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HOACHUTEJBHASA 3AIINCKA

Anre0Opa sBJISIETCSI OJIHUM M3 OIMOPHBIX KYpCOB OCHOBHOI'O OOIIEro 0Opa3oBaHMS:
OoHa oOecreurBaeT W3y4eHHE IPYTUX AMCIUIUIMH, KaK €CTECTBEHHO-HAy4YHOro, TaK H
T'YMaHUTapHOTO LUKIIOB, €€ OCBOEHUE HEOOXOIMMO ISl MPOAOJKEHUs 00pa3oBaHus U B
NOBCEAHEBHON >KM3HU. Pa3Butme y o0OydalmMXcsd HAay4YHBIX MPEACTABICHUA O
IMPOUCXOXKJIEHUA U CYIIHOCTH airedpanuyeckux aOCTpakiui, crocode OoTpakeHUs
MaTeMaTU4YeCKOM HayKOM SIBICEHMM M TIPOILIECCOB B NpHUpOAEe U OOIIeCTBE, poJU
MaTEMaTUYECKOr0 MOJICTMPOBaHUS B HAyYHOM MO3HAHUU M B MPAKTHUKE CIOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIILIICHUS, HEOOXOAUMBIX IS
amanTanyy B COBpeMeHHOM IudpoBoM obmiectBe. M3yueHnue anreOppl oOecredmBaeT
pa3BUTHE yMEHUS HaOJII0JaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBAaTh CBOU
NEUCTBUS M BBIBOJBL, (opMylnpoBaTh yTBepkaeHUsA. (OcBOeHHE Kypca aireopsl
00ecreynBaeT pa3BUTUE JIOTUYECKOIO MBILUIEHUS OOYYalOIIUXCSA: OHU HCIOIb3YIOT
NEAYKTUBHbIE M HHIYKTUBHBIE pPAacCyXkXIeHHUs, OOO0OIIEHHE U KOHKPETH3aLUIO,
abctparupoBanue U aHanoruto. OOyueHue anredpe MpeanonaraeT 3HaYUTENbHbIN 00BEM
CaMOCTOSITENIBHOM JEATENIbHOCTH O0OYy4YarolUXCsl, MO3TOMY CaMOCTOSITEIbHOE pELIECHUE
3aJ1ay SBJSIETCS peann3aluuei AesiTeIbHOCTHOTO TPUHIUIA O0yUEHHUS.

B crpykType mporpammbl ydeOHOTro Kypca «AmireOpa» uisi OCHOBHOTO OOIIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHMUMAIOT CO/EpKaTebHO-METOANYECKUEe JIUHUNU: «Yucna
U BBIYUCIICHUS», «AJreOpanyeckre BBIPAKECHUS», «YPaBHEHUS U HEPABEHCTBAY,
«OyHkum». Kaxmas u3 3THX COIEpKATEIbHO-METOJUYECKUX JIMHUM pPA3BUBACTCS Ha
OPOTSHKEHUU TPEX JIET M3YYEHHUsS Kypca, B3aMMOJEWUCTBYA C APYIMMH €ro JIMHUSAMH. B
X0Jle M3y4YeHHUs Y4YeOHOro Kypca OOydYaromMMCS MPUXOIUTCS JIOTUYECKU PpacCyXIaTh,
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBS3U ¢ 3TUM B mporpammy y4eOHOTro
Kypca «Anre0pa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, IMPEJCTaBICHHBIE BO BCEX
OCHOBHBIX pa3lieflax MaTeMaTUYecKoro oOpa3oBaHMsSI M CHOCOOCTBYIOIIME OBJAJCHUIO
00y4arouMMuUCs OCHOB YHHMBEPCAJIBHOIO MaTeMaTH4ecKOro s3bika. Coaep:kaTrenbHOl U
CTPYKTYPHOM  OCOOEHHOCTBIO  y4eOHOro  Kypca  «Anrebpa»  sBIFETCS  €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «Yucia U BBIUKUCICHUS) CIYKUT OCHOBOM ISl JajibHEHIIEro
U3YYEHUS] MaTE€MaTHKH, CIOCOOCTBYET pa3BUTHUIO Y OOYyYarolUXCSl JIOTHYECKOTO
MBIIICHUS, (POPMUPOBAHUIO YMEHHS  IOJIb30BAaThCA  QJITOPUTMAMH, a  TaKKe
OpUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TOBCEIHEBHOM >KHU3HH.
Pa3BuTHe TNOHATHSA O 4YMCIE HAa YPOBHE OCHOBHOIO OOIIero oOpa3oBaHUsS CBSI3aHO C
paIMOHAIBHBIMA W UPPAlMOHATBHBIMH YWCTIaMU, (OPMHUPOBAHUEM TMPEIACTABICHUN O
JNENUCTBUTEILHOM 4YHCIIe. 3aBEpIIEHUE OCBOCHHS YMCIOBOM JIMHUU OTHECEHO K CPEAHEMY
00111eMy 00pa30BaHMUIO.



Copnepxkanve NByX anreOpandecKux JWHUNA — «ANredpandecKue BBIPOXKCHHUS» U
«YpaBHEHHSI M HEpPAaBEHCTBa» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOydYaIOIIUXCS
MaTeMaTUYECKOro amnmnapara, He0OXOJUMOro JJis PEUIeHUs 3a7a4 MaTeMAaTUKHU, CMEXKHBIX
IpPEeIMETOB W TNPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOro 0OIIEro
oOpa3zoBaHusl Y4eOHBIH Marepuan TPYIIUPYETCS BOKPYT PallMOHATIBHBIX BBIPAKECHUI.
Anrebpa JAEMOHCTPUPYET 3HAUYCHHE MATEMATHUKUA KakK S3bIKa [JI1 TMOCTPOEHUS
MaTEMaTUYECKUX MOJEIICH, OMMCAaHUs MPOLIECCOB M SIBJICHUI pealbHOro Mupa. B 3amaun
o0ydeHus: anredpe BXOJAT TakKe AalbHEWIlee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS,
HEOOXOJMMOro, B YACTHOCTH, JUISI OCBOCHHS Kypca HH(POPMATUKH, M OBJAJICHUE
HaBbIKAMHM  JEAYKTHBHBIX paccyxieHuil. IIpeoOpa3oBaHue CHUMBOJBHBIX  (QopM
CIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHSI, CIIOCOOHOCTEN K MAaTEMaTHUYECKOMY TBOPUECTBY.

Copnepxkanve (QyHKIIMOHAIBHO-TpaUUEeCKOW JIMHUM HAIMEIeHO Ha MOJyYeHHUE
oOyJaronuMucs 3HaHUN O (YHKIMSIX KaK Ba)KHEHIIEH MaTeMaTUYeCKOW MOJEIu IS
OMHMCAHUSI M UCCIENOBAHUS Pa3HOOOPA3HBIX TMPOLIECCOB M SABJICHUM B NPUPOJAE U
oOmectBe. M3yueHue marepuana crnocoOCTBYET Pa3BUTHIO Yy OOYYAIOLIMXCS YMEHUs
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTENIHLHBIC CPEACTBA SI3bIKA MATEMATHKU — CIIOBECHBIE,
CHUMBOJIMUECKHUE, Tpaduyeckue, BHOCUT BKJIaJ B (POpMHUpPOBAHHUE MPEICTABICHUN O POJIU
MaTEMaTHUKH B Pa3BUTUU IUBWIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax u3ydaeTcsi yueOHBIM Kypc «Anrebpay,
KOTOpPBIM  BKIIIOYAET CJIEAYIOIIME OCHOBHBIE pa3lienbl coiepkanus: «Yucma u
BBIYUCIICHUS», «ANreOpanueckue BbIPAXKEHUS», «YPaBHEHUS U  HEPABCHCTBAY,
«DYHKIUW.

Ha usyuyenue yueOHOro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102
yaca (3 gaca B Hezenmo), B 8 kiacce — 102 ygaca (3 gaca B Henento), B 9 kinacce — 102 gaca
(3 yaca B HeneIO).



COJEPXAHUE OBYUYEHUASA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEX0] OT OAHOU (HOpPMBI 3amucH apodei K
apyroi. IloHsaTMe pauMOHAIBHOIO 4YHMCIA, 3alUCh, CPAaBHEHUE, YIOPAAOYMBAHUE
palMOHANBHBIX 4YKCeNl. ApudMeTHYecKue JEeUCTBUS C PAIMOHAIBHBIMU YHUCIaMHU.
Pemenne 3amay u3 peanbHON MPAKTUKHU HA YaCTH, HA APOOH.

CremneHb ¢ HaTypaJdbHBIM MTOKA3aTEJIEM: ONpPENEIEHUE, MPeoOpa3oBaHUE BhIPAKEHUN
Ha OCHOBE ONpEeNEeNIeHUs, 3aMuCh O0NbIIMX yncel. [IponeHTsl, 3anuch NpOIEHTOB B BUJIE
Ipobu U ApoOU B BHJIE IPOLIEHTOB. Tpu OCHOBHBIE 33J]a4M Ha MPOIEHTHI, PEIICHUE 3aa4
U3 pEAIBHOU MPAKTUKH.

[IpuMeHEHNE TPU3HAKOB ACIMMOCTH, PA3JIOKEHHE HA MHOXUTEIM HATypaJIbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHAsI IPONIOPLIMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

[lepeMeHHBIE, YWCIOBOE 3HAYECHHE BBIPAXKEHUS C NEpPEMEHHOW. JlomycTumble
3HA4YEHUSA MepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXKIAYy BEIWYMHAMH B BHUJIE
¢opmynbl. Berumcnenus no ¢opmynam. IIpeoOpa3oBaHne OyKBEHHBIX BBIPaXKECHHI,
TOKJIECTBEHHO paBHBbIC BBIPAXKECHMs, MpaBUiIa MpeoOpa3oBaHUS CyMM U IPOU3BENCHUH,
IPaBUJIAa PACKPBITHUSI CKOOOK U MPUBEACHUS MOTOOHBIX ClIaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Opgnowrensl W MHOrowieHsl. CteneHp MHoOrowieHa. CroKeHHE, BBIYMTAHUE,
YMHOXEHHE MHOTrowieHOB. DOpMynbl COKpPAIEHHOIO YMHOMKEHMSA: KBAaApaT CyMMBbI U
KBagpaT pasHocTtd. Popmyna pa3HOCTH KBaapaToB. Pa3nokeHue MHOTOYWICHOB Ha
MHOHUTEJIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOpEHb ypaBHEHHUs, NpaBuia NpeoOpa3oBaHMs  ypaBHEHUA,
PaBHOCWIBHOCTb YPaBHEHUH.

JInHenHoe ypaBHEHHE C OJTHOW MEPEMEHHOM, YUCIO KOPHEN JIMHEMHOIO YpaBHEHHS,
peleHne TMHENHBIX ypaBHEHN. COCTaBICHUE YPABHEHHM IO YCIOBUIO 3a1a4yn. Pemenue
TEKCTOBBIX 337124 C TIOMOILBK YPABHEHH.

JluneiiHoe ypaBHEHHE C JABYMsS NEpeMEHHbIMM U ero rpadpuk. Cucrema ABYX
JMHENHBIX YPAaBHEHHH C JBYMsI IEPEMEHHBIMU. PerieHne crucreM ypaBHEHHM CriocoboM
IIOACTAaHOBKH. [ IpuMepsI pelennst TEKCTOBBIX 33/1a4 € IIOMOLIBIO CUCTEM YPABHEHUM.

DyHKUIMHA

Koopaunara Touku Ha npsamoii. YucnoBsle TpOMEKYTKU. PaccTosHne MEXTY ABYyMS
TOYKaMU KOOPJIMHATHOU MPSIMOM.



[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcuucca u opMHaTa TOYKU Ha
KoopAuHaTHOM miiockoctu. I[lpumepsr rpaduxoB, 3amaHHbix ¢GopMynamMu. YteHue
rpadukoB peanpHbIX 3aBucuMocTed. [lonstue Pynkumu. I'padux Qynkumnu. CpoiicTBa
byukiuit. JIuneitnas ¢ynkius, e€ rpadpuk. I'padux pyakumm Yy = |X|. I'paduueckoe
pEUIEHNE JTUHEHHBIX YPABHEHUM U CUCTEM JIMHEMHBIX YPABHEHUM.

8 KUIIACC

Yuciaa v BIYMCICHUA

KBanpatssiii kopeHb U3 uncina. [lonarue o0 uppauroHaibHOM uucie. JlecaTuyHble
npUOIKEHUST UPPALMOHABHBIX yucen. CBoicTBa apu(METHUECKIX KBAJPAaTHBIX KOPHEH
U HX I[PUMEHEHHE K MpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN W BBIUYHACICHUSM.
JIeMCTBUTENBHBIC YHCIIA.

CremneHb ¢ LeabIM ITOKa3aTeneM 1 €€ cBorictsa. CTaHmapTHas 3alKCh YNCIA.

AJuiredOpanvyecKue BbIPaKEeHUA

KBazpaTHbIi TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpanyeckas npoOb. OCHOBHOE CBOWMCTBO ajiredpanyeckod apobu. CroxxeHwue,
BbIUWTAHUE, YMHOKEHUE, JIeJICHUE anredpandeckux apoodeil. ParimonansHble BEIpaKEHUS U
uX npeodpa3oBaHUe.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (QopMylia KOpPHEH KBaJpaTHOrO YypaBHEHHus. Teopema
Buera. Pemenne ypaBHEHMH, CBOIAIIMXCS K JIMHEHHBIM W KBaapaTHbIM. IIpocreimue
IpOOHO-pallMOHAJIbHBIE YPAaBHEHUS.

I'padmueckas uHTEpHpeTaluss ypaBHEHUH C JByMSI NEPEMEHHBIMH M CUCTEM
JIMHEWHBIX YPABHEHUU C JBYMs MEPEMEHHBIMU. [[puMephl peleHns: CUCTEM HEJIMHEWHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucnoBele HEpaBeHCTBA M KX CBOMCTBA. HeEpaBEeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEeHCTB. JIMHEHHbBIE HEPABEHCTBA C OJHOM NepeMeHHOU. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU NMEPEMEHHOM.

DOyHKIUU

[Tonsitue Qynkiuu. OO6nacTh OmMpeneNeHUus W MHOXKECTBO 3HAUYCHUU (QYHKIIWH.
CriocoObI 3aanus QyHKITHA.

I'padux dynkuun. Yrenue coiicTB QyHkuu no e€ rpaduxy. Ilpumepsr rpadukon
GyHKUMNA, OTpaXKaloIIUX peabHbIE MPOLECCHI.

OyHKIMY, OMUCHIBAIOUINE NMPSAMYIO U O0paTHYIO IPONOPIUOHATIbHBIE 3aBUCUMOCTH,
nx rpaduxu. Oynkimn y = X2, y = X3, y = VX, y=|x|. [paduteckoe peiieHie ypaBHEHHH 1
CHUCTEM YPaBHEHHUM.

9 KUIIACC



Yucua ¥ BbIYMCICHUS

PanmonanpHple uucia, HMppalMOHAIbHBIE YHCTA, KOHEUHbIE M OECKOHEYHbIE
JEeCATUYHbIE ApoOM. MHOXECTBO IEHCTBUTEIBHBIX YHCEN, NEHCTBHUTEIBHBIE YUCIA Kak
OECKOHEYHBIE JIeCATUYHbIE JpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHO>KECTBOM JICHCTBUTEIIBHBIX YMCET U KOOPAUHATHON ITPSIMOIA.

CpaBHEHHE  J€HCTBUTENBHBIX  YHUCEN, apudpmeTnyeckue  NEUCTBUSA  C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3meprl 00BEKTOB OKPYXAIOIIETO MUPA, IIUTEIBHOCTh IPOLECCOB B OKPYKAIOLIEM
MUpE.

[TpuOnmxk€HHOE 3HAUEHUE BEJIIMYUHBI, TOYHOCTh NpUOIMKeHUs. OKpyriIeHHe YUCEIL.
[IpukuaKa u OLEHKA PEe3yIbTATOB BEIYUCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOISIIMXCA K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pemieHHss ypaBHEHMM TPETbEW U YETBEPTOU
CTENEHEN Pa3I0)KEHNEM HA MHOKUTEIH.

Pemenne napoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHune TEKCTOBBIX — 3a1ay
areOpanvyeckuM METOJ/IOM.

VYpaBHeHHe ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM ABYX JIMHEWHBIX
YPaBHEHMM C IBYMsI IIEPEMEHHBIMU. PellieHne cucTeM AByX YpPaBHEHUN, OJJHO U3 KOTOPBIX
JUHENHHOe, a Jpyroe — BTOpOM creneHu. ['paduueckas HHTEPOPETALMS CHUCTEMBI
YPAaBHEHUM C IBYyMS IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Penienne nMHENHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM. Penmenne cucTteM JIMHEMHBIX
HEpaBEHCTB ¢ OIHOM mnepeMmeHHoW. KBaapaTHele HepaBeHcTBa. ['paduueckas
UHTEpIIpETaLys HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKUMHA

KBangpatuunas ¢ynkius, e€ rpadguk u coiictBa. [lapabosa, kooparHATHI BEPIIUHbI
napadoJibl, 0Cb CHMMETPHUHU MapadoIbl.

I'padukn dyuxmmii: Yy = kx, y = kx + b, y = kix, y = x3, y = VX, ¥ = |X| u ux
CBONCTBA.

YucsioBbIe MOCIEI0BATEIBHOCTH U MPOrPeccum

[loHATHE  YMCIOBOM  MOCIEOOBATEIBHOCTH.  3aJaHUE  IMOCJIEIOBATEIBHOCTH
peKyppeHTHO# dhopmyoi u HGopmysoi N-To YieHa.

Apudpmernueckass M reoMmerpuueckas mporpeccur. DopMynbl N-ro  4jieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpecCuii, CyYMMbI IEPBBIX N UJICHOB.

N300pakeHne 4IeHOB apuPMETHIECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu Ha
KOOPAMHATHOM MJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIMAIbHBIN POCT. CIOKHBIE MPOLEHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTAaThl OCBOCHUS MPOrpaMMbl y4eOHOro kypca «Anredpa»
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJIEHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUKMCKOW MaTE€MaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUAM POCCHMCKHUX MATEMAaTHKOB U POCCHMCKOUN
MaTeMaTUYECKOW IIKOJbI, K HMCIIOJb30BAHUIO ATHUX AOCTHKECHUH B APYTMX HAyKax M
IPUKJIAJAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINMOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA U PeaiM3allii ero Ipas,
MPEACTAaBICHUEM O MATEMATHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBJIICHUM, TIPOLIEyp TPaKJAHCKOTO oOmecTBa (HampuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJEHHUIO OSTHYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHCHUEM JOCTMKCHUM HAyKH, OCO3HAHMEM BaXHOCTH MOPAIBHO-ITUYECKUX
MIPUHIIUIIOB B AEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTMBHOE y4aCTHE B PELICHUU IIPAKTUYECKUX 3a/1a4 MATEeMaTUYECKON
HaIpPaBJICHHOCTHU, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTUYECKOTO 00pa30BaHUs Ha MPOTHKEHUU
BCE OJKM3HM JUI1 YCHEIIHOW MNPOPECCHOHAIBHONW JEATENBbHOCTH M Pa3BUTHEM
HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM U TIOCTPOCHHEM WHAWBUIYaTbHOUN
TPaeKTOpUH OOpa30BaHWA M JKU3HEHHBIX IIJITAHOB C Y4Y€TOM JIMYHBIX HMHTEPECOB U
0OI1IeCTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIUOHATIBHOMY U 3CTETUYECKOMY BOCHPUSITHIO MAaTEeMAaTHYECKUX
00BEKTOB, 3a7ay, pEIICHUMN, pPaCCYKICHUM, YMEHUIO BHUIETh MaTeMaTUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHUEHTALIMEN B JAEATCIBHOCTA HA COBPEMEHHYIO CUCTEMY HAyYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOJIbI U OOIIECTBA, TOHUMaHUEM
MaTEeMaTUYECKON HAayKU Kak c(hepbl 4eTOBEYECKOM JESITEIBHOCTH, ITANOB €€ pa3BUTHA U
3HAYUMOCTH [UJI1 PAa3BUTHs UMBUIM3ALMH, OBJAACHUEM S3BIKOM MATEMATUKU U
MAaTEMATHYECKON KYJIbTYpPOU KaK CPEICTBOM MO3HAHUSI MUPA, OBJIAJECHUEM MPOCTENIIUMU
HaBBIKAMU HCCJIE0BATEIbCKON IESITETbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (QopMHpOBaHHE KYJBTYPbI 310pPOBbS M
IMOIMOHAJILHOTO 0JIaronoJIyYns:



TOTOBHOCTBIO NPUMEHATh MATEMATHYECKUE 3HAHWS B MHTEPECAX CBOErO 370POBBS,
BEJICHUS 3]I0pOBOro oOpa3a >KHM3HMU (310pOBOE NHMTaHUE, COAJAHCHUPOBAHHBIM PEXKUM
3aHATUN M OTABIXA, peryiisipHas (uznyeckas akTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA
pedexcun, MpU3HaHUEM CBOETO IIPpaBa Ha OIIMOKY U TaKOI'o e IpaBa JAPYyroro 4yeioBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTalUMEel Ha NMPUMEHEHHWE MAaTEMAaTUYECKHX 3HAHWM [Jis pelleHHs] 3aJady B
00JacTl COXPaHHOCTU OKpYKAIOIIEeH Cpelbl, MJIaHHUPOBAHUS TOCTYINKOB M OLEHKU HUX
BO3MO>KHBIX ITOCJIEJICTBUI JIs1 OKPY KAlOIIEeH Cpeibl, 0CO3HAHUEM I100aIbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEW UX PEIICHUS;

8) aganTanmsa K N3MEHSIOIMMCS YCJIOBHAM COLUAIBHON M PUPOJAHOI cpebl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO [EATE€IbHOCTb, B TOM 4YHUCJIE YMEHHUE
YUUTBCS Y JAPYTUX JIOAEH, mpuoOpeTaTb B COBMECTHOM JEATENIbHOCTH HOBBIE 3HAHUA,
HABBIKM U KOMIIETEHIIMH U3 OIIbITA APYTHX;

HEOOXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HaHUH, B TOM 4ucjie (OPMYIHPOBATH
UJeH, MOHATHUSA, TUIIOTE3bl 00 OOBEKTAX M SABJICHHUSX, B TOM YHCIIE PAHEE HEU3BECTHBIX,
0CO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATh TPUHUMAEMBIE PELICHUS
U AecTBuUs, GOPMYIMPOBATH U OLIEHUBATH PUCKU U MOCIIENICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble Jornueckue aeiicTBUA:

e BBIABIKITH U XapaKTEpU30BaTh CYIIECTBEHHbIC IIPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHHA, OTHOIIEHUH MEXIy MNOHATHIMH, (HOPMYIUPOBATH
OIpe/ieNICHUs TIOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN NPU3HAK KJIacCU(PUKALUY,
OCHOBaHMsI 17151 0000ILIEHHS U CPAaBHEHMSI, KPUTEPUHU TPOBOJIMMOIO aHAJIN3a;

e BOCIPUHUMATS, (bopMyIMpOBaATH 51 npeoOpa3oBbIBAThH CYXICHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

e BBIIBIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUYUS B
(dakTax, JaHHBIX, HAOMIOACHUSX W YTBEPXKICHUAX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e J€NaTh BBIBOABI C UCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTeNIbCTBA MAaTEMaTUYECKUX YTBEP)KICHHUHM (TMpsMble U OT
NPOTUBHOIO), MPOBOJUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  J10KAa3aTelbCTBa



MaTeMaTHYeCKUX (PaKTOB, BhICTpaMBaTh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCOO pelIeHHs] y4eOHOU 3a/1a4u (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BBIOMpAaTh Haubonee NOAXOJAMMA C  Y4ETOM CaMOCTOATEIbHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKHe AeiiCTBUS.

UCIIOJIB30BaTh BONPOCHl KaK HCCIEHOBATENbCKUNA HMHCTPYMEHT IMO3HAHUS,
GopMynupoBaTh  BONPOCHl,  (PUKCUPYIOLUIME  MPOTUBOpEUYUE,  MpoOlJeMy,
CaMOCTOSITEJIbHO YCTAaHABIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH IO  CAMOCTOSITEIBHO  COCTaBJIEHHOMY  IUIaHY  HECJIOKHBIN
JKCIEPUMEHT, HeOOJIbIIOE MCCIEeIOBAHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEeMaTHYECKOTr0 00BEKTA, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (OPMYyJIUPOBAaTh OOOOIIEHHS M BBIBOABI IO pe3yJbTaTam
NPOBEAEHHOIO  HAOIMIOACHMS, MCCIEIAOBAHUSA, OLEHUBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBAaTh BO3MOYKHOE pPa3BUTHE IIpoLecca, a TAaKXKE BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH ~ HEJOCTATOYHOCTh W W30BITOYHOCTH  HWH(POPMAIMH, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3aa49H;

BBIOMpATh,  aHANM3UPOBATh, CHUCTEMATU3UPOBATh W  UHTEPIPETUPOBATH
uH(OOPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy MpeACTaBiICHUS MH(DOpPMAIMKM U WILTIOCTPUPOBATH pPElllacMble
3aJlayu CXeMaMH, TharpaMMamMu, HHOU TpauKoi 1 1X KOMOWHAITASIMH,
OIICHMBATh HAAEKHOCTh MH(DOPMAITUU TI0 KPUTEPUSIM, MPEIIOKEHHBIM YIUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIE Y4eOHbIe T1eHCTBHS:

BOCIPUHUMATh U (POPMYIHPOBATH CYXJECHHUS B COOTBETCTBUU C YCIOBUSMU U
HEISIMU OOIIEHMS], SICHO, TOYHO, I'PAMOTHO BBIp@XaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX Y MHMCBMEHHBIX TEKCTax, AaBaTh IIOSCHEHUS IO XOIYy PELICHUs 3aaadd,
KOMMEHTHPOBATH IOJy4YECHHBIN pE3yJIbTaT;

B XO0Jle OOCYXJEHHUSl 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMl TeMBl,
npobyieMbl, pelaeMoil 3ajaud, BBICKa3bIBaTh MJIEW, HAlleJIEHHbIE Ha IIOHUCK
pelLIEHUs, COIIOCTABIATH CBOM CYXKJIEHUSA C CYXICHUSIMU APYTHX YYaCTHUKOB
nuainora, oOHapy»uBaTh pa3iuyve U CXOJICTBO MO3ULMN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;



e TPEICTaBJATH pPE3yAbTaThl PEIICHHUS 3aJaud, OSKCIEPUMEHTA, HCCIEIOBAHUA,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (HOpMaT BBICTYIUICHHS C Y4ETOM 3aaay
NpE3eHTALNN U 0COOCHHOCTEN ayIMTOPHUH;

e IMOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M WHAMBUIYaTbHON
paboThI U PEIICHUH YYEOHBIX MaTEMATHYECKUX 3a]1aY;

e TMPUHMMATH II€JIb COBMECTHON JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3AINIO
COBMECTHOI paboThl, pacrpenensTh BHAbI paboT, IOTOBapHBATHCS, O00CYXKIATh
MPOILIECC U PE3YNbTAT PAd0ThI, 0000IIaTh MHEHUS HECKOJIBKHX JIOJICH;

e YYacTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXJIECHHS, OOMEH MHCHUSIMH,
MO3rOBBI€ IITYPMbl U JPYTHE), BBHIIOJHATH CBOIO 4YacTh paldOThl U
KOOPAMHHUPOBATh CBOU JECHCTBUS C JAPYTUMHU UJIEHAMH KOMAaHbI, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

PerJIHTI/lBHl)Ie YHUBEpPCAJIBHbBIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTAaBISATH IUIAH, aJTOPUTM PELICHUs 3aJa4yM (WM €ro 4acTh),
BBIOMPATh CIOCOO pElIeHHs] C Y4ETOM HMEIOIIMXCA PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh M KOPPEKTUPOBATh BApHUAHTHl PEIIECHUN C
y4€TOM HOBOH MH(OPMAITIH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJJICKT:

e BIJIQJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MpoOLEcca W Pe3ysbTara
pelIeHus] MaTeMaTUYEeCKOM 3aauH;

e IMPEABUAETH TPYAHOCTH, KOTOPBIE MOTIYT BO3HUKHYTh IIPU PELICHUH 3aJayH,
BHOCUTh KOPPEKTUBbI B JESITEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

e OLEHUBATH COOTBETCTBUE pe3yibTaTa JIEATEIbHOCTH IIOCTaBJICHHOW WLEIU U
YCIIOBUSIM, OOBSICHATH MPUYHMHBI JOCTUKEHUS UM HEAOCTUKEHUS LI€NU, HAXOUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI

K koHiy oOyuyeHust B 7 kJjacce oO0ydarOnuics MOJTYYUT CICAYIOIINE MPEIMETHBIC
pE3ybTaThI:
Yucjaa u BbIYUCJTIEHUA
BrImotHsTh, coueTas yCTHBIE U TUChbMEHHBIE TPUEMBI, apuPMETHIECKUE IEHCTBUSI C
pPAlMOHAJIBHBIMU YU CIIAMU.



HaxoauTs 3HaYeHHs] YMCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3Hbie CIOCOObI U
npu€MbI BBIYMCIICHUS 3HAUY€HUN APOOHBIX BBIPAXKEHUH, COAEpkAIIUX OOBIKHOBEHHBIE U
JIECSTUYHBIE TPOOH.

[lepexomute OT onHON ¢OpMBI 3amucH YHcell K JApyrod (mpeoOpa3oBbIBaTh
NECATUYHYIO JApOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUIHYIO APOOB).

CpaBHHBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCIA.

OKpyrJsTh yncia.

BhINONHAT NPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHHM, OLICHKY 3HAY€HUU
YUCJIOBBIX BBIPAXKEHUW. BBINOMHATH [OEUCTBHUS CO CTENEHSAMU C HaTypaJIbHBIMHU
ITOKA3aTEIISIMH.

[IprMeHATh PU3HAKK IEITMMOCTH, PA3JIOKEHNE HA MHOKUTENIA HATYPAJIbHBIX YHACEIL.

PemaTte npakTMKO-OPUEHTUPOBAHHBIE 337a4l, CBA3aHHBIE C OTHOLLEHUEM BEJIWYHH,
IIPONOPIMOHAIIBHOCTBIO BEIWYHH, IPOLUEHTAMHU, HHTEPIPETUPOBATH PE3YJIbTaThl PEILICHUS
3aJ1a4y ¢ Y4ETOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBaTh alreOpanyeckyro TEPMHUHOJOTHUIO U CHUMBOJIMKY, IPUMEHATH €€ B
IPOLIECCE OCBOCHUS Y4eOHOr0 MaTepuaia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIpAKEHUH TIpU  3aJaHHBIX 3HAYCHUAX
IIEPEMEHHBIX.

BoimonHATh 1peoOpa3oBaHMsl LEJIOTO0 BBIPAKEHHS B MHOTOWIEH NPHUBEICHUEM
NOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINTONIHATE YMHOXKEHUE OJJHOWIEHAa HA MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH,
IPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyecTBIATh Pa3JIOKEHUE MHOTOYJIEHOB HA MHOXHUTEIU C MMOMOLIBIO BBIHECEHUS
32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKUA CIIAraéMbIX, MNpPUMEHEHUs (Qopmyi
COKpAaIllEHHOIO YMHOXEHMUS.

[TpumeHsTh MpeoOpa3oBaHMUs MHOTOWIECHOB JJISi PEUICHHUS Ppa3UYHbIX 3a1ad H3
MaTE€MaTUKH, CMEXHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C  HATYpaJbHBIMU  IOKAa3aTENsIMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIE YpaBHEHHS ¢ OJHOW MEPEMEHHOM, IPUMEHSS IIpaBUiIa Iepexona
OT UCXOJTHOTO YPAaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, SIBISETCS JIM YUCIO KOPHEM
YpaBHEHUS.

[Ipumensate Tpaduyueckrie METOABl TPU PEIICHUHU JIMHEWHBIX YpaBHEHUNW M UX
CHCTEM.

[Ton6Gupate mpuMepsl map Yucell, SIBIASIOUMXCSA PEIICHUEM JIMHEHHOTO YpaBHEHUS C
JBYMSI IEPEMEHHBIMH.



CtpouTh B KOOPJAWHATHOM TUIOCKOCTA TpaduK JTUHEHHOTO YpaBHEHHUS C ABYMS
MIEPEMEHHBIMH, TTOJIB3YAICh TPa(hUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiath cucTeMbl IBYX JIMHEHHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMHU, B TOM YHUCJIE
rpaduyecKH.

CocTaBiaTh U pemaTh JUHEMHOE YPAaBHEHNUE WM CUCTEMY JIMHENHBIX YPABHEHUI 110
YCJIOBHIO 33/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1aud MOJTYyYEHHBIN
pe3ymbTar.

DOyHKUUHA

N300paxkaTh Ha KOOPJWHATHOM MpPSMON TOYKH, COOTBETCTBYIOIIHME 3a/laHHBIM
KOOpAMHATaM, JIy4Hd, OTPE3KH, HHTEpPBANbl, 3alUCHIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKH IO 33JIaHHBIM KOOPJMHATAM, CTPOUTH
rpaduku muHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMONILI0 (YHKIHUNA H3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYHMHAMMU:
CKOpPOCTb, BpEMS, PACCTOSHHE, I[€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduueckuit crmocoO TMpeACTaBICHUS MW aHaidu3a WH(popManuu,
U3BJICKATh U WHTEPIPETUPOBATh HMH(OpMaIUI0O U3 TpadUKOB peansbHBIX IMPOIECCOB U
3aBUCHMOCTEM.

K koHiy o0yuyeHus B 8 ki1acce oOydaromuiicss MOMYYUT CIAEAYIOIIHUE MPEIMETHbBIE
pe3yJbTaThI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HAYaJIbHbIE MPEJICTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX YHCEN
JUISi CpaBHEHMS, OKDPYIVICHUS W BBIYUCJICHUN, HU300pakaTh JACHCTBUTENIbHBIC 4YHUCIA
TOYKaMH Ha KOOPIMHATHOMN NPSIMOM.

[TpumensTh noHsTHE apU(METUYECKOTO KBAIPATHOTO KOPHS, HAXOAUTH KBaJApaTHbHIE
KOpPHHM, HCHOJB3ysSd MPU HEOOXOAUMOCTH KaJbKYJISITOP, BBINOJHATH MPeoOpa3oBaHUs
BBIpAXEHUMN, COAEPKAIINX KBaJIpaTHbIE KOPHU, UCIIOIb3Ysl CBOMCTBAa KOPHEH.

Hcnonb30BaTh 3aucH OOJIBIIMX M MAJIBIX YUCEN C MOMOIIBIO IECITUYHBIX IPOOeH U
crenenent uncna 10.

AJuire0panvecKue BbIPAKEHUsI

[IpuMeHsATh MOHATHE CTENEHHU C IIEJIBIM MOKa3aTesIeM, BBITIOIHATh MPeoOpa3oBaHUs
BBIpAKEHUMN, COAEPIKAIIMX CTETICHU C IEJIbIM MOKa3aTesIeM.

BBIMOMHATE TOXJIECTBEHHBIE MPEOOpa30BaHUS PAIMOHAIBHBIX BBIpAXKEHUNW Ha
OCHOBE MPaBWJI JACHCTBUI HAJ MHOTOUJIEHAMH U alre0pandecKuMu ApoosimMu.

PacknanpiBaTh KBapaTHBINA TPEXUICH HA MHOKHUTEIIH.

[IpumensaTe npeoOpa3oBaHMsl BBHIPAKECHUM JJIsi PEIICHHS pAa3IHYHbIX 3a7a4 W3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATHbHOU MPAKTUKH.



YpaBHeHMs U HEPABEHCTBA

Pemate JuHElHBIE, KBaJpAaTHbIE YPaBHEHUS M pPAUUMOHAIBHBIE YpaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOIMTE IpOCTEHIINE MCCIECAOBAHUS YPAaBHEHHHM U CHCTEM YpPAaBHEHUH, B TOM
yycie ¢ MPUMEHEHHEM TrpapUuecKux MpeacTaBlIeHU (ycTaHaBIMBaTh, HWMEET JH
YpaBHEHUE WIH CUCTEMA YPABHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuTh OT caoBecHON (HOPMYIUPOBKH 3a7aud K €€ anreOpanyeckoil MoJaenu ¢
IIOMOIIBIO COCTAaBJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHHI, HWHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJja4M ITOJYyYEHHBIN pe3yibTar.

[IpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB JUI1 CPAaBHEHMS, OLEHKH, pelIaTh
JMHEHHBIC HEPABEHCTBA C OJHOW TMEPEMEHHOW M WX CHUCTEMBI, JaBaTh TrpadUyecKyIo
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[TonumMath W MCHONB30BaTh (PYHKIMOHAIbHBIE TOHATUS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHHUS ), ONPEIEATh 3HAU€HUE (PYHKIIMU IO 3HAYEHUIO apPIyMEHTA,
OnpeaensaTh CBOMCTBA (PYHKIMHU 110 €€ TpauKy.

Crpoutsb rpaduku 3eMeHTapHbIX QYHKIUN BUJIA:

y=kix,y=x2,y=x3y=1x,y= \/X, OIMMCHIBATH CBOMCTBA YMCIIOBOUM (DYHKITUH 10
e€ rpaduxy.

K koHiy oOyuyeHust B 9 ki1acce oOydaronuics MOJTYYUT CICAYIOIINE MPEIMETHBIC
pEe3yJIbTaThI:

Yuciia 1 BbIYMCTICHUS

CpaBHHBATh U YIIOPSIOYMBATH PALMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

Bomonusate apudmernyeckue AEMCTBUS C palMOHAIBHBIMU YHUCJIAMH, COYETas
YCTHBIE U MMCbMEHHbBIE TPUEMBI, BBITIOJIHATH BIYMCICHUS C UPPALMOHATbHBIMUA YUCIAMH.

Haxonuth 3HaueHWs CTeneHed C LeJbIMU TO0Ka3aTeasIMU U KOpPHEH, BBIYUCISATH
3HAYEHMSI YHNCIIOBBIX BBIPAKEHUN.

OKpyrasTh JEHCTBUTEIBHBIE YHCIIA, BBITOIHATh IPUKUIKY PE3YJIbTATa BBIUYMCICHUM,
OLICHKY YHCJIOBBIX BBIPAKEHU.

YpaBHeHMs U HEPABEHCTBA

PemaTe JMHEWHbIE M KBaJpaTHbIE YPaBHEHHUS, YPaBHEHMS, CBOJSALIMECH K HUM,
npocTeiime ApoOHO-palMOHANIbHBIE YPABHEHUS.

PemaTte cuctemMpl IByX JUHEHWHBIX YPAaBHEHUU C JIBYMs MEPEMEHHBIMH M CHCTEMBI
JBYX YpaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

PemaTe TeKCTOBBIE 3aauM ajareOpauvyeckuM CHOCOOOM C MOMOIIbI) COCTaBJICHUS
YpaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

IIpoBoaUTE IpOCTEUIIME WMCCIENOBAHUSA YPAaBHEHHWHW UM CUCTEM YPAaBHEHWUM, B TOM
yHuclie C MNpUMEHEHHEM TrpapuuecKuX IMpeAcTaBiIeHU (ycTaHaBlIMBaTh, WMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CJIU UMEET, TO CKOJIBKO, U IIPOYEe).



Pemate nuHEitHBIE HEpAaBEHCTBA, KBAJIpaTHBIC HEPABEHCTBA, M300pakaTh pEUICHUE
HEPABEHCTB HA YHUCJIIOBOM MPSAMOM, 3aUChIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cuCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, HM300pakaTh pEIICHHWE CHCTEMbl HEPABEHCTB Ha YHCIOBOH
MPSMOi1, 3aMUCHIBATh PEUICHHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIAYHBIX 3a4a4.

DOyHKIUA
Pacno3snaBath  (pyHKIIMM  HW3y4eHHBIX BHUJIOB. [loka3piBaTh  CXE€MaTHYECKU

pacIoyiokeHUue Ha KOOPJAMHATHOM IJIOCKOCTH rpadukoB GpyHkuui Buaa: y = kX, y = kx +
b,y =k/x,y =ax2 + bx + ¢, y = x3, y = VX, ¥ = |X|, B 3aBHCHMOCTH OT 3HAaYCHHUil
K03(pHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crpoutb H M300pa)kaTh CXEMAaTUYECKHM TIpa@UKA KBAAPATHUHBIX (PYHKIUH,
ONKCHIBATh CBOMCTBA KBAJIPATUUYHBIX (PYHKIUHU MO X IpaduKaM.

Pacno3naBaTe KBaZpaTHUHYIO (QYHKUUIO 10 (opmyse, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe MOCTEAOBATEIBHOCTH U IPOrPEeCCHU

Pacno3naBaTh apu(METHUYECKYI0 M TE€OMETPUYECKYI0 IPOTrPECCHMU IpPH Pa3HBIX
croco0ax 3aJaHusl.

BBINONHATE BBIUMCIEHUS C UCIIOJIB30BAaHUEM (POPMYH N-TO 4wieHa apupMETHUECKON
Y TEOMETPUYECKOM MPOrpecCrii, CyMMbI IIEPBBIX N YICHOB.

N3006paxaTh 4ieHbI NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPJUHATHOM TJIOCKOCTH.

PemaTte 3amaun, CBsI3aHHBIE C YUCJIOBBIMU MOCIIENOBATEIBHOCTAMH, B TOM YHCIIE
3a/1a4u U3 peaybHOM KU3HU (C UCTIOIB30BAaHUEM KaJIbKYJIATOPA, ITU(POBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/ P Kourpoububle IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoTshI padoThbI
pecypcbl
1 Yucna u BeuMcIeHU. PalimoHanbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [JOK
2 AnreOpanyecKkue BbIpaKCHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
OOPAMHATH 1 rpadpukit. DyHKIHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE 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 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM unppoBbIie
Ne o/ P Kounrpoabusie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuoreka [JOK
II0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKECHHUS. bubmmoreka [JOK
3 L 5 1
KBanpatubiii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubmmorexa [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnunoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https:/m.edsoo.ru/7fA17af8
bu6mmorekxa [JOK
8 DyHKIH. OCHOBHIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o DyHKumn. Hucsossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOPCHHE  0000MIeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5} 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnuotexa [HOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnorexka HOK
ypaBHEHU I https://m.edso00.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nuoreka [IOK
() 1 1
° YHEHHH 6 https://m.edso00.ru/7f419d08
bu6mmoteka [IOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nuoreka [IOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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