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NNOACHHUTEJ/IbHAA 3AIIUCKA

Anrebpa gBjiseTcd OJHUM H3 OINOPHBIX KYpCOB OCHOBHOTO OOILLero
obpa3oBaHUA: OHa obeclneyuMBaeT U3y4YeHHe JPYTUX [AUCLUILINH, Kak
eCTeCTBEHHO-HAy4YHOro, TaK W TYMaHUTApHOrO LHUKJIOB, €€ OCBOEHHE
HeoOX0JMMO JJ1 NMPOJOJDKEHHWS 00pa30oBaHUSA U B IMOBCEJHEBHOM >KU3HHU.
Pa3BuTure y oGydyarouiyMxcs Hay4yHbIX NpPeJCTaBJEHUN O NMPOUCXOXKAEHUU U
CYLIHOCTH anrebpanyecKux abcTpakuui, cnocob6e OTpaKeHHUs
MaTeMaTHUYeCKOW HAyKOMW SIBJIEHUHW U MPOLIECCOB B NMPUPOJE U OOIIECTBE,
pOJIM MaTeMaTU4YeCKOTO MOJIeJIMPOBAaHUS B HAYYHOM IIO3HAHUU U B IPAKTHUKE
CIIOCOOGCTBYeT (QOPMHUPOBAHHWID HAYYHOTO MHUPOBO33pPEHUSI U KavecTB
MBILLJIEHUS, HEOOXOAUMBIX JJis ajanTallid B COBpPeEMEHHOM LU(POBOM
obuectBe. Mi3yueHue anrebpel obecrieyrBaeT pa3BUTHe YMEHUs HAOJ/II0aTh,
CpaBHUBAThb, HAXOJUTb 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MbILLJIEHHUS,
CIOCOOHOCTU apryMeHTHUPOBAaHHO 0OOCHOBBIBATh CBOM J€UCTBUS U BBIBOJHI,
dopMysiMpoBaTh yTBepxkAeHUA. OcBoeHUMe Kypca ajrebpbl obGecrneduBaeT
pa3BUTHE JIOTUYECKOTO MBbIIIJIEHUSA OOy4YaloUIMXCcs: OHU MCHOJIb3YIOT
JleJYKTUBHble W  HWHAYKTUBHblE  pacCyJeHus, o0000ljeHHne U
KOHKpeTHU3alMlo, abcTparupoBaHue U aHajoruw. O6ydeHue asrebpe
npejnoJsiaraeT 3HAYMTEJbHbIH O00BEM CaMOCTOSITE/NbHOW JesaTeJbHOCTU
oOy4JaroLUXCcsl, IMO3TOMY CaMOCTOSITEJbHOe pelleHue 3ajad sBJSAETCH
peasiM3aluen AeaTeJbHOCTHOTO NPUHILIMIIA 00yYeHus.

B cTpykType mporpaMmbl y4ebHOro Kypca «Asrebpa» [ji1 OCHOBHOTO
obuero 060pa3oBaHHUS OCHOBHOE MECTO 3aHMMAaKT COJAepKaTeJbHO-
MeToAu4YecKhue JIMHUU: «Yucaa W BbIYHCJAEHUSA», «Asrebpandyeckue
BbIpa)KeHUsI», «YpaBHEHUs W HepaBeHCTBa», «PyHkuum». Kaxgas us aTtux
coZiepKaTeJbHO-MeTOJUYeCKUX JIMHUU pa3BUBAETCS Ha MPOTSXKEHUU TPEX
JIeT W3y4YeHUsl Kypca, B3aUMOJEWUCTBYs C JpPYyrMMH ero JHUHUSIMU. B xoje
M3yyeHUs1 y4yeGHOro Kypca OOy4awILUMCAd HOPUXOAUTCSA  JIOTUUYECKU
paccy>k/JiaTh, MCI0JIb30BaThb TEOPETUKO-MHOKECTBEHHbIN f3bIK. B cBAA3U C
5THM B IMpPOrpaMMy y4eOHOro Kypca «Ajrebpa» BKJIOYEHbl HEKOTOpPbIE
OCHOBBI  JIOTMKHM, T[peJiCTaBJieHHble BO BCeX OCHOBHBIX pa3jesax
MaTeMaTHU4eCKoro  00pa30BaHHMS M CIOCOOCTBYKOIIWE  OBJAJEHUIO
0Oy4alwLUMHUCS OCHOB YHHBEPCAJbHOTO  MaTeMaTUYECKOro  s3blIKa.
CoJiep>kaTeJIbHOU U CTPYKTYPHOU 0COGEHHOCTBIO YUeOHOro Kypca «Aredpa»
SIBJISIETCS €r0 MHTerpUpPOBaHHbIN XapaKTep.

CopmepxaHue JIMHUM «Yucla U BBIYMCIEHUSA» CIYKUT OCHOBOM JJIf
JaJbHENIIer0 HW3y4YeHUsl MaTeMaTUKH, CIO0COOCTBYeT pas3BUTUIO
oOy4JaloLUXCcsl  JIOTUYECKOTO  MbIUJIEHUs, (QOPMUPOBAHHUID  yYMeEHUs



N0JIb30BaTbCSl AJTOPUTMaMH, a TaKXKe MNPUOOPETEHUID MPAKTUYECKUX
HaBBIKOB, HEOOXOAUMBIX /Il MOBCeJHEBHOMW >XW3HU. Pa3BUTHE MOHATHA O
4yyhcJle Ha YpPOBHE OCHOBHOIO 00mero o0pa3oBaHUs CBA3aHO C
palMOHAJbHBIMM W HUpPpalMOHAJbHBIMKA  4UCIaM{, GOPMUPOBAHUEM
npeACTaBJIEHUN O e UCTBUTEJIbHOM YHCJie. 3aBepllleHHe 0CBOEHUS YUCI0OBOM
JIMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHUIO.

CozepxkaHue [JByX ajirebpandecKux JUHUM - «Aarebpandyeckue
BbIpQXKEHUS» U «YpaBHEHUSI U HEPABEHCTBa» CIOCOOCTBYeT GOPMUPOBAHUIO
y 00y4YarolUXcsd MaTeMaTUYeCKOro anmnapara, Heo6X04UMOro JJis pelieHus
3a/lad MaTeMaTUKH, CMEXHbIX MpPeJMeTOB U MPAKTUKO-OPUEHTHUPOBAHHBIX
3aga4. Ha ypoBHe OCHOBHOro o61ero o6pa3oBaHHs y4eOHbIM MaTepuall
IrPYyNIUPYeTCS BOKPYT palluOHaIbHbIX BbIpa:KeHU . Airebpa eMOHCTPUPYET
3HaYeHUWe MaTeMaTUKU KaK f3blKa [J NOCTPOEHUsT MaTeMaTU4eCKHUX
MoJiesle, ONHWCAaHUsI NpPOLECCOB U fIBJEHUW peasbHOro Mupa. B 3amauu
00y4deHUd anrebpe BXOAAT TaKXKe JaJibHellllee pa3BUTUE aJITOPUTMUYECKOTO
MBIIIJIEHUS], HEO0OXOAMMOro, B YaCTHOCTH, JJiI OCBOEHHS Kypca
MHOOPMATHKH, W OBJaJiIeHHWe HaBblKaMU [JeAYKTHUBHBIX pPaCCYy>KJeHUMH.
[IpeobpazoBanue CUMBOJIbHBIX  $OpM CIOCOOCTBYET  Pa3BUTHIO
BOOOpaXKeHU s, CIOCOOHOCTEN K MaTeMaTUYeCKOMY TBOPYECTRBY.

CozepkaHue QYHKIUOHAJbHO-TPApUUYECKOU JIMHUMU HaLEJIeHO Ha
noJyyeHue OO0y4awIMMHUCd 3HAaHUW O QYHKUUAX KaK BaKHeulleH
MaTeMaTU4YeCKOM MOJeNU JAJi ONMUMCAHUSA U UCCIe0OBAaHUS Pa3HOOOpPa3HBIX
IpOLEeCCOB U SIBJIEHUW B MpuUpoJie U obuiecTBe. M3ydyeHune MaTepuasa
CIIOCOOCTBYET PAa3BUTHIO Y 00YUYAIOIIMXCSA YMEHUS UCI0JIb30BaTh pa3JIMYHbIE
BbIpa3WUTeJIbHble  CpeJCTBA  f3bIKa  MaTeMaTHKU -  CJIOBECHBIE,
CMMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJg B  (GOpMHpPOBaAHUE
npejCcTaBJeHHH 0 pOJIM MAaTEMATUKH B Pa3BUTHHU IIUBUJIU3AIUU U KYJIbTYPhI.

CoryiacHO y4yebHOMY IJIaHY B 7-9 KJlaccaXx HM3y4daeTcsl y4eOHbIH Kypc
«Anrebpa», KOTOpbIM BKJIIOYAET CJeAylollMe OCHOBHbIE  pa3JeJibl
comepxkaHusi: «Yucsa M BBIUMCIEHUs», «Aarebpandyeckrde BbIpaXKeHHUS»,
«YpaBHEeHHS U HepaBeHCTBa», « DYHKLUU».

Ha usydeHue ydyeb6HOro kypca «Asrebpa» otBoautcad 306 4dacoB: B 7
kjaacce - 102 yaca (3 yaca B Hegeswo), B 8 kinacce - 102 yaca (3 yaca B
HeJlest0), B 9 kiacce - 102 yaca (3 yaca B HeJieJio).



COAEPKAHUE OBYYEHHUA
7 KJIACC

Yuciia 1 BbIYUCIEHUA

Jlpo6bu OOBIKHOBEHHbIe U JIeCATUYHbIE, Iepexoj OT OAHOH (GOpMbI
3anuMcu Jpober kK pApyrod. [loHATHe palMOHAJBHOTO 4YMCJA, 3alKCh,
CpaBHEHHE, YNOpsAJLOYUBaHHWE paALMOHAJbHBIX 4YHCeJ. ApudMeTHYECKHUE
JIEUCTBUA C palMOHaJbHBIMUA 4YHuCJaMU. PelneHue 3azad U3 peasbHOM
NpaKTUKHU Ha 4YaCTH, Ha JJPOOH.

CTeneHb C HAaTypaJIbHbIM MTOKa3aTeJieM: ONpeesieHue, Ipeobpa3oBaHue
BbIpa:KEHWM Ha OCHOBe OIpeJeJsieHus, 3aluch O0JIbIIUX 4uces. [IpoueHTHl,
3alKCh NPOLEHTOB B BU/JIe ApOOU U IpOOH B BHJZEe NMPOLEHTOB. TPU OCHOBHBIE
3a/la4¥ Ha MPOLIEHTHI, pellleHre 3a4a4 U3 peaJibHOM NPAKTUKU.

[I[puMeHeHWe MNPU3HAKOB [IEJMMOCTH, pPa3JioKeHUe Ha MHOXUTENU
HaTypaJIbHbIX YUCEJI.

PeasbHble 3aBUCMMOCTM, B TOM 4YMCJIe TMpsMas M obOpaTHasd
NPONOPIUOHATBHOCTH.

Anre6panyecKue BblpaKeHUs

[lepeMeHHbIE, YMCJIOBOEe 3HAaY€HUE BBIPAKEHUS C MepeMeHHOMH.
JlonycTruMble 3Ha4eHUsA NepeMeHHbIX. [IpefcTaBieHrMe 3aBUCUMOCTU MEXAY
BeJIMYMHAaMUM B  Buje  QopMmyJsbl. Bbluuciaenuss no  dopMyJiam.
[Ipeo6pa3zoBaHre OYKBEHHbIX BbIPA)KEHUM, TOXIAECTBEHHO paBHbIE
BbIpaXKeHHUs, MpaBWJa Npeobpa3oBaHUs CyMM W NpPOU3BeJeHUH, NMpaBUJIa
pPaCKpBITUS CKOOOK U MPUBEJIEHUS NTOJOOHBIX C/IaraeMbiX.

CBOKMCTBA CTeNEHU C HAaTypaJIbHbIM MOKa3aTeJIEM.

OfHOouleHbl W MHOrouieHbl. CreneHb MHorouJsieHa. CJioxeHHUe,
BbIYMTAHUE, YMHOXXEHHE  MHOTo4ieHOB. {PopMyJibl  COKpPALEHHOTO
YMHOXXEHUS: KBaZpaT CyMMbl M KBaJpaT pasHocTU. Popmysia pasHOCTH
KBa/ZIpaToB. Pa3jioxkeHe MHOTO4YJIEHOB HA MHOKUTEJIU.

YpaBHeHUs M1 HEPABEHCTBA

YpaBHeHUe, KOpeHb ypaBHEHHUs, IpaBUJia peobpa3oBaHus YpaBHEHUS,
PaBHOCUJIbLHOCTb YPaBHEHHUH.

JlnHelHOe ypaBHEHHE C OJJTHOW NTEpEMEHHOM, YMCJI0 KOPHEN JIMHEMHOTO
ypaBHEHUS, pellleHUe JIMHENHbIX ypaBHeHUU. CocTaBjieHUe ypaBHEHHUU IO
YCJIOBUIO 3a/ja4u. PelleHre TEKCTOBBIX 3334 € MOMOLLbI0 YPaBHEHUU.

JIuHellHOe ypaBHeHMUe C JByMs IepeMeHHbIMHU U ero rpaduk. Cucrema
JIByX JIMHEWHbIX YpPaBHEHUH C JByMs IlepeMeHHbIMHU. PellleHue cucrem



ypaBHEHUU CIOCOOOM MO/ CTAaHOBKU. [I[puMephbl pelieHUs] TEKCTOBbIX 3a/1a4 C
MIOMOIIIbIO CUCTEM YPAaBHEHHUM.

DOYyHKIIUU

KoopavHaTta TOYKM Ha npsAMou. YucyioBble NMpOMexyTKU. PaccTosHue
MeX/Ay ABYMsI TOUKaMH KOOPAMHATHOU NPSAMOM.

[IpamoyrosibHasg cucteMa KoopguHaT, ocu Ox u Oy. Abcyucca u
OpAMHATa TOYKM HA KOOPAMHATHOM IJIOCKOCTU. I[IpuMepnl rpadukos,
3aflaHHbIX ¢dopMysaMu. YTeHue rpadUKOB peasbHbIX 3aBUCUMOCTEW.
[lonatue ¢yHknuu. paduk PyHkuuu. CBoucTBa GyHKUMU. JIMHeWHas
byHkuus, eé rpadpuk. 'paduk PyHkuu y = |x|. 'padpuyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUU YU CUCTEM JIMHEMHBIX YPABHEHUH.

8 KJIACC

Yuciia 1 BBIYUCIEHUSA

KBazpaTHbI KOpeHb M3 yHc/aa. [loHATHEe 00 WUppalUMOHAJBLHOM 4YHUCIIE.
JlecATU4YHbIE  TPUOJMXKEHUS  HUppalUoHaJbHbIX  4yuces.  CBouCTBa
apudMeTUYECKHX  KBaJ[paTHbIX KOpPHEM U  UX INpHUMEHeHHe K
npeo6pa30BaHUIO YUCJIOBBIX BBIPAXKEHUH U BBIYUCJIEHUAM. JleiICTBUTEIbHBIE
4yHUcsIa.

CTeneHb C LeJbIM NOKa3aTeseM U eé cBoucTBa. CTaHZapTHas 3alUCh
4yUcJsIa.

Anrebpanyeckue BblpakeHUsIAJIre6pandecKyue BbIpaKeHU

KBazpaTHbIM TpEx4sieH, pas/oKeHHWe KBaJpaTHOTO TpEx4yJieHa Ha
MHOXUTeJIU.

Anrebpanyeckass Apo6b. OCHOBHOe CBOWCTBO ajirebpanyeckor Apoowu.
CnoxkeHUe, BbIYUTAHUE, YMHOXKEHHUE, JleJleHhe alrebpauyeckux JApoben.
PanimoHa/sibHbIE BBIpAXKEHUS U UX TPeoOpa30BaHUE.

YpaBHeHUS U HepaBeHCTBAaYpaBHEHUA U HEPAaBEHCTBA

KBazipaTHOoe ypaBHeHHe, popMyJia KOPHEHW KBaZpPaTHOTO YpaBHEHUSI.
Teopema Buera. PellleHHWe ypaBHEHHM, CBOJASAIIMXCSI K JIMHEUMHBIM U
KBaZpaTHbIM. [IpocTeliine Apo6HO-paliOHaIbHblE ypaBHEHUS.

['paduyeckass UHTepnpeTanusi ypaBHEHUU C JBYyMsl MEPEMEHHbBIMU U
CUCTEM JIMHEUHBIX YPaBHEHUH C JByMsA NepeMeHHbIMU. [IpuMepsl pelieHUs
CUCTEM HeJINHEWHBIX YPaBHEHUH C IByMS NIEpeMEHHbIMU.

PellieHre TeKCTOBBIX 3a/a4 aJrebpanieckuM CrocoboM.

YucsoBble HepaBeHCTBA K HUX CBOWCTBa. HepaBeHCTBO € OJHOU
nepeMeHHOU. PaBHOCHUJIBHOCTb HepaBeHCTB. JIMHeNHble HepaBEHCTBA C
OZJHOU nepeMeHHOU. CUCTeMbl JIMHEWHBIX HEPABEHCTB C OJHOU ITlepeMeHHOM.



OyHKUUNPYHKIUUA

[lonatve ¢yHkuuu. O6s1acTh onpefie/leHUS MU MHOKECTBO 3HAYeHUU
dyHK1 MU, Coco6nl 3aaHus GYHKIMH.

['paduk pyHknyu. UTeHue cBOUCTB GyHKI MU N0 €é rpaduky. [Ipumepsl
rpadpuKoOB QYHKIIMH, OTpaXKalIIMX peasibHble MPOIECChI.

OyHKUUH, ONUCHIBAKOILME MPAMYI M OOpaTHYH MNPOMNOPLHOHAJbHbIE
3aBUCUMOCTH, UX rpaPuku. DyHKUUU Yy = X2,y =X3,) = \/x, y=[x/. T'padpuyeckoe
pelleHUe ypaBHEHUW U CUCTEM YPaBHEHUM.

9 KJ/IACC

Yucsa 1 BbIYMC/IEHUA

PanuoHasbHble 4YMCJa, UWppalMOHAJbHble 4YMUCJ3, KOHEYHble U
O6eCKOHeuHble JecATUYHble Jp0oO0U. MHOXECTBO AeUCTBUTEJNbHbIX YHCEJ,
JleMICTBUTEJIbHbIE YHCJIa KaK OeCKOHe4YHble JecATUYHble Apobu. B3anMHO
OZJHO3HAYHOE COOTBETCTBUE MEX/AY MHOKeCTBOM JIeUCTBUTEJIbHbBIX YUCeJ U
KOOPZAUHATHOM NPAMOH.

CpaBHeHME [IEWCTBUTEJbHBIX 4YHCEJ, apuPMeTHUYeCKUe AelCTBUSA C
JleUCTBUTEJIbHBIMU YU CJIAMU.

PasMepbl 00'bEKTOB OKpY»KawUlero MUpPa, AJUTENbHOCTb MPOLECCOB B
OKpY2KalollleM MUpE.

[Ipubam>k€éHHOEe 3HayeHWe BeJUYHMHbI, TOYHOCTb MPHUOJJIMIKEHUS.
OkpyrsaeHue yuces. [I[puknika v olleHKa pe3yJIbTaTOB BBIYUCJIEHUH.

YpaBHeHUs M HEPABEHCTBA

JlvHeliHOe ypaBHeHMe. PellleHre ypaBHEHUH, CBOAALLUXCA K JIMHEWHBIM.

KBagpaTHoe ypaBHeHHe. PelleHWe ypaBHEHUM, CBOJSAIIMXCA K
KBaJipaTHbIM. BukKBajZipaTHOe ypaBHeHHe. [IpuMepnl pelieHUs ypaBHEHUU
TpPeTbeX U YETBEPTOU CTENEHEN PA3JIOKEHHEM HAa MHOKUTEJIU.

PemieHve aApoOGHO-pallMOHA/NIbHBIX YpaBHEHHWH. PelleHWe TEKCTOBBIX
3a/1a4 a/irebpanyecKkuM MeTOZ0M.

YpaBHeHUe C ABYyMs IlepeMeHHbIMHU U ero rpaduk. PemieHue cucrem
JIBYX JIMHEUHBIX YPaBHEHUU C ByMS IlepeMeHHbIMU. PelieHue cucTeM [ByX
ypaBHEHHWH, OJHO M3 KOTOPBIX JIMHEWHOE, a ApPYyroe — BTOPOU CTEIEHH.
['padudeckas uHTEpNpeTaLUsi CUCTEMbI YPABHEHHUH C IByMs lIEpEMEHHBIMU.

PellleHre TeKCTOBBIX 3a/ia4 ajrebpanieckuM Crocobom.

YurcioBble HepaBeHCTBA U UX CBOMCTBA.

PemieHue JIMHEMHbIX HEPABEHCTB C OJHOM IlepeMeHHOHW. PemeHue
CUCTEM JIMHEMHBIX HEPaBEHCTB C OJHOW TINepeMeHHOU. KBajpaTHbIe
HepaBeHCTBa. [paduyeckas HHTeplpeTanydsd HePaBeHCTB U CUCTEM
HEepaBeHCTB C BYMH llepeMeHHbIMU.



dOyHKIUU

KBagpatnyHasg ¢yHKuuda, e€é rpaduk UM CBOMCTBa. [lapab6oua,
KOOP/IMHATHI BEPIIMHBI Napab0Jibl, 0Cb CHMMETPHM NapaboJIbl.

['paduku pynkuuii: y =kx,y=kx +b,y=k/x,y=x3,y = Vx, y = |x|, 1 ux
CBOMCTBA.
YucioBble N0C/1€40BATEAbHOCTH U IPOrpecCum

[lonsATHE YU CJI0BOM ocJieJ0BaTeJbHOCTH. 3aaHue
N0CJIeJ0BaTeJIbHOCTU PEKYPPEHTHOU GOPMYJI0M U GOPMYJIOH N-ro YJeHa.

ApudmMeTrueckasa u reoMeTpudecKasi nporpeccuu. PopmyJsibl n-ro 4jeHa
apuPpMeTHIEeCKOU U TEOMETPUYECKOUN IPOTrPECCUM, CYMMBI MTEPBBIX N YJIEHOB.

N300paxxeHne  4ieHOB  apuUPMeTHUYEeCKOM U  reoOMeTpPUYECKOH
NporpeccMd TOYKAaMHA Ha KOOPAWHATHOU IIJIOCKOCTU. JIMHEUHBIM U
9KCIMOHEHIMaJbHBIA pOCT. C10KHbIE PO EHTHI.



IIVIAHUPYEMBIE PE3YJIbTATbl OCBOEHHWA INIPOIPAMMbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIETO ObPA3OBAHUA

JINYHOCTHBIE PE3YJ/IbTATDI

JINYHOCTHBIE pe3yJ/bTaTbl OCBOEHHUS MPOrpaMMbl Y4eOHOro Kypca
«Asrebpa» XapaKTepU3yOTCS:

1) naTpyuoTH4YeCKOe BOCIUTaAHHE:

NpOSBJIEHMEM MHTEpeca K MPOLIOMYy W HACTOAILEMY POCCUUCKOU
MaTeMaTHUKH, LeHHOCTHbBIM OTHOLUIEHHWEeM K JOCTHKEHUSIM POCCUKUCKHUX
MaTeMaTHUKOB U POCCUMCKOW MaTeMaTHUYeCKOM IIKOJIb], K UCIIOJIb30BAHUIO 3THUX
JIOCTU>KEHUH B IPYTUMX HayKaX M NPUKJIAJHbIX chepax;

2) rpa:xKJaHCKoOe U JyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTBIO K BBINOJIHEHUIO 00SI3aHHOCTE! TpaKJaHMHA U peaju3aluu
ero mpas, NpeJjCTaBJeHHUeM O MaTeMaTU4YeCKHX OCHOBaX QYyHKIMOHHWPOBAHMUSA
pas/JIMYHBIX CTPYKTYp, SBJIEHUH, NpoLefyp TpaxKJaHCKOro o0061iecTBa
(HampuMep, BbIOOPBI, ONPOCHI), TOTOBHOCTbIO K OOCYXKJEHUID 3STUYECKUX
npo6JsieM, CBA3aHHBIX C NPAKTUYECKHM MPUMEHEHUEM [OCTKEeHUH HayKH,
OCO3HAaHMEM BAXXHOCTHU MOPAJIbHO-3ITHUYECKUX NPUHIUIOB B JeATeJbHOCTU
Y4YE€HOT0;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE y4acTHe B pelleHWM NPaKTHYEeCKUX 3a4ad
MaTeMaTU4YeCKOU HalpaBJIEHHOCTHU, 0CO3HAHWUEM BaXXHOCTHU MAaTEMAaTHU4YECKOIO
006pa30BaHUSA Ha NPOTSKEHUU BCEW KU3HU JJIs1 YCIEUIHON MPodpeCcCUOHATbHOU
JleITeJIbHOCTH U Pa3BUTHUEM HEOOXOAHWMbIX YMEHUN, 0CO3HAHHBbIM BbIOOPOM M
NOCTPOEHUEM WHAWBUJYAJbHOU TPAEKTOPUU OOpa30BaHUSAA U KHU3HEHHBIX
NJIAHOB C YYETOM JIMYHBIX UHTEPECOB U 00LECTBEHHBIX IOTPEOHOCTEN;

4) scTeTU4ECKOE BOCIUTAHUE:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY H 3CTETUYECKOMY BOCIPHUSTHIO
MaTeMaTU4YeCKUX O0bEeKTOB, 33/la4, peluleH!uH, pacCykj,eHui, YMEHUI0 BUJETh
MaTeMaTh4eCKrue 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) LeHHOCTHU HayYHOroO NMO3HAHUS:

OpUEeHTalMeld B [IeATEJIbHOCTM Ha COBPEMEHHYH CHUCTEMY Hay4YHbIX
npeACcTaBJIeHU 00 OCHOBHbIX 3aKOHOMEPHOCTSIX pa3BUTHS YeJIOBEKQ,
OpUpPOJAbl M O00leCTBa, MOHMMAaHMEM MaTeMaTUYeCKOM HAyKU Kak cdepsol
yeJI0BEYECKOW JeITEJIbHOCTH, I3TANoOB €€ pa3BUTUSA WU 3HAYUMOCTU i
pa3BUTUSA  IMBWJM3AllMH,  OBJAJieHHUEM  S3bIKOM  MaTeMaTHKU U
MaTeMaTU4YeCKOU KyJIbTYpOM KaK CpeJCTBOM IO3HAaHUSA MHUPa, OBJIaJeHUEM
NPOCTEULIUMH HaBbIKaMU MCCJIELOBATENbCKOU AeATelbHOCTH;

6) Ppusunuyeckoe BocnuTaHue, GpopmMupoBaHUE KYJbTYPbl 340POBbs U
3MOLMOHAJILHOIO 6JIaronoJy4usi:



rOTOBHOCTBIO NMPHUMEHSITh MaTeMaTH4YeCKHe 3HaHHUsS B MHTepecax CBOEro
3/IOpOBbSl, BeJleHUs 3[0pOBOro ob6pa3a >KWU3HU (340pOBOe TUTAHHUE,
cOa/JIlaHCHPOBAHHbIA pEXUM 3aHATHUW M OTAbIXa, peryJsdapHas ¢dusndeckas
aKTUBHOCTb), CPOPMHUPOBAHHOCTbIO HaBblKa pedJieKCUH, MPU3HAHHUEM CBOETrO
NpaBa Ha OIIMOKY M TAaKOTI0 e IpaBa JApyroro 4yej0BeKa;

7) 3KoJI0ru4YecKoe BOCIUTAHMEe:

OopUeHTalMeld Ha NpUMeHeHHe MaTeMaTH4YeCKHWX 3HAaHUW [Jis pelleHUs
3a/la4y B 06J1aCTU COXPAaHHOCTH OKpY»Kalolllel cpe/ibl, IJIaHUPOBAHHS MOCTYIKOB
M OIleHKM UX BO3MOXXHbIX MOCJEeJCTBUM /IS OKPY»Kalolllel cpe/ibl, 0CO3HAHUEM
r71060a/IbHOT0 XapaKTepa 9K0JIOTUYECKUX TPO06JIeM U yTeW UX PENIEeHUS;

8) aganTapMa K MU3MEHSIOUWMMCA YCJAOBUSAM COLHMAJIBHOU H
NPUPOJHOM CpeAbl:

FOTOBHOCTBIO K JI€CTBUSM B YCJOBUSIX HEOINPeEAeJEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTU 4epe3 NPAKTHUYECKYIO JesTeJbHOCTb, B TOM
4yycjie yMeHHWe YYUTbCA Yy APYTUX JwJed, npuobpeTtaTb B COBMECTHOU
JlesITeIbHOCTH HOBble 3HAHHWS, HABbIKK U KOMIIETEHI[UH U3 OMbITA JPYTUX;

He0OXOAMMOCTbI0 B (GOPMHPOBAHMMU HOBBIX 3HAHUH, B TOM YHUCJIE
bopMyIMpPOBATh UJEH, NMOHSATHS, TUINOTE3bl 06 00'beKTaX U SIBJIEHUSX, B TOM
4yucJe paHee HEeU3BECTHBIX, 0CO3HABaTh AePUIMUTHI COOCTBEHHbIX 3HAHUU M
KOMIMETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOGHOCTBID 0CO3HABaTb CTPECCOBYI0 CHUTyalldi0, BOCIPUHUMATD
CTPECCOBYI0 CHUTyallMI0 KaK BbI30B, TPEOYWOIIUNA KOHTpPMepP, KOPPEKTUPOBATh
NpUHMMAeMble pellleHUus W AelcTBUs, GOpMyJIMPOBATh U OLIEHWBATb PUCKU U
noc/eACcTBUSA, QOPMUPOBATH OIBIT.

METAINIPEJAMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTe/ibHBIE YHHUBEpPCaJIbHbIC Y'-leﬁﬂble AeﬁCTBHH

ba3oBbie jioruyeckKue AerCcTBUA:

e BBISIBJATH 7| XapaKTepu30BaTh CyIlleCTBEHHbIE NpU3HaKU
MaTeMaTU4YeCKUX 00'bEKTOB, TOHATHUMU, OTHOLIEHUN MEX/y MOHATUSMH,
dbopMyIMpOBaTh onpejeseHUsI NOHSITHUH, yCTaHaBJIMBATh

CyllleCTBEHHbIM MPU3HAK KJacCUPUKALIMKU, OCHOBAHHUSA JIJIs 060011eHUsA
Y CpPaBHEHUSs], KPUTEPUHU MPOBOAMMOrO aHAJIU33;

e BOCIpPUHUMATh, GOPMYJUPOBATH K MNPeoOPa30BbIBATb CYXK/AEHUS:
yTBEPAUTEJbHbIE U OTPULIATEJbHbIE, €JUHUYHbIE, YACTHbIE U OOIIHE,
YCJIOBHBIE;

e BBIIBJATH MaTeMaTH4YeCKWe 3aKOHOMEPHOCTH, B3aUMOCBA3U U
NpOTUBOpeYus B (aKTaX, [JaHHbIX, HAOJIOJEHUAX U YTBEPXKIEHUSX,
npeasjaraTb KPUTEPUU [JJi  BbIABJIEHHUSA 3aKOHOMEPHOCTEW U
NPOTHUBOPEYMH;



JleJIaTb BBIBOZbI C MCII0JIb30BaHWEM 3aKOHOB JIOTUKHU, AeJAYKTUBHbBIX U
MH/YKTHUBHBIX YMO3aKJ/JIOYEHUH, YMO3aK/JIIOYEHHUH 110 aHAJIOTUY;
pas3oupaTh J0Ka3aTe/bCTBA MaTeMAaTUYEeCKUX YTBEPXKAeHUN (IIpsMble U

OT  NPOTHUBHOrO), NPOBOAUTb  CaMOCTOAATEJILHO  HECJIOXKHBIE
JlOKa3aTeJIbCTBa MaTeMaTHU4YeCKUX dakKToB, BBICTpAauBaTh
apryMeHTall1Io, NPUBOJUTH pUMEPBHI U KOHTPIPUMEDHI,

000CHOBBIBATb COOCTBEHHBIE PACCYK/EHUSI;
BbIOMpAaTh COCOO pelleHUs] Yy4eOHOW 3a/layM (CpaBHUBAThb HECKOJIBKO
BapUaHTOB pelleHus, BblOMpPAThb HauboJiee MNOAXOAAUIAN C y4ETOM
CaMOCTOSITEJIbHO Bbl/IeJIEHHBIX KPUTEPUEB).

Ba3o0Bble HucciiegoBaTe/IbCKHE A€M CTBUA:

MCIOJIb30BaTh BONPOCHl KAaK  HCCJAe[0BaTeJbCKUA HUHCTPYMEHT
no3HaHus, GOpMyJHMPOBATh BOMPOCh], GUKCHUPYIOIHME MPOTUBOPEYHE,
npobJsieMy, CaMOCTOSITEJbHO yCTaHaBJMBAaTb MCKOMOE M JaHHOE,
bopMUpPOBATh TUNOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HUIHUI0, MHEHHUE;
NPOBOJUThL MO CAaMOCTOSITEJbHO COCTaBJIEHHOMY IJIaHYy HEeCJ0>KHbIN
3KCIIEpUMEHT, HeboJibllIoe  HCC/Ae[JOBaHHWE 1O  YCTAaHOBJIEHUIO
0COOEHHOCTEH MaTeMaTU4YeCKOro 06beKTa, 3aBUCUMOCTEN OOBbEKTOB
MeXy CO60H;

CaMOCTOSITE/IbHO  QOpPMYyJMpPOBaTh 00600IIEHHST U  BbIBOJAbI IO
pe3yJibTaTaM MpPOBEJEHHOTO HaAbJIIOJEeHUs, UCCIeJ0OBaHUSs], OlleHUBATh
JIOCTOBEPHOCTD MOJIYYE€HHbBIX Pe3yJIbTAaTOB, BIBOJIOB U 06001 eHUH;
NPOTrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TaKKe BblIBUTATb
Npe/nos0KeHUsI 0 ero Pa3BUTUHM B HOBBIX YCJIOBUSIX.

Pa6oTa c unpopmanueit:

BBISIBJIITb HEJOCTATOYHOCTb U U3OBITOYHOCTb MHPOpPMALMH, [IAHHBIX,
HEO0OXOAMMBIX /Il pellleHUs 3a/1a4y;

BbIOUpPATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH
MH}OpMalMI0 pa3IMiYHbIX BUJI0B U GOPM Npe/ICTaBIEHHUS;

BbIOMpaTh PoOpMy MpeAacTaBJeHUs WHPOPMALMM U WJJIIOCTPHUPOBATH
pellaeMble 33/ladyd CXeMaMM, JUarpaMMaMM, WHOU TrpapuKoON U HX
KOMOMWHAIUSIMU;

OlleHUBATh HaJEXHOCTb UHOPMAIUHU 110 KPUTEPHUSIM, NPe/JIOKEHHBIM
y4rTesIeM UM CGOPMYyJIMPOBAHHBIM CAMOCTOSITEJIbHO.

KoMMyHUKaTHBHbIE YHHMBeEpPCaJibHbIe y4eOHbI€e el CTBUS:

BOCIIPUHHUMATb U (QOPMYyJIUPOBATh CYXJEHUS B COOTBETCTBUU C
YCJAOBUAMU U LeJIIMUA OOLLeHUs, SICHO, TOYHO, I'PAaMOTHO BbIpaXKaTb
CBOKO TOYKY 3peHHUS B YCTHbIX W IHWCbMEHHBbIX TEKCTaX, /JaBaTb
NOSICHEHUS MO0 XO4Y pelleHUs 3aJla4d, KOMMEHTUPOBATh MOJIyYEHHbIU
pes3yJibTar;



B XOJle OOCYXJeHUsl 3aZaBaTh BOIMPOCHI MO CYILIECTBY OOCyX/JaeMOu
TeMbI, IPO6JIEMBI, pelllaeMOol 3a/jlauM, BbICKa3blBaTh UJE€H, HalleJIeHHbIE
Ha TMOMCK pelleHUs], CONMOCTAaBJATb CBOU CYXJEHHSl C CYXAEHUIMHU
JIpyTUX y4aCTHUKOB JWajiora, 0OHApy»KMBaTb pas3/iduue U CXOJCTBO
NO03UIMHI, B KOppeKTHON ¢opMe GOpMyJIMpPOBaTh pa3HOrJACHs, CBOU
BO3paXKeHHUS;

NpeACTaBJATh  pe3yJbTaThl  pelleHus  3aJayd, 3SKCIepUMEHTa,
UcC/ie[JOBaHUsl, TMPOEKTa, CaMOCTOSITeJIbHO BbIOUpaTh ¢dopmar
BBICTYIJIEHUS C Yy46TOM 33ajJlad IMpe3eHTalUh UM O0COOEeHHOCTeM
ayJIMTOPUY;

NOHMMAaThb W  MCINOJb30BaTb NpeUMyllecTBA  KOMaHAHOM U
WHJWBU/YaJbHON pabOThl NPU pellleHUHd Y4eOHbIX MaTeMaTU4YeCKUX
3a/1ay;

NpUHMMATh  IieJib  COBMECTHOW  JI€ATEJbHOCTH, IJIAHUPOBATH
OpraHu3alydl0 COBMECTHOW paboThl, pacnpefensiTb BHAbI PpaboT,
JIOTOBAapUBAThCsl, 00CYKJaTh MPOIeCC U pe3ybTaT paboThl, 00001aTh
MHEHHUS HECKOJIbKUX J0AeH;

y4acTBOBaTb B TIpPyNmnoBbIX ¢opMax paboTbl (00CYyKJeHHS, OOMEH
MHEHUSIMHU, MO3TOBble LITYPMbl U JIPYyTHe), BbINOJHSATH CBOIO 4YacCThb
paboTbl U KOOPAUHUPOBATb CBOU JENCTBUSA C JAPYTMMH 4YJeHaMHu
KOMaH/Ibl, OLleHMBATh KayeCTBO CBOEro BKJIaJ[a B OOIIMUA MPOAYKT MO
KpUTepusM, ChOpMyJIMPOBAHHBIM yYaCTHUKAMHU B3aUMO/IENCTBHS.

PeryasiTuBHBIE YHHBepCa/IbHbIE Y4eOHbIE JeCTBUA
CamoopraHusanus:

CaMOCTOAITEJIbHO COCTaBJIATH IIJIaH, aJITOPUTM pelleHUs 3aJadyu (Uau
ero 4acTh), BbIOMpaTh CIIOCOO pelleHus C y4ETOM UMEKIIUXCA PeCcypCcoB
U COOCTBEHHBIX BO3MOHOCTEH, apr'yMeHTUPOBAaTh U KOPPEKTUPOBATh
BapUaHThI pellleHU C y46TOM HOBOW UHPOPMaL U H.

CaMOKOHTPO0JIb, 3MOLJMOHA/IbHBI UHTEJIJIEKT:

BJIaJIETh CHOCOO6AMM CaMONpPOBEPKH, CAMOKOHTPOJS Mpoliecca MU
pesyJibTaTa pellieHUs MaTeMaTHYeCKOM 3a/1a4y;

npeaBUJIETh TPYAHOCTH, KOTOPble MOTYT BO3HHKHYTb IPH pelleHUH
3a/lay¥, BHOCUTb KOPPEKTUBbI B [leATeJbHOCTb Ha OCHOBE HOBBIX
06CTOSATENBbCTB, HAWAEHHbBIX OLIUOO0K, BbISIBJIEHHBIX TPYAHOCTEN;
OlleHWBaTbh COOTBETCTBUE pe3yJbTaTa [esATeJbHOCTH MOCTaBJE€HHOU
IeJJU W YCJOBUSM, OOBACHATH TMPUYUHBI JTOCTIDKEHHUS  HJIH
HeJOCTW)KEHUS]  IieJiM, HaxXxoJWTb  OWIMOKY, JaBaTb  OLEHKY
NpUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIbTATbI



K kxoHuy ob6yyeHus B 7 KJjacce 0Oy4dalwIUUWCA MNOJYYUT CJleAyrolive
npeJMeTHbIE pe3yJibTaThl:

Yucia ¥ BbIYUCIIEHUA

BeINONIHATB, codeTass yCTHble U MUCbMEHHblEe PUEMBI, apuPMeTUYECKHE
JIEMCTBUSA C palMOHAJIbHBIMUY YHCJIaAMHU.

HaxoauTh 3HaYeHUS YUCIOBBIX BbIpaKEHUW, IPUMEHSITh pa3HO0Opa3HbIe
Ccnoco6bl ¥ NOpPUEMBI BbIYMCJEHWS 3HAYeHUM [APOOHBIX BbIpaXKEHUH,
coJiep>KaluX OObIKHOBEHHBIE U AeCATUYHbIE JPOOU.

[lepexoguTh OT 0fHOM POPMBI 3alIUCH YHCEJI K Apyrou (Mpeobpa3oBbIBaTh
JIECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IECITUYHYIO, B
YaCTHOCTHU B OECKOHEYHYIO AeCATUYHYI0 pOo0Ob).

CpaBHUMBATDb M YHOPSAL0YUBATh pallMOHaIbHbIE YUACIA.

OKpyrJaTh YMCIIa.

BbIMOMIHATE NPUKUAKY M OLEHKY pe3yJibTaTa BbIYHUCJEHHH, OILIEHKY
3HAYEeHWH YHUCJOBbIX BBbIPpAOXXEHHUHW. BBINOJHATH JEWCTBUS CO CTENEeHSIMU C
HaTypaJIbHbIMU NOKa3aTeNSIMHU.

[lpuMeHATP NpPU3HAKU [JEJUMOCTH, pa3JjiOKEHHME HA MHOXUTEU
HaTypaJIbHbIX YHUCEL.

PellaTh NpakTHKO-OpMEHTUPOBAHHbIE 33/]a4H, CBSI3aHHbIE C OTHOIIEHHUEM
BEeJIMYUH, IPOMOPLUMOHAJbHOCTbIO BEJIMUMH, MPOIIEHTAaMU, UHTEPNPETUPOBATh
pe3y/JbTaThl pelleHuss 3ajad C y46TOM OrpaHUYEHHUH, CBSI3aHHBIX CO
CBOMCTBaMHU pacCMaTpUBaEMbIX 0O'bEKTOB.

Anre6panyecKue BbIpaKeHUs

Ucnonb3oBaTh  airebpavyeckyrd  TEPMHUHOJIOTUIO W CUMBOJIHKY,
NPUMEHSTH €€ B IPOIeCCe OCBOEHUS Y4eOHOro MaTepuaJa.

HaxoauTh 3HaueHHWs1 OYKBEHHBIX BbIPAXXEHWM NPU 3aJaHHbIX 3HAYEHUSX
nepeMeHHBIX.

Bbino/siHATE TNpeobpa3oBaHUs 1€JIOTO  BbIpaKeHHUSI B  MHOrOYJIEH
npuBeZieHHeM MOJOOHBIX CJlaraeMblX, PACKPbITHEM CKOOOK.

BbINOMIHATE yMHOXKe€HWE OJHO4YJIEHAa Ha MHOTOYJIEH M MHOro4JeHa Ha
MHOT0YJIEH, MIPUMEHATh GOpPMYJibl KBaZijpaTa CyYMMbI U KBaJlpaTa Pa3HOCTH.

Ocy1iecTBASTh pas/ioKeHWe MHOTOYJIEHOB Ha MHOXMUTEJNH C MOMOIIbIO
BbIHECEHUS] 32 CKOOKM OOIIero MHOXUTeJsl, TPYNIUPOBKU CJaraeMblx,
npuMeHeHUsA GOPMYJI COKPALEHHOTO YMHOXEHUS.

[IpuMeHATP NpeoOpa3oBaHUS MHOTOYJIEHOB JJis pelleHUs Pa3JIUYHbIX
3a/lay U3 MaTeMaTUKHU, CMEXXHbIX MIPeJIMETOB, U3 peabHOU MPAKTHUKH.

Ucnosb30BaTh CBOMCTBA CTeleHEW C HAaTypaJIbHbIMHU IMOKa3aTeJsMHU JJid
npeobpa3oBaHUs BbIpAXKEHHUH.

YpaBHeHUd U HepaBeHCTBa



PemaTh JiMHelHbIe ypaBHEHUS C OJJHOU epEMEHHOM, IPUMeHSAS MpaBUJia
nepexoja OT MCXOJHOTO YpaBHEHUS K pPaBHOCUJIBHOMY eMy. I[IpoBepATs,
SIBJISIETCA JIU YU CJIO KOPHEM YPaBHEHMUS.

[IpuMeHATH rpaduuecKkrie MeTO/ bl IPU PelleHUH JIMHENHBIX YPAaBHEHUU U
UX CUCTEM.

[lon6bupaTh npuMepbl Map 4YHUCEJ, SBJSIOIIUMXCS pelleHUEM JIMHEUHOTO
ypaBHEHUS C IBYMS [lepeMEHHbIMH.

CTpouTh B KOOPAUHATHOU IJIOCKOCTU IpadHUK JIMHEMHOrO0 YpPaBHEHUS C
JIByMsl IIEpEMEHHBIMH, MOJIb3YACh IpapUKOM, IPUBOJUTH NMPUMEPHI PelleHUs
ypaBHEHUS.

PeliaTh cucTeMbl JBYX JIMHEHHBIX YPAaBHEHUH C JBYMs MepeEMEHHbIMHU, B
TOM 4HcJie rpadpU4ecKH.

CocTtaBsiATh W pellaTh JMHEHHOe YpaBHEHHWE WJIU CUCTEMY JIMHEHMHBIX
YypaBHEHUW 10 YCJOBUIO 33aJa4d, UHTEPHPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4y [10JIy4eHHbIN pe3y/bTaT.

OyHKIUU

N300paxxaTb Ha KOOpAWHATHOW MPSAMOU TOYKH, COOTBETCTBYIOLIUE
3aZlaHHbIM KOOpJAWHATaM, JIy4d, OTPe3KHU, UHTEPBaAJIbl, 3alIUChIBATh YHUCJIOBbIE
IPOMEXYTKU Ha aJirebpandeckoM si3bIKe.

OTMedyaTh B KOOPJAUHATHOM TJIOCKOCTA TOYKM IO  3a/[aHHBIM
KOOpJIMHATaM, CTPOUTb TrpaduKU JHMHEeHWHbIX QYHKUUHA. CTpoUTh Trpaduk
dyHKIMA Y = [X|.

OnuchiBaTb C MOMOUIbI0 GYHKIUKA HM3BECTHblE 3aBUCUMOCTU MEXAY
BeJIMYMHAMM: CKOpPOCTh, BpeMf, PACCTOSAHHUE, L1eHa, KOJUYeCTBO, CTOUMOCTh,
NPOU3BOIUTENBHOCTD, BpeMS, 00'bEM pabOTHI.

HaxoauTh 3HaueHre QYyHKIUU 10 3HAYEHUIO €€ apTyMeHTa.

[TonHumaThk rpadpuyeckuit cnocob npecTaBAeHUs U aHaIM3a UHPOpPMaIvH,
M3BJIEKaTb U HWHTEpPHNpeTUpPOoBaTb HHPOpMaIUI0 U3 TpadUKOB peasbHbIX
NpOLLEeCCOB Y 3aBUCUMOCTEM.

K kKoHuy o6ydyeHusi B 8 KJjacce o00ydYaroluicsad MNOJYYUT CJeayrliue
npeJMeTHbIE pe3yJibTaThl:

Yucsa ¥ BbIYMC/IEHUA

Ucnonb3oBaTh HayvaJIbHbIe npeJCcTaBJIeHUsA 0 MHOXeCTBe
JIEUCTBUTEJIbHBIX 4YMCeJl /[Ji1 CPaBHEHHWS, OKpYIJIeHUS W BbIYMCJIEHUH,
HM300pakaThb JeUCTBUTEJIbHbIE YHC/IA TOYKAMH HA KOOPJAUHATHOW MPSIMOM.

[IpyuMeHATH NMOHATHUE apUPMETHUUYECKOTO KBaJAPATHOIO KOPHS, HAXOJUTh
KBaJIpaTHble KOpPHH, MCIOJb3yd IMpPU HEOOXOAUMMOCTH  KaJIbKYJATOP,
BBINOJIHATh NPeo0pa3oBaHUs BBIPAXKEHUH, COZepKalllMX KBaJpaTHble KOPHH,
MCI10J1b3yl CBOWCTBA KOPHEH.

Wcnosb3oBaTh 3aMUCH OOJIBIIUX U MaJIbIX YHCEJ C TOMOUIbIO JeCATUYHbBIX
Jipo6en U crteneHer ynciaa 10.



Anre6pavyeckue BbhIpaKeHUs

[IlpuMeHATHr MNOHATHE CTEeNeHW C LeJbIM [O0Ka3aTesJeM, BbINOJHATD
npeo6pa3oBaHUs BbIpaXKEHUH, COJlepKalljUX CTENEHU C LleJIbIM T0Ka3aTeJEM.

BbInosiHATH TOX/IeCTBEHHbIE npeobpa3oBaHHUs palMoHaJbHbIX
BbIp@&)KEHUHA Ha OCHOBe TpaBWUJ JeUCTBUHA HaJ, MHOrOYJeHaMU U
asirebpanyeCKUMHU JpOoOSMHU.

PackyiazbiBaTh KBaZ[paTHBINA TPEXYJIEH HA MHOXXUTEJIU.

[IlpuMeHATh nNpeoOpa3oBaHUSl BbIPAXXEHUW [Jis pelleHUs Ppas3IUYHbIX
3a/1a4 U3 MaTeMaTHUKH, CMEXXHbIX IPeIMETOB, U3 pealbHOW NPAKTUKHU.

YpaBHeHUd U HepaBeHCTBa

PemaThb iMHelHbIE, KBaJpaTHbIe yPaBHEHUS U pallMOHAJIbHbIE YPaBHEHUS,
CBOASIMECS K HUM, CUCTEMbI IBYX YpaBHEHUMU C [BYMs IepeMeHHbIMHU.

[IpoBOoAUTDL MpoOCTeNIIMe UCCe,0BaHUS YPABHEHUN U CUCTEM YpPaBHEHUH,
B TOM YHCJe C IpUMeHeHHeM rpadUyuecKux NMpeJjCcTaBleHU (YCTaHaBJIUBATh,
MMeeT JIM YpaBHEHHWE WJIM CUCTeMa ypaBHEHWM pelleHus, eCJd HMeeT, TO
CKOJIBKO, U [IpoYee).

[lepexoauThb OT cii0BeCHOW POPMYJIMPOBKH 3aZjaul K e€ ajredbpandyeckou
MoOJleJld C TOMOILbI0 COCTaBJ€eHHWS1 ypaBHEHHUS WJIM CUCTeMbl ypaBHEHMH,
MHTEPIPETUPOBATbL B COOTBETCTBUM C KOHTEKCTOM 3aJlaud MOJyYeHHBIN
pe3yJibTar.

[IpuMeHATh CBOMCTBA YMCJIOBBIX HEPABEHCTB JJis CpaBHEHHS, OIeHKH,
pelllaThb JIMHEHHbIe HEPABEHCTBA C OJJHOW MepeMeHHOW U UX CUCTEMbI, JaBaTh
rpapryuecKyl0 WJUIIOCTPALlMI0 MHOXECTBAa pelleHWH HepaBEeHCTBAa, CUCTEMbI
HepaBEeHCTB.

PYHKIUH

[lToHuMaTh ¥ HCHNOJIL30BaTh QYHKUMUOHAJNbHbIE TOHATHS U  SI3bIK
(TepMUHBI, CHMBOJIMYEeCKHE 0003HAYEHHS), ONIpe/ieisiTh 3HaueHue PYHKIUH 110
3HAYEHHUI0 apryMeHTa, onpe/iesisiTb CBOMCTBA QYHKIIMU 110 €€ rpaduKy.

CtpouThb rpaduKH 3/ieMeHTapHbIX QYHKIUHN BUJA:

y = k/x, v = %2,y = x3,y = |x|, y = VX, onucbIBaTb CBOICTBA YUCIOBOM
bYHKIMY 10 eé rpadUKYy.

K koHIly ob6ydeHus B 9 KJjiacce 0Oy4awUIUHCS MOJYUYUT CJeAyloliue
npeAMeTHbIE Pe3yJbTaThl:

Yuciia 1 BbIYUCI€HUA

CpaBHHUBATb M YNOPSAA0UYUBATH paljMOHA/IbHbIE U UPpallMOHa/JbHbIE YHCIIA.

BoinosiHATE apudmeTHdeckre [JEeNUCTBUS C palMOHAJbHBIMU YUCJIAMH,
coyeTass YCTHble M TMHUCbMEHHble TMPHEMBI, BBINOJHATb BbIUMCAEHUS C
HMppaLMOHAIbHBIMU YHUCIAMH,

HaxoauTh 3HayeHUs1 cTeNneHEW C LieJibIMM [OKa3aTeJsIMA M KOpHEH,
BbIYMCJISITh 3HaY€eHUS YUCTOBbIX BbIpaXKeHUH.



OKpyr/iaTh [eNUCTBUTEJIbHbIE YMCJIA, BBINOJHATD NMPUKUAKY pe3yJbTaTa
BBIYMCJIEHUH, OL|eHKY YU CJIOBBIX BbIPAXKEHU.

YpaBHeHUA U HEPABEHCTBA

PemaTh MHENHbIE U KBaJIpaTHble YPaBHEHMS, YPaBHEHUS], CBOASIIUECS K
HUM, IPOCTeNIINEe IPOOHO-pallMOHA/IbHbIE YPABHEHUS.

PemaTh cucTteMsbl JByX JIMHEMHBIX YPaBHEHUU C [IBYMS lepEMEHHbIMU U
CUCTEMBI [IBYyX ypaBHEHUW, B KOTOPBIX OJHO YypaBHEHUE He SBJIAETCH
JINHEUHBIM.

PemaTh TeKCTOBble 3aJlayd ajrebpamyeckuM CHOCOO0OM C TMOMOIIbIO
COCTaBJIEHUS ypaBHEHUS WU CUCTEMBbl JByX VYpaBHEHUU C [ByMs
nepeMeHHbIMH.

[IpoBOAUTH NpOCTeNlINE UCCAeNOBAaHUS YPABHEHUN U CUCTEM YPaBHEHUH,
B TOM 4YMCJie C TPUMEHeHUeM rpaprUueCcKUX MpeJCcTaBJeHUN (yCTaHAaBJIUBATb,
vMeeT JIU ypaBHEHWE WJIM CUCTeMa YpaBHEHUU pelleHHUs, eCJd HMEeT, TO
CKOJIBKO, U [IpoYee).

PeliaTh JinHeliHble HEpAaBEHCTBA, KBaJ[paTHble HEPABEHCTBA, U300pAXKATh
pellleHrMe HEPABEHCTB HA YMCJI0BOW NPSIMOM, 3alIUChIBATh pellleHUe C IOMOIIbIO
CHUMBOJIOB.

Pemiath cucTeMbl JIMHEMHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB,
BKJ/IIOYAKOIIME KBaJipaTHOE HEpPaBeHCTBO, H300pa)kaTb pelleHUe CHUCTEMbI
HEpaBEHCTB Ha 4YMCJOBOW NpPSIMOM, 3alWCbiBaThb pelleHWe C MOMOIIbI0
CUMBOJIOB.

Mcnosib30BaTh HEPABEHCTBA MIPU PellleHUH Pa3JIMYHbIX 3a/1a4.

OYyHKI MU

PacnosHaBaTh QyHKIUKM HW3y4YeHHbIX BUJIOB. [loKa3biBaTh CXeMaTHYECKU

pacrnoJsiokeHue Ha KOOPAWHATHOM MJIOCKOCTH rpaduKoB GYHKIMM BUAA: Y = KX,
y=kx+b y=k/xy=ax2+bx+cy=x3y=Vxy=/[x|, B3aBUCUMOCTH OT
3Ha4YeHUH K03)PUILIMEHTOB, ONMCbIBAaTh CBOMCTBA QYHKIIUM.

CTpouTb 1 U306paXkaThb CXeMaTU4YeCKU rpadUKU KBaJpaTUYHbIX QYHKIIWH,
OTNKCBhIBATh CBOMCTBA KBaipaTUYHbBIX QYHKIMU MO UX rpaduKaM.

PacnosHaBaTh KBaZjpaTH4Hyl0 OYHKIUIO 10 ¢QopMyJse, NPUBOJUTH
NpuMepbl KBaZ[paTUYHbIX QYHKIUK U3 peabHOU XU3HU, PU3UKH, TEOMETPHUH.

YucioBsbie N0C/1€40BaTEIbHOCTH U IPOrpecCUM

PacnosHaBaTh apupMeTHUYECKYI0 U TeOMETPUYECKYH NPOrPECCHU MpHU
pas3HbIX CI10CO6ax 3a/jlaHuS.

BbIMONIHATE BBIYMCIEHUS C HCHOJb30BaHWEM (QOpPMYJ N-rO YJeHa
apuPMeTHIEeCKOU U TeOMETPUYECKON POTrPECCUI, CyYMMbI MEPBBIX N YJIEHOB.

N306pakaTh 4JieHbl MOCJAe[0BaTeJbHOCTU TOYKAaMU Ha KOOpPAWHATHOU
NJIOCKOCTH.



PeliaTh 3asauy, cBsI3aHHbIE C YMCJIOBBIMM NOCJ€0BATEJbHOCTSIMH, B TOM
yycie 3aJa4d W3 peasbHOM KHU3HU (C HCHOJIb30BAaHMEM KaJbKYJATOPA,
U PPOBBIX TEXHOJIOTHM ).

dopmbl yyeTa Paboyei mporpamMmmal
BOCIIMTAaHHUs B pa6oye mporpamMmme
y4eOHOoro npeamMmeTa

Pabouyas mporpamma y4eb6HOro mpeaMeTa peajM3yeTcs B COOTBETCTBHUM C
Paboyel nporpaMMoy BOCIUTAHUS.
ConeprkaHue paboyeld MporpaMmbl COCTABJIEHO B COOTBETCTBUU C GopMaMHU
ydyeTa Pabouyell nporpaMMbl BOCIUTAHUS, @ UMEHHO:
® 1o0yX/JeHHMe 00y4arlUxcs coO6JII0JaTh HA 3aHSITUM OOLIENPUHATbHIE
HOPMBbI noBeJieHus, npaBuJa 06111eHUA co CTapLIMMH
(megarorn4yecKMMM pabO0THUKAMHM) U CBEPCTHUKAMHU (00y4YaOIUMHUCH),
NPUHIUIBI y4€OHOU AU CLUIIJIMHBI CAMOOPTaHU3alMU:
> MpHUBJIEYeHUEe BHUMaHUs 00y4YalOlMXCS K IEHHOCTHOMY acleKTy
M3y4yaeMbIX Ha YpoKax MpeJMeTOB, SIBJEHUN, COOBITUU 4epes:
JIEMOHCTpAlLMI0 00y4Yall[UMCS TMPUMEPOB OTBETCTBEHHOTIO,
rpak/JaHCKOI0 NOBeJIEHUS], NpOsiBJIEHUS
4YeJIOBEKOJII0OUS
Jl06pocepAeYHOCTY;

> oOpallleHhe BHUMaHUs Ha SpPKUX JlesiTesedl KyJbTyphl,
CBSI3aHHBIX C U3y4YaeMbIMU B IaHHbI MOMEHT TeMaMH, Ha TOT
BKJIa/], KOTOPbIA OHU



BHECJ/JIN B PA3BHUTHE Hauleu CTpaHbl MU MHP4, HaA ,ZLOCTOFIHI:IQ
ImoapaXaHUud IIpUMepPbl UX )KU3HH, HAd MOTHUBbLI UX IIOCTYIIKOB;

> HCNOJIb30BaHWE Ha YpoKax HUHPOpMalUH, 3aTparvparoliei
Ba)KHbI€ COLlMa/IbHble, HDAaBCTBEHHbIE, 3ITHYECKHE BOMPOCHI;

MCI0JIb30BaHHWE BOCIMUTATEJbHbIX BO3MOXHOCTEH COJepKaHUs
ydyeb6HOro nmnpegMera [ (GOpPMHUPOBAHUA y  00yYaroIIUXCA
POCCUNCKUX TPaJULIUOHHBIX JIyXOBHO-HPABCTBEHHbIX u
COLMOKYJIbTYPHBIX L€HHOCTENW Yepe3 IMO0J060p COOTBETCTBYIOILUX
TEKCTOB /Jisl YTEeHHUs, MPOO6JEeMHbIX CUTyalUUH AJs O0OGCYKJeHUs B
KJ1acce;

MHULUMPOBAaHUE U TOAJEP>KKA HCCIel0BaTeJbCKOM U MPOEKTHOMH,
TBOPUYECKON JieSITeJIbHOCTU O00Oy4armuxcd B GopMe BKIYEHUS B
YPOK Ppas3JIMYHbIX MCCAel0BaTeJbCKUX, HPOEKTHBbIX, TBOPYECKUX
3a/laHMi W 33Jla4, YTO [JlaeT BO3MOXXHOCTb OOYyYalOIIMMCS
NpUO6GPECTH HABBIKA CaMOCTOSTEJNbHOIO pelleHUs] TeopeTUYeCKOn
npo6JsieMbl, TeHepUpPOBaHUA U 0POpPMJIEHUSA COOCTBEHHBIX T'MIIOTE3,
YBOKUTEJNbHOTO OTHOIIEHUSI K UYYyKMM HJesM, MNyO6JUYHOro
BBICTYIJIEHUS], apTYMEHTHUPOBAaHUS U OTCTAaWBaHUS CBOEW TOYKHU
3peHus;

MHUIUMPOBaHUE OOCYyXJEeHUN, BbICKA3bIBAHUM CBOEro MHEHWUS],
BbIPAOOTKU CBOEro JIMYHOCTHOT'O OTHOIIEHUS K H3y4aeMbIM
COOBITHSIM, IBJIEHUSIM, JIUIIAM;

BKJIDUEHHE B YPOK WIPOBBIX MPOLEAYyp, KOTOpble MOMOTraloT
NoAZep>KaTb MOTHBALMIO O6Oy4YalOUUXCAd K MOJYyYeHUI0 3HAHUH,
HaJIa>KMBAaHUIO0 MO3UTHBHbBIX MEXJUYHOCTHBIX OTHOIIEHUH B KJjacce,
NOMOraloT YCTAaHOBJIEHUIO [J00poOXesaTeJlbHOW aTMochepbl BO
BpeMs ypOKa;

NpMMeHEeHHWe Ha YpOKe UHTEepaKTUBHbIX ¢opM  paboThl,
CTUMYJIMPYIOIIMX NO3HABATEJIbHYI0 MOTHUBALIUIO 06YYalOIUXCS;
NpUMeHeHHe TPYNIOBOM paboOThl WM PaboOThl B Mapax, KOTOpbie
CIIOCOOGCTBYIOT Pa3BUTHUI0 HABBIKOB KOMAaHAHOW paboThl U
B3aMMO/IEMCTBUIO APYTUMHU 006YYaIOIIUMUCS;

BbIOOp Y HUCNOJIb30BaHUE HA yPOKAaX MeTO/|0B, METOAUK, TEXHOJIOT UM,
OKa3bIBAIOLIUX BOCIUTATEJIbHOE BO3/E€HCTBUE HAa JIMYHOCTb B
COOTBETCTBUH C BOCIHTATEJbHbIM H/l€a/ioM, LeJbI0 U 3aZjladyaMu
BOCIIUTAHUS;

YCTAHOBJIEHUE YBAaXXUTEJbHBIX, [IOBEPUTEJbHBIX, HedOopMasbHbIX
OTHOLUEHUM MeX/Jy y4UTesJeM U yYeHUKaMH, CO3[,aHue Ha ypoKax
SMOLMOHA/IbHO-KOMQOPTHOU Cpe/ibl.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KJIACC

KosmmyecTBo yacoB J/JIeKTPOHHbIE
HavmeHoBaHuUe pa3/ejioB U TEM (zxudposbie)
Nen/m KonTtposibHble IIpakTHYecKue
NporpaMmsbl Bcero oOpa3oBaTe/ibHbIE
pa6oThI pa6oThI
pecypcsl
1 Yucsa v BbIYUCJIEHUS. 25 1 0 bu6bsauoTeka [JOK
PanpoHasibHbIE YHCIa https://m.edsoo.ru/7f415b90
bubanoreka LIOK
2 A 27 1
/ITeOpaHIeckite BLIPDKEHHA 0 https://m.edsoo.ru/7f415b90
3 YpaBHeHUs ¥ HepaBeHCTBA 20 1 0 Bubsmotexa IIOK
https://m.edsoo.ru/7f415b90
bubaunoreka LIOK
4 K LD 24 1
OOPAMHATEI M IPAGHKH. DyHKIMH 0 https://m.edsoo.ru/7f415b90
Bbubanoreka LIOK
I 1
> OBTOpeHHE 1 0G06IeHHe 6 0 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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 KV/IACC

KosinyecTtBo 4acos JJIeKTpOHHbIE
HavmeHoBaHuMe pa3/esiOB U TEM (zxudposbie)
Ne o /m KonTtposibHble IIpakTHYecKue
NporpaMmsbl Bcero oOpa3oBaTe/ibHbIE
pa6oThI pa6oThl
pecypcsl
1 Yucna v BeruucaeHus. KBagpatHsele 15 0 0 Bub6anoTeka LIOK
KOpHH https://m.edsoo.ru/7f417af8
5 Yucaa ¥ BeluMcaeHus1. CTeneHsb C 7 0 0 buobanoreka LIOK
11eJIbIM [T0Ka3aTeJieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckure BblpayKeHHs. c 1 0 Bubsnoreka LIOK
KBazpaTHbIN Tpéx4ieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckye BbIpaXKeHUs. 15 1 0 bubauorteka LIOK
Anrebpaunyeckas Apobb https://m.edsoo.ru/7f417af8
5 YpaBHeHUS Y HEpAaBEHCTBaA. 15 1 0 bubanoTeka LIOK
KBazspaTHble ypaBHEeHUA https://m.edsoo.ru/7f417af8
6 YpaBHeHUs ¥ HepaBeHCTBa. 13 0 0 bubauoTeka LIOK
CucteMbl ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHeHUs ¥ HepaBeHCTBa. 12 1 0 BubsnoTeka LIOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8
8 @yukiyu. OCHOBHBIE TOHATUSA 5 0 0 Bubanorexa LOK
https://m.edsoo.ru/7f417af8
9 @yukiyu. YucioBble pyHKIUU 9 0 0 Bubanorexa LOK
https://m.edsoo.ru/7f417af8
Bubsnoreka LIOK
10 HOBTopeHHe 1 0606U-leHI/Ie 6 1 0 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 K/TIACC

KosinyecTtBo 4acos J/IeKTpOHHbIE
Ne HavmeHoBaHuMe pa3/esiOB U TEM (npudposbie)
KoHTposibHble [IpakTHYecKue
n/m IporpamMMmsl Bcero oGpa3oBaTe/ibHbIE
pa6oThl pa6oThl
pecypcsl
1 Yucsa ¥ BbIYMCAEHUSI. 9 0 0 bubauoTteka LHIOK
JleficTBUTEeIbHbIE YK CJIA https://m.edsoo.ru/7f419d08
5 YpaBHeHUs ¥ HEpABEHCTBa. 14 1 0 Bub6anoTeka [IOK
YpaBHeHUS C OHOU IepeMeHHOH https://m.edsoo.ru/7f419d08
3 YpaBHeHUs 1 HepaBeHCTBA. CUCTEMBI 14 1 0 Bubsnoreka LJOK
ypaBHEHUHU https://m.edsoo.ru/7f419d08
4 YpaBHeHUd U HepaBeHCTBA. 16 1 0 Bubsnoreka JOK
HepaBeHcTBa https://m.edsoo.ru/7f419d08
5 OyHkiun 16 1 0 bubauorteka LHIOK
https://m.edsoo.ru/7f419d08
6 YucoBbIe MMOCJAEI0BATENbHOCTH 15 1 0 BuGmorexa I[OK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHUEe, 060611IEHHE, 18 1 0 bubaunoTteka LIOK
cucTeMaTH3alus 3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 6 0



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