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IHOACHUTEJIBHAA 3AIINCKA

Anrebpa SBIAETCS OJHUM U3 OIIOPHBIX KypPCOB OCHOBHOTO OOINEro oOpa3oBaHUS:
OHa oOecreYHBaeT M3Y4YeHHE APYTHX IUCITUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOTO IHKIIOB, €€ OCBOSHHE HeOOXOIUMO JUTS MPOJOJDKEHNS 00pa30BaHsI U B
IOBCETHEBHON JKM3HU. Pa3BuThHe y oOydJaroImxcs HAYYHBIX TPEICTaBICHUN O
IIPOUCXOXKJIEHHH W CYIIHOCTH aireOpandecKux aOcTpakimii, crocobe OTpakKeHHs
MaTeMaTHJecKol HayKoll SBIEHHH W TIPOIIECCOB B IPHpOJie U OOIIecTBe, polu
MaTeMaTHYeCKOTO MOJISTHPOBAHHUS B HAYYHOM MO3HAHHU U B IPAKTHKE CIIOCOOCTBYET
(hOPMHIPOBaHUIO HAYYHOTO MUPOBO33PEHUS H Ka4eCTB MBINUICHUS, HEOOXOIUMBIX JIJIS
aJlanTaliii B COBpPEeMEHHOM IH(poBoM obmecTBe. V3ydeHne anreOpsl obecniednBaeT
pa3BUTHE yMeHHS HaOII0aTh, CpaBHHBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBINUICHUS, CIIOCOOHOCTH apTyYMEHTHPOBAHHO OOOCHOBBIBAThH CBOU
JMEeHCTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBepKjeHUA. OcBoeHHEe Kypca anreOpsl
oOecriednBaeT pa3BUTHE JIOTHYECKOTO MEIUICHUS OOYYalONUXCS: OHH HUCIONB3YIOT
JMeOYKTHBHBIE W WHAYKTHBHBIE pAacCYXJICHHs, O0000IIeHne ¢ KOHKPETH3aIlHIo,
abcTtparupoBanne u aHamoruio. OOydeHnme amreOpe IpearnonaraeT 3HAYHTEIBHBII
00BEM CaMOCTOATEILHON JEATEIBPHOCTH OOYYArOIUXCs, ITO3TOMY CaMOCTOSTEIHLHOE
peIeHne 3a7a4d SBISIETCS peaan3anuei qeITeIbHOCTHOTO IIPHHITUIIA O0YISHUS.

B ctpykType mporpaMmsl ydeOHOTO Kypca «AnreOpa» III OCHOBHOTO OOIIETo
00pa30BaHHA OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOANYECKUE JIIMHIH:
«Yncma ©  BBIYHCICHUS», «AnreOpamdeckue BBEIPDOKEHHS», «YpaBHEHUI U
HepaBeHCTBaY, «Dymknum». Kaxmgas m3 3THX cojlep’KaTelbHO-METOIMISCKUX JIMHHHA
pa3BUBacTCs Ha MPOTSHKCHUU TPEX JICT U3YYCHUs Kypca, B3aHUMOJCHCTBYS C JIPYTUMU
ero JuHHSMH. B Xoze wu3ydeHHs Y4eOHOTO Kypca OOYYarOIIUMCS MPHXOIUTCS
JOTUYECKH PacCy)K/IaTh, UCIIONL30BaTh TEOPETHUKO-MHOXKECTBEHHBIN S3BIK. B cBsi3m ¢
3THM B IIPOTpaMMy y4eOHOTo Kypca «Anredpay BKIIFOUEHBI HEKOTOPhIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHBIE BO BCEX OCHOBHBIX pa3fielaX MaTeMaTHYecKOTO OoOpa30oBaHUS U
CIIOCOOCTBYIOIIIE OBJIaJICHUIO oOydJaroruMucs OCHOB YHUBEPCAIBHOTO
MaTteMaTHdeckoro s3bika. CoepiKaTeNbHOH M CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOTO
Kypca «Anrebpay SBISETCS €ro HHTETPHUPOBAHHEII XapaKTep.

Conepsxanne TuHIN «YUncna U BEIYHCICHUSD CIYXXKUT OCHOBOW I JTajbHEHIEeTo
W3yYeHUs MaTeMaTHKH, CIIOCOOCTBYeT pPa3BUTUIO Y OOYYaromuXcsl JIOTHYECKOTO
MBIIUICHHS, (OPMHPOBAHHUIO YMEHUS IIONB30BAaThCS alTOPUTMaMH, a Takke
MIPHOOPETEHNI0 TPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JUII TIOBCETHEBHOM >KH3HU.
PazBuTHe TOHATHS O YHCIE HA YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHHSA CBSI3aHO C
paIroOHAIBHBIMA U UPPAIIHOHAILHBEIMI YHCIaMH, (OPMHPOBAHHEM MPEICTABICHHH O
TEeCTBUTEIFHOM 4YHCIe. 3aBepIieHHe OCBOCHUS YHCIOBOH IHHUM OTHECEHO K
cpeaHeMy o0IeMy oO0pa30BaHHUIO.

CopepskaHre JIBYX anreOpamdecKuxX JTHHUH — «ANreOpanmdecKne BRIPKCHUS» U
«YpaBHEHHS H HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOYYaroIUXCs
MaTeMaTHYeCcKOTo ammapara, HeOOXOAMMOTO U1 pelIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB U IPAaKTUKO-OPHEHTHPOBAaHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO
obmero oOpa3zoBaHuA YydYeOHBIII MaTepual TPYIIIHPYETCS BOKPYT paIlHOHAIBHBIX
BBIpaXCHHUII. AnreOpa JIeMOHCTPUPYET 3HAauyeHHEe MaTeMaTHKH KakK s3bIKa LA
TTOCTPOSHHUA MAaTeMaTHYECKUX Mojielieii, OMHCaHus MPOIECCOB U SIBICHUI pealbHOTO
Mupa. B 3amaum oOydeHmss anreOpe BXOIAT TaKKe JalbHeillllee pa3BUTHE



ANTOPUTMHYECKOTO MBINIICHUS, HEOOXOJUMOIO, B YaCTHOCTH, 11 OCBOEHHS Kypca
uHpopMaTUKH, U OBJAJCHHE HAaBRIKAMU JIEIYKTHBHBIX paccyxaeHuil. [IpeobpazoBanue
CUMBOJIGHBIX (OpM  CIIOCOOCTBYET pa3BUTHIO BOOOpaXKEHHS, CHOCOOHOCTEH K
MaTeMaTH4E€CKOMY TBOPYECTBY.

ConepxaHue (QyHKIIHOHANbHO-TpaudyecKoll IHHUHM HaIleJIeHO Ha NOIydeHHe
0oOyJaroImUMUCA 3HAaHUH O (YHKIUMAX KaK BaKHeHIIel MaTeMaTHYecKOH MOJeNnH Jis
ONMHCAaHUS W HCCIEIOBAaHUSA Pa3HOOOpa3HBIX MPOIECCOB U SBICHUH B NpHUpPOAE U
obmiectBe. M3ydueHne marepuana CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHUS
HCIIOJIB30BaTh Pa3IUYHbIE BBIPA3UTEIIBLHBIE CPEACTBA A3bIKA MaTEMAaTUKU — CIOBECHEIE,
CHMBoOJINYecKUe, rpadudecKkie, BHOCHT BKIIAJl B (POPMUPOBaHNUE MIPE/ICTaBICHUN O poiIu
MaTeMaTHKH B Pa3BUTHU IUBWIM3AINHI U KYyJIBTYPHI.

CornacHo ydyeOHOMY ILTaHY B 7—9 KjaccaxX H3ydaeTcs YIeOHBI Kypc «Ajredpay,
KOTOPBIII BKIIIOYAeT CJIEAYIOIINE OCHOBHBIE pa3lielbl coaepxkaHus: «Ymcna u
BBIUHCIIEHHUS», «AireOpaudeckue BHIpaKEHUS», «YpaBHEHHS U HEPaBEHCTBay,
«DyHKIIHI.

Ha nsydenune ygebHOro Kypca «Anredpa» orBogurcs 306 gacos: B 7 kiacce — 102
gaca (3 gaca B Hefienmo), B 8 kinacce — 102 gaca (3 gaca B Hezmemo), B 9 kiracce — 102
gaca (3 Jaca B HeJIe0).

COJIEPKAHHUE OBYUYEHUA
7 KIIACC

Yuciaa v BBIYHCICHHSA

JIpo6u OOBIKHOBEHHBIE U JECATUYHBIE, IEPEXO0] OT OJHOIl (OpMBI 3amucH Apodeit
K Japyroil. IloHsTHe palMOHABHOTO 4YHCHa, 3allUCh, CPaBHEHHE, YHOPSA0YHBAHUE
pallMOHANbHBIX YHcel. Apudmerndeckue IeHCTBUA C pAIMOHAIBHBIMU YHCIIAMH.
Pemenne 3a1aq u3 peanpHON MPaKTUKU HA 9acTH, Ha IPOOH.

CteneHb C HaTypalbHBIM IIOKa3aTeleM: OIpejielieHne, mpeoOpa3oBaHue
BBIp2)KEHHI Ha OCHOBE OIpEJeNIeHUs, 3amuch Ooipmmx guced. [IpolleHTHI, 3amuch
IPOIIEHTOB B BuUJe ApoOu U JapoOu B BHJE IPOIEHTOB. TpH OCHOBHEIE 33/1adyu Ha
IIPOLIEHTHI, pENIeHNE 3a/1ad U3 pealbHOI MPaKTUKH.

IIpuMeHeHUE NPH3HAKOB JEIMUMOCTH, PA3JIOKEHHE HAa MHOXUTEIH HaTypalbHBIX
qHCeN.

PeanpHbIe 3aBUCHIMOCTH, B TOM YHUCJE IpsiMas H 0OpaTHAas MPOMOPIIHOHAIEHOCTH.

Anredpandyeckne BbIpasKeHHs

IlepeMeHnHBIE, YHCIIOBOE 3HAUECHHE BBIPAXKEHHUA C INepeMeHHOH. JlomycTumsbie
3Ha4YeHHs NepeMeHHbIX. [IpescTaBiieHHe 3aBUCHMOCTH MEXKAY BEIHYHMHAMH B BHIE
dbopmynsl. Beraucnenus mo ¢opmynaMm. [IpeobpazoBaHne OYKBEHHBIX BBIpaKeHUIA,
TOXJIECTBEHHO paBHBIC BBIPAXKEHUS, IIPABHIIA IPe0Opa30BaHIs CYyMM U IIPOU3BEICHHUI],
MpaBHJIA PaCKPBITHS CKOOOK U MPUBEICHUS TOJO0OHBIX ClIaraeMpIX.

CBolicTBa CTENIEHU C HATypaJdbHBIM MOKA3aTEIIEM.

OnnHounensl U MHorowieHbl. CtenmeHpr MHorouneHa. CllokeHHE, BBIYHTAHHUE,
YMHOXXEHHE MHOTrowIieHOB. DopMysbl COKpamEHHOTO YMHOXKEHUS: KBaJpaT CyMMbI U
KBaapaT pasHoctu. DopMylia pasHOCTH KBaJparToB. Pa3nokeHHE MHOTOWIECHOB
Ha MHOXHTEIIH.

YpaBHeHHS H HepaBeHCTBa



VYpaBHeHHe, KOpE€Hb YpaBHEHHsA, IIpaBHiIa IIpeoOpa3oBaHHs ypaBHEHHS,
PaBHOCHIBHOCTh YPaBHEHUIA.

JImHellHOE ypaBHEHHE C OJHOI IIEPEMEHHON, YHCIO KOpPHEH JHUHEWHOTO
YpaBHEHHUS], pelIeHUEe JIUHENHBIX ypaBHeHHIl. CocTaBIeHHE YpaBHEHHI IO YCIIOBHIO
3a7a4i. Pemenne TeKCTOBBIX 33/1a4 ¢ IIOMOIIBIO0 YPaBHEHHII.

JluneitHoe ypaBHEHHe ¢ JAByMs IlepeMeHHBIMH U ero rpaduk. CucreMa ABYX
JUHEHHBIX YpaBHEHUI ¢ IByMs IlepeMeHHBIMU. Permenne cucteM ypaBHEHHI cIIocoO0M
nojictaHoBKU. [IpuMeps! penieHns TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUI.

DOyHKIHH

Koopamuata Touku Ha mpsamoil. YuciioBble NpoMexyTKH. PaccrosiHme Mexmay
JIBYMS TOYKaMHU KOOPIHHATHOM IIPSMOM.

[IpsimoyronpHas cuctema koopAauHat, ocu Ox u Oy. AGcnucca u opJUHATa TOYKH
Ha KoopauHaTHOIl minockoctu. IlpumMepsr rpadukos, 3agaHHbIX (Gopmynamu. UreHue
rpadukoB peanbHBIX 3aBHcuMocTell. [lorsarue dyukmuu. I'padux dynkmunu. CBoiicTBa
dbyuknuit. Jluneitnas dyuknmsa, e€ rpaduk. I'padux dyaxnmm y = [x|. I'paduaeckoe
pEIIEHNE TUHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPaBHEHUH.

8 KUIIACC

Yunciaa 1 BBIYHCTICHHA

KBagpaTHsiit kopeHb u3 uncia. [lonstue 06 uppanuoHanbHoM uncie. JlecaTudneie
NpUOMIKEHUs HUppaluoHANBHEIX uynced. CBolicTBa apudmeTHdeckux KBagpaTHBIX
KOpHe U X IpHUMEHEHHE K IMpeoOpa30BaHUI0 YHCIOBBIX BBIpaXKEHUN H BBIYUCICHUSIM.
JleliCTBUTENLHBIE YHCIIA.

CTeneHs ¢ IeNIbIM MoKa3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aIllCh YHCIA.

Anredpandyeckne BbIpasKeHHs

KBazipaTHslil TpEXWieH, pa3IoKeHHe KBapaTHOrO TpEXUIeHa Ha MHOKHTENN.

Anrebpandeckas apo0b. OCHOBHOE CBOMCTBO airedpandeckoii 1podu. Cioxenue,
BBIUNTAHHE, YMHOXCEHHE, JIeJieHHe alreOpandeckux JApobOeii. PanmonanbHbie
BBIpaXKEHHS U UX IpeoOpa3oBaHUeE.

YpaBHeHHsI H HepaBeHCTBa

KBagpaTHoe ypaBHeHHe, dopMyrna KopHell KBaJpaTHOTO ypaBHeHusa. leopema
Buera. Pemenne ypaBHeHHI, CBOAAIUXCS K JIUHEHMHBIM U KBaJipaTHbIM. lIpocTeiimue
JpoOHO-paliOHaIbHbIE YPABHEHHUS.

I'paduueckas uHTepnperanus ypaBHEHHI C JBYMS NEPEeMEHHBIMH U CHCTEM
JUHENHBIX YpaBHEHHH ¢ JByMs NepeMeHHbIMU. lIpumepbl pemeHuss cHCTEM
HEJHHEHHBIX YPaBHEHHUII ¢ ABYMS I€pEMEHHBIMH.

Penrenne TeKCTOBBIX 33124 anredpandeckKuM CIocOOOM.

HucnoBsle HepaBeHCTBAa M HX cBolicTBa. HepaBeHCTBO ¢ OJHOI IIepEMEHHOM.
PaBHOCUIILHOCTH HEpaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OJHON ITepeMeHHOI. CHUCTEMBI
JIMHENHBIX HEPABEHCTB C OJJHOU IEPEMEHHOII.

DyHKIHHA

[Tonsarue ¢yukmuu. OOmacTh ompeAeneHNUs H MHOXECTBO 3HaueHHIN (yHKIUN.
CriocoOwr 3a1anns GYHKITHIL

I'padux ¢pyuxuu. Urenne cBoiicte pyukimm mo e€ rpadpuky. [Ipumepsr rpadukoB
(GyHKITUH, OTPaKAIOIUX pealibHbIE IPOIECCHI.



@OYHKIIUN, ONUCHIBAIOIIHE TPIMYK® W  OOpaTHYH  IPOIIOPIIHOHATLHEIE
2 3
saBucuMocTH, ux rpadukm. PyEkmmr y = x°, y = x°, y = Vx, y=|x|. [padmaeckoe
peleHne ypaBHEHHI U CHCTEM ypaBHEHHIA.

9 KUIIACC

Yucnaa 1 BBIYHCTICHHA

PannonanpHble 4mClIa, HpparUoOHAIbHBIE YHCIIA, KOHEYHBIE U OECKOHEYHBIE
JecATHYIHBIe IpoOou. MHOXeCTBO JAeHCTBUTENIBHBIX YUCEN, AeHCTBUTENbHBIE YHCIIa KaK
OeCKOHEUHBIE JeCATHYHBIE JpoOu. B3aMHO O0/HO3HAYHOE COOTBETCTBUE MEXKIY
MHOXECTBOM JE€HCTBUTEIIBHBIX YUCET U KOOPIHHATHO IIPSAMOII.

CpaBHeHue  JCHCTBUTENBHBIX  Yucel,  apudMeTHUYecKHe  JelicTBHI ¢
JIeHICTBUTEILHBIMHI YHCIAMH.

Pazmepsl 00BEKTOB  OKpy»Kalollero MHpa, JIUTEILHOCTh IIPOIIECCOB B
OKPYXKAIOIIEM MUpPE.

[IpubnmxéHHoe 3HAUYEHHE BEIWYUHBI, TOYHOCTh NpuOmDKeHus. OKpyTrieHue
gucen. IIpukuaka u onieHKa pe3yabTaTOB BBIYUCIEHUI.

YpaBHeHHs H HepaBeHCTBa

JInneliHoe ypaBHeHue. Pemenne ypaBHeHNH, CBOJAIINXCS K JIMHENHBIM.

KBagpatHoe ypaBHeHme. PemieHne ypaBHEHHIl, CBOASINUXCS K KBaJpPaTHEIM.
bukBanparHoe ypaBHeHue. lIpuMephsl pemieHus ypaBHEHUN TPEThEH U YETBEPTOU
CTENeHEe! pa3I0KeHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallHOHANBHBIX YypaBHeHUil. PemieHnme TeKCTOBBIX 3ajad
anreOpandecKiuM METOJIOM.

YpaBHeHHE ¢ JBYMS IIEpEMEHHBIMH U ero rpaguk. PemeHme cucrem JABYX
JIMHENHBIX yYpaBHEHUII C JABYMs II€EpeMEHHbIMHU. PelieHne cuctem JBYX YpaBHEHHH,
OJHO U3 KOTOpPHIX IMHeiiHoe, a Jpyroe — BrTopoil cTeneHu. ['paduueckas
HHTEPIIPETAlUs CUCTEMBI YPAaBHEHUII C ABYMS NEPEMEHHBIMH.

Penrenne TeKCTOBBIX 3aa4 anreOpandeckKuM CIocoOOM.

UucnoBsle HEPAaBEHCTBA U HX CBONCTBA.

Pemrenne ImMHENHBIX HEpPAaBEHCTB C OJHON IlepeMeHHON. PemeHune cucreM
JTUHEHHBIX HEPaBEHCTB C OJIHOU mepeMeHHol. KBapaTHele HepaBeHcTBa. | paduaeckas
HHTEPIIPETALNs HEPABEHCTB H CHCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

DOyHKIHH

Kpanparugnas ¢yskiusa, e€ rpaduxk u cBoiictBa. Ilapaboma, KoopAaHHATHI
BEPIIHHBI 1apaloabl, OCh CHMMETPHHU apaboIIbI.

Ipaduxn dymxmmit: v =kx, y=kx +b, y=k/x, y=x3, y = Vx, y = |x| 1 ux
CBOIICTBA.

YucaoBble NocaeI0BaTeIbHOCTH H Inmporpeccuu

IlonATne 4YHCIOBONI  IOCHEAOBAaTEIIBHOCTH. 3aJlaHHE  II0CIIEIOBAaTEIEHOCTH
peKyppeHTHON GopmyIoii 1 GopMyII0il #7-TO WIeHa.

Apudmernyeckas U TreoMmeTpuueckas Imporpeccun. DopMynsl n-To UieHa
apudMeTHIECKON U TeOMETPUIECKON MIPOrpeccHil, CyMMBI IEPBBIX /1 WICHOB.



N306pakeHne WieHOB apu(PMETHISCKON H T€OMETPHIECKON MPOTpecCHil TOUKaMHI
Ha KOOPJHMHATHOHW IIOCKOCTH. JIMHENHBINI U >SKCIOHEHIHANBHBIN pocT. CIOoXKHBIE
IIPOIIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yJabTaThl OCBOCHHUS IIPOTpaMMBI ydeOHOTO Kypca «Anredpax
XapaKTEepU3YIOTCH:

1) naTrprHoTHYecKoe BOCIIHTAHHE:

IIPOSIBIIEHUEM HHTEpeca K MPOIUIOMY U HACTOAIIEMY POCCHIICKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHHEM K JOCTIDKEHUSAM POCCHIICKHX MaT€MaTHKOB M POCCHICKOU
MaTeMaTH4YeCKOIl IIKOIbI, K HCIIOJb30BAHUIO 3THX JOCTIDKEHHII B JAPYTrHX HayKaxX H
MPUKIAAHBIX cepax;

2) rpasKIaHCKOe H TyXOBHO-HPABCTBeHHOEe BOCIIHTAHHE:

TOTOBHOCTBIO K BBHITIOTHEHUIO 00513aHHOCTEH I'pak/IaHUHA U peallu3allii ero Mpas,
IpeACTaBlIeHHeM O MaTeMaTHYeCKHX OCHOBaxX (DYHKIIHOHUPOBAHUA Pa3IHYHBIX
CTPYKTYp, SBIEHHII, IpolleAyp TpaxJaHCKOTO oOmiecTBa (HAmpuMep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO STHYECKUX MpoOJIeM, CBSI3aHHBIX C
MIPaKTUYECKUM IPUMEHEHHUEM JOCTHKEHUII HayKH, OCO3HAHHEM Ba)KHOCTH MOpPAJIbHO-
STHYECKUX IIPHHITUIIOB B JEITeILHOCTH YIEHOTO;

3) TpyaoBOe BOCIIHTAHHE:

YCTAaHOBKOII Ha aKTUBHOE YydYacTHE€ B pEIIeHHH NpaKTHYeCKUX 3ajad
MaTeMaTH4YeCKOil  HalpaBIE€HHOCTH, OCO3HAHHEM BAXKHOCTH  MaTEMaTHYECKOTO
oOpa3oBaHHUs Ha TMPOTSHKEHHH BCEH JKU3HH JUIA YCIENHOH mpodeccuoHaabHOM
NEeATeIPHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM H
IIOCTPOEHUEM HUHAUBHUIYaTbHONH TpaeKTOpPUH 0OO0pa30BaHUS M HKU3HEHHBIX IUIAHOB C
y4E€TOM JINYHBIX HHTEPECOB U OOIECTBEHHBIX TOTpeOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K  SMOIMOHAILHOMY W 3CTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peIIeHUH, pacCyKJeHUN, YMEHUIO BUJIEThH
MaTeMaTH4YeCKUe 3aKOHOMEPHOCTH B HUCKYCCTBE;

5) mneHHOCTH HAYYHOI'0 NO3HAHHS:

OpHEHTaluell B  JEATEIIBHOCTH Ha  COBPEMEHHYIO CHCTEMY  Hay4HBIX
MpPECTAaBICHUII 00 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHS 4YeIOBeKa, NPUPOJABI H
oOmiecTBa, IIOHUMAaHHEM MaTeMaTHYeCKOH Haykd Kak cdepsl dYelnoBedecKol
JeSITeIbHOCTH, 3TAlloB €€ pa3BUTUS U 3HAYUMOCTH JJIsI pPa3BUTHUS ITUBUIN3AIUH,
OBJIAJICHHEM S3BIKOM MaTE€MaTUKH H MaTeMaTHYeCKON KYJIbTYypoH KaK CpeJICTBOM
IIO3HAHUSA MHpa, OBJAJEHHEM IIPOCTEHIINMHU HaBBIKAMHU  HCCIIEOBATEIIbCKOM
JIeSITEIbHOCTH;

6) pu3nuyeckoe BoCHHTaHHe, (opMHpPOBaHHE KYJIbTYPbl 3I0POBbA H
IMOIHOHATIBLHOIO 0.JIaroMmoJIyYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHYECKHUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBbS,
BeJICHUS 3J0pOBOTO 00pa3za KU3HHU (37]0pOBO€ MUTaHHE, cOAaTaHCHUPOBAHHBIN pPEXUM
3aHATHH W OTJbIXa, perynspHas ¢u3ndeckas akKTUBHOCTH), C(HOPMUPOBAHHOCTHIO



HaBbIKa pedrekcuu, MpU3HAHUEM CBOET0 MpaBa Ha OIINOKY U TaKOTO K€ IIpaBa Jpyroro
YEeII0OBEKa;

7) 3KoJIoOrH4YecKoe BOCIIHTAHHE:

OpHEHTaluell Ha NPUMEHEHHE MaTeMaTUYeCKUX 3HaHWUIl JUIA pelleHus 3ajad B
00IIacTH COXPAHHOCTH OKpYXKaroIell cpeibl, ILIAHHPOBAHUSA MOCTYIIKOB U OIEHKH UX
BO3MOXHBIX TIOCHEACTBHI Ui OKpY’Karomel cpeapl, OCO3HAaHUEM TJI00aLHOIO
XapakTepa SKOJIOTHYECKHUX Mpo0iieM U MyTell HX pelieHus;

8) amanTanmus K H3MEHSIIIHMCH YCJIOBHAM CONHAJLHOH H NPHPOIHOH
cpeabl:

TOTOBHOCTBIO K JICHICTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, MOBBIINIEHHIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUYECKYI0 IeATeIbHOCTh, B TOM YHCIIE yMEHHE
YUIUThCA y APYTUX II0jiel, IpuoOpeTaTh B COBMECTHON JEATEIbHOCTU HOBBIE 3HAHMHA,
HaBBIKH U KOMIIETEHITUU U3 OIIBITA JPYTHX;

HEeO0OXOUMOCTHIO B (GOpPMHPOBAHIU HOBBIX 3HAHUH, B TOM 4Hcie (HopMyIHpoOBaTh
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BbEKTaX U SABICHUAX, B TOM YHCIIE paHee HEU3BECTHHIX,
0CO3HABaTh JMe(PUIUTH COOCTBEHHBIX 3HAHHUII U KOMIIETEHTHOCTEl, INTaHUPOBAThH CBOE
pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIIHIO, BOCIIPHHHMATh CTPECCOBYIO
CUTyallU}I0 KaK BBI30B, TpeOyoomuili KOHTpMep, KOPPEKTHPOBAaTh IpPHHUMaeMbIe
pemeHus u JAeiicTBus, GopMynaHpoBaTh U OIEHHBaTh PUCKH U IIOCIEICTBUS,
(hopMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIBTATHI

IIo3HaBaTe/IbHEBIE YHHBEpPCAJILHLIE yqeﬁnble aeiicTBUA

ba3oBble JoruyecKkHe JeHCTBHSA:

e BBIABIATh U XapaKTEpPU30BaTh CYIECTBEHHBIE IIPH3HAKH MaTeMaTHYECKHX
OOBEKTOB, IOHATHII, OTHOINEHUH MeXAy MOHATUAMHU, (OPMYIHpPOBAThH
OIIpeJIeIeHUS MOHATHH, yCTaHABJINBAaTh CYII[€CTBEHHBII IIpU3HAK
KIaccupUKaIMH, OCHOBAaHHUA JUIA OOOOINEeHHS U CpaBHEHHSA, KPUTECPUH
IIPOBOIMMOTO aHAJIN3a;

¢ BOCIIPUHUMATh, dbopMyIHpoBaThH 51 peoOpa3oBEIBATh CYXKJICHHUS:
yTBEpAUTEIbHBIC H OTPHUITATEIbHBIC, EAHNHUYHBIC, YaCTHBIE U 00IIIe, YCIOBHEIE,

e BBIABIISITh MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U M MPOTUBOPEYUS B
(dakTax, MaHHBIX, HAOMIOJECHUAX MU YTBEPKIACHUAX, MpEAJararb KpUTCPUH A
BBISIBIICHUS 3aKOHOMEPHOCTEH U IMIPOTUBOPEUUIL;

e J€NaTh BBIBOJIBI C UCIIOJH30BAaHHEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUEHU, YMO3aKJIUYEHU 10 aHAJIOTHH;

e pa3dupaTh [JOKa3aTeIbCTBA MAaTEeMAaTHUYSCKUX VYTBEPXKISHHII (IpsAMBIE U OT
IIPOTHBHOT0), IIPOBOJUTH CaMOCTOATEILHO  HECJOXHBIE JIOKA3aTeIhCTBA
MaTeMaTHIeCKUX (aKTOB, BEICTPAHBATh apryMEHTAIIUIO, IPHBOJUTE IPUMEPHI U
KOHTPIPHMEpPHI, 000CHOBBIBATh COOCTBEHHBIEC PACCYKICHUS;

e BEIOHpATH CIIOCOO pereHus yd4eOHOH 3a7a4du (CpaBHUBATh HECKOJIHLKO BapUAaHTOB
pelIeHnsA, BBHIOMpAaTh HamOoJee MOAXOMAIHII ¢ VIETOM CaMOCTOSATEIHHO
BBIJICIICHHBIX KPUTEPUEB).



ba3soBrble HcclleqoBaTeIbCKHE JeHCTBHA:

HCIIOJB30BaTh BOIIPOCHI KaK HCCIENOBATEIBCKUN HMHCTPYMEHT II03HAaHUS,
dbopMyTHpOBaTE  BOIPOCH, (UKCHpYIOIHE MPOTHBOpEYHE, IMPOoOJIeMy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh MCKOMOE U JaHHOe, (OpPMUpPOBATh TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MIO3HIIUIO, MHEHUE;

IPOBOJUTH II0  CAMOCTOATEIBHO  COCTABJICHHOMY IUIaHY  HECJIOYKHBII
KCIIEPUMEHT, HEOOJBINIOE WCCICAOBaHHE II0 YCTAaHOBICHHIO OCOOCHHOCTEH
MaTEeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEI 00BEKTOB MEXY COOOIT;
CaMOCTOSITEIbHO (OpPMYIHpOBAaTH 00OOMIEHHS H BBIBOABI IO pe3yiIbTaTaM
IIPOBEAEHHOIO  HAOMIOJCHUS, HCCIECIOBAaHHS, OIEHHUBAThL JOCTOBEPHOCTH
IIOJIyYeHHBIX Pe3yIbTaTOB, BEIBOJOB U 00OOIIEHUI;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TIIpoIlecca, a TaKKe BBIJBHTATh
IIPE/IMOJI0KEHHS O €T0 Pa3BUTHH B HOBBIX YCIOBHUSAX.

PaboTa ¢ unpopMmanmeii:

BBISBJIISATE  HEJOCTAaTOYHOCTh U U30BITOYHOCTh  UHpOpMAIUU, IaHHBIX,
HEOOXOIUMEBIX JUIA pellleHus 3ajauu;

BEIOHpaTh,  AaHAJIW3UPOBATh, CHCTEMAaTU3UpOBaTh U  HHTEPIPETHPOBATH
HH(pOpMAIIIO Pa3IUYHBIX BUJIOB U (popM IIpe ICTaBICHNUS;

BEIOHpaTh (hopMy mpejcTaBiIeHUs HUHGOPMAIUU U HLTIOCTPUPOBATH pelIacMble
33/1aud CXeMaMH, JUarpaMMaMu, HHOU rpauKoil U UX KOMOUHAIUAMY;
OIIEHUBATh HAAEKHOCTh HHPOPMAIIUN MO0 KPUTEPUIM, MPE/ITIOKEHHBIM YIUTEIEM
1 c(hOpPMYITHPOBAaHHBIM CaMOCTOSITEIBHO.

KOMMYHHRE!THBHI:IG yYyHuepepcaJldbHEIE y'leﬁlll:le ,I[eﬁCTBl[ﬂ:

BOCIIPHHUMATh U (HOPMYIMPOBATH CYXXJICHHS B COOTBETCTBHH C YCIOBHUSMH H
IesIMH  OOIIEeHHS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U IMCHEMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO XOJy peIeHus 3aTadH,
KOMMEHTHPOBATh MOJYICHHBIH Pe3yIIbTaT;

B XOJile OOCYXJIEHHS 3aJaBaTh BOIPOCHI IIO CYINECTBY OOCYKIaeMOH TEMHI,
Ipo0JeMBI, perraeMoil 3ajjadl, BBICKAa3bIBaTh WJIEU, HAIleJICHHBIE Ha IIOUCK
pEIeHNs, COMOCTaBIITh CBOHM CYXKICHHUS C CYXISHUSIMH JPYTHX YYaCTHHUKOB
nranora, OOHapy)KUBaTh pa3lIMuie H CXOJICTBO ITO3HUIINI, B KOPPEKTHOI (opme
(hopMyTUPOBaTh Pa3HOTIACHS, CBOH BO3PasKCHHUS;

MPEACTABIATh PE3yAbTaThl PEeIIeHUs 3a/add, SKCIepHUMEHTa, WCCIIeIOBaHN,
IIPOEKTa, CaMOCTOSTENBHO BBRIOMpaTh (OopMaT BEICTYIUIEHHA C Y4ETOM 3ajaad
IIpEe3eHTAIlUN U 0COOECHHOCTEH ayJUTOPUN;

IIOHUMAaTh H WCIOIB30BaTh IPEHMYINECTBA KOMAHIHOI ¥ HHIUBHAYaTbHOM
paboOTHI IPH peNIeHHH YIeOHBIX MaTeMaTHIECKUX 3a/1aY;

NPUHUMATh TIelb COBMECTHOH JIEATeNbHOCTH, IUTAHHPOBATh OpPTaHU3AIHIO
COBMECTHOIT pabOThI, paclpeaeniTh BUALI paldoT, JOroBapuBaThcs, 0OCYKIATh
IIpoIlecc U Pe3yIbTaT paboThl, 0000MAThF MHEHUS HECKOIBKUX JIFOICiT;
y9acTBOBAaTh B TPYMIIOBBEIX (opMaxXx padOTH (0OCYXKIeHHSI, OOMEH MHEHHSIMH,
MO3TOBBIE INTYPMBI U JIpYTUE), BBHIIONHATH CBOK YacTh pabOTHl U
KOOPJIUHUPOBATh CBOHM JEHCTBHUS C JAPYTHMH WICHAMH KOMAaHJBI, OIEHHBAThH
KageCTBO CBOETO BKIIAJa B OO MPOIYKT MO KPUTEPHAM, C(HOPMYITUPOBAHHBIM
YY9aCTHHKAMH B3aUMOJICHCTBIA.

PeryasiTHBHbIE YHHBepcaJbHbIe YUeOHbIe IeficTBHSA



CamoopraHu3zanus:

e CAMOCTOSITEIHHO COCTABJIATH ILIAH, aITOPUTM pEIeHUs 3a7adu (MM €ro 4acTh),
BEIOHpATh CIOCOO pemnIeHUsA ¢ YIETOM HMEIONMUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEI, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BapUAHTHI pPEIIECHUIl C
ya€ToM HOBOII HH(pOpMaIH.

CaMOKOHTPO.JIb, SMOIIHOHAIbHbIH HHTE/LNIEKT:

e BIAJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAaMOKOHTPOJIL IIpollecca H pe3yJbTara
pelIeHns MaTeMaTU4YeCKOI 3aJa4H;

o TpEeABHAETh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HUKHYTh IIpU pEIICHHUU 3aJadH,
BHOCUTh KOPPEKTHBHI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HalJIeHHBIX OIMHOOK, BEISIBIEHHBIX TPYIHOCTEH;

e OIIEHUBaTh COOTBETCTBHE pe3yJbTaTa JESITEIbHOCTH IIOCTaBICHHON LEeIMH H
YCIOBUAM, OOBACHATh NPHYUHBI JOCTIIKEHUS WIH HEJOCTIDKEHHUS IIeNu,
HaX0/IUTh OIIHOKY, aBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATHI

K xonIy o0ydeHnus B 7 kiacce oO0ydJaromiuiics MOIydIUT CIEAYIONIUE IpeIMETHEIE
pe3yIbTaThl:

Yucia 1 BBIYHCIEHHSA

BrimomHATE, codeTas yCTHBIE H MUCEMEHHBIE IPUEMBI, apudMeTHIeCKUE IeHCTBUA
C parHOHATLHLIMI YHCIAMI.

HaxoauTh 3Ha4YeHNs YUCIOBBIX BBIpaXKEHUI, IPUMEHATh pa3HO00pa3HbIE CIIOCOOBI
U IpUEMBI BRIUUCIICHHS 3HAYEHUH APOOHBIX BBIpaKEHUU, COAEpKAIUX OOBIKHOBEHHBIE
U JIECSTHYHBIE IPOOI.

Ilepexoqutes OoT oaHONH QopMBI 3amucu dYucel K Jpyroi (mpeodpa3oBHIBATH
JECATHYIHYIO Apo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU B
OECKOHEYHYIO JICCATHIHYIO JPOOB).

CpaBHUBATH U YHOPSIOYUBATH pallHOHAILHBIEC YUCTIA.

OxpyrisaTh gucia.

BemomHATE ONPUKUJKY U OIEHKY pe3ylbTaTa BBIYUCICHHH, OIEHKY 3HaueHUMH
YUCIIOBBIX BBIpaKeHU!. BHIMOTHATH AeHCTBHSA CO CTENEHSAMU C HaTypalbHBIMU
IOKa3aTeIMH.

[IpuMeHATh TPHU3HAKU ACIHMOCTH, pPa3lIoKEHHE Ha MHOXUTEIH HaTypaldbHBIX
qucell.

Pemate mpakTHKO-OpHEHTHPOBAHHBIE 33/1a4d, CBS3aHHBIE C OTHOIIEHUEM
BEIMYHMH, MPOMOPIHOHANBHOCTRIO  BENHYHH, TIPOIEHTAMH, HHTEPIPETUPOBATH
pe3yIbTaThl pelIeHHs 3aJad ¢ Y4ETOM OTrpaHHYeHHUll, CBSA3aHHBIX CO CBOICTBaMH
paccMaTpUBaeMbIX 00BEKTOB.

Anredpandyeckue BbIpasKeHHs

Hcnonp3oBath anrebpandeckyr0 TEPMUHOJIOTUIO U CHUMBOIHKY, IPHMEHSTH €€ B
IpoIlecce OCBOCHHS yueOHOro MaTepHaia.

Haxonute 3HaueHHss OYKBEHHBIX BBIPAKCHHII TMpU 33JaHHBIX 3HAYCHHSX
IepEMEHHBIX.

BrmomHaTe mpeoOpa3oBaHUs NENOT0 BBIPAKEHHS B MHOTOWIEH NpPHUBEACHUEM
MOJOOHBIX CIaraeéMbIX, paCKpBITHEM CKOOOK.



BrmonHATE YMHOXKEHHE OJHOYIEHA Ha MHOTOYWIEH U MHOTOYIEHa Ha MHOTOYJIEH,
MPUMEHATH (OpMyIIBI KBaJIpaTa CyMMBI U KBaJipaTa pa3HOCTH.

Ocy1iecTBIAATH pa3ioKeHUE MHOTOUJIEHOB HA MHOXKUTEIH € IIOMOIIBIO BEIHECEHUS
32 CKOOKH OOINEro MHOMHTEINs, TPYINIUPOBKU CIaraeMblX, HpHMeHeHus Gopmyn
COKpaIEHHOI0 YMHOKEHHUS.

[IpumeHATh NpeoOpa3oBaHUs MHOTOWICHOB /I PENICHHS PAa3IUYHBIX 33/Jad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, H3 PEaIbHOI IIPaKTHKH.

Hcnons30BaTh CBOICTBAa CTENEHEH C HATypalbHBIMHU IIOKa3aTeIsAMHU  JJIA
npeoOpa3zoBaHNs BEIpaXKEHUIA.

YpaBHeHHSs H HepaBeHCTBa

Pemates nuHElHBIE YypaBHEHHA C OJHONM IIEPEMEHHON, NPUMEHSAA IIpaBHUIa
Iepexo/ia OT HCXOJHOTO YpaBHEHHSA K PaBHOCHIBLHOMY eMmy. IIpoBepsaTs, ABIsAETCS H
YHCJIO KOPHEM YPaBHEHHS.

[Ipumenars rpadudeckie METOJbl IPU pEIICHUH JIHHEHHBIX ypaBHEHHII U HX
CHUCTEM.

[ToOupaTs mpuMephl Map YUcenl, ABISIONUXCS pelleHHeM JTHHEITHOTO YpaBHEHUA
C ABYMS IIEPEMEHHBIMU.

CTpouth B KOOPJUHATHOM ILIOCKOCTH TpaduK JIHHEHHOTO ypaBHEHHS C JIByMS
IepeMEHHBIMU, TONB3YACh TpadKOM, IPHBOAUTE IPUMEPHI pEIIeHUS] YPAaBHEHUA.

Pemats cucteMsl JAByX JIHUHENHBIX ypaBHEHUIl C JBYMs II€pEMEHHBIMU, B TOM
qucie rpaguaeckK.

CocTaBiATh U pemiaTh JUHEIHOE YpaBHEHHE WIH CUCTEMY JUHEHHBIX ypaBHEHUH
II0 YCIOBHIO 3aJjaull, HUHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4dd
IIOJIy9€HHBIH pe3ynbTar.

DOYyHKIHHA

N300pakaTh Ha KOOPAMHATHON MPAMOIl TOUKH, COOTBETCTBYIONIHE 33/IaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, HUHTEPBAJIbl, 3alHCHIBATh YUCIOBBIE INPOMEXKYTKH Ha
anrebpandecKoMm s3BIKe.

OTmedaTh B KOODAUHATHOI IUIOCKOCTH TOYKH IIO 3aJaHHBIM KOOpJHHAaTaM,
CTPOUTH TpauKH TUHEHHBIX QYHKITHHA. CTpouTh rpaduk GyHKINUN y = [X|.

OnuceIBaTh ¢ MOMOINBI0 (PYHKIUI H3BECTHBIE 3aBUCHMOCTH MEXy BEINUYHHAMU:
CKOpPOCTh, BpeMs, pacCTOsHHUE, IIeHa, KOJIMYECTBO, CTOUMOCTbh, IIPOU3BOAUTEILHOCTD,
BpeMs, 00BEM pabOTHL

Haxoauts 3HaueHUe (PYHKIIUU 110 3HAYSHUIO €€ apryMeHTa.

Ilonumate rpadudeckuii cmoco0 mpencTaBiIeHUS U aHamu3a uHQpopMamuy,
U3BIEKaTh U UHTEPHPETHPOBATH HH(OpMAIHIO U3 TPapUKOB pealbHBIX IMPOIECCOB U
3aBHCHMOCTEH.

K xoniry o6ydenns B 8 kiacce obydaroniuiics NOIydUT ClAeAyIONIUE IpeIMEeTHbIE
pe3yNbTaThl:

Yuncnaa 1 BBIYHCTICHHA

Hcnonp30BaTh HadalbHBIE MPEACTABICHUS O MHOXECTBE JICHICTBUTEIHHBIX YHCEI
JUIS CPaBHEHHUsA, OKPYIJICHUS U BBIUMCIEHHH, H300paxkaTh JAeHCTBUTENbHBIE YHCIA
TOYKaMH Ha KOOPAUHATHON IPAMOM.

[Ipumenarpr mOHATHE apuUPMETHYECKOTO KBAJpaTHOTO KOPHSA, HaXOJUTh
KBaJIpaTHbIE KOPHHU, HCHONB3ysS IIpH HEOOXOJUMOCTH KaNbKYIATOP, BBIIOIHATH



npeoOpa3oBaHusl BRIpaXKEHHUH, COJlepKaIlUX KBaJIpaTHBIE KOPHH, UCIOIB3Ys CBOICTBa
KOpHEM.

Hcnonp30Bath 3anmucu OONBIINX H MaJIbIX YHCEN ¢ MIOMOIBIO JEeCATHIHBIX JpoOei
U creneHen gucia 10.

Anredpandyeckne BbIpasKeHHs

[IpuMeHATH MOHATHE CTEIICHH C IENIBIM IT0Ka3aTeaeM, BEITIOIHATE IpeoOpa3oBaHus
BBIpa)KEHUI, COIEPKAIIUX CTEIIEHH C IEIbIM ITOKa3aTeNIeM.

BrmomHATE TOXIECTBEHHBIE NpeoOpa3oBaHUs pPAIlHOHATBHBIX BBIPAXKEHUI Ha
OCHOBE IIpaBMJI JeHCTBUI HAJ] MHOTOWIEHAMH U alNre0pandecKiuMu ApOoOsMIL.

PacknaneiBaTh KBaJIpaTHEIN TPEXWIEH HA MHOMKUTEIIN.

[Ipumenars npeoOpa3zoBaHUS BBIpaXXEHUN Ui pENISHUs Pa3IHYHBIX 33/1ad U3
MaTeMaTUKHU, CMEXHBIX MPEIMETOB, H3 PealbHOMN MPaKTUKU.

YpaBHeHHS H HEpaBeHCTBA

Pemnrate nuHeliHble, KBaJpaTHbIE YpaBHEHUS U pallMOHAIBHBIE YypaBHEHUS,
CBOJIAIIUECS K HUM, CHCTEMBI IBYX YpaBHEHHII C ABYMS I€pEMEHHBIMH.

[IpoBouTh mpocteiinne HccieT0BaHUSA YpaBHEHHUII U CHCTEM YpaBHEHUH, B TOM
quclie ¢ IpUMEHEHHEM TpapuyecKuX IpeCTaBlIeHuil (yCTaHABIHBATh, HUMEET JIH
ypaBHEHHE WIH CHCTEMA YpaBHEHHI pelleHNs, eClIH HMEET, TO CKOIBKO, U IIpoUee).

IIepexoauTs OT caoBecHOH (HOPMYyTHPOBKHU 3a7a4H K €€ anreOpandecKoil MOJEH C
IIOMOIIBI0 COCTABJICHUSA YPaBHEHUS WIH CHUCTEMBl ypaBHEHUI, HHTEPIPETUPOBATH B
COOTBETCTBHU C KOHTEKCTOM 33a/1a4U IIONYYEeHHBIH pe3yabTaT.

[IpumeHATh CBOICTBA YHCIOBBIX HEPAaBEHCTB [UISi CPaBHEHUs, OIIEHKH, pEIIaTh
JUHEHHbIE HEPaBEHCTBA C OJIHON MEepEeMEHHOI U UX CHCTEMBI, JIaBaTh rpaduuecKyro
WJUTIOCTPAITIIO MHOXKECTBA pelleHHI HepaBeHCTBA, CHCTEMBI HEPABEHCTB.

DOYyHKIHHA

I[loHuMaTe U HCIONB30BaTh (PYHKIIMOHANIBHBIE IOHATUS U S3BIK (TEPMUHBI,
CHMBOJIMUECKUE OOO3HAYeHUA), OIpeAeNiiaTh 3HadeHHe GYHKIUH MO0 3HAYCHHUIO
apryMeHTa, OIpeJIeATh CBoiicTBa pyHKITUHU 110 €€ rpaduKy.

Ctpours rpaduku 31eMEeHTApHBIX (QYHKIIHI BU/Ia:

y=k/x, y=%x", y=x",y = x|, y = VX, OIIICEIBATb CBOICTBA THCIOBON ()YHKIIHI IO

e€ rpaduxy.

K xonIy o6ydeHus B 9 kiacce oO0yJaroniuiics MOIyIUT CAEAYIONUE MPEIMETHEIE
pe3yNbTaThl:

Yuciaa 1 BBIYHCTICHHA

CpaBHHBATh U yHIOPSAAOYNBATh PAllUOHAIBHBIE U UPPALIMOHAILHBIE YUCTA.

BremomuaTes apudgMerudeckue ASHCTBUS C palHOHATBHBIMU YHCIAMH, COYeTas
YCTHBIE U IIMCHbMEHHBIE IPHUEMBI, BBIIIONHATH BBYHUCICHUS € HppalHOHAIbHBIMHU
YHCIaMU.

HaxonuTe 3HadyeHUs CTENEHEll ¢ LeIbIMH IIOKa3aTeasMU H KOpHEil, BBIYUCIATH
3HA4YE€HHS YUCIOBBIX BEIPAKEHHI.

OKpyrnare  JelCTBUTENbHbIE YHCIA, BBINOIHATh NPHKHAKY  pe3ylbTara
BBIYHCJIEHUII, OIIEHKY YHCIOBBIX BBIPaKEHHII.

YpaBHeHHs H HepaBeHCTBa

Pemaths nuHEHHBIE U KBaJpaTHbIE ypaBHEHUS, YPAaBHEHHs, CBOJAIIHECS K HHM,
IpocTelnue IpoOHO-pallHOHAILHBIE YPaBHEHUS.

Pemats cucTeMsl JByX IHMHEIHBIX YPAaBHEHHUII C IByMs IIEPEMEHHBIMH U CHCTEMBI
JIByX YpaBHEHHUII, B KOTOPHIX OJHO YPAaBHEHHE HE SBJIACTCS JINHEHHBIM.



PenraTe TeKCTOBBIE 3a/1auu alreOpadecKuM CIOCOOOM C IIOMOIIBIO COCTaBICHUS
YpaBHEHHS WIH CUCTEMBI IBYX YpaBHEHUI ¢ IBYMsI IepeMEHHBIMU.

IIpoBoguThs mpoOCTENININE UCCIEIOBAHUA YPAaBHEHHII U CHUCTEM ypaBHEHHI, B TOM
quciie ¢ IpUMeHeHHeM TpapuyecKuX Ipe/CTaBlIeHull (ycTaHABINBAaTh, HUMEET JH
ypaBHEHHE IWIH CHCTEMA YpaBHEHHI pEeIeHUs, eClIU UMEET, TO CKOJIBKO, U MpoUee).

PenraTe nuHeliHbIe HEpaBEHCTBA, KBA/IpaTHBIE HEPABEHCTBA, H300paXkaTh pellleHue
HEpPaBEHCTB HA YHUCIIOBOMH MPAMOIL, 3aIIUCHIBATh PENICHHE C TIOMOIIBI0 CHMBOJIOB.

Penrate cucTemMbl NHHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIIHE
KBaJI[paTHOE HEPABEHCTBO, M300pakaTh pEIeHHE CHCTEMBbl HEPAaBEHCTB HA YHCIOBOMH
MIPSAMOI, 3aIUCHIBATH PENICHHE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEeHCTBA IPH PEIIEHUH Pa3IHIHBIX 33]1a4.

DOyHKIHHA

PacnoznaBaTe (QyHKIHH U3yYEeHHBIX BHAOB. lloka3siBaTh cXeMaTHYECKH
PacToJIOKeHHE Ha KOOPIUHATHON IUIOCKOCTH rpadukoB QyHKIUI BUaa: y = kx, y = kx
+bhy=kxy=a’+bxr+c y=x>,y=vx y=|x], B3aBucHMOCTH OT 3HaYeHHUil
K03 PUIIEHTOB, OIMICHIBATH CBOMCTBA (PYHKITHH.

Ctpours u H300pakaTh CXeMaTHYECKU TpapuKku KBaJpaTUUYHBIX (YHKIIUI,
OMICHIBATh CBOICTBA KBaJIpaTUUHBIX (PYHKIIHI 11O HX TpaduKam.

PacnoznaBaTe KkBajipaTHuHyro GyHKIUIO 10 (QopMyie, HTPUBOIUTH HPUMEPHI
KBaJIpaTUYHBIX (PYHKITHII U3 peaabHOMN XKU3HHU, GU3UKH, T€OMETPHUU.

Yuc1oBBIE NOCTIEI0BATEILHOCTH H MPOIPeCcCHH

PacnozHaBaTh apupMETHUECKYI0O U TE€OMETPHUECKYID MHPOTPECCHH TPU pPa3HBIX
crioco0ax 3aJjaHus.

BpmomHATE  BBRMUHCIEHHS € HCHONB30BaHHEM  (GoOpMylI  n-ro  4ieHa
apupMeTHIECKOI U TeoMeTpUIecKol Iporpeccuii, CyMMbI IEPBBIX N YICHOB.

N300pakaTs WieHBI OCIE0BATEILHOCT TOYKAMH Ha KOOPIUHATHON INIOCKOCTH.

PemraTe 3amaun, cBA3aHHBIE C YHUCIOBBIMHU IIOCIEOBATENBHOCTIMHU, B TOM YHCIE
3a/laud U3 peanbHON JKH3HH (C HCIOJNB30BaHUEM KaIBKYISTOpa, ITH(PPOBBIX
TE€XHOJIOTHIT).
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KoaundecTtBo 9acoB JJIeKTPOHHBbIE
Ne [HammeHoBaHHe
/o (madpoBbie)
l:[ P?HEHO:MHM:;?M Bcer | Koarpoashsl | [IpakTnyeckn 06pazoBaTeTLHbIE
porp 0 e padoThI e padoThI pecypeb
E::;ii;ﬂﬂﬂ bu6moreka ITOK
1 ) 25 1 https://m.edsoo.ru/7f415b9
ParmmnonannHbie 0
qHCIIa B
bu6moreka IJOK
g |[PASOpERHCSKs, | https://m.edsoo.ru/7{415b9
€ BEIpOKCHUSA 0
v buomoTeka ITOK
3 ||YPaBHEHIAIhg ) https://m.edsoo.ru/7{415b9
HEpaBEHCTBA 0
Koopaunater bubmoteka [JOK
4 |rpaduxmn. 24 1 https://m.edsoo.ru/7{415b9
OyHKIIUN 0
T buomoTeka ITOK
5 OBTOPCHHCH o 1 https://m.edsoo.ru/71415b9
00001 enne 0
OBIIEE
KOJIMYECTBO
JACOB IIO 2 Ie ¢
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8 KIIacc

KoaudyecTBO yacoB JJIeKTPOHHBbIE

Ne |HamMmeHOBaHH e

n/ |pa3xenoB H TeM| Beer | Kontpoasnsl | [IpakTaHueckn (P OBELS)

II | NpOrpaMMbl 0 e l;?:ﬁoTbl pe padoThI oppafBATEL AR

pecypcel

e bu6moreka [JOK

] |PPrTHCIICHITL. 15 https://m.edsoo.ru/7f417af
KBanpatusie 3
KOpHU il
Yucna n
BBIUHCJICHUS. bubmorexa [JOK

2 |[Cremens ¢ 7 https://m.edsoo.ru/7f417af
HEIBIM 8
MoKa3zaTrejieM
‘:ﬁgsalzz:;;:m bubmorexa [JOK

3 - 5 1 https://m.edsoo.ru/7{417af
KBanpatHsriit 3
TPEXUWIECH i
BoneBparite bu6moreka [JOK

4 € BPIPKCHIBL ;5 1 https://m.edsoo.ru/7{417af
AnreOpandecka 3
s IpoOb i
YPABREHE I bubmorexa [JOK

g [HRPRAeTELNA, 15 1 https://m.edsoo.ru/7f417af
KBanpaTtasie 3
ypaBHEHUSA =
:Ifé);;[ii{ii’;: bu6moreka [JOK

6 13 https://m.edsoo.ru/7f417af
CucreMsl 3
ypaBHEHUI =
YpaBHeHUs u bubmoreka [JOK

7 |HepaBeHCTBa. 12 1 https://m.edsoo.ru/7f417af
HepaBenctra 8
DO YHKITUN. bubmoreka ITOK

8 ||OcHoBHEBIE 5 https://m.edsoo.ru/7f417af
IIOHATHUA 8
DOYHKITUH. bubmoreka [JOK

9 |YucnoBrlie 9 https://m.edsoo.ru/7f417af
(ynxum 8
TosTopexie 1 bu6moreka I[JOK

10 6 1 https://m.edsoo.ru/7{417af
000011IeHNE 3

QBIIIEE 102 |5 0

KOJIMYECTBO




Ne |HammeHOBaHHe
1/ |pa3gejioB H TeM
Il | mporpamMMbl
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KoHTpoabHBI
e padoThI

IIpakTnyeckn
e paboThI

JJIeKTPOHHBIE
(mu¢gpoBbie)
o0pa3oBaTelbHbIE

pecypchl

JACOB 110
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Koan4vecTBO yacoB JJIeKTPOHHbIE
Ne|| HammeHoBaHHe
n/ a3/1eJI0OB H TeM (i gponLie)
. P ﬂor S Bcer|| Konrpoasn || IIpakTnyeck 06pA30BATEIbHbIE
nporp 0 | ble padoTHI | He padOTHI pecypch
[rERRE B bubmorexa I[JOK
] [PPUIHCITCHIDL 9 https://m.edsoo.ru/7f419d
JlelficTBUTEILHBIE 08
qHcia Gl
:Iffa::eiii};: bubmiotexa ITOK
2 p i 14 |1 https://m.edsoo.ru/7f419d
YpaBHEHHUS C 08
OJTHOI IIEpEMEHHON =
z;)a::eiiﬂéf bubmoreka [JOK
3 5P ' 14 |1 https://m.edsoo.ru/7f419d
CucreMsl 08
YpPaBHEHU e
YpaBHEHUS U bubmmoreka [JOK
4 |HepaBeHCTBA. 16 https://m.edsoo.ru/7{419d
HepasencTa 08
bubmoreka [JOK
5 | ®ysxIMn 16 https://m.edsoo.ru/71419d
08
UucinoBbie bubmoreka ITOK
6 |mocnemoBarensHOC |[15 https://m.edsoo.ru/71419d
TH 08
Hg Bgo PRI, bubmoreka ITOK
il i 18 https://m.edsoo.ru/7f419d
cCUCTeMaTHU3aIus 08
3HAHUI N
OBIIEE
KOJIMYECTBO
JACOB 11O 102 |6 ¢
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