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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe APYTruX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTapPHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHusl U B MOBCEAHEBHON XKU3HU.
PazButne y oOy4aromumxcs HaydHBIX TPEACTABICHUH O TPOUCXOXKIECHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmocod0e OTpaKCHHs MaTeMaTHYeCKOW HAayKOH SBIICHUU U
MPOLIECCOB B MpHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTrO MOJICIHPOBAHUS B HAay4YHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHS], HEOOXOAMMBIX AJISl aJalTallid B COBPEMEHHOM IH(poBoM olmiecTBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NEHCTBUS U BBIBOJIBI, OPMYIUPOBATh yTBepkaeHU. OCBOCHUE Kypca anredpbl oOecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCTyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alluio, abCTparupoBaHWE W AHAIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE peIlleHHue 3ajad  SBISETCS — peanu3anuei
JeSITeIbHOCTHOTO TMPUHIINTIA 00yYEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YpaBHEHHS W HEPaBEHCTBA», «DYHKIUNY.
Kaxnas 13 3TuX comepkaTeIbHO-METOANYECKHIX JIMHUI pa3BUBAETCSA HA MPOTSHKEHUU TPEX JIET
U3y4YeHHs Kypca, B3aUMOJICHCTBYS C IPYyTMMH €ro JIMHUSAMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00y4JaroIUMCs TPUXOAUTCS JJOTHYECKH PACCyKIaTh, HCIIONIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBS3M ¢ 3TUM B mporpammy y4eOHOTo Kypca « Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIIME OBJAJACHUIO O0YyYarolMMHUCS OCHOB YHHMBEPCAIbHOIO MaTEeMaTHYECKOIO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOU OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBIsSeTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHUU «Uucna W BBIUKCICHUS CIYXKUT OCHOBOM [UIsl JajbHEHIIero
U3yYeHHUs] MaTeMAaTHUKH, CITIOCOOCTBYET Pa3BHTHIO Y OOYYAIOMIMXCS JIOTHYECKOTO MBIIIICHHS,
(bOpMHpPOBAHUIO YMEHHS TOJB30BATHCS ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUIECKUX
HABBIKOB, HEOOXOIMMBIX il TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBS3aHO C PAIMOHAIBHBIMU M HUPPAIMOHAIBHBIMU YUCIAMU,
dbopMHUpPOBAHUEM TIPEACTABICHUN O JMEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CogepxaHue JBYyX anreOpandeckux JHHUH — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUST W  HEPaBEHCTBA»  CHOCOOCTBYeT  (OPMUPOBAHHUIO Y  OOYYarOMIMXCS
MaTeMaTHYECKOTo anmapaTa, HEOOXOTUMOTO JJIsl pEIIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
MIPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE oCHOBHOrO 00I111€T0 00pa3oBaHus
y4eOHBI  MaTepuan TPYNIOUPYETCsl BOKPYT  PAalMOHANBHBIX  BBIpAXKEHH.  Anredpa
JEMOHCTPHUPYET 3HAUCHUE MATEMAaTUKH KaK S3bIKa JJIsi IOCTPOCHUS MAaTEMATHUYECKUX MOJIENEH,
OTMCaHUA MPOLIECCOB U ABJIEHUHN pearbHOro mMupa. B 3agaun oOydeHus: anredpe BXOIAT TaKxke
JanbHeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUSI, HEOOXOJUMOIo, B YaCTHOCTH, MJIs
OCBOGHHUsI Kypca WH(GOPMATUKH, W OBIQJCHHE HABBIKAMH JEAYKTHBHBIX PaCCYXICHUIA.



[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
o0yyaromuMucs 3HaHUN 0 QyHKIUAX Kak BakHEHIIeH MaTeMaTH4ecKoil MoJenu AJs OIMCaHUs
U HCCIIEIOBAaHUs Pa3HOOOpPA3HBIX IMPOLIECCOB M SBIEHUI B mpuponae U oduectse. V3ydeHue
Marepuaja CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOUIMXCS YMEHHUS HCIOJIb30BaTh pa3IMyHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMATUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpadudeckue,
BHOCHUT BKJIaJl B (JOPMUPOBAaHUE MIPEICTABICHUNA O POJIM MaTEMaTUKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIIOYAET CIIEAYIOIINE OCHOBHBIC pa3leNbl colepxaHus: «Uuciaa M BBIYHCICHUS,
«AnrebpanyecKue BBIPAKEHUSD, « Y pPaBHEHHSI U HEPaBEHCTBaAY, «DYHKIIUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbl 3amucu Apoleit K
apyroii. IIoHATHE paMOHAIBHOIO YMCIIA, 3alIMCh, CPABHEHUE, YIIOPAI0YMBAHUE PALUMOHAIBHBIX
yrcen. Apudmerndeckue IeHCTBUS ¢ pallMOHAIbHBIMU YKcIaMU. Pemienue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelieM: OlpejelieHre, IpeoOpa3oBaHue BBIPAXKEHUH Ha
OCHOBE OTIPE/ICIICHHUS, 3aIMCh OOIBIINX YnceN. [IpomenHTsl, 3anich MPOLEHTOB B BUIE IPOOH U
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLMOHAIBLHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. [lomycTumble 3Ha4eHUs
nepeMeHHbIX. IlpencraBieHue 3aBUCUMOCTHM MEXAY BeIMYMHAMHU B BHJIE (HOPMYJIBL
Brrancnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPaKECHUH, TOKIACCTBEHHO PaBHBIC
BBIPQXECHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM M IPOU3BEIEHUI, IpaBUiia PACKPHITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHounenbl 1 MHorowieHsl. CteneHb MHorouieHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHMs: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBapaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUsI, IpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelleHne JIMHEHHBIX ypaBHeHHH. CocTaBi€HHME ypaBHEHHUH IO YCIOBHUIO 3ajaudd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIBIO0 YPABHEHUM.

Jluneiinoe ypaBHEHHE C ABYyMs MEPEeMEHHBIMU U ero rpaduk. CrucremMa ABYX JIMHEHHBIX
yYpaBHEHHI ¢ JByMs MEpeMeHHBbIMHU. PemieHue cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[Tpumepsl penieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. UucioBble NMpOMEXyTKH. PaccTostHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Abcmucca M opauHaTa TOYKH Ha
KOOpAMHATHOM IuIocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (opmynamu. UrteHue rpapukon
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkuuu. I'padux @ynkuuu. CpoiicTBa (QyHKUIHH.
JluneitHas Qpynkuus, e€ rpapuk. ['padux Gynkmmu y = |X|. 'paduueckoe pemieHne JTUHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yucya 1 BLIYUCICHHUS



KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHadbHOM dYHcie. JlecaTuuHbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncell. CBOWCTBA apu(METHUECKUX KBAJPATHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30oBaHUIO YMCIOBBIX BBIPQXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crenensb ¢ 11eIbIM NOKa3atTeneM 1 e€ cBoiicTBa. CTaHAapTHas 3alUCh YKCTIA.

Auredpanyeckue BbIpaKeHHUs

KBagparHblil TpEXUWIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas aApoOb. OcCHOBHOE CBOWCTBO anrebpanyeckor npobu. CrokeHue,
BBIUUTAHUE, YMHOXKEHUE, JIeJIeHUue ajredpanyeckux ApoOeil. PannoHanbHble BbIpa)keHUS U UX
peoOpazoBaHueE.

YpaBHeHusI U HepaBeHCTBA

KBagpatHoe ypaBHeHue, ¢opMyia KOpHEW KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHEeHUH, CBOAALIMXCS K JMHEWHBIM U KBaJapaTHbIM. Ilpocreiimne apoGHO-
palOHAJIbHbIE YPAaBHEHUS.

['paduueckas mHTEpHIpEeTAUs YPaBHEHUH C JABYMS NEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHMH C AByMs nepeMeHHbIMHU. IIpuMepbl pelieHus cucTteM HEeJIMHEHHBIX YpaBHEHUH ¢
JBYMsl IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CIIocCOOOM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW TNEPEMEHHOM.
PaBHOcunbHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA € OAHON mepeMeHHOH. Cucrtembl
JUHEWHBIX HEPABEHCTB C OJTHON NEPEMEHHOI.

DOyHKIUHA

[Tonsitue gynkuuu. OGnacTe oNpeaeseHns U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoOsbl
3aanus QyHKIUH.

I'padux Qynkiun. UYrenue cpoictB ¢(yHKiuu no e€ rpaduxy. Ilpumepst rpapukon
GyHKIUI, OTpa)karoUINX peaJbHble MPOLECCHI.

OyHKIMHY, ONMUCHIBAIOIINAE NPSIMYI0 M OOpaTHYIO MPOMOPIMOHANBHBIE 3aBHCUMOCTH, MX
rpaduku. Oyrkipn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemieHue ypaBHEHHH i CHCTEM
YPaBHEHUM.

9 KJIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIa, KOHEUYHbIE U OECKOHEYHBIE 1ECATUUHbBIE
npodu. MHOXECTBO JIeHCTBUTENBHBIX YHCEN, ACUCTBUTENbHBIE 4YHCIA Kak OECKOHEUHBIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXAY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOMN MPSMOI.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKPYXKAIOLIETO MHUPA, JAIUTEIHHOCTH IMPOLECCOB B OKPYXKArOIEM
MHUpE.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpuOMMKeHUs. OKpyrjieHue yucel.
IIpukuaka v OLEHKA pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUS H HEPABEHCTBA

JIuneitHoe ypaBHeHue. PernieHue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM.



KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUN TpPETbEed M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKHUTEIIN.

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

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. Permienune cucreM ABYX JTHMHEWHBIX
YpPaBHEHUH € IByMs IIEpEMEHHbIMU. PellleHne cHCTeM [BYX YpPaBHEHUH, OJHO M3 KOTOPBIX
JUHENHoe, a JApyroe — BTOpoil cteneHu. I'paduueckas MHTEpHnpeTanus CUCTEMbl YPaBHEHUH ¢
JBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Penienue JIMHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PelieHue cucrem JMHEHHBIX
HEpaBeHCTB C OJHOW mepemeHHOW. KBaapartHble HepaBeHcTBa. ['padumueckas MHTeprperanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKUUHA

KBagpatnunas ¢ynkuus, e€ rpagpuk u cpoiictBa. Ilapabona, xkoopauHaThl BEpIIUHbBI
napaboIIbl, 0Cb CAMMETPHUH apadoIIbl.

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

Yucii0BbIe NOCIE10BATEILHOCTH M NIPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH PEKYPPEHTHON
bopmyoit u popmysoi N-ro uieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®dopmynsl N-ro  ujeHa
apuQMeTUYECKO U TeOMETPUUECKON MPOTPECCHii, CyMMBbI IIEPBHIX N UJICHOB.

N300pakeHre 41WiIeHOB apu(METHUECKOW M TeOMEeTpUYECKOM Mporpeccuii TOYKaMu Ha
KOOpJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NpPOrpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY U HACTOALIEMY POCCHHCKOM MaTeMaTUKH,
LICHHOCTHBIM OTHOIIEHHMEM K JOCTID)KEHUSIM PpOCCHUHCKMX MaTeMaTUKOB M POCCHMCKOMN
MaTeMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKaX U HMPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pPEalN3aluu €ro Ipas,
NPEJCTAaBICHUEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TIPOLEAYP TPaKTAHCKOTO O0IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSA3aHHBIX C NMPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX IIPUHLIUIIOB B ACATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YaCTHUE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKON
HalpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMAaTUYECKOIo 0O0pa30BaHUs Ha MPOTSIKEHUU BCel
KHU3HU Ul YCHEIHON MpodecCHOHaIbHOM AeATEeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WHIUBUAYAJIbHOH TpPaeKTOpUM 0Opa3oBaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, PacCy>KI€HUI, YMEHUIO BUIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B NEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeJOBeKa, MNPHUpPOAbl U 0OOIIecTBa, MOHUMAHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAUYMMOCTH JIJIsl Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJIEHUEM S3bIKOM MAaTEMATUKU U MaTeMaTHYECKON
KyJIbTYpOH KakK CpEICTBOM II03HAaHHUS MHUpPA, OBJIAJACHUEM MPOCTEHIIMMHU HABbIKAMHU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHMEe  KYJBTYpPbl  310POBbSl M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TOTOBHOCTBIO NIPUMEHSATH MAaT€MaTU4YeCKHUE 3HAaHUS B HHTEpEcax CBOErO 370pOBbs,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY U TaKOTO K€ IpaBa JAPYroro 4ejJoBeKa;

7) 3K0JIOTMYeCKOoe BOCTIUTAHHE:

OpHEHTallMe Ha MPUMEHEHHE MAaTeMaTH4YEeCKMX 3HaHWMU NI pelleHHs 3afad B 001acTh
COXPaHHOCTH OKpY’Karolled cpeasl, IUIAHUPOBAaHMS IOCTYIKOB M OLEHKM HX BO3MOXKHBIX
MOCJEACTBUM Ui OKpY>KaloIlel Cpeibl, 0CO3HAHHEM IJI00ATbHOTO XapaKTepa 3KOJOTHYECKUX
npo0JeM U MyTel uxX pereHus;



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

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIILHOCTb, B TOM YHCJIC YMCHUC YUYHUTHCA Y JAPYTIUX
JroJiel, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOpMYIHPOBATH UIECH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHHUAX, B TOM YHUCJIC paHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIMN KOHTPMEP, KOPPEKTHPOBaThb NPUHMMAEMBIE DPELIECHUS U
neicTBus, GOPMYIHPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJIbHbIe YUeOHbIe 1elicTBUS

Ba3oBble Jlornueckue AeiicTBUs:

® BBUIBJISATH M XapaKTEpPU30BaTh CYIIECTBEHHbIC NMPU3HAKM MAaTEeMaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLIECHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUs MOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHbIH MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHAIN3a;

® BOCIpPHHHMMATbH, (HOPMYIHPOBATh U MPEOOPA3OBBIBATH CYXACHUS: YTBEPIUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

®  BBIBIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUS B (paKTax,
JNaHHBIX, HAOMIOACHMUSIX W YTBEPXKICHMSX, Ipe/jiaraTb KpPUTEPUU JUIsl BBISABIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUH;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTelbCTBA MAaTEMaTHUYECKHUX YTBEPXKICHMH (mpsiMble ©  OT
HIPOTUBHOTO), IIPOBOJUTH CaMOCTOSITEIILHO HECJIOXKHBIE  JJOKa3aTeJbCTBA
MaTeMaTHYecKuX (PaKkToB, BBICTpAaUBaTh AapryMEHTAIUIO, NPUBOIUTH IMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;

e BBIOMpaTh crocob pemnieHHUs y4yeOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOASIUN C YIETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

® CNOJNB30BaThb  BONPOCHI  KaK  MCCIEAOBATENbCKUH  MHCTPYMEHT  IO3HAHMS,
bopmynupoBaTh BOIIPOCHI, ¢bukcupytomye IIPOTUBOPEUHE, npobiemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOe, (opMHpOBaTh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

® [IPOBOJUTH II0 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY HECJIOXHBIH 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE I10 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;



CaMOCTOSATENIbHO  (opMynupoBaTh 0000IIEHHUST W BBIBOABI IO  pe3yJibTaTaMm
NPOBEAEHHOTO HAOIIIOJICHHS, UCCIICAOBAaHUS, OLCHUBATh IOCTOBEPHOCTh MOJTYYCHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATH MPEATIOIOKEHUS
0 €r'o pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIMU, JAHHBIX, HEOOXOIUMBIX
JUTSL pellieHus 3a/1a4u;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOMpaTh OpMy MpeCcTaBleHUs HHDOPMALIMY U UIUTFOCTPUPOBATH pElllaeMble 3aa4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAJAEKHOCTh MH(POPMAIUH 110 KPUTEPUSAM, PEITIOKEHHBIM yUUTEIEM WU
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPHHUMATh U ()OPMYJIHPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUSMHU H LEISIMU
OoOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHMSI B YCTHBIX U
IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY pPEIICHUs 3a1a4i, KOMMEHTHUPOBATh
HOJIyYEeHHBIH pe3ysbTar;

B X0JIe 00CYKJIeHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOW TeMBI, IPOOJIEMBI,
pemaeMoil  3ajadd, BBICKa3blBaTh MJAEH, HALEJCHHBIE HAa IIOMCK pPEIICHHUS,
COMOCTABJIATh CBOU CYXKIEHUS C CYXICHMSIMHM JPYIMX YYacCTHUKOB JUaJIOra,
0oOHapy»XUBaTh pa3jINyune U CXOJCTBO MO3UIMI, B KOPpEKTHOU opMme popmyIupoBaTh
pa3HoOTriacHsi, CBOM BO3PAKEHUS;

IIPEJCTaBIISITh PE3yIbTaThl PELICHUS 3a7aud, SKCIEPUMEHTA, UCCIEI0BAHUS, TPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIICHUS C Y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ay TUTOPUH;

NOHUMAaTh M MCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHUIYaJIbHON pabOTHI
IPY PELICHNH Y4eOHBIX MaTeMaTHUYECKUX 3a/1a4;

IIPUHUMATD LI€JIb COBMECTHON IE€ATEIbHOCTH, IUIAHUPOBATH OPTaHU3ALMI0 COBMECTHOMN
paboThl, pacmpenensaTb BuAbl padoT, JIOroBapuBaThcsa, O0OCYXIaTh Npolecc U
pe3yabTaT paboThl, 000011aTh MHEHUST HECKOIBKHX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (00CykaAeHHs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI M JIPYTHE), BBIIOJIHATH CBOI 4acTh pabOThl U KOOPAMHHPOBATH
CBOM JIEHCTBUS C APYTUMU YJ€HAMH KOMAaH[Ibl, OLIECHMBATh KaueCTBO CBOEr0 BKJIaJa B
OOIINH TPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBUS.

PeryasiTuBHbIE YHUBEpPCaJIbHbIE y4eOHbIe 1eiicCTBUSA
Camoopranusanus:

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH, aJTOPUTM pEHIeHHs 3aj]add (WM €ro 4acTb),
BBIOMpPATh CIOCOO pEIICHHS ¢ Yy4E€TOM MMEIOIMUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAapUAHTHI PEIICHUH C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJIb, IMOLMOHAIbHBbII HHTEJJIEKT:

BJIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTra perieHus
MaTeMaTH4YeCKOM 3a1a49M;



® [pPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUM 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HaWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3yibTaTa ACSTEIbHOCTU IOCTABICHHOM LIEJU U YCIOBUSM,
OOBSCHATh TPHUYMHBI JIOCTHDKEHUS WM HEJAOCTVDKCHHUS 1IN, HAXOAWTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koumy oOyuenuss B 7 kJjacce oOydaromMiics MOIYYHUT CJEIYIOIIUE MpPEIMETHBIE
pe3ybTaThI:

Yuciia ¥ BbIYUCICHUA

BeinonHATe, coderas ycTHble M NHUCbMEHHbIE NPUEMBI, apudmMeTHueckue ACUCTBUSL C
palOHAIBHBIMU YHCIAMHU.

HaxomuTh 3HaueHHs 4YHCIOBBIX BBIPAKEHUH, NPUMEHATH PAa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYEHUH JApPOOHBIX BBIPAXKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
NeCATUYHbIE TPOOH.

[lepexoauTts OT OHOHM (OPMBI 3aKUCH YHCEN K APyroil (mpeoOpa3oBhIBaTh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIIOPAIOYNBATH PALIMOHAJIBHBIE YNCIIA.

OkpyriasaTh yncnia.

BpINONHATE NPUKUAKY U OLEHKY pe3yJIbTaTa BBIYMCICHUMN, OLEHKY 3HAYCHUN YHCIIOBBIX
BBIPAXCHUI. BBITIOIHATE NEHCTBHS CO CTENEHSAMU C HATyPaJIbHBIMU [TOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

Pemate npakTHKO-OPHMEHTHPOBAHHBIEC 337a4M, CBA3aHHbIE C OTHOLICHUEM BEJIMYUH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYHH, IIPOLIEHTAMH, MHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp3oBaTh anredGpanyecKyro TEPMUHOIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHHS yueOHOro MaTepHarna.

HaxoauTe 3HaueHnst OyKBEHHBIX BBIPAKEHUH MPH 33JaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

BoimonssaTe npeoOpa3oBaHus 1EI0ro BRIPaKEHUSI B MHOTOWIEH NMPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BBITIONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOTOYWIEH W MHOTIOWIEHAa HAa MHOTOYJIEH,
OPUMEHATH (HOPMYIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCy1LecTBIATh pa3ioXKEHNE MHOTOWIEHOB Ha MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOUIero MHOXKHUTENs, TPYNIUPOBKU CJaraeMblxX, MpUMeHEHUs: (HOopMysl COKpaI€HHOTO
YMHOKEHUS.

[TpumMensaTh mnpeoOpa3oBaHMsT MHOTOWICHOB IS PELICHHUs Pa3IM4YHBIX 33734 U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJbHBIMH MOKa3aTeNsIMH JUId IpeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHUs1 1 HEPABEHCTBA



Pemars nuHElHBbIE YpaBHEHHUsI ¢ OJHOM IMEPEMEHHOM, MPUMEHsSI MpaBuia Mepexona OT
UCXOJHOTO YypaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIETCS JIM YUCIO KOpPHEM
YPaBHEHU.

[TpumensTh rpaduueckre METO bl IPU PEIICHUN JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath pUMepHI Map YKCe, ABISIOUIUXCS PElIeHUEeM JHHEHHOTO ypaBHEHUS C IBYMs
IIEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JABYMS
MEePEMEHHBIMH, MOJIb3YSICh IPaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemate cuctembl OBYX JIMHEMHBIX YpaBHEHUH C ABYMsSl NEPEMEHHBIMU, B TOM YHUCIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHHWE WIM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCJIOBHIO 3a/1auyd, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyd IOJy4YECHHBIN
pe3yibTar.

DOyHKUUHA

N3o00paxkath Ha KOOPAMHATHOM TMpPSIMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, MHTEpBaJIbl, 3alKMCHIBATH YUCIOBBIE MPOMEKYTKH Ha
anreOpanvdeckoMm s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM [0 33JaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIuA. CTpouTh Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY BeIMYUHAMU:
CKOPOCTb, BpeMs, PacCTOSIHHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTH, NPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

Haxoauts 3HaueHre GyHKIMU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod MpejcTaBiIeHUs M aHAIW3a MHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPaQUKOB peatbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xoniy obOydyeHuss B 8 kJjiacce OOydaromMICsS TMOJYYUT CIEAYIOIMIUE TMPEIMETHBIE
pe3yabTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayalbHBIE NPEICTABICHHUS O MHOXKECTBE JEHCTBUTENBHBIX YHUCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCICHUI, HM300pa)kaTh [EHCTBUTENIbHBIE YHUCJIa TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YsI TPU HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH PeoOpa3oBaHus BIPAKEHHH,
COJIepXKalIX KBaJpAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OONBIIMX W MalbIX YHUCEN C TMOMOIIBI0 JECATUYHBIX IApo0ed
creneHeit yucna 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TMOHSATHE CTENEHH C LENbIM II0Ka3aTesieM, BBIINOJHATh IPeoOpazoBaHus
BBIPAKEHMM, COAEPKALIUX CTENIEHH C LIEJIBIM ITOKa3aTeNIEM.

BhBINOAHATE TOXJIECTBEHHBIE NMPEOOpa30BaHMsI PAIMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JSHCTBUN HAaJl MHOTOYJICHAMH M alreOpanyecKuMH JpoOsMu.

PacknanpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOKUTENH.

[IpumensTb 1TpeoOpazoBaHUsl BBIPAKEHUW [ pEIICHUs Pa3IMYHbIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTUKU.

YpaBHeHUS H HEPABEHCTBA



Pemare nuHeiHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAIBHBIC YPABHEHMS, CBOASAIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

IIpoBOINTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMH, B TOM YMCIIE C
IpUMEHEHHEM TIpapUuecKuX MpeiCTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHUE WIIU
cucTeMa ypaBHEHUI pelleHusl, €Clii UMEET, TO CKOJIbKO, U IIpoyee).

[lepexoauTs OT ciOBeCHOW (GOPMYIHMPOBKM 3ahayl K e€ aireOpanyeckod MOAETH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsSI WJIM CHUCTEMbl YpaBHEHHWI, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJTYy4YEHHBIN PE3yJIbTaT.

ITpyuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPAaBHEHMS, OLICHKH, PEILATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHCTEMBI, JaBaTh TIpa(UyYecKyl0 HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[Tonumath ¥  HCHONB30BaTh  (DYHKIMOHAIBHBIE IOHATUS M SI3bIK  (TEpMUHBI,
CHUMBOJIMYECKHE OO0O3HAYEHUs), ONMPEACISATh 3HA4eHHWE (YHKIMM 1O 3HAYCHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PyHKIUH 10 € Tpaduky.

Crpouts rpauku 31eMeHTapHbIX GYHKIUN BUja:

y = ki, y = x2, y = X3,y = |x|, Y = VX, OrucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K xoHumy oOydenus B 9 kiacce oOydaroluiics MOMYYUT CIEAYIOLIME IpeIMETHbIE
pe3ybTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBATh U YIIOPSAIOYNBATH PALlMOHAIBHBIE M HPPALIMOHAJIBHBIE YUCIIA.

BoinonHATh apupmMeTHuecKkue IeHCTBUS C PallMOHAIBHBIMU YHCIaMH, COYeTas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIUMCIIEHUS C UPPALMOHAIbHBIMU YHCIIAMU.

HaxonuTh 3HaueHus CTENEeHe! ¢ IeJbIMU M0Ka3aTelsIMI U KOPHEH, BBIUMCIISATh 3HAUECHUS
YHCIJIOBBIX BBIPAKEHUN.

OKpyrisaTh AEUCTBUTENbHBIE YHCIIA, BBINOJIHATH NPUKHUIKY pE3yJIbTaTa BBIYMCIICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI U HepaBeHCTBA

Pemars nuHEWHbIE M KBagpaTHBIE YpPaBHEHHUs, YPaBHEHMS, CBOASIIMECS K HHM,
npocTelime ApoOHO-PaMOHATbHbBIE YPaBHEHHUS.

Pemarb cuctembl IByX JIMHEWHBIX YpaBHEHHM C JBYMs MEPEMEHHBIMU U CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OHO ypaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemrate TekcToBble 3ajauM  anreOpanyeckMM CHocoOOM C TOMOUIbIO COCTaBJICHHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBOINUTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
NpPUMEHEHHEM TrpaUuecKkux IMpeacTaBiIeHu (ycTaHaBIMBaTh, MMEET JIM YypaBHEHUE WU
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJgpaTHbIE HEPABEHCTBA, M300pa)xkaTh pELICHUE
HEPAaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3alIUCBHIBATH PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemare cucTemMBl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNN PA3JIMYHBIX 3a4a4.

DOyHKIUHA



Pacrio3naBath hyHKINHM N3ydeHHBIX BUIOB. [IoKa3bIBaTh CXEMAaTHUECKH PACIIONOKEHUE Ha
KOOPJMHATHOM TIocKOCTH TpadukoB GyHkimid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C, ¥y =x3,y=1X,y = x|, B 3aBUCHMOCTH OT 3HaueHHi1 KO3(pPHIMEHTOB, ONKUCHIBATE CBOACTBA

GyHKIIHA.

Ctpouts M M300paXkaTh CXeMaTH4YeCKU TIpadHKH KBAJAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHMIA MO UX TpaduKaMm.

Pacno3naBare  kBajpathyHylo (QyHKOUIO 10  (Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QyHKINH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YuciioBble MOCI€10BATEILHOCTH U MPOrpeccuu

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPHU PasHBIX CIIOCOOax
3aJjaHus.

BBIMONHATE BBIYMCICHHS C WCIOIB30BaHUEM (GOPMYN N-TO WieHa apu(METHYEeCKOW H
reOMETPUYECKON POrpeccuii, CyMMBI IEPBBIX N YJICHOB.

N300pakaTh WiIeHBI OCIEI0BATEIBHOCTA TOYKAMH Ha KOOPIMHATHOM TUIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 33]a9d
U3 peasibHO KHU3HHU (C HCIOIb30BAHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHIA).
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Mooyab «lllxonwvnustit ypox» 011 000

Hcnonb3oBaHue BOCHUTATENIBHBIX BO3MOXKHOCTEH OpraHu3alM ypoKa Ha YpOBHE
OCHOBHOTO 00IIIeT0 00pa3oBaHus MPEIIOJIaraeT:

1. TlomnepxaHue uHTEpeca K YYEHHUIO, K IpPOLIECCY TIO3HAHMs, AaKTUBHU3ALUU
MI03HABATEIBHOM JIESITEIbHOCTH 00yYaIOIIUXCS.

2. Bocnuranue co3HaTeIbHOM AMCUUIUIMHBI (YMEHHE YYMTENs I0Ka3aThb BaKHOCTh
y4eOHO-T103HABATEIHLHON 1EATEIbHOCTH, YIeOHOH U TPYAOBOW AUCIUTIINHBI).

3.  ®dopMmupoBaHMe YMEHHMH M HABBIKOB OpPraHU3aLMM YYallUMHCS CBOEH AeATeNIbHOCTU
(opranuzanus CaMOCTOSITEIBHONH PAa0OTHI yYalllUXCs, COOJIFOJIEHUE TEXHUKH O€30MacCHOCTH U
TMTMEHUYECKUX TPaBUII, CBSI3aHHBIX C OCAaHKOW M OpraHusanueil pabodero mMecra).

4. Bocnuranue KyJabTypbl oOIIeHUs (OpraHu3anus oOUIeHUs Ha YpOKe, (OPMHUPOBAHHUS
yUuTelIeM YMEHUH CIIyIlaTh, BEICKa3bIBaTh U apTyMEHTHPOBATh CBOE MHEHUE).

5. ®opmMupoBaHHE€ U pa3BUTHE OICHOYHBIX YMEHHH (KOMMEHTHPOBAaHUE OIICHOK
yuuTeneM, o0CyAeHHe OLEHOK C yYalllUMUCs, KOJJIEKTUBHOE OLICHHBAaHUE, B3aUMOIIPOBEpKa U
OLICHUBAHHE JPYT JAPYra yYalIuMHUCS).

6. Bocnuranne rymaHHOCTH —(XapakTep OTHOLICHMH «y4uTelb — YYEHHK»,
peryJIupoBaHKE yUYUTEIEM OTHOIICHUH MEXTy YUaIIMMUCH).

[Ipenmer Peanusanus nporpamMmsl BOCIIATaHUS
Marematuka. Anreopa. OpnHON M3 OCHOBHBIX LI€NEH M3Y4YEHHsS MATEMaTHUKU SBIIETCS
I'eomerpusi. pa3BUTHE MBIIUIEHHUS, B IMEPBYI0 OYepeap abCTPaKkTHOTO

MbiieHusl. C  TOYKM 3peHMs] BOCIHMTAHHUS TBOPYECKOU
JMYHOCTH OCOOEHHO Ba)KHO, YTOOBI B CTPYKTYpPY MBIIIJICHUS
yyaluxcs, KpOMe aJrOpUTMHUYECKUX YMEHMH U HaBBIKOB,
KOTOpble  cOpMYIMpOBaHBl B CTAHJAPTHBIX IpaBHJIAX,
dopMynax M anropuTMax JeMCTBUM, BOLUIM 3BPHUCTUYECKHE
npuéMbl Kak o0OIIero, Tak M KOHKPETHOrO Xapakrepa. OTH
NpUEMBI, B YaCTHOCTH, (OPMHUPYIOTCS NPU IMOHCKE pPELICHUs
3ajlad  TMOBBIIEHHOIO YpPOBHS CJIOXKHOCTU. B  mporecce
U3yYEHUs] MaTeMaTHKH Takke (GOPMUPYIOTCS U TaKue KayecTBa
MBIIIJIEHUS, KaK CHJa U TUOKOCTb, KOHCTPYKTUBHOCTb H
KPUTHUYHOCTb. Hns ajanranuu B COBPEMEHHOM
MH(OPMALIMOHHOM OOIIECTBE BaXXKHBIM (PAKTOPOM  SIBIISIETCS
¢dbopMHpOBaHHE  MATEeMaTHYECKOTO  CTWIS  MBIIIJICHHUS,
BKJTFOYAIOIIETO B Ce0s MHAYKIMIO U JCTyKIIUI0, 0000IIeHHE U
KOHKpETH3allilo, aHajdu3 MW CHHTE3, KJIacCu(UKaLuo U
CUCTEeMAaTH3alMI0, a0CTparupoOBaHUE U aHAJIOTHIO.
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