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HHOACHUTEJBbHAA 3AIIUCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe IPYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOEHUE HEOOXOAMMO JJIsi MPOAODKEHUs 00pa30BaHUs U B MOBCEIHEBHON KU3HU.
PazButne y 0OydYaOImUXCs HAyYHBIX MPEACTABICHUH O TMPOUCXONKACHUA € CYIHOCTU
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
IIPOLIECCOB B MHpPHUpOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICIHPOBAHUS B HayYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAUMBIX JJISl aJanTalud B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NEHCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpsl oOecreunBaeT
pPa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYAIOMIUXCS: OHH UCIHOJB3YIOT JEAYKTHBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNEe W KOHKPETHU3aLHWI0, a0CTparupoBaHUE M aHAJOTHIO.
OOyuenne anreOpe MpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  peIIeHuEe 3ajJady  SBJSeTCs  peaju3aluei
JeSITeIbHOCTHOTO TMPUHIINTIA 00yYEHUSI.

B crpykrype mnporpamMmbl yueOHOro Kkypca «Anredpa» Uil OCHOBHOIO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxxnast w3 3THX CoJepKaTeIbHO-METOANYSCKHUX JIMHAN Pa3BUBACTCS HA MPOTSHKCHUU TPEX JIeT
U3YYCHHS Kypca, B3aUMOJICHCTBYS ¢ JIPYTUMU €ro JIMHHUSIMH. B X0/ n3ydenus yuyeOHOTro Kypca
00y4JarmUMCs TPUXOAUTCS JOTHUYECKH PACCyKIaTh, UCIIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBS3M ¢ 3TUM B mporpammy y4eOHOTo Kypca « Anredpay BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro oOpa3oBaHus U
CIIOCOOCTBYIOIIME OBJIAICHUIO 00YYAIOIIMMKCS OCHOB YHUBEPCAILHOTO MaTEMATUYECKOTO S3bIKA.
ConepkateTlbHOM M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «AmreOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanne TMHUN «YHCTa U BBIYUCICHUSD CITY>KUT OCHOBOM IS AalTbHEHIIIET0 N3y4YeHUs
MaTeMaTHKH, CIOCOOCTBYET pa3BHTHIO Yy OOyYarOIIUXCS  JIOTMYECKOTO  MBIIIICHHUS,
(OPMUPOBAHHUIO YMEHHS IOJIb30BATHCS AITOPUTMAMH, a TAKKe MPHOOPETEHUIO MPAKTHICCKHIX
HABBIKOB, HEOOXOIMMBIX il TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00I11er0 00pa30oBaHUs CBSI3aHO C PAMOHAIBHBIMU M HUPPAIMOHATBHBIMHU YHCIIAMHU,
dbopMHUpPOBAHUEM TIPEACTABICHUN O JMEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY 00IieMy 00pa30BaHHUIO.

CogepxaHue JBYyX anreOpandeckux JHHUH — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIONINXCS MATEMATHUECKOTO
amnmapara, HeoOXOJMMOTO JIJISl PEIICHHS 3a/1ad MaTeMaTHKH, CMEKHBIX TMPEAMETOB U TPAKTHKO-
OPUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHe OCHOBHOro oO0miero oOpa3oBaHHs y4eOHBIN MaTepHal
TPYNIUPYETCS BOKPYT pPAMOHAIBHBIX BBIpOKEHUN. AnreOpa OEeMOHCTPUPYET 3HAYCHUE
MATEeMATHKU KakK sI3bIKa JJIsS MMOCTPOCHHSI MATeMaTUYECKUX MOJEINeH, OMHUCaHUs MPOILECCOB H
SBJICHHM peasibHOrO Mupa. B 3amaum oOydeHust anreOpe BXOAST TakKe JaJIbHEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHHUS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOEHHS Kypca
uHDOpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTUBHBIX paccyxneHuid. [IpeoOpazoBanue



CHMBOJILHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CITOCOOHOCTEH K MaTeMaTUIEeCKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
00yyaromyMuUCs 3HaHUH 0 PYHKLUAX KaK BaKHEHIIe MaTeMaTUYeCKOW MOJIENH JUIsl OIIUCAHUS U
UCCIIIOBaHMs PAa3sHOOOPa3HbIX MPOLIECCOB M SIBIEHUM B mpupoje u obmecrse. M3yuenue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IMYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ B (YOpMUPOBaHME IPEACTABICHNUI O POJIM MaTEMAaTUKU B Pa3BUTUHU LIMBUIM3ALIUU U
KYJIBTYpBHI.

Cornacno yueOHOMY TUIaHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKIIIOYAET CIICAYIONIME OCHOBHBIC pa3lenbl coaepkaHusi: «Uumciaa W BBIYMCICHUS,
«AnrebpanyecKue BBIPAKEHUSD, « Y pPaBHEHHSI U HEPaBEHCTBaAY, «DYHKIIUN.

Ha u3yuenue yueGHOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCICHUSA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OAHOM (hOPMBI 3amucHu APoOEi K IPpyTOil.
[ToHsiTE pallMOHAIBHOIO YHCIIA, 3allMCh, CPABHEHHE, YIOPSAJOUMBAHUE PAL[MOHAIBHBIX YHUCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIEM: OIpeJNlelIeHUe, MpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTIpPE/ICICHHUS, 3aIUCh OOIBIINX 4ncel. [IpomeHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PELICHUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHnEe NPU3HAKOB AEIMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEX/ly BeIMYMHAMU B Bujie (hopMyJibl. Beruncienus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIAECTBEHHO PAaBHBIE BBIPAKEHUS,
npaBuiia npeoOpa3oBaHMsi CYMM M IPOU3BEIECHUH, MIpaBMila PACKPBITUA CKOOOK U MPUBEICHUS
NOJOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10KA3aTeIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHue, BbIUMTAaHUE, YMHOKEHUE
MHOTouJIeHOB. DOpMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBapaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs M HEpABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHMI. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3aJadd. Pemienue
TEKCTOBBIX 3aJ[au C TOMOIIIbIO YPaBHEHHH.

Jluneiinoe ypaBHEHHE C ABYyMS MEPEeMEHHBIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHHH ¢ JBYMs MepeMeHHbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[Tpumepsl penieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUI.

DOyHKIUHA

Koopnnnara Toukm Ha mnpsMod. UucinoBble NPOMEXYTKH. PaccTostHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukoB
peanbHBIX 3aBucuUMocTel. [lonstue dynkuuu. I'padux ¢pyaknuu. CorictBa GyHkiuii. JIunelinas
dynkys, e€ rpapuk. ['paduk dynkuun y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHEHUN 1
CUCTEM JIMHEHHBIX YPAaBHEHUMN.

8 KVITACCm

Yuciia 1 BBIYMCICHUSA

KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuunbie
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBoMcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH M MX



IPUMEHEHHE K IpPeoOpa30oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crernens ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCIa.

Anrebpanyeckue BhIpaXeHUIAJTe0panieckue BbIPasKeHUs1

KBaaparHbIi TpEXWICH, Pa3I0KEHUE KBaIPAaTHOIO TPEXUIEHA HA MHOXKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckor npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJIeHNue aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

VYpaBHEHHS U HEPABEHCTBAY paBHEHUs] M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyia KOpHEW KBajapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHu#, cBOOALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
palOHAIbHbIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTaluss ypaBHEHUN C JBYMS NE€PEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPaBHEHHUH ¢ IByMs IEpeMEHHbBIMU. [ [pruMeps! pelieHns cucTeM HEMMHEUHBIX YPABHEHHUH C IBYMs
IIEPEMEHHBIMH.

Pemienue TekCTOBBIX 3aj1ay anreOpandeckuM CriocoOOM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM INEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIMNPYHKIUT

[Tonsitue gynkuuu. OGnacTe onpeeseHnus U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoObl
3aanus QyHKIUH.

I'padux Qynkuun. UYrenue cpoictB ¢(yHKiuu no e€ rpaduxy. Ilpumepsr rpapukon
(GYHKIHH, OTpaKaIOLMX peabHbIe IPOIIECCHI.

@OyHKUMY, ONHMCHIBAIOIIME NPSAMYI0 M OOpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduxu. OyHkuuu y = X2,y = X3,y = VX, y=|x]. I'paduueckoe perieHre ypaBHEHUH U CUCTEM
YPaBHEHUM.

9 KJIACC

Yucsa v BbIYUCICHUSA

ParnmonanbHble yuclia, UPpPALMOHATIBHBIE YNCIA, KOHEUHbIE U OECKOHEUHbIE JeCATHYHBIC
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIe
JecsITHUHbIe ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBUE MEKy MHOKECTBOM JEHCTBUTENbHBIX
YKUCEJI U KOOPAUHATHOU IIPSIMOM.

CpaBHeHUE JEWCTBUTENBHBIX YHCElN, apu(MeTHUECKHe ACUCTBUS C JCHCTBUTEIBHBIMU
YUCIIaMHU.

Pa3meprl 00bEKTOB OKpY:KAIOIIET0 MUPA, JJIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUDE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue yuced.
IIpukuaka v OLEHKA pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOIAIINXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHM, CBOAALIMXCA K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbel M YETBEPTOM CTEIICHEW pa3iloKEHHEM Ha
MHOKHTEJIH.



Pemenue npoOHO-paiMOHANILHBIX YpaBHEHU. PellieHne TeKCTOBBIX 3a/1a4 allreOpanyecKium
METOJIOM.

YpaBHeHHE C OBYyMS MEPEMEHHBIMU U ero rpaduk. Pemenne cucreM ABYX JTHHEHHBIX
YpaBHEHUN € JByMsl IEpEMEHHbIMU. PelleHune cucreMm JBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTalns CUCTEMbl YpaBHEHUH ¢
JIBYMsI [I€PEMEHHBIMHU.

Pemienune TeKCTOBBIX 33/1a4 aIre0OpandecKuM CriocoooM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pelnienue JHMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PellleHwe cucTeM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHOH. KBaapaTHele HepaBeHCTBa. I'paduueckas mHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

OyHKIMnPYHKIUT

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dyukmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTBa.

YucnoBble mociaea0BaTeIbHOCTH YK CI0BbIE OCIeI0BATEILHOCTH U IIPOrPecCH U

[TonsiTMe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmyoit u popMyII0ii N-TO UIIeHa.

Apudmernueckas u reomerpudeckas nporpeccun. Dopmysisl N-ro uieHa apuPMeTHIecKoit
Y T€OMETPUYECKOM IPOrPECCHl, CYMMBI IEPBBIX N YWJICHOB.

N300paxeHne 4YIeHOB apUPMETHUECKON W TEeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS TPOTrpaMMbl y4eOHOro Kypca «AnreOpa»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHHCKON MaTeMaTuKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MAaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTUYECKOH IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M MPUKIAIHBIX
chepax;

2) rpa:kaIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM IOCTHKEHUN
HAYKH, OCO3HAHHEM BaKHOCTU MOPAIbHO-3THUECKUX MPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTH4YeCKOTro 0Opa30BaHUs Ha MPOTSHKEHUHU Bceil
AKHU3HU Ul YCHEIHON MpodecCHoHaNIbHOM AEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM WHIUBUIYAJbHOW TPAEKTOPHUH OOpa3oBaHUA U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4eloBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTUS U
3HAUYMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALINH, OBJIAJIEHUEM S3bIKOM MAaTEMATHUKU U MaTeMaTH4YECKON
KyJIbTYpOH KakK CpEICTBOM II03HAaHHUS MHUpPA, OBJIAJACHUEM MPOCTEHIIMMHU HABbIKAMU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) pusuyeckoe BocnuTaHKE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHAILHOI'0
Os1aronosyqus:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOr0 00pasa >KM3HH (340pPOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perymnsipHas pu3nyeckas akTUBHOCTbB), CPOPMUPOBAHHOCTHIO HaBbIKa pedICKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAaKOTO e MpaBa Jpyroro 4eloBeKa,

7) 3K0JIOTMYeCKOoe BOCTIUTAHHE:

OpUEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefpl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJIEICTBUM Ui OKpY>Karolleld cpeibl, 0CO3HAaHHEM TJI00AIBHOTO XapakTepa 3KOJIOIMYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIILHOCTb, B TOM YHCJIC YMCHUC YUHUTHCA Y APYTIHX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 oObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO

KaK BBI30B, TPEOYIOLIMI KOHTPMEp, KOPPEKTHPOBAaTh NMPHHHUMAEMble DPEUICHUS W JCHCTBHS,
(GopMyJIMpPOBATh U OLIEHUBATH PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.
METAINPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

ba3oBble Jornyeckue aJelCTBUA:

BBISBJISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPHU3HAKK MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUs MOHIATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeH s
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIN3a;

BOCIPUHUMATh, (OPMYJIUPOBATh U MPeoOpa30oBbIBATH CY)KJEHUS: YTBEPIAUTEIbHbIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JTaHHBIX, HAOMIOACHMUSIX W YTBEPXKIACHMSX, Mpe/jiaraTb KpPUTEPUU JUIsl BBISABIICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUN;

JIeNIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€IYKTHUBHBIX M MHIYKTHBHBIX
YMO3aKI4YEHUH, yMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3buparh 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHHUH (ITPsIMbIE ¥ OT TPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEIbHO HECJIOKHBIE J0Ka3aTelbCTBA MaTeMaTHYeCKUX (DaKToOB,
BBICTPAaNWBaTh apryMEHTAIUIO, IPUBOJUTH IPUMEPbI U KOHTPIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE PacCykICHUS;

BbIOMpaTh crnoco0 pemieHusi yuyeOHOW 3ajaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASIUN C YYETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBaTeJbcKHe 1eiicTBUA.

UCMOJIBb30BaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  WHCTPYMEHT  IO3HAHUA,
(dbopMyIHMpOBaTH BOIIPOCHI, PUKCUPYIONIUE TPOTUBOPEUYHE, TPOOIEMy, CAMOCTOSTEIHHO
yCTaHaBJIMBaTh UCKOMOE M JIaHHOE, (POPMHUPOBATh TUIOTE3y, apryMEHTHPOBATH CBOIO
MIO3HIINIO, MHECHHE;

NPOBOJUTH TI0 CaMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECJIOXHBIH ASKCIICPUMEHT,
HEOOJIIIIOE HCCIIEZIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXy COOO0M;

CaMOCTOSITENIbHO  (OpMYJHpOBaTh OOOOIIEHUS Y BBIBOABI IO  pe3yJbTaTaM
NPOBEANEHHOTO HAOIIOCHNS, UCCIICAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOopMy IMpeacTaBIeHHs HH()OPMAIIMK U WILTIOCTPUPOBATh pPelIaeMble 3a/1aun
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSMHU M LEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOYKY 3PEHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHHS 3a/1a4i, KOMMEHTUPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 00CYX/ICHUS 3a/1aBaTh BOMPOCHI 110 CYMIECTBY 00CYKIaeMON TEMBI, TIPOOJIEMBI,
perraeMoii 3a1auu, BICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHMS, COTIOCTABIISTh
CBOM CYXJICHUS C CY>KICHHUSIMHU JAPYTHUX YYACTHUKOB JIMAJIOTa, OOHAPYKUBATh PA3JINUHC
U CXOJICTBO TO3UIUIA, B KOPPEKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOH
BO3PaKCHUS;

MPEJICTABIISITh PE3yIbTAThl PEIICHUS 3a7aud, YKCIIEPUMEHTa, UCCIICOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIUICHUS ¢ YYETOM 3a1ad MPE3CHTAMH U
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATH U UCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ UHAUBUAYATbHON paOOTHI IPH
pelIeHNH y9eOHBIX MAaTEMaTHICCKHUX 33]1aY;

MPUHUMATH 1Ie7Tb COBMECTHOU JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI pa0doT, TIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIIOBLIX popMax paboThl (00CykaeHUs, 0OMEH MHEHUSIMU, MO3TOBBIC
HITYPMBI B IPYTHE), BHITIOIHATH CBOIO YacTh PabOTHl M KOOPJMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMaHJIbI, OIICHUBATh Ka4eCTBO CBOETO BKJIJa B OOIIH IMPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aHUMOJICHCTBHS.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadu (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHus: ¢ y4€ToM MMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUaHThl PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJIb, IMOLMOHAIbHBbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJIS MPOIecca U Pe3ysbTaTa PerieHus
MaTeMaTHUYEeCKOM 3aJ1auu;
MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUU 33a4d, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLINOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OICHMBATh COOTBETCTBHE PE3yJbTaTa ACATCILHOCTH ITOCTABICHHOM IETN M YCIOBHSIM,
OOBSCHATH IPUYNHBI TOCTHXKEHHSI T HEJOCTHKSHHUS LIeJIN, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 Kjacce oOydYarolIMiics TMOMYYHUT CIEAYIOIIUE IpeIMEeTHbIE
pE3yJIbTaThI:

Yucaa U BbIYUCIEHUSA

BoimonusATe, coueTas yCTHbIE W NMHCbMEHHbIE NPUEMBI, apudmeTnyeckue IEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxomuTh 3HaueHHs YHUCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpa3HblE CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHHW JPOOHBIX BBIPAXKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HhOPMBI 3amKCH YUCEN K Apyrod (mpeoOpa3oBbIBaTh NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yHOPSAJ0YUBATH PALIMOHAIBHBIE YHCTIA.

OKpyriarh yucnia.

BpINONHATE NPUKUAKY U OLEHKY pe3yJIbTaTa BBIYMCICHUMN, OLEHKY 3HAYCHUN YUCJIOBBIX
BI)Ipa}KCHI/II\/JI. BrimoagaTs I[CflCTBI/ISI CO CTCIICHAMM C HAaTypPaJIbHBIMH ITOKA3aTCIISIMU.

[IpuMeHATh NpU3HAKK JEIUMOCTHU, Pa3I0KEHUE Ha MHOKUTEIHN HATYpPaIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBSI3aHHBIE C OTHOIIEHHEM BEJIUYUH,
MMPONMOPUHUOHATIBHOCTBIO BCJIMUWH, IPOUCHTAMU, HHTCPIIPETUPOBATL PE3YJIbTAaThl PCIICHUA 3aaa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs

Hcnonp30BaTh anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mmpoiiecce
OCBOEGHHS yueOHOr0 MaTepuana.

HaXOI[I/ITB 3HAYCHUSA 6YKB€HHI>IX BBIpa)KCHI/Iﬁ IIpH 3aaHHBIX 3HAYCHHUAX IICPCMCHHBIX.

BrinonHATe mpeobpazoBaHus LEI0r0 BhIPAXEHUSI B MHOTOWIEH MPUBEACHUEM IOI00HBIX
CJIaraeéMbIX, PaCKPBITHEM CKOOOK.

BpINOAHATE yMHOXXEHHE OJHOYJEHA HAa MHOTOWIEH M MHOrOYJ€HAa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIITh pa3ioKEHHE MHOTOWIEHOB HAa MHOMKHUTEIH C MOMOIIbIO BBIHECEHUS 3a
CKOOKHM O0OIIero MHOXUTEIs, TPYNIHUPOBKU CIaraeMbiX, MpUMEHEHUs: (HOpMyT COKpAIIEHHOTO
YMHOKEHHUS.

HpI/IMeHHTB Hp606pa3OBaHI/I$I MHOT'OYWICHOB [Jid PCEIICHHA pPa3IMYHbIX 3aJad U3
MaTE€MAaTUKH, CMCKHBIX IIPEAMETOB, U3 pea.m,Hoﬁ IMPAKTHUKH.

Hcnonk30BaTh CBOWCTBA CTENEHEH ¢ HATYpaIbHBIMH MOKa3aTeNsIMU AJIs peoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemats nuHElHBIE YpaBHEHUSI ¢ OJHOM IMEPEMEHHOM, MPUMEHsST MpaBuia mepexoaa OT
UCXOJHOTO YypaBHEHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIIAETCS JIM YUCIO KOpPHEM
YpPaBHEHUS.

[TpumensTh rpaduueckre METObI MPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpuMepsl Map YUCE, SBISIOUIMXCS peIIeHUEM JMHEHHOTO YpaBHEHHUS C ABYMS
[IEPEMEHHBIMMU.

CtpouTh B KOOpPAMHATHOM IIJIOCKOCTH TpauK JMUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM 4YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxkath Ha KOOPAMHATHOM TIPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE IIPOMEXYTKM Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTs Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, BpEMs, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOJUTEILHOCTb, BpEMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHBIX MPOIECCOB U 3aBUCUMOCTEM.

K xoniy obOydyeHuss B 8 kJiacce 0oOydyarOImMICS TOJYYUT CIEAYIOMUE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcronb30BaTh HayalbHBIE IPEACTABICHUSA O MHOXKECTBE ICUCTBUTENBHBIX YUCEN UL
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUI, M300pa)kaTh AEHCTBUTENbHBIE UYMCIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPeoOpa30oBaHus BhIpaKEHHH,
COJIepXKalIMX KBaPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIMX W MabIX YHUCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
creneHel yncina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAKEHMM, COAEPIKALIUX CTEIIEHH C LIEJIBIM ITOKa3aTEJIEM.

BBINOAHATE TOXIECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJL MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PackmnanpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOKUTEH.

[TpumeHsTh MpeoOpa30BaHUs BHIPAXKEHUH [T pellIeHUs Pa3IMYHBIX 33/1a4 U3 MaTEeMaTUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIILHON ITPAKTUKHU.

YpaBHeHUS H HEPABEHCTBA

Pemare nuHeiHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAIBHBIC YPABHEHMS, CBOASAIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IICPEMEHHBIMH.

IIpoBOIUTE MPOCTEUILNE UCCIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM YMCIIE C
IpUMEHEHHEM IrpauyecKuX MpeacTaBlIeHUH (YCTaHaBIMBAaTh, HIMEET JIM ypaBHEHHUE HITU CUCTEMa
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amauyvi K €€ anreOpandeckod MOJeNd C
MOMOIIBI0 COCTABIICHUS YPaBHCHHsSI WJIH CHCTEMbl YpaBHEHUH, WHTEPIPETHPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW M WX CHCTEMBI, JaBaTh TIpadUUYEcKyl0 HILIIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHUMAaTh ¥ HCTIONB30BaTh (DYHKIIMOHATIBHBIC TOHATHUS | SA3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaueHMsI), OTIPENIENATh 3HaUCHHE (PYHKIIMH 110 3HAYCHUIO apTyMEHTA, ONPEICIISATh CBOMCTBA
byHKIMY 10 e€ rpaduky.

CrtpouTtsb rpaduku JIeMeHTApPHBIX (YHKIUN BUIA:

y = ki, y = x2, y = X3y = |x|, Yy = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kjacce OOydarONIMiiCs MOJIYYHUT CJCIYIOIIUE TMPEIMETHBIC
pe3yIbTaThI:

Yucia ¥ BBIYUCTEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIlMOHAIBHBIC U UPPAIIMOHAIBHBIC YHCIIA.

BrImonHATe apudMeTHUeCKUe NESHCTBHS ¢ pallMOHAILHBIMU YHUCIIAMHU, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHSATH BEIYUCIICHUS C UPPAIIMOHATHHBIMU YHCIIAMH.

HaxomuTh 3HA4YCHUS CTENICHEH C IEJIBIMH ITOKA3aTeIsIMU M KOPHEH, BBIYHCIISATh 3HAYCHUS
YHCJIOBBIX BBIPOKEHHIA.

OKpyrisaTh JCUCTBUTEIBHBIC YHWCIIA, BBIMOJIHATH MPUKUAKY pPE3yJbTaTa BBIYHCICHUH,
OIICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaIpATHBIC YPaBHEHUS, YPAaBHEHUS, CBOISAIITUECS K HUM, ITPOCTEHIIIHE
IpOOHO-pallMOHANILHBIE YPABHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYyMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHUI, B KOTOPBIX OJHO YPaBHEHHUE HE SBJISICTCS JIMHCHHBIM.

Pemrate TekcToBBIE 3amauM  anreOpanyecKMM CHOocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

[TpoBoauTH TIpOCTEiiIMe UCCIEA0BAHNUS YPAaBHEHUH M CUCTEM YPaBHEHUM, B TOM YHUCIE C
NpUMEHEHHEM rpaUIecKuX MpeIcTaBIeHUH (YCTaHaBIMBATh, HIMEET JIM ypaBHEHHE HITH CHCTEMa
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peIICHHE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCBHIBATH PEIIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemrate cucTeMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIIIE KBaPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CUCTEMbl HEPaBEHCTB HA YUCIIOBOW MPSMOM, 3alMCHIBATh
pelIeHne ¢ MOMOIIbI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUHA

Pacrnio3HaBaTh QpyHKIIMN U3y4EHHBIX BHIOB. [ToKa3bIBaTh CXeMAaTHYECKH PACIIONIOKEHHE Ha

KOOPJAMHATHOM Mm1ockocTh rpadukoB Gpyukiuil Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCHMMOCTH OT 3HAYCHUI KOAPPHUIIMEHTOB, OMUCHIBATH CBOMCTBA

GyHKIHA.



Crtpouts W n300paXkaTh CXeMaTW4YeCKH Tpad¥KH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHIA 1O UX rpadukam.

Pacnio3naBate KBagpaTHUHYO (YHKIHIO 110 (hOpMYyJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIMI U3 peaabHOM KU3HU, QU3UKU, TEOMETPUH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHus.

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (OPMYJ N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaum, cBA3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIHLHOCTSIMH, B TOM YHCIIE 33/1a41 U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KaIBKYJIATOPA, HU(POBBIX TEXHOIOTHIH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/t P Konrposbnsie IIpakrnyeckue (p )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AnreOpandecKkue BbIpaKEHUS 27 1 httns://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bubmuoreka [IOK
4 K . D 24 1
OOPAWHATLI H rpaguich. DyrKin https://m.edso0.ru/7f415b90
bu6mmoteka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[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 KUIACC

KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bub6nmmoreka [IOK
1 q .K 1
ncia v BerauciaeHus. KBaapaTrHele KOpHU 5 https://m.edsoo.ru/7f417af8
2 Uucna u BeruuciaeHus. CTeneHsb ¢ 1ebiM - bubnuoreka [{OK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bbu6mmoteka [JOK
4 15 1
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 DyHKLH. OCHOBHBIC MOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o .4 9
yHiH. HCI0BEIC PyHKLHH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6 1
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10
- 102 5 0

[TPOTPAMME



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

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubnmorexa LIOK
o 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCJIOBBIC ITOCIICIOBATEIIEHOCTH 5 httos://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS bubnmorexa LIOK
7 . 18 1
3HAHUM https://m.edso0o.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

» Anre6pa, 7 kinacc/ MakapsiueB FO.H., Munaiok H.I'., Hemkos K.W. u apyrue,
AxtmmonepHoe obmiectBo «M3marensctBo «lIpocBemenue

» AnreOpa, 8 kimacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.W. u npyrue;
o pepaknuen TenskoBckoro C.A., AkninonepHoe o6mecTBo «M3maTenscTBo
«IIpocBenieHue»

» AnreOpa, 9 xinacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemkos K.U. u npyrue,
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

METOJINYECKHUE MATEPHAJIBI VIS YYUTEJIA

e http://sum-fizika.blogspot.com - 6ior otaena ectectBenubix quctuiuina ['OY IAT1O «/lonernkuit
PUAIIO» B pazaene «Duzuxay.

e http://www.school.edu.ru - odpunmanbHbIil cepBEp POCCUHCKOTO IKOIBHOIO 00pa3oBaHusl.

e http://festival.1september.ru — ®ectuBanp nemaroruvyeckux wuaehd «l1 ceHTAOps» — caMblit
MacCOBBIN megarorndeckuii Gopym B Poccum, KOTOpHIA 1aeT BO3MOKHOCTh KAXKIAOMY YUHTEIIO
MPEJICTaBUTh CBOIO IIEJJArOTHYECKYI0 HJCH0, OIyOJMKOBAaTh COOCTBEHHBIE METOJUYCCKUE
pa3pabOTKH, MOACTUTHCS C KOJUIEraMU CBOMMH MPEICTABICHUSIMH O MPETO1aBaHHUH.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas anmekTpoHHas 1ikoia - https://resh.edu.ru/

Mos mkona - http://www.1class.ru/

Oo0pasoBarenbHbIe pecypcesl - http://www.school-collection.edu.ru/

AKnacc - https://www.yaklass.ru/

Yun.py - https://uchi.ru/

Caiit snemenTtapHoit matemMatuku Jmutpus [ymuna - http://mathnet.spb.ru/
3amauw - http://www.problems.ru/


http://sum-fizika.blogspot.com/
http://www.school.edu.ru/
http://festival.1september.ru/

ST g7 orumen

onorrnadyo u onesodAHmodn ‘oHegodowAHOd] |




