MUHUCTEPCTBO ITPOCBEHIEHU 1 POCCHUMCKOH OEJIEPALINN
JenmaprameHnT o0pa3oBanus Bosioroackoii odaacru.
AamMuHucTpanus BoJioroackoro MyHMuunajJibHoOro paiiona.
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PABOYAS ITPOI'PAMMA

y4eOHOro Kypca «Aaredpa»

s oOydaromuxcs 9 kinacca

n.®erununno 2023



MNOACHUTEJIBHAS 3AIIMCKA

AnreOpa sBISE€TCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 0OecTeUnBaeT U3YUCHHUE APYTUX AUCIMIUINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK M TyMaHUTApPHOTO IHKJIOB, €€ OCBOCHHE HEOOXOJUMO IS
MPOJIOKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HU. PazBuTre y oOydaromuxcs
HAay4YHBIX TMPEJCTABICHUNA O TMPOUCXOKICHUM U CYIIHOCTH aireOpanyecKux
abcTpakiuii, cnoco0e OTpakeHHs] MaTeMaTUYECKOW HAYKOM SIBIICHUN U TIPOLIECCOB
B NIpUpOJ€ W OOIIECTBE, POJIM MATEMaTUYECKOrO MOJEIUPOBAHHUS B HAYYHOM
MO3HAHWUU U B MPAKTHKE CITIOCOOCTBYET (JOPMUPOBAHUIO HAYYHOTO MUPOBO33PCHHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIA aanTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yuenue anreOpsl oOecrieuMBAET pa3BUTHE YMEHUS HaOIIOAATh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJIBI,
dbopmynrpoBath yrBepxkAcHUA. OCBOEHUE Kypca anre0psl 00ecTieunBacT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYyJYalOIUXCsA: OHU HCIOJNB3YIOT JACAYKTHBHBIC W
WHIYKTUBHBIE PacCy>XJIeHusl, 0000IIeHNe U KOHKpETHU3aIuio, abcTparupoBaHue u
aHanoruto. OOydeHue  anrebpe  mOpenrnosaraeT  3HAYUTENbHBIA  00BEM
CaMOCTOSITEIbHON  JEATEIbHOCTH OOYYaIOIIMXCS, IOATOMY CaMOCTOSTEIHHOE
perIeHue 3a1a4 ABIISICTCS pean3alueii AesITeIIbHOCTHOTO IPUHITUIA 00yJeHHS.

B crpykType mporpamMmbl yd4eOHOTO Kypca «Anredpa» s OCHOBHOTO
o01ero 00pa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJIEPKATEIIbHO-METOINYECKHE
auHuK: «Hucnaa u BBIYUCICHUD», «ANTeOpandecKue BBIPAXKEHUSD», «YPABHEHUS U
HEpPaBEHCTBa», «DyHkumu». Kaxnas u3 3TUX COACPKATEIbHO-METOIUYECKUX
JIMHUN pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYS C
JPYTUMHU €ro JuHusSMUA. B Xxoje wu3ydeHuss ydyeOHOro Kypca OO0y4aromuMcs
MPUXOJIUTCS JTOTUYECKU PaACCyk IaTh, UCMIOJIb30BAaTh TEOPETHKO-MHOKECTBEHHBIM
s3bIK. B CBSI3M C 3THUM B mporpamMmy ydeOHOTO Kypca «Asredpa» BKIIOYEHBI
HEKOTOPBHIE OCHOBBI JIOTMKH, NPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3zfeiax
MaTEMaTHYECKOr0 00pa30BaHUs U CIIOCOOCTBYIOIINE OBIAJACHUIO O0YUYAIOIIUMUCS
OCHOB  YHUBEpPCAJIbBHOTO  MaTE€MaTH4ecKoro sa3bika. CojaepikarelbHOW H
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «Yucna ©W  BBIYKCICHUS CIYKUT OCHOBOW JJIst
TATbHEHIIETO W3yYCeHHUs] MAaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYJArOIITHXCS
JIOTUYECKOTO MBINUICHUS, POPMUPOBAHUIO YMEHUS MOJIB30BATHCS aTOPUTMAMU, a
TaK)Ke MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TTIOBCEHEBHOM
KU3HH. PasBUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUS
CBSI3aHO C PAMOHAIBLHBIMU U UPPAIMOHATLHBIMU YHCIIaMH, (OPMHPOBAHUEM



NPEACTABICHAN O JCHUCTBUTEIBHOM WYHCIIEC. 3aBEPLIICHHE OCBOCHMS YMCIOBOU
JMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

ConepxaHue AByX anreOpandeckux JUHUN — «AnreOpanyecKkrue BbIpaKeHUs
U «YpaBHEHHS] U HEPABEHCTBa» CIOCOOCTBYET (DOPMHPOBAHHUIO Y OOyUAIOIIUXCS
MaTEeMaTHYECKOTo ammapara, HeoOXOIUMOTro MAJisi pelleHUs 3aJad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U NPAKTHUKO-OPUEHTUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOT0O 001iero o0pa3oBaHus Y4eOHBbIM MaTepuall TPYHNIUPYETCS BOKPYT
paIoHaIbHBIX BRIpAKEHUH. ANreOpa JEMOHCTPUPYET 3HAUCHUE MATEMaTUKH KaK
S3bIKa IS TIOCTPOEHHUST MATEMaTHYECKHX MOJIENe, OMHCAHHUA TMPOIECCOB U
SBJIEHUN peasbHOro wmupa. B 3agaun oOyueHuss anreOpe BXOAIT TaKxke
JalbHENIee pa3BUTUE AJITOPUTMHUYECKOIO MBIIUICHUS, HEOOXOAMMOIo, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca WH()OPMATHKH, W OBJAJCHHE HaBBIKAMH
JeNyKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBanne CUMBOIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEeHHs, CIIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUECTBY.

Conepxanue (pyHKIIMOHATbHO-TpaUIECKON JIMHUN HALIEJICHO HA MOJIyYeHHUE
oOy4aroluMucs 3HaHUM 0 (PYHKIMAX Kak BaKHEHILEH MaTeMaTH4ecKOW MOJEIH
JUTSL OTIMCAHUS M UCCIIEIOBAHMS Pa3HOOOpa3HBIX MPOIIECCOB U SIBICHUN B MPUPOC
u obmectBe. M3ydyeHne maTepuana CHocOOCTBYET pPa3BUTHIO y OOyUYarOIIUXCS
YMEHHsI UCTIOIb30BaTh PAa3INIHbIC BHIPAZUTEIBHBIE CPEACTBA S3bIKA MATEMATHKHU —
CJIOBECHBIE, CHUMBOJIMYECKHE, TIpauyeckue, BHOCUT BKJIaJ B (opMHpOBaHHUE
MPEICTABICHUM O POJIM MATEMATUKHU B Pa3BUTUN IIUBUIIU3AINH U KYJIBTYPHI.

CornacHo ywyeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTcsi Y4eOHbIA Kypce
«Anre0Opa», KOTOPbI BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/ieibl COJAEPKaHUS:
«Yucna ¥ BBIUHCICHUS», «ANreOpanuyeckue BBIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DYHKIIUNY.

Ha usyuenue yue6HOro kypca «Anredpa» orsoaurcsa 306 yacos: B 7 kiacce
— 102 4vaca (3 vaca B Henemo), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HEJIEINIO).



COIAEPKAHUE OBYUEHUA
7 KJIIACC

Yucsia ¥ BBIYMCICHUSA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0a OT OJHON (OpPMBI 3aMucCU
npobeit k apyroi. lloHATne panMOHaIBLHOrO 4YHMCHA, 3allCh, CpPaBHEHUE,
yOOPSA0OYMBAHUE  PAlMOHAIBHBIX  4YHCEN. ApUPMETHUECKHE JEWUCTBUA C
palMOHAIIBHBIMM 4MciamMu. Pemenue 3agad U3 peanbHOM NMPAKTUKU HA 4YacTH, Ha
JpoOHu.

CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeesieHre, IpeoOpa3oBaHue
BBIPQXCHUI HA OCHOBE OIpPENEICHUs], 3auch O0onpmnX uncen. IIponeHTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BUJAE MPOLEHTOB. TpU OCHOBHBIE 3a/1a4M Ha
IIPOLIEHTHI, PEHICHUE 3a7a4 U3 PEAIbHON MPAKTUKHU.

[IpuMeHeHne TPU3HAKOB  JEIMMOCTH, pPAa3j0KEHUE HA  MHOXKUTEIU
HATypaJbHBIX YHCEIL

PeanpHble  3aBucMMOCTH, B TOM 4YHClIe MpsAMas U oOpaTHas
IIPONOPLUOHAIIBHOCTH.

AaredpanvecKkue BbIpasKeHUs

[lepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUA C IIEpEMEHHON. [lonmycTuMble
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTY MEXKY BEIUYMHAMHA B BUJC
dbopmyiel. Beraucnenus no ¢popmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAKCHHIH,
TOKJECTBEHHO paBHbIE BBIPAXKEHUS, IpaBUJa NPeoOpa3oBaHUs CyMM H
IIPOU3BENICHUH, ITpaBUIIa PACKPBITHS CKOOOK U IPUBEIEHUS MOJOOHBIX CllaraeMbIX.

CBolicTBa CTENEHN C HATYPaJIbHBIM [TOKA3aTEIIEM.

OpHounensl © MHOrouseHsl. CteneHbp MHoOrounaeHa. Cio)keHHe, BbIYMTaHUE,
YMHOXXEHHE MHOTO4YIeHOB. DOpMyJbl COKPAaIIEHHOTO YMHOXKEHMs: KBaJpar
CyMMBl M KBagpaT paszHocTh. Dopmyiia pasHOCTM KBaapaToB. PasnoxkeHwue
MHOT'OYJIEHOB Ha MHOKHTEJIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBHJia NpPeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YHCIIO KOPHEW JIMHEMHOTO
YPaBHEHHMS, pEUICHHWE JIMHEWMHBIX ypaBHEHHU. COCTaBICHHE YPaBHEHUN IIO
YCJIOBUIO 3a7a4uM. Pernienue TeKCTOBBIX 3a7a4 € IOMOLIBI0 YPAaBHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs MEPEMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHHMM C JBYMs NEPEMEHHBIMH. PemeHune cucteM ypaBHEHUI
crocoboM mojacTaHOBKU. [IpuMepbl pemieHus TEeKCTOBBIX 3aJad4 C IOMOIIBIO
CUCTEM YPaBHECHUM.

DOyHKUIMHA



Koopaunara Touku Ha npsaMou. UuciaoBeie MpoMexyTKU. PaccTosHne Mexmy
JBYMSI TOUKaMU KOOPAMUHATHOU MPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH HAa KOOPJAWHATHOMU miockocTu. [Ipumepsr rpagukoB, 3a1aHHBIX GOpMyTIaMHu.
Yrenune rpadukoB peanbHbIX 3aBucuMmocted. [lomstne Qynkumu. [padux
dbynkuuu. CroiictBa pynkuuii. Jluneiinas ¢ynkuus, e€ rpaduk. I'paduk dyHkuu
y = |x|. I'paduueckoe perieHne JIMHEHMHBIX YPAaBHEHHM M CHCTEM JIMHEWHBIX
YPaBHEHHM.

8 KVIACC

Yucsia v BBIYMCTIEHUSA

KBagpaTtHbiii kopenb u3 uyucna. [loHarue 00 uppanMoHaILHOM YHCIIE.
JlecaTnaHbIC TPUOTMKEHUS UPPAITMOHANBHBIX drcel. CBONCTBA aprPMETHICCKUX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAKECHUIM
Y BBIYUCIIEHUSAM. [[eiCTBUTEIbHBIE YHUCIIA.

CreneHb ¢ HenbIM ToKa3areseM 1 €€ coicTBa. CTaHgapTHas 3alUCh YUCIA.

Aare0panvecKkue BbIpasKeHUs

KBagpaTHblil TpEXUiEH, pa3iaoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CrnoxeHuwe, BBIYMTAaHUE, YMHOXKCHHE, JCICHHE anreOpandecKkux JIpoOeH.
PanronanpHbIC BEIPAKEHHSI B UX PE0Opa3OBaHUE.

YpaBHeHUA U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyla KOpPHEH KBAaJpaTHOrO YypaBHEHUS.
Teopema Buera. Pemenue ypaBHEeHUH, CBOISIIUXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiiue ApoOHO-paIIMOHAIbHBIE YPABHEHUS.

['paduueckas uuTEepnpeTanuss ypaBHEHU C ABYMsI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpPAaBHEHUM C JBYMS IEpEMEHHBIMU. [IpuMepbl pelieHust CcUcTem
HEJIMHEUHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

PeliieHrie TEKCTOBBIX 3a7]a4 alireOpandecKuM CriocoOoOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
CucTtembl TIMHEWMHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DOyHKUIMHA

[Tonsitue ¢pynkiuu. O0IaCTh OMPEEIICHUs U MHOYKECTBO 3HAUYCHUH (PYHKIIHH.
Crioco06sI 3a1aHus PYHKITHIA.

I'padux dbynkuuu. Urenue cBoiictB (yHkiuu no e€ rpaduky. [Ipumeps
rpaukoB GyHKIUNA, OTPAXKAIOIIUX PeaTbHbIE MPOIIECCHI.

@OYHKIUY, OINMUCHIBAIOIINAE TPSIMYI0 M OOpaTHYIO MPOMOPIIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduk. OyHkumn y = x2, y = x3, y = Vx, y=|x|. ['padudeckoe
pellIeHnEe YpaBHEHU U CUCTEM YPaBHECHUM.



9 KVIACC

Yucaa 1 BbIYMCICHUS

PanmonanpHbie yncia, UppalMoOHAIbHBIE YKCIa, KOHEUYHbIE U OCCKOHEYHBIC
JecsTUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEHUCTBUTEIbHBIE YNCTIA
KaKk OCECKOHEUYHBIE JAeCITHYHBbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKYy MHOKECTBOM JICMCTBUTEIBHBIX YACE U KOOPAUHATHOU MPSIMOM.

CpaBHeHME JIEHCTBUTENBHBIX 4YHUCEN, apumeTuyeckue AeHCTBUS C
JIEUCTBUTEbHBIMU YHUCIIAMMU.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA, IMTEIHHOCTH IIPOIECCOB B
OKpY>KaroIEeM MHPE.

[TpubmmkEéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTH MpUOIKeHus. OKpyriaeHue
yucen. [ Ipuknaka u onieHka pe3yJbTaToOB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHuMe. PemieHue ypaBHEHMM, CBOIAIIMXCSA K JIMHEHHBIM.

KBangpatHoe ypaBHeHue. Perienue ypaBHEHHM, CBOAAIMXCSA K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl penieHus ypaBHEHUM TPETbE U YETBEPTOMN
CTEIIEHEU Pa3JI0KEHUEM Ha MHOXKUTEIH.

Pemenune npoOHO-pallMOHaNbHBIX ypaBHEHMU. PellleHue TEKCTOBBIX 3aaay
anreOpanyeckuM METOOM.

VYpaBHeHuEe ¢ ABYyMs NEPEMEHHBIMH M ero rpaduk. Pemenue cuctem AByx
JIMHEMHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU. PellleHue cucTeM IByX YpaBHEHUH,
OJIHO U3 KOTOpPBIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. [‘paduueckas
VHTEPIPETALNS CUCTEMbI YPABHEHUH C JBYMsI IIEPEMEHHBIMU.

Pemenne TekcTOBBIX 3a7a4 anreOpanyeckuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM NEpeMeHHOU. Pemrenne cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOM. KBangpaTHble HepaBeHCTBA.
['paduueckass wHTEepHperanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBagparnunas ¢pynkuus, e€ rpaduk u cBorictpa. [lapabosna, KoopuHATHI
BEPIIMHBI TapaboIIbl, 0Cb CHMMETPUU TTapadoIIbl.

I'padukn byrkmmii: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = [x| 1 ux
CBOKCTBA.

YuciioBBIE IOCIE10BATEILHOCTH M IIPOrPEeCCHHU

[loHATHE YMCITOBOM MOCIENOBATENBHOCTH. 3aJaHUE ITOCIEA0BATEILHOCTH
peKyppeHTHOH hopMyIoi 1 HOPMYJIIOi 7-TO YIICHA.

Apudmerrueckast 1 reoMeTpruueckasi nporpeccuu. @opmyssl n-ro 4jieHa
apru(pMeTHYECKON U TeOMETPUUYECKON TPOrPECCUil, CyMMBbI IEPBBIX 71 UICHOB.



N300paxeHne dYIECHOB apH(PMETHUECKON W TEOMETPUYECKOW MPOTPECCHA
TOYKaMU Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEWHBIA U SKCIIOHEHIIMAIBHBIA POCT.
CI10KHBI€ MPOLICHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKTepHU3yIOTCSL:

1) naTpuoTHYEeCKOE BOCIIMTAHUE:

IIPOSIBICHHEM HMHTEpeca K MNPONUIOMY M HACTOSIIEMY POCCHUCKOU
MaTE€MaTUKH, UEHHOCTHbIM OTHOLUEHWEM K JOCTHKEHUSM  POCCHUHCKHUX
MAaTEMaTUKOB U POCCUNCKOW MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIB30BAHUIO ITUX
JOCTHKEHHUM B IPYrUX HayKax U MPUKIAJAHbIX cepax;

2) rpaskaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IpaKJaHUHA U PeaTu3aluu ero
npaB, MNPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUW, POLEAYp TPaXAaHCKOro OoOLIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX AEHUIO 3THUYECKUX MPOOIEM, CBSI3aHHBIX
C IPaKTUYECKHUM NPUMEHEHUEM JOCTHKECHHW HAYKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX TPUHIUIIOB B ICSITEIIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUM IPAKTUYECKHX 3a7ad
MaTEMaTU4YECKOM HANpPABJICHHOCTH, OCO3HAHMEM BA)XHOCTH MAaTE€MaTHYECKOIO
o0pa3oBaHMUs HA MPOTSHKEHUH BCEW KU3HU I YCIEUTHOW MpodhecCHOHATbHOM
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBHON TPAEKTOPHH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHWH, PacCyX JACHHW, YMEHHIO BUICTDH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUSA:

OpUEHTALIME B JIEITEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS UEIIOBEKA, IPUPOJIBI
oOuiecTBa, TMOHMMaHUEM MAaTEMaTUYECKOW HayKH Kak cgepbl YelIOBEYECKOM
JEATEIbHOCTH, JTANoOB €€ pa3sBUTHA W 3HAYUMOCTHU JUISl Pa3BUTHUS LUBWIN3ALUH,
OBJIQJICHUEM SI3BIKOM MAaTeMaTHUKA U MaTeMaTH4YECKON KyJIbTYpOil KaK CpeICTBOM
NO3HAHWA MHpA, OBJIAJCHUEM MPOCTEHIIMMHU HaBBIKAMU HCCIEA0BATEIbCKOU
NEeATENbHOCTH;



6) ¢usnyeckoe BocnUTaHHME, (POPMHMPOBAHHME KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOJTYYHs:

FOTOBHOCTBIO TPUMEHSTh MATEMAaTHYECKHE 3HAHUS B HHTEPECax CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKM3HU  (30pOBOE  IUTAHMUE,
cOTAaHCUPOBAHHBIN PEKUM 3aHATHH W OTAbIXa, peEryJsgpHas Qundeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa pPedICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'0 K€ IpaBa JIPyroro 4yejoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHUE:

OPHUEHTAIMEN HA MMPUMEHCHUE MATEMaTUYECKUX 3HAHUM ISl PEIICHUS 3a]1a4
B 00JIaCTM COXPAaHHOCTH OKPYXKAIOIIeH cpesbl, IJIAaHUPOBAHHUS TOCTYIIKOB M
OILICHKA MX BO3MOXXHBIX IOCJIEJACTBUN [JI1 OKpYKaloIleld cpelibl, OCO3HAHHEM
TJI00ATBPHOTO XapaKTepa SKOJOTHIECKUX TPOOJIEM U ITyTeH X PEIICHHSI,

8) ajanTanus K U3MEHAIIMMCH YCJOBHAM COLMAJBLHON U NMPHPOIHOM
cpeabl:

FOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBUSX HEOMNPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTHX JIOJCH, mproOpeTaTb B COBMECTHOM NESITEIHHOCTH
HOBBIE 3HAHUS, HABBIKU M KOMIIETCHIIUHU U3 OMbITA JPYTHUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCJE
bopMyIUpOBaTh UJEH, IIOHITHUS, TUIIOTE3bl 00 00BEKTAX U SIBJCHUSX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JE(PHUIIUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEMW, MIIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHTYallUi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBbI3OB, TPEOYIOIIHUM KOHTPMEP, KOPPEKTUPOBATH
IMPUHUMAEMbIC PEIICHUs W JEeUCTBHUA, (HOPMYJIHpPOBATh M OILICHHUBATh PUCKU H

nocneAcTBUsL, (POPMUPOBATH OTIBIT.
METANIPEJMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJornyeckue JaeicTBUA:

e BBISABJIATh U XapaKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKA MATEMATHYECKUX
O0OBEKTOB, IOHITHH, OTHOIICHUN MEXIY IMOHATUAMH, (HOPMYJIUPOBATH
ONpENECICHNUST  TOHSITUW, YCTAHABIMBATh CYIICCTBEHHBIA  IPHU3HAK
Kiaccu(uKanyu, OCHOBAaHWS Il OOOOIICHUS W CPaBHCHHS, KPHUTEPUU
MIPOBOAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHPOBATH U  TPEOoOpPa30OBBIBATH  CYXKJICHUS:
YTBEPJUTEIbHBIC W OTpHUIIATCNIbHBIC, €IWHUYHBIC, YaCTHBIE M OOIIHeE,
YCJIOBHBIE,



BBEIIBIIAT ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U |
npotuBopeursi B (akTaxX, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSIX,
npeajiaraTb KpUTEPUU JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEHN U MTPOTUBOPEUUI;
JienaTh BBIBOABI C HWCIIONB30BAHWEM 3aKOHOB JIOTHKH, JNCTYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIIOUCHUHN 10 aHAJIOTHH,

paz0OupaTh J10Ka3aTENbCTBA MATEMATUUYECKUX YTBEPKACHUM (IIPSIMBIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXHbBIE J10Ka3aTeIbCTBA
MaTeMaTH4eCKnX (aKTOB, BBICTpPAWBaTh APTYMEHTAIWIO, IPUBOIUTH
IPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIACHUS;
BBIOMpATh CMOCO0 perieHus: ydeOHOM 3ajadu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOUpATh HaWOOJEe TMOAXOANIUN C Y4ETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTebCKue 1eidCTBUS:

UCIIOJIb30BaTh BOMPOCH KaK WCCIICOBATCILCKUNA WHCTPYMEHT IMO3HAHUS,
(GbopMyIMpOBaTh BOIMPOCH], (UKCHPYIOIIHWE IMPOTHBOPEUNE, IPOOIIeMY,
CaMOCTOSITCJIFHO YCTaHABJIMBATh HCKOMOE U JIaHHOE, (HOPMHPOBATH
THITOTE3Y, apTyMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHE;

IPOBOJNUTH II0 CaMOCTOSTEIIBHO COCTABJIICHHOMY IUIAHY HECIIOKHBIHA
OKCIICPUMEHT,  HEOOJBIIIOEC  HCCICAOBAHWE IO YCTaHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSTEIIEHO (POPMYITHPOBATH OOOOIICHHUS U BBIBOJIBI IO Pe3ybTaTaM
POBEAEHHOTO HAOJIOJCHUS, WCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTD
MIOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 000OIICHUIA;

IIPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE NPOIECCa, a TaKKe BBIIBUTATH
MIPEITOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora c undopmaumeii:

BBISIBJISITH HEJOCTATOYHOCTh U HW30BITOYHOCTh HH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX ISl pEIICHUs 3a]1auH;

BBIOMpATh, AHAIM3UPOBATh, CHCTEMATU3UPOBATH WU HWHTEPHPETUPOBATH
UHGOPMAITUIO PA3NTUYHBIX BUIOB U (JOPM MPEACTABICHUS;

BbIOMpATh (OpMY TMPEACTaBICHUS HMHPOPMALMH M WIUIFOCTPUPOBATH
peliaemMble 3aJadyd CXEMaMH, JuarpaMMaMH, WHOM TrpaduKod U HX
KOMOHWHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM IO KPUTEPHSIM, IMPEATIOKEHHBIM
yUUTEIEM WIH C(HOPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

BOCIIpUHUMATb H (bOpMy.]'II/IpOBaTB CYXKACHUA B COOTBCTCTBUHU C
YCIOBUSAMHU U LCIIAMHA O6HICHI/I}I, SCHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO



TOUYKY 3pPEHHSI B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS IO
X0y peLIeHUs 3a1a4i, KOMMEHTUPOBATh MOJyUYEHHBIN pe3yJIbTaT;

B X0/ 00CYKJeHHS 3a7]aBaTh BONPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
npoOJIeMBbl, pemaeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HA TTIOMCK
pElICHUs, COIMOCTABIATh CBOM CYXKICHUS C CYXACHUAMH JPYTHX
YYaCTHUKOB AHaliora, oOHapyXUBaTh PA3JIMYUE M CXOACTBO MO3UIMI, B
KOPPEKTHOH popme hopMynnpoBaTh pa3HOTIACHs, CBOM BO3PAKECHUS;
NPEACTABIATh  pPE3yJbTaThl  pEIIeHWs  3aJadd,  OKCIIEPUMEHTA,
UCCIICJIOBAaHMSI,  TMPOEKTa,  CAMOCTOATENHHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a]]a4 IPE3EHTALMUA U OCOOEHHOCTEN ay IUTOPUH;
NOHMMAaThb M  MCHOJb30BaTh  IPEUMYLIECTBA KOMaHJAHOMH u
WHINBHUAYAIbHON paOOTHI IPU PEIICHNH yYeOHBIX MAaTeMAaTUUECKUX 3a7ad;
NPUHUMATH 11€Ib COBMECTHOM JEATEIBHOCTH, MJIAaHUPOBATh OPTaHU3AIHIO
COBMECTHOM palOTHI, pachpenensTh BUIbl pabOT, JIOroBapUBaThCH,
00CyXJaTh MPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNIoOBBIX (opmax paboTel (00CykaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JIPYTHE), BBIMOJHITH CBOIO YacTh
paboThI ¥ KOOPAUHUPOBATH CBOM ICUCTBUS C JPYTUMHU YICHAMUA KOMaH/IbI,
OLICHHMBATh KAa4e€CTBO CBOEro BKJa/Ja B OOUIMI IPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE elCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIISATh IUIaH, AJITOPUTM PEIICHUS 3aJaud (WA €Tro
4acTh), BBIOUpATh CIOCOO pPEIICHUS ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapHAHTHI PEIICHU C Y4ETOM HOBOM MH(POPMAIIH.

CﬂMOKOHTpOJIb, IMOIMOHAJILHBbIN HHTE/JIEKT:

BIIQJIeTh CHoco0aMM  CaMOIIPOBEPKH, CaMOKOHTpOJS Ipolecca M
pe3yabpTaTa pelieHus MaTeMaTU4eCKOM 3a1a4u;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUU
3a7a4M, BHOCHUTHb KOPPEKTHBBI B [ICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATELCTB, HAMICHHBIX ONMMUOOK, BRISIBICHHBIX TPYTHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa JIECATEIBHOCTH MOCTABICHHOW LIEIU
U YCIIOBUSIM, OOBSCHITH MPUYUHBI JOCTHXKCHUS WJIM HEJIOCTIKCHUS IICIIH,
HaxXOJUTh OLIUOKY, TaBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI



K xkoniy oOyueHus B 7 KJjacce OOyYarOUTUHCSA TOJIYYUT CJICAYIOIINAC
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYHMCICHUS

BeImonHsATh, codeTas yCTHbIE M MUCHMEHHBIE MPHUEMBI, apu(METHUECKUE
JNENCTBUSA C PALMOHAJIbHBIMU YHCIaMHU.

HaxomuTh 3Ha4YeHMs] 4YMUCIOBBIX BBIPAXKEHHM, MPUMEHATH PAa3HOOOpa3HbIE
CrocoObl U TPUEMBI BBHIYHMCICHUS 3HAUYCHUN TPOOHBIX BBIPAKEHUH, COAEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoguTh OT OAHOW (DOPMBI 3alUCU YMCEN K ApYyroil (mpeoOpa3oBbIBATH
JNECATUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
JACTHOCTH B OECKOHEUHYIO JICCATUYHYIO IPOOB ).

CpaBHUBAaTh U YIIOPSA0YMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyIJsITh 4ncCIna.

BBINOHATS TPUKUIKY U OLEHKY pe3yJbTaTa BBIYUCIICHH, OLIEHKY 3HaYE€HUN
YUCJIOBBIX BBIPAXKCHUI. BBINOIHATE ACHCTBUSA CO CTENEHSIMH C HATyPaJIbHBIMU
IIOKAa3aTeJIIMHU.

[IpumeHsATh OpPU3HAKK  JIETUMOCTH, PA3JIOKEHHE  Ha  MHOXHTEIU
HaTypaJbHbIX YUCEIL.

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 33J1a4, CBS3aHHBIE C OTHOILICHHEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEIWYMH, IPOLICHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl PELICHUs 33J1a4 ¢ YYETOM OIpaHHYEHUM, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpUBaeMbIX OOBEKTOB.

AuredOpanveckue BbIpasKeHUs

Hcnonp30BaTh anre0panyeckyrd TEPMHUHOJIOTHIO U CUMBOJIMKY, PUMEHSThH
e€ B Ipoliecce OCBOEHUS y4eOHOTo MaTepuania.

Haxonute 3HaueHus: OyKBEHHBIX BBIPAKEHUN MpU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BeInonHAT  mpeoOpa3oBaHUsl  LENOr0  BBIPAKEHUS B~ MHOTOWIEH
IpUBEIEHUEM MOJOOHBIX CIIaraeMbIX, PACKPBITUEM CKOOOK.

BBINONHATE yMHOXXEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOYIEHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYJIBI KBaapaTa CyMMBI M KBaJpaTa Pa3HOCTH.

OCyIIecTBIATh Pa3JIOKEHUE MHOTOWICHOB HAa MHOMHUTEIU C IOMOIIBIO
BBIHECEHHUS 3a CKOOKHM OOIIero MHOXHTENS, TPYNIHUPOBKUA  ClIaraeMbIX,
IpUMEHEHUs1 GOPMYJT COKPALLIEHHOTO YMHOKEHUS.

[TpumenaTs npeoOpa3zoBaHUsl MHOTOUYICHOB ISl PELEHUS PA3IUYHBIX 3a]a4
U3 MAaTEMAaTHUKH, CMEKHBIX IPEMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYPAJbHBIMH ITOKA3aTEISIMMU IS
peoOpa3oBaHus BEIPAKECHUIM.

YpaBHeHUA U HEPABEHCTBA



Pemare nuHENHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, IPUMEHSIS ITPaBHUIIA
[Iepexo/1a OT UCXOJHOTO YPAaBHEHHUs K PAaBHOCWIBHOMY eMy. [IpoBepsTs, sBisercs
JIM YMCJIO KOPHEM YPaBHEHMUS.

[IpumeHsTh rpaduyecKkre METO/IbI IPU PEIICHUH JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[TonbGupare npuMepsl Map YUCEN, SIBISIOMIUXCS PELICHUEM JIMHEHHOTO
YPaBHEHMS C IByMsI IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IIOCKOCTH TpaduK JIMHEHMHOTO ypaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, MOJB3YsACh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemars cucremsl AByX JIMHEHHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU, B TOM
4yucie rpapuuecku.

CocTaBisaTh M pemarh JMHEHHOE YPAaBHEHHME WIM CHCTEMY JIMHEWHBIX
YPaBHEHHM 1O YCJIOBUIO 3aJa4yd, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 ITOJy4YECHHBIN pe3yJIbTar.

DOyHKUIMHA

N300paxath Ha KOOPIAUHATHON IPSIMON TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAUHATaM, JIy4H, OTPE3KH, MHTEPBaJIbl, 3alIMCHIBATh YUCIOBBIE IIPOMEKYTKH HA
areOpanvyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 33JlaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TUHEHHBIX QyHKIUNA. CTpouTth rpaduk GyHKINM y = |X|.

OnucelBaTh C TOMOIIBIO (YHKIIMA HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOUMOCTb,
IPOU3BOJUTENLHOCTbD, BpEMs, 00bEM PabOTHI.

HaxoauTs 3HaueHue pyHKIMH 110 3HAUYEHUIO €€ apryMeHTa.

[Tornmate rpaduueckuii cocod MpeCTaBICHUS W aHAlIW3a MH(POpPMAIUH,
U3BJIEKATh U MHTEPIIPETUPOBATh HHPOPMAINIO U3 TPAPUKOB peaTbHBIX TPOIECCOB
Y 3aBUCHUMOCTEM.

K koHmy o0yueHuss B 8 Kiacce oOydaromuiics TMOJYYHUT CIEAYIOLIUE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia M BBIYMCICHUSA

Hcnonp30BaTh HaydajgbHBIC IPEICTABICHUSA O MHOXECTBE JICHCTBUTEIIBHBIX
Yycel AJsl CPaBHEHUS, OKPYTJICHUS M BBIYMCICHUH, N300pakaTh IEHCTBUTEIbHbIC
YHUCJa TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpumeHsATh TOHATHE apU(PMETHUECKOrO0 KBAAPATHOIO KOPHS, HAaXOJIWUTh
KBaJIpaTHbIE KOPHH, WCIOJb3Ys NPU HEOOXOJUMOCTH KaJbKYJSITOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COAEPXKALIUX KBAaJApATHbIE KOPHU, HCIIOJIb3Ys
CBOWCTBA KOPHEMU.



Hcronp30BaTh 3amucyu OOJBIIUX M MaJBIX YHCET C TMOMOIIBIO JECATUIHBIX
npoOeii u creneHelt uucna 10.

Aare0panvecKkue BbIpasKeHUs

[IpyuMeHSAT, TOHSTHE CTENEHU C I1EJIbIM [OKa3aTesieM, BBINOJHSIThH
npeoOpa3oBaHus BEIPAKEHUM, COACPKAIINX CTENIEHHU C IIEJIBIM MOKa3aTeIeM.

BrInonHATh TOXKAECTBEHHBIE MPEOOpa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE TIPaBWJI ICUCTBHUM HAJl MHOTOWICHAMH U alTreOpandecKuMu APOOsSMHU.

PacknaapiBaTh KBaapaTHBIN TPEXUWICH HA MHOXKUTEIH.

[TpumensTh mpeobpa3oBaHus BbIpAXKEHUH ISl PEIICHUS PAa3IMYHbIX 3374 U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEATIbHOW MTPAKTUKH.

YpaBHeHUA U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJIbHBIC YpPaBHEHMS,
CBOJISAIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUN C IBYMS MEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIICIOBAHUSI YPABHEHUI U CHUCTEM ypaBHEHHI, B
TOM YHCJIE C IPUMEHEHUEM Tpauueckux MpeAcTaBiIeHU (yCTaHaBIUBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMa YPABHEHUN PEIICHUS, €CIIH HUMEET, TO CKOJIBKO, W
npouee).

[TepexoauTs OT CIIOBECHOH (hOPMYTUPOBKH 3a/1a9H K €€ anredpandecKon

MOJIEIM C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIIbTAaT.

[IprMeHSATH CBOWCTBA YMCIIOBBIX HEPABEHCTB JJISI CpPaBHEHUS, OICHKH,

pelIaTh JMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, J1aBaTh
rpa@uUecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHumaTe W KCMONB30BaTh (PYHKIIMOHAIBHBIC MOHSATUSA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYCHUS), OMPENEATh 3HAYCHUE (PYHKIIMU IO 3HAYCHUIO
apryMeHTa, ONPENeIATh CBOMCTBA (DYHKIHH 10 €€ TpaduKy.

Crtpoutb rpaguku 31eMeHTapHbIX PYHKIIUN BUA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, OIIHCHIBATb CBOWCTBa YHCIOBOi
byHKIIIA 110 €€ TpaduKy.

K xkoHily oOyueHus B 9 KkJjacce OOyYarOUUHCSA TOJIYYUT CJCAYIOIINAC
MpEMETHBIC PE3YJIbTAThI:

Yucaa 1 BbIYMCICHUS

CpaBHUBaTh U YHOPSAOYMBATH PAIlMOHAIBHBIE M HPPALHUOHAIIBHBIC YHUCIHA.

BrImotHATE apudMeTHYECKHe ACUCTBUS C PAIMOHATLHBIMU YUCIAMH,
codyeTass YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBINOJHATh BBIUKCICHUS C
UppaIoOHaIbHBIMU YUCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C MENbIMU [OKAa3aTelIMU W KOPHEW,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraarh JI€UCTBUTEIbHBIC YHCJA, BBINOJHATh MNPUKUAKY pe3yjibTara
BBIUHCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMN.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHBIE M KBAJIPATHBIE YPABHEHUSI, YPABHEHUS, CBOJSAIINECS KHUM,
pOoCTeHITe TPOOHO-PAIIMOHATILHEIC YPaBHEHUSI.

Pemate cuctembl IBYX JMHEWHBIX YPABHEHUW C JBYMS NEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJISCTCS JIMHECUHBIM.

Pemrate TekcroBBIe 3ajmaun  anreOpanyeckKuM CIIOCOOOM C  TIOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM YPAaBHEHHI, B
TOM YHCJIE ¢ IPUMEHEHNEM TpauecKuX MpeACTaBICHUH (yCTaHABIMBATh, HMEET
JM ypaBHEHUE WJIM CHUCTEMA ypPaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
nmpouee).

Pemrate nuHeWHBIE HEpaBEeHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTh
pellIeHuE HEPABEHCTB HA YHCIIOBOM MPAMOM, 3alUCHIBATh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTemMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbI  HEPABEHCTB,
BKJIIOUAIOIIME KBaJgpaTHOE HEPaBEHCTBO, H300pa)kaTb PEIICHUE CHCTEMBI
HEPABEHCTB HA YHUCJIIOBOU MPSIMOM, 3aIUCHIBATH PEUICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a/1a4.

DOyHKUIMHA

Pacno3naBate (yHKIIMM H3y4YeHHBIX BHAOB. Iloka3plBaTh CXeMaTHYECKH

pacrooKeHUe Ha KOOPIWHATHOW TUIOCKOCTH TpaduKkoB QYHKIUHN BHIA: y = kx,
=kx+b y=kx y=ax2 +bx+c¢ y=x3y=1x y=|x|, B 3aBECHMOCTH OT
3HaueHUH K0d()(PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTs U u300paxaTh CXeMaTHYECKH TpaduKyd KBaJAPATUYHBIX (PYHKIIHA,
OTMHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKITHH 10 UX TpaduKam.

PacnioznaBaTh KBaJIpaTUyHy0 (YHKIHIO IO (HopmyIie, NPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX (PYHKIIUI U3 peasibHOM KU3HU, GU3UKH, TEOMETPUH.

Yuci1oBbIe M0CJI€10BATEIbHOCTH U POTPecCHu

PacriozHaBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO0 MPOTrPecCHH MpU
pasHbIX COCO0axX 3aJaHMsL.

BbINONMHATE  BBIYMCICHUS C  HUCHOJB30BaHHMEM (OpMyd n-ro ujeHa
apru(pMeTHIeCKON U TEOMETPUIECKOM MTPOrPECCHil, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPIAMHATHOU
IUIOCKOCTH.



Pemrate 3amaum, CBsA3aHHBIC C YHCIOBBIMH ITOCJICAOBATEIBLHOCTSMH, B TOM
quUCIIe 3aJja4d U3 peaabHOM KU3HM (C UCIOJIB30BAaHUEM KaJbKYJATOpa, ITU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE INTAHUPOBAHUE
7 KUIIACC

KounvecTBO 4acos DJIeKTPOHHbIE
HanmeHnoBanue pa3jiesioB U TeM undposbie
Ne n/m P Koutpoabnsl | IIpakTuyecku (pp )
NPorpamMmbl Bcero o0pa3zoBaTejibHbIE
e padoThl e padoThbl
pecypchl
| Yucia u BeIuKclieHUs. PalinoHanbHbIe 75 ) bubmuorexa [JOK
4yucia https://m.edsoo.ru/7f415b90
bubnnoreka [JOK
2 AnreGpanyeckre BbIpaXKEHUS 27 2 hitps://m.edsoo.rw/ 7415690
bubnuoreka [JOK
3 ¥ PaBHCHHA 1 HCPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopauwatst u rpaguici. Gyniiun 24 2 https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
> Tosropere u obobmenne 6 ! https://m.edsoo.ru/7f415b90
6 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0



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

8 KVIACC

KoimuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu¢poBbIe
Ne i/ P Koutpoabnbl | IIpakTuyeckun (upp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
e padoThl e padoThbl
pecypcebl
bubnnoreka [JOK
1 Uucina n Beranciienus. KBagparasie KopHU 15 hitps://m.cdsoo.ru/7f417af8
) Uucna u Berauciaenus. CTENEHb ¢ EIbIM 7 bubmuoreka [JOK
IOKAa3aTeIeEM https://m.edsoo.ru/7{417af8
3 AnreGpanueckue BbIpaKEHUSI. 5 1 bubnuoreka [IOK
KBagparuslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreGpanueckue BbIpaKEHUS. 15 1 bubnuoreka [IOK
AnreGpanueckas Apoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7{417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnmnoreka [JOK
YPaBHEHMM https://m.edsoo.ru/7f417af8
bubnnoreka [JOK
.H 12 1
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/ 741 7af8
bubmuoreka [JOK
) .
8 yHKIH. OCHOBHEIC OHATHA > https://m.edsoo.ru/7f417af8
bubnnoreka [JOK
9 o 4 9
yHictn. 1nCroBLIe GyHKIMH https://m.edsoo.ru/7f417af8
bubnnoreka [JOK
10 Tosroperne i 060bmenme 6 ! https://m.edsoo.ru/7{417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

9 KVIACC

KoimuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (uudpossbie)
Ne i/ KontpoJjbu IIpakTHyeck
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
ble padoThI ue padboTbl
pecypchl
) Yucna u BelurcieHus. JlelcTBUTEIbHBIC 9 bubnuoreka [JOK
qucia https://m.edso0o.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmnoreka [JOK
OJHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
4 YpaBHeHus u HepaBeHcTBa. HepaBeHcTsa 16 1 hits://m.cdsoo.rw/76419d08
bubnuoreka [JOK
> PyHKuHH 16 ! https://m.edso0o.ru/7f419d08
bubnnoreka [JOK
6 YucoBble MOCIIEI0BATEILHOCTH 15 1 hitps://m.cdsoo.rw/78419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 | bubnuoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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