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HOACHUTEJBHAS 3AIITMCKA

Anre0Opa sBJIsieTCS OJHUM U3 OINOPHBIX KYypCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
oOecrieuynBaeT M3y4eHUe IPYruX JAUCIMIUINH, KaK €CTEeCTBEHHO-HAYYHOIr0, TaK M TYMaHUTAPHOTO
IIUKJIIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOAOKEHUS 00pa30BaHUs U B MOBCEAHEBHOM KU3HM.
Pa3Butne y oOydammmxcs HAy4HBIX [MPEJACTABICHUH O TMPOUCXOKICHUM U CYIIHOCTH
anreOpanyeckux aOCTpakiui, crmocode OTpakeHUss MaTeMaTHYeCKOM HayKoW SIBICHUUA U
IpOLIECCOB B MPUPOJE M OOUIECTBE, POJM MAaTeMaTHUYECKOrO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU M B MPAKTUKE CHOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KAdeCTB
MBIIIJICHUSI, HEOOXOAUMBIX JUIsl ajanTallid B COBPEMEHHOM LHM(poBoM oOmiecTBe. M3yueHue
anreOpbl o0ecreynBaeT pa3BUTHE yYMEHUs HaOJ10/1aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
JEUCTBUS U BBIBOJBI, (hOpMYyIUpPOBaTh yTBepxkaeHUA. OCBOeHHE Kypca alnreOpbl o0ecreyruBaeT
pa3BUTHE JIOTMUECKOTO MBIIUICHUSI OOY4YarolIuXCsi: OHU HUCHOJB3YIOT JEAYKTUBHBIE U
WHJYKTUBHBIE PACCYXKJEHUs, 00O0OIIEHHEe M KOHKpPETHU3allnio, abCTparupoBaHHWE W aHAJIOTHIO.
OOyuenne anreOpe mnpearnosaracT 3HAYUTEIbHBIH OOBEM CaMOCTOSATENBHOU JEATEIbHOCTH
oOyyarommxcsi, TMOITOMY  CaMOCTOSTENIbHOE  pEIlIeHHE 3ajad  SBIACTCS  peanusarueit
NEeSATeIbHOCTHOTO MPUHITUIIA O0YUYEHUS.

B ctpykrype nporpammel yueOHOT0 Kypcea «Asredpay Jjisi OCHOBHOTO OOIIET0 00pa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJACPKATECIbHO-METOJAMUECKUE JTUHUU: «YHClIa U BBIYUCICHUS,
«AnreOpanyeckue BBIpAXXEHHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkuum». Kaxnasa u3 stux
COJIEPKATEIbHO-METOJJUYECKUX JIMHUM PAa3BUBAETCA Ha MPOTSHKEHUU TPEX JIET U3YUYEHHS Kypca,
B3aUMOJICHCTBYS C JPYTUMH €ro JUHUAMHU. B xone u3zyudeHus ydeOHOro Kypca oOydarolumcs
MPUXOJIUTCS JJOTUUECKU PACCYK/aTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3M ¢
3TUM B MpoTrpaMMmy Yy4eOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NpeACTaBICHHbBIE BO BCEX OCHOBHBIX pa3fenax MaTeMaTHYecKoro oOpa3oBaHUS U
CIIOCOOCTBYIOITUE OBIAJICHUIO OOYJAOIIMMUCS OCHOB YHUBEPCATHLHOTO MAaTEMAaTHUECKOTO SI3bIKA.
ConepxaTenbHON W CTPYKTYPHOM OCOOCHHOCTHIO y4EeOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Coneprxanue muHUN «Yncoa ¥ BBIYUCICHUSY CIYKUT OCHOBOU /ISl JAIbHEUINIETO W3YUYEHUS
MaTEMaTUKH, CIOCOOCTBYET Pa3BUTHIO y  OOYyYarOMIMXCS  JIOTUYECKOTO  MBIILICHUS,
(GbOpMUPOBAHUIO YMEHUS TOJIH30BATHCA ANTOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTHUECKUX
HABBIKOB, HEOOXOAMMBIX ISl TOBCETHEBHOW >XKM3HU. Pa3BuTHE MOHATHA O YKCIE HAa YPOBHE
OCHOBHOT'O 00IIIer0 00pa30BaHUSl CBA3AHO C PAIMOHAIBHBIMA W WPPAIMOHAIBLHBIMU YHCIIAMHU,
dbopMupOBaHUEM TPEJACTABICHHN O JCHCTBHUTEIIBHOM YHCIIC. 3aBEpIICHHUE OCBOCHHUS YHCIOBOM
JMHUU OTHECEHO K CpeIHeMY 00I1IeMy 00pa3oBaHUIO.

ConeprkaHue IByX alireOpanyecKux JUHUN — «ANreOpanyecKue BhIPAKEHUD» U «Y paBHEHUS
U HEPAaBEHCTBa» CIOCOOCTBYET (HOPMHPOBAHUIO Yy OOYYAIOMIMXCA MAaTEMaTUYECKOro arrapara,
HEOOXOMMOTO JUIsl pEeIIeHUs 3aJad MaTEeMaTUKH, CMEXKHBIX TMPEIMETOB M TMPAKTHUKO-
OpUEHTHPOBaHHBIX 3asad. Ha ypoBHe ocHOBHOro o0miero oOpa3oBaHMsl Y4YeOHBIH MaTepuai
IPYNIUPYETCs BOKPYr pallMOHANBHBIX BbIpOXKEHHH. AureOpa JAEeMOHCTPUPYET 3HauCHUE
MaTEeMaTUKH KakK sI3bIKa IS TMOCTPOCHUSI MAaTEMaTUYeCKHX MOJENIel, OMUCAaHUs TMPOIECCOB U
SBJICHUN peabHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT TakkKe JalibHEWIIee pa3BUTHE



AITOPUTMUYECKOTO MBIIIICHUS, HEOOXOIMMOT0, B YaCTHOCTH, JJIsl OCBOCHHUS Kypca HHPOPMATHKH,
U OBIQJICHUE HaBBIKAMU JIEAYKTUBHBIX paccyxkaeHuil. llpeoOpa3oBanue CHUMBOJIBHBIX (HOpPM
CTIOCOOCTBYET Pa3BUTHIO BOOOPa)KEHUs, CTIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Conepkanve  (QyHKIHMOHAIbHO-TpaUUYECKOW  JIMHUM  HAleJeHO Ha  IOJyYyeHHe
00y4aromuMucs 3HaHUHM 0 QYHKIMAX KaK Ba)KHEHMIEH MaTeMaTHYECKOW MOJENH Uil OMUCAHUS U
WCCIICJIOBAaHUS Pa3HOOOpA3HBIX MPOIECCOB W SBJICHWA B Tpupojae M oodmiectBe. M3ydeHue
MaTepuansa CHoCOOCTBYET pa3BUTHIO Y OOYYarOIIMXCS YMEHHS WCIOJIb30BaTh pa3iNyYHbIC
BBIpA3UTEIbHBIC CPEICTBA S3bIKA MAaTEMaTHKH — CJIOBECHBIC, CHMBOJHYECKHE, Tpaduyeckue,
BHOCHT BKJIaJ B (hopMHpOBaHHUE MPEICTABICHUA O POJIM MAaTEeMAaTUKHA B PA3BUTUW IIUBUIN3AINN U
KYJIbTYpPHI.

CornacHo yueOHOMY IJIaHy B 7—9 kjaccax u3ydaercs y4eOHbIM Kypc «Anredpay, KOTOPBIH
BKIIIOYAeT CIICAYIOIIME OCHOBHBIE pa3fenbl  coaepkaHus: «Yucima ©  BBIYUCICHHSY,
«AnreOpanueckre BEIpaXEHUS», «Y paBHEHUS U HEPABEHCTBAY, « DYHKITUNY.

Ha uzyuyenue yueOHoro xypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 vaca (3
yaca B Hejneno), B 8 kimacce — 102 4gaca (3 ygaca B Henmeno), B 9 kiracce — 102 vaca (3 daca B
HEJIETIIO0).

COJAEPKAHUE OBYYEHUSA

7 KIIACC

Yncsia v BBIYUCTICHUSA

Jlpobu OOBIKHOBEHHBIE U JECATHUHBIC, IEPEX0 OT OJHOU (POPMBI 3aMTUCH JPOOEH K IPYTOM.
[loHATHE palMOHAIBHOTO YMCIIA, 3alUCh, CPABHEHHE, YIMOPSIAOUYMBAHUE PAlMOHAJBHBIX YHCEIL.
ApubdmMeTnueckne ASUCTBUS ¢ pallMOHATBHBIMA YKcliaMu. Perienne 3amaq u3 peaabHON MPaKTUKH
HA YaCTH, Ha JPOOH.

CreneHp ¢ HaATypajdbHBIM IIOKa3aTEIEM: OMpeJeNeHne, MpeoOpa3oBaHUe BBIPAKCHUN Ha
OCHOBE ONpENEICHUs, 3aMnuch OONbIUX yucenl. [IpoleHThl, 3amuch TPOIEHTOB B BHUJAE ApoOU U
IpoOu B BUJE MPOIEHTOB. TpH OCHOBHBIC 3a7a4yd HA MPOICHTHI, PEIICHHUE 3a7a4 W3 peabHON
MPAKTHUKHU.

[IpuMeHeHue MPU3HAKOB JIETMMOCTHU, PA3JIOKEHNE HA MHOXKUTEIN HATYypPaJIbHbIX YHCEN.

PeanbHbIe 3aBHCUMOCTH, B TOM YHUCJIE TpAMasi ¥ 0OpaTHAs MPOMOPIIMOHATLHOCTH.

AJireOpanvecKue BbIPaKeHU I

[IepemeHHbBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOW. JlomycTUMBIE 3HAYEHHUS
nepemMeHHbIX. [IpencTaBieHue 3aBUCUMOCTH MEXKAY BEIMYMHAMH B BHUE (HOpMYJibl. Beraucinenus
no Qopmynam. IIpeoOpazoBanne OYKBEHHBIX BBIPAKECHHH, TOXICCTBCHHO PaBHBIE BBIPAKCHUS,
npaBwiIa peoOpa3oBaHUsi CYMM M TPOU3BEJCHUM, MpaBUjla PACKPBITUS CKOOOK W TMPHUBEICHUS
MOJIOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAJIbHBIM OKA3aTEJIEM.

OpnnouwneHsl U1 MHOrowieHbl. CteneHb MHoOrowieHa. CloXKeHue, BBIYUTAHUE, YMHOXKEHHE
MHOTO4YJIEHOB. DOpMyJbl COKpPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOUYJIEHOB HA MHOYKUTEIH.

YpaBHeHHUs] 1 HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YpaBHEHUs, NpaBuja IpeoOpa3oBaHUs ypaBHEHUs, PAaBHOCWIBHOCTH
YPaBHEHUM.



JluHerHOe ypaBHEHHE C OJHOM IIEPEMEHHOW, YHMCJIO KOPHEHM JIMHEHHOTO YpaBHEHWUS,
peluleHue JIMHEWHBIX YypaBHeHUH. CocCTaBieHUWE YpaBHEHHMH II0 YCIOBUIO 3ajadu. PemieHue
TEKCTOBBIX 3a/1a4 C TIOMOIIBIO YPABHEHUH.

JIluneliHOe ypaBHEHHE C JBYMs INEpEMEHHbIMU M ero rpapuk. Cucrema ABYX JMHEHHBIX
ypaBHEHUN C JBYyMsI IE€pEMEHHBIMU. PelleHne cucrteM ypaBHEHMl CHOCOOOM IOJICTaHOBKHU.
[Ipumepsl perieHnst TEKCTOBBIX 33]]a4 ¢ MOMOIIbIO CUCTEM YPAaBHEHHM.

DyHKIMU

Koopaunata Ttoukm Ha mnpsmon. YucinoBble NPOMEXKYTKH. PaccrosHue Mexay IByMs
TOYKAMU KOOPAUHATHOM MPSAMOM.

[TpsimoyronbHast cucrema koopauHaT, ocu Ox m Oy. AOcuucca W opJauHaTa TOYKMA Ha
KOOpJAuMHATHOW T1IockocTh. Ilpumepsl rpadukos, 3agaHHBIX (QopMynamu. UrteHue rpadukos
peanbHbIX 3aBUcUMOcTe. [lonsarue dpynkuuu. I'paduk ¢pynkuuu. CoiictBa pynkumii. JInneiinas
dyukius, e€ rpaduk. I'padux dynkmum y = |X|. [padudeckoe penieHne JIUHESHHBIX YPAaBHECHUN U
CUCTEM JINHEVHBIX YPABHEHUM.

8 KUIACC

Yucia 1 BHIYMCICHUA

KBagpartueiii kopenbp u3 uucna. l[lonarue 00 wuppanvoHanbHOM uucie. JlecaTuuHbie
npUOIMKEHUsT UppalMOHaIbHBIX uncen. CBoicTBa apu(METHYECKUX KBaJpaTHBIX KOPHEH M HX
OPUMEHEHUE K NPEeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHWWA M BbIYHMCICHUAM. JleliCTBUTENbHbIE
YuCa.

CreneHb ¢ UeNbIM MoKaszaTeneM U €€ cBoiicTBa. CTaHIapTHAs 3alUCh YUCTIA.

AnreOpanueckue BbhIpakeHUSIAJIredpanyeckue BbIpasKeHUus

KBagparsslil TpEXUIIEH, pa3I0KEHUE KBAJAPATHOIO TPEXWIEHA HA MHOKHUTEH.

AnreOpandeckass 1poOb. OCHOBHOE CBOMCTBO anredpaumyeckod apobu. Croxenwue,
BBIUMTAHUE, YMHOXEHUE, JeJIeHuEe anredpandeckux ApooOeil. PampoHanbHble BBIpRKEHHS U UX
npeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY paBHEHHMS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, Qopmyna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOJIIMIMXCS K JIMHEWHBIM M KBagpaTtHbIM. [lpocTteifmue apoOHO-
palMOHAIIbHBIE YPABHEHHS.

I'padpuueckass uHTEpHpeTalsi YpaBHEHUH C JBYMsI MEPEMEHHBIMHU M CUCTEM JIMHEWHBIX
YPaBHEHUU C ABYMs IIEpEMEHHBIMU. [IprMepBI pelieHnst CUCTEM HEJIMHEUHBIX YPaBHEHUH C IBYMS
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3aa4 anreOpandeckum CrocoOoM.

HucnoBble HEpaBeHCTBA M MX CBOMCTBA. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHNIBHOCTh HepaBeHCTB. JIWHeHbIE HepaBeHCTBA C OAHOM mniepeMeHHOW. Cucrembl
JIMHEMHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

OyHKIMN PYyHKIH A

[lonstue ¢Qynxumu. OO6gacTh ONpENeNIeHUs] U MHOXKECTBO 3HaueHH (PyHKimu. CrocoOsl
3aaHusl PyHKIUH.

I'padux ¢ynkuuu. YUtenue cBoiicTB PyHkuuum mno e€ rpaduky. Ilpumepst rpadukos
GyHKIUH, OTpaXaroluX peajbHbIe MPOLECCHI.



DyHKIMK, ONMUCHIBAIONIUE MPSIMYI0 M OOpaTHYI MPOMOPIHUOHATbHBIC 3aBUCHUMOCTH, HX
rpaduku. OyHkuEE Y = X2, Y = X3, Y = VX, y=|x|. ['padudeckoe pemeHne ypaBHeHMI W CHCTEM
YPaBHEHHUM.

9 KJIACC

Yuciia v BbIYMCICHUS

PaumonansHbple 4yKciia, UppallMOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUYHbIE JECATUYHbIC
npobu. MHOXECTBO JACUCTBUTENbHBIX YHCEN, JACHCTBUTENbHBbIE 4YHUCIA Kak OECKOHEYHbIE
JecsTUYHbIE ApoOH. B3auMHO 0OJJHO3HAYHOE COOTBETCTBUE MEXKY MHOXECTBOM ACHCTBUTEIBHBIX
YyCell U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JCUCTBUTEIIBHBIX 4YHCE, apuMeTHdYecKue JeUCTBUA C JACHCTBUTEIbHBIMHU
YU CJIAMU.

Pa3Mepbl 00bEKTOB OKpYKAOUIEr0 MUPA, JUTUTEIBHOCTD MPOLIECCOB B OKPYKAIOLIEM MUPE.

[IpubnnxéHHOe 3HAaYEHUE BEIUMYMHBI, TOYHOCTh NpUOMMKEHHS. OKpyIrJeHHe Yuced.
[Ipyukuaka n o1eHKa pe3ynbTaTOB BEIYUCIICHUN.

YpaBHeHUs] U HEPABEHCTBA

JIuneliHOe ypaBHEHME. Pemenne ypaBHEHUM, CBOISIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHHH, CBOASAIIMXCS K KBaapaTHbIM. bukBaapatHoe
ypaBHeHuE. [Ipumepsl pelieHuss ypaBHEHUU TPETbEM M YETBEPTOM CTEIIEHEW PA3JIOKEHUEM HA
MHOKHTEIH.

Pemenne npoOHO-panMoOHaIBHBIX YpaBHEHUN. PereHne TeKCTOBBIX 3a7ad alreOpandecKum
METOAOM.

VYpaBHeHue ¢ IByMs TEpEMEHHBIMH M ero rpaduk. PemieHue cucTeM IBYX IJTHHEWHBIX
YPaBHEHUU C JABYMs II€PEMEHHBIMH. PelleHue CHCTEM [BYX YpPaBHEHHM, OJHO M3 KOTOPBIX
JUHENHOe, a Apyroe — BTOpoil cTemeHH. I paduueckass UHTEpHpeTaNysl CUCTEMbl YPAaBHEHHM C
JIBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4u aNredpandeckum crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PelreHue cucTteM JIMHEWHBIX
HEPABEHCTB C OJHON mepemeHHou. KBaapatHbie HepaBeHcTBa. ['paduueckas HHTEpIIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU.

OyHKIUN PYHKUUHT

KBagpatuunas ¢ynkus, e€ rpaduk u cBoictBa. [lapabona, KOOpAMHATBHI BEPIIUHBI
napaboJibl, 0Ch CAMMETPUH TTapa0OITBI.

Ipaduxu byskumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = x| , u ux cBoiictaa.

Yucnossle nociae0BaTeIbHOCTH YHCI0BBIE N0CIe10BATEIbHOCTH H IIPOIrPecCHH

[ToHsiTHE YKCIIOBOM MOCIENOBATEILHOCTH. 3aJaHUE TOCIEAOBATEILHOCTA PEKYPPEHTHOU
dbopmysoit u hopmyIion N-To yieHa.

Apudmernyeckast 1 reoMeTprueckas nporpeccuu. @opmyiibel N-ro yjieHa apuPpMeTHIecKoi u
FEOMETPUYECKOM MTPOTPECCHI, CYMMBI ITEPBBIX N YICHOB.

N3o00paxkenre 4ieHOB apu(dMETUYECKOW M TEOMETPUYECKOM MPOrpeccuii TOYyKamMu Ha
KOOPJAMHATHOM MIIOCKOCTH. JINHENHBIN U 3KCIOHEHIMAIbHBINA pOCT. CIOKHbBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOoCTHBIE Ppe3yJbTaThbl OCBOCHHUA MPOrpaMMbl y4eOHOro Kypca «Anredpay
XapaKTepU3yrTCA:

1) maTpuoTHYEeCKOE BOCIIUTAHHE:

IPOSBIICHUEM HUHTEpeca K MPOLUUIOMY M HACTOSIIIEMY POCCUIMCKON MaTeMaTHUKU, IEHHOCTHBIM
OTHOILIEHUEM K JIOCTUKEHUSIM POCCUUCKUX MATEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIbI,
K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B APYTHX HAyKaxX U MPUKIATHBIX chepax;

2) rpaxkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TrpakJaHMHA M pealiM3alli ero Ipas,
OPEICTAaBIEHUEM O MAaTeMaTHYECKUX OCHOBaX (DYHKUMOHUPOBAHUS PA3NIUYHBIX CTPYKTYD,
SABJICHUM, MPOLIEAYp TPaKJAHCKOro o0IiecTBa (HampuMmep, BbIOOPBI, OMPOCHI), TOTOBHOCTHIO K
00CYXX/ICHHIO 3THYECKMX MpOOJeM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JIOCTHUKEHUMN
HAyKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) TpyA0BOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUH MPAaKTUYECKHUX 3a7ad MaTeMaTU4YeCKOU
HAMpPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMAaTHUYECKOTO OOpa30BaHWs Ha MPOTKEHUU BCEH
KU3HH JUISl YCHEIIHONW NPO(EeCCHOHANBHON NEATENbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOCHUEM UHIUBUAYATbHON TPAEKTOPHH 0Opa30BaHUS U KU3HEHHBIX
IUTAHOB C YYE€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4ecKoe BOCIUTAHUE:

CHIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTEMAaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyXJICHUI, YMEHUIO BUIETh MATEMATHUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAllMEe B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4yHBIX IpEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHsS YEJIOBEKa, MNPUPOAbI M OOLIECTBA, NOHMMAHUEM
MaTeMaTUYECKOM HayKh Kak c@epbl 4YeIOBEUYECKOM MAESITeIbHOCTH, 3TAloOB €€ pa3BUTUS U
3HAYUMOCTH JUISl Pa3BUTHs LUBUIIM3ALMM, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTYpOM Kak CpEICTBOM IIO3HAHHWS MHpA, OBJAJACHUEM NPOCTEHIIMMU  HABBIKAMU
UCCIIEIOBATENBCKOM IEITENBbHOCTH;

6) pusnyeckoe BocnuTanue, popMupoBaHue KYJIbTYPbI 3A0POBbS M 3MOLHOHAJIBHOIO
0J1aronoJIy4us:

TOTOBHOCTBIO NMPUMEHSITh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEACHUS
3I0pOBOTr0 00pasa >KU3HU (3I0pOBOE MUTaHHUE, COATAHCUPOBAHHBIA PEXHUM 3aHATUA U OTAbIXA,
peryisipHas (Qu3nyeckasi aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4ejoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHME:

OpUEHTallueld Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHUW IS pelieHus 3ajad B o0JiacTu
COXPaHHOCTH OKpYXAloIlllel Cpelibl, IJIaHUPOBAHUSI TOCTYIKOB W OLEHKH HMX BO3MOXKHBIX



HOCIEACTBUN U1 OKPY’KAroLIEH Cpelbl, OCOZHAHHWEM IJI00AJBHOIO XapakTepa SKOJIOIMUYECKUX
npo0JIeM U IyTeH UX pelIeHMUs;

8) ajanTanus K H3MEHAIOIMMCH YCJIOBUAM COLMATBHOM M MIPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHUSAX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JCSATEIbHOCTh, B TOM YHCIE YMEHHME YUYUTBCHA Y APYIUX
JaroJel, mpuodperaTh B COBMECTHOM JAESTENbHOCTH HOBbIE 3HAHWSA, HABHIKM M KOMIIETCHIIMHM W3
OIBITA IPYTHUX;

HEOOXOIMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4YHcie (HOPMYIUPOBATH HIEH,
HNOHSATHS, TUNIOTE3bl 00 O0OBEKTaX M SBJICHMSIX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATH
Ne(UUUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BbI30B, TpeOYIOUIMH KOHTPMEp, KOPPEKTHUPOBATh NPUHUMAEMbIE DEIICHUS W JIEUCTBUS,
(GopMynHpOBaTh U OLIEHUBATH PUCKU U MOCIIEICTBUSA, (POPMUPOBATH OIIBIT.
METAITPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE [1eiiCTBUSA

ba3oBble JJjoruueckue aAeMcTBUS:

e BBISBIATh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUN MEXIy TMOHATUAMH, (OPMYIHPOBATH OIpPEACICHUS TOHATHMA,
YCTaHABJIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIMU, OCHOBAHUS NJisi O0OOIEHUS U
CpaBHEHMUSI, KpUTEPUHU MIPOBOAUMOTO aHAJIN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH M TPEOOPA3OBBIBATH CYXKJCHUS: YTBEPIUTEIHHBIE U
OTpHUILIATENIbHBIE, €IMHUYHbBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

e BBIABIATh MAaTEMATHYECCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTHUBOpPEUHUs B (pakTax,
TAHHBIX, HAONIOJCHUSX W YTBEPKICHUSAX, TMpeJiaraTh KPUTEPUU [UISl BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEYMI;

e J€NaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJII0YEHUH, YMO3aKIIOYEHUH 110 AaHAJIOTUH;

e pa3dupaTh JO0Ka3aTEIbCTBA MAaTEMATHUYCCKHX YTBEP)KJACHUHN (IIPsSMBIC U OT IMPOTHUBHOIO),
IIPOBOJIUTh CAMOCTOSITEILHO HECJIOKHBIC JIOKA3aTelIbCTBA MaTeMaTHYeCKHX (DAKTOB,
BBICTPanMBaTh apryMEHTAIMI0, NMPUBOJIUTH HMPUMEPHl U KOHTPIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHHUS;

e BBIOMpATH CIOCOO pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHUAaHTOB
pelieHus, BeIOMpaTh HambOoJjee MOAXOMAIMMUN C y4ETOM CaMOCTOSITEIbLHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye JeCTBUA.

e HCIIOJIb30BaTh BOIPOCHI KaK UCCIIEIOBATEIIbCKUM MHCTPYMEHT MTO3HAHUs, (OPMYJIUPOBATH
BOIIPOCHI, (DMKCHUPYIOIIUE MPOTHUBOpPEUHE, MpoOjIeMy, CaMOCTOSTEILHO YCTaHABIWBATH
HMCKOMOE U JJaHHOE, (DOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHCHHE;

e TIPOBOJAUTH IO CAMOCTOSITEIbHO COCTABJIICHHOMY IUIAHY HECJIOXKHBIM HKCIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBhEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;



CaMOCTOSATEILHO (OPMYJIMPOBATH OOOOIICHHUS M BBIBOJIBI IO Pe3yJbTaTaM IPOBEIEHHOTO
HAOJIIO/ICHHSI, HWCCJICJIOBAaHMS, OIICHUBATh JIOCTOBEPHOCTh IIOJYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 00OOIIEHHIA;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIABUTATH MPEATION0KCHHS O
€r0 Pa3BUTHUU B HOBBIX YCJIOBHSX.

Pabora ¢ undopmaunmeii:

BBISIBJISITh HEJJOCTATOYHOCTh U M30BITOYHOCTh MH(POpPMALIUU, JAHHBIX, HEOOXOAUMBIX IS
pElIeHMs 3a1a4H;

BbIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W UHTEPHPETHUPOBATH HHGOPMALIMIO
pa3IUYHBIX BUJOB U (POPM IIPEICTABIICHHUS;

BbIOMpaTh QopMy mIpeacTaBiieHus MHGOPMAIMU W WIUTIOCTPUPOBATH pelIacMble 3aJadyu
CXeMamH, uarpaMMaMu, HHOU rpa@uKoi 1 ©X KOMOMHALIUSAMU;

OLICHUBATh HAJAEKHOCTh MH(POPMALUU MO KPUTEPHUSIM, MPEATOKEHHBIM YUUTEIEM WIIU
c(hOpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁﬂble l[eﬁCTBHH:

BOCIIPHHHMATh U (OPMYJIHPOBATH CYXKICHUS B COOTBETCTBHH C YCJIOBUSMU M IEISIMU
oOIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXKaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMICBMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS IO XOIy PENICHUS 3aJadd, KOMMEHTHPOBATH
ITOJTyYEHHBIN PE3YIbTAT;

B X0JZle¢ 0OCYXICHHs 3aJ[aBaTh BOIPOCH MO CYIIECTBY OOCYKIA€MOH TEMbI, MPOOIEMBI,
perraemMoii 3a/1auu, BHICKA3bIBATh WJICH, HAICJICHHBIC HAa TMOWCK PEIICHHS, COMOCTABIIATH
CBOM CYXKJICHHUS C CYXICHUSIMHU JPYTUX YYACTHUKOB JMAIIOTA, OOHAPYKUBATH PA3ININe U
CXOJICTBO TIO3WMIIMA, B KOPPEKTHOH Qopme (opmymupoBaTh pa3HOTIACHS, CBOH
BO3paKCHHUS;

MPEACTABIATh PE3yJbTAaThl PEIICHUS 3a7add, SKCIEPUMEHTa, WCCICIOBAaHUS, IPOCKTa,
CaMOCTOATENLHO BBIOMPATh (OpMAT BBICTYIUICHHS C Y4YETOM 3a/ad TMPE3CHTANNH U
0COOEHHOCTEH ayUTOPUH;

MOHUMAaTh U MCTOJIH30BaTh MPEUMYIIECTBA KOMAHJIHOW U MHAUBUAYATbLHON pabOThI TpH
peIIeHNH Y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

MIPUHUMATh 1IeIb COBMECTHOW JESTENbHOCTH, TUTAHUPOBATH OPTaHU3AINI0 COBMECTHOU
paboThI, pacupenensTh BUABI padOT, JOTOBAPUBATHCA, OOCYKIATh MPOIECC U Pe3yNbTaT
paboThl, 00001IaTh MHEHHST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B I'PYIIOBBIX (opmax paboThl (00CykaeHus, 0OMEH MHEHHMSIMH, MO3TOBBIE
HMITYPMBI M IPYTHE), BBITIOIHITH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH CBOU JICUCTBUS C
JIPYTUMH 4JIeHAaMUA KOMAaHJIbl, OIICHMBATh KAa4e€CTBO CBOEr0 BKJAJa B OOIIMUA MPOAYKT IO
KPUTEPUSIM, CPOPMYJIMPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PerynsiTuBHbIe YHUBepcajibHbIe YueOHbIe 1elCTBUSA
Camoopranuszanus:

CaMOCTOSATETILHO COCTaBISATh IUIAH, AJTOPUTM pelieHus 3ajadu (MM €ro 4acTh),
BBIOMpATh CMOCOO pEHIeHHs ¢ YYETOM UMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH C y4E€TOM
HOBOM HH(OpMaIUK.

CaMOKOHTPOJ/Ib, SMOLMOHAJILHBIA HHTEJJICKT:



e BIAJAETh CIOCOOAMM CAMOIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3ysbTara peleHUs
MaTeMaTU4YeCcKOH 3a/1auu;

e IMIPEIBUJETh TPYAHOCTH, KOTOpPBHIE MOI'YT BO3HUKHYTb NpPU PELICHUU 3aJaud, BHOCHUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e OIEHMBATH COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTU MOCTABJICHHON €M U YCJIOBHSM,
OOBSACHATh MPUYMUHBI JOCTHXKEHUS WIM HEJOCTUXKEHUS 1EJIM, HAXOAUTh OIIHUOKY, JaBaTh
OLICHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJ/IbTATBI

K kxonny oOyuenuss B 7 kijacce oOydYaromuics MOJYYUT CIEAYIOLIUME MpPEeIMETHbIE
pe3yJbTaThI:

Yuciia v BbIYMCTICHUS

BoinonHsaTh, coyeTass yCTHbIE W TNUCHbMEHHbIE MNPUEMBI, apu(METUYECKHe AEUCTBUS C
palMOHAIBHBIMUA YUCITAMH.

HaxonuTe 3HaU€HUS YUCIOBBIX BBIPAKEHUN, TPUMEHATH Pa3HOO00pa3HbIe CIOCOOBI U MIPUEMBI
BBIUMCIICHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, COAEpP)KAIIUX OOBIKHOBEHHBIE U JIECATUYHBIE
Ipoou.

[lepexonuTs OT OgHOW (OPMBI 3aMHMCH YHMCEN K JIpyrod (mpeoOpa3oBbIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTU B OECKOHEYHYIO
JECATUIHYIO IPOOB ).

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAIBHBIE YHCA.

OxpyrasTe yucia.

BBINONHAT NPUKUAKY U OLUEHKY PE3yJIbTaTa BBIYUCIECHHUM, OLEHKY 3HAYEHUN YHCIIOBBIX
BBIPAKECHU. BBIMOTHATE AEMCTBUS CO CTENEHSAMH C HATYPAJIbHBIMU TOKA3ATEISIMHU.

[IpuMeHsATh NPU3HAKYU JAETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.

Pemate nNpakTUKO-OPMEHTUPOBAHHBIE 3aJla4d, CBSI3aHHBIE C OTHOLIEHWEM BEJIMYMH,
IPONOPLMOHAIBHOCTBIO BEJIMUNH, ITPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAThl PELICHMS 33]1a4 C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AJiredpanvecKkue BbIPaKeHH s

Hcnonp3oBaTe anredpanveckyro TEPMHUHOJIOTHIO M CHUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS Y4eOHOTO MaTepuaa.

Haxoauth 3HaueHus: OyKBEHHBIX BbIPOKEHUI IPU 3aJaHHBIX 3HAUEHUAX IIEPEMEHHBIX.

BoimonusaTe npeoOpa3oBaHMs LEJIOr0 BBIPAKEHHS] B MHOTOWIEH MPHUBEIEHUEM IOA0OHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOIOWIEHA Ha MHOIOYJIEH,
OPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCyecTBIATh Pa3IOKEHUE MHOIOYIEHOB HAa MHOXUTEIM C IIOMOIIBIO BBIHECEHMS 3a
CKOOKHM OOIIEr0o MHOXUTENs, I'PYNIUPOBKU CIAraéMbIX, NMPUMEHEHUs (HOpMyJ COKPAIEHHOTO
YMHOKEHHS.

[IpumensaTh npeoOpa3zoBaHKUsl MHOTOUJIEHOB JIJIsl PEILICHUS Pa3IMyYHbIX 3a7a4d U3 MaTeMaTUKH,
CMEXHBIX MPEJAMETOB, U3 PEATbHOM MPAKTUKHU.



Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMH IMOKa3aTeNAMH IS NpeoOpa3oBaHMUs
BBIPXKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemarp nuHENHbIE ypaBHEHHs C OJHOW IIEPEMEHHOM, NPUMEHsS IIpaBWia MEpPexona OT
VCXOJHOI'O YpPaBHEHMS K pPABHOCWIBHOMY eMy. IIpoBepsATh, SABISIETCA JIM YKUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckue METO bl MPU PEIICHUN JTUHEHHBIX YPABHEHUM U UX CUCTEM.

[Tonbupatk npuMepsl Map YKUCe, SBISIONIUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C JABYMS
MIEPEMEHHBIMM.

Crpoutrb B KOOPJMHATHOM IUIOCKOCTH TrpaduK JUHEHHOrO YypaBHEHUSI C JBYMs
NePEMEHHBIMH, MOJIB3YSICh TPAPUKOM, IPUBOIUTH MPUMEPHI PEIICHUS YPaBHECHHUS.

Pemate cucTeMbl ABYX JMHEWHBIX YpPaBHEHUM C JABYMs IEPEMEHHBIMHU, B TOM YHCIE
rpauyecku.

CocraBisiTh M pemarh JUHEWHOE YPAaBHEHUE WIM CHUCTEMY JIMHEWHBIX YPAaBHEHUN IIO
YCIIOBUIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJa4d IOJIyYEHHBIN
pe3yabTar.

DOyHKUNH

N3o0paxarh Ha KOOPJMHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE 3aaHHBIM KOOpPJUHATAM,
JTy4H, OTPE3KH, UHTEPBAJIbI, 3aMMCHIBATh YUCIOBBIE IPOMEKYTKH Ha aNTreOpanvdecKoM S3bIKE.

OtMmedaTh B KOOPJAMHATHOM MIIOCKOCTH TOYKH 1O 3aIaHHBIM KOOPJAUHATAaM, CTPOUTh FpaPUKH
nuHeWHbIX QyHKIUA. CTpouTh rpaduk GyHKINHU Y = [X|.

OnuceiBaTh C MOMOIIBI0 (QYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXIY BEIUYHMHAMH: CKOPOCTH,
BpEMsl, pacCTOSIHUE, IIEHA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne QyHKIHY MO 3HAYCHUIO €€ apTyMEeHTa.

[lonumate rpaduueckuii crmoco0 MpencTaBiICHUS W aHanu3a WHGOpMAIUH, H3BJIEKaTh U
UHTEPIPETUPOBATh HHPOPMAIIHIO U3 TPAPUKOB PEATHHBIX MTPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydYaromuics TOJNYYHUT CIEAYIONME TMPEIMETHbIE
pe3yJIbTATHI:

Yucaa 1 BHIYMCICHUA

Hcnonb30BaTh HayajdbHbIE MPEACTABICHUS O MHOXECTBE JCHUCTBUTEIIBHBIX YHUCEN A
CpPaBHEHUS, OKPYIJICHMsS M BBIYUCICHUH, HM300pakaTh JEWCTBUTEIbHbIC YHCJIA TOYKAMU Ha
KOOPAMHATHOM IIPSMOM.

[IpumensTe moHsATHE apu(PMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh KBaJIpaTHbIE KOPHHU,
UCTIOJIb3YSI TPU HEOOXOJAMMOCTH KAJIBbKYJSTOP, BBINOIHATh MPEOOpa3oBaHUsl BbIpaKEHUH,
COoZEpKaILMX KBAJIpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YUCET C TIOMOUIBIO JIECATUYHBIX Jpo0el u
crernenei uncina 10.

AsiredOpanyecKkue BbIPasKeHUS

[IpumMeHsATP TIOHSTHE CTENEeHM C I1EJbIM [OKa3aTeldeM, BBIIONHITh MPeoOpa3oBaHUS
BBIPAKCHUH, COJCPKALINX CTENICHU C LEIIBIM ITI0KA3aTENIEM.

BoInonHATe TOXKAECTBEHHBIE MPe0oOpa3OBaHUs paAlMOHANBHBIX BBIPAKEHUNH Ha OCHOBE
paBWJI IEHCTBUN HAJl MHOTOWICHAMH U aNreOpandyecKuMu JpOoOsSMU.

PacknaapiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIU.



[IpumenaTs npeoOpa3zoBaHMs BBIPAXKEHUM JJIs PEIICHUs pa3INyYHbIX 3a/1ad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON MPAKTUKHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pewate yMHENHBIE, KBaJApPAaTHBIE YPABHEHUS W PALMOHAIBHBIE YPaBHEHMS, CBOJALIUECS K
HUM, CUCTEMBI IBYX YPABHEHUN C ABYMs IIEPEMECHHBIMH.

[IpoBoAUTE MpOCTEHIINE UCCIECIOBAHUS YPABHEHUW M CUCTEM YPABHEHHU, B TOM YHCIE C
npUMeHeHueM rpaduyeckux npecTaBieHuil (yCTaHaBIMBATh, UMEET JIM YpaBHEHHUE UM CUCTeMa
YpaBHEHHI pelIeHus1, €CIM UMEET, TO CKOJIbKO, U Ipouee).

[lepexoguth OT crnoBeCHOW (GOPMYIHPOBKM 3ajadyud K €€ anreOpanyeckod MOAeNu C
MOMOIIBIO COCTABJICHUS YPAaBHEHUS UJIM CUCTEMbI YPAaBHEHHU I, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4yl MOJTYyYECHHBIN pe3yJIbTar.

[TpyMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLEHKU, PElIaTh JIMHEHHBIE
HEPABEHCTBA C OJHOM NEpPEeMEHHOM M HUX CHUCTEMBbI, JaBaTh TIPapUUYECKyI0 HIUTIOCTPALUIO
MHOECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUNH

[lonumaTe M UCMOAB30BATh (PYHKIMOHAIBHBIEC MOHATUSA U SI3bIK (TEPMHUHBI, CUMBOJUYECKHE
0003HauYeHUs1), ONPENEATh 3HaUeHUE (DYHKIIMHU MO 3HAYEHHUIO apryMEHTa, ONpeNEeNsTh CBOMCTBA
dbyHkuuu no e€ rpaduxy.

CrpouTts rpaduKu dIeMEeHTAPHBIX PYHKIMIA BUJA:

y = kix, y = x2, y = x3,y = |X|, Y = VX, OIHCHIBaTh CBOMCTBA YHCIOBOIl (YHKIHH 110 €&
rpaduky.

K koHny oOyuenus B 9 kiacce oOydyaromuics MOJYYUT CIEAYIOLIUME MPEIMETHbIE
pEe3yIbTaThI:

Yuciia v BbIYMCICHUS

CpaBHUBATh U YIIOPSIOYMBATH PAIIMOHAJIbHBIE U UpPALlMOHAIbHBIC YUCIIA.

Boinonuate apudmernueckue NEHCTBHUS C PallMOHATIBHBIMU YMCIIAMU, COYETasi YCTHBIE U
NUCbMEHHbIE TPUEMBI, BBITIOJIHATH BBIYUCICHUS C UPPALIMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHHs CTeNEHEH C LEIbIMH TOKAa3aTelsIMA U KOpPHEW, BBIYUCISTH 3HAYEHUS
YHUCIIOBBIX BBIPAKEHUMU.

OKpyTrasTh N€HCTBUTEIBHBIE YHCIIA, BHIOJIHATh NPUKUAKY PE3YyJbTaTa BHIYUCICHUH, OLIEHKY
YHCIJIOBBIX BBIPAKEHUMU.

YpaBHEHUA U HEPABECHCTBA

Pewiate nuHeHbIE U KBaJpaTHBIE YPABHEHUS, YPABHEHUS, CBOAAILIMECS K HUM, MPOCTEUIINE
JIpOOHO-paIMOHATBHBIEC YPABHEHUS.

Pemate cucteMbl IBYyX JMHEHHBIX YpaBHEHUH C JIBYMs NEPEMEHHBIMH U CUCTEMBI JIBYX
YPaBHEHHMI1, B KOTOPBIX OJIHO YPABHEHHE HE SIBISIETCS JIMHEHHBIM.

PemaTth TeKCTOBBIE 3a7auu aNreOpandeckuM CocoOOM C TIOMOIIBIO COCTABICHHS YpaBHEHUS
WIM CHUCTEMBI ABYX YPaBHEHMI C IBYMs IEPEMEHHBIMU.

[IpoBOAUTE IPOCTEHIINE WCCIECIOBAHUS YPABHEHWW M CUCTEM YPABHEHHW, B TOM YHCIE C
NpUMEHEHUEM TrpapUuecKux MpeAcTaBIeHUi (yCcTaHaBIUBATh, UMEET JIM YPaBHEHHE WM CUCTEMa
YPaBHEHMI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U ITPOUEe).

PemaTts nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIIeHHE
HEPABEHCTB HAa YHMCIIOBOM MPSMOM, 3alIUChIBATh PEUIEHUE C IOMOIIBIO CHUMBOJIOB.



Pemate cuctemsl JIMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAaJAPaTHOE
HEPABEHCTBO, M300pakaTh pEIIEHHWE CHUCTEMbl HEPABEHCTB HA YHUCJIOBOW MPSIMOM, 3alUCHIBAThH
pEelIEHNE C TOMOUIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUIEHUN PA3JIMYHBIX 33]1a4.

DyHKIMU

Pacno3znaBate (yHKIIMU M3ydeHHBIX BUAOB. [loKa3piBaTh CXeMaTHYECKH PACIOJIOKEHUE Ha

KOOPAMHATHOM II0cKocTH TpadukoB GyHKIMi Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, Yy = VX, y = |X|, B 3aBHCHMOCTH OT 3HauCHHI KO>(pQHIICHTOB, OMUCHIBATE CBONCTBA
byHKIHHA.

Crpouth W wu300paxkaTh CXEMaTUYECKU TpauKy KBaIpaTHUYHBIX (DYHKIIMMA, OMHUCHIBATH
CBOMCTBA KBaIPATUYHBIX QYHKIIUN MO UX TpapuKaM.

Pacno3naBate kBagpatnyHy0 GYHKIHIO IO GopMylie, MPUBOIUTH MTPUMEPHI KBaJAPATUUHBIX
GbyHKIUN U3 peanbHOU KU3HU, PUIUKH, TEOMETPUH.

YucsioBble MOC/I€10BATETbHOCTH U MPOTrPeccun

Pacno3naBate apupMeTHYECKYyI0 U T€OMETPUUYECKYIO MPOTPECCHMU MPH Pa3HBIX CIOCo0ax
3a/1aHusl.

BbINONHATE BBIYUCIEHUS € MCHOJB30BaHHEM (opmMyn N-ro ujieHa apupMETHYEeCKON u
TE€OMETPUUYECKOM MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxath 4iIeHbI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAMHATHOM MIOCKOCTH.

Pemats 3agaum, CB3aHHBIE C YHCIOBBIMH IMOCJIEIOBATEILHOCTSAMHU, B TOM YHCIIC 3aJla4d U3
peanbHOM KU3HU (C UCIIOIb30BAHUEM KAJIBKYJIATOPA, HUPPOBBIX TEXHOJIOTHIA).



YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VI YYEHUKA

MakapsiueB FO.H., Munatok H.I'., HemkoB K.W. u apyrue; nox pegakiuei Tensikockoro C.A.,
Anre0bpa, 7 knacc, AknuonepHoe oomectBo "M3natenscTBo "[IpocBemnienue"
MaxkapserueB FO.H., Munmtok H.I'., HemkoB K.W. u apyrue; non penakuei TensikoBckoro C.A.,
Anre0pa, 8 kiace, AkinonepHoe obmectBo "M3mgarenscTBo "IIpocBemnienue”
Maxkapsrues FO.H., Munmtok H.I'., HemkoB K.W. u apyrue; nox penakuuen TensikoBckoro C.A.,

Anrebpa, 9 knace, AkinonepHoe obmecto "M3narensctBo "lIpocBemenne"

METOAUYECKHUE MATEPHUAJIBI 1JIsA YUUTEJA
A.S. Kononos. 3agauu no anredpe st 7-9 k.

Pabouas Terpaas o anredpe 7 ki1. MaxkaperueB FO.H.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/

https://uchi.ru
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