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HHOACHUTEJBbHAA 3AIIUCKA

Anrebpa SIBISIETCA OJHMM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO OOpa3oBaHWs: OHA
oOecreynBaeT U3yyeHue JAPyrux JIUCHUILUINH, KaK €CT€CTBEHHO-HAyYHOr0, TaK U TYMaHUTAPHOIO
LIUKJIOB, €€ OCBOEHHE HEO0OXOAMMO I MPOJIOJIKEHUSI 00pa30BaHMs U B TIOBCEHEBHON KU3HU.
PazButne y oOywarommxcs HAayYHBIX TPEACTABICHUH O NPOMCXOXKICHUH U CYIIHOCTH
anreOpandyeckux abcTpakiui, crnocobe OTpakeHHUs MaTeMAaTUYECKON HAyKoW SBJICHHHA U
MPOIIECCOB B MPHUPOJE M OOIIECTBE, POJM MATEeMaTHYECKOTO MOJAETHPOBAHUS B HAyYHOM
MO3HAHWW M B TPAKTHKE CMOCOOCTBYET (OPMHPOBAHHIO HAYYHOTO MHPOBO33PCHHS M KAyeCTB
MBIIUICHHS, HEOOXOAUMBIX JJsl aJanTallid B COBpeMEHHOM HudpoBoM obmiectBe. M3yuenue
anreOpsl 00ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS U BBIBOJIBI, GOpMYIUPOBaTh yTBEpKAeHHsI. OCBOCHHE Kypca anreOphl 0OecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIIUXCSA: OHH HCIOJNB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PacCy>KACHHs, 0000IIeHNe ¥ KOHKPETH3aIUI0, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenune anreOpe mpeAmnonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSTENBHOW JEATEIHHOCTH
00yJarommxcsi, IOITOMY CaMOCTOSITEIbHOE pEHICHHWEe 3adad  SBISIETCS — peanu3amueit
JESTEIBHOCTHOTO MPUHIIUIIA 00yUEHUSI.

B crpykrype mnporpamMmel y4yeOHOro Kypca «Anre6pa» i OCHOBHOTO OOILIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJep)KaTelbHO-MeTonuveckue auHuu: «Yucna u
BBIUUCTICHUS», «AJTreOpanyecKkue BBIPOKEHUS», «YPaBHEHUS U HEPABEHCTBa», «DyHKIUMY.
Kaxxmas 3 3TuX copepkaTellbHO-METOAMYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUN TPEX JIeT
M3YyYeHHsI Kypca, B3aUMOJCHCTBYS C APYTUMU €ro JUHUSIMH. B Xoae uzydenus yuyeOHOro Kypca
00y4JarIUMCs IPUXOIUTCS JJOTHIECKH PACCYKIaTh, UCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3TUM B TIporpaMMy y4eOHOTo Kypca «AyreOpa» BKIFOUYEHBI HEKOTOPHIE OCHOBBI
JIOTHUKH, TPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIHE OBJIaICHUIO 00yUYarOIUMHUCS OCHOB YHUBEPCATBHOTO MATEMAaTHUECKOTO SI3IKA.
ConepxaTelbHOH M CTPYKTYpPHOHW OCOOEHHOCTBIO y4eOHOro Kypca «Ainredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanue TMHIH «YWCIIa ¥ BBIYUCIICHUSD CITY>KUT OCHOBOH IS TATbHEHIIIET0 U3YIeHUS
MaTeMaTHK{, CHOCOOCTBYeT pa3BUTUIO Yy  OOYy4YalOIIUXCSl  JIOTUYECKOTrO  MBIILICHUS,
(hOpMUPOBAHHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMH, a TAKXKE MPUOOPETCHUIO MPAKTHUECKHUX
HaBBIKOB, HEOOXOJMMBIX I TOBCEIHEBHOW >KU3HU. Pa3BuTHE MOHATHA O YHWCIe HAa YpOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PALMOHAIBHBIMH U WPPALMOHAIBHBIMU YHCIIAMHU,
(hopMUpOBaHHEM TPEJCTABICHUN O JEHCTBUTEIHLHOM 4YHCIE. 3aBEPIICHUE OCBOCHHUS YMCIOBOMN
JIMHUY OTHECEHO K CpeTHEMY 00IIeMy 00pa30BaHUIO.

Copepxanue JByX anreOpavdecKux JHHHM — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHHIO Y 0OYHAIOLIMXCS MATEMATUIECKOTO
anmnapara, He0OXOIMMOTO ISl pElICHUs 3a]]a4 MaTEMaTHKH, CMEXHBIX NMPEAMETOB U MPAKTUKO-
OpUEHTHPOBAHHBIX 3a7a4. Ha ypoBHe OCHOBHOTrO 00miero oOpa3oBaHHs y4eOHBIM MaTepHal
TPYNIUPYETCST BOKPYT pPAlMOHAJBHBIX BBIpAKCHHHA. AJredpa JAeMOHCTPHUPYET 3Ha4YCHHE
MaTeMaTHUKU KaK SI3bIKa JUISl TIOCTPOEHUS] MaTeMaTHYECKUX MOJIENEH, OMHCAHMs MPOIIECCOB U
SIBIICHUW peanbHOTo Mupa. B 3amaun oOydeHus anreOpe BXOMST TaKXkKe JalibHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOIMMOTOo, B YacTHOCTH, JJII OCBOGHHUS Kypca
nH(OpPMATUKH, W OBJAJIEHWE HaBbIKAMHU JEIYKTUBHBIX paccyxaeHuid. I[IpeoOpasoBanue



CHUMBOJIBHBIX (DOPM CITOCOOCTBYET pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K MAaTEeMaTHUECKOMY
TBOPYECTBY.

Conmepxanne  (yHKIMOHAJIBHO-TpAUUECKOW  JIMHUM  HAIEICHO Ha  TOJy4YCHHE
00yJarommMHUCs 3HaHUH 0 PYHKIUAX KaK Ba)KHEHIIIEH MaTeMaTHYECKOW MOJICITH [l OTTMCAHHS U
HCCIIEZIOBAaHUS Pa3HOOOpa3HBIX MPOLIECCOB U SABJIEHHH B mpupone u oodmiectBe. M3ydeHue
MaTepualia CHOCOOCTBYET Ppa3BUTHIO y OOYYarOIIMXCS YMEHHS WCIOJIb30BaTh pPa3INYHbIC
BBIPA3UTEIBHBIC CPEJICTBA SI3bIKA MAaTEMATUKU — CJIOBECHBIC, CHMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (G OPMUPOBAHHE TIPEACTABICHUN O POJIM MAaTEMATUKU B Pa3BUTHH IIUBUIIN3ALIUH U
KYJBTYPBI.

CornacHo yueOHOMY MIaHy B 7—9 Kilaccax uzydaeTcst yueOHbI Kypce «Anredpay, KOTOpbIH
BKJIIOYAET CIIEAYIONIME OCHOBHBIC pa3lenbl coaepkaHus: «Uumcina W BBIYUCICHUSY,
«Anredpanveckue BEIPAKCHHS», « Y paBHEHHUSI U HEPABCHCTBAY, « DYHKIIUNY.

Ha u3yuenue yuebHoro xkypca «Anredpa» orBoautcst 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Henmeno), B 9 kiacce — 102 gaca (3 ygaca B
HEJIETTIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEXO0]] OT OAHOH (hOPMBI 3aICH APOOEH K JPYTOii.
[lonsTHE PaLMOHAJIBHOIO YMCIIA, 3aIIUCh, CPABHEHME, YIIOPSAIOYMBAHUE PALMOHAIBHBIX YHMCEIL.
Apudmernueckue neiicTBUS ¢ palliOHAIBHBIME YKcIaMy. Perienne 3a1a4 u3 peaabHO NpakTHKU
Ha 4acTH, Ha IPOOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelieM: ONpeJesieHHe, IpeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OIpeJIeNIeHus, 3auch Oonblux yuces. [IpouenTsl, 3anuck NpOLUEHTOB B BUJE ApoOU U
IpoOu B BHJIE NMPOLEHTOB. TpU OCHOBHBIE 3aJlaud HA MPOLEHTHI, pelICHUE 3a/a4 U3 peanbHOU
MIPaKTUKU.

[IpumeHeHne MpU3HAKOB AEIMMOCTH, PA3JI0KEHNE HA MHOXKHUTENN HATyPaJIbHBIX YHCE].

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHask IPONOPLUOHATBHOCTH.

Auaredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NEpEeMEHHOM. JlomycTuMBble 3HA4YECHMS
nepeMeHHbIX. [IpeacTaBienne 3aBUCHMOCTH MEX/ly BETMUMHAMMU B BUJIe GOpMyJibl. Berurcnenus
no ¢gopmynam. [IpeoOpa3oBanue OyKBEHHBIX BBIPAKCHHUH, TOKIECTBEHHO PABHBIC BBIPAKCHHUS,
IpaBUiIa NMpeoOpa3oBaHUsl CYMM U IIPOU3BEACHUN, NIPAaBUIa PACKPBITUA CKOOOK M NPUBEAECHUS
MOJTOOHBIX CIIaraeéMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeJIeM.

OpnowieHsl 1 MHOrowieHsl. Ctenens MHOrowieHa. Cllo)KeHHE, BBIUUTAHUE, YMHOKCHHE
MHOTo4wIeHOB. DOpMyJbl COKpAIIEHHOIO YMHOMKEHUS: KBAagpaT CyMMbI M KBaJpaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaJIpaToB. Pa3znokeHne MHOrOWIEHOB HA MHOKUTEIIH.

YpaBHeHNsI M HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHUS, MIPaBUia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCHILHOCTh
YPaBHEHUM.

JluHeitHOe ypaBHEHHE C OJIHOM MEPEMEHHOM, YHMCIO KOPHEH JMHEWHOrO YypaBHEHMS,
pelieHne JMHEWHBbIX ypaBHeHuil. CocTaBieHHE ypaBHEHHMH IO YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 3aJ]a4 C IIOMOIIBIO YPaBHCHUM.

JIuHeiiHOe ypaBHEHHUE C JABYMS MEpPEeMEHHbIMH M ero rpaduk. Cuctema JIBYX JTUHEHHBIX
ypaBHEHUW C JIBYMsl TI€pEMEHHBIMHU. PelieHue cucteM ypaBHEHHI CIOCOOOM IMOACTaHOBKH.
[Ipumeps! pereHns TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CHCTEM YPaBHEHUM.

DyHKUUH

Koopaunara toukm Ha mnpsMon. UucioBble NPOMEKYTKH. PaccrosiHme Mexny AByMs
TOYKaMHU KOOPAMHATHOU MPSAMOIA.

[IpsamoyronbpHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa TOYKU Ha
KoopAMHATHOM miockocTH. [Ipumeps! rpadukos, 3anaHHbIX (opmynamu. Urenue rpaduxon
peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'papux Gynkiun. CoiictBa pynkuuii. JIuneitnas
¢byskuws, e€ rpaduk. ['paduk pyskumu y = [x|. I'paduyeckoe pemienne TMHEHHBIX YpaBHEHUH U
CHUCTEM JIMHEWHBIX YPaBHEHHUIA.

8 KUIACC

Yucia 1 BBIYUCICHUS



KBanpatubiii kopenb u3 uucna. llonartue 00 wuppanuoHaibHOM uymcie. JlecsTuyHbie
NpUOIMKEHUST UPpaLlMOHATIBHBIX Yncen. CBoicTBa apupMeTHUECKUX KBAJAPATHBIX KOPHEH U MX
MIPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPRKEHUHW W BbIYMCICHUSAM. JlelCTBUTENbHbBIE
yucia.

Crenens ¢ 1enpIM NoKasarenaeM U e€ cBoiicTsa. CTaHgapTHas 3allyich YHCIA.

Aare0panyeckune BbIpaKeHUs

KBagpathslii TpEXuiieH, pa3yioKeHUE KBAIPATHOTO TPEXUICHA HA MHOXKHUTEIIH.

Anrebpanueckass apo06b. OcHOBHOE CBOMCTBO anreOpanuyeckorr apobu. CroxeHwue,
BbIUMTAaHUE, YMHOXKEHUE, JeJieHne anreOpanueckux apoOeil. PanmoHanbHble BBIpAXKEHUS U UX
npeoOpa3oBaHuUe.

YpaBHeHus: U HepaBeHCTBA

KBagpatHoe ypaBHeHme, ¢GopMyrna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JUHEMHBIM M KBajapaTtHeIM. llpocreiimme apoOHO-
paluoHaIbHbIE YPAaBHEHUS.

I'paduueckas mHTEeprpeTanvs ypaBHEHHN C ABYMS MEPEMEHHBIMH M CHCTEM JHHEWHBIX
YPAaBHEHUU € IBYMs IEpEeMEHHBIMU. [ [puMepbl perieHus CucTeM HEIMHEUHBIX YPaBHEHUH C IBYMs
MIEpEMEHHBIMHU.

Pemenne TekCTOBBIX 33724 aaredOpanyecKuM CriocoOoM.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OJHOM mnepeMeHHOM. Cucremsl
JMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOYyHKIUH

[Tonsatue gpynkuuu. O6nacTy onpeneiaeHus U MHOKECTBO 3HaueHu# (yHKiuu. CrnocoObl
3amanus QyHKIUH.

I'padux Pynkuuu. Yrtenuwe cBoiictB QyHkuuu no e€ rpaduxy. Ilpumepsl rpaduxos
GyHKIUH, OTpa)karolIiX peanbHble MPOLECCHI.

OyHKIMH, OMHMCHIBAIOIIKE NPSAMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. OyHkuun y = X2,y = X3,y = Vx, y=IX|. I'padmyeckoe perieHre ypaBHEHHH U CUCTEM
ypaBHEHUH.

9 KUIACC

Yuciia 1 BbIYHCICHUA

PanmonanbHble yKncia, UPPALMOHATIbHBIE YNCIA, KOHEUHbIE U OECKOHEUHbIE J1eCATUYHbIC
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIE YHCIAa KaK OECKOHEYHbBIE
JecsITUUHbIE ApoOU. B3aMHO 0JHO3HaYHOE COOTBETCTBHUE MEX]Ly MHOKECTBOM JIEHCTBUTEIBHBIX
YHCEeJl U KOOPJUHATHON MPSIMOH.

CpaBHEHHE IEHCTBUTENBHBIX YHUCEIN, apu(METHUECKUE ACUCTBUS C JACHCTBUTEIHHBIMU
YUCIIAMHU.

PazMepsl 00bEKTOB OKPYKAIOLIET0 MUPA, AIUTEIBHOCTD IIPOLIECCOB B OKPYKAIOIIEM MUDE.

[MpubnmxEHHOE 3HAYEHHE BEIUYMHBI, TOYHOCTh NPHUOMIKEHUs. OKpYIJIEHHE YHCEN.
[Ipuknka u OLlEHKa pe3yJIbTaTOB BEIYMCICHHM.

YpaBHeHNS U HEPABEHCTBA

JInneiinoe ypaBHeHMe. PelieHne ypaBHEHUH, CBOISIIMXCSA K JIMHEUHBIM.

KBanpaTtHOoe ypaBHEeHUe. Pernienne ypaBHEHMI, CBOAAIMXCA K KBaApaTHbIM. bukBanpaTHoe
ypaBHeHue. [IpuMepsl penieHuss ypaBHEHUNM TPETbEH M YETBEPTOU CTENEHEH PA3JI0KEHHUEM Ha
MHOXHUTEIH.



Pemenue npoOHO-palinOHANIbHBIX ypaBHEHUH. PelieHre TeKCTOBBIX 3a1a4 anre0pandyeckum
METOJIOM.

VYpaBHEeHUE C ABYMs MEpPEeMEHHBIMH U ero rpaduk. PemieHne cuctem IBYX JTMHEWHBIX
YpPaBHEHUN € JByMs MEpEMEHHbIMU. PelleHne cuctem ABYX ypaBHEHUH, OJHO M3 KOTOPBIX
JUHEHHOe, a Jpyroe — BTOpOH cTtemneHu. I'paduueckas uHTEpHpeTalusi CUCTEMbl YPaBHEHUH C
JByMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3374 aaredOpanyecKuM CriocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemreHne nMHEMHBIX HEPABEHCTB C OJHOW NEPEMEHHON. PemieHue cucreM JIMHEMHBIX
HEpaBeHCTB ¢ OMHOW mepeMeHHO#. KBampatHeie HepaBeHCTBa. ['paduyeckas MHTepHpeTarus
HEpaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOYyHKIUN

KBanpartuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaGonma, KOOpIWHATHI BEPIIUHBI
napaboJibl, OCb CHMMETPUHU TTapadOJIbI.

Ipaduku pyskumit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = |X| 1 ux cBOMCTBA.

YucJioBbIE NOCJIEA0BATEIBHOCTH M IPOIrPECCHH

[lonsiTHiE YMCIOBON MOCIIENOBATENBHOCTH. 3aJaHUE IOCIIEN0BATEIBHOCTH PEKYPPEHTHON
dhopmyoit u popmyioif N-ro YieHa.

ApudmeTtnueckas u reomerpudeckas nporpeccuu. @opmMyIibl N-ro ujaeHa apuPpmMeTHIecKoit
U TEOMETPUUYECKOH MPOTrPECCH, CYMMBI IIEPBBIX N UJIECHOB.

N300pakenue dIeHOB apu(PMETHUECKON M TeOMETPUYECKOW MPOTPecCHid TOYKaMHU Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEWHBIN U SKCITOHEHIMATIBHBIN pOCT. CIOXKHBIE IPOLEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHSA MporpamMmbl  yd4eOHOro Kypca «Anredpay
XapaKTepU3yIOTC:

1) naTpuoTHYECKO€e BOCIIUTAHME:

MPOSIBIEGHUEM HMHTEpeca K TMpOLUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTuKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHIXKEHMSM POCCUHCKHX MAaTeMaTMKOB U POCCUHCKON
MaTeMaTHYECKOM IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JTOCTHKEHUH B APYTUX HayKaX U IMPUKIIATHBIX
chepax;

2) rpakaaHCcKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEH TpakKJaHWMHA M peajn3allid ero Ipas,
IpPEJCTaBICHUEM O MaTeMaTHUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SABJICHUM, MPOLEAYP I'Pa)IaHCKOro oO0IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTUUYECKHMM MPUMEHEHHEM JIOCTHXKEHUMN
HayKH, OCO3HAHMEM Ba)KHOCTH MOPAJIbHO-ITUUECKHUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTIO;

3) TpyAoBOe BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTUE B PELICHUM IPAKTUYECKUX 3a]a4 MaTeMaTU4eCKOU
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)XKHOCTH MaTEMaTUYECKOro 0O0pa30BaHUs HA MPOTSKEHUU BCel
XKHU3HU JJIs1 YCIIEITHON NPO(ECCHOHAIbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHUH,
OCO3HaHHbIM BBIOOPOM U TOCTPOCHHUEM WHIMBHUIYAJIbHOM TPAeKTOPUU OOpa3oBaHUs U
KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTEMAaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKIECHUH, YMEHUIO BHIETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HneHHOCTH HAYYHOIO MO3HAHUS:

OpHUEHTallel B JIE€ATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUsA 4YeJOBEeKa, NPUPOAbl M 0OliecTBa, MOHMMAHUEM
MaTeMaTH4YeCKOH HayKd Kak cgepbl YelOBEUECKOM EesITeIbHOCTH, ATANoOB €€ pa3BUTHUA U
3HAYUMOCTH JUJIsl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEMaTHUKU U MaTeMaTHUYECKON
KyJIbTypOH Kak CpEICTBOM IIO3HAHUS MHUPA, OBJIAICHUEM MPOCTEHINIMMHU HaBbIKAMHU
HCCIIEI0BATENIbCKON AESATEIbHOCTH;

6) puznueckoe BociuTaHue, POPMUPOBaAHUE KYJIbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0
0J1aronmoJTyymsi:

TOTOBHOCTBIO IPUMEHATh MAaTEMATUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10pPOBbs, BEACHUS
310pOBOro 00pa3a JKU3HU (310pOBOE NMUTaHUE, cOAJAaHCUPOBAHHBIM PEXXUM 3aHATHHA U OTIbIXA,
peryisipHas puznyeckasi akTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKAa peQIIeKCUH, NPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ IpaBa JPyroro 4eJloBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTaIel Ha MPUMEHEHHe MaTeMaTHYeCKHX 3HAHWN NI peleHHs 3a7ad B 00JacTH
COXPAHHOCTH OKpY’KaloIlel cpefbl, IJIaHUPOBAHUS MOCTYINKOB W OLEHKH WX BO3MOXKHBIX
HOCJECTBUNA AJI OKpY’KaroIleld cpejbl, 0CO3HAaHHEM TJI00aJbHOIO XapaKTepa 3KOJIOTHYEeCKHX
npobJIeM U MyTel UX peIIeHus;



8) ajanTanmus K U3MEHSIOUMCS YCJIOBHSIM COUAIBbHOM ¥ MPUPOJTHOM Cpe/bl:

T'OTOBHOCTBIO K ,Z[CflCTBHSIM B YCIIOBUAX HGOHpe,Z[CHéHHOCTI/I, IMMOBBIICHUIO YPOBHSA CcBOEH

KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO AESITEIBHOCTh, B TOM YHUCJIE YMEHHE YYUTBHCSA y APYIUX
Jro/ied, MpuodpeTaTh B COBMECTHON AEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIIBITA JPYTHUX;

HEOOXOAMMOCTHIO B (HOPMUPOBAHUH HOBBIX 3HAHWH, B TOM YHCie (HOPMYyITUPOBATH UICH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHUSAX, B TOM UHUCIIE paHee HEU3BECTHBIX, OCO3HABATh

Je(UIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALHIO
KaK BBI30B, TPEOYIOLIMH KOHTPMEp, KOPPEKTUPOBaTh NPUHUMAEMble pEIIeHUus U JeiCTBHSA,
(opMyIHPOBATH M OIICHUBATH PUCKHU M TIOCIEACTBUS, (OPMUPOBATH OTIBIT.
METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHbIE YHUBEPCAJTBbHbLIC yqeﬁm,le JeHCTBUSA

Ba3oBbIe JJoruueckue JeicTBus:

BBISBIIAITH U XapaKTEPH30BATh CYIIECTBEHHbIE MPU3HAKM MATEMaTUUYECKUX OOBEKTOB,
MOHATHH, OTHOLICHUH MEXAY MOHATHAMHU, (HOpMyIUpOBaTH ONpeneCHUs] MOHATHH,
YCTaHABIIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(pUKALMU, OCHOBAHHUS IJIs1 0000IIeHUs
Y CPaBHEHHs, KpUTEPUHU IIPOBOJIUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh U NMPeoOpa30BbIBATH CYKIEHUS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHbIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHs B paKTax,
JTaHHBIX, HAOJIONEHUSAX W YTBEPKACHUAX, IpeljaraTb KPUTEPUM JUIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

JleJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKIOYCHUH, YMO3AKIFOUYEHUH 10 aHAJIOTHH;

pa3dupaTh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHUN (IIPSMBbIE U OT HPOTUBHOTO),
MPOBOJUTH CaMOCTOSITEIbHO HECIIOKHBIE JIOKA3aTENbCTBA MAaTEMAaTHYECKHX (DAKTOB,
BBICTPAaUBaTh APIyMEHTALUIO, IPUBOJUTH IIPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBAThH
COOCTBEHHBIE PACCyKICHMUS;

BbIOMpATh €roco0 pemeHus yd4eOHOM 3ajaur (CpaBHUBaThb HECKOJBKO BAapHAHTOB
pelieHus, BbIOMpaTh HanboJee NOIXOAAUINNA ¢ YYETOM CaMOCTOSITEIbHO BBIZCICHHBIX
KpUTEPUEB).

Ba3oBble HccienoBareabCcKue NeHCTBUA

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIICIOBATEIIBCKUM  MHCTPYMEHT  TO3HAHUSA,
(bopMyJIMPOBATh BONPOCHI, GUKCHPYIOIIHAE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEIHHO
YCTaHABIIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH THUIIOTE3Y, APIYMEHTHPOBATH CBOIO
MO3UIIMI0, MHCHUE;

MIPOBOJIMTH TI0 CaMOCTOSITEIILHO COCTABJICHHOMY IUIaHY HECIIOKHBIA DKCIIEPUMEHT,
HEOOJIBIIIOE  WCCIICAOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOOM;

CaMOCTOSITEIIBHO ~ (pOPMYJIUPOBaTh OOOOIIEHUS ¥  BBIBOABI 10  pe3yJibTaTaM
MPOBEEHHOTO HAOIIOCHHMSI, UCCIIEIOBAHUSA, OIIECHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
PE3yJIbTAaTOB, BHIBOJIOB U 00OOIIEHMI;



MMPOTrHO3UPOBATE BO3MOKHOC PA3BUTHUC ITPOUECCCA, 4 TAKIKC BbIIBUTATH IMPCAIIOJIOKCHUA
O €TI0 pa3BUTHUHN B HOBLIX YCJIOBUAX.

PabGora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTHh MH(OpPMALMU, JaHHBIX, HEOOXOIUMBIX
JUISL PELICHMs 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MUHPOPMALUIO
Pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHUS;

BBIOMpATH (hOpMY IMpeCTaBICHIS HHPOPMAIIMH M HIUTFOCTPUPOBATH PElIaeMble 3aJauu
CcXeMaMH, AuarpaMMaMu, HHOU rpadukoil ¥ MX KOMOMHALIUAMU;

OLICHUBATh HAAEKHOCTh HHOOPMAIIUH IO KPUTEPHUSIM, MPEITIOKECHHBIM yUUTEIEM TN
c(hopMyITHpPOBaHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTHBHBIC yHUBepCaIbHbIe y4eOHbIC JCHCTBHUS:

BOCIIPUHUMATh U (DOPMYITHPOBATH CYXIECHUS B COOTBETCTBUU C YCIOBUSIMHU H LIETISAMU
oOIIeHus], SICHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS 0 X0y PEIICHHS 3a7a9i, KOMMEHTHPOBATh
MOJTyYEHHBIN pe3yJIbTaT;

B X0/i¢ 00CYXKIEHUS 3aaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI, TPOOIIEMBI,
pelaeMoit 3a1a4u, BHICKa3bIBaTh UCH, HAIICJICHHBIE HAa TOUCK PEIICHUS, COTIOCTABIATh
CBOM CYXKJICHUS C CYXKICHHUSIMH JIPYTUX YYACTHUKOB JIMAJIOTa, OOHAPYKUBATh PA3IHIUE
U CXOJICTBO TO3WIMKA, B KOPPEKTHOH ¢dopme (GopMyIHpoBaTh Pa3HOIJIACHS, CBOH
BO3PaKEHUS;

MPENICTABIIATh Pe3yJIbTaThl pEUIeHHs 3a7auu, SKCIIEPUMEHTa, UCCIEA0BaHUs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHHUS C y4€TOM 3ajay Mpe3eHTAluH U
0COOEHHOCTEH ayIUTOPHH;

MOHUMATh ¥ UCTIOJB30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ MHANBUIYATHHON pabOThI IpH
pelIeHnN yu4eOHBIX MaTEMAaTHIECKHX 3a71aY;

MPUHUMATH [IeTTh COBMECTHOU JIEATEIHLHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThI, pacnpenessiTh BUABI pabOT, 10rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YIIbTAT
paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acCTBOBATh B IPYIIOBLIX (hopMax paboTsl (00CykneHHs, 0OMEH MHEHUSIMHU, MO3TOBBIC
HITYPMBI U APYTHE), BHITOIHATH CBOIO YacTh paOOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS
C IPYTHMMH YJICHAMU KOMaH/Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIAJIAa B OOIIMIA MPOIYKT
10 KpUTEPUSIM, CHOPMYITHUPOBAHHBIM yUACTHUKAMU B3aUMOICHCTBHUS.

PerysiTuBHbIC YHUBEpCaJbHbIC y4eOHbIC 1eiICTBHA
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIATh IUIaH, aNrOPUTM pELIeHHs 3aJaud (MM €ro 4acTb),
BbIOMpaTh CIOCOO pemieHus C Y4E€TOM HMEIOLIUXCS PECYpcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIEHUH ¢ Yy4ETOM
HOBOI HH(pOpMAIHH.

CﬁMOKOHTpOJ’Ib, 3MOLMOHAJIbHBIIA HHTELJIEKT:

BJIQJIETh CIIOCO0AMU CaMOIPOBEPKU, CAMOKOHTPOJIS TpoIlecca W pe3ysbTaTta pPereHus
MaTeMaTUIECCKOM 3a1a4u;
MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3a7a4d, BHOCUTh
KOPPEKTHUBHI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAWJCHHBIX OIIMOOK,
BBISBJICHHBIX TPYIHOCTEN;



® OLIEHUBATh COOTBETCTBUE PE3yibTaTa ACITEILHOCTU MOCTABICHHOMN LIETU U YCIOBHSIM,
O0OBSACHATH NPUUMHBI JOCTUKEHHSI WIIM HEAOCTHUIKEHUS LIEJIH, HAXOAUTh OIIMOKY, 1aBaTh
OILICHKY MTPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 7 kJjacce OOyYaloUIMiics MOMYyYUT CIEAyIOIINME MpeAMETHBIC
pe3yNbTaThI:

Yuciia 1 BbIYHCICHUA

BoImonHATe, coyerass yCTHbIE M NMHCbMEHHbIE TPUEMBI, apudMeTHUeCKue MECUCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHWsl YHUCIOBBIX BBIPAKEHHH, NPUMEHATH Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYUCICHHUS 3HAYCHWH APOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
NeCATUYHbIE JPOOH.

[lepexoautb oT 0gHON (HOPMBI 3amMCH YUCEN K JIpyroi (mpeoOpa3oBhIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JNECATUYHYIO APOOB).

CpaBHUBATh M yHOPSA0UYNBATh PALlMOHAJILHBIE YUCIIA.

OxpyriaTh yucna.

BBINOMHATE NPUKUAKY M OLIEHKY pe3yibTaTa BBIUMCIICHUH, OLEHKY 3HAYEHUI YHMCIOBBIX
BbIpaKECHUI. BBINOIHATE 1€MCTBUS CO CTENIEHAMHU C HATYpaJIbHBIMU I10Ka3aTEIsIMU.

[IpuMeHsTh NPU3HAKU JETUMOCTH, Pa3okKeHHEe Ha MHOKUTEIN HATypaIbHBIX YHCEIL.

PemaTth nNpakTHKO-OPUEHTUPOBAHHBIE 3aJ]adM, CBSI3aHHBIE C OTHOIICHWEM BEJIMYMH,
MIPOMOPLUOHAILHOCTHIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIbTAThl PEIICHU 3a4a4
C Y4€TOM OrpaHUYEeHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

Auare0panyeckue BbIPaKeHUs

Hcnonb3oBathk anredpanyeckyto TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOro MaTepuaia.

Haxonute 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYCHUSAX NIEPEMEHHBIX.

BoinonHATe npeodpa3oBaHus LENOr0 BbIpaXKEHHUs] B MHOTOWIEH MPHUBEICHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOXKEHHE OJIHOYJIEHAa HAa MHOIOYJIEH M MHOrOYJ€Ha Ha MHOTOYJIEH,
NPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCyLecTBISITh Pa3I0KEHUE MHOTOWICHOB HAa MHOMKUTENIM C IIOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOUIEro MHOKHUTEJIS, TPYNIHPOBKU ClaraéMblX, IpUMEHEHUs: (opMysa COKpali€HHOTO
YMHOXECHHUS.

[IpumensTs npeoOpa3oBaHUs] MHOTOWICHOB Ul pPEIICHHs Ppas3IUyYHBIX 33734 U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMH MOKa3aTeIsIMU Ul IpeoOpa3oBaHus
BBIPaKCHUM.

YpaBHeHUsI 1 HePaBEeHCTBA

Pematp nuHENHBIE ypaBHEHHSA C OJHOM NEPEMEHHOM, NMPUMEHSS IpaBHia Iepexoja OT
UCXOJHOIO0 YpaBHEHHUS K pPaBHOCWIbHOMY eMy. [IpoBepsTb, sIBiIsS€TCS M YHUCIO KOPHEM
YPaBHEHHS.

[TpumensTh rpadudeckrie METOABI IPH PEIICHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.



[TonOupath mpuUMepsbI nap Yncen, IBISIOMIUXCS PEIIeHHEeM JUHEHHOr0 ypaBHEHUS C IByMs
IIEPEMEHHBIMU.

CrpouTh B KOOpPAMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHUS C JByMs
MIePEMEHHBIMHU, MOJIb3YSICh IPAPUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pematp cucTeMbl [ByX JIMHEHHBIX YpPaBHEHUH C JBYMs INEPEMEHHBIMH, B TOM YHCIIE
rpaduyecky.

CocraBiATh M pelaTh JUHEHHOE YpPAaBHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHHUH IO
YCJIOBHUIO 3a/1ayd, HHTEPIPETUPOBATH B COOTBETCTBUUM C KOHTEKCTOM 3aJadyd IIOJy4YECHHBIN
pe3yabTar.

DOyHKIUH

N300pakaTh Ha KOOPAMHATHOW TMPSIMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTPE3KH, MHTEpBaJIbl, 3alKMCBIBATH YHCIOBBIE TMPOMEXKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtmeuyaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOPJAHWHATaM, CTPOUTh
rpaduxu muHeHHBIX QyHKIMA. CTpouTs rpaduk QyHKIHUU y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKUMNA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMMU:
CKOpOCTb, BpEMsl, pacCTOSIHUE, LI€Ha, KOJIWYECTBO, CTOMMOCTb, IPOU3BOJMTEIBHOCTh, BPEMS,
00bEM paboTHI.

Haxonuts 3HaueHne QyHKIMH O 3HAYCHUIO €€ apryMeHTa.

[lonumars rpaduyeckuil cnocod mpeacTaBiIeHUs W aHaluW3a WHGOpPMAlLMU, U3BJIEKATh U
MHTEPIPETHPOBATh MHPOPMALIMIO U3 TPAPUKOB peaIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOyueHuss B 8 KkJacce OOyYalONIMIiCS MONYyYUT CIEAYIOIINE MpPEAMETHBIC
pe3yJbTaThI:

Yucia 1 BbIYUCICHUSA

Hcnonp30BaTh HavaJIbHBIE IPEJICTABICHUS O MHOYKECTBE JACHCTBUTENBHBIX YUCET IS
CpPaBHEHHMsSI, OKPYTJICHHS M BBIYHMCICHUI, W300pa)kaTh NEHCTBUTENIbHbIE YHCIIa TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOM.

[IpumensaTs mnoHATHE apU(METUYECKOrOo KBAJIPATHOIO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJNIB3YS IPU HEOOXOIMMOCTH KaJbKYJISTOP, BBIMOIHITH MPE0oOpa30BaHus BHIPAKEHUH,
coaep KalIuxX KBaJpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OONBIIMX M MalbIX YHMCEN C MOMOLIBIO AECCATUYHBIX NIpoOeil u
creneHei uucina 10.

Aare0panyeckune BbIpaKeHUs

[IpuMeHSTh MOHSATHE CTENEHW C LEeJbIM T0Ka3aTesleM, BBINMONHITH MpPeoOpa3oBaHuUs
BBIPAXKECHUM, COAEPIKALLUX CTEIICHU C LIEJIBIM IIOKA3aTEIIEM.

BbINonHATE TOXKIIECTBEHHBbIE NPEOOpa30BaHUs pPALMOHAJIBHBIX BBIPAXKEHWH Ha OCHOBE
MpaBWJI ACHCTBUI HaJl MHOTOYWICHAMHU U alreOpandecKuMH IpoOsiMU.

PacknansiBaTh KBagpaTHBIA TPEXUIICH HA MHOKUTEIIH.

[IpumeHsTH TPeoOpa3oBaHUsl BEIPAKEHUH VISl pEIICHUS PA3IMYHBIX 33/1a4 U3 MAaTEeMaTUKH,
CMEXKHBIX IIPEAMETOB, U3 PEAIILHON ITPAKTUKH.

YpaBHeHHsI U HEPABEHCTBA

Pemate nuHeiiHble, KBaApaTHbIC YPABHEHUS U PALIMOHAJIBHBIE YPAaBHEHHUS, CBOJSAIIMECA K
HUM, CUCTEMBI JIBYX YPABHEHHUH C ABYMs IEPEMEHHBIMHU.

[IpoBoauTh IpocTENIIME UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
MpUMEeHEeHHEM TpadudecKuX MpecTaBiIeHui (YCTaHABINBATh, IMEET JIM YpaBHEHHE UITH CHCTEMa
YpaBHEHHUI PEILLIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIpOUee).



[lepexoauths OT ciIOBECHOW (GOPMYIMPOBKM 3a7aud K e€ anreOpauyeckod MoAenu ¢
MIOMOIIBI0  COCTABJICHUS YPAaBHEHHsS WJIM CHCTEMbl ypaBHEHHMH, HWHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J1a4¥ TIOJTYYCHHBIN pe3ysbTaT.

[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKHU, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEpeMEHHOH M HMX CHUCTEeMBbl, JaBaTh TIpa(UUECKyl0 HIUIIOCTPALIUIO
MHOYKECTBA PEIICHUI HEPAaBEHCTBA, CHCTEMBI HEPABEHCTB.

DyHKIUH

[ToHuMaTh ¥ UCTIONB30BATh (PYHKIIMOHATIBHBIE OHITHS U S3BIK (TEPMUHBI, CHUMBOJINYECKHE
0003HaueHMsI), OTIPENIENIATh 3HaYeHHE (DYHKIMH 110 3HAYCHUIO apTyMEHTa, OMPEIeIsiTh CBOWCTBA
¢bynkiuu no e€ rpaduky.

Ctpoutb rpaduKu dJIeMEHTAPHBIX (PYHKINN BHA:

y=k/x, y =x2,y = x3,y = [x|, y = VX, ONHCHIBATH CBOMCTBA YHCIOBOH (YHKIMHK MO &
rpaguxy.

K koHiy oOyueHuss B 9 kjacce oOydaroluiics MOJYy4YUT CIEAyHOIINME MpPeAMETHbIC
pe3yIbTaTh:

Yucia v BBIYUHCIEHHSA

CpaBHMBATh M yNOPSIOUMBATh PAllMOHATIbHBIE M HPPALOHAJIbHBIE YHCIIA.

Brimonuate apudmMeTnueckue ASUCTBUS C pallMOHAIILHBIMU YHCIAMHU, COYETas YCTHbIC U
MTUCHMEHHBIC TIPUEMBI, BHITIOIHSTH BEIYUCICHUS C HPPAIIIOHATEHBIMU YHCIIAMHU.

HaxoauTp 3HaueHMs cTeneHel ¢ LeNbIMU MOKa3aTeIsIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS
YHUCJIOBBIX BBIPAKEHUN.

OKpyrisiTh NEHCTBHUTENBHBIC 4YHCIA, BBIIOIHITH MPHUKHUIKY pe3yJbTaTa BBIYMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHbIe ¥ KBaApaTHBIE YPABHEHUS, ypaBHEHHUS, CBOJAIIMECS K HUM, IPOCTEHIIINE
IpOoOHO-pallMOHANbHBIE YPABHEHUSI.

Pemrate cucTeMbl ABYX JIMHEHHBIX YPaBHEHUH C ByMsI IEPEMEHHBIMH M CHCTEMBI JBYX
YPaBHEHMH, B KOTOPBIX O/IHO YPaBHEHHE HE SIBJISAETCS IMHEHHBIM.

Pemrate TekcToBhle 3amauM  aireOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHS WM CUCTEMBI JIBYX YPaBHEHUI C IByMsI IIEPEMEHHBIMHU.

[IpoBoauTh NpoCTEIINEe HCCIeI0BaHMsl YPABHEHUH U CUCTEM ypaBHEHH, B TOM YHCIE C
MIpUMEHEHHEM TpaUUecKuX MpeICTaBICHUH (YCTaHABIUBATh, HIMEET JIM ypaBHEHHE HITH CUCTEMA
YPaBHEHMH PELIeHUs], €CIIU UMEET, TO CKOJIbKO, U IpoYee).

Pemrate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pa)xkaTh pELICHUE
HEPaBEHCTB HA YHCIIOBOM MPSIMOH, 3aITUCHIBATH PEIIEHUE C TTIOMOIIBIO0 CHMBOJIOB.

Pemate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIOYAIOIIME KBAaJPAaTHOE
HEPaBEHCTBO, M300pa)xkaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YUCIIOBOM NPSMOH, 3alMCHIBATH
pelIeHre ¢ TOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEpaBeHCTBA NPU PEIICHUH Pa3IMYHbIX 33/a4.

DyHKUUH

Pacno3naBate QyHKIIMN H3y9eHHBIX BHIOB. [I0Ka3pIBaTh CXEMATHIECKH PACIIOIOKEHHIE HA

KOOPJIUHATHOH IJIOCKOCTH rpadukoB GyHKwmii Buaa: Y = kx,y = kx + b, y = k/x, y = ax2 + bx +
C,y =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3HaUYeHHi1 KOI(QDUIHEHTOB, OMICHBATH CBOHCTBA

(bYyHKIMHA.



Crpouth M M300pakaTh CXEMaTUYECKU Ipa(UKU KBaJpaTUUHBIX (DYHKIMHA, ONMCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMN MO UX TpaduKam.

Pacnio3naBath KBagpaTH4HYO QYHKIHIO 110 (POpMYJIe, IPHUBOAUTD IPHUMEPHI KB IPATUIHBIX
(GyHKUMH U3 peanbHON KU3HU, GU3UKU, TEOMETPUH.

YucJi0BbIe MOCIAEA0BATEIbHOCTH H POrPeccUuu

PacriozHaBaTh apu(pMETHUECKYI0 U T€OMETPHUUECKYIO0 MPOTPECCUM MPU pa3HBIX crocodax
3aJlaHMsL.

BBHIMONHATE BBIYMCICHHUSA C MCIIONB30BaHMEM (OPMYJT N-TO WieHa apupMeTH4ecKoil u
F€OMETPHUYECKON MPOTrPECCUM, CYMMBI IIEPBBIX N YIEHOB.

N300pakaTh 4iIeHbl OCIE10BATEILHOCTH TOUKAMH HAa KOOPJUHATHON INIOCKOCTH.

Pematsb 3a1auu, cBsI3aHHBIE C YHCIIOBBIMU MOCJIEI0BATENBHOCTIMU, B TOM YUCIIE 33J]a4l U3
peanbHOM XU3HU (C UCTIOIB30BAHUEM KaJbKYIATOPA, ITU(POBBIX TEXHOIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoJsn4yecTBo 4acos JJIeKTPOHHBbIE
HanmenoBaHue pa3jiesioB U TeM (undposrbie)
Ne n/m Kontpoabubie | IlpakTHyeckue
NpPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypcbl
1 BripakeHus ToxkaecTBa ypaBHEHUS 21 2 bubmorexa LIOK
https://m.edso0.ru/7f415b90
bu6nmmoreka [IOK
2 Pyt 12 1 https://m.edso0.ru/7f415b90
3 CreneHb ¢ HaTypaJbHBIM MTOKa3aTeIEM 11 1 bubmorexa IOK
https://m.edso0.ru/7f415b90
bu6nmoreka [IOK
4 Muororeret 18 2 https://m.edso0.ru/7f415b90
bu6nuoreka [JOK
5 DopMyJIbl COKPALLIEHHOTO YMHOKEHUS 18 2 https://m.edso0.ru/7f415b90
5 JIuHeiiHbIe ypaBHEHHUS C ABYMS 14 1 bubmuorexa [JOK
NEPEMEHHBIMH U UX CUCTEMbI https://m.edso0.ru/7f415b90
7 HTorosoe moBropeHue 8 1 bubmorexa LIOK
https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 10
[MPOI'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
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KoJunuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudpossbie)
Ne i/m Koutpoabubie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcebl
bubmuoreka [JOK
! Patmonabibie Apodi 17 2 https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
2 K 17 2
BA/IPATHDIC ROPHH https://m.edsoo.ru/7f417af8
. bubmmoreka [IOK
3 YpaBHEHHSI H CUCTEMBI ypaBHEHUH 38 3 https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
4 Hepaserictsa 12 L https://m.edsoo.ru/7f417af8
5 N 5 bubmuoreka [JOK
YHIH https://m.edsoo.ru/7f417af8
5 CreneHsb ¢ 1eJIbIM IToKa3aTeaeM U €6 5 1 bu6nmmoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 14 8 1
TOTOBOP NOBTOPCHIL https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 10 0

[TPOTPAMME



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 KUIACC

KoJunuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposrbie)
Ne i/m Koutpoabubie | IIpakTHyeckue
NPOrpamMMmslI Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchl
bubmuoreka [JOK
1 Hucna w BErHCTCHIA 20 1 https://m.edso0.ru/7f419d08
bu6nmoreka [IOK
2 Dynicuin it rpagich 16 1 https://m.edsoo.ru/7f419d08
3 YpaBHEHHS M1 HEPABEHCTBA C OJJHOU 17 5 bubmmoreka [JOK
nepeMeHHOMN https://m.edso0.ru/7f419d08
4 YpaBHEHUs M1 HEPABEHCTBA C JIBYMsI 93 1 bubmmorexa [JOK
epeMEHHBIMU https://m.edsoo.ru/7f419d08
5 Apudmerndeckas u reoMeTpudecKas 15 5 bubnnorexa [JOK
porpeccuu https://m.edsoo0.ru/7f419d08
6 [ToBTOpEeHmE, 06001IEHNEe, CUCTEMATH3AIIHS 18 1 bu6nmoreka [IOK
3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 9 0
[MPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* Aunrebpa, 7 xmacc/ Maxkapsiues FHO.H., Munmiox H.I'., HemkoB K.UM. u npyrue,
Axkrmmonepnoe obmectBo «M3narensctBo «IIpocBemienue

* Aunrebpa, 8 xmacc/ MakaperueB FO.H., Munmoxk H.I'., HemkoB K.W. u npyrue,
Axunonepnoe o6mectso «M3narensctBo «IIpocsemienne»

* Aunrebpa, 9 xmacc/ Maxkaperue FO.H., Munmroxk H.I'., HemxoB K.W. u npyrue,

Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienne»

METOIUYECKHUE MATEPUAJIBI JIUISA YYUTEJIA

e Anire6pa. dupaktuueckne marepuansl. 7 kmacc/ JL.U. 3aBuu, JI.B. Kysuemnona, C.b.
CysopoBa — M.: IIpoceemenne,2012.

e Anrebpa. 9 kmacc. Tematumueckme tectsl / FO.II. Hymuuem, B.JI.Kponray3z.— M.:
[Ipocsemienue,2011.

e Anrebpa. /lunakrndyeckue matepuansl. 9 kiacc / FO.H. Maxkapsrues, H.I'. Munatok, JI.M.
KopotkoBa. — M.: [Ipocsenienue,2013.

e zyuenue anrebpsl B 7-9 ki1.: mocobue s yuureneit / FO.H. Makapsrues, H.I'. Munztok,
C.b.CyBopoga, 1.C. llInsikoBa. — M.: IIpocsemenue,2009.

¢ PazHOypOBHEBbIE 3aaHUs [IJIs] TEMAaTUYECKUX U UTOTOBBIX KOHTPOJIBLHBIX padoT 1o anredpe.

7-8 xknaccel. / JI.5. @equenko. — 1.,2004.

° PaSHoypOBHeBLIC 3aaHuA 11 TCMATUYCCKUX U HTOTOBBIX KOHTPOJIbHBIX pa60T 10 anrere.

9 knacc / JI.51. @equenko. — [1.,2004.

e COOpHHK 3aJaHUH ISl TEMAaTHYCCKUX W UTOTOBBIX aTTeCTaIMil 1mo airedpe. 7-9 kiacc /

JLA.®enquenko. — /1.,2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://urok.apkpro.ru/
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