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INOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOIO OOIIEro oOpa3oBaHUS: OHA
oOecrieunBaeT U3y4eHHUE IPYruX JTUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TaK U T'YMaHUTapHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIsi MPOJOHKEeHUsS 00pa30BaHUS M B MOBCEAHEBHON KU3HHU.
PazBute y oOyuaromuxcs Hay4YHBIX MPEICTaBICHUM O MPOUCXOXKIECHUU U CYIIHOCTU
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKOH HayKoW SBICHUH U
MPOLIECCOB B MpPHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTrO MOJICIHPOBAHUS B HAay4YHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYUYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAMMBIX JIs aJalTallid B COBpPEMEHHOM IHdpoBoMm obmecTtBe. M3yueHnue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILUIEHUS, CIHOCOOHOCTH apryMEHTMPOBAHHO OOOCHOBBIBaTb CBOU
JeMCTBUSL U BBIBOZBI, (GOPMYIHPOBATh yTBEepKIeHHs. OcBOeHHE Kypca anreOpsl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIeHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenue anreOpe MpeAnonaraeT 3HAYUTEIbHBIA OOBEM CAMOCTOSTENBHON AESITENbHOCTU
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUEe 3aJady  SBJSeTCs — peaju3anueit
JeSTEIbHOCTHOIO ITPUHLINIIA O0yUEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» i OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-METoJIMYecKue JUHMU: «YHucina u
BBIUNCIICHUS», «AJreOpandeckue BbIpaXEHUS», «YpPaBHEHHUS U HepaBeHCTBa», «DyHKuuUN».
Kaxxgas u3 3TUX cofepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIEeT
M3YYEHHUS Kypca, B3aUMOJICHCTBYsSI C IPYTUMH €ro JIMHUAMU. B xoze u3yueHnus yuyebHOro Kypca
00y4JaromuMCcs TPUXOAUTCS JJOTHYECKH PACCyKAaTh, UCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jeiaXx MaTeMaTH4ecKoro oOpa3oBaHUS U
CIIOCOOCTBYIOIIME OBJIAJIEHUIO 00YJaOIIMMHCS OCHOB YHUBEPCAIbHOIO MATEMAaTUYECKOTO S3bIKA.
CognepkaTelbHOM M CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «AmreOpay» sBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Conepxannie TMHAN «HuCIa U BBIYUCIEHUSD CITYKUT OCHOBOM JUISl JAJIbHEHIIIETO U3YUEHUS
MaTeMaTHKH, CHOCOOCTBYET pAa3BUTHIO Yy OOYyYaloIUXcs JIOTHYECKOTO  MBIIUICHUS,
(OopMHPOBAHUIO YMEHHsI MOJb30BaThCs AJTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHUS O YMCIE HA YPOBHE
OCHOBHOT'O 0011ero 00pa3oBaHUs CBS3aHO C PAllMOHAJIBHBIMU U MPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBaHUEM TIPEACTABICHUI O JEHCTBUTEIHHOM YHMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepkanre JBYX aiureOpamveckux JIMHHN — «AJnreOpandeckue BBIPAKEHUS» U
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCS MaTEMaTUYECKOTO
anmapara, HeoOXOJMMOTO JUIS PelIeHUs 3a7ay MaTeMaTUKU, CMEKHBIX IPEAMETOB U MPAKTHUKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro o0miero obpa3zoBaHus y4eOHBIH MaTepHai
IpYNIUpYeTcs BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUPYET 3HAYCHHE
MaTEMaTUKU KakK sI3bIKa JJI [TOCTPOCHMSI MAaTEMaTUYECKUX MOJEINIEH, ONHUCAaHUs IMPOLECCOB U
SBJICHUHN peallbHOTO Mupa. B 3amaunm oOydeHus anredpe BXOAAT TaKKe JajbHeillllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJICHHUsS,, HEOOXOIUMOro, B YaCTHOCTH, JMJII OCBOEHHUS Kypca
nHpOpMaTUKH, ¥ OBJIAJICHUE HABBIKAMU JICIYKTUBHBIX paccyxkaeHuid. [IpeobpasoBaHue



CHUMBOJIBHBIX (POPM CITOCOOCTBYET pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHE
00yJarmuMuUCs 3HaHUH 0 QYHKIMSIX KaK BaXKHEHIIIeH MaTeMaTHUECKON MOJIEIH JJIsI OTIMCAHUS U
UCCIICIOBaHUs PAa3sHOOOPA3HbIX IPOLIECCOB U SIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO Yy OOYYaIOLIMXCS YMEHHMS MCIIONIb30BaTh DPa3jIMYHbIE
BBIPa3UTENIbHbIE CPE/ICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHbIE, CUMBOJMYECKUE, Ipaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBAHKE MPEACTABIECHUHN O POJIM MAaTEMAaTUKU B Pa3BUTHH LIUBIIN3ALUH U
KYJIBTYpBI.

CornacHo yueOHOMY TUTaHy B 7-9 Ki1accax uzydaeTcst yueOHbIH Kype «Anredpay», KOTOPbIi
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepkaHus: «Yucna ©  BBIYMCICHUS,
«AnredpanydecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenue yuebnoro xypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEII0).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K APYTOH.
[TonsiTHE paLlMOHAJIBHOTO YMCIIA, 3allMCh, CPABHEHUE, YIOPSALOYMBAHNE PALMOHAIBHBIX UYUCEIL
Apudmerndeckue neiicTBUs ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpe]esieHHe, peoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTpE/ICICHHUs, 3aUCh OOIBIINX YnceN. [IponeHTsl, 3amuch MPOIEHTOB B BUJIE IPOOH U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHUE 33a]ad U3 peabHOU
IPAKTUKU.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPAJIbHbIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE IpsiMasi U 00paTHasi MPONOPLUOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPAKEHUM, TOKIECTBEHHO PABHbIE BBIPAXKECHMUSI,
npaBuiia npeoOpa3oBaHMsi CyMM M IPOM3BEIECHUH, IIpaBWila PACKPBITUSA CKOOOK U NPUBEICHUS
NOJOOHBIX CITaraeMbIX.

CBolicTBa CTENEHU C HATYpaJbHBIM I10OKa3aTelIeM.

OpnowieHsl U MHOrowieHsl. Crenenb MHOrouieHa. Cilo)KeHHE, BBIYATAHUE, YMHOKEHHE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHUs, IPpaBUia MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, 4YMCIIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3aqaud. Pemienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JIBYX JHMHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PemieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
ITprMmeps! pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. UucioBble NPOMEXYTKH. PaccTrosiHue Mexny AByMs
TOYKaMU KOOPJAMHATHON IIPSMOM.

[MpsmoyronbHast cuctema koopawHat, och OX m Oy. AOcmucca W opauHATAa TOYKM HA
KOOpAMHATHOM IuiocKkocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucUMocTel. [lonstue pynkuuu. I'padux Gynkiun. CoiictBa GpyHkiuil. JInneinas
dynkums, e€ rpapuk. ['paduk dpynkumm y = |X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPaBHEHUMN.



8 KIIACC

Yucsa v BBIYUCICHUSA

KBanparaelii koperb u3 uywcia. lloHstue 00 wuppanuoHanbHOM uyuche. JlecaTnyHbie
npuOJIMKEHUsT UPPALMOHANBHBIX unces. CBoMcTBa apupMETUIECKHX KBAJAPATHBIX KOpHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qyucia.

Crenens ¢ 1esbIM NTOKa3aresieM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

Anredpanyeckne BbIPaKeHUs

KBaapatHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIYUTAHNE, YMHOXKEHHE, JIeJCHUEe ainredpandeckux ApoOeil. PammonanbHble BBIpQXEHUS M UX
peoOpazoBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOopHEH KBaJpaTHOrO ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
pauMoOHalIbHbIE YPABHEHUSI.

['padmyeckas MHTEpIpeTanns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUH € IBYMs IEpEMEHHBIMU. [ [pMepsI perieHus cucTeM HeIMHEWHBIX YPAaBHEHUH € IBYMsI
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HepaBeHCTBAa C OAHOM mnepeMeHHOM. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOGNacTh ONpeaeseHUs] 1 MHOXKECTBO 3HaueHUH (QyHKiu. CrocoObl
3aanus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkumu no e€ rpaduky. [Ilpumeps rpagukos
(GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.

@OYHKIHNY, ONUCHIBAIOIIKE MPSAMYI0O M OOpaTHYIO NMPOMOPLHMOHAJIbHBIE 3aBUCUMOCTH, UX
rpaduku. Oynxupn y = X2,y = X3, y = VX, y=|x|. [paduseckoe pemreHue ypaBHeHM i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BbIYUCICHUA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEYHbIE U OECKOHEUHbIE JECATUYHBIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHbIE 4YHCIAa KaK OECKOHEYHbIE
JecsITHUHbIe ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBUE MEKY MHOKECTBOM JEHCTBUTENbHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHeHUE JEeMCTBUTENBHBIX 4YHCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YHUCIIAMH.

Pa3zmepsl 00bEKTOB OKPYXKAIOLIET0 MUPA, IITUTEIBHOCTD MPOLIECCOB B OKPYKAIOILIEM MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue Yuced.
IIpuknka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHus1 M HEpaBEHCTBA



JIuneitnoe ypaBHeHue. Pemienne ypaBHEHUM, CBOASIIMXCA K JTIMHEHHBIM.

KBanpaTtHoe ypaBHeHMe. Perienne ypaBHEHM, cCBOAAIUXCS K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHUE. [IpuMepsl pelieHusi ypaBHEHUM TPETbE M YETBEPTOM CTENEHEH Pa3JIOKEHUEM Ha
MHOKUTEIIN.

Pemenue npoOHO-palimoHaTbHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 331249 alNreOpandecKuM
METOJIOM.

VYpaBHeHHE C IBYyMsI NEPEMEHHbIMH U ero rpaduk. PemieHue cucreM ABYX JHMHEWHBIX
YpaBHEHUN € JBYMsl NEpEMEHHbIMU. PelieHue cucreMm JByX YpaBHEHHH, OJIHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPAaBEHCTB C OJAHOW IIEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUH

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUH TapaOoIIbL.

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

Yucii0Bble NMOCIEA0BATEIBHOCTH U NPOrPECCUH

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJJaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmynoit u hopmynoit N-ro 4ieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opmysl N-To wieHa apuPMeTHIecKoit
Y T€OMETPUYECKON IPOrPECCHl, CYMMBI IEPBBIX N UJICHOB.

N3o00paxeHne 4YIeHOB apuUPMETHUECKON W TEeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTPaMMBbl ydeOHOro Kypca «Aunredpay
XapaKTEepU3YIOTCSI:

1) narpuoTnyeckoe BOCIIUTAHUE:

NPOSIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIIEHUEM K JOCTHIKEHHUSIM POCCHUICKMX MaTeMaTHMKOB M POCCHICKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas.,
MpEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKUMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) TpyaoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YECKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JIJIsL YCIIEITHON MPOQEeCCHOHANBHON JCATSILHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TPAeKTOPUH OO0pa30BaHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W OJCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIIEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, NIPHUPOIALI W O0OIIecTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAHHMS MHpA, OBJAJEHUEM MPOCTEUIIMMH HaBbIKAMU
HCCJIEeI0BATENBCKON IEATETbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJILTYPbI 310POBbS M IMOLMOHATBHOTO
O/1aronosy4us:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHIE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBS, BEACHUS
30pOBOr0 00pa3a >KM3HU (3I0POBOE MHUTAHKE, COATTAHCHPOBAHHBIN PEKUM 3aHATHA M OTJIbIXA,
perynspHas (u3ndeckass akTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBhIKa pedIeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke TpaBa JPYroro 4eIoBeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpHEHTAIlel Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUM s pelleHus 3ajad B o0yacTu
COXPAaHHOCTH OKPYXKAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIICHKH HMX BO3MOXHBIX



HOCJEICTBUM Ul OKpYXarollell cpesbl, 0CO3HAaHHEM TIJI00AJILHOTO XapaKTepa KOJIOIMYECKHX
npo0JeM U myTel uxX pereHus;

8) aganTanusa K H3MEHAIOIMMCS YCI0BUAM COMAJLHOM M IPUPOAHON cpelbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEOIPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IPAKTUUYECKYIO EATEIbHOCTh, B TOM YMCIIE YMEHHUE YUYUTHCS y JPYTHX
Jrozed, mpuodpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM U KOMIETEHUUH U3
OIbITA IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GOopMyIHpOBaTh UAEH,
HOHATHS, TMIIOTE3bl 00 0OOBEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIIEICTBHS, (HOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:
— BBIIBIIATh U XapaKTepU30BaTh CYILIECTBEHHbIE IPU3HAKN MATEMAaTUUECKUX O0bEKTOB, TOHATHIA,
OTHOILIEHUH MEXAYy MOHATUAMH, (OPMYIMPOBATH ONPEIENCHHUs MOHATHH, YCTaHaBIMBATh
CYLIECTBEHHBIN NMPU3HAK KIACCU(PHUKALMHU, OCHOBAHUS /ISl 000OLIECHNUS U CPaBHEHUs, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;
— BOCIPUHMMATh, (OpPMYyIUpOBaTb U IPeoOpPa3OBBIBATh CYKICHUSA: YTBEPIUTEIbHbIE W
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;
— BBIIBIITh MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpednsi B (hakrax,
JAHHBIX, HaOMIONEHUSIX W  YTBEPXKACHUAX, IMpeiaraTb KPUTEpUU s BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;
— Jlenarth BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOYEHNH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;
— pa3buparh 0Ka3aTeabCTBA MaTEMaTHYECKUX YTBEPXKIEHUH (IpsiMble M OT IPOTHUBHOIO),
IIPOBOAMTH CAMOCTOSATEIBHO HECTIOKHBIE I0KA3aTEIbCTBA MATEMATUYECKUX (DaKTOB, BHICTPAUBATh
apryMeHTaluIo, TPUBOJUTH MPUMEPbl W KOHTPIPHUMEPH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXIeHus;
— BBIOMpaTh croco0 pemieHus yueOHOM 3ajaun (CpaBHMBATh HECKOJIBKO BAapUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKue 1eHCTBHA !
— HCIIOJIb30BAaTh BONPOCHI KaK MCCIEA0BATEIbCKUNH HMHCTPYMEHT MO3HAHUS, (OpPMYyIUPOBATH
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TIPOOIEMY, CAMOCTOSITEILHO YCTaHABIIUBATh HCKOMOE U
naHHOe, (POPMHUPOBATh TMIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UINIO, MHEHHE;
— MPOBOJUTH MO CAMOCTOSITENIbHO COCTaBIEHHOMY IJIaHY HECIIOKHBIM AKCIIEPUMEHT, HEOOIbII0E
UCCJIEIOBAaHHE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4yeckoro oOBeKTa, 3aBUCUMOCTEN
00BEKTOB MEX]y COOO0M;
— €aMOCTOSITENbHO (HOPMYIHPOBaTH OOOOIIEHMS] M BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHOIO
HaOJII0/IeHUs], UCCIIeI0OBaHMS, OLIEHUBATh JOCTOBEPHOCTh MOJIYUEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHN];



— TPOTHO3UPOBATHh BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTAThH MPEAOIOKEHHS O €ro
Pa3BUTUH B HOBBIX YCIIOBUSX.

PatGora ¢ undopmaunmeii:
— BBIIBIISATh HEIOCTaTOYHOCTh M HM30BITOYHOCTH WH(OpPMAIMH, AAHHBIX, HEOOXOTUMBIX IS
peLIeHus 3a/1a4u;
— BbIOMpaTh, AaHATU3UPOBATh, CUCTEMAaTU3UPOBAaTh M HHTEPIPETUPOBATH HHPOPMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;
— BbIOMpaTe (opMy mpencraBieHUs WHPOPMALMU W WUIIOCTPUPOBATH peIlacMble 3aJadu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;
— OLCHMBATh HAAEKHOCTH HMH(OpPMALMU 1O KPUTEPHSIM, NPEUIOKEHHBIM YYUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe el cTBUA:
— BOCHpUHHMATh W (OPMYJIHPOBATH CYXKIEHHS B COOTBETCTBUH C YCIOBHSIMHU M LEISIMH
oOmIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M THCHMEHHBIX
TEKCTax, aBaTh IMOSICHEHUS 110 XO1y PEIICHHUS 3a/1a491, KOMMEHTUPOBATh OJTYYECHHBIN pE3yIIbTaT;
— B Xozme oOCyXIeHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, HPOOJIEMBI,
pemaemMoi 3aa4n, BHICKAa3bIBaTh MJICH, HAIIEJICHHBIE HAa MOWCK PEIICHUs, COMOCTABISATH CBOU
CYXJIEHUS C CYKACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPY>KUBATh PAa3IM4YMe U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;
— TPEACTABIATH PE3yJbTAaThl PEIICHHS 33/a4d, OSKCHEPHUMEHTa, MCCIICAOBaHUs, IPOCKTa,
CaMOCTOSITENIEHO BBIOMPATh (POPMAT BBHICTYIUICHUS C YIETOM 3aj1ad MPE3ECHTANU U OCOOCHHOCTEH
ayJIUTOPUH;
— TOHMMaThb M HCIIOJIB30BaTh NPEHMYIIECTBA KOMAHJHON M WHIUBHIYaIbHOW PabOTHI NpH
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;
— NpPUHUMATh 1€Jdb COBMECTHOH JeATeNbHOCTH, IUIAHHMPOBATh OPraHMU3aLUI0 COBMECTHOM
paboThl, pacripesieNnaTh BUIbl padoT, JOrOBapUBaThCs, 00CYKAATh MPOLECC U Pe3yIbTaT padoTHI,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;
— y4yacTBOBaTh B TpYNNOBBIX (popmax paboTbl (0OcykaeHHs, OOMEH MHEHUSMH, MO3TOBBIE
IITYpMBl M JPYTUE), BBHINOJHATH CBOIO YacThb pabOThl M KOOPAWHUPOBATH CBOM ACHUCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

PeryasiTuBHBIE yHHBepcaJabHble yueOHbIE AeiicTBUSA

Camoopranusaunus:
— CaMOCTOSTENILHO COCTABJIATH IUIAH, aJTOPUTM PELICHUs 3a/auM (WM ero 4acTh), BHIOMpATh
croco0 pemeHUss ¢ YY4ETOM WMEIONIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YUETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:
— BJAJeTh CIOCO0aMHM CaMOIIPOBEPKH, CAMOKOHTpPOJIA TIpolecca M pe3yibTaTra pelleHUs
MaTeMaTHYeCKON 3aJ1a4H;
— NpeIBUAETh TPYIAHOCTH, KOTOpble MOTYT BO3HHMKHYTh IpPH pPELICHUM 3a7ayd, BHOCHUTH
KOPPEKTHBBl B JIEATETBHOCTh HAa OCHOBE HOBBIX OOCTOSITENECTB, HAWIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;



— OLIGHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH TMOCTABICHHOW WEIU M YCIOBHSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WJIM HEJJOCTUKEHHUS LEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koumy oOyuenuss B 7 kJjacce OOydarOUIMiics MOMYYUT CJEIyIOIUE MpeAMETHBIC
pe3yibTaThl:

Yuciia ¥ BBIYMCICHHSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHWH, NMPUMEHATh Pa3HOOOpA3HbIE CIOCOOBI M
OpuéMbl  BBIYUCIEHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, COJEpXKALIMX OOBIKHOBEHHbIE H
JeCATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amMCH YUCeN K JIpYyroi (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPAI0UYNBATH PAllMOHAIBHbBIE YHCIIA.

OxpyrisTh uncna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAXCHU. BBINIOIHATE NEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemlate npakTUKO-OPHMEHTHPOBAHHBIE 3aJa4d, CBSA3aHHBIE C OTHOIICHUEM BEJIMYUH,
IIPONOPUMOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anredpanyeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIpaKEHUI MPU 33aHHBIX 3HAUEHHSIX MEePEMEHHBIX.

BeinonHsATe npeoOpazoBaHus 1IEI0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeéMbIX, paCKphITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJI€HAa Ha MHOTOYIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsITh Pa3ioKEHNE MHOTOWIEHOB HA MHOMKHUTEIM C MOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMPOBKH CIaraeMblX, MPUMEHEHHs (OpMYJ COKpAIIEHHOTO
YMHOXEHHUS.

[TpumensaTh mnpeoOpazoBaHMsl MHOTOWICHOB Ui pPELICHHWs pa3MyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJIbHBIMH MOKa3aTeNlsIMu JJis IpeoOpa3oBaHus
BBIPAKCHUIA.

YpaBHeHUsI M HEpaBEHCTBA

Pemars nuHeElHBbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHSS MpaBWia Mepexoaa OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, fBIIIETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonGupath mpUMepsI Map YKcen, ABISIOMUXCS PEIIeHHEM JUHEHHOT0 YpaBHEHHUSI C IBYMS
NIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
NEPEMEHHBIMH, TIOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemats cucreMbl ABYX JIMHEHHBIX YpaBHEHUH C JBYMsl IIEPEMEHHBIMH, B TOM YHUCIIE
rpagu4ecKy.

CocraBiATh M pellaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBHIO 3a/1ayd, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyd IOJYYECHHBIN
pe3ynbTar.

DOyHKUUHA

N300paxaTb Ha KOOPAWHATHOW HpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OtMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduxu muHenRHbIX yHkuid. Ctpouts rpaduk QyHkuuu y = [X|.

OnuceiBaTh ¢ NOMOIIBIO (YHKIMNA HU3BECTHBIE 3aBUCHMOCTH MEXKIY BEITUYMHAMU:
CKOpPOCTb, BpEMs, PacCTOSIHUE, 1€Ha, KOJMUYECTBO, CTOMMOCTh, IPOU3BOJUTEIBHOCTh, BpEMS,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuii crocod MpeACcTaBIeHUS M aHAIW3a MHPOPMALUU, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics MOMYYHUT CIEAYIOLUIUE IpEeIMETHBIC
pe3ynbTaThl:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX YMCEN IS
CpaBHEHMs, OKpYIJIEHUS M BBIYUCICHHH, H300paxaTh AEHCTBUTEIbHbIC YHMCIAa TOYKAMH Ha
KOOPJIMHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apU(PMETUUYECKOTOo KBAJIpPaTHOIO KOPHS, HAaXOJUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YS MPU HEOOXOJUMOCTHU KaJbKYJISATODP, BHIIOIHATH MPeoOpa3oBaHuUs BHIPAXKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBate 3amucu OONBIIMX W MajbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOeil u
creneHei yucna 10.

AuredpanyecKkne BbIPaKeHUs

[TpuMeHATh TOHATHE CTENEHU C IeNbIM II0Ka3aTeleM, BBINOIHATh IpeoOpa3oBaHus
BBIPAXEHH, COIEPIKALUX CTEIIEHU C LIE€TIbIM MTOKa3aTeIeM.

BbINOMHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PALMOHATIBHBIX BBIPAKEHUNH HAa OCHOBE
MpaBWJI ACUCTBUI HaJl MHOTOWIEHAMH U alreOpandyecKuMu JpoOsiMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOKUTEH.

[TpumeHsTh TpeoOpa30oBaHUs BRIPAKEHUH JIJIS pEIICHUS Pa3IMYHBIX 337a4 U3 MAaTEeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHHUs M HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIE YPABHEHUS U pallMOHAIbHBIE YPABHEHUS, CBOJASILINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEpEMEHHBIMH.



[IpoBOaUTH MpOCTENIIINE UCCIENOBAaHUS YPABHEHUI U CUCTEM YpPaBHEHHH, B TOM YHUCJE C
MPUMEHEHHEM TpadUIeCcKUX MPeICTaBICHUN (YCTaHABIUBATh, IMEET JIM YPAaBHEHUE UITU CHCTEMA
YpaBHEHHI PELICHUS, €CIIH UMEET, TO CKOJIBKO, U TIpoUee).

[lepexoauth OT clOBEeCHOW (GOPMYIHMPOBKHM 3adaud K €€ anreOpanyeckod MOAETH C
MOMOIIBI0 COCTABIICHUS YPAaBHCHHSI WJIM CHCTEMbl ypaBHEHWI, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y TOJyYEHHBINA Pe3yJIbTarT.

[IpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OIICHKH, PElIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJHOM NEpeMEHHOM U WX CHCTEMbI, JaBaTb TIpadUUYECKyl0 HILTIOCTPALNIO
MHO>KECTBA pelICHII HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHrMATh U KCTIONB30BaTh (DYHKIIMOHAILHBIC TIOHSTHS U SI3bIK (TEPMHHBI, CHMBOJIMUECKHE
0003HaYCHMSI ), ONPECIATh 3HAYCHHE (PYHKIIMH TI0 3HAYCHUIO apTyMEHTa, OMPEACIIATh CBOHCTBA
dbyHKIMH 10 e€ rpaduky.

Ctpouts rpaduku 3JeMEHTapHBIX PYHKIIMHA BHJIA:

y = k/x,y=x2,y=x3,y = |x|, y = VX, OIICHIBATH CBONCTBA YHCIOBOH (YHKIHH 110 &
rpaduxky.

K konmy oOyuenus B 9 kiacce oOydaromuiics MONYYHUT CIEAYIOLIME IPEeIMETHBIC
pe3yabTATHI:

Yuciia 1 BLIYUCTEHHSA

CpaBHUBATH U YIIOPSAIOYNBATH PAIIMOHAIBHBIC M UPPANMOHAILHEIC YUCIIA.

BeimonHsaTe apudMeTHdecKue IEHCTBUS C PAIMOHAIBHBIMU YHCIIAMH, COYeTas YCTHBIC U
MUChbMEHHBIEC TPUEMBI, BHITIONHATH BRIYUCICHUS C UPPAIIMOHATBHBIMU YHCTIAMH.

HaxoauTh 3HaueHusi CTENEeHel C eNbIMU MMOKa3aTeIsIMI U KOPHEH, BHIYUCIIATH 3HAUCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrisTh AEWCTBUTENBHBIC YHCIA, BBIMOIHATH MPUKHIAKY pe3ylbTaTa BBIYUCICHUH,
OIICHKY YHCIIOBBIX BBIPQKEHUU.

YpaBHeHUs] U HEPABEHCTBA

Pemats TMHEWHBIC ¥ KBaJIpaTHBIC YpaBHEHUS, yPABHEHUS, CBOJISIINECS K HIM, IIPOCTCUIITHE
JIpOOHO-paLlMOHANIbHBIE YPAaBHEHHUS.

Pemath cucTembl IBYX JHMHEHHBIX ypaBHEHHWH C JIBYMsS IEPEMEHHBIMH M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SBIISETCS JIMHEUHBIM.

Pemate TekcToOBble 3aladyM anreOpanyecKuM CHOCOOOM C TIOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpPEMEHHBIMHU.

[TpoBoauTH TpOCTEiilINe UCCIeA0BAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM UYHUCIE C
NpUMEHEeHHEM rpadUIecKux MpeIcTaBlIeHUH (YCTaHaBIMBATh, HMEET JIM yPaBHEHUE HITH CUCTEMa
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHEWHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300paXkaTh peIICHUE
HEPaBEHCTB Ha YMCIIOBOW MPSMOM, 3aITUCHIBATH PEIICHHE C TIOMOIIBIO CHMBOJIOB.

PemaTh cucTembl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKITFOUAIOIINE KBAIPATHOE
HEPAaBEHCTBO, M300paKaTh PELICHHE CHCTEMbl HEPABEHCTB HAa YMCIOBOM MPSMOM, 3aMHCHIBATH
pelIeHne ¢ IMOMOIIbI0 CHMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA



Pacno3HaBaTh pyHKIMM H3yd4eHHBIX BUJOB. [IoKa3pIBaTh cCXeMaTUUECKH PACIOIOKEHUE Ha
KOOPJAMHATHOM MI0cKkocTh rpadukoB GyHkiuil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
c, Yy =x3,y=1X,y = [X|, B 3aBUCHMOCTH OT 3HauYeHHiI KO3(PHIIEHTOB, OIKICHIBATE CBOIMCTBA
byHKINH.

Crpouth M M300pakaTh CXEMAaTUUYECKU TpadUKd KBAJPATUYHBIX (YHKUUH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA IO UX IpaduKaMm.

Pacrnio3HaBaTh KBaJpaTHUHYO QYHKLUIO 10 GOpMYJIe, IPUBOAUTH IPUMEPHI KBaAPATUUHBIX
(GyHKUUN U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

YucJi0BbIe MOCJIE10BATEIbHOCTH U POIPeCCUH

Pacno3naBate apu(MeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIOcCo0ax
3aJjaHus.

BhINONHATE BBIYUCICHHUS C MCIONB30BaHMEM (GOpPMYN N-ro 4ieHa apu(MeTHdecKkorl u
r€OMETPUUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHOM IJIOCKOCTH.

Pemiate 3a1aun, cBsi3aHHBIE C YUCIOBBIMU MIOCIEI0BATEIBHOCTAMH, B TOM YHCIIE 3a]1a4u U3
peabHOM JKU3HU (C UCTIOJIb30BAHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuecTBO 4acoB
Ne | HammeHoBaHHe pPa3iesioB U TeM DJieKTpoHHbIE (U (PPOBBIE)
Konrpouasnsie | Ilpakruyeckue
n/n | mporpamMmsl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
1 [ToBTOpEHUE Kypca MaTeMaTHKH 6 1 http://school-collection.edu.ru/
2 Yrcrna ¥ BRIYKUCICHUS. PalioHa IbHBIC YHcIa 21 1 https://www.yaklass.ru/ _
3 Anrebpanyeckue BbIpaXKEHUS 26 2 https://math-oqe.sdamg|a.ru/
A v 20 1 https://lecta.rosuchebnik.ru/
PaBHCHHUS M HEPABEHCTBA httos://uchi ru/
S Koopauuatsl i rpaduku. PyHKIHN 23 1 https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
6 [ToBTOpeHue u 0600IICHUE 6 1 materialy/
https://infourok.ru/
BHIEE KOJIMYECTBO YACOB
OBbI1] O CTBO CcO 102 7 0

I10 ITPOTPAMME



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

8 KVIACC

KoanuecTBo 4acoB

JeKkTpoHHbIE (HU(POBHIE)

Ne | HammeHoBaHMe pa3/ieioB U TeEM o0pa3oBaTe/bHbIE PeCypPChl
n/n | IporpaMmsl Beero Kontpoubnbie | IlpakTunyeckue
padoThI padoTshI
1 [ToBTOpEeHME 3a Kypc anredpsl 7 Kiacca 5 1
2 Uucna u Beruucienus. KBajgpaTabsie KOpHU 13
3 Uwucna u BeraucieHus. CTEneHb ¢ IeIbIM 7 1
MoKa3areieM
4 AnreOpanyecKkue BHIPOKCHUS. 14 1 http://school-collection.edu.ru/
Anrebpanueckas 1po0b https://www.yaklass.ru/
VYpaBHenus u HepaBeHCTBA. KBapaTHbie hitps://math-oge.sdamgia.ru/
5 ypaBHeHI 9 1 https://lecta.rosuchebnik.ru/
Anrebpanyeckue BhIPAKECHHUS. htps://uchi.ruf .
6 Kpazparibiii tpéxeres 11 1 https://rfesh.edg.ru/sub|eFt/12/5/ . .
https://fincult.info/teaching/metodicheskie-
7 YPaBHeHI/IjI U HepaBeHCTBa. CUCTEMBI 11 materialy/
YPaBHCHHUH https://infourok.ru/
VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 12 1
Oyukuyunu. OCHOBHBIC TOHATUS
10 Oyukuuu. Yucnosble QyHKIMU
11 [ToBTOpenue u 06o0IIEeHNEe 1
OBIIEE KOJIMYECTBO YACOB 102 7 0
[10 TTPOT'PAMME



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

9 KVIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB M TeM dueKkTpoHHbIE (LM (pPOBbLIE)
Kontpoabubie | IlpakTnueckue
n/n | MmMporpaMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoThbI
1 [ToBTOpEeHME Kypca anredpsl 8 Kiace 5 1
9 Yuciia ¥ BBIYUACICHUS. 9
JlelicTBUTENbHBIC YKCIIA
3 YpasHeHHA 1 tiepaperiersa. 14 1 http://school-collection.edu.ru/
YPpaBHEHHS € ONHOH NIEPEMEHHOMU https://www.yaklass.ru/ https://math-
4 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 oge.sdamgia.ru/
ypaBHCHHUI https://lecta.rosuchebnik.ru/ https://uchi.ru/
5 VpaBHEHUS 1 HEPABEHCTBA. 16 L https://resh.edu.ru/subject/12/5/
Hepasencraa https://fincult.info/teaching/metodicheskie-
DymKimH 16 materialy/ https://infourok.ru/
UucnoBbie OCTIEI0BATEIHHOCTH 15
3 [ToBTOpEHuUe, 06o6meHI:Ie, 13 1
CUCTeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO UACOB 102 7 0
1O [TPOTPAMME



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

