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Anrebpa sBISETCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOI'O OOIIETro
oOpa3oBaHus: OHAa 00ECIEeYMBAET U3yUYECHUE APYTUX JUCHUIIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTApHOT'O LHUKIOB, €¢ OCBOCHHUE HEOOXOAUMO st
MPOAODKEHUsI 00pa30BaHus U B TOBCEAHEBHOM XKU3HU. Pa3BuTHe y 00yyarommxcs
HAYYHBIX TIPEJCTABICHUNH O TMPOUCXOXKACHUM U CYHIIHOCTH anreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUs: MaTeMaTUYeCKO HayKOH SIBJICHUI U MPOLECCOB
B TpUpOAEC W OOINECTBE, POJM MAaTEeMaTHYECKOrO MOJCIWPOBAHHUS B HAYYHOM
MO3HAHHUH M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBINUICHHUS, HEOOXOIUMBIX JJISl aIalTallil B COBPEMEHHOM IH(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpPeOYyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTs yTBepxaAcHUA. OCBOEHUE Kypca aaredpbl o0ecrneunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYarOIIUXCS: OHM HCHOJB3YIOT JACHYKTUBHBIC U
MHIYKTUBHBIC PacCyKJIeHUs, 0000IIeHIEe W KOHKPETH3allnio, abcTparnpoBaHue u
agamoruto.  OOyueHue  anreOpe  TpeANoNaraeT  3HAYUTEINBHBIA  O00BEM
CaMOCTOSITETTFHOW  JIEATENBHOCTH OOYyYalONIMXCs, MOITOMY CaMOCTOSITEIIEHOE
peleHue 3a1a4 sSBISETCS peaan3aliei 1esaTeIbHOCTHOTO PUHIIMAIIA 00 yUeHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Ainredpa» uisi OCHOBHOTO
o01ero oopa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOUYECKUE
muHuu: «Yucna u BeIUUCIEHUS», «ANTeOpandyeckue BhIpRXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxngas u3 3THX coAep)KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBAECTCS Ha MPOTSKEHUU TPEX JIET U3YUYCHUS Kypca, B3aUMOJEHCTBYS C
IpPYTMMH €ro JHHHSIMH. B Xome u3ydeHuss ydeOHOTO Kypca OO0ydaromumcs
NPUXOAUTCS JIOTHYECKH PAaCCyKIaTh, MCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsi3M ¢ 3THMM B mporpamMmy ydeOHOTO Kypca «Asredpa» BKIIOYECHBI
HEKOTOpbIE OCHOBBI JIOTHKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3ieiiax
MaTEeMaTHYECKOTO 00Pa30BaHMSA M CIIOCOOCTBYIOIIHNE OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHUBEPCAJbHOTO MaTeMmaTuyeckoro ss3bpika. CopaepxkareabHOW U
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «Anrebpa» SBISIETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Conmepxxanue nuHUM «YUucna ¥ BBIYMCICHUS» CIYKUT OCHOBOW JJis
JaJIbHEHIIET0 W3YYeHHUsS MATEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOydaroIIUXCs
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMHu, a
TaKXke MPUOOPETECHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX AJIsi TTOBCEIHEBHON
KU3HU. Pa3BuTHE MOHATHS O YMCJIE HAa YPOBHE OCHOBHOTO OONIET0 0Opa30BaHMS
CBSI3aHO C pAlMOHAIBHBIMH M HUPPALUOHAIBHBIMU YHCIaMH, (HOPMHUPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIBHOM 4YHCIE. 3aBEpIIEHUE OCBOEHUS YHUCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — «Are0pandeckue BhIPakeHUS»
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO y OOYyYaIOIIUXCS
MaTeMaTUYeCKOro armapara, HeoOXOAMMOTro IUisl PEIICHUs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00111ero o0Opa3oBaHUsd Y4YEOHBIM Marepuan TPYHIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaXKeHUI. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MATEMATUKU Kak
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIICHUNA peajbHOro Mupa. B 3agaum oOyueHus anrebpe BXOAAT TaKxke
JanbHellllee pa3BUTHE AJTOPUTMHYECKOTO MBIIUJICHUS, HEOOXOJuMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HWHGPOpPMATHKH, M OBJaJCHHE HaBbIKAMU
JNeAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBaHre CUMBOJIBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanue GyHKIIMOHAIBHO-TpahruecKol TMHUHM HAllEJICHO Ha MOIy4YeHHe
oOydJaromuMHCs 3HAHUN O (QYHKIMSIX KaK BaKHEHIeW MaTeMaTHYECKON MOJeH
JUTSL ONTUCAHUSL U UCCIIEOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUN B MPHUPOJIE
u obmectBe. M3ydyenume marepuana CrocoOCTBYET Pa3BUTHIO y OO0ydaroUIuxcs
YMEHHSI UCTIOJIH30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMATHUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopMupoBaHHUE
NpeICTaBICHUH O POJIM MaTEMAaTUKH B PA3BUTUU LIUBUIIN3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IulaHy B /-9 Kiaccax wu3ydaercs Yy4eOHBI Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3lieNbl COACPKAHUS:
«Yucna # BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hexaento), B 9
KJ1acce — 102 yaca (3 yaca B HEJIEIIIO).



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Yucia v BbIYMCICHUA

Hpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3aMHUCH
npobeit k gapyroil. I[loHsThe panuMOHAIBLHOTO YKCIA, 3alUCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4HuCeNl. ApudMeTHUYecKue JeUCTBUA C
palMoOHANIBHBIMK YuciIaMU. Pemenue 3aiad M3 peanbHOW MPAaKTUKU HA 4acTH, Ha
poowu.

CreneHb C HaTypajbHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aITUCh 00JbIINX unced. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4YuCjle TpsMas ©  oOpaTHas
IPONOPLIMOHATIBHOCTH.

AJire0panvecKne BbIpaKeHUs!

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NEpEMEHHOMU. JlomycTumbie
3Ha4YEeHUS NepeMeHHbIX. [IpencTaBinenue 3aBUCUMOCTH MEX/1y BEIUYMHAMU B BHJIE
dbopmynbl. Beraucnenus no popmynam. [IpeoGpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBWia MpeoOpa3oBaHUs CYMM U
IPOM3BEICHHM, PaBUIIa PACKPBITUSL CKOOOK U MPUBEJEHUS MOJOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOTouieHa. CI0KeHHE, BBIYMTaHUE,
YMHOKEHUE MHOIOYWICHOB. DOpMyJbl COKpPAIICHHOTO YMHOKEHHS: KBajpaT
CyMMBbl M KBaapar pasHocTH. DopMyna pa3HOCTH KBajpaToB. PasnoxeHue
MHOT'OUYJIEHOB Ha MHOKUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OOHOM INEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHHUSI, pEIICHHE JIMHEUHBbIX ypaBHEHUU. CoCTaBI€HUE YpPaBHEHUU 10
YCJIOBHIO 3a7a4n. PenieHne TeKCTOBBIX 33/1a4 C HOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHUE C IByMs IEPEMEHHBIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX ypPaBHEHUW C JBYMs IEpEMEHHbIMU. PemeHne cHuCTeEM ypaBHEHUM
crocoOOM TMOACTaHOBKHU. IIpumephl pemieHus TEKCTOBBIX 3aJady C MOMOIIbIO
CHCTEM YPABHEHUM.

DOyHKIUN



Koopaunara Toukn Ha npsAmoil. YucioBble NpoMeKyTKH. PaccTossHue Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHaTa
TOUYKHM Ha KOOpJAMHATHOM muiockoctu. [Ipumepsl rpadukoB, 3agaHHbIX (OpMYIaMu.
Urenne rpadukoB peanbHbiXx 3aBucuMocTed. [lonsitue @ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e¢ rpadux. I'papuk QyHkmu
y = [x|. I'paduyeckoe pelieHre JTUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEWHBIX
YPaBHECHUM.

8 KUIIACC

Yucia v BbIYHMCICHUA

KBampatheiii kopeHb u3 uyucna. [lonstue 00 wuppanmoHaJIBLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHNST UppallMOHANIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBa/IPaTHBIX KOPHEW U UX NMPUMEHEHUE K NMPeoOpa30BaHUIO YUCIOBBIX BRIPAKCHHU I
Y BBIYUCIICHUSIM. J[€HiCTBUTEIbHBIC YKCIIA.

Crenens ¢ 1eNbIM ITOKa3aTeNieM U e¢ cBoiicTBa. CTaHmapTHAs 3aMKCh YNCTIA.

AJire0panvecKne BbIpaKeHUs!

KBanpatHeiii  TpexwieH, pa3loXkEHHE KBAJPAaTHOIO TPEXWieHa  Ha
MHOHUTEIIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWCTBO aireOpanyeckoil apoowu.
CnoxxeHue, BbIUMTAHHME, YMHOXKEHUE, JeJIeHHe anreOpandyeckux JapoOei.
PanronanbHble BEIpaXKEHUS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs1 1 HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas uHTEpHpeTalis ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YpPaBHEHUN C JBYMSI NE€pEeMEHHbIMH. [Ipumepbl pemeHuss Cuctem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 33724 anreOpandecKuM CIIOCOOOM.

HUucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJTHON NMEPEMEHHOM.

DOyHKIUN

[Torsitne ¢ynkmuu. OOnacTh OmpeneieHus] W MHOXKECTBO 3HAYCHHIM
¢ynkiuu. CriocoObl 3a1aHus PyHKITHH.

I'padux pysxmuu. Urenne cBoiicTB ¢pyHKmmu mo e¢ rpaduky. [Ipumeps
rpauKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIMK, ONUCBHIBAIOININE TMPAMYI0 M OOpaTHYIO MPOHOPIMOHATbHBIC
3aBHCHMOCTH, X rpaduku. Pyukuun Y = X2, y = X3, y = \x, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUIACC

Yuciia v BbIYMCICHUA

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE 1poOou. MHOXKECTBO AEHCTBUTEIIBHBIX YHUCEI, ICHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEYHBbIE IeCSITHYHbIe apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEJ U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JEUCTBUTENBHBIX 4YHCEN, apudMeTH4YeCKue JACHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAKOIIETO MHpPa, JJIMTEIBHOCTh IIPOIIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxeHHOE 3HAYEHUE BEIIMYMHBI, TOUYHOCTh NMpUOIMxKeHus. OKpyrieHue
yuces. [I[pukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOASIIUXCA K JIMHECUHBIM.

KBanparnoe ypaBHenue. PenieHue ypaBHEHUH, CBOASIIMXCS K KBaJIPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPEThEeW U UETBEPTOM
CTEIIEHEN PA3JIOKEHUEM Ha MHOKUTEIHU.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHU. PereHue TEKCTOBBIX 3ajiay
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ ABYyMsI NEpEeMEHHBIMU U ero rpaduk. Pemenune cuctem AByX
JIMHEWHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU. PellleHrne CUCTEM NBYX YPaBHECHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIIpETalysl CUCTEMBbl YPAaBHEHUH C IBYMSI IEPEMEHHBIMHU.

Pemmenue TekCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOM. KBaJapaTHble HEpPAaBEHCTBA.
I'padrueckass wHTEpHpeTanMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMU.

DOyHKIUN

KBagpatnunas ¢ynkius, e¢ rpaguk u cBoiictBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTApaOOITHI.

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

YucaoBble MOCIEI0BATEIbHOCTH U POrPeccUu



IlonsiTHE YHUCIOBOM IIOCIENOBATEIBLHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
PEKYppPEHTHOI popMynoi u Gopmysoi N-ro uieHa.

Apudpmernyeckas u reomerpuueckas nporpeccuud. dopmynbl N-ro ujaeHa
apu(pMETUUYECKON U F€OMETPUYECKON IPOrPECCHI, CYMMBI MIEPBBIX N YJIEHOB.

N300paxkeHne wieHOB apu(PMETHUYECKOM M TeOMETPHUYECKOW MpOorpeccuii
TOYKAMHU HAa KOOPAMHATHOW IUIOCKOCTHU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
CnoxHsbie IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJibTaThl OCBOCHHMS MPOrpaMMbl y4yeOHOro Kypca
«Anredpa» XapakTepHU3yIOTCs:

1) naTpuOTHYECKOE BOCIIUTAHUE:

NpOSIBIGHUEM HHTEpeca K TMpOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHMEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K MCIOIb30BAHUIO ITHX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpakIaHCKOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN Ipak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (YHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp IpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUNW HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCTIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEU KWU3HHU ISl YCIEIIHOW MPOdeCCHOHAIBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MIOCTPOCHHEM UHANBUAYaTBbHON TPACKTOPUM 00PA30BaHUS U KUZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTUYeCcKuX OOBEKTOB, 3aJad, PEUICHUH, pPACCYKICHWA, YMEHUIO BUJICTh
MaTeMaTU4YeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHUS

OpUEHTAIlMEl B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA YENIOBEKa, MIPUPOJIBI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HAayKH Kak cQepbl YeloBeYeCKOM
NEATEeNIbHOCTH, ATAMlOB €¢ Pa3BUTUS M 3HAUUMOCTU JJIS Pa3BUTHUS LIUBUIIU3AIUHY,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKA M MaTeMaTH4EeCKON KyJIbTYpOHl Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIMMHU HABBIKAMHU HCCIEI0BATEIbCKON
e TeIbHOCTH;



6) ¢usnmueckoe BocnmuTaHWe, (PopMHUpPOBAHHE KYJIbLTYPbI 310POBbsI H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBHIO TPUMEHSTh MaTEMAaTHUYECKHWE 3HAHUS B HMHTEpecax CBOETO
3I0pOBbs, BENEHHsS  3A0pOBOro oOpa3a KU3HU (300pOBOE  MHUTAHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUA M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPyroro 4yeaoBeKa;

7) 3KOJIOrM4ecKoe BOCIIUTAHUE:

OpUEHTAIMEH HAa MPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JUIS PEIICHUs 3a/ad
B 00JIACTM COXPaHHOCTH OKpY)KAIOlIeW Cpenbl, IJIaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJICTBUM JJIsI OKPYXKAKOIIEH Cpeabl, OCO3ZHAHUEM
100aJIBbHOTO XapaKTepa HKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) amanTanmusi K M3MEHSIIOIIUMCSI YCJIOBHSIM CONMAJBHOH W NMPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIIOBHSX HEONPEACICHHOCTH, TMOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIOJeH, MPUOOpeTaTh B COBMECTHOM JIEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIE
dbopMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOC Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUUNA KOHTPMEDP, KOPPEKTUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (DOpMYyIHUpOBaTh W OICHUBATH PUCKU H
MOCTIENICTBUS, (HOPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE IeliCTBUS

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKUA MATEMATHYECKUX
O00BEKTOB, TOHSATUN, OTHOLICHWHA MEXIY MOHATUSIMH, (HOPMYITHUPOBATH
OTIpEJICICHNs] ~ TOHSATUW, YCTAHABIMBATH CYIIECTBEHHBIM  MPU3HAK
KIaccu(UKaIMi, OCHOBAaHUS I OOOOIICHWS W CpaBHEHUS, KPUTCPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEPAUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHBIC,



BBISIBISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
NpOTUBOpeUMss B (akrax, JaHHBIX, HAOJMIOJEHUSAX M YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpUM IS BBISIBICHUS ~ 3aKOHOMEpPHOCTEM U
IIPOTUBOPEYUN;

JIeNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECJOXKHBIE OKA3aTeIbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATH aAPryMEHTAIMIO, MPHUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;
BbIOMpATh CcMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble uccieaoBaTeabCKHe JEeHCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTaHABIWBAaTh HWCKOMOE W JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOONbIIOe  WCCIEAOBaHWE IO  YCTAaHOBIICHHUIO
OCOOCHHOCTE MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTLHO (DOPMYITHPOBATh 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJEHUS, MCCIEAOBAaHUsS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M OOOOIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAINH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a0a4H;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3MPOBATH U HMHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy mpencTtaBieHus WHHOPMAIMHM W WUIUTIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMd, WHOW TpaQuKkod ©u Uux
KOMOMHAILUSIMUY,

OIICHWBATh HAJACIKHOCTh WH(OOPMAIIUU TIO KPHUTEPHUSIM, MPEIIOKCHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C
YCIIOBUSMH U LIETSIMUA OOIIECHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M IMHUCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBAThH MMOTYUCHHBIA PE3yIbTAT;

B X0JIe 0OCYXXICHHS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMO TEMBI,
IPOOJIEMBI, pelacMou 3a/1auM, BEICKA3bIBaTh MICH, HAIICIICHHBIC Ha TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUAMH JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pe3yidbTaThl  pEIICHHWS  3aJa4yd,  DKCIICPUMEHTA,
UCCIICIOBAHUs,  TPOEKTa,  CaMOCTOATEIbHO  BBHIOMpaTh  (opmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYATLHONH paOOThI MpU PEIICHHWH YYEeOHBIX MaTeMaTHYECKHX
3ajad;

NPUHUMATh 11€JIb COBMECTHOW JIEATEIbHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOrOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJIbTaT pabOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOIEH;

y4acTBOBaTh B TPYNNoOBBIX (opmax paboTel (0OCyXaeHHus, OOMEH
MHEHUSIMH, MO3TOBbl€ IITYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPIAUHUPOBATH CBOM JACHCTBUS C IPYTUMHU WICHAMU KOMaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHbIE YHHBepPcaJbHbIe Yy4eOHbIE 1eiicTBUS
Camoopranmusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BIOUpATh CIOCOO pEIIeHUs C y4E€TOM HMEIOIIHUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbII MHTEJJIEKT:

BJIAJETh CIIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aa4u;

OpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEIICHUH
3a7laud, BHOCHTb KOPPEKTHUBBI B [€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX OITUOOK, BHISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE PE3YJbTaTa ACSATEIbHOCTH MOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSICHITH MPUYUHBI TOCTHKECHUS WIIM HEJOCTHKEHUS LETH,
HaxoJUTh  OWIMOKY, JaBaThb  OLIEHKY MNPUOOPETCHHOMY  OIBITY.



NPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 7 kJjacce OOYyYarOIMICS TMOJIYYUT CIEAYIOIINE
MpEeMETHBIE PE3YJIbTATHI:

Yuciia v BbIYMCJICHUA

BoinonHsATh, coueTas YCTHbIE W THUCHMEHHBIE MPUEMBI, apUMETHUYECKUE
JEUCTBUS C PAIMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YHCIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3zHOOOpa3HbIC
crocoObl ¥ MPUEMBI BBIYMCICHUS 3HAYCHUW APOOHBIX BBIPAXKEHUH, COJEpIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucHU Yuces K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U yNOPSAI0YMBATh PAIIMOHAJIBHBIC YHCTIA.

OKpyrJTh yncna.

BhIMOTHATh TPUKUIIKY U OIEHKY PE3yJibTaTa BBIUUCICHUM, OIICHKY 3HAYCHUN
YUCJIOBBIX BBIpaXEHUN. BBIMOTHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMH
MOKa3aTeNIsIMHU.

[IpuMeHAT,  TpU3HAKH  JEIMMOCTH,  pA3J0KEHHUE HAa  MHOXKUTEIHU
HATypAJIbHBIX YHCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yabpTaThl pElICHUs 3aJa4 C YYETOM OTPaHUYEHHUI, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanvecKne BbIPpaKeHUS

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHATH
e¢ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHWs OyKBEHHBIX BBIPOKCHUN TNpPU 3aJaHHBIX 3HAUYCHMSIX
MEPEMEHHBIX.

BreimonHaTe  mpeoOpa3oBaHUS  1EJOTO  BBIPAXEHUS B MHOTOYJICH
MPUBEACHUEM TIOJIOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHAa Ha MHOTOYWIEH M MHOIOWIEHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3jI0KEHUE MHOTOWICHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemaix,
MpUMEHEHUS (DOPMYJT COKPAIIEHHOTO YMHOXKEHHUSI.

[TpuMensaTh npeoOpa3zoBaHKsi MHOTOYJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATYypAJIbHBIMU I[OKA3aTEJSIMHU IS
npeoopazoBaHus BBIPKEHUM.



YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOW, NPUMEHsA MpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. [IpoBepsTh, sBiIsgeTCS
JIM YUCJIO KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObl PU PELICHUN JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl TNap 4YHUCEN, SBIAIOMIMUXCA PEIIEHUEM JIMHEHHOIro
YPaBHEHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOW TUIOCKOCTH TpauK JHMHEHHOro YypaBHEHHS C
JIByMsI TIE€PEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHUSI.

Pemiath cucteMbl IByX JIMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEHWHBIX
YpPaBHEHHUW 1O YCIOBHUIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 33/1a4y MOJTYyYEHHBIA pE3yJIbTarT.

DOyHKIUT

N3006paxkaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHNE 33JaHHBIM
KOOpJAMHATaM, Jy4d, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATh YHCIIOBbIE IPOMEKYTKH Ha
anredpandecKkoM si3bIKe.

OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpJHMHATaM,
CTpOUTH rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINHN y = |X|.

OnuceiBaTh C TMOMONIbIO (YHKIMHA U3BECTHBIE 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSIHHUE, II€HA, KOJHWYECTBO, CTOMMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00b¢M pabOTHI.

HaxonuTe 3HaueHue GyHKIUU 10 3HAYCHHIO €€ apryMEeHTa.

[Torumats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEATbHBIX MIPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHus B 8 kJjacce OOyYarOmMMICSH TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua v BbIYUCTICHUSA

Hcnonp3oBaTh HauyajgbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
4yuces i1 CPAaBHEHUS, OKPYTJIEHUS U BBIYUCICHUM, N300pakaTh JEeHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpuMeHsaTs NOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEP)KAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOKMCTBA KOpHE.



Hcrnonp30BaTh 3amucu OOJBITUX M MAJBIX YUCENT C MOMOIIBIO TECATUYHBIX
npoOeii u creneHedt uucna 10.

AJredOpanveckne BbIpaKeHHs

[IpuMeHAT, TOHSATHE CTEMEHW C IeJBIM  [TOKa3aTelieM, BBIOJIHSTh
npeoOpa3oBaHus BRIPAKECHHIA, COIEPIKALTUX CTETICHH C IEJIBIM TIOKa3aTeeM.

BBITIOJTHATh TOKIECTBEHHBIE TMPEOOpa30BaHUs PAlMOHAIBHBIX BBIPAKCHUM
Ha OCHOBE IMMPaBUJI JICHCTBUI HaJl MHOTOWICHAMH U aNreOpandecKuMH JIpOOsIMHU.

PackiranbiBaTh KBapaTHBIA TPEXUICH HA MHOKUTEITH.

[TpumeHsATh MpeoOpa3oBaHMs BEIPAKCHHUN IS PEIICHUS Pa3TUYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX TTPEAMETOB, U3 PEaTbHOM MPAKTHKH.

YpaBHeHUs] M HEPABEHCTBA

Pemates JMHElHBIC, KBaJpaTHbIC YPaBHCHHUS W pallMOHAIBbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MIpOCTEHIIINE UCCACAOBAHMS YPABHCHUH M CHCTEM YpPaBHCHHM, B
TOM YHUCJIC ¢ IPUMEHEHUEM TpadUUECKUX NPEICTaBlIeHUH (YCTaHABIMBAaTh, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMEET, TO CKOJbKO, H
nmpouee).

[lepexoauTh OT CIOBECHOH (HOPMYITHPOBKH 3a7aud K ¢ anreOpandeckoi
MOJIETM C TIOMOIIBIO COCTaBJICHHUS YpPAaBHEHHS WJIM CHCTEMbl YpaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4M MMOJTYYEHHBIN PE3yIbTarT.

[IpyuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIi CpPaBHEHUS, OIICHKH,

peniaTh JUHEeWHbIe HEPABEHCTBA C OJHOW MEPEeMEHHOW M MX CHUCTEMBI, J1aBaTh

rpad@uyuecKyl0 WLUTIOCTPAIIMI0 MHOXKECTBAa pEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIUA

[lonumaTe ¥ HMCMOIB30BaTh (PYHKIIMOHATBHBIC MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHHMsI), OMPEACNsITh 3HaueHHe (YHKIUM O 3HAYCHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA (YHKIMU 10 €€ Tpaduky.

Ctpoutsb rpaduku 1eMEeHTapHBIX (YHKIIUHA BUA:

y =kix, y=x2, y = x3,y = [x, y = VX, ONHCBIBaTh CBOICTBa UHCIOBOIL
byHKIIMN TI0 €€ TpaduKy.

K xonmy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa ¥ BbIYUCTICHUA

CpaBHUBAaTh W YMNOPSAOYMBATH PAIMOHANBHBICE W HPPAIMOHAIBHBIC YHCTA.

BemmonaaTe apudmeTndeckue ACHCTBUS € PAIMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE W TUCBMEHHBIC TPHUEMBI, BBITIOJHATH BBIYUCICHUS C
UPpaAOHATBHBIMHA YHCIIAMH.



Haxomute 3HaueHuss CTeneHEM C LEIbIMHA I[IOKa3aTelsIMU M KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [EUCTBUTENBHBIE YHCIA, BBINOJHATH MPUKUAKY pe3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs M HEPABEHCTBA

Pemare nuHenHbIE M KBaJApaTHbIE yYpaBHEHUS, YPAaBHEHUs, CBOMISIIHUECA K
HUM, pOCTEHIINEe TPOoOHO-paIlMOHATIBLHBIC YPABHEHUS.

Pemate cuctemsl ABYX JMHEHMHBIX YPaBHEHHUU C ABYMs IIEPEMEHHBIMU U
CHUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekCTOBBIE 3ajayM  alreOpauvdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUH C IBYMsI IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, UMEET
I YpaBHCHUE WM CUCTEMA YPABHECHUW PEIUICHHUS, €CIIA UMEET, TO CKOJBKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBa, HU300pakaTh
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMChIBaTh PEUICHUE C TMOMOIIBIO
CHMBOJIOB.

Pemate  cucrembl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaThb pEIIEHHWE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3aIUCHIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnosnp30BaTh HEPABEHCTBA IIPU PEILIECHUN PA3JIMYHBIX 3a1a4.

DOyHKIUN

PacnioznaBate (yHKIMM W3y4eHHBIX BUIOB. [loka3piBaTh cxemMaTHYECKHU

pacroioKeHHe Ha KOOPIUHATHOM TIOCKOCTH rpadukoB GyHKIMIA BUaa: Y = KX, y
=kx+b,y=k/x,y=ax2 +bx+c,y=x3y=x, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth u n3o00paxaTh CXeMAaTUYECKU TpauKu KBAIPATHUHBIX (YHKIIHA,
OIMHCHIBATh CBOWCTBA KBAJPATUYHBIX (DYHKIHI MO UX Tpadukam.

PacnioznaBaTh KBasipaTHUHYIO (PYHKIHIO TTO hOpMYyIie, IPUBOAUTH PUMEPHI
KBaIpaTUYHBIX QYHKIMNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YuciioBbIe MOCIEA0BATEIbHOCTH U MPOrPecCHu

PacrioznaBath apuMeTHYECKyI0 W TEOMETPUYECKYI) TPOTPECCUH  TPH
pa3HbIX criocodax 3aAaHus.

BbINOAHATE  BBIYUCIEHUS C HUCHOAb30BaHHEM (opmyl N-To  ujieHa
apu(PMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh 4ieHbl MOCJIEIOBATEILHOCTH TOYKAMU Ha KOOPAMHATHOU
MIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HM (C UCIOJIB30BAaHUEM KaJbKYJIATOpa, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (uudgpossbie)
Ne n/nt Konrpoabnble | IIpakruyeckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcsl
1 Yucna v BeIYKCIIeHUs. ParinoHanbHbIe o5 1 bubmmoreka [JOK
yucla https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 27 1
AJIrCOPAHICCKHE BEIPDKCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 YPaBHCHHS H HCPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopywsatet n rpaguici. Gywkin 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0doduierne 0 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 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 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uugpoBbie
Ne n/m P Kontpoasubie | Ilpakrnueckue (wucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [JOK
1 Uucna n Berunciienns. KBagparusle KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruncnenus. CTeneHb ¢ elbIiM 7 bubnuoteka [IOK
MOKa3areaemM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIPAKEHUSI. 5 1 bubnnoreka [IOK
KBanpatuslii TpexuieH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIPaKEHUSI. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHuUs 1 HepaBeHcTBa. KBajpaTHbie bubnuoreka [IOK
5 15 1
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubnuoreka [IOK
8 DyHKLH. OCHOBHBIC HOHATHA ° https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
o DyHiumn. HHCIOBLIC PYHKUHMH o https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
10 IT 6 1
OBTOPEHHE  0000ICHHE https://m.edsoo.ru/7f417af8
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 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Konrpoabubie | Ilpakruyeckue (1upp )
NPorpaMmbI Bcero oOpa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
1 Uucna v BeruncneHus. [[elicTBUTENbHbIE 9 bubnuoteka [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuoreka [IOK
OJIHOW ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 1 1 bubnuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> OyHkumn 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBsie OCIEA0BATEIHHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU 18 1 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 110 [IPOI'PAMME 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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