MUWHHUCTEPCTBO MPOCBEIEHUA POCCUACKOM ®EJEPAIIIN
MunucrepcTBo oopazoBanus Tybckoii 00acTu

Ynpasienue o0pazoBaHusi aAMUHUCTpanuu ropoaa TyJbl

MBOY 11O Ne 24
PACCMOTPEHO
METOIMYECKOE O0BEINHEHUE YUHTENICH

Knanosa I'.M.
[Iporokomn Nel
ot «30» aBrycra 2023 1.

COT'JTACOBAHO
3amectuTenb Aupekropa mo YBP

Kysuenona N.E.
ot «30» aBrycra 2023 r.

YTBEPXJIEHO
Jupextop

[Iectak O.B.

IIpukas Ne
oT «30» aBrycra 2023 1.

LLlecTak O.B.
LlecTak 2023.09.10 10:

O.B.  56:04+0300

PABOYAS ITPOTPAMMA
(ID 299967)

Y4eOHOro Kypca «AJjreopa»

TUTs1 00yJaronuxcs 7-9 Kiaccon

r. Tyaa 2023



INOACHUTEJIBHAS 3AIINCKA

Anrebpa sIBISICTCS OAHMM W3 OMOPHBIX KYPCOB OCHOBHOTO 00IIero oOpa3oBaHHS: OHA
o0ecrieurBaeT U3y4eHUE IPYTUX JAUCIHUILTIH, KAK €CTECTBEHHO-HAYYHOTO, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl TIPOIOJIKEHUsI 00pa30BaHMsI U B TIOBCEIHEBHOW KHU3HH.
PazButne y o0OydYarommxcsi HAy4YHBIX MPEICTABICHUH O TPOUCXOKICHHH W CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOWl sIBICHUH U
NPOIIECCOB B TIPUPOAEC U OOIIECTBE, POJM MATEMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUKM U B TPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS U KA4eCTB
MBIIICHHSI, HEOOXOAMMBIX ISl aJIaliTallid B COBPEMEHHOM IHdpoBom obmiecTBe. M3ydeHue
anreOpbl 00eCTIeunBaeT pa3BUTHE YMEHUS HAOIIO1aTh, CPABHUBATh, HAXOJAUTHh 3aKOHOMEPHOCTH,
TpeOyeT KPHUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEHCTBUS W BBIBOJBI, (OPMYIHUPOBATh yTBEpKAcHUSA. OCBOCHHE Kypca aireOphl 00ecrieunBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYAIOUIMXCSA: OHHM HCIOJB3YIOT JICAYKTUBHBIC U
WHIYKTHBHBIC PACCYXICHHs, 0000MICHHE M KOHKPETH3AIUIO, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenne anreOpe mNpeAnonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0yJaromuxcs, MOITOMY CaMOCTOSITEIbHOE pEHICHHWEe 3a7ad  SBJSIETCS — peanu3anueit
JeSITeIbHOCTHOTO MPUHIIATIA 00YYCHUSI.

B cTpykType nporpaMmmMbl yaeOHOTO Kypca «Asredpay Jjisi OCHOBHOTO 00111eT0 00pa30BaHUs
OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOAUUYECKUE JIMHUU: «YHUClIa ¥ BBIYUCICHUS,
«AnreOpanydeckue BBIpAKECHU», «YPaBHEHUS U HepaBeHCTBay, «DyHkimm». Kaxmas u3 sTux
COJZIEPKaTENIbHO-METOAUYECKUX JINHUN Pa3BUBACTCS HA NPOTSHKEHUM TPEX JIET U3yYEHUs Kypca,
B3aMMOJIEHCTBYS C APYTMMHU €ro JUHUSIMH. B Xone u3yueHus yueOHOro kKypca oOyyarouumcs
IIPUXOJNTCS JIOTUYECKU PACCyXkaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B cBs3n
C 3THUM B Mporpammy ydeOHOro kKypca «AinreOpa» BKIIOYEHbI HEKOTOpPHIE OCHOBBI JIOTHKH,
IpEeJCTaBICHHbIE BO BCEX OCHOBHBIX pasjenax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIAJICHUIO 00YUAIOIIUMKCS OCHOB YHUBEPCAILHOTO MaTEMATUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTro Kypca «Ajiredpa» sBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

ConepmaHHe JIMHNN «Y1cna U BEIYUCIICHUS CIIYKUT OCHOBOU JJISA )IaﬂbHefIHlel"o HN3YYCHUA
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTUIO Y  OOYYAIOIIMXCS  JIOTUYECKOTO  MBIIUICHUS,
q)OpMHpOBaHI/IIO YMCHUA IIOJb30BATHECA aJITOPUTMAMM, a TAKIKC HpI/IO6p€T€HI/II-O MPAKTHUYCCKUX
HABBIKOB, HEOOXOIMMBIX i TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsS CBS3aHO C PAMOHAIBHBIMH M HUPPAIMOHAIHLHBIMH YHCIIAMH,
dbopMUpOBaHUEM MPEACTABIECHUN O JEHCTBUTENHFHOM 4YHCIE. 3aBEpIICHHE OCBOCHHUS UYMCIOBOMN
JUHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

Conepxanne JByX anreOpandyeckux JUHUH — «AnredOpanyecKkue BBIPAKEHUS» H
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOMINXCS MATEMATHIECKOTO
anmapara, HeoOXOJMMOTro JUIsSl PELIeHUs 3a7ad MaTeMaTUKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpUMEHTUPOBAaHHBIX 3a7ady. Ha ypoBHE OCHOBHOro oOuiero o0pa3oBaHHs y4eOHBIH MaTepuai
IPYNIUPYETCST BOKPYT pPAlMOHAJBHBIX BBIpAKEHHH. AureOpa JeMOHCTPUpPYET 3HAueHHE
MAaTEMAaTUKN KaK s3bIKa JJI IMOCTPOCHUSA MAaTEMaTUYCCKUX MO)IeJ'IeI\/'I, OMMrCaHusA MPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakkKe JalbHEHIIee pa3BUTHE
AJITOPUTMHUYCCKOIO  MBIIIJICHUS, HeO6X0}II/IMOFO, B YaCTHOCTH, JJiI OCBOCHUA KypcCa
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpaszoBanue



CHMBOJILHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHS, CTIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Cogepxanne  (QYHKIHMOHATHHO-TpAQUUECKOW  JIMHUU  HAIEICHO Ha  TOJydYeHUE
00y4aromuMucs 3HaHuN 0 QYHKIUAX KaK BaKHEUIIeH MaTeMaTH4eCKONH MOJIENH Ui OMUCAHUS U
WCCJICIOBAHMSI PA3HOOOPA3HBIX TPOIECCOB U SBJICHHWIA B TpHpojae U obmiectBe. M3ydeHue
MaTepuana CrocoOCTBYeT PAa3BUTHUIO Yy OOYYAIOIIMXCS YMEHHS HCIIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIC CPENICTBA sI3bIKA MAaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKUE, rpaduueckue,
BHOCHT BKJIaJl B JOPMUPOBAHUE MPEACTABICHUIN O POJIM MaTEMATUKU B Pa3BUTUU IUBUIH3AIUH U
KYJBTYPBI.

Cornacno yueOHOMY IU1aHy B 7—9 Kitaccax u3ydaercs yueOHbIH Kypce «Anredpay, KOTOpbIi
BKJIIOYACT CIICAYIONIME OCHOBHBIC pasfeibl coxepxaHus: «Yucma W BBIYHCICHHS»,
«AnredpanydecKue BBIPAKEHHS», « Y paBHEHHS U HEPABEHCTBaY, « DyHKIMNY.

Ha u3ydenue yueOHOro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kinacce — 102 gaca (3

yaca B Hejen), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kimacce — 102 vaca (3 yaca B
HEJIEII0).

COJAEPKAHUE OBYYEHUA

7 KIIACC

Yucia 1 BLIYUCIECHUSA

Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]T OT OAHON (POpPMBI 3anHcH ApoOei K Ipyrou.
HOHHTI/IG paHI/IOHaJ'H)HOFO qyucia, 3allucCh, CpaBHeHI/IC, ynOpHI[O‘-II/IBaHI/Ie paHI/IOHaJ'IBHI)IX YUCCII.
ApudmeTndeckne I1eWCTBUS C pPallMOHAIBHBIMY YHcliaMu. Pelienre 3a1a4 u3 peaibHON MPaKTHKH
Ha YacTH, Ha TIPOOH.

Crenenp ¢ HaTypallbHbIM IOKa3aTeJeM: OIpelelieHHe, IpeoOpa3oBaHNEe BBIPAKEHUI Ha
OCHOBE OIpe/eeHHUs, 3aiCh 00IbIINX Yncen. [IpomnenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3a7jaul Ha MPOLIEHTHI, PEIICHNUE 33a/1a4 U3 PeabHOM
IIPAKTUKU.

[TprMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3I0KEHNE Ha MHOXKUTEN HATypaJIbHBIX YHCE.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsMast U o0OpaTHast MPONOPLHOHAIBHOCTH.

AuiredpanyecKkue BbIpaskeHUs1

IlepemMeHHbIE, YMCIOBOE 3HAYEHHE BBIPAXKEHHUS C IepeMeHHOW. JlomycTuMmble 3HaueHUs

MNEPEMCHHBIX. HpeI(CTaBHeHI/Ie 3aBUCUMOCTH MCXKIY BCINYNHAMU B BUIC (i)OpMy.]'H)I. Brranciaenus
1o (I)OpMy.TIaM. HpCO6pa3OBaHI/IC 6yKBeHHBIX BBIpa)KCHI/II\/'I, TOXJICCTBCHHO PABHBIC BBIPAKCHUA,



IpaBWia MpeoOpa3oBaHKsl CYMM M IPOW3BEICHUM, MTPaBUIIa PACKPBITHS CKOOOK M MPUBEICHUS
MOAOOHBIX ClaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM [10KA3aTENIEM.

Onnounensl 1 MHOrowieHbl. CteneHb MHOrowieHa. CiiokeHue, BBIYMTaHUE, YMHOKEHUE
MHOTO4JIeHOB. DOpMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
®dopmya pa3HOCTH KBaapaToB. Pa3noikeHrne MHOTOYJICHOB HA MHOKUTEIIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHEHHE, KOPEHb ypaBHEHHMs, MpaBWila MpeoOpa3oBaHMs ypaBHEHUS, PaBHOCHIIBHOCTb
YPaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO0 KOPHEW JIMHEWHOIO YpaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHMH. CocTaBleHME ypaBHEHMH IO YCIIOBUIO 3ajaud. Pemnienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUN.

JluneitHOe ypaBHEHHE C JByMS MEepeMEeHHBIMU M ero rpaduk. Cuctema OBYX JIMHEHHBIX
ypaBHEHUW C JABYMsl TepeMEHHbIMHU. PelieHue cucrem ypaBHEHUH CIIOCOOOM IOJCTaHOBKH.
[Ipumepsl penieHus: TEKCTOBBIX 3a7a4 ¢ TOMOILBbI CUCTEM YPaBHEHUH.

DOyHKINHA

Koopaunara Toukn Ha mnpsMoil. UYucinoBble NpOMEXyTKU. PaccrosiHue Mexay AByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OXu Oy. AOcmucca M opauHaTa TOYKHM Ha
KOOpJMHATHOM IuIocKOCTH. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmyiaamu. UYreHue rpadukos
peanbHbIX 3aBucuMocTel. [lonstue pynkunu. I'paduk Gynkuun. CoiictBa pyHkuuil. JInneitHas
byuknus, e€ rpaguk. I'papuk dynkuuum y = [x|. ['paduueckoe perienre TuHEHHBIX ypaBHEHUHN U
CUCTEM JIMHENHBIX YPABHEHUMN.

8 KJIACC

Yucia v BbIYUCICHUSA

KBanparuaeiii kopeHr u3 uyucna. [loHstue 00 uppamuoHambHOM uucie. JlecsaTudHbIe
npUOIIKEHUS UppaAllMOHATIbHBIX uncen. CBolicTBa apupMEeTUUECKUX KBAAPATHBIX KOPHEH U HX
MpUMEHEHHE K TPeoOpa3OBaHUIO YHCIIOBBIX BHIPAKEHUW W BBIYUCICHUAM. JleHCTBHTEIbHBIC
qyuca.

Crenens c 1eNbIM TToKaszareneM 1 e€ cBoicTBa. CTaHaapTHas 3aliCh YHCIIA.

Auaredpanyeckune BbIpaKeHHUs



KBanparublit TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXuieHa Ha MHOKHUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOHCTBO anreOpanyeckod napoou. CrokeHwue,
BBIUMTAHUE, YMHOXKEHUE, JCIICHUE anreOpandecKkux ApoOeil. ParmoHanbHble BRIPAKCHHUS U HX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBagpatHoe ypaBHeHme, ¢opmylia KOpHEH KBajapaTHOro ypaBHeHUs. Teopema Buera.
Pemenue ypaBHEHMIA, CBOOAIIMXCSA K JIMHEWHBIM M KBaapaTHbIM. [lpocreifmme apoOHO-
panMoHaNIbHbIE YPABHEHUS.

I'paduueckas mHTEpHIpeTannss ypaBHEHUN C JBYMS MEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpaBHEHUH € IByMsI IEpeMEHHBIMU. [ [prMepbl perieHuns CucTeM HEJIMHEUHBIX YPaBHEHUH C IBYMs
[IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33129 aJreOpanyecKiuM ClIocoOOM.

YucnoBsle HEpaBeHCTBA M HX CBOWcTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCUIbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DOyHKIUHA

[Tonsitue Gynknuu. OOGIACTh ONMpeAeIeHUs U MHOXECTBO 3HauYeHHH (yHKIUH. CriocoObl
3amanus QyHKITUH.

I'padux ¢ynkuuu. Urenue cpoiicTB ¢yHkuuu mno e€ rpaduky. IIpumepsl rpapukon
(GYHKINH, OTpaKaIONINX peaTbHBIC IPOIIECCHI.

@OYHKIMY, ONUCHIBAIOIIME MPAMYI0 M OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, UX
rpa¢puku. OyHKIUU Y = X2,y = X3,y = V%, y=Ix]. I'paduueckoe pelieHre ypaBHEHUH U CUCTEM
YPaBHEHUM.

9 KUIACC

Yuciia 1 BLIYUCIECHUSA

PanyionanibHble yuclia, UPpPallMOHATIBHBIE YHMCIa, KOHEYHbIE U OECKOHEUHBIE JIeCATHYHBIC
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OeCKOHEYHbIe
JecATUYHbIe ApoOu. B3anMHO 0JTHO3HAaYHOE COOTBETCTBUE MEK/Y MHOXKECTBOM JIEHCTBUTEIBHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHEHUE NEHCTBUTENBHBIX YHCEN, apu(pMETHUYECKHe ACUCTBHUS C IEHCTBUTENbHBIMU
YUCIIaAMHU.



PaBMepBI 00BEKTOB OKPYI>Karomero Mmupa, JJIMTCJIIbHOCTD IMTPOICCCOB B OKPYKAOIIEM MHUPC.

[TpubnnxEHHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTb MNpHOMMKeHHs. OKpyrieHHe 4YHCcenl.
IIpuknaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHHN, CBOAAIIUXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHeHNH, CBOAAIUXCA K KBaJlpaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbel M YETBEPTOM CTEIEHEW pa3iloKEHHEM Ha

MHOXUTCIIN.

Pemenue ,Z[pO6HO'paL[I/IOHaJ'IBHLIX ypaBHeHHﬁ. Pelienue TeKCTOBBIX 3a1a4 anre6panquKI/IM
METOJA0M.

VYpaBHeHHe C OByMs MepeMeHHBbIMU M ero rpaduk. Pemienuwe cuctem IBYX JIMHEHHBIX
YpaBHEHUN C JBYMSl NEpPEMEHHbIMU. PemieHune cucrteMm ABYyX YpPaBHEHHUI, OJIHO M3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI IEPEMEHHBIMMU.

Pemienne TeKCTOBBIX 3a/1a4 AIreOpandecKuM CriocoOoOM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOM. PelleHne cucrtem JIMHEWMHBIX
HEpaBEHCTB C OAHOW mnepeMeHHOW. KBagparHble HepaBeHcTBa. ['paduueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUH

KBanparnunas ¢yskius, e€ rpaduk u cBoiictBa. [lapabona, KoOpauHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapaOoIIbL.

I'paduku pymkmmit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = [x| , # ux cBoiicTBa.
YucaoBble MOCIEI0BATEILHOCTH H MIPOrPeCcCHH

[loHsiTHE YMCIOBOM MOCIIENOBATEIBHOCTH. 3aJaHuE MOCIEI0BATENbHOCTU PEKYPPEHTHOM
dbopmyroit u popMyII0ii N-TO UIIeHa.

Apudmernueckas 1 reoMmeTpruuecKas nporpeccu. @opmyIibl N-ro wieHa apupMeTHIecKoit
Y TEOMETPUYECKON IPOTPECCHUI, CYMMBI IEPBBIX N YIECHOB.

N3o00paxenne wieHOB apu(pMETUYECKOW U TeOMETPHUYECKON MpOTpeccHil TOUuKamMH Ha
KOOPJAMHATHON MIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANbHBIA pocT. CII0KHBIE MPOIIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA



JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3y/JbTaThbl OCBOGHUS IMPOTpaMMbl  yuyeOHOTO Kypca «Ainredpay
XapaKTepU3YIOTCSL:

1) MAaTPUOTHYIECCKOEC BOCIIMTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLUUIOMY U HACTOALIEMY POCCUHCKONW MaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHUWEM K JOCTHKEHHMSAM PpPOCCHUMCKMX MAaT€MaTUKOB W POCCHMCKOU
MaTE€MaTUYeCKON IIKOJIbI, K UCIIOJb30BAaHUIO OTUX JOCTUKEHUN B IPYTUX HAYKax U IPUKIAIHBIX

chepax;
2) rpaKIaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEW TpaKAaHWHA W peau3aliil €ro Mpas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C NMPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTU MOPaIbHO-3TUUECKUX IPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIUTAHHE:

YCTAaHOBKOW Ha AaKTHBHOE YYacTHE€ B PELIEHMM NPAKTUYECKUX 337a4 MaTeMaTUYeCKOM
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
JKU3HU JJIs1 YCIIEITHON MPO(EeCCUOHANBHON IEATEIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOEHHWEM MHIMBHUIYaJbHOM TPaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHATBPHOMY U 3CTETUYECKOMY BOCHPHITHIO MaTeMaTHUYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, pACCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'O TIO3HAHMSI:

OpUEHTaIlel B JEATEJbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYyYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHs UEJIOBEKa, NPUPOAbI M OOLIECTBa, MOHUMaHHEM
MaTeMaTHUYecKOl HayKu Kak c(epbl 4eloBEeYEeCKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH IS Pa3BUTHUS LIMBUIN3ALUU, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MAaTEMaTUYECKON
KyJbTypOM KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJACHUEM MPOCTEUIIMMH HaBBIKAMH
UCCIIEI0BATEIBCKON IEATEIIbHOCTH;

6) pusuueckoe BocnuTaHue, GopMUPOBaAHHE KYJIbTYPHI 3/10POBbSI H IMOIIMOHAIBLHOTO
O1aronosy4us:

TOTOBHOCTBIO MPUMEHSTh MAaTEMaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 370POBbsS, BEICHUS
310poBOro o0Opa3a >KM3HU (3I0pOBOE MHUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHA M OTIBIXA,



perymnsipHas pusnyeckas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKa pedICKCHH, TPU3HAHUEM
CBOETO IMpaBa Ha OMHMOKY U TAKOTO Ke MpaBa JPYTroro 4eI0BeKa;

7) 3K0JIOTHYECKO€e BOCTIMTAHUE:

OpUEHTAIle Ha NMPUMEHEHHWE MATeMATUYECKUX 3HAHWM JUIsl PEIICHUs 3a1ad B 00JacTH
COXPAHHOCTH OKpYXalollel cpefbl, IMJIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEICTBUM Ui OKpY’KaloIIel Cpe/ibl, OCO3HAHHEM TTI00AJIBHOTO XapakTepa 3KOJIOTMYECKHX
npo0JieM U myTel UX peleHus;

8) ajanranusa K uSMCHAKOIUMCHA YCJI0OBUAM COIMAIbHOM U l'lpHpO)lHOﬁ Cpeabl:

T'OTOBHOCTBIO K IIGfICTBPISIM B YCJIIOBUAX HGOHpeI[eJIéHHOCTI/I, IMOBBIIICHHUIO YPOBHSA cBoOeH
KOMIIETCHTHOCTH 4€PE3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMECHUC YUYUTHCA Yy APYIrux
Hmﬂeﬁ, HpI/IO6peTaTI) B COBMECTHOM JACATCIIBHOCTU HOBBIC 3HAHMA, HABbIKM M KOMIICTCHIIMH H3
OIIbITa APYIUX;

HEO0OXOUMOCThIO B (D)OPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hclie (HOpMYyIUpPOBATh HJIEH,
MOHSTHUS, TUIOTE3bl 00 OOBEKTAX M SIBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCHPUHUMAThH CTPECCOBYIO CUTYALIHIO
KaK BbI30B, TPeOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIe PELICHHS W JIeHCTBUS,
(GopMyJIMpPOBATh U OLIEHUBATH PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTenbHbIC YHHBePCAJIbHbIC YUeOHbIC NeliCTBUS

Ba3oBbie JJornueckue geiicTBUS:

BBISBIISITH M XapaKTEPH30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIHA,
OTHOIIEHUHA MEXJy MOHATHAMH, (OPMYJIUPOBATh OINpEeAeSeHUs] TOHATHI, yCTaHaBIUBATh
CYLIECTBEHHBIN NMPU3HAK KIACCU(PHUKAILIMHM, OCHOBAHUS JJIs1 0000ILIEHUS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpPMYyIHpOBaTh U MPEOOpPa3OBBIBATh CYXKICHHS: YTBEPAUTENbHBIE U
OTpUILATeNIbHbIE, EMHUYHBIE, YACTHbIE U OOIIUE, YCIOBHBIE;

BBISBIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PaKTax, TaHHBIX,
HAOJIIOJIEHUSAX U YTBEPXKIACHUSX, MpeasiaraTb KPUTEPUU JUIsl BBISIBJICHHSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JlenaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKJIFOYECHHUH, YMO3AKJIFOUEHHUH 110 aHAJIOTHH;



pa3dbuparh J10Ka3aTeabCTBAa MaTeMAaTHUYECKHUX YTBEPKACHUM (MpsMble M OT MPOTHUBHOIO),
MIPOBOAMTH CAMOCTOSTEIHLHO HECTIOKHBIC I0KA3aTeIhCTBA MATEMATUYECKUX (DaKTOB, BEICTPAUBATh
apryMeHTalri0, MPUBOJUTh MPUMEPbl M KOHTPOPUMEPHI, OOOCHOBBIBAaTH COOCTBEHHBIE
paccyX/IeHus;

BbIOMpaTh crnoco0 pemieHuss ydueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMpPATh HaHOOJIee MOIXOAAIINHA ¢ YYETOM CaMOCTOATEIBHO BBIACICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarelbCcKHe AeiCTBHS.

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIICIOBATENLCKUNM HHCTPYMEHT IMO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, PUKCUPYIOLIUE TPOTUBOPEUHE, IIPOOJIEMY, CAMOCTOSITEIILHO YCTAHABIIUBATH HCKOMOE 1
naHHOe, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHHUE;

IPOBOJIMTH 10 CAMOCTOSTEIBHO COCTABJIICHHOMY IUIAHY HECIIOXKHBIN SKCIEPUMEHT, HEOOJIBIIOE
WCCJICIOBAHNE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTreMaTH4ecKoro oOBeKTa, 3aBUCUMOCTEH
00BEKTOB MEXTy COOOH;

CaMOCTOSITENILHO (OPMYJIUPOBaTh O0OOIMIEHUS M BBIBOABI 1O pPE3yJbTaTaM IPOBEAEHHOTO
HAOJIIOICHUS, UCCIICIOBAaHU, OLICHUBATh JOCTOBEPHOCTh IMOJYUYEHHBIX Pe3yJIbTaTOB, BBIBOJOB U
000011IEeHHI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIJIBUraTh MPEATOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

PatGora ¢ undopmanmeii:

BBISIBIIATh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HWH(MOpPMAIMU, JTaHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

BBIOMPATh, aHATM3UPOBATh, CHCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMALIHIO PA3TUIHBIX
BUJIOB B (DOPM IIpe/ICTaBICHMUS;

BbIOHpaTh POpMy Ipe/ICTaBIeHUs HH(OPMAIIMU U WILTIOCTPUPOBATH peliaeMble 3a1a4u CXEMaMH,
JIuarpaMMmamu, HTHOU rpaduKoi U UX KOMOMHAIUSIMU;

OIICHMBATh HANE&KHOCT, HWHGOPMALUM 1O KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIeM WU
chopMyIHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBHUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHAMHU U LIEISIMUA OOLICHUS,
SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 110 XOJly PELICHHMs 3a/1a4yl, KOMMEHTHUPOBATh NIOJyUYEHHBIH PE3YJIbTaT;

B X0/1€ 00CY>KJICHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYk/1aeMOil TeMBbI, IPOOJIEMBI, periaeMon
3a/la4M, BBICKA3bIBATh MJEH, HALIEJICHHBIC HA IIOUCK PELICHMS, CONOCTABIATh CBOM CYXACHHUS C
CYKICHHUSIMHU JIPYTMX YYaCTHHKOB JlManora, oOHapyUBaTh paziM4yMe U CXOJCTBO MO3ULIUH, B
KOPPEeKTHOH (popme hopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJCTaBIATh Pe3yabTaThl pPELICHUS 3aJauyd, »SKCIEPUMEHTa, WCCIEeIOBaHus, IIPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBHICTYIUIEHUS C YUETOM 3aja4 MPE3EeHTALUU U OCOOCHHOCTEN
ayJIuTOpUH;

MOHUMATb U HCII0JIb30BaTh MPEUMYIIECTBAa KOMaHIHOW U MHUBH Ty aJIbHON PabOThI IPH PELICHUN
y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

IPUHUMATD 1eJIb COBMECTHOM JeSITeIbHOCTH, MNIAHUPOBATh OPraHU3AIMI0 COBMECTHOU PabOTHI,
pacnpenensaTb BHUIbI paboT, JOrOBapUBAThHCS, OOCYKIaThb MPOIECC M pe3yibTaT padoThl,
0000111aTh MHEHUS HECKOIBKUX JIOIEI;

y4acTBOBATh B IPyNIOBBIX (popmax paboThl (00CYyKaeHUS, 0OMEH MHEHUSIMH, MO3TOBbIE IITYPMbI
U JIpyTHe), BBINOJHATH CBOIO 4YacTh PabOThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYTHMMHU



YJleHaMH KOMAaHJbl, OIICHUBAaTh KAaueCTBO CBOETO BKJIaJla B OOMIMKA TPOIYKT MO KPHUTEPHUSIM,
c(hOpMYJIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUS.

PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JedcTBUA
CaMoopraHmaunﬂ:

CaMOCTOSITENIbHO COCTAaBJIAThH IUIAH, AJTOPUTM pElIeHUs 3aladyu (WIM €ero 4acTb), BbIOUpATh
crnoco0 pemeHHst ¢ Y4E€TOM HMEIOLIMXCS PECypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHH ¢ yuéTOM HOBOM HH(pOpMaLUU.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTpOJIS TMpolecca W pe3ysibTaTta pelieHus
MaTeMaTHYeCKOM 3aa9H;

MpEeABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPH PEILICHUHU 33]Ja4H, BHOCUTh KOPPEKTUBbI
B JICATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HANJACHHBIX OIIMOOK, BBISIBICHHBIX
TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATa AEATEIbHOCTH IOCTABIEHHON 1IEJIN U YCIOBUSIM, OOBSACHATh
OPUYMHBL JOCTHKCHHSI WM HEJOCTHXKEHHS LeJIH, HaXOOUTh OIIMOKY, [aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K kxonny oOydeHus B 7 kJacce oOy4aromMiicsi MOJYYHUT CIEAYIOLIME TpPEAMETHbIE
pE3yJIbTaThI:

Yucaa v BLIYUCIEHUS

BLIHOJ'IHSITI;, CoucCTasA YCTHBIC M IMHUCBMCHHLIC HpI/IéMLI, apI/I(i)MeTI/I‘leCKI/IC JIEHUCTBUS C
panuoHaJIbHbIMW YUCJIAMH.

Haxoauth 3HaueHHs YHUCIIOBBIX BBIpaXEHUI, NMPUMEHSATh PAa3HOOOpa3Hble CIOCOOBI U
npuéMbl  BBIYUCIICHHUS 3HAUYEHWH JPOOHBIX BBIPAXKEHUH, COAEpIKAIMX OOBIKHOBEHHbBIE U
JECSITUYHBIE IPOOH.

[TepexonuTh OT oAHON (GOPMBI 3alIUCH YHCEN K JIpyroi (MpeoOpa3oBBIBATH JAECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHI/IBaTB " YIIOopsAA0YUBATh PALIMOHAJIBHBIC YHUCJIA.

OKpyrisTh yUCIa.



BBINONHATE NPUKUIKY W OLEHKY pe3yJibTaTa BHIYMCICHHH, OLIEHKY 3HAUEHUN YHCIOBBIX
BBIpQXCHHH. BBITTONHATE AEWCTBUS CO CTENEHSIMU C HATYPaTbHBIMU MTOKA3aTEIISIMH.

IIpuMeHATh pU3HAKU JEIUMOCTH, PA3JI0KEHUE Ha MHOKUTEIN HATYpaIbHbIX YHUCEIL.

Pemlate NpakTUKO-OPUEHTUPOBAHHBIE 3aJa4yd, CBSA3aHHBIE C OTHOLICHUEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHU 3a1a4
C YYETOM OTrpaHMUYEHU, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp30Bath anreOpandeckylo TEPMHUHOJIOTHIO M CHMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaia.

HaXOIlI/ITI) 3Ha4YCHUA 6yKBeHHI>IX BI)Ipa)KCHI/II‘/JI IIpH 3aaHHBIX 3HAYCHHUAX IICPCMCHHBIX.

BeinonuaTe npeoOpa3oBaHus 1€0r0 BBIPAXKEHUS B MHOTOWIEH MPUBEJCHUEM MOJO00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BpImonHsATe yMHOXXEHHE OJHOWIEHAa HAa MHOTOYJIEH W MHOTrO4YlIeHa Ha MHOTOWICH,
IPUMEHSTh (POPMYJIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1uecTBIATh pa3IoKEHUE MHOTOWICHOB HAa MHOMKUTENIM C IOMOULIBKO BBIHECEHUS 3a
CKOOKHM 00ILIero MHOXXHUTENS, TPYNITHPOBKH CIaraeMbIX, IpUMEHEHHUs (HOpMyJ COKpaIEHHOTO
YMHOKCHHUS.

HpI/IMeHHTB Hp606pa3OBaHI/I$I MHOT'OYWICHOB [JIsI PCHICHUA Ppa3JIMYHBIX 3adad U3
MaTCMAaTUKH, CMC)KHbBIX IIPCAMETOB, U3 peaJ'IBHOI\/’I IMPAKTHUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypalbHBIMU MOKA3aTeNIIMU JJIsl IPeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHHUsI M HEPABEHCTBA

Pemate JIMHEHHBIE YpaBHEHUS C OJHOM IEPEMEHHOM, IMPUMEHsAS MpPaBUIIa IIepexoaa OT
HCXOJTHOTO YpAaBHEHUs K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIISIETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TpuMeHsTH rpaduyeckre METO/Ibl P PEILICHUH JTMHEHHBIX YPAaBHEHUH U UX CUCTEM.

HOH6I/IpaTB MPUMCPEI ITap YUCCII, ABJIIAOIHNXCA PCIICHUEM JIMHENHOT O YpaBHCHHA C ABYMS
NEPEMCHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JUHEWHOrOo YypaBHEHHS C JBYMs
MEePEMEHHBIMH, MOJIb3YSCh IpadUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cucremMbl IBYX JIMHEHHBIX ypaBHEHHWH C ABYMS NMEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBisaTh W peliaTh JIMHEHHOE YPaBHEHUE WIIM CHCTEMY JIMHEHWHBIX YPaBHEHUH IO
YCIIOBUIO 3aaa4ud, HHTCPIPETHPOBATE B COOTBETCTBUM C KOHTCKCTOM 3aJadu HOJ'Iy"IeHHBII\/’I
pe3yJbTar.



DOyHKIUHA
H300paxarh Ha KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBAJIbl, 3alHUCHIBATh YHUCJIOBBIE TPOMEXKYTKH Ha

aﬂre6paH‘l€CKOM SA3BIKE.

OTMedaTh B KOOPJMHATHOM IUIOCKOCTH TOYKM IO 3aaHHBIM KOOpJAMHATaM, CTPOHUTH
rpaduku muHeHHbIX GyHKIuid. CTpouts rpaduk GyHKINN y = [X|.

OnuchIBaTh C TOMOIIBIO (DYHKIIMI U3BECTHBIC 3aBUCUMOCTH MEXKTYy BEJIMUMHAMHU: CKOPOCTbD,
BpEMsi, PaCCTOSTHUE, IIEHA, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEIIBHOCTE, BPEMsi, 00BEM paboTHI.

HaxoauTe 3HaueHne QyHKIMM 10 3HAYCHUIO € apTyMeHTa.

[Tonumatp rpaduveckuil criocod MpencTaBlIeHUs W aHaTu3a MH()OPMAIUK, W3BICKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K kxoniy oOydenus B 8 kJjacce oOy4aromuiicss MONYYUT CIEAYIOIIUE TpPEAMETHbBIE
pe3yNbTaThI:

Yuciia 1 BLIYUCICHUSA

Hcnonb30BaTh HadaJlbHBIE MPEJICTABICHHS O MHOXECTBE JACHCTBUTEIBHBIX YHMCEN IS
CpaBHEHMs, OKpPYIJIEHHUs M BBIYUCICHHH, H300paxaTh AEHCTBUTEIbHbIC YHCIA TOYKAMH Ha
KOOPJIMHATHOU IIPSIMOM.

[TprMeHsTh NOHATHE apU(PMETUYECKOTO KBaIPaTHOTO KOPHSI, HAXOAUTh KBaJ[paTHbIE KOPHHU,
UCTONB3Yysl TNpPH HEOOXOIUMOCTH KaJbKYyJSATOP, BBINOJHATH NpPeoOpa3oBaHMs BBIPAKEHHIH,

CoEpKalNX KBAIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amvcu OONBIIMX M MajblX YUCEN C TOMOIIBIO JECATUYHBIX JIPOOeH u
crenener uncna 10.

Auredpanyeckune BbIpasKeHUs

HpI/IMerlTB IOHATHUC CTCIICHU C LOCJIbIM IIOKa3aTCJICM, BBIIIOJIHATH HpeO6p330BaHI/I${
BLIpa)KeHPIfI, COACpIKAIINUX CTCIICHHU C TCJIBIM ITOKA3aTCIICM.

BrimmonasaTs TOXKIACCTBCHHBIC Hp606pa3OBaHI/I$I panuoOHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC
paBuJI ﬂeﬁCTBHﬁ HaJ MHOIO4JI€CHaMH U aHFe6paH‘{CCKI/IMI/I I[pOG}IMI/I.

PacknagniBaTh KBa,[[paTHBIﬁ TpéX‘-IJ'ICH Ha MHOXXHTCIIN.

HpI/IMeHHTL Hp606pa30BaHI/IH BBIpa)KCHI/Iﬁ JJI pCIICHUA pa3JIMYHBIX 3aa4 U3 MAaTCMATUKHU,
CMCKHBIX IPEIMETOB, U3 peam)HOﬁ IMPAKTHUKHU.



YpaBHeHUs] 1 HEPABEHCTBA

Pemars nmHelHble, KBaJpaTHBIE YPAaBHEHUS U PALMOHAJIBHBIC YPABHEHUS, CBOIALIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI [IEPEMEHHBIMH.

IIpoBOINTH NMPOCTENIIME UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
IpUMEHEHHEM IrpaduyecKux MpeacTaBlIeHni (YCTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMA
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[TepexoauTe OT cinoBecHOW (OPMYIMPOBKU 3anaud K €€ anreOpandyeckod MoJenu ¢
IIOMOIIBIO  COCTaBJICHUS YPAaBHEHMS WM CHUCTEMBbl YpPaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIYy4YEHHBIN PE3yJsIbTaT.

ITpMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPABHEHMS, OLICHKH, PEIIATh JIMHEUHBIC
HEpaBEHCTBA C OJHOM TEPEeMEHHOW W HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HIUTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKINHA

[Tonnmath 1 UCHIOIB30BaTh PYHKIMOHATIbHBIE TIOHATHUS U SI3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaueHMsI), ONIPENeNATh 3HaUeHHE (PYHKIUH 10 3HAYEHUIO apryMEHTa, OIpeelsiTh CBOMCTBRA
byHKIMY 110 e€ rpaduKy.

Crpouts rpaduku dJIeMeHTApHBIX (YHKIUN BUIA:

y = kiIX, y = X2, Y = X3,y = x|, y = X, OnHCBIBaTh CBOICTBA YHCIOBOI (DYHKIMH 110 €&
rpaduky.

K xoHiy oOyueHus B 9 kiacce oOydaronuiics NOTY4YUT CIEAYIOIIUE IPEIMETHbIE
pe3yJIbTaThl:

Yucaa v BLIYUCIEHUS
CpaBHI/IBaTB U YIIOpAAOYNBATH PALITMOHAJIBHBIC U UPPAallUOHAJIbHBIC YU CJIA.

BreimonasaTs apI/ICI)MeTI/I"IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YUCJIAaMH, COUCTasl YCTHLBIC U
IIMCHbMCHHBIC HpI/IéMBI, BBITIOJIHATD BBIYHUCIICHUSA C HPPAIHOHAJIbHBIMU YHUCJIaMU.

HaxonuTth 3Ha4eHUs CTENEHEH ¢ LEIbIMM MOKa3aTeasiMUA U KOPHEH, BBIYMCIIATh 3HAYEHUS
YHCJIOBBIX BBIPAKECHUM.

OKpyIIATh JEHCTBUTENBHBIE YHWCIA, BBIIOJHATH IPUKHUAKY pPE3yJIbTaTa BBIYHMCIICHH,
OLICHKY YMCJIOBBIX BBIPAXKCHUM.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHelHbIe M KBaIpaTHbIE YPABHEHUS, ypaBHEHHUS, CBOJISAIIMECS K HUM, TPOCTeHIINe
JIpOOHO-pallMOHANIbHbBIE YPABHEHHUS.



PemaTe cucTeMbl JBYyX JIMHEWHBIX YPABHEHUN C JBYMs NEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIISIETCS JTMHEUHBIM.

Pemate TeKCTOBBIE 3a7aud anreOpanveckuM CIOCOOOM C TOMOUIbIO COCTABICHHS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh mpocCTEiIINE UCCAEAOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
NpUMEHEHHEM rpauuecKX MpeacTaBIeHuH (YCTaHABIUBATh, HIMEET JI ypaBHEHHE WU CUCTEMa
YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemate nuHeWHBIE HEPABEHCTBA, KBAJApPAaTHBHICE HEPABEHCTBA, H300pakaTb pEILICHUE
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3alIMCHIBATH PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemmath cuctembl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE KBAJPAaTHOE
HEPaBEHCTBO, M300pa)KaTh PEIICHUE CHCTEMbl HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3alMCHIBAThH
pelleHne ¢ MOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 33/1a4.

DOyHKIUUHA

PacrioznaBate (pyHKIMY W3YYCHHBIX BHIOB. [loKa3bIBaTh CXEMaTHYECKH PACIIONIOKEHUE HA
KOOpJMHATHON IUIOCKOCTH rpadukoB byHKIUH

puna:y =k, y =kx+b,y=kix,y=ax2 +bx+c,y=x3,y= Vx,y= |x|, =

3aBHCHUMOCTH OT 3HaUCHHI KO3 PHUIIMEHTOB, OMTUCHIBATh CBOMCTBA (DyHKITHIA.

Crpouth W M300paXkaTb CXEMaTHUYECKH TpadUKH KBaIpPaTUYHBIX (YHKUIUH, OMHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIHMHA MO UX IpaduKam.

PacnioznaBath kBagpaTnyHyto GYyHKIUIO 10 POopMyJie, TPUBOIUTH IPUMEPHI KBaIpaTUUHBIX
(byHKUMN U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

YucaoBble MOCIEI0BATEILHOCTH 1 nmporpeccuun

Pacno3naBath apI/I(I)MeTI/I‘-IeCKYIO U TCOMECTPUUCCKYIO IPOTPECCUU TIPHU PA3HBIX crocodax
3aJaHus.

BBINONHATE BBIYMCICHHUS C HUCIOJNb30BaHUEM (OpMyN n-ro ujieHa apupMeTudyeckoil u
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

H306pa)KaTB YJICHBI ITOCJIEA0BATCIPHOCTH TOYKaMH Ha KOOp}II/IHaTHOI‘/'I TIJIOCKOCTH.
PemraTs 3aga4u, CBA3aHHBIC C YUCJIIOBBIMU ITOCICIOBATCIBHOCTAMHA, B TOM YHCJIC 3aa4Hd U3

peasbHOM JKU3HU (C UCTIONBb30BaHUEM KAJIbKYIATOPA, IIUPPOBBIX TEXHOJIOTHI).
TEMATHUYECKOE IINIAHUPOBAHHUE

7 KJIACC
Ne [HanmeHoBaHUe pa3iesioB U KosurdaecTBo yacoB ’ DnexkTpoHHbIe (1IU(POBHIC)
/11 TEM MPOrPaMMbI Beero |[KonTpombhsre| [Tpaxtieckue 00pa3oBaTebHBIE PECYPCHI
paboThI paboThI
1 |Ywmcna u BEIYUCICHUS. 25 1 bu6mmoreka [IOK
PanmonansHbIE Uncia https://m.edsoo.ru/7f415b90



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

Ne |HammeHnoBaHuME pa3aenioB u ‘ KomuuecTBo vacoB ‘ OnekTpoHHbIE (IUPPOBHIE)
n/m TEM TMPOTPaMMBbI Beero |[Kontpomshsre|| [IpaxTiueckue o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
2 |Koopaunatsl u rpaduku. 24 1 bubmmoreka [IOK
OyHKIUU https://m.edsoo.ru/7f415b90
3 ||AnreOpanueckue 27 1 bubmmoreka [JOK
BBIpa)KEHUS https://m.edsoo.ru/7f415b90
4 |YpaBHeHnus u HepaBeHcTBa || 20 1 bubmuorexa [JOK
https://m.edso0.ru/7f415b90
5 |[[ToBrOopenue u ob6oOIICHNE 6 1 bubnmoreka [JOK
https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 [TPOTPAMME
8 KUIACC
Ne [HaunmeHOBaHUE pa3eiioB U KosmdectBo yacoB OnexTpoHHbIe (1IU(POBHIC)
/1 TEM MPOTPaAMMBI Beero |[Kontponbhbie|| [pakTuueckue 00pazoBaTebHbIE PECYPCHI
paboThI paboThI
1 |Yumcna u BeIYUCTICHHUS. 15 bu6mmoreka [IOK
KBaagpatHbie KOpHH https://m.edsoo.ru/7f417af8
2 |Ymcia v BEIYMCIICHHUS. 7 bu6mmoreka [IOK
CreleHs ¢ [enbM https://m.edsoo.ru/7f417af8
1oKa3aTeJeM
3 ||[Anrebpanveckue 5 1 bubmmoreka [JOK
BhIpaskeHus1. KBagparHslii https://m.edsoo.ru/7f417af8
TPEXWICH
4 ||Anrebpanueckue 15 1 bubnuoteka [JOK
BBIPAKCHUSI. https://m.edsoo.ru/7f417af8
Anrebpanyeckast 1poOb
5 ||YpaBueHus u HepaBeHcTBa.|| 15 1 bubnuotexa [JOK
KBaznparHbie ypaBHEHHUS https://m.edsoo.ru/7f417af8
6 |YpaBHeHus v HepaBeHcTBa.| 13 bubnuotexa [JOK
Cucrembl ypaBHEHUT https://m.edsoo.ru/7f417af8
7 |[YpaBHeHus u HepaBeHcTBa.| 12 1 bubnnoreka [JOK
Hepasenctaa https://m.edsoo.ru/7f417af8
8 ||®ysxmmu. OCHOBHBIE 5 bubnnoreka [JOK
HOHSATHS https://m.edsoo.ru/7f417af8
9 ||®yskumu. YncnoBble 9 bubnnoreka [JOK
GbyHKIMN https://m.edsoo.ru/7f417af8
10 ([ToBTOpenue u 0600IIEHNE 6 1 bubmuoreka [IOK
https://m.edso0.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 [TPOTPAMME

9 KJIACC
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Ne | HammeHoBaHuMe pa3aeiioB KomuuecTBo vacoB ‘ OnekTpoHHbIE (IUPPOBHIE)
n/n U TeM IPOTrPaMMbI Beero |[Koutponbhsre| ITpaxrieckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI

1 |[YUucna v BRIYMCICHUS. 9 bubmuoreka [JOK
JleiCTBUTENLHBIE YKCIIA https://m.edso0.ru/7f419d08

2 |YpaBHeHus H 14 1 bubmumoreka [IOK
HEPaBEHCTBA. Y PaBHCHHUS https://m.edsoo.ru/7f419d08
C OJTHOM IIEPEMEHHOU

3 |[YpaBuenus u 14 1 bubnmoreka [JOK
HepaBeHCTBa. CHCTEMBI https://m.edsoo.ru/7f419d08
YpaBHEHUI

4 ||YpaBHeHuUs u 16 1 bubnmoreka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08
HepasencrBa

5 || OyHKIHUH 16 1 bubnuorexa [JOK

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

6 |YucmoBsie 15 1 bubnuorexa [JOK
[OCJIEOBATEILHOCTH https://m.edso0.ru/7f419d08

7 |[ToBTOpeHue, 0600IICHHE, 18 1 bu6mmoreka [IOK
crCTeMaTH3aIus 3HAHU https://m.edsoo0.ru/7f419d08

OBUIEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOTPAMME
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