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HOACHUTEJBHASA 3AIINCKA

Anrebpa ABISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa OOECNEYMBACT H3Y4YCHHE IPYTHX AUCLUMILUINH, Kak
€CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO IHKIIOB, €€ OCBOCHHE
HEOOXOUMO JJIsl POJIOJDKEHUST 00pa30BaHUs U B MIOBCETHEBHON JKU3HH.
Pa3Butre y oOydJaronuxcsi HaydHbIX MPEACTaBICHUN O TMPOUCXOKICHUU
U CYIIHOCTH aireOpandecknx aOCTpaKIui, Cmocode OTpaKEeHHUs
MaTeMaTUYECKOW HAyKOW SBJICHUN U MPOILIECCOB B MPUPOJIE U OOIIECTBE,
PO MaTEeMaTHYECKOTO0 MOJECIUPOBAHMS B HAyYHOM TIO3HAHUU U B
MPaKTHUKE CHMOCOOCTBYeT (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS U
KaueCTB MBINUJICHUS, HEOOXOAUMBIX IS QJaNTallid B COBPEMEHHOM
uudpoBom obmecTBe. M3ydyeHue anreOpbl 0OEClEUMBAET pPa3BUTUE
yMEHHsI HaOIt0/1aTh, CpaBHUBATh, HAXOAWTHh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTHUYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBATh  CBOM  JICUCTBUS W BBIBOIBI,  (hOPMYJIHUPOBATH
yTBepxkaeHus. OcBoeHHE Kypca aireOpbl 00€CIeunBaeT pa3BUTUE
JIOTUYECKOTO MBIIUICHUS 00YUYaIOIUXCA: OHA UCTIOIB3YIOT JEAyKTUBHBIC
U UHAYKTUBHBIE pPAacCyXJIeHUs, OO0OO0OIIeHHnEe W KOHKPETU3ALMIO,
a0OcTparupoBanue u a”ajoruto. OOydeHuwe anredbpe mnpeanoaraet
3HAYUTENbHBI 00BEM CaMOCTOSATEIBHON MEATEIBHOCTH O0yYaroImunXCs,
MOTOMY CaMOCTOSITEIbHOE pEIIeHUE 3aJad SBISETCS peaau3anueit
JESITeIbHOCTHOTO TPUHITUIIA O0yYeHUSI.

B crpykrype mnporpammel yueOHOro Kypca «Anredpa» s
OCHOBHOTO  00mIero 00pa3oBaHWsI OCHOBHOE MECTO 3aHUMAIOT
COJIep)KaTeIbHO-METOANYECKHEe JUHUH: «Ynucma ©  BBIYHCICHUSY,
«AnreOpanueckne  BBIPAKEHUA», «YpaBHEHUS U  HEPABEHCTBaY,
«Dynkum». Kaxmas v3 3THX COAEpKATETbHO-METOAUYECKUX JIMHUN
pa3BHUBAETCA Ha MPOTSHKEHUH TPEX JIET U3yUEHUs Kypca, B3aUMOICHCTBY I
C JIpyrdMH €ro JIMHHSIMH. B Xome wu3ydeHHs y4eOHOro Kypca
Oo0ydJaromuMcsl TPUXOTUTCS JIOTUYECKH PacCyXIaTh, HCIIOIb30BaTh
TEOPETUKO-MHOXXECTBEHHBIN SI3bIK. B CBS3M ¢ O3TUM B MporpaMMmy
y4e0HOTrO0 Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPE/CTaBICHHBIE BO BCEX OCHOBHBIX pa3feinax MaTeMaTUYeCcKOTo
00pa3oBaHUsI U CHOCOOCTBYIOIIME OBIAJACHUIO OOYYaIOIIMMUCS OCHOB
YHUBEPCATBFHOTO  MaTeMaTHuecKoro s3pika.  CopepaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpay sBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copepxxanne ruHUM «YHUClIa U BBIYUCICHUSD) CITY>KUT OCHOBOW JIS
JAJIbHEHIIIET0 W3YYeHHS MAaTeMaTHKH, CIOCOOCTBYeT pa3BUTHIO Y
Oo0ydJaromuxcst JIOTHYECKOTO MBIIIJICHHs, (OPMHUPOBAHUIO YMEHHUS
MOJTb30BaThCSl aJTOPUTMaMH, a TakXKe MPHOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOAMMBIX IS TIOBCETHEBHOM JKU3HU. Pa3BUTHE TIOHITHS O
YuCj€ Ha YpPOBHE OCHOBHOro o00Imero oOpa3oBaHUs CBSI3aHO C
palMOHAIBHBIMA M HUPPAMOHAIBHBIMU  YUCIaMHu, (popMUpOBaHHEM
NPEACTABJICHUM O JCHUCTBUTEIBHOM YHUCJE. 3aBEPIICHUE OCBOCHUS
YUCJIOBOM JIMHUU OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

Conepxanue IBYyX aireOpanyeckux JHHUN — «AJredpandeckue
BBIpQXKCHHS» W «YpaBHEHHsT W  HEPAaBEHCTBa»  CIIOCOOCTBYET
dbopMupoBaHHIO Yy  OOydYarOUIMXCS  MaTEMaTHYECKOro  arapara,
HEO0OXOIUMOTO JIJIsl PEIICHUS 33a]1a4 MaTEMAaTUKH, CMEXHBIX MTPEIMETOB U



MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOrO 00IIEro
o0pa3oBaHHs y4eOHBII MaTepuall rpyNIUpPyeTcss BOKPYT palMOHAIBHBIX
BBIpaKEeHHI. AnreOpa 1EeMOHCTPUPYET 3HAUEHHE MATEMATUKHU KaK sI3bIKa
JUIsL TIOCTPOEHMSI MAaTeMaTHYECKUX MOJIENEH, ONMUCaHUs MPOLIECCOB H
ABJICHUM pearabHOro mupa. B 3agaun oOydyeHus anreOpe BXOIAT TaKkKe
JallbHEHIIIee pa3BUTHE AITOPUTMHUUECKOTO MBIILICHUS, HEOOXOAMMOTO, B
YaCTHOCTH, JJI1 OCBOEHUS Kypca WH()OPMATHUKH, U OBJa/ICHUE HaBBIKAMU
JIeNyKTUBHBIX paccyxaeHuil. IIpeoOpazoBanne CcUMBOJBHBIX (HOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS, CIOCOOHOCTEM K
MaTeMaTHYE€CKOMY TBOPYECTBY.

Copepxanne (QyHKIMOHATBHO-TpA(QUUECKON JIMHUU HAIEJIEHO Ha
MoJlydeHHue OOYyYalolmMMHCS 3HAaHUW O QYHKIUSAX KaK BaKHEHIIEH
MaTreMaTU4ecKOW  MOJAENM  JUIA  ONHCaHUusl W HCCIeAOBaHUS
pa3HOOOpa3HBIX TMPOIIECCOB W SBJICHUN B MpUpOAEe U OOIIECTBE.
N3ydenune matepuana cnocoOCTBYET Pa3BUTUIO Y OOYUYAIOIIUXCST YMEHUS
HCIIOJIb30BaTh Pa3JIMYHbIC BHIPA3UTEIBHBIE CPEJICTBA SA3bIKA MAaTEMATHKU
— CIIOBECHBIE, CHUMBOJIMYECKHE, TrpauyecKkue, BHOCHUT BKJIAJI B
(opMHpOBaHHE TPEACTABICHUA O pOJM MATEMATHKH B Pa3BUTUU
IUBUIN3ALMHI U KYJIbTYPBHI.

CornacHo ydyeOHOMY IUIaHy B 7-9 Kkjaccax M3ydaeTcsi YUEOHBIH
Kypc «Anredpa», KOTOPBIA BKIIIOYAET CIIECAYIOUIME OCHOBHBIE pPa3/eiibl
conepxanus: «YUucia U BBIYUCICHUSD, «AJTreOpanyeckue BbIPaKEHU,
«YpaBHEHHUS U HEPABEHCTBAY, « DyHKIIMNY.

Ha u3yuenue yue6Horo kypca «Anredpa» orsoaurcs 306 yacos: B 7
kimacce — 102 gaca (3 gaca B Heaenro), B 8 kiacce — 102 gaca (3 gaca B
Heneno), B 9 «kmacce — 102 wyaca (3 waca B HEIEI).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXO] OT OIHOU (HOPMBI
3armucu apobelt k apyroid. [loHsATHE palMOHATBFHOTO YHCIA, 3aIlUCh,
CpaBHEHHUE, YHOPSAIOYMBAHUE PAIMOHAIBHBIX YHCEN. ApHpMETHUECKHE
JNEUCTBUSL C PalMOHAIBHBIMUA 4YHUCIaMH. PemieHue 3amady W3 peanbHOU
MIPAKTHUKHU HA YacCTH, Ha IpOOH.

CrenmeHb ¢ HAaTypaJbHBIM  [IOKA3aTEJEM:  ONpEIECICHHE,
nmpeoOpa30BaHNUE BHIPAKCHUM Ha OCHOBE OIMPEACIICHUS, 3alMUCh OOJIBIINX
yucen. [IponeHTsl, 3anuch MPOIEHTOB B BUAE APOOH M APOOH B BHUJE
MIPOLEHTOB. TpU OCHOBHBIE 3aJayd HA IPOLEHTHI, PELICHUE 3a1ad W3
peaIbHOM ITPAKTUKH.

[IprMeHenne NMpU3HAKOB ACIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIU
HaTypaJbHbIX YHACEIL.

PeanbHple 3aBUCHMOCTHM, B TOM 4YHCIE NpsMas W oOparHas
MIPONIOPLIMOHAIBHOCTH.

Auire0OpanvecKue BbIPaKEeHUA

IlepemeHHBIE, YHMCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM.
JlomycTuMBbIE 3HA4YE€HUS IIEpEMEHHBIX. [IpencraBiieHHE 3aBUCUMOCTH
MEXIy BelIMYyuHaMu B Buje (Gopmyibl. Beruucienus mno ¢opmysam.
[IpeoOpazoBaHnne OyKBEHHBIX BBIPAKEHHUI, TOKIECTBEHHO paBHBIE
BBIPA)KECHMSI, MPaBHIIa MPeoOpa30BaHUs CyMM U MPOU3BEJICHUM, ITpaBuia
PACKpBITHSI CKOOOK U MPUBEICHUS MOJOOHBIX CIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OpHounenbl M MHOrowieHsl. CteneHbr MHoroujieHa. CIOXKEHUE,
BBIYUTAHUE, YMHOXXEHUE MHOro4YJIeHOB. {dOpMyJibl COKpAIIEHHOTO
YMHOKEHHSI: KBaJApaT CyMMBbI M KBaapar pa3HocTH. Popmyna pa3HOCTH
KBaJpaToB. Pa3nokeHre MHOTOYWIEHOB HA MHOYKHUTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHHUs, MpaBWwiIa MpeoOpa3oBaHUs
YpPaBHEHUS, PABHOCUJILHOCTb YPAaBHEHU.

JIuHeliHOEe ypaBHEHHE C OJHOW IEPEMEHHOM, 4YHUCIO KOpPHEU
JMHEWHOTO YPaBHEHMS, PELICHUE JMHEWHBIX ypaBHEHHU. COCTaBIICHHE
YPaBHEHUH IO YCIIOBHUIO 3a7a4M. PelieHre TEKCTOBBIX 3a/1a4 C MTOMOILIBIO
YPaBHEHUM.

JIuneitHoe ypaBHEHUE C JBYMsI TNEPEMEHHBIMH U €ro rpaduk.
CucremMa IByX JMHEHHBIX YPABHEHUM C ABYMs IIEpEMEHHBIMU. Perienue
CUCTEM YypaBHEHM cmocoOOM MOACTaHOBKU. [Ipumepsl perieHus
TEKCTOBBIX 3a7]a4 C IOMOILBI CUCTEM YPABHEHUM.

DyHKUNHA

Koopaunara Toukm Ha npamoi. YHCIOBBIE NIPOMEXKYTKHU.
Paccrosaue Mexny 1Bymsl TOUKaMU KOOPAMHATHOU IPSIMOM.

[IpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca u
OpJIuHATa TOYKM Ha KOOPJIMHATHOM IUIOCKOCTH. [Ipumepnl rpadukos,
3amaHHbIX (opmynamMu. UTeHue rpaduKOB peanbHBIX 3aBUCUMOCTEH.
Honstne ¢ynkumu. I'papux yHkimu. CpoiicTBa GyHKuui. JInHeiiHas
dynxuust, e€ rpaduk. I'paduk dyHknn y = |X]. I'paduaeckoe pericHue
JIMHEHHBIX YPABHEHUHN U CUCTEM JINHEWHBIX YPaBHEHUU.



8 KVIACC

Yucaa 1 BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uwucna. [loHstre 00 uppanroHaILHOM
yrcne. JecaTnynble MpUOMKEHUsT UppaloHaibHbIX uncen. CBoiicTBa
apuMeTHYecKuX  KBaJApPaTHBIX KOpPHEM W WX NOpPHUMEHEHHE K
npeoOpa30BaHUIO YUCJIOBBIX  BBIPAXKECHUU U BBIYUCIICHUSM.
JlencTBUTENBHBIC YHUCIIA.

Crenenp ¢ nenslM MokazareinemM U €€ cBoucrBa. CraHmapTHas
3aMMCh YNCTIA.

AnreOpandeckue BhIpaKCHUSIAJredpandyeckue BbIpasKeHUs

KBagpaTHbIil TpEXUIIEH, PaA3JIOKEHHUE KBAJAPATHOIO TPEXUJIEHA HA
MHOKHUTEIIH.

AnreOpanyeckass napoOb. OCHOBHOE CBOMCTBO aire0panveckoi
npobu. CroxeHue, BbIUUTAHUE, YMHOXXEHHE, JEJICHUE aNreOpanyecKux
npo6eii. PanmoHanbHble BhIpaKEHUS U UX peoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popMmyJiia KOpHEH KBaIpaTHOTO YpaBHEHUSI.
Teopema Buera. PemieHue ypaBHEHU, CBOIAIIMXCS K JIMHEMHBIM U
kBagpaTHbIM. [Ipocreiimme npoOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paduueckas uHTEpIpeTALMs YPABHEHUH C IBYyMS NEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUM C JBYMS ME€peMEHHBIMHU. [Ipumepbl
pELIEHUS CUCTEM HEJIMHEWHBIX YPABHEHHUU € JBYMS IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooM.

HucnoBble HEpPAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO € OIHOU
nepeMeHHOW. PaBHOCUIIBHOCTH HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C
oAHOM mepeMeHHON. CucTemMbl JIMHEHHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOU.

OyHKIMNPYHKIHA

[Tonstue ¢pyukuu. O61acTh ONpPEaETIeHUS 1 MHOKECTBO 3HAUCHUHN
¢dbynkun. CiocoOb! 3a1anus QyHKITUH.

I'padux Pyakmuu. Utenue cBOMCTB (yHKIMU 10 €€ rpaduky.
[Tpumeps! rpaduKoB GYyHKIHIA, OTPAKAIOIMIUX PEATTbHBIE TMPOIECCHI.

OyHKINH, OTMKCHIBAIOIINE PSMYIO U oOpaTHy10
IPOIMOPLMOHANIbHBIE 3aBUCUMOCTH, UX rpaduku. OyHKUUHU Y = X2, Y =
x3, y = VX, y=|x|. I'padudeckoe pelenne ypaBHEHHH U CHCTEM
YPaBHECHUU.



9 KJIACC

Yuciia ¥ BIYMCICHUSA

PanmonanbHple 4wncia, UPpALMOHAIBHBIE 4YHCIA, KOHEYHBIE U
OeCcKOHEUYHBIE JECATHUHbIE ApoOU. MHOXKECTBO IEHCTBUTENBHBIX YUCEN,
JICHCTBUTENBHBIC YHCTa KaK OECKOHEUHBIE IeCATUYHbIE Ipo0Ou. B3aumHo
OTHO3HAYHOE COOTBETCTBHUE MEXAY MHOKECTBOM JAEHCTBUTEIBHBIX YHCEII
Y KOOPAUHATHOU IIPSAMOM.

CpaBHeHHE JOEHCTBUTENBHBIX YMCEN, apu(MEeTUYECKUue EHCTBUS C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pa3mepbl 00BEKTOB OKPYIKAIOIIETO MUPA, JITUTEIBHOCTh MPOLIECCOB
B OKPY’KaIOIIIEM MUDE.

[IpuOnnk€HHOE 3HAYEHHE BEJIUYHMHBI, TOYHOCTH MPUOIMKEHUS.
Oxkpyrnenue yncen. [Ipuknaka u orieHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneriHOEe ypaBHeHue. PelleHne ypaBHEHHM, CBOIAIIUXCA K
JINHENHBIM.

KBanparHoe ypaBHenue. Pemienune ypaBHEHMH, CBOISIIIUXCA K
KBaJpaTHbIM. bukBanpatHoe ypaBHeHHE. [IpuMepsl pemieHuss ypaBHEHAN
TPEThEN U YETBEPTOM CTEIIEHEN PA3I0KEHUEM HA MHOXKHUTEIH.

Pemenne nqpoOHO-palMoOHANIBHBIX YpaBHEHUN. Pelenne TeKCTOBbIX
3a/1a4 aNreOpandecKuM METOJIOM.

VYpaBHeHUE ¢ 1ByMs IIEpEMEHHBIMU U ero rpaduk. Pemenue cucrem
NBYX JIMHEMHBIX YPAaBHEHUW C NBYMS IIEpEMEHHBIMHU. Pemienune cucrem
IBYX YpPaBHEHWH, OJHO W3 KOTOPBIX JIMHEMHOE, a JIpPyroe — BTOPOU
creneHu. ['paduyeckas HUHTEpHpeTalMsi CUCTEMbl YpPaBHEHUH C JBYyMs
IIEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a/1a4 alNreOpandecKuM CrocoOOM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW NEpeMEHHOU. Pemenue
CUCTEM JIMHEMHBIX HEPABEHCTB C OJHOW mnepemeHHOW. KBampaTHbie
HepaBeHCTBA. ['paduueckass HHTepHpeTalusi HEPABEHCTB U CHUCTEM
HEPABEHCTB C ABYMs [IEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBagpatuunas Qyskius, e€ rpapuk u cBoiicTBa. I[lapabomna,
KOOPIMHATHI BEPIIMHBI TapadoIIbl, 0OCh CHMMETPUHU TTapadoJIbl.

Ipaduxu pyrxrmit: y = kx, y = kx + b, y = k/x,y = x3,y =Vx, y =
IX| , u uX cBO¥iCTBA.

YucnoBsle mocieoBaTeIbHOCTHYHCI0BbIE MOC/Ie10BATEILHOCTH
U porpeccun

[TonsiTue YU CIIOBOU II0CJIEAOBATEIBHOCTH. 3ananue
MOCJIETIOBATEILHOCTH PEKYPPEHTHON (hOpMyJIIoit 1 popMyIioi N-To dsieHa.

Apudmernueckass U reomeTpudeckas nporpeccund. @opmysbl N-ro
YJieHa apu(PMETHIECKON U TEOMETPUUYECKOM MPOrPeECCHil, CyMMBI MEPBHIX
N YICHOB.



N3o0pakeHre WIEHOB apU(PMETHUYECKOM U TeOMETpUYEeCKOM
MPOrPECCU TOYKAMU HA KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U
SKCITOHCHIMAJIbHBIN pOCT. Cnoxublie MPOLCHTBHI.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO Kypca
«Anredpa» XxapaKTepU3yrTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpEca K IPOLLIOMY M HACTOSIIEMY POCCHUMCKOU
MaTE€MAaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUSM POCCHICKUX
MAaTeMaTUKOB U POCCUMCKON MATEMATUYECKON IIKOJIBI, K KCTIOJIb30BAHUIO
ATUX JOCTHXKEHHUH B IPYTUX HayKaxX M MPUKIATHBIX chepax;

2) rpakaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHUHA W
peanu3aluy €ro mIpas, MNPEACTaBICHUEM O MAaTEMAaTHUYECKHX OCHOBAX
(YHKUMOHUPOBAHUS  Pa3jIUYHBIX  CTPYKTYp, SIBIE€HUH, NPOLEAYp
IPaKJAHCKOr0 00UIeCTBa (HapuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYX/IEHHIO H3THYECKMX MpOOJEeM, CBS3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JOCTHKEHUU HAyKW, OCO3HAHHEM Ba)KHOCTU MOPAJIBHO-
ATUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyAoBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE y4acTHE B PELICHUM MPAKTUUYECKUX 3a]1a4
MaTeMaTU4YeCKOn HaIpaBJIEHHOCTH, OCO3HaHUEM BaKHOCTH
MaTeMaTUYeCKOro o0o0pa3oBaHUs HAa MPOTSKEHUU BCEH KU3HU IS
yCHnemHo  mpopecCHOHANbHOW  JIEATEIBHOCTH M pPa3BUTHUEM
HEOOXOAMMBIX yMEHUH, OCO3HaHHbIM BBIOOPDOM M TMOCTPOEHUEM
WHJUBUyIbHOM TPAeKTOPUH OOpa30BaHUS U >KU3HEHHBIX ILJIAHOB C
Y4YETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAJILHOMY M 3CTETHUYECKOMY BOCIHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PELIECHUH, PACCYKJICHUH, YMEHHIO
BUJIETh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalUEeN B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHUS YEJIOBEKa,
MPUPOBI U OOIIECTBA, TOHUMAHUEM MAaTEMAaTHYECKOM HAyKU Kak cepbl
YeJIOBEUECKOW JESTENIbHOCTH, 3TANoB €€ pa3BUTUS U 3HAYMMOCTH IS
pa3BUTHS  LMBWIM3AIMU, OBJAJCHUEM  SI3IKOM MAaTEMaTUKH U
MaTEMaTUYECKOM  KyJbTYpOHM Kak CpeICTBOM IO3HaHUS  MUpa,
OBJIaJICHUEM IpOCTEUITUMU HaBbIKAMHU UCCJIeI0BATENHCKON
NEeSTENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMHMPOBAHHE KYJIbTYPHI
3/0POBbS U IMOIMOHAJIBHOTO 0JIATONOJTYYHS:

TOTOBHOCTBIO TMPUMEHATh MaTeMAaTHUYECKHE 3HAHUS B HHTEpecax
CBOETO 3/I0POBbs, BEACHUS 3I0POBOI0 00pa3a KM3HU (310pOBOE MUTAHUE,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUNA U OTIbIXA, PETYJsSpHAs PU3NYECKas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKa PEQPIIEKCUU, MPU3HAHHEM
CBOETO IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOrHYecKoe BOCIIMTAHUE:



OpUEHTalMeld Ha MOPUMEHECHHE MAaTeMaTUYECKUX 3HAHUW IS
pelieHuss 3aga4 B 00JIACTHM COXPAHHOCTH OKpY’Karolled Cpelbl,
IJIAHUPOBAHMS TIOCTYNKOB M OIIEHKH MX BO3MOXHBIX MOCIEACTBUM st
OKpY)Kalomel  cpelapl,  OCO3HAaHWEeM  TJI00albHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM U MyTeW UX PEIICHUS;

8) amanTanmua K U3MEHAKINMMCH YCJIOBHSIM COLUAJILHOW H
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIOBUSIX HEONPEACIEHHOCTH,
MOBBIIIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO
NEATEeNIbHOCTh, B TOM YHCIIE YMEHUE YYUThCSI Yy JAPYTUX JIOJCH,
nmpuoOpeTaTh B COBMECTHOW JEATECILHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEOOXOJIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCIE
dbopMyIUpoBaTh UJIEU, OHATHUS, TUIOTE3bl 00 0OBEKTAX U SBJICHUSX, B
TOM 4YHUCJIE€ paHEee HEU3BECTHBIX, OCO3HABaTh JACHUIMUTHI COOCTBEHHBIX
3HAHWHN U KOMIIETEHTHOCTEW, IJIAHUPOBATh CBOE PA3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIlUIO, BOCIIPUHUMATH
CTPECCOBYIO  CHUTyalldl0 KaK  BBI30B, TpeOyIOIHM  KOHTpMeEp,
KOPPEKTUPOBATh IPUHUMAEMBIEC PEIICHUS U JEeUCTBUS, (POPMYIUpPOBaTh U
OIICHUBATh PUCKHU U MOCIEACTBUS, POPMUPOBATH OMBIT.
METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTejibHBIE YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Bba3oBble jiornyeckue AeiicTBUA:

eBBUSIBJIATH M XapaKTEpU30BaThb  CYLIECTBEHHbIE  IMPU3HAKU
MAaTeMaTUYeCKUX OOBEKTOB, NOHSITUH, OTHOLIEHUH MEXKIY
MOHSATUSIMU, bopMyIMpoBaTh onpeaeIeHus MOHSITUH,
YCTaHABIMBAaTh CYUIECTBEHHbI NpH3HAK  KJaccU(UKaIUH,
OCHOBaHMS i1 OOOOIIEHWST M  CpPaBHEHMs, KPUTEPUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIIPpUHUMATh, (POPMYJIHPOBATH U MPEOOPa30BBIBATH CYKIACHHUS:
YTBEPAMUTENIbHbIE W OTpPULATENbHbIC, €IUHUYHBIE, YacTHbIE H
o01111€e, yCIOBHBIE;

e BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBopeunsi B ¢akTax, JaHHBIX, HAONIOACHUSAX U
YTBEPXKACHUSX, TMpeuiaratb  KpUTEpUM I BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUHNIL;

e JICNIATh  BBIBOJBI ~C  MCIOJIb30BAHMEM  3aKOHOB  JIOTHKH,
JeTyKTUBHBIX u WHYKTUBHBIX YMO3aKJIIOUEeHUH,
YMO3aKJIFOYEHUH 110 aHAJIOTUH;

e pa3bupaTh  JI0KA3aTEJIbCTBA MATEMATUYECKUX  YTBEPKICHUUN
(OpsiMble ¥ OT MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIBHO
HECJIOKHBIE  JI0Ka3aTelbcTBA  MaTEMaTHYECKUX  (aKToOB,
BBICTpaMBaTh  apryMEHTAlUI0, TOPUBOJAUTH  HPUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATh CcHoco0 pemieHuss y4yeOHOM 3adaud  (CpaBHHMBATh
HECKOJIbKO  BApUaHTOB  pEIIEHHUsA, BbIOMpaTh  Hauboisee
NOAXONSIIMA € Y4ETOM  CaMOCTOSITEIbBHO  BBIJIEJIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:



* UCTIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENLCKUNA HMHCTPYMEHT
MMO3HaHMS, dopmynupoBath BOIIPOCHI, dukcupyrommue
NpPOTUBOpEYHE, TMpOOJIEeMy, CaMOCTOSTENIbHO YCTaHABIUBATh
HMCKOMOE€ U JaHHOE, (POPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHUE;

e IPOBOJIUTH IO  CaMOCTOSITENIbHO  COCTAaBJICHHOMY  IUIaHy
HECJIOKHBIA  HKCIIEPUMEHT, HEOOJbIIOE HCCIEJOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH  MaTeMaTHM4ecKoro oOBeKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

e CAMOCTOSITENIbHO  (popMyIUpOBaTH OOOOICHUS W BBIBOJBI TIO
pe3ynbTataM  MpPOBEACHHOTO  HAOMIOJAEHUS, HCCIEIOBaHUS,
OLICHMBATH JOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJOB
1 0000IIICHHI;

e IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TpoIlecca, a TaKxKe
BBIIBUTATh MPEION0KEHHUS O €r0 Pa3BUTUHU B HOBBIX yCIIOBHUSX.

PabGora ¢ unpopmaumeii:

e BBISIBJISITH  HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(pOpPMAIIUH,

JaHHBIX, HEOOXOUMBIX JIJISl pELICHHUS 33/1a4H;

* BEIOMPATH, aHAJIM3UPOBATh, CUCTEMaTU3HPOBATH U
MHTEPHPETUPOBATh MH(OPMALMIO PaA3IMYHBIX BHUIOB U (PopM
MIPEICTABJICHHUS;

 BEIOMPATH bopmy IIPEACTABIICHUS uH(popmanuu 151

WUTIOCTPUPOBATh pPEIIAEMbIE 3aJaud CXEMaMH, JuarpaMMamH,
MHOU rpauKoi U UX KOMOMHALIUSIMU;

e OIICHMBAaTh  HAAEKHOCTh  HMHPOPMAMKU 1O  KPUTEPHSM,
MPEJI0KEHHBIM YUHUTEIEM WIH c(hOpMyIUPOBaAHHBIM
CaMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE JeHCTBUS:

e BOCIIPpUHUMATh U (POPMYJIUPOBATh CYXIIEHHUS B COOTBETCTBHM C
YCIOBHSIMU M LEJNSIMU  OOLIEHUS, SICHO, TOYHO, TI'PaMOTHO
BBIP@XATh CBOK) TOYKY 3pPEHUS B YCTHBIX U IHUCbMEHHBIX
TEeKCTaX, JaBaTh IMOSCHEHUA MO XOJy peIICHUd 3aJayd,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YIbTaT;

eB XOJe OOCYXIEHHS 3aJaBaTh BOMNPOCHI IO  CYLIECTBY
oOCykmaeMoi  TeMbl,  MOpoOOJEMBbI,  pelIaeMoll  3ajauu,
BBICKA3bIBaTh WUJEH, HAIICJICHHbIE HA TIOUCK pEIICHMUS,
COMOCTABIISATbh CBOM CYXACHUS C CYXICHUSMH JAPYIHX
YYaCTHUKOB Juajnora, OOHApy>XMBaThb pa3Iu4lMe U CXOJCTBO
NO3ULMK, B KOPPEeKTHOU (opme (hopMyIupoBaTh pa3zHOIIACHUSA,
CBOM BO3paKeHUS;

e [IPE/ICTABNISITh PE3YJIbTaThl PEIICHMsS 3aJaud, HKCIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTa, CAMOCTOSATEIBHO BBIOMpaTh (opmar
BBICTYIUICHUS C y4€TOM 3aJay Mpe3eHTallMd U OCOOEHHOCTEU
ayJIuTOPHH;

e [IOHUMATh U HCHOJB30BATh NPEUMYILIECTBA KOMAaHAHOW H
UHAUBUIYAIbHOM ~ paboThl  MpU  pEelIeHHH  y4eOHBIX
MaTEeMaTUYECKHX 3a]1ay;

e IPUHUMATh LIE€Jb COBMECTHOM JESATENbHOCTH, I[JIAHUPOBATH
OpraHu3ali0 COBMECTHOW palOThI, paclpeAessiTh BUIbI padoT,
JIOTOBAapUBAThCA, OOCYXKIaTh MpPOIECC W pe3yibTaT padoThl,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;



e yU4aCTBOBaTh B IPyNMHOBBIX (opMax paboThl (00CyKaeHHs, OOMEH
MHEHHSIMH, MO3TOBbIE€ IITYPMBl M JPYTHE), BBIIOJHATH CBOIO
4acTh paOOThl U KOOPAMHUPOBATH CBOM JIEUCTBUS C JAPYTHMH
YIEHAMH KOMAaHJIbl, OLEHMBATh KAauyeCTBO CBOEr0 BKJIaJa B
o0t  MPOAYKT MO  KpUTEpUsM, CcPOpMYyIUPOBAHHBIM
YYaCTHUKAaMH B3aUMOJICHCTBUS.

PerynsiTuBHbIE YHMBeEpCaJbHbIe YueOHbIe AelCTBUA
Camoopranusanms:

e CAMOCTOSITEJIBHO COCTABJIATH IUIAH, AJITOPUTM pEIIEHUs 3aJayu
(umu  ero 4acTh), BBIOMpaTh CMOCOO pEIIEHUS C Y4ETOM
UMEIOIINXCA  PECYPCOB U COOCTBEHHBIX  BO3MOYKHOCTEM,
apryMEHTUPOBAaTh M KOPPEKTUPOBATh BapUAHThl PELICHUN C
y4ETOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

e BIIQJIETh CIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJISL Ipolecca U
pe3yibTaTa peleHus MaTEMaTUYECKOM 3a/1auu;

e IPEABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIpH
pelIeHn 3aJa4d, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh Ha
OCHOBE  HOBBIX  OOCTOSTEIBCTB, HAWACHHBIX  OIMHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YNIbTATA JEATEIbHOCTH MOCTABICHHON
HEIM M YCIOBHUSM, OOBSACHATh MNPUYUHBI JTOCTHDKCHHS WA
HEJOCTH)KEHUS 1€, HaxXOAUTh OLIMOKY, JaBaThb OLIEHKY
MpUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenus B 7 KJjacce OOyYarolUHCA MOIXYYUT
CIEAYIOLIME TPEAMETHBIE PE3YIbTATHI:

Yucia v BBIYUCICHUSA

BoinonHsATh, coyeTass yCTHbIE W MUCBMEHHBIE  MPUEMBI,
apupMeTnyecKue JeUCTBUA C PalMOHAIbHBIMU YUCIIAMH.

Haxonuth  3HaYyeHUsT  YMCIOBBIX  BBIPAKEHUW,  MPUMEHSTH
pa3HoOOpa3Hble CMOCOObI M MPUEMBI BBIUMCICHUS 3HAYEHUU IPOOHBIX
BBIPAKEHUM, COIEpKAIINX OOBIKHOBEHHBIE U AECITUUYHbBIE APOOH.

[lepexogute OT onHOM (GOpMBI 3allUCH YHUCEN K JIpYyrou
(npeoOpa3oBbIBaTh  JECATUYHYIO Ipo0b B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTU B OECKOHEYHYIO
JECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSI0YMBATH PAIMOHAJIBHBIE YHCIA.

OKpyrisaTh yucia.

BbINONHATE TPUKUIKY M OLIEHKY PE3yJIbTaTa BBIYUCICHUH, OLIEHKY
3HAYEHHUM YHCJIOBBIX BBIPAKECHUM. BBINIOIHATE TEUCTBUSA CO CTEIEHAMMU C
HATypaJbHBIMH MOKa3aTEISIMU.

[IpuMeHATh TpPU3HAKU ACIUMOCTH, PA3JI0KEHHE Ha MHOXUTEIH
HATYypaJbHBIX YHCEIL.

Pemath  MpakTUKO-OPUEHTUPOBAHHBIE 3a/lauyd, CBS3aHHBIE C
OTHOUIEHUEM BEIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLICHTAMH,
UHTEPIPETUPOBATH PE3yJbTaThl PEUICHUS 3aJa4 ¢ YYETOM OrpaHUYECHH,
CBSA3aHHBIX CO CBOMCTBAaMU paccMaTpUBAEMbIX OOBEKTOB.

AsreOpandecKkue BbIPaKeHUS



Hcnonb3oBaTh anreOpanvyeckyrd TEPMHHOJOTUIO W CHUMBOJMKY,
MIPUMEHSTH €€ B MPOLIECCE OCBOEHUS yUeOHOTI0 MaTepuaa.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAXXEHUW TMpPU 3aJIaHHBIX
3HAYEHUSX TEPEMEHHBIX.

BoimonHsATe mpeoOpa3oBaHMs IIEJIOTO BBIPAKEHUS B MHOTOUJICH
MPUBEICHNEM MOJOOHBIX CIaraeMbIX, PACKPBHITHEM CKOOOK.

BpINOMHAT YMHOXXEHHE OAHOYJICHA HA MHOTOYIEH M MHOTOWICHA
HAa MHOTOYJICH, MPUMEHATh (OpMyssl KBajpaTa CyMMBI W KBajapaTa
Pa3HOCTH.

OcCyllecTBIATh Pa3l0KEHHE MHOTOWICHOB HA MHOMXKUTEIU C
MIOMOILIBIO BBIHECEHHSI 32 CKOOKM OOIIEro MHOXKHWTENS, TPYNIHPOBKU
cllaraeMbIX, MPUMEHEHHsI (POPMYJIT COKPAIIIEHHOTO YMHOXKECHUS.

[IpumeHsaTp  mpeoOpa3oBaHUs  MHOTOWIEHOB  JUISL  PEIICHUS
Pa3IMYHBIX 3a/1a4 U3 MAaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATBHOU
MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYPAJbHBIMHU MMOKA3aTEIIMHU
JU1sl TpeoOpa3oBaHus BhIPAXKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHSS
IPpaBWJIa MEpexofa OT MCXOJHOrO0 YPAaBHEHUS K PAaBHOCHIBHOMY €EMY.
IIpoBepsATh, SIBASETCA JIX YUCIO KOPHEM YPaBHEHHS.

[Ipumensate rpaduyueckue METOAbl MpPU PEIIEHUU JIMHEWHBIX
YPaBHEHHM U UX CHCTEM.

[logOupaTe mpuMepbl TAp YHUCEN, SBISIOMIUXCSA PEIICHHEM
JMHEHHOTO YPAaBHEHHUSI C IByMs [IE€PEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUJIOCKOCTH TpaduK JHMHEHHOro
YpaBHEHUSI C JBYMs MEPEMEHHBIMH, MOJB3YSICh IPa(PUKOM, MPUBOIUTH
MPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTemMbl OBYX JIMHEWHBIX YpPAaBHEHHHA C  JIBYMS
MEPEMEHHBIMH, B TOM YHUCJIE TPAPUUECKHU.

CocraBisaTe W pemarb JUHEHHOE YpPAaBHEHHWE WA CUCTEMY
JUHEHHBIX YpaBHEHUU MO YCJIOBUIO 3aJauyd, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3YJIbTAT.

DOyHKIUU

N300paxatb Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJIMHATaM, JIy4d, OTpPE3KH, WHTEpPBaJbl, 3alUCHIBATH
YHUCJIOBBIE TPOMEKYTKH Ha aNreOpanvyeckoMm si3bIKe.

OTMmeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 3aJlaHHBIM
KOOpJIMHATaM, CTPOUTH rpaduku JUHEHHbIX (QyHKUMA. CTpOUTh rpaduk
byHkuuu y = [x|.

OnuckIBaTh C MOMOIIbIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpEMsI, pAaCCTOSHHUE, II€HA, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIBHOCTh, BpeMsi, 00BEM PabOTHI.

Haxonuthb 3HaueHne PyHKIUU 1O 3HAUEHUIO €€ apryMeHTa.

[lonumate rpaduueckuii cnocod® MNpeACcTaBlIEHUS W aHaIM3a
uHdopMaIui, U3BJIEKaTh M UHTEPHPETUPOBATH HMHPOPMALUIO U3
rpauKOB peasIbHbIX MPOLECCOB U 3aBUCUMOCTEH.

K xoHiy oOyuenus B 8 KkJjacce 0Oydyarolmuics MOIXyYUT
CIEAYIOUIME TPEAMETHBIE PE3YIbTATHI:

Yucna v BBIYMCICHUSA



Hcnonp30BaTh  HayalbHBIE  INPEACTABICHUS O  MHOYKECTBE
JNEUCTBUTEIBHBIX YHCEN U1l CPAaBHEHMs, OKPYIJIEHUS W BBIUYKCIIEHUH,
M300pakaTh JEHCTBUTEIbHBIE YHCIA TOUKAMHU Ha KOOPAUHATHOW MPSAMOM.

[IpumensTh mMOHATHE apU(METUUYECKOTO KBAAPATHOTO KOPHS,
HaxoOJIUTh KBAJpaTHbIE KOPHHW, HCIOJIb3ysl TMpPU HEOOXOJUMOCTH
KQJIBKYJIATOP, BBINOJIHATH MPE0Opa30BaHMs BBIPAXKEHUH, COIAEPKALIMUX
KBaJpaTHbIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIMX W MalbIX YHUCEI C IOMOIIBIO
NECATUYHBIX Apo0el u creneneit uncna 10.

AJireOpanveckue BbIpaKeHUs

IIprMeHATh MOHATHE CTENEHU C LEIbIM ITOKA3aTEJIEM, BBIIOJIHATH
npeoOpa3oBaHUs  BBIPAKEHUM, COAEpKAUIMX CTENEHU C  LEJIbIM
ITOKA3aTEeJIEM.

BBINONHATE  TOXKIIECTBEHHBbIE IMPEOOpPa3OBaHUS  PalMOHAIBHBIX
BBIDQKECHW HAa OCHOBE IIPaBWJI JEWCTBUA HAJ MHOTOWIEHAMH U
anredpandyecKuMu ApoOsIMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHsATh npeoOpa3oBaHus BbIPAKEHUH ISl PEILICHUS Pa3IMYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewmate nuHEiiHBIE, KBaJpaTHbIE YpPaBHEHUS U pPALMOHAJIbHBIC
YpaBHEHUs, CBOJSALIMECS K HUM, CHUCTEMBI JBYX YPaBHEHHHA C ABYyMs
IIEPEMEHHBIMH.

[IpoBoauTE MNpPOCTEHIINE HCCIECIOBAHUS YPABHEHHM M CHUCTEM
YpaBHEHUH, B TOM YHCJIE C TPUMEHEHUEM I'paQUUECKUX MPEACTaBICHUN
(ycraHaBiuBaTh, MMEET JIM YpPAaBHEHHE WJIM CHUCTEMA YpaBHEHU
pELIeHus], €CJId UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexoauTs OT crnoBecHOW (OPMYIUPOBKH 3afaud K €&
anreOpandyeckol MOJAENH C MOMOUIbI0 COCTABJICHHS YpaBHEHUS WIH
CUCTEMBI YPAaBHEHUM, HUHTEPIIPETUPOBATH B COOTBETCTBUHA C KOHTEKCTOM
3a/1a4M MOJyYEHHBIN pe3yNbTarT.

IIprMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHMS,
OLIEHKM, pEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW INEPEMEHHOM U HX
CUCTEMBI, JlaBaTh rpaUyECKyl0 WUIIOCTPALMI0O MHOXECTBA PEIICHHM
HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumMaTe ¥ HKCHONB30BaTh (YHKIHMOHAJIBHBIE MOHATHS M SI3bIK
(TepMHUHBI, CHUMBOJHMYECKHME OOO3HAUYEHHsI), ONpPENeNATh 3HAUCHHE
(GYyHKUIMM TIO 3HAYEHHUIO apryMEHTa, ONpPEAeATh CBOMCTBA (YHKUUHU MO
e€ rpaduky.

Ctpouth rpaduku dJIeMEHTApHBIX (YHKIIMA BUIA:

y = kix, y = x2, y = x3y = x|, y = VX, omucsiBats cBoiicTBa

YUCIOBOM (DyHKIMHU 10 €€ rpaduKy.

K koHmy oOyuenuss B 9 kiacce oOydarImUHCS TOIYYUT
CJIEyIOIINE MTPEIMETHBIEC PE3yJIbTaThI:

Yucia ¥ BbIYUCICHUSA

CpaBHUBaATh U yHOpSAOYMBATh PALlMOHAIBHBIE U UPPALMOHATIbHBIC
qucha.



Boimonusate  apudmernyeckue ACUCTBUA € pallMOHAIBHBIMU
YUCJIAMH, COYETass YCTHbIE U TNHCbMEHHBIE MPUEMBI, BBIIOJIHAITh
BBIYMCIICHHS] C UPPALIMOHAIBHBIMU YHCIIAMHU.

Haxonute 3HaueHUs CTENEHEN C LEIbIMU MTOKA3aTENsMU U KOPHEH,
BBIYHMCIIATh 3HAUEHUS YHCIOBBIX BBIPAKECHHIA.

OKpyrisaiTh  JEHCTBUTEIBHBIE  YHUCIA, BBIIOJHATH  MPUKHIKY
pe3yibTaTa BIUMCIEHUHN, OLEHKY YUCIIOBBIX BBIPAKEHUM.

YpaBHeHMS U HEPABEHCTBA

Pemwate nuHElHbIE W KBaApaTHbIE ypaBHEHWS, YypaBHEHUS,
CBOJSIIMECS K HUM, IPOCTENUIINE TPOOHO-PALIMOHAIIBHBIE YPABHEHHS.

Pemate cuctembl OBYX JIMHEWHBIX YPAaBHEHUUW C  JIBYMs
MEPEMEHHBIMU U CHUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJJHO YpaBHEHHE
HE SIBJIICTCS JTUHEHHBIM.

Pemiats TekCTOBBIE 3a4a4M anreOpandecKuM CriocoOOM C MOMOIIbIO
COCTABJICHMSI YpaBHEHUs WM CHUCTEMBl JIBYX YPaBHEHUU C JBYMs
MIEPEMEHHBIMHU.

[IpoBoguTe MNpOCTEHIINME HCCIECIOBAHUS YPABHEHHU M CHUCTEM
YpaBHEHUH, B TOM YHCJIE C TPUMEHEHUEM T'paQUUECKUX MPEACTaBICHUN
(ycraHaBiuBaTh, MMEET JIM YpPAaBHEHHE WJIM CHUCTEMA YpaBHEHHI
pELIeHus], €CJIM UMEET, TO CKOJIBKO, U TIPOYEE).

Pemlare nMHEVHBIE HEpPABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,
n300paXkaTh pEIICHUE HEPABEHCTB HA YHUCJIOBOM NPSMOM, 3aMHUCHIBATH
pEeLIeHnE C MOMOLIBIO CUMBOJIOB.

Pemate cucteMbl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOYAIOUIME KBAJPATHOE HEPABEHCTBO, N300paXaTh PEIIEHUE CUCTEMBI
HEPABEHCTB HA YMCJIOBOW MPSAMOW, 3alMChIBATh PEHIEHHWE C MOMOIIBIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 3a/1a4.

DOyHKIUU

Pacno3naBath  QyHKUMM  W3yuYeHHbIX  BUAOB. [loka3bIBaTh
CXEMaTHUYECKH PACIOJIOKEHUE HA KOOPAMHATHOM MJIOCKOCTH TpadUKOB
bynakmii Buga: Y = kx, y =kx + b,y =k/x,y=ax2 +bx+c,y=x3,y =
\/X, Yy = |X|, B 3aBucMMOCTH OT 3Ha4eHUH KOA((OUIIMEHTOB, OMHCHIBATH

CBOMCTBA (DYHKIIMIA.

Ctpouth M M300paXkaTh CXEMaTHYECKU TpapUKA KBaIPATHUYHBIX
(yHKUMNA, ONUCHIBaTh CBOMCTBA KBaApAaTHYHbIX (YHKIMA 1O UX
rpadukam.

Pacno3naBaTh KBagpaTuyHylo (QyHKIUIO 10 (opmylie, TPUBOAUTH
OpUMEpPHl  KBAAPATUYHBIX (QPYHKIUN U3 peaNbHOM KU3HHU, (PU3MKH,
TEOMETPUH.

Yucsi0BbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

Pacnio3naBaTh apuMETHYECKYyI0 M T€OMETPUUYECKYH0 MPOTrpEcCUu
IpU pa3HbIX COoco0ax 3aJaHusl.

BbINONHATE BBIYMCIEHHS] C HMCMOJIb30BaHHEM (OpMyJT N-TO ujieHa
apu(pMETUYECKON M TeOMETPUYECKOM MpOrpeccui, CyMMbl HEPBBIX N
YJICHOB.

N300pakarb ~ 4jieHbl  MOCIEIOBAaTEJIBHOCTH  TOYKAMU  Ha
KOOPJMHATHOM IUIOCKOCTH.



Pemars 3amaum, CBsI3aHHBIE C YHUCIIOBBIMU I1OCIIE0BATEIBHOCTAMM,
B TOM 4YHUCJIE 33Ja4d M3 pEAIbHOW KU3HH (C HCIOJIb30BAHUEM
KaJIBKYJIATODA, U (POBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmeHoBaHue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (poBbIE)
pa3aesioB M TeM KoHTpoabHbIe IpakTH4eckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NporpamMmMbl padoTbI padoTbI
Yucna u
1 BBIYMCIICHHSL. 25 bubmuorexa [JOK
Pammmonanbueie https://m.edsoo.ru/7f415b90
qucna
5 AnreOpandeckue 97 bubnnorexka [HOK
BBIPAKEHUS https://m.edso0.ru/7f415b90
3 VYpaBHeHus u 20 bubnuorexa [JOK
HEpPaBEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunats! u 24 bu6mmoreka [IOK
rpaduku. OyHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME U 6 bubnuorexa [IOK
00oO011IeHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB IIO 102 0
[TPOT'PAMME



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

8 KVIACC

HaumeHoBanue KonuyecTBo yacos
Ne DJIeKTpOoHHbIe (LM (poBbIE)
pa3iaesioB U TeM KoHTpoabHbIe IIpakTnueckune
n/n Bcero o0pa3oBaTe/IbHbIE PecypChl

nporpamMmbl padoThI padoThI
Yucna u

1 BBIYHCIICHUSI. 15 bubmmorexa LOK

https://m.edsoo.ru/7f417af8

KBagpaTHble KOpHU
Yucna u

5 BBIYUCIICHHUS. y bu6mmoreka [IOK
Crenens € LeNbIM https://m.edsoo.ru/7f417af8
rokaszaresem
Anrebpanueckue

3 BBIPAKEHUS. 5 1 bubnnoreka [JOK
KBanpatuslit https://m.edsoo.ru/7f417af8
TpEXUIIEH
Anrebpanueckue

4 BBIPAKEHUS. 15 1 bubnnoreka [JOK
Anrebpanueckast https://m.edsoo.ru/7f417af8
apoOb
YpaBHeHus U

5 HEPaBEHCTBA. 15 1 bubanorexka [JOK
KBagparusie https://m.edsoo.ru/7f417af8
ypaBHEHHUS

6 YpaBHeHuUs U 13 bubnuorexa [JOK

HCpPaBCHCTBA.

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

Cucrembl
ypaBHEHUH
YpaBHeHUs U
7 - 12 bu6mmoreka [IOK
P ' https://m.edsoo.ru/7f417af8
HepasencrBa
8 OyHKIUH. 5 bubnunoreka [JOK
OCHOBHBIC TTOHSTHS https://m.edsoo.ru/7f417af8
9 OyHKIUU. 9 bubnuoreka [IOK
Yucnosbie GyHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpenue n 6 bubnuorexa [JOK
000011EHNE https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO
YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KITACC

Ne | HaumenoBaHue KoanuecTBo yacoB
DJIeKTpPOHHbIe (LM (pOBbIE)
n/ pa3ieioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
n NporpaMmMbI padoThI padoThI
bubmuorexa [IOK
1 Keanparinaz pynicuns 22 1 https://m.edso0o.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA 14 1 bubnmnoreka HOK
C OJIHOM NIEPEMEHHOM https://m.edso00.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA 17 1 bubnuorexa [IOK
C ABYMs IEPEMEHHBIMU https://m.edsoo.ru/7f419d08
A
. pudMeTHIecKas u . ) BuGmiorexa LOK
reoMeTpureckat https://m.eds00.ru/7f419d08
MPOrpeccuun
5 [ToBTOpenue, 06001IEHNE, 34 1 bu6anoreka LIOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 [TPOT'PAMME



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

METOANYECKUNE MATEPUAJIBI IJIA YYenuka
Makapserues FO.H., Munatok H.I'., Hemkos K.W. u
npyrue 2022r, AkunonepHoe odmectBo «M3narensctBo «IIpocBemienue»

KWM no anredpe k yueOHuky Makaperuesa FO.H.

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJIA
yueOHuKH o anredpe 7-9 knaccel MakapsiueB FO.H. 2022r
KMM no anredpe k yueOnuky Makaperuea FO.H. 2022r

[Tocobue ajist noarotoBku yuanuxcst kK OI'D nox penakiueit Amenko U.B.

2023r

HOUPPOBLIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://IWWW.YAKLASS.RU/

HTTPS://JUCHI.RU



