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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOIO 00IIero o0Opa3oBaHMs: OHA
o0ecreynBaeT U3ydeHue IPyTrux AUCHUILINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TyMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHMs U B IMOBCETHEBHON JKHU3HU.
PazBute y oOyuaromuxcs Hay4YHBIX [PEICTaBICHUM O TPOUCXOXKIECHUU U CYIIHOCTH
anrebpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMAaTUYeCKOM HayKoW SBJICHUH U
IPOIIECCOB B TPUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMEHHOM IudpoBoM oOmiecte. M3yueHue
anredpbl o0ecreurnBaeT pa3BUTHE YMEHUS Ha0Jl01aTh, CPABHUBATH, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOH
JIeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEpKAeHHUS. OCBOCHHE Kypca anreOpbl o0ecriednBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YaloluXcs: OHM HCHOJB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIeHHEe M KOHKPETH3aIUI0, adCTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIBHON JAESTEIIBHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEJIbHOE pELIEHUE 3aJad  SBISIETCS  peajau3anuei
JESITEIbHOCTHOTO MTPUHIIMIIA O0yUEHUSI.

B cTtpykType mnporpammbl yueOHOro Kypca «AnreOpa» Al OCHOBHOTO OOILEro
00pa30oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METoAMYecKue JUHMU: «YHucina u
BBIUUCIICHHSY, «AJTeOpandecKue BBIpOKCHUS», «YPABHCHHS W HEpPaBEHCTBa», «DyHKIHHY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
W3YYEHHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JUHHUSIMH. B Xoae uzydenus yuyebHOro Kypca
00yJaromuMCs TPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Aredpay BKIIIOUYSHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOI'O MaTEeMaTHYECKOIro
s3pika. CopeprKaTebHOM U CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpay siBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKTep.

Copepxanue nuHUU «UuWcna W BBIUMCICHHS» CIYXKHT OCHOBOW [UIsl JajbHEHIIero
U3YYEeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMUXCS JIOTHYECKOTO MBIIIICHUS,
(GOpMHPOBAHUIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX ISl TTOBCEJHEBHOHN >KM3HHU. Pa3BUTHE MOHATHA O YHCIE Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAMOHAIBHBIMH M HUPPAIMOHATBFHBIMU YHCIIAMHU,
dbopMupoBaHUEM MPEACTABIECHUN O JACHCTBUTENHFHOM YHCIE. 3aBEpIICHHE OCBOSHHS YHCIOBOM
JUHUW OTHECEHO K CpeHeMY o01IeMy 00pa30BaHHUIO.

Comepkanue JBYX aireOpamdecKux JHHUNH — «AJTeOpandeckue BBIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydarOIIMXCS
MaTEeMaTHYECKOTO ammapara, HEOOXOAMMOTo s pEelIeHUS 3aad MaTEeMAaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yueOHBII ~ MaTepuan TpPYNNHpPYEeTCs BOKPYT  palMOHANBHBIX  BBIpaXEeHUH.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMAaTUKH KaK S3bIKa JJIsi TOCTPOCHUS MAaTEMATHUYECKUX MOJIENEH,
OTIMCAHUS TPOLIECCOB W SIBICHUN peanbHOro mupa. B 3amaun oOydeHus anredpe BXOIST TaKxke
JaNbHEWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAUMOTO, B YAaCTHOCTH, s



OCBOCHHS Kypca WH(GOPMATHKH, ¥ OBJIQJICHUE HABBIKAMU JCAYKTUBHBIX PaCCYKICHH.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanvie  (yHKIIMOHAIBHO-TPAUUECKOW  JIMHUM  HAICICHO Ha  TOJY4YCHHUE
00yJaromuMuCs 3HaHUH 0 QYHKIMIX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJIENHN JIJIsl OITHCAHUS
U HUCCIICZIOBAaHMS PAa3HOOOPA3HBIX INPOLIECCOB M SBICHUI B mpupone u odmectBe. V3ydenue
Marepuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaAIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHuHbIC
BBIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MATEMATUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MPECTABICHUN O PO MAaTEeMaTHKU B Pa3BUTUHU LUBUIIM3AIIUU
U KyJIbTYPHI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBIH BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3Jelibl cojepxaHus: «Yuciaa M BBIYHCICHUSY,
«AnredpandecKue BRIPAKCHHS», «Y DaBHCHUS U HEPABCHCTBAY, «DYHKIIUNY.

Ha u3yuenue yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COILEPKAHUE OBYYEHUSA

7 KJIIACC

Yucia ¥ BbIYMCICHHUA

JpoOu OOBIKHOBEHHbIE MU JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apoled K
npyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPSAJOUYNBAHUE PALlMOHAIBHBIX
qucen. ApudMeTHuecKue IeHCTBUS ¢ pallMOHAIBHBIMU YHCIaMU. Pemenue 3amad u3 peaabHOR
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHre, IpeoOpa3oBaHue BbIpaKEHUH Ha
OCHOBE OIpE/EIICHHUS, 3aIUCh OOIBIINX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOIEHTHI, PEUICHUE 33a]ad U3 pealbHOU
IIPAKTUKU.

ITpuMeHeHne TPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHas MPONOPLMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIPAXECHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUH, IpaBUila PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnHowienbl 1 MHOrouwieHbl. CreneHb MHorousnaeHa. CiioXeHHe, BBIYMUTaHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOPEHb ypaBHEHUs, MIpaBHia MpeoOpa3oBaHUsl YpaBHEHHS, PAaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBiI€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C ABYMs IEepeMEHHbIMHU U ero rpaduk. Cucrema JIByX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHMI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. UucinoBele NpoMexyTku. PaccrosHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[TpsamoyronbHas cucrema koopauHaT, ocu Oxu Oy. Alcmucca ¥ OpAMHATA TOYKH Ha
KOOpAMHATHOM IuiockocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukon
peanbHbIX 3aBUcUMOcTed. Ilonatne Qynkuuu. I'papuk ¢yHknuu. CpolcTBa (QYHKIMIMA.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne TMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KJIACC
Yucaa 1 BIYMCTIEHUS
KBanmparueiii kopenp u3 uymcna. lloHarue 00 wuppanvoHaibHOM 4wucihe. JlecaTHyHbIE
MPUOJIMKEHUST UPPAITMOHATIBHBIX uncel. CBOMCTBAa apu(METHUECKUX KBAIPATHBIX KOPHEH M MX



IPUMEHEHHE K MpPeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenens c 1eJIbIM TTOKa3aTesieM U €€ cBorcTBa. CTaHAapTHAs 3aIIUCh YHUCIIA.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BBIUYUTAHUE, YMHOKEHHE, JeJeHue ainredpanueckux ApoOeil. ParroHanbHble BBIpaXKEHHUS M UX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHM#, cBogAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. IIpocteiimine npoGHO-
palyoHaIbHbIC YPAaBHEHUS.

I'paduueckass uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMeHHBbIMU. [IpuMepbl pemeHus cCucTeM HENMHEWHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3ajay anreOpandeckuM CrocoOOM.

UucnoBple HepaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOM. CHCTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Toustue ¢pynkuuu. OOGNacTh ONpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHkmuu. CriocoObl
3amanus QyHKIUH.

I'padux Pynxmuu. Yrenue cpoicTB (ynkmum mo e€ rpaduky. Ilpumeps rpadukon
(GYHKLUH, OTPaXKAIOLINX pealibHbIE IPOLIECCHI.

@DyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|X|. ['padmyeckoe perieHre ypaBHEHUH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yucaa 1 BLIYMCTIEHUS

PanmonaneHbie uncia, UppallMOHANBHBIE YHCTa, KOHEYHbIE U OCCKOHEUYHBIC IECATUYHBIC
IpoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JIeUCTBUTENIbHBIE YHCIIa KaK OCECKOHEYHBIC
JIecsATUYHbIe  npobu. B3auMHO  OJHO3HA4YHOE  COOTBETCTBHE  MEXKIYy  MHOXECTBOM
JIEUCTBUTEIIBHBIX YUCE U KOOPAUHATHOM MPSAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYeCKHe NEUCTBUSA C JACHCTBUTEIHHBIMU
YHCJIAMHU.

Pa3zMepsl 0OBEKTOB OKpYKAIOIIETO MHUpPA, IIUTEIHHOCTH MPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHWE BEIWYMHBI, TOYHOCTh NpuOMmKeHUs. OKpyrieHHe 4YHcel.
IIpuknka v OLlEHKa pe3yabTaTOB BEIYMCICHHM.

YpaBHeHUsI M HEpaBEHCTBA

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOISAIINUXCA K TUHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pemieHuss ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3JI0)KEHUEM Ha MHOKHUTEIH.



Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBEIX 3a1a4
areOpanyecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YPaBHEHHH ¢ ABYMs IIEPEMECHHBIMHU. PellleHne CUCTEM IBYX YPAaBHEHMM, OJHO U3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTEpHpeTalnus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pelienue JMHEHHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOW. PelleHne cucTeM JIMHEUHBIX
HEpaBEHCTB C OJHOW mepeMeHHoW. KBaapartnele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatuunas ¢ynxuus, e€ rpapuk u cpoiictBa. IlapaGona, KOOpAMHATBI BEPLIMHBI
11apaboJibl, 0Cb CHMMETPHUH apadOoJIbl.

I'paduxn dymkrmit: y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = [X| 1 ux cBoiicTsa.

YucioBbIe MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

[TonsiTe YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyioit u HopmyIoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Dopmynsl N-ro  4jeHa
apru(MeTHYECKON U reOMETPUYECKON MPOrPeCcCHil, CyMMBbI EPBIX NUICHOB.

N300pakeHre 41WieHOB apU(PMETHUECKOM M TeOMETPUYECKOM IpOorpeccuii TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIOHEHIIUAIbHBINA pocT. CI0MXKHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE Ppe3yJbTAaThl OCBOSHHUS TIPOrpaMMbl  y4eOHOTO Kypca «Aunredpay
XapaKTEePU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEpeca K MPOLLJIOMY W HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHUCKOU
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHCHHUIO OOSI3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETYp TPaKIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUM
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHM MNPAKTUYECKHX 3a/1ady MaTeMaTU4YeCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOro 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HH JIJIs1 YCTIIETHOM Mpo(deCCHOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOECHHUEM HWHJMBHAYAIbHOM TpPAaeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKIEHUN, YMEHUIO BUIETh MATEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(depbl 4YelIOBEYECKOW MeATeNbHOCTH, ITAloB €€ pa3BUTUSA U
3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENLCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnUTaHMe, (opMHpOBaHHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pedrekcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEN HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpebl, MIAHUPOBAHUSA IOCTYIKOB W OIEHKH HMX BO3MOYKHBIX
MOCTEACTBUIA ISl OKPYXKAIOLIEH Cpebl, OCO3HAHUEM TI00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U ImyTel UX peleHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, IMOBBINICHUIO YPOBHS cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HEO0XO0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWW, B TOM uuciie (GOPMYyITUPOBATH UIICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIE pEIICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBblesiornyeckueeicTBus:

® BBUIBJISATh U XAapaKTEpU30BaTh CYIIECTBEHHbIC NMPU3HAKUM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOIUMOI0 aHAIN3a;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JAHHBIX, HaONIONEHUSX U YTBEPXKACHUAX, IpeularaTb KPUTEPUM MJIs BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, AECTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (TpsiMble ©  OT
IIPOTUBHOTO), MIPOBOJUTD CaMOCTOSITENIbHO HECJIOKHbIE JI0Ka3aTeNnbCcTBa
MaTeMaTU4ecKux (PaKkToB, BBICTpAaUBaTh apryMEHTALUIO, NPUBOAUTH IPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh Hanbosiee NOAXOA[IINN ¢ YIETOM CaMOCTOATENbHO BBIACICHHbBIX
KPUTEPUEB).

Ba3oBblencciieoBaTe/ibCKueAeiCTBUS:

® HCIOJNB30BaTb  BONPOCHI  KAaK  MCCIEAOBAaTENbCKUM  MHCTPYMEHT  IIO3HAHMS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyrome IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaTh MCKOMOE M JlaHHOe, (QOpPMHUpPOBaTH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULMIO, MHEHMUE;

® [POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 10 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0H;

® CaMOCTOATENIbHO  (hopMynHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yibTaTaMm
POBEAEHHOr0 HAOIIOAEHMS], UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(POpPMAILIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOHpaTh GOpMy MpeCcTaBiIeHUs UHPOPMALIMK U UILUTIOCTPUPOBATH PelllaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHnKaTHBHbIEyHUBeEpPCAJIbHbIeyYeOHbIe1eCTBUA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
oOmIeHus], SICHO, TOYHO, T'PAMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIleHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0J1e 00CYX/ICHHU 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMBbI, IPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISITh CBOU CYXKICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB JHAJIOra,
0oOHapyXUBaTh PA3IMUUE U CXOJICTBO MO3UIIHIA, B KOPPEKTHOU dhopMe GpopMyTupoBaTh
pa3HoOracusi, CBOU BO3pPaKEHUS;

MPEJICTABIIATh Pe3yNbTaThl PEUIeHHs 3a7aud, IKCIEPUMEHTa, UCCIEAOBaHUS, TPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Ipe3eHTAlUU U
0COOEHHOCTEHN ayAUTOpUY;

NOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMAaHJHOW M MHAWBUYaJbHON pabOThHI
IIPU peIIeHNN y4eOHbIX MaTeMaTHUECKUX 3a71ay;

IPUHUMATD 11€JIb COBMECTHOMN J1€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacmpenensaTh BUAbI pabOT, JOTOBapHBATLCA, OOCYXKIATh MPOIECC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BHITOIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJIE€HAMH KOMAaH[Ibl, OLIECHUBATh KaueCTBO CBOETO BKJa/a B
00N MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, aJrOPUTM pELIeHHs 3aJaud (MM €ro 4acTb),
BBIOMpPATh CHOcO0 pemeHuss ¢ y4€TOM MMEIOLIUXCA PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’IL, IMOLMOHAIbHBINUHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa peleHus
MaTeMaTUYECKOM 3a/1auu;
MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IIPU PEUICHUM 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLICHUBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHAT NMPUUYMHBI JOCTHKEHHUS WIM HEJOCTHIKEHHS I, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

[NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuyenus B 7 KJjacce OOYyYalOUIMICA MOMYyYUT CICAYIOIIUE TMPEAMETHBIC
pE3yJIbTaThL:

Yucia ¥ BLIYMCICHHA

BeinonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apudmMeTHuecKkue AeUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHHWs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH pPa3sHOOOpa3HbIE CHOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HhOPMBI 3amKMCH YKCeN K ApYyroi (mpeoOpa3oBbIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIYMCIEHUM, OLEHKY 3HAaYEHHM 4HMCIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IPONOPLUOHAIEHOCTBIO BEIMYMH, IPOLEHTAMU, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOICTBAaMM pacCMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBath anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl LIEI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJIHOYJIEHAa HAa MHOTOWIEH W MHOTOWIEeHAa Ha MHOTOYJIEH,
NPUMEHSTH (HOPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3jaoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOXKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMeHeHHUs (HOpMy COKpamEéHHOro
YMHOXEHHUS.

[TpumensTh npeoOpa3oBaHUsT MHOTOWIEHOB Uil pEUIEHMs] pPa3jIMYHBIX 3ajJad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJIbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIsd peoOpa3oBaHuUs
BBIPAKCHUIA.

YpaBHeHUs1 M HEpaBEHCTBA

Pemats sMHEliHbIE ypaBHEHMsI C OJHOM NEPEMEHHOM, MPUMEHSS IpaBWila MEpexona OT
WCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBiI€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpadpuueckre METObl IPH PEIICHNN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpuMepsl Map YUCe, ABISIONIMXCS PEIICHUEM JTMHEHHOTO YPAaBHEHHUS C ABYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHMH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM IO
YCIIOBUIO 3a/la4d, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJbl, 3allCbIBaTh YHUCJIOBBIE INPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXJy BeIMYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, HPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOPMALUU, U3BIEKaTh U
UMHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(UKOB PeaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOyuenuss B 8 kiacce OOydarOmIMIICS TMOJYYUT CIEAYIOIIUE MPEIMETHBIE
pe3yabTaThI:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEACTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IS
CPaBHEHMsI, OKPYIJIEHUS U BBIYMCIICHUM, M300pa)kaTh AEHUCTBUTENbHBIE YHCIA TOYKAMHU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH MPeoOpa3oBaHus BhIpAKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MaJlbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHen yucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpyuMeHsTh TMOHSATHE CTENEHH C IEJIbIM II0Ka3aTesieM, BBINOJIHATh IpPeoOpa3oBaHuUs
BBIPAXEHU, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0OKA3aTEIEeM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs palMOHAIBHBIX BBIPRXKEHUH HA OCHOBE
npaBuiI JeHCTBUN HAaJl MHOTOUJIEHAMH U alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh 1peoOpa3oBaHUsl BBIPAKEHUN ISl  pEIIeHUs Ppa3IMyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEpEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCAEA0BAHNS YPAaBHEHUH U CUCTEM YPABHEHMI, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TIpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CHUCTEMa YpaBHEHUH pelleHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpoYee).



[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MoJenu C
MOMOIIBI0 COCTABIICHUS YPAaBHEHHSI WJIM CHCTEMbl ypaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ TIOJTyYCHHBINA Pe3ysIbTarT.

[IpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OILICHKH, PelllaTh JIMHEIHbIE
HEPAaBEHCTBA C OJHOM NEpPEeMEHHOM U WX CHCTEMbI, JaBaThb IpaUUECKyr0 HIUTFOCTPAILUIO
MHO>KECTBa PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABCHCTB.

DOyHKUUHA

[lonnmate ¥  HUCHONB30BaTh (YHKIUOHATIBHBIE TMOHATHUS W S3BIK  (TEPMUHBL,
CUMBOJINYECKHE OOO3HAYEHHUS), ONPEACNATh 3HAYeHHE (PYHKIHMHM IO 3HAYCHHIO apryMEeHTa,
OTIpeICIIATh CBOMCTBA (pyHKIMHU IO €€ TpaduKy.

Ctpouts rpaduKu dJIeMEHTAPHBIX QYHKIIMA BHJIA:

y=kix,y =x% y=x3y = x|, y = Vx, onucbiBath CBOHCTBa YMCIOBOIN (DYHKLMHU 1O €8
rpaduky.

K xoHmy oOyueHus B 9 KJjacce oOyd4aromuiicss MOJIYYUT CIEAYIOLIUE MpeIMeTHbIC
pE3yIbTaThI:

Yuciia ¥ BLIYHCTEHHSA

CpaBHUBATH U YIIOPSI0YNBATH PAIIMOHAIBHBIC H UPPAMOHALHEIC YUCIIA.

BrmonusaTe apudmeTrueckue AeCTBHUS C pallMOHAIBHBIMHU YHCIaMH, COUYeTas YCTHBIC U
MUCbMEHHBIC TPUEMBI, BBHITIONHATH BRIYUCICHUS C UPPAIIMOHATBHBIMU YHCTIAMH.

HaxoauTh 3HaueHusi CTeNeHel ¢ LeIbIMU MOKA3aTeIsIMH M KOPHEH, BHIYUCIATh 3HAYCHUS
YHUCIIOBBIX BBIPAKCHHIM.

OKpyrysITh JCUCTBUTENBHBIC YHCIIA, BBIMONHITH TPUKHIKY pPe3yJbTaTa BBIYUCIICHUH,
OILICHKY YHCIIOBBIX BBIPQKECHUU.

YpaBHeHUs] M HEPABEHCTBA

Pemarr nuHEHHBIE W KBaJIpaTHBIC YpPaBHCHHS, YypaBHEHUS, CBOMISINHAECS K HUM,
npocTeiiye ApoOHO-palliOHAIbHBIE YPAaBHEHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpaBHEHHMM C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OHO yPaBHEHUE HE SBISETCS JIMHEUHBIM.

Pemars TekcTOBBIE 3ajayM  anreOpanyecKWM CIIOCOOOM C TIOMOIINBID COCTAaBJICHUS
YPaBHEHHUS WM CHCTEMBI IBYX YPAaBHEHUU C IBYMs TIEPEMEHHBIMH.

[TpoBoauTH TpOCTEiilNe UCCIeA0BaHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM UYHUCIE C
NpPUMEHEHHEeM TrpauuecKux TMpeAcTaBlIeHU (yCTaHAaBIMBaTh, MMEET M YpaBHEHUE WU
CUCTEMa YPaBHCHHI PEIICHUs, €CIIH UMEET, TO CKOJIBKO, U TIpoYee).

Pemarr nmHeEliHBIE HEpPaBEHCTBA, KBaJpaTHBIC HEPABCHCTBA, HW300pa)kaTh pEIICHHE
HEPAaBEHCTB Ha YHMCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C MTOMOIIBI0 CHMBOJIOB.

Pemarp cucTtemMbl JHMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAOIINE
KBaJIpaTHOE HEPABEHCTBO, M300paKaTh PENICHHE CHUCTEMbI HEPABCHCTB HA YHCIIOBOW IMPSIMOM,
3aIACHIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonk30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrio3naBaTh (GyHKIIMH U3yICHHBIX BHJIOB. [I0Ka3bIBaTh CXeMAaTHUYECKH PACIIOJIOKECHHE Ha

KOOPIMHATHOM TIOCKOCTH rpadukos pyHkimit Buaa: y = kx, y = kx + b, y = k/x, y = ax® + bx +
¢,y =%y =vx,y = x|, B 3aBucHMOCTH OT 3HAYCHNMII KOODDHIUCHTOB, OMICHIBATH CBOACTBA

byHKINH.



Crtpouts M M300paXkaTh CXEMaTH4YEeCKH TpadUKH KBAaAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOMCTBA KBaIpaTUYHBIX (DYHKIIMIA 1O UX rpadukam.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKINHI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O U TEOMETPUYECKYIO MIPOTPECCUU MPU PasHBIX CIIOCO0ax
3aJjaHus.

BBIMONHATE BBIYMCICHHS C WCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4ieHbl OCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSIMUA, B TOM YHCIIE 3a/1a4d
U3 peasibHOM KHU3HHU (C UCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHN).



TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC
Ne n/m HaumeHoBaHue pa3iesioB U TeM KosnyecTBouyacon JJIeKTPOHHbIE
nporpamMmsal Bcero Kontpoanubie IIpakruueckue (UM(PpoBEIe)
padoThI PadoThI o0pa3oBaTe/bHbIE
pecypchl
1 Yuciia 1 BelurcieHus. Panmonansaele 23 3 bu6mmoreka [IOK
qucia https://m.edso0.ru/7f415b90
2 AnreOpandecKkue BoIpaKEHUS 36 3 bubnnoreka [JOK
https://m.edsoo.ru/7f415b90
3 YpaBHEHUs 1 HEPABEHCTBA 22 2 bubnuorexa [JOK
https://m.edso0.ru/7f415b90
4 Koopaunats! u rpaduku. @yHkuun 14 1 bubnuoreka [IOK
https://m.edsoo.ru/7f415b90
5 [ToBTOpenue n o6o01IEHNE 7 1 bubnuoreka [IOK
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 10 0
[MPOTPAMME



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

8 KJIACC

KoanuectBouacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne n/m Kontpoabnbsie  IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 4 .Ks 1
ucia v BeruuciaeHus. KBajpatHeie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Yucna v BerunciieHuss. CTeneHp ¢ [eIbIM 7 bu6mmoreka [IOK
HOKa3aTesieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHusl. KBaapaTHbrit 5 1 bubnuorexa [JOK
TPEXUICH https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BbIpaKEHUSI. bubnuorexa [JOK
4 15 1
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. KBapaTHbie bubnnoreka [JOK
5 15 1
ypaBHEHHSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bub6 OK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hgpil;ll()nféeiiasi.ru 17§417af8
8 Oynkunu. OCHOBHBIE TOHATHUS 5 Bubmiorexa LIOK
YHICHHH. https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o Y 9
YHKLHH. THCIOBbIE GyHKILH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 1
0 OBTOpEHHE ¥ 0000merHe 6 https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 102 5 0

[NPOT'PAMME



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

9 KJIACC

KosnuecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n MPOrpamMMbl Bcero Kontpoaensie — Ipakrueckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bu6mmoreka [JOK
quca https://m.edsoo.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. Y PaBHEHUS 14 1 bubnmoreka [JOK
C OJIHOH MepeMeHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
4 YpaBHEHUs U HEPABEHCTBA. 16 1 bubnuoreka [JOK
Hepasencraa https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YuciIoBbIE OCIEN0BATEILHOCTU 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, oboOIIEHHE, 18 1 bu6mmoreka [JOK
CHCTEMATU3aLNs 3HAHUI https://m.edsoo.ru/7f419d08
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 102 6 0



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