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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa SBISETCS OAHUM W3 OMOPHBIX KypCOB OCHOBHOTO OOIIETO 0Opa3oBaHMs: OHA
o0OecreynBaeT W3y4YeHUE JPYrUX [AUCHMIUIAH, KaK eCTeCTBEHHO-HAy4YHOTro, TaK U
T'YMaHUTapHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO MJisi MPOAOKEHHS OOpa3oBaHHS U B
MOBCEAHEBHOW U3HU. Pa3zButne y o0OydalImMXCS HAy4yHbIX MPEACTaBIECHUH O
MPOUCXOXKIACHUU U CYIIHOCTH aireOpanueckux aOCTpakuui, Ccrnocode OTpakeHHs
MaTeMaTH4YeCKOW HAyKOW SIBIEHUH M TPOLECCOB B TMPUPOJE U OOIIECTBE, pOJU
MaTEMaTUYECKOr0 MOJIETUPOBAaHUS B HAy4YHOM IIO3HAHUM U B MPAKTUKE CHOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUS M KAUECTB MBIIIJICHUS, HEOOXOAUMBIX IS
ajantandd B COBpeMeHHOM ImdpoBoM obmiectBe. M3ydenue anrebpsl obecrieunBaer
pa3BUTHE yMEHUS HaAONII0IaTh, CpPaBHUBATh, HAXOAUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U
BBIBOJIBI, POpMynupoBaTh yTBEpKAeHUS. OCBOCHHE Kypca anredpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUSI 00Y4aroUIMXcs: OHM HCHOJB3YIOT NEAYKTHUBHBIE M WHIYKTHBHBIC
paccyxaeHusi, 0000IIeHre U KOHKpEeTH3aluio, abcTparupoBaHue M aHajoruto. OO0yueHue
anreOpe  mpeanonaraeT  3HAYUTENbHBIH  OOBEM  CaMOCTOSATEIBHOW  JEATEIbHOCTU
oOy4aroIuxcsi, TOITOMY CaMOCTOSTEIBHOE pEIIeHHe 3a/Jad SBJSETCS peaau3anuen
JeSITEIIbHOCTHOTO MPUHIUTIA O0YUEHUSI.

B crpykrype mporpammsl ydeOHOro Kypca «AnreOpa» i OCHOBHOIO OOILEro
o0pa30BaHUsl OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOANYECKHe JIUHUU: «Yucna u
BBIUHCIICHUS», «ANre0panueckue BhIpRXKECHUs», « YPABHEHUS U HEPaBEHCTBa», « DYHKITUNY.
Kaxxnas U3 aTuX conepKareabHO-METOAUYECKUX JIMHUNA pa3BUBAETCA Ha MPOTSKEHUU TPEX
JIET U3Y4YEHHUsI Kypca, B3aUMOJICUCTBYS C IPYTUMU €ro JUHUsAMU. B Xo1e nzydyenus yuyeOHoro
Kypca oOydJamImuMcs MPUXOAUTCS JIOTHUYECKH pPacCyXAaTh, HCIOIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN $3bIK. B CBsi3M ¢ 3TUM B mporpammy YydeOHOro Kypca «Amnredpa»
BKJIFOUEHbI HEKOTOPbIE OCHOBBI JIOTMKH, IPEACTAaBIECHHbIE BO BCEX OCHOBHBIX pa3zesiax
MaTeMaTHYEeCKOro 0Opa30BaHMsI M CHOCOOCTBYIOIIME OBJAJCHUIO OOy4YaloIMMHUCA OCHOB
YHHUBEPCAJILHOTO MaTeMaTH4eCKOro si3bika. ComepKaTeabHON U CTPYKTYPHOW OCOOEHHOCTBIO
y4eOHOTro Kypca «Anredpay sIBISIeTCSl €r0 MHTETPUPOBAHHBIN XapakTep.

Conepxxanne JIMHUM «YHClIa U BBIYMCICHUS» CIYKUT OCHOBOW IS JajlbHEHIIEro
U3YyYEHUS] MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS JJOTMUYECKOT0 MBIIIICHHUS,
(GOpMHUPOBAaHUIO  YMEHHsS IOJIb30BAaThCS  aJrOpPUTMaMH, a TakKkKe MPHOOPETECHUIO
MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JUIsI TTOBCETHEBHOW >KM3HHU. Pa3BUTHE MOHATHS O
Yyclie Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs CBA3aHO C palMOHAIBHBIMU U
UppaIOHAIBHBIME YUCJIaMHU, (OPMHUPOBAHHEM IPEJCTABICHUN O JEHCTBUTEIHHOM YHCIIE.
3aBeplIeHNEe OCBOEHUS YUCIIOBOM IMHUU OTHECEHO K CpelHEMY 0011eMy 00pa30BaHUIO.

Conepxkanue JIBYX aireOpamdeckKux JUHUM — «ANreOpandecKkue BBIPAKEHUS W
«YpaBHEHUST H HEPaBEHCTBa» CrmocoOcTByeT (QopMupoBaHHIO y  OOyYarOIIMXCS
MaTeMaTUYeCKOro ammapaTa, He0OXOAMMOTO JUIsl pPelIeHHUs 3a/Jad MaTeMaTHKH, CMEXKHBIX
MpeIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ady. Ha ypoBHe OCHOBHOro 00IIero
oOpa3oBaHusi y4eOHBIM MaTepuan TpYNINUPYEeTCS BOKPYT palUMOHAIBHBIX BBIPAXKECHUI.
Anrebpa IEeMOHCTpUpYET 3HAu€HHE MAaTeMAaTHKH KakK S3bIKa JUISI  MOCTPOSHUS
MaTeMaTHYEeCKUX MOjeJiel, OMHCaHMs MPOLIECCOB M SIBJIIEHWH peanbHOro mMupa. B 3agaun
oOyueHus anredpe BXOAAT TaKKe JalbHEWIlee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHUS,
HEOOXOAMMOTO, B YaCTHOCTH, U OCBOCHHUS Kypca MH(POPMATUKU, U OBJIAJCHUE HABBIKAMU
JIeNyKTUBHBIX paccyxaeHuil. [IpeobpazoBanne cHMBOIBHBIX (OPM CITOCOOCTBYET Pa3BUTHUIO
BOOOpa)keHHUsI, CITIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTBY.



Conepxkanne (QyHKIHOHATBHO-TpapUUEeCKON JHMHUM HalEJIeHO Ha IMOJy4YeHue
oOydJaImuMucS 3HaHUK O QYHKIUAX KaK BaXXHEUIEH MaTeMaTHYeCKOW MOJETH s
OTHMCAHUs M UCCJIEAOBAHUS PA3HOOOPA3HBIX MPOIIECCOB M SBJICHUM B MPUPOJE M OOIIECTBE.
N3yuenne matepmana CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIONIUXCS YMEHHUS HCIOJIb30BaTh
pa3liuyHbIE BBIPA3UTENIBHBIE CPEJCTBA S3bIKA MATEMAaTUKH — CIOBECHBIE, CUMBOJIMYECKHUE,
rpaguyeckue, BHOCUT BKJIaJ B (OpMHUPOBAHUE MPEACTaBICHUH O POJIM MaTeMaTHUKU B
Pa3BUTUU UBUIU3AIUUA U KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax Hu3ydaeTcsi Y4eOHBIH Kypc «Anredpay,
KOTOPBINA BKJIIOYAET CIECAYIOIINE OCHOBHBIC pa3lielibl cojiepkaHust: «Hucna u BEIYUCICHUSY,
«Anrebpanveckue BeIpaXEHUs», « Y paBHEHUS U HEPABCHCTBAY, « DYHKITHI.

Ha m3ydenne yue6HOTO Kypca «Anredbpa» orBoautcs 306 yacoB: B 7 kinacce — 102 gaca
(3 gaca B Henento0), B 8 kimacce — 102 gaca (3 gaca B Heenmo), B 9 kiacce — 102 gaca (3 gaca B
HEJICITIO).



COJEPXAHUE OBYYEHUA

7 KJIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M JAECATUYHBIC, NEPEX0J] OT OJHOM (OpMBI 3amucu JIpobei K
npyroi. IloHsTMe panMOHANBHOIO YHCIA, 3allACh, CPAaBHEHHE, YIOPALOYMBAaHUE
palMOHANIBHBIX Ynced. ApU(pMETUUECKUE JEUCTBUSA C PAllMOHAIBHBIMU 4YuclaMU. Perienue
3a/1a4u U3 peajJbHOM MPaKTUKU HAa YaCcTH, HA IPOOH.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeJesIeHue, NMpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OIIpeieIeHNs, 3aKch OobIMX yucell. [IponeHTsl, 3aucek MpoLEeHTOB B BUje ApoOu
U JpoOu B BHJE MPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha MPOLIEHTHI, PELICHUE 3aJad U3
peaJIbHON IIPAKTUKH.

[IpumeHeHne IPU3HAKOB NETUMOCTH, PA3JI0KEHUE HA MHOKHUTENN HATypaJbHbIX YHCEIL.

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE MPsIMasi 1 oOpaTHasi NPONOPLUUOHATIBHOCTH.

AsredOpanyeckue BbIpasKeHU s

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IEpPEeMEHHOH. JlomycTHMble 3HAYEHUs
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXAY BeIMUYMHAMU B Buie (OPMYIBIL.
Boruncnenus no ¢opmynam. IlpeoOpa3zoBaHue OYyKBEHHBIX BBIPAKEHUN, TOXKIAECTBEHHO
paBHBIE BBIpA)KEHUS, IPaBUiIa MPeoOpa30BaHUs CYMM U MPOU3BENICHUI, IPaBUiIa PACKPBITHS
CKOOOK ¥ NMPHUBEICHUS NOJOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHU C HAaTYPAJIbHBIM ITIOKA3aTEIIEM.

Opnnounensl U MHorousneHsl. CreneHb MHOrowieHa. CioK€HHE, BBIYATAHHE, YMHOXXCHUE
MHOTowIeHOB. POpMYJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaJpaT CyMMBI U KBaJIpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJAPaTOB. Pa3nokeHne MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUE, KOpPEeHb YpaBHEHUS, MpaBHa MPeoOpa3oBaHUs ypaBHEHUs, PaBHOCHIBHOCTb
YpaBHEHUH.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOW, YMCIIO KOPHEH JIMHEWHOrO YpaBHEHHS,
pelnieHue JMHENHbIX ypaBHEHHMI. COCTaBIE€HHE YpPaBHEHHU IO YCIOBHMIO 3adaud. Pemenue
TEKCTOBBIX 3a/1a4 € IIOMOILbIO YPABHEHUMN.

JIuHeiiHOe ypaBHEHHME C JIByMsl NepeMeHHbIMU U ero rpadguk. Cucrema OBYX JTHMHEHHBIX
YpaBHEHUI ¢ JByMs MepeMEHHbIMU. PelieHue cucreM ypaBHEHUH ciocoOOM IMOACTAHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a4a4 € IOMOLIbIO CUCTEM YPaBHEHUH.

DOyHKIUA

Koopaunata Toukm Ha mnpsMol. YUucnoBele NpoMexyTku. PacctosHue Mexay IByMs
TOYKaMU KOOPAVNHATHOM MPSIMOM.

[IpssmoyronpHas cuctema koopauHat, ocu OX m Oy. AOciucca M OpAMHATa TOYKH Ha
KoopauHaTHOU miockocTh. [Ipumeps! rpadukoB, 3agaHHbix Gopmynamu. Utenue rpadukos
peanbHbix 3aBucuMocTed. [lonstue Qynkuuu. ['padux Pynkumn. CpoiicTBa (QyHKIUH.

Jluneitnas Qynkius, e€ rpapuk. ['padux ¢dyskumm y = |X|. I'padudeckoe perieHue
JIMHEWHBIX YPABHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHM.
8 KJIACC

Yuciia 1 BIYUCTCHUSA

KBanmparuenii kopenb u3 uymcna. [lonstue o0 wuppanuoHaibHOM uyHcne. JlecsaTuunbie
NpUOIMKEHHsT UppallMoHaIbHbIX yncen. CBOMCTBA apuPMETHUECKUX KBaJpPAaTHBIX KOpHEW U
UX TpUMEHEHHEe K MpeoO0pa3oBaHUIO0 YHCIOBBIX BBIPAKEHUM U BBIYUCICHUSIM.
JleficTBUTENIbHBIC YHUCIA.

Crenens ¢ 11e51bIM NIOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3allUCh YUCIIA.



Anredpanveckue BbIpasKeHUs

KBagparnsliii TpEXuiieH, pa3nokKeHUEe KBaAPAaTHOrO TPEXUIIEHA HA MHOXKHUTEIH.

AnreOpanueckast apoOb. OCHOBHOE CBOMCTBO anredpamdeckoil apobu. CioxeHue,
BbIUWTAHUE, YMHOXKEHHE, JelIeHne anredpanyeckux apoOeil. ParmoHanbHble BBIpaKEHUS U
uX npeoOpa3zoBaHUE.

YpaBHeHHsI U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢dopMylia KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUH, CBOASIIMXCA K JMHEHHBIM M KBaJpaTHBIM. [Ipocreimme apoOHO-
palroHaIbHbIE YPABHEHUS.

I'pacduueckas mHTeprperanuss ypaBHEHUN C JByMsI TIEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
yYpaBHEHUM € ByMs NepeMEeHHBIMU. [Iprmepsl pemieHus cucTeM HEMMHEHHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a7a4 anredpandeckuM CrocoOoM.

UucnoBble HepaBeHCTBA U HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IEPEMEHHOU.
PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPAaBEHCTBA C OOHON mepeMeHHOU. CucTeMbl
JINHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKIUU

DOyHKIUA

[Tonstne pynknuu. OOIacTh ONpeneseHuss U MHOKECTBO 3HadeHU (QyHKIuU. CrocoOb
3aaHus QyHKUIUM.

I'paduk dynakmuu. Urtenue cBoiicTB ¢yHkmuu mo e€ rpaduky. Ilpumepsl rpadukos
GyHKIUH, OTpaXKarOIIUX PeaTbHBIEC MPOIIECCHI.

OYHKIUU, OMUCHIBAIOIIUE TMPSMYI0O M OOpPaTHYIO MPOMOPIHMOHAIBHBIE 3aBUCHUMOCTH, HX
rpaduxu. ®yukoun Yy = X2, y = x3, y = VX, y=|x|. ['padudeckoe peleHne ypaBHeHHUIl 1
CUCTEM YpaBHEHUHU.

9 KUIACC

Yuciia 1 BBIYUCICHUS

ParnmonanbHble Yncia, WppalMOHAIbHBIE YKCIIA, KOHEYHbIE M OECKOHEUHBIE JECSTHYHBIC
npobu. MHOXKeCTBO NEeWCTBUTEIBHBIX YHWCEN, ICHCTBUTENIbHbIE YHUCIa KaK OECKOHEYHbIE
AecATU4YHble  ApoOu. B3auMHO OJHO3HaYHOE COOTBETCTBHE MEXKAY MHOMKECTBOM
JNEUCTBUTEIIBHBIX YMCEII U KOOPIAUHATHOM MPSMO.

CpaBHeHuE J€HCTBUTEIBHBIX 4YHUCEN, apu(MeTUYecKue NIEUCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3zmepsl 00BEKTOB OKPYKAIOIIET0 MUPA, IIUTEILHOCTh MPOIIECCOB B OKPYKAIOLIEM MHUPE.

[Tpubnmx€HHOE 3HAYEHUE BEJIUYMHBI, TOYHOCTh MNpHOIIKEeHUs. OKpyIJIeHHe Yucell.
[Ipukuaka u olieHKa pe3yabTaTOB BHIYUCICHUN.

YpaBHeHUs] M HEPAaBEHCTBA

JIuneiiHoe ypaBHeHuME. Penienre ypaBHEHUM, CBOIAIIMXCS K JIMHEHHBIM.

KBagpartHoe ypaBHeHue. Pemienne ypaBHEHUN, CBOASIIMXCS K KBaJApaTHBIM. bukBagpaTHoe
ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEN U YETBEPTOM CTEIIEHEN pa3IoKEeHUEM Ha
MHOXUTEH.

Pemenne nqpoOHO-paniioHaNbHBIX YpaBHEHUH. Perenne TeKCTOBBIX 3a/1a4 anredpandeckuM
METOJOM.

VYpaBHeHuEe C NIByMs TepeMEHHBIMH M ero rpaduk. Pemenue cuctem IBYyX JHMHEWHBIX
YPAaBHEHHUU C IBYMs NepeMeHHbIMHU. Pelienue cucrem IByX YpaBHEHMH, OZHO U3 KOTOPBIX
JTUHEHoe, a Apyroe — BTOpoii cremneHu. ['paduyeckas nHTEpHpeTanus CUCTEMbI YPaBHEHHI C
JIBYMsI IEPEMEHHBIMH.



Pemenune TeKCTOBBIX 337124 adre0OpanueckuM crocoOoMm.

UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM TNIEPEMEHHOU. PemieHue CHUCTEM JMHEMHBIX
HEpaBEHCTB ¢ OJHOM nepemeHHol. KBaapaTHbie HepaBeHcTBa. ['paduueckas nHTEepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS EPEMECHHBIMU.

OyHKIMU

DOyHKIUH

KBagpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. IlapabGosia, KOOpAMHATHI BEPIIMHBI
1mapaboJibl, OCb CHMMETPHUU NTapadOoJIbI.

[paduxn Gpysxumii: y = kx, y = kx + b, y = k/x, y = x3, y =V, y = x| , 1 ux cBoiicrsa.

UucnoBble MOCIEA0BATENBHOCTH

YucJioBbIE MOCTEA0BATEIBHOCTH U IPOrPecCuH

[lonsTHe YMCIOBOM MOCIEAOBATEIBLHOCTH. 3aJaHUE IOCJIEI0BATEIBHOCTU PEKYPPEHTHOM
dhopmymoit u hopmysoit N-ro yseHa.

Apudmerndeckas U reomeTpuueckas nporpeccurd. opmynsl N-ro yjeHa apupMeTHIeCcKOM
Y TEOMETPHUUYECKON MPOrPECCUI, CYMMBI ITEPBBIX N YJIECHOB.

N306pakenne uineHoB apudmeTnyeckod MW TeoMEeTpUYECKOM mporpeccuid TOYKaMu Ha
KOOPJMHATHOM TJIOCKOCTH. JIMHEHHBIN 1 SKCITOHEHIIMAILHBINA POCT. CII0KHBIE MPOIICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT' O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MpOrpaMMmbl y4eOHOTO Kypca «Aunredpay
XapaKTepU3YIOTCA:

1) naTpuoTHYecKoe BOCIUTAHME:

NPOSIBICHUEM HHTEpeca K TMPOLULIOMY M HACTOSUIEMY POCCHMCKONM MaTeMaTHKU,
LEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUAM POCCUMCKHX MAaTeMaTUKOB M POCCHUUCKOMN
MaTeMaTH4YEeCKON IIKOJbI, K HCIOJIb30BAaHUIO JTHX JOCTHXKEHUM B JIPYTUX HayKax H
NPUKIATHBIX cepax;

2) rpa:xkIaHCKOe H TJYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMIOJTHEHUIO OOSI3aHHOCTEW TpaxJaHWHA M pean3alldd €ro Ipas,
MpPEACTaBICHUEM O MaTEMAaTUYECKHMX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUU, TIPOLIEAYP TPaXkAaHCKOT0 00111ecTBa (HapuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXKJIEHUIO ATHYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUUECKUM MPUMEHEHHEM TOCTHKEHUN
HayKH, OCO3HAHUEM BaXHOCTH MOPAIIbHO-ITUYECKUX MIPUHIIUIIOB B JIEATEIILHOCTU YUEHOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AKTHUBHOE YYacTHUE B PEIICHUM MPAKTUUYECKUX 3ajlad MaTeMaTUYeCKOU
HaIpaBJICHHOCTH, OCO3HAHHEM BaXKHOCTU MaTEMaTH4YeCKOro oOpa3oBaHUs Ha MPOTSHKCHUHU
BCEH JKM3HU VISl YCTEIIHOW Mpo(deCCUOHABHON ESITEIbHOCTA U Pa3BUTUEM HEOOXOIUMBIX
YMEHHH, 0CO3HAHHBIM BEIOOPOM U MOCTPOECHUEM WHIUBUIYaTbHON TPaeKTOPUN 00pa30oBaHuUs
Y )KM3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K SMOIIMOHATFHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHUECKHX
OOBEKTOB, 3ajay, pEHICHWH, pacCyKIEHUH, YMEHUI0O BHJAETh MAaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUS:

OpUEHTAIMEel B JMEATENLHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX NpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeNIOBEKa, MPUPOJLI M OOIIeCTBa, MOHUMaHUEM
MaTeMaTHYEeCKON HAayKu Kak c(epbl 4eIOBEYECKOW AESITEIHHOCTH, ITANoOB €€ pa3BUTUS U
3HQUMMOCTH Il  Pa3BUTUS LMBWIM3ALMH, OBJAJACHUEM SI3BIKOM MaTEMaTUKUd U
MaTeMaTHYECKOM KYJIbTYPOM KakK CpEICTBOM MO3HAHUS MHpPA, OBJIAAECHHUEM IPOCTEUIIMMHU
HaBBIKAMU UCCIIEI0BATEIbCKON IEATETbHOCTH;

6) pusnyeckoe BocnuTanue, GopMUpoBaHHNE KYJIbTYPbI 310POBbSI H IMOIMOHAJIBHOIO
Os1aromostyums:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKUE 3HAHUS B MHTEPECaxX CBOETO 370POBbs, BEICHUS
3I0pOBOr0 00pa3a >XKU3HMU (3I0pOBOE MHUTaHWE, COATAaHCUPOBAHHBIA PEXKHUM 3aHATUUA U
OTIbIXa, peryisipHas (u3uueckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pPEQIIEKCHH,
MIPU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa Jpyroro 4eiaoBeKa;

7) 3K0JI0TM4YeCKOe BOCIIUTAHUE:

OpUCHTAIMEHl Ha TPUMEHEHHE MaTeMaTHUeCKUX 3HAHUHU JJIs pelleHus 3ajad B 00JacTu
COXPAHHOCTH OKPYXKAaIOIIEH cpejbl, MIaHUPOBAHUS MOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCIIEJICTBUN  JIIE  OKPYXAIOMIEH  Cpelapl, OCO3HAHWEM TJIO0AJIBHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOJIEM U IMyTel UX PEIICHHUS;

8) apanTanus K M3MEHSAIOIIMMCS YCJIOBUSAM COIUAJIBHON M MPUPOJXHOH CpPe/bl:

TOTOBHOCTBIO K JIEMCTBUSAM B YCJIOBHUSIX HEONPEAENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPAKTUYECKYI0 IeATEeIbHOCTh, B TOM YHCJIE YMEHHE YYUTHCA Yy
IpYTUX JIOJeH, MpUOOpeTaTh B COBMECTHOW MESTEIIBHOCTU HOBBIE 3HAHUWS, HABBIKU U
KOMIIETEHI[UU U3 OMbITa APYTHX;



HEOOXOAMMOCTBIO B ()OPMUPOBAHUHM HOBBIX 3HAHWU, B TOM 4HCiIe (HOPMYTUPOBATH UICH,
HOHSITHSI, TUTIOTE3bl 00 00BEKTAX U SIBJICHUSIX, B TOM YHCIIe paHee HEM3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BbI30B, TPEOYIOIIHNI KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMBbIE PEIICHUs U JIEHCTBUS,
(GbopMynHpOBaTh U OLIEHUBATH PUCKU U TIOCIEACTBUS, (OPMUPOBATDH OIIBIT.

METAIIPEJAMETHBIE PE3YJIBTATHBI

Ilo3naBaTe/bHBIE YHuBEpcCajJbHbIC y‘leﬁHbIe IleﬁCTBHH

ba3oBble Jornyeckne AeincTBus:

®  BBIBIATH U XapaKTE€PHU30BATh CYIIECTBEHHbIE NMPU3HAKU MAaTEMaTHYECKUX OOBEKTOB,
HNOHATUH, OTHOLIEHUM MEXIy TMOHATHSIMM, (DOPMYIUPOBATH ONpPEACIICHUS MOHATUH,
yCTaHaBIMBATh CYILECTBEHHBIM MpPHU3HAK KilaccH(UKalMM, OCHOBaHHS A 00OOIIeHUS U
CPaBHEHMSI, KPUTEPUH IPOBOJAUMOI0 aHAIN3A;

®  BOCIPHHHUMATh, (HOPMYJIUPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHbIE U
OTpHLIATEeNIbHbIE, €MHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

®  BBUBIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M MPOTHUBOpPEYHS B
(dakrax, JaHHBIX, HAOJIONEHUAX U YTBEP)KICHHUAX, Mpeajaratb KpUTEpUU JJIsl BBISBICHUS
3aKOHOMEPHOCTEW U NPOTUBOPEUUI;

e  Jes1aTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€IYKTUBHBIX M MHAYKTHBHBIX
YMO3aK/IHYEHHUM, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e  pa3dupaTh JOKa3aTeNbCTBA MAaTEMaTUYECKUX YTBEpKIEHUM (IpsiMble U OT
MIPOTUBHOI'0), MPOBOJUTH CAaMOCTOSATEIBHO HECIOXHBIE J0Ka3aTelbCTBA MAaTEMaTHUYECKUX
(dakToB, BBICTpaMBATh AapryMEHTAlMI0, NPUBOAUTH MPUMEPbl U  KOHTPIPHUMEPHI,
00OCHOBBIBATH COOCTBEHHBIE PACCYXICHUS;

e  BbIOMpaTh crHocoO pemieHus ydeOHOM 3amauu (CpaBHUBATh HECKOJIBKO BAapUAaHTOB
pelieHus, BbIOMpaTh Haubojiee NOAXOAIIUN C YYETOM CaMOCTOSTEIBHO BBIJEICHHBIX
KPUTEPUEB).

BazoBble nucciegoBarenbckme 1eiicTBHA:

®  UCIOJIb30BaTh  BONPOCHI  KAaK  HCCJIENOBATEIbCKUW  MHCTPYMEHT  IO3HAHUSA,
(dbopMynupoBaTh BOIPOCH], (UKCUPYIOLIME MPOTUBOpEUHe, MNpobdIeMy, CaMOCTOSTEIbHO
yCTaHaBIMBAaTh MCKOMOE M JlaHHO€, (OpPMUPOBATH THIOTE3y, APryMEHTHPOBATH CBOIO
MO3ULUI0, MHEHUE;

®  [POBOJUTH MO CAMOCTOSITEIbBHO COCTABJICHHOMY IUIaHY HECJIOXHBIM 3KCIIEPUMEHT,
HEOOJNBIIIOE HCCIIEIOBAaHUE I10 YCTAHOBJIECHUIO OCOOCHHOCTEH MaTeMaTHYecKOro OObeKTa,
3aBHCUMOCTEN O0OBEKTOB MEX1y COOOM;

®  CcaMOCTOATENbHO (OpMyIHpoBaTh OO0OOIIEHUS U BBIBOJABI MO  pe3yjibTaTaM
MIPOBEIEHHOTO HAOJIO/IEHUS, WCCIIEeI0OBaHUsA, OIICHUBATh JOCTOBEPHOCTh IOJYUYEHHBIX
pe3yabTaToOB, BBIBOJOB U 0000IIECHNUH;

®  [IPOrHO3MPOBAaTh  BO3MOXXKHOE  pa3BUTHE  IIpoliecca, a TakKe  BBIIBUTaTh
IIPENTOJIOKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmanmeii:

®  BBIBIATH HEJOCTATOYHOCTh U M30BITOYHOCTH MH(OpMAILMU, JAHHBIX, HEOOXOIUMBIX
JUISl pELICHUS 3a/1a4U;

e  BHIOMpaTh, AaHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OOPMALIHIO
Pa3IUYHbBIX BUJIOB U (GOPM IMpeICTaBICHUS;

e  BbIOMpaTh (QopMy IMpeAcTaBieHUs HHPOPMALMU M WUIIOCTPUPOBATH pelllaeMble
3aa4d CXeMaMu, TuarpaMMaMy, HHOU TpaduKoi 1 MX KOMOMHAIIUSMUY;



®  OICHUBATh HAEKHOCTh MHOOPMAINH IO KPUTEPHUSIM, TPEJIOKEHHBIM YIUTEIIEM WU
chOpMyIHPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicCTBUA:

®  BOCHPHHHMATH U (OPMYIIUPOBATH CYKIIEHUS B COOTBETCTBUU C YCIOBUSMHU U HEIIMU
oO01eHusI, SICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO TOUYKY 3PEHUS] B YCTHBIX U MUCHMEHHBIX
TEKCTaxX, /1aBaTh IOSICHEHUS MO XOJAY peLIeHHUs 3aJayd, KOMMEHTUPOBATh MOJIy4YEHHBIH
pe3yIbTar;

e B X0J€ 00CYXJECHHUS 3a7aBaTh BOMPOCHI I10 CYIIECTBY 00CYK/1a€MOIl TEMBI, TPOOIIEMBI,
perraeMon 3a/1auu, BbICKa3bIBaTh UJIEHU, HAIIEJICHHbBIE HA NTOMCK PEIIECHHUs, CONIOCTABISATh CBOU
CYXKICHHUS C CYXACHHSIMH JPYIMX YYacTHHKOB Juanora, oOHapy»KuMBaTh pa3lidyue u
CXOZICTBO MO3ULIUN, B KOPPEKTHOH opmMe (HopMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;

®  [IPEACTaBIATH PE3yJbTaThl PEIICHUS 3aa4M, SIKCIIEPUMEHTA, UCCIIEIOBAHUs, IPOEKTA,
CaMOCTOSITENIBHO BBIOMpPATh (OpMaT BBICTYIUIEHUS € YYETOM 3a7ad MPE3eHTAluu U
0COOCHHOCTEH ayTUTOPUU;

®  [IOHMUMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIAMBUAYAJIHHOU pabOTHI
MIPU PEIICHUH YU4eOHBIX MaTEMaTHYECKUX 3a]1a4;

®  [IPUHHUMATH LIeJIb COBMECTHOM JI€ATEIbHOCTH, IIaHUPOBATh OPraHU3aLUI0 COBMECTHON
paboThI, pacmpenensiTh BHIBI pabOT, JAOrOBapUBaTHCS, OOCYKIATh MPOLIECC U pe3yibTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTFOJICH;

®  y4yacTBOBaTh B TIPYNINOBBIX ¢opMax paboTbl (0OCYXKIeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE MITYPMBbl U JAPYTHE), BBHIMOIHATH CBOIO YacTh PabOThI U KOOPAWHUPOBATH CBOU
JIEUCTBUS C OPYTUMH 4JeHaMH KOMAaHJIbI, OICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOIIUIA
MPOJYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHUBEpCaJbHbIE YueOHbIe 1eiicTBUS
Camoopranusanus:

®  CaMOCTOATEIBHO COCTABJIATH IUIAH, AJITOPUTM pEIIeHUs 3amaud (WIM ero 4acTh),
BBIOMPATH CIIOCOO pelIeHus C Y4ETOM UMEIOIIUXCS PeCYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yuéTOM HOBOM MH(OpMaIIUHU.

CaMOKOHTPO.1b, IMOIIHOHAIbHBIH HHTEJJIEKT:

®  BIAJETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJISI MIPOIEcca U pe3ysibTaTa pelieHus
MaTeMaTHUUYEeCKOM 3a/1auu;

®  MPEIBHUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYThH MPHU PEIICHUH 3a]a4d, BHOCUTH
KOPPEKTHBBI B JI€SITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

®  OLIGHMBATh COOTBETCTBUE PE3YJbTaTa NEATEIbHOCTU MOCTABICHHON €N U YCIOBUSIM,
OOBSACHATh MPUYUHBI JOCTKEHUS] WIM HEJAOCTIDKCHHS 1M, HAaXOJWUTh OIIMOKY, JaBaTh
OLICHKY MTPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 7 KkJjacce OOy4arOmMHCS TOJIYYUT CIEAYIOIIWE TNPEIMETHBIC
pe3ybTaThl:

Yuciia 1 BIYUCTCHUSA

BoinonHATh, coderas YCTHbIE M NHCbMEHHbIE TNPUEMBI, apupMeTHyecKue IeHCTBUS C
palMOHAIbHBIMU YUCIIAMH.

HaxonuTe 3Ha4YeHMs] YUCIOBBIX BBIPAKEHUW, MPUMEHATHh pa3zHOOOpa3Hble CIOCOOBI U
NpUEMBI BBIYHMCIICHUS 3HAYEHUN APOOHBIX BBIPAKEHHUM, COAEpXkKAaIlIMX OOBIKHOBEHHBIE WU
JECATUYHBIE IPOOH.



[lepexomuts OT ogHON (HOPMBI 3amMCH YHCEN K ApYyroi (mpeoOpa3oBBIBATH ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATH U yNOPSA0YMBATH PALlMOHAIbHBIE YHUCIIA.

OKpyrsTh YnCIa.

BBINIOJIHAT NPUKHUIKY W OLICHKY pe3yjbTaTa BBIUMCIICHWM, OLEHKY 3HAYEHUN YHMCIOBBIX
BBIpa)KCHUM. BBITTOIHATE AEUCTBUA CO CTENEHAMH C HATYpaJbHBIMU ITOKA3aTEISIMU.

[IpuMeHATh IPU3HAKYU AEIIUMOCTH, Pa3JI0KECHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

PemaTte IpakTUKO-OPUEHTUPOBAHHBIE 3a/ayd, CBA3aHHbBIE C OTHOLICHHEM BEIUYMH,
IIPONOPLUHOHAIBHOCTBIO BEJINYMH, NPOLIEHTAMH, WHTEPIPETUPOBATH PE3YNbTAaThl PELICHUS
3a/1a4 ¢ y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIPpaKeHUA

Hcnonp3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHUS y4eOHOr0o MaTepuaa.

HaxoauTe 3HaueHns1 OyKBEHHBIX BBIPAKEHHUI NPU 33JaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BoimonssaTe npeobpa3zoBaHMs LENOr0 BBIPAXKEHUS B MHOTOYJIEH MpPHUBEIEHUEM IOJOOHBIX
CJIaraeMbIX, pPaCKpbITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOWICHAa HAa MHOIOWIEH M MHOTOWICHa Ha MHOIOYIEH,
IPUMEHATH GOPMYJIbI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh pa3ioKEHUE MHOTOYJIEHOB HAa MHOMKUTENIM C IIOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOIIET0 MHOKUTENS, TPYNIUPOBKHU CIAraeMbIX, IPUMEHEHHUS (OPMYI COKPAIIEHHOTO
YMHOKECHUS.

[IpumensaTs npeoOpazoBaHUsl MHOTOWIEHOB JUISI PpELICHUs pa3jMyYHBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW € HATypalbHBIMU MOKa3aTEIsIMU ISl MpeoOpa3oBaHMs
BBIPAKECHUM.

YpaBHeHUsS] M HEPAaBEHCTBA

Pewlate nuHeliHbIE ypaBHEHHUS C OJHOM INEPEMEHHOM, NMPUMEHSs IMpaBHia NEepexoja OT
HCXOJHOIO0 YpPaBHEHHMS K PaBHOCWIBHOMY eMy. lIpoBepsTh, SABIAETCS JM YHUCIO KOPHEM
YPaBHEHHSI.

[TpumMeHnsTH Tpaduueckre METOAbI MPU PELUICHUH JTUHEWHBIX YPAaBHEHUM U UX CUCTEM.

[TonOupath mpuUMeEpHI Map Yucen, SABISIOMIUXCS PElIeHHEeM JUHEHHOro ypaBHEHHUS C IBYyMS
IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTM TpaduK JUHEWHOTO YypaBHEHUS C JABYMs
MEPEMEHHBIMU, TOJIb3YACh IPaUKOM, IPUBOAUTH IPUMEPDI PELLICHUSI YPABHEHHUS.

Pemate cucrembl OBYyX JIMHEWHBIX YPAaBHEHUN C JIBYMsl IIEPEMEHHBIMM, B TOM YHCIE
rpaduyecku.

CocTaBiaTh M pellaTh JIMHEWHOE YpaBHEHUE WIM CUCTEMY JIMHEMHBIX YPAaBHEHHWI IO
YCJIOBHIO 33Ja4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJY4YEHHBIN
pe3ysbTar.

DyHKUNHA

N300paxkaTh Ha  KOOPJIMHATHOM MOpPsIMOM  TOUYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, HWHTEpBajbl, 3allMChIBaTh YHCJIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM s3bIKE.

OTtmeuarb B KOOPAMHATHOM IJIOCKOCTM TOYKHM 1O 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduxu nuHedHbIX GyHKIMA. CTpouTh rpaduk GpyHkumuu y = [x|.

OnwuceiBaTh € TMOMOLIBI0 (YHKIMH HW3BECTHBIE 3aBUCUMOCTH MEXAY BEITUYMHAMU:
CKOPOCTb, BpEMsl, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOJAUTEIBHOCTD, BpEMs,
00BEM pabOTBHI.

HaxoauTe 3HaueHne QyHKIMH 110 3HaYEHUIO €€ apryMeHTa.



[Tonumats rpaduueckuii crocod TMpeacTaBleHUs W aHaMW3a WH(pOpMAIK, U3BIEKATh U
UHTEPIPETUPOBATH HH(DOPMALIHIO U3 TPa()UKOB peabHbIX MPOLECCOB U 3aBUCUMOCTEH.

K xonnmy oOydenuss B 8 kiacce oOydarouuics MONYYUT CIAEAYIOUIUE MPEAMETHBIC
pEe3yIAbTaTHI:

Yuciia 1 BHIYUCTEHUS

Hcnonp3oBaTh HayaldbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YHCEN MJIs
CpaBHEHHUSI, OKPYTJICHUSI U BBIYMCIICHUH, N300pakaTh NEUCTBUTEIbHBIC YMCIIa TOYKAMHU Ha
KOOPJIMHATHOU IIPSMOM.

[IpumensaTh mMoOHSATHE apU(METUYECKOTO KBAJPAaTHOTO KOPHS, HAXOAWUTh KBaJpaTHBIC
KOPHHU, WCHOJNB3ysl TMpPU HEOOXOJUMOCTH KAaJbKYyJIATOP, BBINOIHATh MPeoOpa3oOBaHUs
BBIPXKEHUH, COJEpKAINX KBAaApaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OONBIIMX W MaJbIX YUCENT C TMOMOIIBIO JECITHUYHBIX JIpoOed u
crenener yucna 10.

AuredOpanyeckue BbIpasKeHU s

[IpyMeHSATh TMOHSATHE CTENEHH C IeJbIM IO0Ka3aTelieM, BBINOJHATh IMpeoOpa3oBaHUs
BBIpaKEHUH, COIEPKALIUX CTETIEHH C LIEJIbIM IT0Ka3aTEIEM.

BrIMoaHATE TOXIIECTBEHHBIE MPEeOOpa30BaHUsI PaAlMOHATIBHBIX BBIPAKECHUNW HA OCHOBE
MIpaBWJI JIEHCTBUIN HaJl MHOTOWICHAMH U alreOpandyecKuMH TPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIH.

[IpuMeHnsTh peodpa3oBaHus BRIpAXKEHUHN NJIsl PEIICHUs Pa3IMYHBIX 3a]1ay U3 MaTeMaTUKH,
CMEXHBIX MPEMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHUs1 M1 HEPaBEHCTBA

Pemats nuHeliHbIe, KBaJpaTHbIE YPaBHEHUSI U pallMOHAIbHBIE YpPaBHEHHUsI, CBOJSAIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoauTh MpocTeillIe UCCAeAOBaHUs YPABHEHUN U CUCTEM YpPaBHEHHI, B TOM YHUCIIE C
MpUMEHEHHEM TpadUyecKux MpecTaBleHul (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHUE WIIU
CHUCTEMa ypaBHEHUM pelIeHUs, €CITU UMEET, TO CKOJIBKO, U TIpouee).

[lepexonuth OT cloBeCHOW (QOPMYIUPOBKU 3amadyu K €€ anreOpandeckod MOJeNu C
MOMOIIIBI0 COCTABJIICHUS YPaBHEHUSI WM CHUCTEMbl YypaBHEHUH, WHTEpPIPETUPOBATh B
COOTBETCTBUHU C KOHTEKCTOM 3aJ/1ayyl MOJIYYEHHBIN pe3ybTar.

[IpuMeHsTh CBOWCTBA YMCIIOBBIX HEPABEHCTB /I CPaBHEHMUsI, OIICHKH, PEIIaTh JIMHEHHBIC
HEPABEHCTBA C OJHOW TEPEeMEHHOW M HX CHCTEMBI, J1aBaTh TpadUuecKyl0 HILTIOCTPAIUIO
MHOECTBA PEUICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[TonnMath U UCTIONB30BaTh (PYHKIIMOHATIBHBIE TIOHSITHUS U SI3BIK (TEPMUHBI, CHMBOJUYECKHE
0003HaYeHUS), ONpENeNsITh 3HaueHHWE (QYHKIUU [0 3HAYCHHUIO apryMEHTa, OIpeaelsiTh
CBOICTBa QyHKITUU MO €€ TpaduKy.

Crpouts rpaduku 351eMeHTapHbIX QYHKIMI BUAA:

y = k/x, Yy = X2,y = x3,y = x|, y = VX, omuchIBaTh CBOHCTBA YHCIOBOH (DYHKIHH MO &

rpaduky.

K xonmy oOydenus B 9 kijacce oOydJarOUIuics TMOJIYYUT CIAEAYIONIUE TPEAMETHBIC
pe3yabTaThl:

Yucia v BbIYUCTIEHUA

CpaBHUBATh U YNOPSAIOYUBATH PAlMOHAIIBHBIE U UPPAILMOHATIBHBIC YHCIIA.

BoImonHATE apuMeTHYeCKUe JCUCTBHS C PAIMOHAIBLHBIMEU YUCIAMH, COYETass YCTHBIC U
MMUCbMEHHBIE TIPUEMBI, BBIIOJIHATH BBIYUCIIEHUS C UPPALMOHAIBHBIMU YUCIIAMU.

HaxoauTte 3HaueHus CTENEHEW ¢ LEJbIMU MOKa3aTeIIMUA U KOPHEW, BBIUUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKECHUM.



OKpyrisiTh ACWCTBUTENBHBIE YHUCIIA, BBINOJHATH NPUKHIKY pE3yibTaTa BBIUYMCIICHUH,
OLIEHKY YHCJIOBBIX BBIPQXKEHUH.

YpaBHeHHSs] M HEPaBEHCTBA

Pemate nuHEHbIE M KBaJpaTHbIE YpaBHEHUS, YpPaBHEHMs, CBOJSILIMECS K HUM,
npocTennre JpoOHO-palOHaNIbHbIE YPaBHEHUS.

Pemate cuctemsl ABYX JIMHEHHBIX YpaBHEHUH C JABYMSI IEpEMEHHBIMH U CHCTEMBI JIBYX
YpaBHEHMI, B KOTOPHIX OHO YPAaBHEHUE HE SIBIISETCS JTMHEUHBIM.

PemaTte TekcTOBbIE 3a7auM aiareOpanyeckuM CIOCOOOM € IOMOIIBIO COCTABIICHUSA
YpaBHEHUsI UJIM CUCTEMBI JIBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBonuTh mpoCTeHIINE UCCIIEAOBAaHUS YPAaBHEHUI U CHUCTEM YpaBHEHUH, B TOM YHUCIIE C
IPUMEHEHHEM TpaUUyecKux MpeacTaBlIeHUu (yCcTaHaBIMBATh, UMEET JIM YpaBHEHUE WU
CHCTEMa ypaBHEHUH peLleHUs], €CIIM UMEET, TO CKOJIbKO, U ITpoyee).

Pemate nuHeliHble HeEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh pelIeHue
HEPABEHCTB Ha YMCJIOBOW MPSIMOM, 3aIUCHIBATh PEIIEHUE C TIOMOIIbIO CUMBOJIOB.

PemaTh cuctemsbl JINHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAaIPaTHOE
HEpaBEHCTBO, N300pakaTh pPELIEHNE CUCTEMbI HEPABEHCTB Ha YMCIIOBOM MPsIMOH, 3alIChIBATh
peleHne ¢ HOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEpAaBEHCTBA MPU PELLIEHUU PA3IMYHBIX 33/]1a4.

DOyHKIUA

Pacno3naBath (yHKIIMM U3y4eHHBIX BUJOB. [IoKka3pIBaTh CXeMaTHUYECKH PACIIOJIOKEHUE HA
KOOPJAMHATHOW TIOCKOCTH rpadukoB GpyHkuuid Buma: y = kx, y = kx + b, y = k/x, y = ax2 +
bx +c,y=x3,y= VX, Yy = |X|, B 3aBucHMOCTH OT 3HaUYeHUH KO3(PPHUIMEHTOB, OIUCHIBATH
CBOMCTBA (PYHKITHH.

Crpouth M H300paxaTh CXEMaTHUECKU TpaUKd KBaJpaTUYHBIX (DYHKIMH, ONMUCHIBATH
CBOICTBA KBaApAaTUYHBIX (PYHKUUI IO UX TpaduKaMm.

Pacnio3naBath KBajipaTHUHYIO (QYHKILHIO 110 (OopMyJie, IPUBOIUTH PUMEPHI KBAAPATHUYHBIX
(GyHKUMN U3 peaqbHON KU3HH, (PU3UKHU, TEOMETPHUU.

YucoBbie M0CJIEI0BATEILHOCTH U MIPOTPECCUH

PacniozHaBath apupMeTHYECKYI0 U T€OMETPUYECKYIO MPOrPEecCHMU MpPH pa3HbIX CHocobax
3aJ1aHusl.

BBINOAHATE BBIYMCIIEHUS C HMCMOJNBb30BaHHEM (QOpMYJI N-ro uieHa apupMeTHYecKod H
T€OMETPUUYECKON NMPOrPECCHil, CYMMBI ITEPBBIX N YIECHOB.

N300paxxkaTs 4ieHbl OCIEI0BATEIbHOCTH TOYKAMH HAa KOOPAWHATHOM MIIOCKOCTH.

Pemats 3a1aum, CBA3aHHBIE C YUCIOBBIMH IOCIEA0BATEIBHOCTSIMH, B TOM UHUCIIE 3aJa4H U3
peabHOM KM3HU (C UCIIOJIB30BAHUEM KAIbKYJISITOPa, HU(POBBIX TEXHOIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJunyecTBo 4yacoB
No /m HanmeHoBaHMe pa3jaeioB U TeM K I DJIeKTpOoHHbIe (LM (ppoBbIE)
B NMPOrpamMMbl Bcero p;);)TTl::m’HHe p;’ﬁt’;i?qem"e o0pa3oBaTe/ibHbIE pecypchbl
1 Yucna ¥ BBIYUCICHUS. o5 1 bubmuorexka [JOK
Panmonansubeie uncia https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 AJIre0Opantieckue BhipaeHns 27 1 https://m.edso0.ru/7f415b90
bubmuoreka [JOK
3 Y PABHCHHS H HEPaBCHCTBA 20 1 https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
4 Kooppmaret n rpaguxu. Oyniimm 24 1 https://m.edso00.ru/7f415b90
bubmuoreka [JOK
> TosTopenue u 060dmenne 6 1 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
bubmuoreka [JOK
1 Uwucna u Beruncinenus. KBagpaTHeie KOpHU 15 1 https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienus. CTENeHb ¢ 1eTbIM 7 bu6mmorexa [IOK
MoKa3areyieMm https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 Dymictyiu. OCHOBHbIE MOHATH > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
; Dymxiuu. ucrosie Gymicm d 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Tosropenne i 0bodmenue 6 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0



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

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/l IporpaMmb1 Beero KOﬁHTpO.HbeIe HpﬁaKTI/I'ICCKI/Ie 06PA30BATEILHBIC
padoThbI padoTbI pecypebi
1 Yucna u BelunucieHus. JlelicTBUTEIbLHbBIC 9 1 bubmuorexa [IOK
yucia https://m.edsoo.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
S PynKipn 16 1 https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
6 YuciIoBbIe OCIEN0BATEILHOCTU 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bubnmorexa LIOK
3HAHUU https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaremaTtuka. AnreOpa: 7-i kiacc: 0a30BBIM YpOBEHB: YUCOHHK; 15-¢ u3nanue,
nepepaborannoe, 7 kinacc/ MakaperueB FO.H., Munnatoxk H.I'., Hemkos K.W. u nip.; nox
penaxiueit Tenskockoro C.A., AkimonepHoe o61ectBo «M31aTenbeTBO
«IIpocBemenue»

* Marematuka. Anrebpa: 8- kitacc: 6a30BbIi ypOBEHb: YueOHUK; 16-¢ uznanue,
nepepaboranHoe, 8 kinacc/ MakaperueB FO.H., Munarok H.I'., Hemmkos K.W. u nip.; mox
penaxiueit Tenskockoro C.A., AkimonepHoe o61ectBo «31aTenbeTBO
«IIpocsewmenue»

* Maremartuka. Anre0pa: 9-it kiacc: 6a30Bbli ypOBeHb: yueOHUK; 15-¢ n3nanue,
nepepaborannoe, 9 knacc/ MakaperueB FO.H., Munarok H.I'., Hemkos K.W. u nip.; mox

penakuueit TensakoBckoro C.A., AkiimonepHoe oomectBo «M3aaTenbcTBO
«IIpocsenieHne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Slunexc. YueOHuK
VYun.Py






