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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue APYrux AUCLHUILINH, KaK €CTECTBEHHO-HAyYHOI'0, TAK U TYMaHUTapHOI'0
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpanyeckux aOCTpakIHid, Crocode OTpaXKeHHUs MaTeMaTHYeCKOH HayKoil SBJICHUU U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAayeCTB
MBIIUICHHSI, HEOOXOAMMBIX ISl aJalTallid B COBPEMEHHOM IH(poBoM oOmiecTBe. M3yuyenue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (GOPMYIHpOBaTh yTBepkIeHUs. OcBOeHHE Kypca anreOpbl oOecrieynBaeT
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEHNE M KOHKPETH3aIUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHe 3ajad  SABJseTCs  peajau3alnuent
JeSITeIbHOCTHOTO MPUHLIUIIA 00Y4EHUsI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» i OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KaTeIbHO-METOAMYECKUe IHUM: «Yucma u
BBIUUCIICHUS», «AJreOpandeckue BBIPAXKEHUN», «YPaBHEHHS M HEpaBeHCTBa», «DyHKIUMN».
Kaxnas u3 3Tux conepkaTebHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IpYTMMH €ro JIMHUSAMH. B xone n3yueHus yueOHOTo Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUYECKH PacCyKIaTh, UCIOIB30BATH TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHUs HU
CTIIOCOOCTBYIOIIHE OBJIaICHUIO 00yJarOIIUMUCS OCHOB YHUBEPCATHHOTO MATEMAaTHIECKOTO SI3bIKA.
CognepxaTelbHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Copneprxanue JIMHUM «HuCIa ¥ BBIYUCICHUS» CITY>KUT OCHOBOM JUIS TalbHEHIIIEr 0 U3YYEeHUS
MaTeMaTHKH, CIOCOOCTBYET pa3BUTHUIO y OOYyYarOIIUXCS  JIOTMYECKOTO  MBIILICHHS,
(GOpMHPOBAHUIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpOBHE
OCHOBHOT'O 00I[ero 0O0pa3oBaHUsl CBSI3aHO C PAlMOHATIBHBIMH U UPPALMOHAIBHBIMH YHCIAMH,
(GhopMHUpPOBaHUEM TIPEACTABICHUI O NEHCTBUTEIBHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JMHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JAByX aireOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKEHUA» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHHIO Y 0OYUAIOLINXCS MATEMaTUYECKOTO
ammapara, HeoOXOMMOTO JUTS PEIICHHS 3a7ad MaTeMAaTHKH, CMEXHBIX TPEAMETOB U MPAKTHKO-
OPUEHTHPOBAaHHBIX 3a7a4. Ha ypoBHe OCHOBHOTro o0miero oOpa3oBaHHsS y4eOHBIM MaTepual
IPYNIUpPYETCS BOKPYT pPalMOHAIbHBIX BBIpaKEHHH. Auredpa JIEeMOHCTPHpPYET 3HAueHHE
MaTeMaTHKH KaK s3bIKa JJIS TOCTPOCHUS MAaTeMaTHYECKUX MOJEJeH, ONMMUCaHUs MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anredbpe BXOAAT TaKKe JajbHeillllee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, IS OCBOGHHUS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. I[IpeoOpazoBanue



CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Cognepxanne  (QyHKIMOHAIBHO-TpAQUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHUE
oOyJaromuMucs 3HaHui 0 QYHKIUAX KaK BaKHEUIIeH MaTeMaTH4eCKONH MOJIENH Ui OIMCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOIIECCOB M SIBICHUUW B mIpupone M odmiectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMAaTUKH — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B JOPMHUPOBAHUE MPEACTABICHUN O pOJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBIH
BKIIIOYAET CJICAYIOIIUE OCHOBHBIC pas3felibl colepkaHus: «Yucina W BBIYMCICHHSY,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 340 gacos: B 7 kinacce — 102 gaca (3
yaca B HeJelno), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kimacce — 136 wacos (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYTOH.
IIoHsATHE pallMOHAIBLHOIO YHCIA, 3aIIMCh, CPABHEHUE, YIIOPSAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue neicTBUs ¢ pallMOHAIbHBIMU yKciaaMy. Penenne 3a1a4 U3 peaabHON IPAKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHne BBIPAKEHUNH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOJBIIUX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOILEHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTUKH.

ITpuMeHeHne NPU3HAKOB AE€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckune BbIpasKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
npaBuiia npeoOpa3oBaHUsi CyMM M IPOU3BEIECHUH, MIpaBUila PACKPBITHUA CKOOOK U NMPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpHowienbl 1 MHOrouwieHbl. CteneHb MHorouieHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWICHOB. @OpMyIibl COKPAIIEHHOIO YMHOKEHHs: KBaJIpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBagpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIO YpaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJaud. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPaBHEHUH.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JIBYyX JIMHEHHBIX
YpaBHEHMH ¢ JBYMs NepeMeHHbIMH. PellleHne cucteM ypaBHEHHMH crocoOOM IMOACTaHOBKH.
[TprMepsl pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTrositHue Mexny IByMs
TOYKaMU KOOPAUHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcuMoOcTel. [lonarue pynkuuu. I'paduk ¢pyuxiuu. CoiictBa GpyHkiuil. JInnelnas
dynkms, e€ rpaduk. ['paduk dpynkunm y = |X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHUN U
CUCTEM JIMHENHBIX YPAaBHEHUMN.

8 KUIACC

Yuciia 1 BLIYUCICHUSA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoWcTBa apupMETHYECKUX KBAJPATHBIX KOPHEH M MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHMCIIOBBIX BBIPAXKEHHM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
YHCIIa.

Crenens ¢ 1ebIM IT0Ka3arenaeM u e€ cBoiicTsa. CTaHaapTHas 3alKCh YHCIIA.

Auredpanyeckue BbIpaKeHHUs

KBagparHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor napodbu. CroxeHue,
BBIUUTAHUE, YMHOKEHHE, JIeJIeHne ajredpanyeckux aApoOeil. PannoHanbHble BBIpaXKEHUS U MX
peoOpazoBaHue.

YpaBHeHusI U HEPaBEeHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHuU, cBOIANIUXCA K KBaApaTHBIM. bukBaspaTHOE ypaBHEHHUE.

['paduueckass uHTEpHIpeTaUsl YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHUH € IByMs IEpeMEHHBIMU. [ [prMephl pelieHns cucTeM HeJIMHEWHBIX YPABHEHUM C IByMS
IIEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajay anredpanyeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUH

[Tonstne ¢pynkuuu. OOMacTh ONMpeaeseH!s] 1 MHOKECTBO 3HadeHUH (QyHKImH. CriocoOb!
3amanus QyHkiuil. ['paduk pyaxmum. Yrenue cBoiictB (yHkium mo e€ rpaduky. IIpumeps
rpaduKoB QPYHKIUHI, OTpa’karOIIUX pealbHbIE IPOLIECCHI.

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, KOOpAMHATHI BEPLIMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

Oynxupn Y = X3, y = VX, y=|x|. Ipadudeckoe pemenne ypaBHEH I i CHCTEM ypaBHEHHIL.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEYHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIE
JecaTU4HbIe ApoOu. B3anMHO 0[JHO3HaYHOE COOTBETCTBUE MEXY MHOKECTBOM JEHCTBUTEIBHBIX
yuceln U KOOPAMHATHOU MPSMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHE NEUCTBUSA C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOLIET0 MUPA, IITUTEIBHOCTh IPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOMKeHus. OKpyrjieHHe 4YHcell.
IIpuknka v OLIEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEWHBIM.

KBaaparHoe ypaBHeHHe. PenieHue ypaBHEHHN, CBOASIIMXCA K KBaJApaTHbIM. bukBanpaTHoe
ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHMI TPEThel M YETBEPTOM CTENEHEW pa3iioKeHHEM Ha
MHOXHUTEIIH.



Pemenue npoOHO-paiMOHAILHBIX YPaBHEHHH. PerieHne TeKCTOBBIX 3a/1a4 alreOpandecKum
METOJIOM.

VYpaBHeHUE C ABYMS MEpEeMEHHBIMH U ero rpaduk. PemeHwe cucrem ABYX JIMHEHHBIX
YpaBHEHUN € JBYyMsl INEpEMEHHbIMU. PelieHue cucreMm JByX YpaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapaTHele HepaBeHcTBa. ['padmueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapabona, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxn dyrkrmit: y = kx, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| 1 ux cBoiicTsa.

Yucii0BbIe NOCI€I0BATEJIBHOCTH U NPOTrPeCcCUm

[loHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyioit u HopmyIoi N-ro dieHa.

Apudmernueckas u reomerpudeckas rnporpeccun. @opmyibl N-To wieHa apuPpMeTHIecKoit
Y TEOMETPUYECKON IPOrPECCHl, CYMMBI IEPBBIX N UJIECHOB.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS MpOrpaMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEepU3YIOTCSI:

1) naTpuoTHYecKoe BOCIINTAHHE:

NpOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOSAIIEMY POCCHICKOM MAaTeMAaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHHCKOM
MaTeMaTUYeCKOU IIKOJIbI, K UCTIOJIb30BAHUIO STUX JOCTHKEHUN B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME!

TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEH TpaKAaHMHA M peallu3allid ero IMpas,
MPEACTABICHHEM O MAaTEeMaTUYECKHX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPa)kJTaHCKOTO oOIIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHYECKUX MPOOIEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KCHUMN
HayKH, OCO3HAHUEM BaXKHOCTH MOPAJTbHO-3THUECKUX MPUHIIUIIOB B €ATEIbHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PEUICHUM MPaKTUYECKUX 3aJlad MaTeMaTH4eCKOu
HAPaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEeMAaTHUYECKOTO 0O0pa3oBaHUs Ha MPOTSKEHUH BCE
JKU3HU ISl YCIEIIHON MPO(EeCCHOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUH OO0pa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JTUIHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTMYeCKOE BOCTIMTAHUE:



CIIOCOOHOCTBIO K HMOLIMOHAIIBHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEUICHUIA, PACCYKIECHUN, YMEHUIO BUJETh MATEMAaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA

OpUEHTaIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX INpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEIIOBEKa, MPHUPOABI W OOIIECTBA, TOHUMAaHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl YeIOBEYECKOW MEATETbHOCTH, JTAlOB €€ pa3BUTHS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIIM3ALUU, OBJIAJICHUEM SI3bIKOM MATEMaTUKH U MaTEMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM I[IO3HAHUS MHUpA, OBJAJCHUEM NPOCTEUIIMMHM HAaBBIKAMU
HCCJIeIOBATEIbCKOM IeITECIIbHOCTH,

6) pusuveckoe BocnuTanmue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHATBHOTO
OJ1aronmoJryymsi:

FOTOBHOCTBIO IPUMEHATh MAaTEMATUUECKHUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHSITHHA U OTABIXA,
perymsipHas pu3uveckas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HABBIKA PEIICKCUU, TIPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIIMEH HAa MPUMEHEHHE MAaTEMaTUYECKMX 3HAHWM U1 pelieHus 3ajad B 00JacTh
COXpPAHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKM HMX BO3MOXHBIX
MOCNEACTBUI ISl OKPY>KaIOLIEH cpesibl, 0CO3HAHUEM TJI00aTbHOIO XapaKTepa SKOJIOTHYEeCKHX
npo0JieM U MyTel X pelieHus;

8) ajanTanusi K U3BMEHAIUMCS YCJIOBUSM COUMATbHONW M PUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4€pe3 MPAKTUUYECKYIO JI€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JPYTUX
JI0JIeH, MpuoOpeTaTh B COBMECTHOW NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HEO0OXOAMMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIe (DOPMYIUPOBATH UJIEH,
MOHSTHSI, TUIOTE3bI 00 00BEKTaX M SBJICHUAX, B TOM YHCJIE PaHEe HEU3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh MPUHHMAEMBbIE pEIICHUS U JIeHCTBHS,
dbopMyIHUpOBaTh U OLIEHUBATH PUCKU U MOCIEACTBUS, JOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJBHLIC yqeﬁm,le JeHCTBUS

ba3oBble JlornyecKue AeicTBUA:

® BBIBIATh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH MaTeMaTHYeCKUX OOBEKTOB,
MOHATHI, OTHOLIEHUH MEXAy IMOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYIECTBEHHBIH MPU3HAK KJIacCH(UKAIUU, OCHOBAHMS JJIs1 0000IIeHNs
Y CPaBHEHUs, KPUTEPUU IPOBOJIMMOIO aHAJIN3A;

® BOCIPUHHMMATH, (POPMYIUpPOBaTh U MPEOOPa30BBIBATH CYXKJEHUS: YTBEpAUTEIbHbIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIIBJISATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHs B (haKTax,
JMaHHBIX, HAOMIOACHMUSIX W YTBEPXKACHUSX, MpeljiaraTh KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;



JIeNIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€IYKTHBHBIX U MHAYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI M0 aHAJIOTHH;

pa3dupath 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHHUH (IIPsIMbIE ¥ OT IPOTHBHOTIO),
IPOBOJIUTH CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEMATUYECKUX (PAKTOB,
BBICTPANBAaTh apryMEHTAIUIO, IPUBOJUTH MIPUMEPbI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PacCyX/IECHHUS;

BBIOMpATh CIOCOO pemieHusl y4eOHOM 3aaaud (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHns, BEIOUpaTh HanboIee MOIXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.

UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCJICIOBATCIIbCKMH ~ MHCTPYMEHT  IO3HAHMS,
dbopMyIUpOBaTh BOIPOCHI, GUKCUPYIOIINE MPOTHBOPEIHE, TIPOOIEMY, CAMOCTOSTEIIEHO
yCTaHABIIMBATh UCKOMOE U JaHHOE, (JOPMHUPOBATH THUIIOTE3Yy, APTYMEHTHPOBATH CBOIO
MO3UIIMIO, MHCHUE;

MPOBOANTH TI0 CAaMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECIIOKHBIM ASKCIICPUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEX]Yy COOOM;

CaMOCTOSITENIbHO  ()OpMYJIMpPOBaTh  OOOOIIEHWUS M  BBIBOABI IO  pe3yJbTaTaMm
NPOBEAEHHOTO HAOJIIOJICHHS, UCCIICAOBAHUS, OLCHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOIECCa, a TAKIKE BBIIBUTATh MPEATIOI0KECHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh W M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOIMMBIX
JUIS PeLIeHUs 3ajiau;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(YOPMAIIUIO
pas3INYHbIX BUAOB U (POPM NpPECTABICHHUS;

BbIOMpaTh (OpMY MpeACTaBICHUs HH(POPMALIUY U WIUTIOCTPUPOBATH pPeIllaeMble 3a1a4n
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIUSIMU;

OLICHUBATh HaJAE&KHOCTh MH(POPMAIUH 10 KPUTEPUSAM, MPEII0OKEHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

BOCIIPUHHUMATh U (POPMYJIHPOBATh CY)XKJCHUSI B COOTBETCTBHHU C YCIOBHAMH H ICTSIMU
oOlIeHus], SICHO, TOYHO, I'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHMS] B YCTHBIX U
NMUCbMCHHBIX TCKCTAX, AaBaTbhb MOJACHCHHA 11O X004y pPCHICHUSA 3aaa4, KOMMCHTUPOBATDH
HIOJTYYeHHBIH Pe3yIbTaT;

B X0JIe 00CYKJCHUS 3a]aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXKIaeMO TEMBI, TIPOOIEMBI,
pelraeMoi 3a/1auu, BEICKa3bIBaTh HJICH, HALICIICHHBIC HAa TIOUCK PEIICHHUS, COMTOCTABIISATh
CBOM CYXKACHUS C CY)KICHUSMH JPYTHX YYaCTHUKOB JIHAIOTa, OOHAPYKHBAThH Pa3Indyne
U CXOJCTBO TMO3MIHUIH, B KOppeKTHOW (opme (HopMyInpoBaTh pa3HOIIACHs, CBOU
BO3PaXKCHHS;

MNPEACTABIATE PE3YIbTAaThl PCUHICHUA 3ada4u, SKCIICPUMCHTA, UCCIICAOBAHMsA, IMTPOCKTA,
CaMOCTOSTENIFHO BBIOMpaTh ()OPMAT BBICTYIUICHHS C y4ETOM 3a/1ad NPE3CHTAllUd U
0COOEHHOCTEH ayTUTOPUH;



® [OHUMATh U MCIIOIH30BATh IPEUMYIIIECTBA KOMAHTHON U MHIUBUIYATbHON paOOThI IPH
pelIeHnr y4eOHbIX MaTeMaTHUYEeCKHX 3a/1a4;
® [PUHUMAThH L[EJIb COBMECTHOM JEeSATENbHOCTH, INIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pactpeensTh BUAbI paboT, 10roBapuBaThcs, 00CYKIaTh MPOIIECC U Pe3ybTarT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;
® Y4acTBOBATH B IPYMIOBBIX (popMax pabOThI (0OCYKIeHNs, 0OOMEH MHEHUSMHU, MO3TOBBIC
HITYPMBI U APYTHE), BEIIOIHATH CBOIO YacTh PabOTHI M KOOPJIMHUPOBATH CBOU JICHCTBUS
C IPYTMMH YJICHAMH KOMAaHJIbI, OIEHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIUN MPOTYKT
10 KpUTepusiM, cHopMyIHpOBaHHBIM yYaCTHUKAMU B3aUMOACHCTBHUS.
PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anusi:
® CaMOCTOSITEIbHO COCTaBIIATh IUIAH, AJITOPUTM pEUIeHMs 3aJayd (UM ero 4acTh),
BEIOMpATh CIOCOO pEIICHUs C YYETOM HUMEIONIUXCS PECYpCOB H COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C YYETOM
HOBOU MH(pOpMaIUH.
CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:
® BIAJETh CIOcO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTa PerIeHUs
MaTeMaTHYeCKOM 3aa49H;
® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUH 337a4d, BHOCHUTD
KOPPEKTHUBBI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWICHHBIX ONIUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
® OIICHWBATh COOTBETCTBUE Pe3yJIbTaTa AEATEIHLHOCTH MOCTABICHHOW IETH U YCIOBHUSM,
OOBSACHATH MPUYHMHBI JOCTHKEHUS WIH HEAOCTHUKESHUS 1IEJIN, HAXOIUTh OIIHOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 7 kJacce oOydaromMiics MOMYYHUT CJEIYIOLIUE NpeIMETHbIE
pE3yJIBTaTHL:

Yuciia ¥ BbIYMCICHUSA

BoinonusATe, couerass yCTHbIE U NHCbMEHHbIE MPHUEMBI, apupMeTHyecKue IEHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHHM, NPUMEHSTH Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl  BBIYUCIEHHUS 3HAYeHUH JPOOHBIX BBIPAXKEHUH, COAEp)KAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3aMMCH YUCEN K JIpyroi (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATHYHYIO IPOOB ).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrJTh 4ncia.

BbINONHATE MPUKUAKY M OLIEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAUYEHUI YHCIOBBIX
BbIpa)K€HUI. BBIMONHATE IEHCTBHS CO CTENEHSAMHU C HaTypaJbHBIMU ITOKA3aTEISIMH.

[TpyMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemarh npakTHKO-OPUEHTUPOBAHHBIE 3aJ]aud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYHH,
IIPONOPLUOHAIBHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIBTAThl PEIICHUS 3aAa4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.



Anredpanyeckue BbIPaKeHUs

Hcnonb30Bath anredbpanyeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust 0yKBEHHBIX BbIPaKEHUH IIPU 3aJaHHBIX 3HAUEHUSX [EPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHusl LEN0r0 BBIPAKEHHUsS. B MHOTOWIEH MPUBEIEHUEM MOJT00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINONHATE yMHOXXEHHME OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYIIEH,
IPUMEHATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWICHOB HA MHOXKHUTEIM C IOMOLIBKO BBIHECEHUS 3a
CKOOKM 0OIIer0o MHOXKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&HHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHMsi MHOTOYIEHOB Ui pPELICHMs pa3IM4yHbIX 33734 U3
MaTEMaTHKHU, CMEXHBIX IPEAMETOB, U3 PEATIbHON TPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTETEHEH ¢ HATYPaJIbHBIMH MTOKA3aTeNsIMH U IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemarp nuHElHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, IPUMEHss MpaBmia Iepexona OT
HUCXOJIHOTO YpPaBHEHHUS K pPaBHOCWIBHOMY eMy. [IpoBepsATh, SBIAETCS JIM YUCIO KOpPHEM
YpaBHEHHUS.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUHN JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpuMepsl Map YUCed, SBIAIOLUIMXCS pellieHUeM JMHEHHOT0 ypaBHEHUS C ABYMs
NIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOM IIIOCKOCTH TpauK JUHEWHOTO YypaBHEHHS C JABYMS
HEPEMEHHBIMHU, TIOJIb3YACh I'PpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarbs cucreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBnsiTh M pemniath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YypaBHEHHI MO
YCIIOBUIO 3a/layl, WHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJy4YEHHBIN
pe3yJbTar.

DOyHKIUHA

N300paxarb Ha KOOPAWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPEe3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE NPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHON IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMA. CTpouts rpaduk QyHKINUU Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD, BPEMH,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumatp rpaduueckuii crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
UHTEPIPETHPOBATH MHPOPMAIUIO U3 TPa(UKOB PeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyueHuss B 8 kJiacce 0OOydYarOMMIACS TONYYUT CIEAYIONIAE TPEIMETHBIE
pEe3yNbTaThI:

Yuciia 1 BLIYUCICHUA



Hcronb30BaTh HavalbHBIE MPEACTABICHUS O MHOYKECTBE JEUCTBUTENBHBIX YHCEN IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pa)kaTh EHCTBUTENBHBIE YWCIA TOYKAMHU Ha
KOOPJAMHATHOMU IIPSIMOM.

[IpumensTh mOHsSTHE apu(METUUYECKOro KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYJIATOP, BHIMOIHATH IPE0oOpa30BaHUsl BhIpaKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3anmucu OONBIIMX W MaJbIX YHUCEN C MOMOMIBIO JECATUYHBIX JIpolOel u
creneHei yucina 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHSTh TOHSATHE CTENEHW C IIeNIBIM IOKa3aTelieM, BBITIONHATh MpeoOpa3oBaHUs
BBIPAXECHUI, COEPIKALUX CTEIIEHU C LIE€TbIM [T0KA3aTEIEM.

BBIOMHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PAIMOHATIBHBIX BBIPAKEHUNH HA OCHOBE
MpaBWJI ACHCTBUI HAJl MHOTOWIEHAMH U aNreOpanuyecKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUTEIIH.

[IpumensaTs npeodpa3oBaHus BEIPAKEHUN TS pEIICHUS Pa3IMYHbBIX 3aa4 U3 MATEMATHKH,
CMEXHBIX MPEAMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIC YPaBHEHUS U PAllMOHAIBHBIC YPABHEHUS, CBOASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

[IpoBouTh MpoCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHMUI, B TOM UYHUCIE C
pUMEHEeHHEM rpaduuecKiX MpeCTaBlIeHNH (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE UITU CHCTEMa
YpaBHEHUH peLlIeHus], €CJIU UMEET, TO CKOJIbKO, U IIpOUee).

[lepexoauth OT clOBEeCHOW (GOPMYIMPOBKH 3amayll K e€ aireOpanyecKod MOAETH C
MOMOILIbI0  COCTaBJICHUS YPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWI, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4il MOJIYYEHHBIH pe3yibTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPABHEHUS, OLIEHKH, PEIIaTh JUHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TI'paUUYECKyI0 HWILTIOCTPALUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToruMaTh ¥ UCTIOJIL30BaTh PYHKITMOHATBHBIC TTOHSATHUS U SI3bIK (TEPMHUHBI, CAMBOJIMUYECKHE
0003Ha4YeHMs1), ONPEENITh 3HaUeHHE (PYHKIIMM 110 3HAUEHUIO0 apryMEeHTa, ONpeAesaTh CBONCTBA
byHKIMY 110 €€ rpaduKy.

Ctpouts rpaduku dJeMEeHTapHBIX QYHKIIMIA BHJIA:

y=x% y=x3y = x|, y = VX, OIECHIBATH CBOICTBA YHCIOBOI byHKIMH 10 e€ rpaduKy.

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIUE TMPEIMETHBIE
pe3yabTaThI:

Yucsia ¥ BbIYUCICHUSA

CpaBHUBATH U yNOPSAAOYMBATH PAIUOHAIBHBIE U UPPALIMOHATILHBIE YHCIIA.

BrimonaaTh apudMeTnueckre JASUCTBUS ¢ pallUOHATBHBIMU YUCJIAMH, COUETasi YCTHBIC U
MMCbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAITIOHAILHBIMU YUCIIAMH.

Haxoautb 3HaueHus: cTeneHel C LebIMU MOKa3aTeIIMU U KOPHEW, BBIYMCIIATh 3HAUCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyrJaTh ACHUCTBUTEIBHBIC YHCIIA, BBITOIHATH MPUKHAKY pe3yJbTaTa BBIYUCICHUH,
OIICHKY YHUCIIOBBIX BHIPAKCHH.

YpaBHeHHUs M HEPABEHCTBA



Pemarts InHENHBIEC M KBaJpaTHBIE YPABHEHUSI, YPABHEHMS, CBOJAIIMECA K HUM, IPOCTEHIINE
IpoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucteMbl IByX JUHEHHBIX YPAaBHEHMM C JABYMs IIEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCS JIMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPAaBHEHUS UJIU CUCTEMBI IBYX YPABHEHHM C JBYMS IIEPEMEHHBIMHU.

[IpoBoauTh NMpoCTENIIME UCCAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM YHCIIE C
IPUMEHEHHEM IrpauyecKuX MpeicTaBlIeHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHHE UM CUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

Pemate nuHeiiHBbIE HEpaBEHCTBAa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB HA YUCIIOBOM IIPSIMOM, 3alIMCHIBATh PEIICHUE C IIOMOLIBIO CUMBOJIOB.

Pemats cucTeMbl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIUE KBAAPAaTHOE
HEpPaBEHCTBO, N300pakaTh pEIEHHE CUCTEMbl HEPAaBEHCTB Ha YMCIOBOH NpPSIMOM, 3alUCBIBATh
pelIeHuE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3IMYHbIX 33]1a4.

DOyHKIUHA

Pacno3naBate GyHKIMHU U3y4eHHBIX BUI0B. [l0Ka3pIBaTh CXeMaTUYECKH PACIIOIOKEHUE Ha

KOOPAMHATHOI MIocKOCTH rpadukoB GyHkmuil Buga: Y = KX, y = kx + b, y = k/x, y = ax® + bx +
¢,y =x% y=1X Yy = ||, B 3aBucHMOCTH OT 3HaueHHH KOI(HUIUEHTOB, ONKMCHIBATE CBOIMCTBA
¢Gynkmii. CTpouTh U H300paxaTh CXeMaTHYECKH IpadrKy KBaApaTUIHBIX (QYHKIUH, OMCHIBATH
CBOICTBA KBaIpaTHYHBIX (QYHKIHH 110 UX rpaduKam.

Pacno3naBate kBagpaTH4HyO GYHKIHUIO 110 (hOpMYJIe, IPHUBOIUTH IPHUMEPHI KBaIPATUIHBIX
GyHKIMT U3 peabHOW KU3HH, GU3UKH, TEOMETPHUH.

YucioBble MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

Pacnio3naBate apuMeTHUECKYI0 M T€OMETPUYECKYI0 MPOrPECCUr MPU pasHBIX CIIOCOOax
3aaHMsL.

BbINONMHATE BBIUKCIEHHUS C UCIHOJIB30BaHUWEM (GOpMyN N-TO wWieHa apuPMETHUECKOH U
TEOMETPUUYECKOHN MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl OCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJMHATHON TIOCKOCTH.

Pemats 3a1auu, cBsi3aHHBIE C UUCIOBBIMU MOCIIEI0BATENILHOCTSIMH, B TOM YHCIIE 33J]a4l U3
peabHOM >KU3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).

DJIeMEeHTHI TEOPHHU BEPOATHOCTEH

OnucelBaTh M MHTEPIPETUPOBATH pPEAIBHBIE YHCIOBBIE JIaHHBIE, IPEICTaBICHHBIE B
tabinuax, Ha auarpammax, rpagukax. VMcnonp3oBaTh 1 ONMCaHUS JAHHBIX CTaTUCTHUYECKHE
XapaKTepUCTHKU: CpellHee apuMeThuuecKkoe, MeJnaHa, Haubosblllee U HauMEHbIIIee 3HAUCHUS,
pazmax. IMmeTh mpejacraBieHHe O CiAy4dailHOW W3MEHYMBOCTH HA MpUMEpPax IeH, PU3NUECKUX
BEIIMYUH, aAHTPOIIOMETPUYECKUX JaHHBIX, HMETh IPEJICTAaBICHUE O CTATUCTUYECKOU
ycroiunBocT. ONKCHIBaTh JAHHBIE C IIOMOIIBIO CTAaTUCTHUYECKUX IIOKa3aTelel: CpeqHux
3HaUEHUN W Mep pacceuBaHUs (pa3Mmax, JAWUCIEPCHUs U CTaHJApTHOE OTKJIOoHeHue). Haxonute
Y4aCTOTHl YHCIIOBBIX 3HAYCHUN M YaCTOThI COOBITHI, B TOM YMCJE IO pe3ysbTaTaM U3MEepeHH u
HaOmroneHuii. HaxoauTh BEpOATHOCTH CIy4alHBIX COOBITHI B OIBITAaX, 3HAs BEPOATHOCTHU
AIIEMEHTApHBIX COOBITUH, B TOM YHCJIE B OMNBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHHe pa3/iesioB U TeM uudpoBbie
Ne i/ P KonrpoJsbnsie | IIpakrnyeckue (ucpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Yucia u BeIUKCIICHUS. PaliuoHalIbHbBIE o5 1 bubnuorexa [JOK
qyyciia https://m.edso0.ru/7f415b90
bubnuorexa [JOK
2 AJreOpaHCCKHE BLIPDKCHHA 27 . https://m.edso0.ru/7f415b90
bubmnoreka IIOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bubmnoreka IIOK
4 Koopanwatst u rpaguici. Gyniciun 24 . https://m.edsoo.ru/7f415b90
bu6nuorexa [IOK
> Tosoperne i 060bmerne 6 L https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOIT'PAMME
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8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI

pecypchl
but6mmoreka [IOK

! Hosropetne 3 https://m.edsoo.ru/7f417af8
bubnunorexka LIOK

2 Hepasericraa 19 . https://m.edsoo.ru/7f417af8
bubnunoreka LIOK

3 Kpazpatipie KopHn 14 . https://m.edsoo.ru/7f417af8
bubnuoreka [IOK

4 Kpazpatibie ypaBHeHHS 23 . https://m.edsoo.ru/7f417af8
bubmuoreka [{OK

> Kpazpariinas dynicis 16 . https://m.edsoo.ru/7f417af8
bu6anoreka LIOK

= = x3 =V = Ix|

6 Oymin y =kix, y =32,y =¥, y = || 8 . https://m.edsoo.ru/7f417af8

bu6anoreka LIOK
1

! KpazipatHbie HepaeHCTBa 12 https://m.edsoo.ru/7f417af8
bubnmorexa LIOK

8 Hosroperne i 06obmenne ! https://m.edsoo.ru/7f417af8

BIIEE KOJIMYECTBO HACOB I1
OBIII (0) CTBO YACOB I1O 102 6 0

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoasbnsie | Ilpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl

bu6nmoreka [IOK

1 [ToBTOpenue kypca anredpsl 7-8 kinacca 10 https://m.edso00.ru/7f419d08
bubnunoreka LIOK

2 CreneHsb ¢ palluOHAIBHBIM [T0KA3aTEIEM 16 1 https://m.eds00.ru/7f419d08
bubmuoreka [{OK

3 Crenennas QyHKIuS 19 1 https://m.eds00.ru/7f419d08
bubnuoreka [{OK

4 [Iporpeccun 19 1 https://m.eds00.ru/7f419d08
bubmnoreka IIOK

5 CiryqaiiHble COOBITHS 15 1 https://m.edso00.ru/7f419d08
bu6nmorexa LIOK

6 CiyyaiiHble BETMYUHBI 13 1 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK

7 MHOXeCTBa, JIOTHKA 1 1 https://m.eds00.ru/7f419d08
but6mmoreka [IOK

8 IMoBTOpeHue 33 https://m.edso0.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1. Anre6pa, 7 knacce/ Komsrun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, Akiponepaoe
obmectBo «M3natenbctBo «IIpocBerieHne
2. Anrebpa, 8 knacc/ Komsrun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue, AKiimonepHoe
obimectBo «M3natenbctBo «IIpocBerieHne
3. Anrebpa, 9 xnace/ Komsrun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, AkiponepHoe
obimectBo «M3natenbctBo «IIpocBerieHnes

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

b.I'. 3uB, «/lunakrunueckue mMarepuansl o anredopey, C.-IletepOypr, 2019 u nmocneayronue
U3JIaHUS

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHBI U PECYPCbI CETU UHTEPHET
bubmuorexa [JOK
PO

LIOP (enunas kosekuus Hu@poBbIX 00pa3oBaTEIbHBIX PECYPCOB)
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