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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneunBaeT U3y4eHue IPyrux AUCLHUILINH, KAK €CTECTBEHHO-HAyYHOIr0, TaK ¥ T'YMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHON >KHU3HH.
PazButne y oOy4aromumxcs Hay4dHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, crmocodOe OTpaKeHHS MATEeMAaTUYECKOW HAyKOW sIBICHUH U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MATEMaTHYECKOrO0 MOJAEIMPOBAHUS B HAyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJanTalid B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
NeMcTBUS U BBIBOJBI, (OpMYIMpOBaTh yTBepkIeHHs. OcBoeHHEe Kypca anreOpbl o0ecreynBaeT
pa3sBUTHE JIOTHYECKOTO MBIIUICHUS OOYYalomUXCsA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3aluio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHOU JEATEIbHOCTH
o0yyaroImuxcs, IMO3TOMY CaMOCTOSITEIbHOE pEUIeHHE 3ajJad  SBJISeTCs — peaau3aluei
JeSITeIbHOCTHOTO MPUHIINTIA 00y4IeHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNbHO-METOANYEeCKue JuHUM: «Yucna u
BBIUUCIICHUS», «ANre0pandeckue BbIPAXKEHUN», «YPaBHEHUS U HEPaBEHCTBa», «DYyHKIHN.
Kaxnas u3 3Tux comep’kaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCS HA MPOTHKECHUH TPEX JIET
U3y4YeHHs Kypca, B3aUMOJICHCTBYS ¢ APYTHMMH €ro JIMHUSAMH. B Xoe n3ydeHus: yaeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCy’KJaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTW4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJAJACHUIO OOYyYarolIMMHCS OCHOB YHHMBEpPCAJIBHOIO MaTeMaTH4YeCKOIo
a3bika. CojiepKaTeNIbHOM U CTPYKTYpHOH 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOM JUIsl JajbHEHIero
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIUXCS JIOTMYECKOTO MBIILIICHHS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS AITOPUTMAMHU, a TAKXKE NMPHUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJIUMBIX JJIsi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxanue JAByX anreOpanyeckux JHMHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOyYaroImuxcs
MaTeMaTHYECKOTo ammapaTa, HEOOXOTUMOTO IS pelIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO 00111ero oopa3oBaHus
yueOHbIM  MaTepuajn TIpyNIUpYyeTcsl BOKPYT  pallMOHAJBHBIX  BbIpakeHUil.  AureOpa
JIEMOHCTPHPYET 3HAUCHHUE MAaTEMAaTUKH KaK sI3bIKa JUUISl IOCTPOSHUSI MaTEMATHIECKUX MOJETICH,
OTIHCAHMsI TIPOIECCOB M SIBIICHUH peajbHOro mMupa. B 3amaun oOydeHust anredpe BXOISAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATHKH, M OBJAJCHHE HaBbIKAMH JCIYKTHBHBIX PpacCyXIEHUI.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHATbHO-TpaUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHE
00y4JarmuMucs 3HaHUN 0 QYHKIHMAX KaK BaKHEUIIel MaTeMaTH4eCKONH MOJENU AJis ONMHUCaHUs
U HCCJIEeNOBaHUSl pa3HOOOpa3HBIX IMPOLIECCOB M SBJICHHUM B mpupoje U obmectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS WCIIONb30BaTh PA3INYHBIC
BBIPA3UTEIBHBIC CPENICTBA SI3bIKA MAaTEMaTHUKU — CIIOBECHBIC, CUMBOJIMYECKUE, TpaduuecKue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBIA BKIJIIOYAET CIEAYIONIME OCHOBHBIC pa3leibl colepkaHus: «Uucina W BBEIYHCICHUS,
«AnreOpanueckue BHIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha m3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 4daca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbl 3amucu Apoleilt K
apyroii. IIoHATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAJIBHBIX
yucen. Apudmerndeckue AEHCTBUS ¢ PaLlMOHAIBHBIMU uuciamMu. Perienue 3ama4 U3 peaibHOU
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeesieHHe, Mpeodpa3oBaHne BHIPAKEHHUH Ha
OCHOBE OTpE/EICHHUS, 3aIUCh OOIBIINX 4Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 3aJlaud HA IPOLEHTHI, PELICHUE 3a/lad U3 pealbHOM
IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPAJIbHBIX YHCEIL.

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

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUSA € NEepeMEeHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCUMOCTH MEXAY BeIMYMHAMH B BHIE (HOPMYJIBL
Brrancnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpa)KEHUS, TPaBUIIa NPeoOpa3oBaHus CyMM M NPOMU3BEACHUH, MpaBUila PacKphITUs CKOOOK U
NPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHue, BBIUMTAaHUE, YMHOKEHUE
MHOro4aeHOB. DopMysbl COKpAIIEHHOTO YMHOXKEHHS: KBAApaT CyMMbl U KBaJpaT Pa3HOCTH.
®dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO YpaBHEHMS,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMS NEpeMEeHHbIMH U ero rpaduk. Cucrema IByX JTUHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH crocoOOM IOJCTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UuciioBele NPOMEXYTKH. PaccrosiHme Mexay nByMs
TOYKaMU KOOPAUHATHOU IIPSMOM.

[MpsmoyronbHast cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKM Ha
KOOpAMHATHOM IuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynknuu. I'padpux ¢ynkumu. CpoiictBa  (QyHKIUI.
JluneitHas Qynkuys, e€ rpapuk. ['papuk Gynkmmuu y = |X|. I'paduueckoe pemieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHMHBIX YpPaBHEHUI.

8 KUIACC

Yuciia 1 BLIYUCICHUSA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
NpUOIKEHUS UPpAlMOHATBHBIX uncen. CBolicTBa apu(PMETUUECKUX KBAJAPATHBIX KOPHEH U HX
IPUMEHEHHE K MpeoOpa30BaHUI0 YHCIIOBBIX BBIPAXKEHHM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
YHcla.

Crernenb ¢ 1eNbIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKUCIa.

AulredpanyecKkue BbIpasKeHUs1

KBagparHblil TpEXUWIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckor napodbu. CroxeHue,
BbIUWTAaHUE, YMHOXKEHUE, JelieHue anredpandeckux apoOeil. PanuoHanbHble BBIpaXKEHUSI U HX
peoOpazoBaHueE.

YpaBHeHus1 M HEpaBEeHCTBA

KBanparnoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOrO ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHMIA, CBOOAIIMXCA K JIMHEWHBIM M KBajapaTHbIM. [Ipocteimme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['paduueckass mHTEpIpEeTalMsl YPABHEHHUM C JBYMS MEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YpaBHEHUU C OBYyMs MepeMeHHbIMU. [Ipumepbl perieHus CUCTeM HEeIMHEWHBIX ypaBHEHUH ¢
JBYMsI IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 areOpanyecKiuM CrocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHelHbIE HepaBeHCTBa € OJIHOW mepeMeHHOH. CHcTeMbl
JMHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKUUHA

[Tonstne ¢pynkuuu. OOMACTh ONMpEneTeHUusT 1 MHOXKECTBO 3HaueHHH (pyHKIH. CriocoOb
3agaHus QYHKITHI.

I'paduk ¢dynkuuu. Yrtenuwe cBoiictB QyHkiuu mo e€ rpaduky. [Ipumepst rpadpukon
GyHKIM, OTpa)karoUIX peaJbHbIe IPOLECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduxu. Oyukimn y = X2, Y = X3, y = VX, y=|x|. ['padutueckoe pemreHue ypaBHeHHH i CHCTEM
YPaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, JeHCTBUTENbHBIE YHCIIa Kak OECKOHEYHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOU MPSAMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHE IEUCTBUSA C JACUCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepsl OOBEKTOB OKpYXKAroOIIEro MHpa, UIMTEIBHOCTh IMPOILIECCOB B OKPYIKAIOIIEM
MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOMKeHus. OKpyrieHHe 4YHCell.
IIpukuaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOISIIMXCS K JINHEWHBIM.



KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHNM TpPETbeW W 4YETBEPTOM CTENECHEU
pa3I0KEHUEM Ha MHOXKUTEIH.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PelneHme — TEKCTOBBIX  3aaay
areOpanyeckuM METOOM.

VYpaBHeHUE C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpaBHEHUH € ABYMs IEpEMEHHBIMU. PelleHne cCuUCTeM [BYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienne JUHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PellieHwe cucTeM JIMHEHHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padmueckas MHTeprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMH.

DOyHKUUHA

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHUH apadoIIbl.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y = X3, y = VX, ¥ = |X| 1 ux cBoiicTa.

YuciioBble MOC/I€10BATEILHOCTH M IPOrPeccuu

[TonsiTe 4MCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmynoii u popmysoi N-ro dieHa.

Apudpmernueckas UM reoMmerpuueckas — nporpeccur.  ®PopMynbl  N-ro  4ieHa
apupMETUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBBIX N UJICHOB.

N300pakeHre 41WieHOB apu(PMETHUECKOM M TeOMETPUYECKOM MpOorpeccuid TOYKaMu Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKCHHUSM POCCHUMCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUN B JIPYTUX HAyKax U MPUKIATHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3alli €ro IMpas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, TPOLIETYp TPaKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJTbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4YeCKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXKHOCTH MATEMAaTHYECKOTr0 00pa30BaHUs Ha MPOTSHKEHUU BCe
JKU3HU JUTSL YCIICNTHON MPOQPECCHOHANTBHON EATeILHOCTH ¥ Pa3BUTHEM HEOOXOJUMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYAJIbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBI0O K HSMOLMOHATBHOMY M JCTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSA YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3BUTHUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH Kak CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM IeATeTbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpPOBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPUMEHATH MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/I0POBBA,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedIIeKCHuH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPyroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpUEHTAIMEeH Ha MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM IS pelieHus 3a/ad B 00JacTh
COXPAHHOCTH OKpY>Karolleil cpeabl, MIAHUPOBAHUSA IOCTYIKOB M OLEHKHM HMX BO3MOXKHBIX
MOCIEACTBUIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHUYECKHX
po0JIeM U TIyTeH UX PEIICHHS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBHUAX HGOHpeI[eJIéHHOCTI/I, MOBBIICHUIO YPOBHHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
JH0Jiel, MpuoOpeTaTh B COBMECTHOM JIEATENIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYalLlMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOpPMYIUPOBATh M OLIEHUBATh PUCKH U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTebHBbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble Jioruyeckue eiicTBUA:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY MOHITUSIMH, (HOPMYIHPOBATH OMPECICHUS MOHITHIA,
YCTaHABIMBATh CYIIECTBEHHbBIN NMPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIIPHUHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTCIIHHBIC H
OTpUIATEIIbHBIC, SANHIYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

®  BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JTAHHBIX, HAOMIOJACHHUSIX W YTBEPKICHHSX, MpelaraTh KPUTEPHUU JUISl BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JlenaTh BBIBOJIbI C HCIIONb30BAaHHMEM 3aKOHOB JIOTUKH, AETyKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30dupaTh JOKa3aTeNbCTBA MATEMAaTHMUECKUX YTBEp)KIEHUH (TmpsMble W OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEIIBHO HECJIOKHbIE JTI0Ka3aTenbCTBa
MaTeMaTHYeCKuX (PaKTOB, BBICTpAWBATh apPryMEHTAIMIO, TPUBOJHWTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

e BBIOMpaTh CcrocoO pemieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
penieHus1, BIOMpaTh HanbOoIee MOIXOMAIIUNA ¢ YIETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBbie ucciegoBaTebCKue 1eHCTBUSA

® WCIOJIb30BaTh  BOIMPOCHl KAk  HCCIEAOBATEIIbCKUNW  HMHCTPYMEHT  TO3HAHUS,
dbopMynupoBath BOITPOCHI, bukcupymome MIPOTUBOPEYHE, npobiemMy,
CaMOCTOSITEJIbHO YCTaHABIMBAaTh HMCKOMOE U JaHHOE, (OpPMUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

® T[POBOJUTH MO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY HECJIOXHBI SKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YECKOTo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]y COOOM;

® CaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI 1O  pe3yjbTaTaMm
MPOBENEHHOTO HAOTIOCHMSI, UCCIEA0BaHMUs, OIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIIICHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISBIISITH HEJIOCTATOYHOCTh U M30OBITOYHOCTh MH(OpPMAIMHU, JAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCcCTaBICHUS HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AruarpaMMamMu, HHOU TpaduKoil 1 NX KOMOMHAITUSIMH;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCHPUHHUMATh U (pOPMYIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBHAMH U LEIIMHU
OOILeHHs, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOIO TOYKY 3pEHHS B YCTHBIX H
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
MIOJTyYCHHBIH Pe3ysbTaT;

B X0/1¢ 00CYKICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMBbI, TPOOIEMBI,
pemaemMoi  3ajayd, BBICKAa3bIBaTh WJEW, HAICJIEHHBIE HAa TOHCK peIIeHHs,
CONOCTABIATh CBOM CYXACHHUS C CYXKAICHUSAMU JPYTMX YYacTHHKOB JIHaJIora,
0OHapyXMBaTh pa3IM4YKe U CXOJCTBO IO3UIMH, B KOPPEKTHOH popme hopMyInpoBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

NPEICTABIATh PE3YJIbTAThI PEIICHUS 33/1a49H, SKCIIEPUMEHTA, UCCIEIOBaHHS, TPOCKTA,
CaMOCTOSITENIFHO BBIOMPATh (popMaT BBICTYIUICHHS C Y4ETOM 3a7ad IMPE3CHTAUN U
0COOEHHOCTEHN ayAUTOPHH;

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
NPY PEIICHNN YYeOHBIX MATEMaTHUECKUX 3a/1a4;

IPUHUMATD 11€7Ib COBMECTHOM JeSTeIbHOCTH, IIJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacmpenenaTts BUABI paboT, JOrOBapUBaThCS, OOCYKAATh MPOLIECC |
pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpymmoBbIX (opmax paboTel (0OcyxaeHHus, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JPYTHE), BBIIOJIHATH CBOK YacTb pabOThl M KOOPIMHHUPOBATH
CBOM JICWCTBUS C IPYTMMH WIEHAMH KOMaH/bI, OIICHWBATh KAaueCTBO CBOETO BKJIA/a B
OOIINI TPOIYKT MO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM yUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BBIOMpPATh CHOCOO pemeHuss ¢ yd€TOM HMMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysbTara peiieHus
MaTeMaTUYECKOM 3a/1auu;
MPEABUNIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPU PELICHUM 3aJa4d, BHOCUTh
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIMOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLEHUBATh COOTBETCTBHE PE3yJbTaTa ACATECILHOCTH MOCTABICHHOMN LIEJIU U YCIOBHM,
OOBSICHAT MPUUYMHBI JOCTHKEHHUS WM HEJOCTH)KEHUS 1€, HaXOAWTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJacce oOydarOUMiics MOMYYHUT CIEIYIOIIUE MpPEIMETHBIC
pE3yJIbTaThI:

Yucia 1 BLIYMCICHHUA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTe 3HaueHHs] YHCIOBBIX BBIPAKEHHUH, NPUMEHSTH Pa3HOOOpa3HBIE CIOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JECATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HhOPMBI 3alMCHU YUCEN K JIpYyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAYEHUN YUCIIOBBIX
BbIpaXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypPaJIbHBIX YHCEIL.

Pemars nNpakTMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a1a4
¢ Y4€TOM OrpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBAEMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonb3oBath anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuarna.

Haxoauth 3HaueHns OyKBEHHBIX BBIPRXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1IEJI0r0 BhIPAKEHHUsSI B MHOTOWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHE OJHOYJIEHAa HAa MHOTOYIEH M MHOTOYJIeHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh pa3I0KEHUE MHOIOWICHOB HAa MHOXKMTEIM C IOMOULIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHUS.

[IpumensiTh TpeoOpa3oBaHUs MHOTOWIEHOB Ui pEUIeHHMs pa3MyHbBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEAILHON TPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIIMH Ul peoOpa3oBaHUs
BBIPAKCHUIA.

YpaBHeHUsI M HEPABEHCTBA

Pematp sMHEliHbIE ypaBHEHMsI C OAHOM NEPEMEHHOM, NMPUMEHSS IpaBHia IEpexoja OT
UCXOJHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBIIS€TCA M YHUCIO KOPHEM
YpaBHEHHS.

[TpumeHnsTh rpaduueckre METObI IPH PEIICHNUH JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpUMepsl Map YUCE, SBISIOUIMXCS peIIEHUEM JMHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM 4YHUCIIE
rpadu4ecKy.

CocTaBiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layM, HWHTEPIPETHUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxxath Ha KOOpPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJIreOpanyeckoM s3bIKe.

OtrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTs Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATh UHPOPMALIUIO U3 IPa(UKOB peaNbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHumy oOyuenus B 8 kiacce oOydaromuiics MOIMYYUT CIEAYIOIIME IpeIMETHbIE
pe3ybTaThI:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayaJlbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHMsSI, OKPYIJICHUS M BBIYMCIEHUMN, HM300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(METHYECKOrO KBaJPAaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPeoOpa30oBaHus BhIpaKEHHH,
coJiepKaliX KBaJpaTHbIe KOPHHU, UCIOIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUX M MaJlbIX YHCEN C IMOMOIIbIO JECATUYHBIX Jpo0eill U
creneHer umncina 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IIeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHH, COIEPIKALUX CTENEHU C LIE€TIbIM [TOKA3aTEeIeM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs pAIlMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
npaBuiI JEMCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMu JpoOsMu.

PackiagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW s peIIeHUs Ppa3JIMyHbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiHble, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPABHEHUS, CBOJSIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

ITpoBoaMTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM UHUCIIE C
OpUMEHeHHeM TrpadUUecKuX TIpeacTaBieHuil (yCTaHaBIMBAaTh, HWMEET M YypaBHEHHE WU
CUCTEMa YpaBHEHMH pelleHus], €ClI UMEET, TO CKOJIbKO, U IIpoYee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amauyvi K €€ anreOpandeckod MOJeNd C
MOMOIIBIO COCTABIICHUS YPAaBHEHHSI WJIM CHCTEMbl YpaBHEHUWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]au¥ TOJYy4YECHHBIN pe3yIbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHONB30BaTh  (YHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OOO3HAYCHUS), ONMPEACSITh 3HAaYeHWE (QYHKIMM 10 3HAYCHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUA:

y = kix, y = x2, y = X3y = |x|, Yy = VX, OnuCcBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kJacce oOydarOUMiiCs MOJIYYUT CICIYIOIIUE TPEIMETHBIC
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BrimonHATe apudMeTHUeCKue JASHCTBHS C pallHOHAILHBIMU YHCIAMHU, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIIaAMH.

HaxonuTe 3HaueHMs cTENeHEel ¢ HeNbIMUA TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHUIA.

OKpyrJIsTh JCUCTBUTEIBHBIC YHWCIIA, BBINOJIHATH MPUKUAKY PE3yJbTaTa BBIYMCICHHIA,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHBIE YypPaBHEHHS, YPAaBHEHUS, CBOJSIIMECS K HHM,
npocTernme APoOHO-PAIUOHAIBHBIC YPAaBHCHHUSI.

Pemarh cuctembl IBYyX JMHEWHBIX YpaBHEHHH C JBYMS MEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SBIISCTCS TNHEHHBIM.

Pemrate TekcToBBIE 3amauM  anreOpanyecKMM CHOocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[TpoBoauTH MpoCTEIIME HCCIeIOBaHNS YPABHEHUH U CUCTEM ypaBHEHUI, B TOM YHCIE C
NpUMEHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, WMEET JM YpaBHEHUE WU
crcTeMa YpaBHEHU peIIeH s, €ClIi IMEET, TO CKOJIBKO, B TTpoyee).

Pemare nuHeiiHbIe HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, H300paxkaTh pelIeHHe
HEPaBEHCTB HAa YMCJIOBOU MPSIMOIL, 3aITUCBHIBATh PEIIEHHE C TTOMOIIBI0 CUMBOJIOB.

Pemate cucTembl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW MPSMOW,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacmo3HaBaTh pyHKIINN H3y9EeHHBIX BHIOB. [ToKa3pIBaTh CXeMAaTHUYECKH PACIIONOKEHHUE Ha

KOOPJMHATHOM M1ockocTH rpadukoB GpyHkiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCHMMOCTH OT 3HA4YEHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA

GyHKIHA.



Crtpouts W n300paXkaTh CXeMaTW4YeCKH Tpad¥KH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHHA MO UX TpaduKam.

Pacno3naBare  kBazpatuyHylo (QyHKOMIO 10  (opMmyse, TPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX (QyHKINI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJaHMsL.

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (GOpPMYJ N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIC C YMCIOBBIMHU IOCIEI0BATEIBHOCTSIMH, B TOM YHCIIE 3a]a4d
U3 peasibHOM KHU3HHU (C HCIOIb30BaHHEM KAJIBKYJISTOPA, IU(PPOBBIX TEXHOJIOTHIA).

OneHka NpeAMeTHBIX Pe3yJbTaTOB MPEIYCMATPUBACT BBISBICHUE YPOBHS JOCTHIKCHUS
00yYaromuMUCs IJIAHUPYEMBIX PE3yJIbTaTOB 10 MAaTEMAaTHKE C YYETOM: BJIAJCHUS TPEIMETHBIMU
NOHATUSAMH M cHoco0amMH JIeHCTBHSA, YMEHHUS TPUMEHATHh 3HAaHUS B HOBBIX YCIIOBUSX,
CHUCTEMHOCTH 3HAHMM.

Texkyumii KOHTPOJIb YCHEBAEMOCTH OOYYAIOIIMXCS OCYIIECTBISIETCS IMEAarOrHYeCKUM
paOOTHUKOM, PpEAIMU3YIOIIMM COOTBETCTBYIOUIYIO YacTb 0Opa30BaTEIbHOW MPOrpaMMBI,
camMoCTOSTENbHO. TeKylui KOHTPOJIb YCIIEBAEMOCTHU OCYILECTBISIETCS MOYPOYHO U (WJIM) IO
TeMaM B COOTBETCTBUM C TEMAaTHYECKUM IUIAHUPOBaHHMEM pabodell MporpamMmbl y4eOHOTro
npeaMera, Kypca, JWCHUIUTMHBL  (MOXIynsi) ¢ yderoM  TpeOoBaHMH  (enepaabHOro
rOCyJJapCTBEHHOI0  00pa30BaTEIbHOTO  CTaHAAapTa COOTBETCTBYIOLIETO YPOBHS — OOLIEro
o0pa3oBaHMs, WHIUBUAYaJIbHBIX OCOOEHHOCTEH OOydYaloIUXCs Kiacca, COJAEp:KaHUEM
00pa3oBaTeIbHONW MPOTrPaMMBbI, UCIIOJIb3YEMBIX 00pa30BaTEIbHBIX TEXHOJIOIHH B hopMax:

—  THUCbMEHHOW  paboTel  (TecT, KOHTPOJbHBIE, IPOBEPOYHBIC, JIHATHOCTUYECKHE,
CaMOCTOSTEIIbHBIE, IPAKTHYECKUE paboThl);

— YCTHOTO OTBETa, B TOM YHUCIIE B OPME ONPOCa, 3aIIUTHI IIPOCKTA;

— JIMarHOCTUKU 00pa3zoBaTebHBIX JAOCTHXKEHHH oOyvaromuxcs (CTapTOBOM, MPOMEXYTOUYHOH,
UTOTOBOM);

— menarorndyeckoe HaOmroneHue (Pabora B rpymmax, 4ToObl pEHIMTH MPOEKTHBIE WU
CUTYaIlMOHHBIE 33Ja4yM, KEWChI, TPYNIOBOH TNPOEKT WM KOJJIEKTUBHOE TBOPYECKOE [IEJI0;
JIMCKYCCHUH; POJIEBBIE UTPbI; MOJIEIMPYEMble 00pa30BaTeNIbHbIE CUTYyalluH U KBECTHI U JIP.);
Texymmii KOHTPOJIb yCIIEBAEMOCTH BO BTOPOM M TIOCIIEAYIOMIMX KIJIACCAX OCYIIECTBISIETCS IO
4eThIpéX OaIbHON cUcTeMe OLeHUBaHUs (OT 2-X 10 5 6aIoB):

- OTBET OLIEHMBAETCS OTMETKOM «5» (KOTIUYHOY), YUUTHIBAS YPOBEHD BBHITIOJHEHHUS TPEOOBAHHIA
3HAYUTEJBbHO BbILIE 0230BOrO0:

- JOTUYHOCTH M TIOJTHOTA U3JIOKEHHSI B 00BeMe, IPeyCMOTPEHHOM IIPOTPaMMOIA;

- YMEHHUE WJUTIOCTPUPOBATH TEOPETUUECKUE TTOI0KEHUSI KOHKPETHBIMH ITPUMEPaMH, IPUMEHSATh
UX B HOBOH CHUTYaIlU¥ MPH BHITIOJTHEHUH MTPAKTHYECKOTO 3aaHHUs;

- U3JI0KEHHUE MaTepHasa rPaMOTHBIM S3bIKOM B OIPEIEIEHHON JIOTHYECKOM
MIOCJIEIOBATEIHEHOCTH, TOYHO UCTIOJB3YS CHEIHATIBHYIO TEPMHHOJIOTHIO;

-JIEMOHCTpAIIHsI YCBOEGHHS paHee U3yUeHHBIX COMMYyTCTBYIOIIUX BOIPOCOB, C(hOPMUPOBAHHOCTH U
YCTOMYMBOCTH UCIIOJIB3YEMBIX TP OTBETE YMEHHI U HABBIKOB,

-OTBET CaMOCTOSTENIEH, 0€3 HABOSIIUX BOMPOCOB YUUTEIS;

-IIPaBIJILHOE BBIMTOJIHEHHE PUCYHKOB, YePTEXKel, TpauKOB U T.1., COMMyTCTBYIOIIUX OTBETY (TIpH
HEOOXOIUMOCTH ),

- OTCYTCTBHE OMIMOOK KaK 10 TeKyIIEeMY, TaK H M0 MPEIbIAYIIeMy YIeOHOMY MaTepHay; -
BO3MOXHO He 0oJjiee 0JTHOTO HEe/I0ueTa, OJIHA-/[BE HETOUHOCTH MPH OCBEILEHUH



BTOPOCTENEHHBIX BOIIPOCOB MIIM B PUCYHKAX, YEPTEkKaAX U T.[., KOTOPbIE 00y4YaroLiics Jerko
UCTIPABWJI IO 3aMEYAHUIO YUUTEIIS.
- OTBET OLICHUBACTCS OTMETKOM «4» («XOpOILO»), YUUTHIBas YPOBEHb BBHIIOJHEHUS TPEOOBAHUI
BbIlIe 0230BOTO:
- B M3JI0)KEHUU TEOPETUYECKOTr0 MaTepHaja JOMyLIeHbl HeOobIIne npoOenbl, He UCKAa3UBILNE
CoJiepKaHNe OTBETA,
- €CTh HE3HAUYUTEJIbHbIE HAPYILICHHsI JIOTUKH U3JI0KEHHs MaTepuaa;
- HCIIOJIb30BaHbl HEPAIMOHAJIBHBIE MPHUEMBI pPELICHUs Y4eOHOW 3anauu; - €CTh OTJICNIbHBIC
HETOYHOCTHU B U3JI0)KEHUHU MaTepuana;
- BO3MOXHBI He 0oJjiee 2 ommnOoK min 4 HeI04eTOB MO MPOIIGHHOMY MaTepuaiy,
- jonyieHs! 1 ommbka win 6osee ABYyX HEJOUYETOB IIPU OCBELICHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WIN B PUCYHKAX, YePTEKaxX U T.1., JIETKO UCIPABJICHHBIX 110 3aMEYAHUIO YUUTEIIS.
- OTBET OIICHUBACTCS OTMETKOM «3» («yIOBIETBOPUTEIBHOY), YUUTHIBASI YPOBEHD BBITOTHEHUS
TpeGoBaHUi Ha HA30BOM YPOBHE:
-HEINOJIHO WJIM HEIOCJIEe0BAaTeIbHO PACKPHITO COAEp)KaHUE MaTepualla, HO I0Ka3zaHO ofluee
NOHMMaHHUE BOIPOCAa W MPOAEMOHCTPUPOBAHBI YMEHHS, JOCTaTOYHBIE I JAIbHEHIIEro
YCBOEHHSI IPOIPaMMHOI'0 MaTepuana;
-€CTh OT/ICIbHBIC HAPYIICHUS JIOTUKHU H3JI0KEHHS MaTepraa;
- BBISIBJIEHA HEJOCTATOUHAs CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB;
- BO3MOXHBI He Oosiee 3-5 ommbOoK wim He Ooyiee 8 HEJOYETOB IO MPOUICHHOMY y4eOHOMY
MaTepHaiy;
-AMEJINCh 3aTPYAHEHUS WU JOMYIIEHBl OIMMOKH B ONpPEACICHUH MOHATHH, WCIOJIH30BAHUU
CHeLMaNbHOM TEPMHUHOJOTHH, 4YepTe)kaxX, BBIKJIAIKaX, HCIPABICHHbIE I0CIE HECKOJIbKUX
HABOJSIINX BOIPOCOB YUHTEIIS.
- OTBET OLCHMBAETCS OTMETKOH «2» («HEyIOBJIETBOPUTEIbHO»), YUUTBIBAas YPOBEHb
BBITNIOJIHEHUS TPEOOBaHUI HHKe 0a30BOrO:
-HE PaCKpBITO OCHOBHOE COJ/IEp)KaHUe yueOHOT0 MaTepuana;
-00Hapy)XKEHO HE3HAaHWE WM HENOHUMAaHHWE OOYyJaroImuMcsi OOJbIIeH MM HauOOJbIIeH YacTh
y4eOHOro Marepuana;
- €CTh 3HAYUTEIIFHOE HAPYIICHHE JIOTUKHU, HEPACKPBITOCTh 00CYKIaeMOro BOIPOCA, OTCYTCTBUE
apryMeHTaluu MO0 OIMOO0YHOCTh €€ OCHOBHBIX MOJ0XKEHUH;
- BO3MOKHO OoJiee 5 ommOoK uiau 6osee 8 HEJOUETOB MO MPOMIEHHOMY MaTepHally -IOMYIIEHbI
OLIMOKH B OTIpE/IeNIeHUH MOHATUH, IPH UCIOJIB30BAHNUH CIIELUAIbHON
TEPMUHOJIOTHH, B PHCYHKaX, YePTeXKax WM B TpaduKax, B BEIKJIAIKAX, KOTOPbIE HE UCTIPABIICHBI
10CJI€ HECKOJIBbKUX HAaBOJSAIINX BOIPOCOB YUUTEIS.

Jlnist MICbMEHHBIX padoT, pe3yNbTaT MPOXOXKICHUS KOTOPBIX (PUKCUPYETCsl B MPOILIEHTAaX
WY UHBIX 3HAYCHUSX:

KauecTBO 0cBOEHUS YpoBenb noctikenus | OTmerka B 0aibHONM | OTMETKa B CHCTEME

POrpaMMbI IKae «3a4TE€HO»/ «HE
3a4YTEHOY

90-100% Brimre 6a3oBoro «5» 3a4TEHO

66-89% «4y» 3a4TEHO

50-65% bazoBwIit «3» 3a4TEHO

Memnee 50% Hwke 6a3oBoro «2» HE 3a4TECHO

[Ipn u3yyeHnn HOBOro MaTtepuaina (TEKyIIUH KOHTPOJIb) OTMETKa CTaBUTCSI TOJILKO IO
JKEIaHUIO YYCHUKA.

3a KOHTPOJIBHYIO paboTy (TeMaTHYECKU KOHTPOJb) OTMETKA CTAaBUTCS BCEM, HO YUEHHUK
HUMEET MPaBo B TEUCHHE JIBYX HEJEINb MepecaaTh MaTepuall, UCIIPaBUTh OTMETKY.




OTMeTKH 3a 4eTBEepTh MO KaXJIOMY YU4EOHOMY IpeaMeTy, Kypcy, AUCUUILIINHE (MOIYJIIIO)
U WHBIM BUJAM Y4eOHOH IESITeNbHOCTH, MPEAYCMOTPEHHBIM YYEOHBIM TUIAHOM, OMPEIEISIFOTCS
KaKk cpenHee apu(dMeTHyeckoe TEKYIIEero KOHTPOJS YCHEeBAaeMOCTH C YYE€TOM MHUChMEHHBIX
KOHTPOJIBHBIX pa00Ta, U BHICTABISIOTCS BCEM OOYYAIONTUMCS IIKOJBI B )KYpPHAI YCIIEBAEMOCTH
LEJIBIMU YHCIaMH B COOTBETCTBUU C MPaBUIIAMH MaTEMaTHYECKOTO OKPYTJICHHUS.

[TpomexyTouHass arrecranus OOYYarONIMXCS MPOBOJIUTCS OAWH pa3 B TOJ, B KOHIIC
y4eOHOro rojila Ha OCHOBE HAKOIUICHHON OIIEHKH U PE3yJbTaTOB TEMAaTHUUYECKUX MPOBEPOUYHBIX
pabor u ¢duxcupyercss B KiIaccHOM JKypHane. [IpoMexyTodHas arTecTamusi CYUTACTCS
NPONJCHHON, eclu OOydaloluiCs BBIMOIHWI He MeHee 75% MpoOBEpOYHBIX pabdoT,
MPEyCMOTPEHHBIX TPadUKOM OIEHOYHBIX MPOIEIYP MO MPEAMETY H MOTYUHIT MOJIOKUTEIHHBIC
OTMETKH.

['paduk KOHTPOJIBHBIX MEPONIPUATHH 110 anredpe B 7 Kinacce

Ne | HaumenoBanue IIpumepHas narta nposeaeHus

1 | KoHTposbHasg pa6orta mno TeMe "PanuoHanbHble | 27.10
yucaa"

2 | KoutposibHass pa6ota mno TeMme "Asrebpauyeckue | 16.01
BbIpaKeHUs"

3 | KonTtposbHasa pa6ora mno TeMe "JluHeuHble | 05.03
ypaBHeHHUs"

4 | KoutposibHasg pa6ora mno Teme "Koopaunatbl u | 08.05
rpaduku. PyHKUUU"

5 | UroroBas koHTpoabHAs paboTa 20.05




TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

Ne i/

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

KoanuecTBo 4acoB

JIeKTPOHHbIE

KoHTpoJibHBI

Bcero
e padoThl

Ipakruyec  (M¢ppoBbIe)
KHe o0pa3oBaTe/bHbIE

padoTbI pecypchl

Bunnl gesiTeJLHOCTH
o0yuarouuxcs ¢
Y4eTOM NMPOrpamMmbl
BOCIHTAHHSA

Yucna ¥ BEIYUCICHUS.

PanunonanpHbIe Uncia

25 1

bubmuoreka [JOK
https://m.edso0.ru/7f415b90

Pacno3naBaTthb u
00BSICHATB, OIIUPAsCh HA
OTpeIeTICHUs, IPSIMO
MPONOPIIMOHATIBHBIE U
obpatHO
MPONOPIIMOHATBHBIE
3aBUCUMOCTH MEXIY
BEJIMYMHAMU; IPUBOAUTH
NMPUMeEPbI dTUX
3aBUCUMOCTEH U3
peaqbHOTO MUpa, U3
IPYTUX Y4eOHBIX
MPEMETOB.
Pemarp npakrtuko-
OPUEHTHPOBAHHBIE
3a/1a4¥ Ha Jpoow,
MPOIICHTHI, IPSMYIO U
00paTHy1O
MPONOPIUOHAIBHOCTH,
MIPOTIOPITUHU

Anrebpanueckue
BBIpa)KEHUS

27 1

bu6mmoreka [JOK
https://m.edso0.ru/7f415b90

3HaKOMHTBCH €
HCTOPHEeN pa3BUTH
MaTeMaTHKU
becena, HanpaBiieHHas
Ha NPOsIBIICHUE
MHTEpEeca K IPOLLIOMY



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

Y HACTOSILIEMY
poccuiickoi
MaTeMaTHKH,
LEHHOCTHBIM
OTHOLIEHUEM K
JOCTHXKEHUSIM
POCCUIMCKHX
MaTE€MaTUKOB U
poccuiicKon
MaTeMaTU4YECKOU
IIKOJIBI, K
HCIIOJIb30BAaHUIO 3TUX
JOCTH)KEHUM B IPYTHX
HayKax ¥ NPUKIATHBIX

cdepax

VYpaBHeHus u
HEpaBEHCTBA

20

bu6mmorexa [{OK
https://m.edso0.ru/7f415b90

CocTaBifTh U peliaTh
YpaBHEHHE WIIN CHCTEMY
YpPaBHEHUH IO YCIOBUIO
3ajauu,
UHTEPIPETHPOBATH B
COOTBETCTBUHU C
KOHTEKCTOM 33J]aui
HOJTy4YEeHHBIH pe3ysbTar
VY4eOHble cuTyanuu,
HanpaBlieHHbIC HA
TOTOBHOCTH K
BBITTOJIHEHUIO
00s13aHHOCTEH
rpaXIaHUHA U
peau3aiim ero mpas,
IPEJCTaBICHUEM O
MaTeMaTUYECKUX
OCHOBax
(b YHKIIMOHMPOBAHUS



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

Koopaunats! u
rpaduxu. yHKIUU

24

bu6mmorexa [{OK
https://m.edso0.ru/7f415b90

Pa3IUYHBIX CTPYKTYD,
SIBJICHHH, TIPOIIEAYP
TPaXTaHCKOTO
oOmecTBa (Harpumep,
BBIOOPBI, OIIPOCHI),
TOTOBHOCTH K
00CYyKIEHUIO
ATUYECKUX TTPOOIIEM,
CBSI3aHHBIX C
MPaKTUYECKUM
PUMCHECHUEM
JOCTHKEHUH HAayKH,
0CO3HAaHHUEM BaKHOCTH
MOPAJILHO-3THYECKUX
IIPUHIIATIOB B
JEeSITENIbHOCTH YUEHOTO;

Hcnoas3oBarh

uuppoBbIe Ppecypehl s

MOCTPOCHUS IpadUKOB

GOYHKITUH ¥ H3YyYSHUS X

CBOMCTB

VY4eOHble cuTyanuu,

HamnpaBlieHHbIC HA

HEeO0XOINMOCTh B

(hopMHUPOBAHHH HOBBIX

3HAHWH, B TOM YHCIIC

(hopMynupoBaTh UjEH,

TOHSATHS, TUIIOTE3HI 00

00BEKTaX U SIBJICHUSX, B

TOM YHUCJIC PaHee He

M3BECTHBIX, OCO3HAHUE

nedunmrTa COOCTBEHHBIX

3HAHUH U

KOMIIETEHTHOCTEH,



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

IJIaHUPOBAHUEC CBOCTO
Pa3BUTHA,

[ToBTOpeHue n
0000meHne

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102

bu6mmoreka [IOK
https://m.edso0.ru/7f415b90

OcyuiecTBaASTH
CAMOKOHTPOJIb
BBINOJIHSEMBIX JICUCTBUM
U CaMOITPOBEPKY
pe3yJibTaTa BIYUCICHHUM,
npeoOpa3oBaHU,
MOCTPOEHUI
VY4eOHble CUTYyalNuH,
HaIpaBJCHHBIC HA
OBJIJICHHE
CIOCOOHOCTBIO
OCO3HABaTh CTPECCOBYIO
CUTYyaIHIo,
BOCIIPUHUMATH
CTPECCOBYIO CUTYaIIUIO
KaK BBI30OB, TPeOYIOIMU
KOHTpMED,
KOPPEKTUPOBATh
MPUHUMAEMBIE PEIICHUS
U JeHCTBUS,
dbopMynupoBath u
OIICHUBATh PUCKH U
TOCJIEICTBHS,
(hopMUPOBATH OTIBIT.



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

8 KVIACC

Ne i/

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

Yuciia ¥ BEIUHCIIEHUS.

KBagparusle kopHU

KoanuecTBOo 4acoB

JJIeKTPOHHBbIE

Bcero

15

KonTposabHubie
padoThI

(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

IIpakTuyeckue
padoThI

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

Bunnl gesiTeJLHOCTH
o0yuarouuxcs ¢
Y4eTOM NMPOorpamMmbl
BOCIUTAHHSA

3HaKOMHTBCH €

HCTOPHeN pa3BUTHS

MaTeMaTUK1
becena, nanpaBnenHas
Ha IPOSIBIICHUE
MHTEpeca K IPOLLIOMY
Y HACTOSIIEMY
pOCCUiiCKOM
MaTEeMaTUKH,
LIEHHOCTHBIM
OTHOLIEHUEM K
JOCTUKEHUSIM
POCCUICKHX
MaTE€MaTUKOB U
poccuiickon
MaTeMaTHYECKON
LIKOJIBI, K
MCIIOJIb30BAHUIO ATHX
JOCTH>KEHUH B IPYTHUX
HayKax ¥ NPUKIaJTHBIX

chepax;

Yucaa ¥ BEIYUCICHUS.

CreneHsn ¢ 1EIBIM
mokasarejieM

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

IIpeacraBiasaTh 3anuCh
OOJIBIINX M MAJIBIX YHCEI
B CTaHJAPTHOM BH/JIE.
Hcnoan3oBars 3anMch
YHcell B CTAaHIaPTHOM
BUJIE JUISI BBIPAKECHUS



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

Anrebpanueckue
BBIPAYKEHUSI.
KBagpartuslit
TPEXWIEH

bu6mmorekxa [{OK
https://m.edsoo.ru/7f417af8

pa3MepoB 0OBEKTOB,
JUTUTEIIBHOCTH
MIPOIIECCOB B
OKpPYXKaroIIeM MUpeE.
VY4eOHble cuTyanu,
HampaBJICHHbIC Ha
HEOOXOAMMOCTh B
(hOpMHUPOBAHHH HOBBIX
3HAHWH, B TOM YHCIIC
(dbopMyIHpoBaTh UJIEH,
ITOHSATHS, TUIIOTE3EI 00
00BbeKTax U SIBJIICHHSIX, B
TOM YHUCJIC PaHee He
U3BECTHBIX, OCO3HAHUE
neduuTa coOOCTBEHHBIX
3HAHUH U
KOMIIETEHTHOCTEH,
TUTAHUPOBAHKE CBOETO
pa3BHUTHS;

VY4yeOHble cuTyanuu,
HarpaBJICHHbIC HA
TOTOBHOCTH K
BBITIOJTHEHHIO
o0s13aHHOCTEH
rpakJIaHuHa U
peaHM3anuy ero mnpas,
MpeICTaBICHHEM O
MaTeMaTHYECKIX
OCHOBax
(YHKIMOHHPOBAHUSI
Pa3IHYHBIX CTPYKTYD,
SIBJICHUH, IPOLIEAYP
IPaXKTAaHCKOTO



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

oOmiecTBa (Hanpumep,
BBIOOPBI, OIIPOCHI),
TOTOBHOCTB K
00CyXICHHIO
ATUYECKUX MPoOIIeM,
CBSI3aHHBIX C
MPAKTHYECKUM
PUMEHEHHUEM
JOCTH)KEHHUM HAYKH,
OCO3HAHHUEM BaXHOCTHU
MOPaTbHO-ITHUECKHUX
MPUHIIUIIOB B
JIESITEIBHOCTH YYEHOT0;

Anrebpanueckue
BBIpAKEHUS.
Anrebpanueckas
IpoOb

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

Bripaxkath
nepeMeHHbIe U3 GopMyII
(puznueckux,
reOMETPHUECKUX,
OTIMCHIBAIOIINX OBITOBBIC
CUTYyaIUH)
VY4eOHble cuTyanuu,
CBSI3aHHBIE C
TOTOBHOCTBIO
OPUMEHSTh
MaTeMaTHIeCKre
3HaHUS B MHTEpecax
CBOETO 37I0POBBS,
BEJICHUS 37J0POBOTO
o0Opasa Ku3Hu
(3mopoBoe muTaHue,
cOamaHCUpPOBAaHHBIN
PEXUM 3aHATUN U
OT/bIXA, PETYJISIpHAs
¢busnyeckas
AKTHUBHOCTH),



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

YpaBHeHus u
HEPAaBEHCTBA.
KBanpathsie
YpaBHEHUs

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

c(hOpMHUPOBAHHOCTHIO
HaBbIKa pedJiekcu,
NPU3HAHUEM CBOETO
npaBa Ha OIIUOKY U
TaKOT'0 JKe MpaBa
JPYTOro 4YesIOBEKa,;

3HaKOMHTBCH €
HCTOPHeN pa3BUTH
anreopsl
becena, HanpaBieHHas
Ha OPUEHTALIMIO B
JESTEIbHOCTH Ha
COBPEMEHHYIO CUCTEMY
HAYYHBIX IPEJCTABICHUN
00 OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUS YEIIOBEKA,
IPUPOJIBI U OOIIECTBA,
IIOHMMAaHUEM
MaTEMaTU4YECKON HayKH
Kak c(epbl
YeJI0BEYECKOU
JESATEIIBHOCTH, ITAIOB €€
Pa3BUTHUS U 3HAYUMOCTHU
JUISL pa3BUTHSA
LMBUIIN3AIUH,
OBJIAJICHUEM SI3BIKOM
MaTeMaTHKU U
MaTeMaTHYECKON
KYJbTypOH KaK
CPEICTBOM ITO3HAHUS
Mupa,

OBJIaJICHUE

MPOCTEUIIUMHU



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

HAaBBIKAMH
HCCIIeIOBATEIIbCKOM
e TCIIEHOCTH,

YpaBHeHus U
HEpaBEHCTBA. 13
Cucremsl ypaBHeHUN

YpaBHeHuUs u
HEPaBEHCTBA. 12
HepasencrBa

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmorekxa [{OK
https://m.edsoo.ru/7f417af8

Ctpouts rpaduku
JIMHEWHBIX YPAaBHEHUH, B
TOM YUCJIE HCIOJIB3YS
uudgpoBbie pecypchbl.
VY4eOHble cuTyanum,
HalpaBJIeHHbIE Ha
CIIOCOOHOCTb K
SMOLMOHAIBHOMY U
3CTETUYECKOMY
BOCIIPHSITHIO
MaTeMaTHUYECKUX
00BEKTOB, 3a1a4,
peueHui,
paccyXIeHUH, YMEHHUIO
BUJICTH
MaTeMaTHYeCKue
3aKOHOMEPHOCTH B
HCKYCCTBE;
DopmMyHpOBaTH
CBOMCTBA YNCIIOBBIX
HEPABEHCTB,
WJUTIOCTPUPOBAThH UX Ha
KOOPJIMHATHOM IIPSIMOH,
A0Ka3bIBaTh
anreOpanyeckH.
VY4eOHble cuTyanuu,
HarpaBJIeHHbIEC Ha
aKTHBHOE y4acTHe B
pelieHnn
NPaKTUYECKUX 3a/1a4
MaTeMaTU4YECKON
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@ynknnu. OCHOBHBIE
MTOHATHSA

bu6mmorekxa [{OK
https://m.edsoo.ru/7f417af8

HATPaBICHHOCTH,
OCO3HAHHUEM BaXHOCTHU
MaTeMaTHYECKOTO
oOpaszoBaHus Ha
IIPOTSKEHUH BCEN
YKU3HU JJIs yCTICUTHON
npohecCuOHATBLHOM
JESTEIIbHOCTH U
pa3BHTHEM
HEOOXOJUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM
U TIOCTPOCHUEM
VHIUBUY AIbHOMN
TPaeKTOPUU
oOpa3oBaHus U
YKU3HEHHBIX TUIAHOB C
YUYETOM JIMIHBIX
UHTEPECOB U
00I111eCTBEHHBIX
noTpeOHOCTEi;

HccaenoBars nnpumepsl
rpaguKOB, OTPAKAIOIINUX
peanbpHbIE TPOLECCHl U
aieHud. [IpuBoauTh
NMpUMepbI IIPOLECCOB U
SIBIICHUH C 3aJaHHBIMH
CBOMCTBaAMH.
becena, HanpaBiieHHas
Ha TOTOBHOCTH
MIPUMEHSATH
MaTeMaTHYEeCKHE
3HaHUA B MHTEpEcax
CBOETO 3/I0POBbB4,
BEJICHUS 3JI0POBOTO



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

oOpas3a >Xu3HU
(3mopoBoe nuTaHue,
cOaraHCUpOBaHHBIHI
PEKUM 3aHITUH U
OTJbIXA, PEryJIsIpHast
(buzmdeckas
AKTUBHOCTH),
c(hOpMUPOBAHHOCTHIO
HaBBIKa pedIIeKCcHH,
pU3HAHHEM CBOETO
IpaBa Ha OIUOKY U
TaKOT0 )K€ MpaBa
JPYTOTo YelOBEKa,

OyHkiuu. Yuciosble
byHKIIUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

IIpuMensaTs HU(ppOBLIE
pecypcsl i
MOCTPOEHHUS IpaUKOB
byHKIHI
becena, nanpaBnenHas
Ha OPUEHTAIINIO Ha
IpUMEHEHHE
MaTEeMaTUYECKHX
3HAHUU JJI pEUICHUS
3a/1a4 B 00J1acTH
COXPaHHOCTH
OKpY KaroIlen cpeibl,
MJIAaHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX
BO3MO>KHBIX
IIOCJIEICTBUM JIIst
OKpYKaroIleu cpebl,
OCO3HaHUEM
I00aTBbHOTO XapaKkTepa
9KOJIOTMYECKUX
mpo0JIeM U MyTeH ux
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pelieHus;

[ToBTOpEeHue

1
0 00001IeHnE
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bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

OcyuiecTBaASTH
CAMOKOHTPOJIb
BBINOJIHSEMBIX JICUCTBUM
U CaMOITPOBEPKY
pe3yJibTaTa BBIYMCICHU,
npeoOpa3oBaHUM,
MTOCTPOECHU.
VY4eOHble cCUTYyalNH,
HaIpaBJCHHbIC HA
TOTOBHOCTB K
JEHCTBUSIM B YCIIOBHUAX
HEoMpeAeNnEéHHOCTH,
MOBBIIICHUIO YPOBHS
CBOEH KOMITIETEHTHOCTH
4yepe3 MPaKTUYECKYIO
JeATEIbHOCTh, B TOM
YUCJIE YMEHUE YUUTHCS
y APYTHUX JIOJIEH,
npuodperaTh B
COBMECTHOM
NeSTeTbHOCTH HOBBIC
3HAHUS, HABBIKU U
KOMIIETCHITH U3 OTIhITa

APYTUux;
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9 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

Yucaa v BEIYUCICHUS.
JleficTBUTENIbHBIEC YUCIIA

KoaunuyecTBO 4acosB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bu6nuoreka [IOK

https://m.edsoo.ru/7f419d

08

Bunnl gesiTeJLHOCTH
o0yuarouuxcs ¢
Y4eTOM NMPOorpamMmbl
BOCIHTAHHSA

Pa3BuBartnb
npeacTaBJeHHs O
YHCliaX: OT MHOXKECTBA
HaTYpaJIbHBIX YHCEl 10
MHO>KECTBa
JeHCTBUTEILHBIX YUCEI.
3HaKOMHTBCH €
HCTOPHeN pa3BUTH
MaTeMaTHKU
TOTOBHOCTBIO TPUMEHSTh
MaTeMaTHYECKUE 3HAHUS
B MHTEPECAX CBOETO
3/10pOBbsI, BEJICHUS
3JI0pOBOT0 00paza )KU3HU
(3mopoBoe MUTaHKE,
cOaraHCUpPOBaHHBIIH
PEKUM 3aHITUH U
OTJbIXa, PETyJIsIpHast
buznueckas
AKTUBHOCTb),
c(hOopMUPOBAHHOCTHIO
HaBBIKA pedIIeKcHH,
MIPU3HAHUEM CBOETO
npaBa Ha OIUOKY U
TaKOTo )K€ MpaBa
JPYroro 4ejJoBeKa;

VYpaBHeHus u

14 1

bu6nuoreka [IOK

3HAKOMUTHCH C
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HEPaBEHCTBA.
YpaBHeHUsI C OJTHOU
MepeMEHHON

YpaBHeHus U
HepaBeHCTBa. CHCTEMBI
ypaBHEHUH

14

https://m.edsoo.ru/7f419d

08

bu6nuoreka [IOK
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08

HCTOPHeN pa3BUTH

MaTE€MaTUKU
becena, nanpaBneHHas
Ha IIPOSIBIICHUE UHTEpeca
K MPOILIOMY U
HACTOAIIEMY POCCUUCKON
MaTEeMaTHKH,
LIEHHOCTHBIM
OTHOILIEHUEM K
JOCTHKEHUSIM
POCCUICKHX
MaTE€MaTUKOB U
pOCCUiCKOM
MaTEeMaTUYeCKOW IIKOJIbL,
K UCTIOJIb30BAHMIO ITHX
JOCTH>KEHHH B APYTHUX
HayKax ¥ MPUKIaJTHBIX
chepax;

3HaKOMHTBCSH €

HUCTOpHEN pa3BUTHS

MaTeMaTUKHU
becena, nanpaBnenHas
Ha IPOSIBIICHUE UHTEpeca
K TIPOIIIOMY 1
HAaCTOSALLEMY POCCUUCKON
MaTEeMAaTHKH,
LEHHOCTHBIM
OTHOIIIEHHUEM K
JOCTHXKEHUSIM
POCCHUIMCKHX
MaTE€MaTHUKOB U
poccuiickon
MaTeMaTH4YeCKOM IIKOJIEI,
K UCIIOJIb30BAHMIO ITUX
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JOCTHKEHUH B APYIUX
HayKaX U IPUKIATHBIX

chepax;

YpaBHeHus u
HEpPaBEHCTBA.
Hepasencrsa

16

bu6mmoteka [IOK
https://m.edsoo.ru/7f419d

08

OcBanBaTh 1
NPUMEHATH HEPaBEHCTBA
IIPH PEIICHUN PA3THYHBIX
3aJa4, B TOM 4YHUCJIe
MPAKTHKO-
OPHUEHTHPOBAHHBIX
Y4eOHble cuTyanum,
CBsI3aHHBIE C
FOTOBHOCTBIO K
BBIIOJTHEHHIO
00s3aHHOCTEH
rpaKJIaHUHA U
peanu3aiuu ero mnpas,
MPEJICTABICHUEM O
MaTeMaTUYECKUX
OCHOBax
(byHKIIMOHUPOBAHUS
pa3INYHBIX CTPYKTYP,
SABJICHUM, IPOLIEAYD
TpaXKAIaHCKOTO 00IIeCTBa
(Hampumep, BEIOODHI,
OTIPOCHI), TOTOBHOCTBIO K
00CYX)ICHUIO STUYECKUX
npo0JieM, CBSI3aHHBIX C
MPAKTUICCKIM
PUMEHEHUEM
JIOCTHKEHUHN HAyKH,
OCO3HAHUEM BaKHOCTHU
MOPATbHO-ITHYECKUX
MIPUHIIATIOB B
JIESITETbHOCTH YYEHOTO;
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OyHKIMU

YucnoBble
OCJIEIOBATEILHOCTH

16

15

bubmuorexa [JOK
https://m.edsoo.ru/7f419d

08

but6mmoreka [IOK
https://m.edsoo.ru/7f419d

08

I[IpuBoAMTH MpUMeEPHI
KBaIPaTUYHBIX
3aBUCUMOCTEN U3
peabHOM KU3HH, (DU3HKH,
reOMETpUU
YueOHbIC cCUTYyaIUH,
CBS3aHHBIC C YCTAHOBKOU
Ha aKTUBHOE y4acTHE B
pelIeHUU TPAKTUYECKUX
3a/1a4 MaTeMaTUYECKOn
HaIPaBJIECHHOCTH,
OCO3HAaHUEM BAKHOCTHU
MaTEeMaTU4eCKOro
oOpaszoBaHus Ha
IIPOTSKEHUM BCEH J)KU3HU
JUISL yCIIEIHOM
npodecCuOHATTbEHON
JeATETbHOCTH 1
pa3BuUTHEM
HEOOXOJUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM
VHIUBUY AIbHOMN
TPaeKTOPUHU
oOpaszoBaHus U
YKU3HEHHBIX TUJIAHOB C
YUYETOM JIMIHBIX
UHTEPECOB U
00IIIECTBEHHBIX
noTpeOHOCTEI;

3HaKOMHUTBCSH C
HCTOpUeE pa3BUTUA
MaT€MaTUuKN
PemaTtn 3agaumn,
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[ToBTOpEHME,
0000111EHNE,
CUCTEMaTHU3alus 3HAaHUU

18

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d

08

CBSI3aHHBIE C YUCIIOBBIMH
MOCIIeI0BATEIbHOCTSIMU, B
TOM YHCJIE 3324 U3
peaTbHOM KM3HU C
UCTIOJIb30BaHUEM
U (GPOBBIX TEXHOJIOTHI
(37EeKTPOHHBIX TAOIHII,
rpaguIecKoro
KaJIbKYJISITOpA U T.I1.).
Y4eOHble cUTyalNH,
CBSI3aHHBIE C
CIIOCOOHOCTBIO K
SMOLMOHATBHOMY H
ACTETHUYECKOMY
BOCTIPHUSTHIO
MaTeMaTHYECKHUX
00BEKTOB, 3aJ1a4,
pELICHUH, pacCyKIECHUH,
YMECHHIO BUCTh
MaTeMaTHU4eCcKue
3aKOHOMEPHOCTH B
UCKYCCTBE

Pa30upars peanbHble
KU3HEHHBIE CUTYaIIUH,
(popmysimpoBaTh UX Ha
A3bIKE MaTEMaTHKH,
HAXOAUTB PEILECHUE,
MIPUMEHSIS
MaTeMaTUYECKUH anmnapar,
HHTEpPNpPeTHPOBATH
pe3ynbTar
MoaenupoBaTth C
HOMOILBIO (hOPMYITT
peabHbIE MPOLECCH U
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SIBIICHUS
YueOHbIC cCUTYaIUH,
HaIpaBJCHHbIC HA
TOTOBHOCTD K JIEHCTBUSIM
B YCJIOBHSIX
HEONPEAECIEHHOCTH,
MOBBIIICHUIO YPOBHS
CBO€I KOMIIETEHTHOCTH
4yepe3 MPaKTUIECKYIO
IEeATEIbHOCTD, B TOM
YUCJIE YMEHUE YUUTHCS y
JpYTUX JIIOJIEH,
npuodperaTh B
COBMECTHOM
JIeITSIIbHOCTH HOBEIC
3HAHHUA, HABBIKU U
KOMITETCHIIMH U3 OIIBITa
ApYyrux;

CIIOCOOHOCTH OCO3HABATh
CTPECCOBYIO CUTYaLIHIO,
BOCITPUHUMATH
CTPECCOBYIO CUTYaLIUIO
KaK BBI30OB, TPEOYOIMU
KOHTpMED,
KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS
" JCUCTBHS,
(dbopmyaHrpoBaTh U
OIICHUBATh PUCKH U
MOCIICICTBHS,
(hopMHUPOBATH OTIBIT.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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