, OCOZHAHHBIM BBIOOPOM U MOCTPOCHUEM UHIUBUIYATHHOM TPAaeKTOPUU OOpa3oBaHUs
Y )KM3HEHHBIX IJIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U ACTETHYECKOMY BOCIPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB, 33y, PEUICHUH,
paccyXIeHu, YMEHHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpHEHTaIlel B JeATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYUYHBIX MPECTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, MPUPOJALI W OOIIEeCTBA, MOHUMAaHWEM MAaTEMAaTHYECKOM HayKH Kak cQepbl YeI0BEUYECKOU
NEATEeIIbHOCTH, ATANoB €€ pPa3BUTHUS W 3HAYUMOCTH JUISl PA3BUTUS IUBWIM3ALMH, OBJIAJEHUEM SI3BIKOM MaTEMaTUKU U



MaTEeMaTUYECKOM KyJIbTYpPOi KaK CPEACTBOM MTO3HAHUS MHUPA, OBJIAJECHUEM MTPOCTEUIIMMH HAaBBIKAMH UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) puznyeckoe Bocnuranue, GopMUPOBAHME KYJIbTYPHI 310POBbSI M IMOLMOHAJIBHOIO 0JIArONOJIyYHsI:

TOTOBHOCTBIO IPUMEHSTh MATEMAaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHUS 37J0pPOBOr0 00pa3a KU3HU
(3m0poBO€ MHTaHWE, COAJAHCUPOBAHHBIM PEKUM 3aHATUM U OTAbIXa, peryjspHas (u3nueckas aKTUBHOCTD),
c(OpMUPOBAHHOCTHIO HaBbIKa PeICKCUH, TPU3HAHUEM CBOETO IMpaBa Ha OMMOKY M TaKOTO e MpaBa JAPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpUEHTALlMEH Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUN JJIs peuIeHHs 3a/1a4 B 00JaCTH COXPAHHOCTH OKPY KaroLIeH
Cpelbl, IJIAHUPOBAHMS IOCTYIIKOB M OLEHKM KX BO3MOXXHBIX IOCJIEACTBUN I OKPY’KAIOIIEH Cpelbl, OCO3HAHUEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTEH X PELCHUs;

8) ajanTanus K H3MEHSIIOIMMCSH YCJIOBUSAM COLUAIBHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
IPAKTHYECKYIO JIEATENbHOCTh, B TOM YHUCIE YMEHHUE YUUThCS Y JIPYTUX JIFOJeH, IpruoOpeTaTb B COBMECTHON JEATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4YHcCle (OPMYyIUpPOBATH UAEH, MOHSATHUS, THIIOTE3bI 00
OOBEKTaX U SBJIEHUSAX, B TOM YHCIE€ paHEe HEU3BECTHBIX, OCO3HAaBAaTh Je(PUIMUTBHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEH, MJITAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAlLMIO KaK BBI30B, TPEOYIOLIHIA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIECHUS U JAeHCTBUs, (OPMYIUPOBATh U OLEHUBATh PUCKU M MOCIEACTBHUS,
dhopMUpOBATH OIIBIT.

METANPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue JelicTBUA:



BBISIBJISITH M XapaKTePU30BaTh CYLICCTBEHHBIC NPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHATUN, OTHOIICHUM
MEXIy TOHATUSAMH, (POPMYIUPOBATH OMpEACNICHUs TOHATUN, YCTAHABIMBATh CYILICCTBEHHBIH MPU3HAK
KJIacCU(pUKALMU, OCHOBAHHMS JJIs1 000OIICHUS U CPaBHEHHUS, KPUTEPUHU POBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYJIUpOBaTh U MNPeoOpa3oBbIBATh CYXKACHHS: YTBEPAUTEIbHbIE U OTpPHUIATEIbHBIC,
€IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUs B (pakTax, JaHHBIX, HAOIIOCHUSIX U
YTBEPKJICHUSX, IPEIaraTb KpUTEPUH ISl BBISBICHHS 3aKOHOMEPHOCTEW U MPOTHUBOPEUYMH;

JIeJIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JACAYKTUBHBIX M HWHAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3AKJIIOUEHHI M0 aHAJIOTUH;

pazOupaTh JOKa3aTelbCTBA MAaTEMAaTHYECKUX YTBEPXKIEHUU (NpsMblE W OT MPOTUBHOIO), MPOBOJIUTH
CaMOCTOATENIbHO HECIIOKHBIE I0KA3aTENbCTBA MATEMATUUECKUX (PAKTOB, BHICTPAUBATh apT'yYMEHTALIUIO, IPUBOIUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 peleHus: yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELLEHUs, BBIOMpATh Haubosee
HNOAXOMSIINANA ¢ YYETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBaTe/IbCKHe J1eiicTBUS.

UCTIONb30BaTh BOMPOCHI KAaK HCCIENOBATENLCKUNA WHCTPYMEHT TIO3HaHWs, (OpMYyIHpOBaTh BOMPOCH,
bukcupyomye mpoTUBOpeUre, MpodIeMy, CaMOCTOSTENBHO yCTaHABIUBATh UCKOMOE U JaHHOE, (hOpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHE;

IPOBOAUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT, HEOONBILIOE UCCIIEI0OBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEX 1Y COOOM;
CaMOCTOSITENIbHO (pOpMYJIMpOBaTh OOOOIIEHHS W BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOIO HaOIIOCHUS,
UCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIIEHMIA;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATH MPEINOJI0KEHUS O €r0 pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIUHU, JAHHBIX, HECOOXOAUMBIX JIJIsl pEIICHUs 3a1a4H;



BBEIOMPATH, aHATM3UPOBATH, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUYHBIX BHIOB M (popm
MIPEICTABIICHNUS,

BEIOMpATh (popMy mpencTaBieHuss HHOOPMAITUU U HWILTIOCTPUPOBATH PEIIaeMbIe 3aa4d CXEMaMH, JHarpaMMaMu,
WHOM TpauKOM 1 MX KOMOMHAITUSAMU;

OILICHWBATh HAAGKHOCTh WMH(MOPMAIMUA TO KPUTEPHSIM, MPEAJIOKEHHBIM YYHUTEIEM HWIH CPOPMYITUPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁHLIe I[eﬁCTBHﬂi

BOCIPUHUMATh U (POPMYIHPOBATh CYKJIEHUS B COOTBETCTBUM C YCJIOBHSAMH U LENSIMH OOIIEHUS, SCHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 X0y PELICHUS
3a/1a4i, KOMMEHTHPOBATh NOJIy4EHHBIN PE3YyJIbTAT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKIAa€MOl TeMbl, MpOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh WJIEH, HALCJICHHBbIE HA TOWUCK PELIEHUS, COMOCTABIATH CBOM CYXKICHHUS C CYXACHUSIMHU IPYTHUX
YYaCTHUKOB JMajnora, oOHapyXUBaTh Pa3MuUE€ U CXOJCTBO IMO3ULUH, B KOPPEKTHON (opme (PopMyIupoBaTh
Pa3HOIUIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PELICHUS 3a/1a4i, SKCIEPUMEHTA, UCCIIEOBAaHUs, MPOEKTa, CAMOCTOSITENIbHO BBIOUPATh
dbopmaT BBICTYIUUICHUS ¢ YUETOM 3aj1au MIPE3CHTAIMU U OCOOCHHOCTEHN ay IUTOPUU;

NOHMUMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W WHIWBHUIYaIbHOW pabOThl MpPU PEUICHUH Y4YEOHBIX
MaTeMaTUYECKHX 3a/1a4;

OPUHUMATH 1I€Jb COBMECTHOM NESATENBHOCTH, MJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThl, pacmpeneisaTh
BU/JIbI paboOT, TOrOBapUBATHCA, 00CY X AATh MPOLECC U pe3yJbTaT padoThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOACH;
y4acTBOBaTh B IpyHHoBbIX (popmax paboTel (0O0CYkIeHHS, OOMEH MHEHHSIMHU, MO3TOBBIE IITYPMbI U APYTHE),
BBITMOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM ACHCTBHS C JPYTMMM YJ€HAMH KOMaHMbI, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



e CaMOCTOSITEJIBHO COCTABIJIATH IUIAH, aJTOPUTM PELICHUs 3a1adyd (WIK ero 4acTh), BBIOMpPATh CIOCOO pEIICHHS C
y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMH CAMONPOBEPKHU, CAMOKOHTPOJIS IIPOLIECCca U PE3yJIbTaTa PELICHUS] MATEMaTHUYECKON 3a/1auH;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUU 33[1a4l, BHOCUTh KOPPEKTUBBI B IESITENBHOCTh
Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAWJIEHHBIX OIIHOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHUBAaThb COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTU IOCTABICHHOW €M U YCIOBUSAM, OOBSICHATH MPUUYHHBI
JOCTUKEHUS UM HETOCTHXKEHUS 11€JI1, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATDBI

K konIity oOydeHus B 7 kjacce 00y4yarOMIMICs MOTYUYUT CAEAYIONTUE TPEAMETHBIE PE3YIbTaThI:

Yucia 1 BbIYMCICHUS

BbINONHATH, cOYeTast yCTHbIE M MUCbMEHHBIE MPUEMBI, apUPMETHUECKUE ACHCTBUSA C PALIMOHAIbHBIMU YHCIAMHU.

HaxonuTth 3Ha4eHHS YMCIIOBBIX BBIPAKEHUHN, TPUMEHSITH Pa3HOOOPa3HbIE CITOCOOBI M TPUEMBI BHIYUCIICHUS 3HAYCHUN
JTPOOHBIX BBIPAKEHHM, COACPIKAITINX OOBIKHOBEHHBIC U JECATUUHBIC POOH.

[lepexoauTh OT OAHOW (POPMBI 3aIIUCU YUCEN K Apyrod (mpeoOpa3oBbIBaTh AECATUUYHYIO ApOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSITUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIbHBIC YUCIIA.

OKpyIJISITh YnCa.

BpINONHATE NMPUKUIIKY U OLIEHKY pe3yJibTaTa BBIYMCIICHUM, OLEHKY 3HAUYECHUM YMCIIOBBIX BBIPAKECHUN. BBINOIHATH
JEHUCTBUS CO CTENEHSIMU C HATYpaIbHBIMH MOKA3aTEISIMU.

[IpuMeHsTh MPU3HAKKU IETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPaJIbHBIX YHUCE].

Pemiatb mNpakTUKO-OPUEHTHUPOBAHHBIE 3aJlauyd, CBSI3aHHBIE C OTHOIICHUEM BEJIMYHMH, MPOMOPLIHUOHAIBHOCTHIO
BEJIMYMH, MPOLIEHTAMHU, HHTEPIPETHUPOBATH PE3YJIbTAThl PEIIEHUA 3aJlad C Y4YETOM OrpaHUYEHUMN, CBS3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.



AuredpanyecKue BbIpaKeHUs

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMHUHOJOTHIO U CUMBOJIMKY, NPUMEHITh €€ B IPOLIECCE OCBOEHUS y4eOHOIO
MaTepuraa.

Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPU 33JaHHBIX 3HAUCHUSX EPEMEHHBIX.

BbImonHATe peoOpa3oBaHus LIEIOTO BBIPAXKEHUS B MHOTOYJIEH IPUBEIECHUEM IMOJOOHBIX CIAraeMbIX, paCKpbITUEM
CKOOOK.

BBINONMHATE YMHOXEHHE OJHOUYJICHA HA MHOTOWIEH W MHOTOWIEHA HA MHOTOYJIEH, MPUMEHSTh (POpMYJIbI KBajparTa
CYMMBI U KBaJpara pa3HOCTH.

OCylIeCTBIATh Pa3jiokKEHNE MHOTOWIEHOB HA MHOXHTEIU C ITOMOIIBIO BHIHECEHHS 3a CKOOKHM OOILEro MHOKUTENS,
IPYNIMPOBKHU CIIAraeMbIX, IPUMEHEHUSI (POPMYJIT COKPAIIEHHOTO YMHOXKEHUS.

[IpumensaTh npeoOpa3oBaHrsd MHOTOYJIEHOB JUJISl PEIICHUS PA3IMYHbIX 3a]a4 U3 MaTEMaTUKU, CMEXHBIX IPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypalbHBIMU MOKA3aTENSIMU JJIs1 IPE0Opa30BaHus BbIPAXKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHbIE ypaBHEHHUS C OJHOM IMEPEMEHHOM, NPUMEHSS INpaBUia MEPEXoaa OT MUCXOJHOIO YPaBHEHUS K
PaBHOCWIBHOMY eMy. [IpoBepsATh, SIBASETCA JIM YUCIO KOPHEM YPABHEHUS.

[IpumensTh rpadguueckue METOIbl MPU PEIICHUH JIMHEWHBIX YPABHEHUHN U UX CUCTEM.

[TonGupath mpUMepsI Nap YUCe, ABISIOUMXCS PEIICHUEM JIMHEHHOT0 YPaBHEHUS C IBYMS IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW MJIOCKOCTHU IpadUK JIMHEHHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMHU, MOJIb3YSACh IpapuKoM,
IIPUBOJUTH NPUMEPHI PELIEHUS YPABHEHHS.

PemaTe cucTeMbl IByX JIMHEUHBIX YPABHEHUI C ABYMS IEPEMEHHBIMH, B TOM YHCJIE Tpa(UUeCcKu.

CocTaBnaTh W pewiaTb JHHEMHOE YpPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHHM IO YCJIOBHIO 3a/1ayH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H IIOJIyYEHHBIN PE3ysIbTaT.

DyHKIUU

N300paxxath Ha KOOPAMHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATAM, Jy4YHd, OTpPE3KH,
WHTEPBaJIbl, 3aIUCHIBATH YUCIOBbIE TPOMEKYTKU Ha aIre0OpanvyeckoM si3bIKe.



OTtMmeyaTh B KOOPAUHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAWHATAM, CTPOUTHh rpadMK JIUHEWHBIX (PYHKITUH.
CrtpouTts rpaduk GyHKINHU Y = [X|.

OmnuceiBaTh ¢ MOMOIMIBIO (YHKIMA W3BECTHHIE 3aBUCHMOCTH MEXIY BEITUYWHAMHU: CKOPOCTh, BPEMS, PACCTOSHHUE,
1[€Ha, KOJIMYeCTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTh, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIMY MO 3HAUEHUIO €€ apryMeHTa.

[Tornmate Tpaduueckuii crmoco® MpeACTaBICHUS W aHaidu3a WH(pOpMaIMW, W3BJICKaTh W WHTEPIPETHPOBATH
uHGOpPMAITNIO U3 TPa(UKOB PEAbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniry oOydyeHus B 8 kiacce o0ydaronuiics MOTYUUT CIEAYIONIME TPEIMETHBIC PE3yJIbTAThI:

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HayajbHBIE IPEICTABICHHUS O MHOXECTBE JCHUCTBUTEIIBHBIX YHUCEI JUISI CPABHEHUS, OKPYIJICHUS U
BBIYUCJICHUN, M300paxath JeUCTBUTEIbHBIC YUCIIa TOUKAaMU Ha KOOPAUHATHON MPSIMOM.

[IpuMeHATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOJWUTh KBaJpaTHbIE KOPHHU, HCIOJIB3YS IpHU
HEOOXOMMOCTH KaJIbKYJIATOP, BBIIOJHITH MPEeoOpa3oBaHUsI BBIPAKECHUM, COACPM AIIMX KBAJpaTHbIE KOPHHU, UCIOJIb3Ys
CBOWCTBA KOPHEH.

Hcnonb30BaTh 3aMCH OOJIBIIMX U MAJIBIX YHUCEJT C IOMOINIBIO IECATUYHBIX Ipobeit u creneneit yucna 10.

AuredpanvyecKue BbIPpaKEHUA

[IpuMeHSATh TOHSITHE CTENEHH C I1ENbIM TMOKa3aTesleM, BBIMOJHITh MPeoOpa3oBaHUsl BBIPAXKEHUM, COJEpIKALIUX
CTEIIEHU C LEJIBIM [OKa3aTeJIEM.

BBITIONHATE TOXKIECTBEHHBIC MPEOOpa30BaHUsI PAlMOHAIBHBIX BBIPAKCHUH Ha OCHOBE NPABWI JCHCTBUN HaJ
MHOTOYJICHAMH U alireOpanyecKuMu JIpoOsiMu.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIU.

[TpumensTh mpeoOpa3oBaHus BEIPAKECHUM JIs PEIICHUS PA3INYHBIX 3a/1a4 U3 MaTEeMAaTUKH, CMEKHBIX MPEIMETOB, U3
peabHOM IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIC, KBaJApaTHbIC YPABHEHUS W PalMOHAIbHBIC YPABHEHMS, CBOASIIMECS K HUM, CUCTEMbI JBYX
YPaBHEHUM C ABYMSI IEPEMEHHBIMH.



[IpoBOAMTE NPOCTEUIIME HWCCIEIOBAHUSA YPAaBHEHUHW W CUCTEM YPaBHEHMM, B TOM YHCIE C IPUMECHEHUEM
rpauIecKuX MpeACTaBICHUH (yCTaHABIMNBATh, UMECT JIM YPaBHEHUE WIIM CHCTEMa ypaBHEHUH PEIIECHUs, €CIIM UMEET, TO
CKOJIbKO, U MPOYEE).

[lepexomuTs OT cioBecHON GOPMYIMPOBKU 3a7auu K €€ ainreOpanvyeckoil MoJieu C TOMOIIBIO COCTaBJICHHUS
YPaBHEHHUS WU CUCTEMBI YPABHEHUI, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4U MOJTYYECHHBIA PE3yJIbTaT.

[IpuMeEHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHCHMS, OLICHKH, PEIIAaTh JIMHEHHBIC HEPABEHCTBA C OJHOU
MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh rpadUuecKyl0 WUIIOCTPAIMI0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[TonumaTe W UCHOJIB30BaTh (PYHKIIMOHAJIBHBIE TMOHATHUA M A3BIK (TEPMUHBI, CHUMBOJIMYECKHE OOO3HAUYCHMUS),
OMpeNeNATh 3HaUYeHUE (PYHKIMH 10 3HAYEHHUIO apTyMEHTa, ONPEACIsITh CBOMCTBA QYHKIUU 10 €€ Tpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX GYHKIUNA BUJIA:

y = kiX, y =x2,y = x3,y = [X|, y = VX, orucbIBaTh CBOICTBA YHCIOBOH (YHKIHH 110 €& rpaduKy.

K konIity oOyueHus B 9 kiiacce 00y4yaromIUiics MOTYUYUT CIAEAYIONTUE TPEAMETHbBIE PE3YIbTAThI:

Yuci1a 1 BBIYUCTIEHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BoimonssaTh apudmMernueckue AeHCTBUS C PallMOHATIBHBIMH YHCJIAMH, COYETas yCTHbICE M MHUCHbMEHHBIC MPHUEMBI,
BBITIOJIHATH BBIUYUCIICHUS C UPPALIMOHAIBHBIMU YHCIIAMHU.

Haxonuts 3HaueHUs CTENEHEN ¢ HEJIBIMU MTOKA3aTEeSIMA U KOPHEW, BBIYUCIISATh 3HAYEHUS YUCIOBBIX BBIPAKEHUIM.

OKpyriaTh AEHCTBUTEIIBHBIE YUCIIA, BHIIOJIHITH NPUKUJIKY PE3YyJIbTaTa BHIYMCICHUHN, OLIEHKY YUCIIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHelHbIE U KBaJipaTHBIC YPAaBHEHHUS, YPaBHEHUS, CBOISIIUECS K HUM, TIPOCTEHIITNE TPOOHO-PAIHOHATIEHBIC
YpaBHEHHS.

Pemiath cuctemsl IByX JUHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMHU U CUCTEMBI ABYX YPaBHEHUMN, B KOTOPBIX OJHO
YpPaBHEHHUE HE SIBJISETCS JIMHEWHBIM.

Pemate TekcTOBBIE 3a7auM aNreOpandecKuM CIocOOOM C TIOMOIIBIO COCTaBJICHUS ypaBHEHUS WM CHCTEMBI JBYX
YpaBHEHUI C ABYMS IEPEMEHHBIMHU.



[IpoBOAMTE NPOCTEUIIME HWCCIECIOBAHUSA YPAaBHEHUHW W CHUCTEM YPABHEHHM, B TOM YHCIE C IPUMEHEHHEM
rpaduueckux npeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIM yPaBHEHUE WM CUCTEMa YPaBHEHH PEIICHUs, €CITU UMEET, TO
CKOJIbKO, U MPOYEE).

Pemarp JsMHElHbIE HEPAaBEHCTBA, KBaJpaTHbIC HEPABEHCTBAa, M300pakaTh pEIIEHWE HEPABEHCTB HA YHUCIIOBOIl
IIPSIMOiA, 3aIIUCBIBATh PEIICHNE C IOMOIIBIO CHMBOJIOB.

Pemateb cHCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIOYAIOLIME KBAJApPaTHOE HEPABEHCTBO,
n300paxkaTh pelIeHrne CUCTEMbl HEPABEHCTB HA YHCIIOBOM MPSIMOH, 3aMChIBATh PEIICHUE C TOMOIIHI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUHN PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBate (QyHKUMM U3y4deHHBIX BHIOB. [loKa3plBaTh CXEMAaTUYECKH pACIOJIOKEHUE HAa KOOPAMHATHOU

mockoctr rpadukos GyHkumit Buga: Y = KX, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBuCHMOCTH
OT 3HaYE€HHI KO3(P(PUIIMEHTOB, ONMHUCHIBATh CBOMCTBA (PYHKIUH.

Crpouth U u300paxaTh CXEMAaTHYECKU TpadUKU KBaJAPATHUUHBIX (YHKIMH, OMHCHIBATH CBOMCTBA KBaJAPATHUUYHBIX
(GyHKLMIA 110 UX rpaduKam.

Pacnio3naBaTh kBajipaTUYHYyI0 (QYHKIHIO TIO (GOpMyJie, MPUBOAUTH TPUMEPHI KBaJAPATUUHBIX (DYHKIMN U3 pealbHON
KU3HU, (PU3UKH, TEOMETPHHU.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPecCum

Pacno3naBaTh apuMETHUYECKYIO U T€OMETPUUECKYIO MTPOTPECCUM MPU PA3HBIX CIIOCO0aX 3aaHus.

BBINOMHATH BHIYKCIEHUS ¢ UCIIOJIB30BaHUEM (hOpMYJT N-TO ujieHa apuhMETHUECKON U TEOMETPUYECKOM MPOTPECCUi,
CYMMBbI IEPBBIX N YICHOB.

N300pakath 4IeHBI MOCIEI0BATETLHOCTH TOYKAMH Ha KOOPIMHATHOMN TUIOCKOCTH.

Pemiath 3amaun, CBSI3aHHBIE C YUCIOBBIMHU IOCIEIOBATEIBHOCTAMH, B TOM YHCIIE 3aJa4yd W3 PeajlbHON KU3HU (C
WCIIOJIB30BaHUEM KaJIbKYJIATOPA, IIU(POBBIX TEXHOJOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne n/m Kontpoabnubie | IlpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
1 Yucia u BeIYKCIICHUS. PalinoHalibHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrEOpaIECKHC BHIPDKCHILA 21 1 https://m.eds00.ru/7f415b90
bubmuorexa [JOK
2 1
3 ¥ PpaBHEHILA 1 HEpaBeHCTBa 0 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOPAWMHATLI H rpaguich. DyrKin https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodmenHe 6 . https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne n/m P Kontpoabnubie | IlpakTuueckue (mdpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienns. CTENEHb ¢ eJIbIM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BoIpaKCHUS. 5 1 bubnnoreka [JOK
KBagparusliii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 1 bubnunoreka [JOK
YpaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) .
8 YHKUHH. OCHOBHBIC IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
) Y
o yHKUHH. HHCIOBbIE GYHKLAH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 0600 6 1
OBTOPEHHE 1 0D0DIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (unpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
1 Uucna u Beruncienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUN https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 6 httos://m.edsoo.ru/7f419d08
bubnunoreka LIOK
) 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
6 YucoBble MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmnorexka HOK
3HAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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