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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
00pa3oBaHus: OHA 0OECIeUNBaET U3yUYEHUE APYTUX JUCLMILINH, KaK €CTECTBEHHO -
HAyYHOrO, TaK W TYMAHHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIs
IPOJIOJKEHUST 00pa30BaHMs U B IOBCEIHEBHOM kM3HU. Pa3zButue y 00ydaromuxcs
Hay4YHBIX TPEACTABICHUN O TIPOUCXOXKICHUU M CYIIHOCTH anreOpandecKux
abcTpakimii, cnocobe OTpa)xxeHUsi MaTEMaTUYECKON HAYKOU SBJICHUI U MPOLIECCOB
B MpHUPOAEC M OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIMPOBAaHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYTYHOT'O MHUPOBO33PCHHUS
Y Ka4eCTB MBIIIJICHHSI, HEOOXOAUMBIX ISl alanTallil B COBPEMEHHOM ITU(PPOBOM
obOmectBe. M3ydenue anreOppl oOEcCreyrMBaeT pPa3BUTHE YMEHHUS HaOJI0AaTh,
CpPaBHUBATh, HAaXOJIUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUUYHOCTH MBIIIJICHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHM JICUCTBUS M BBIBOJBI,
(dopmynupoBaTh yrBepkaeHUsA. OCcBoeHHE Kypca ajireOpbl 00eCIeunBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUSI OOYYaloIUXCs: OHU HCHOJB3YIOT JAEAyKTUBHBIE H
UHAYKTUBHBIE PacCyKICHHsI, 0000IIEHNE U KOHKPETH3aI1I0, a0CTparupoBaHUe U
aHasoruto.  OOyueHue  anredOpe  MpeAnonaraeT  3HAYUTENIbHBIM  00BEM
CaMOCTOATENIFHOW JIEATENIBHOCTH OO0YJarolMXCs, MOITOMY CaMOCTOSITEIbHOE
pelleHue 3a/1a4 ABJSIeTCs pean3aleil 1esTeIbHOCTHOTO IPUHILINIIA O0yYeHUSI.

B crpykType mnporpamMmbl ydeOHOro Kypca «Amnredpa» ajii OCHOBHOTO
o01miero oopa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJIEP’KATEIbHO-METOINYECKUE
MHUU: «Yucna U BBIYUCICHUSY, «ANTeOpandecKkue BhIPAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THX coaepKaTelbHO-METOANYECKIX
JMHUNA pa3BUBAETCS Ha MPOTHKEHUU TPEX JIET U3yYEHUs Kypca, B3aUMOJICHCTBYSI C
ApYTMMHU €ro JuHusAMU. B Xozme u3ydeHus ydeOHOro Kypca OO0y4aroIMMCs
MPUXOTUTCS JIOTUYECKU PacCyXAaTh, UCIOIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3blK. B cBs3M ¢ 3TMM B mporpammy y4eOHOro kypca «Airedpa» BKIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, IIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTEeMaTHYeCKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBJIAJACHHUIO O0YYaIOUTUMUCS
OCHOB  YHMBEPCAJbHOIO  MaTeMaTHyeckoro s3blka. CopepxkarenbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOro Kypca «AureOpa» SBISETCA €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxanue JsuHUM «Yucna M BBIUMCICHUS» CIY)KMT OCHOBOM  JUIs
JabHEHIIIETO U3YUYCHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYJarOIIUXCS
JIOrMYECKOT0 MBIIIIJICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs
CBSI3aHO C PAlMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHUEM



NPEJICTaBICHU O JACHUCTBUTENHHOM 4YHUCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOU
JIMHUW OTHECEHO K CpeHeMY 00IeMy 00pa3oBaHUIO.

Conepkanue AByX aliredpandecKux JUHUN — « AJITeOpandecKue BhIPAKEHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOYUYaAIOIIUXCS
MaTeMaTH4YEeCKOro ammapara, HeOOXOJMMOIo JJisl PelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB M TMPAKTUKO-OPUCHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHus Y4YEOHBIA Marepuan TPYINIUPYETCS BOKPYT
palMoHaIbHBIX BBIpAXKEHUM. AJredpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
S3bIKa JJI1 TOCTPOEHUS MAaTEMAaTHYECKHUX MOJIEIEil, OMUCAaHUs MPOILIECCOB U
SBICHUN pealbHOrO Mupa. B 3amaum oOydeHus anareOpe BXOISAT TaKkKe
JTaNbHEWINIee pa3BUTHE AITOPUTMHUYECKOTO MBIIMUJICHUS, HEOOXOAMMOro, B
YaCTHOCTH, U1 OCBOCHHUS Kypca WH(POPMATUKH, W OBJAJCHHEC HaBBIKAMHU
JNEAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBanre cMMBOJBHBIX (GOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHMS, CIOCOOHOCTEH K MaTEeMaTHUYE€CKOMY TBOPUYECTBY.

Copepxanue QyHKIIMOHATILHO-TparuecKor JIMHUK HAIEJIEHO Ha MOJIy4YeHue
O0yJaroUMMUCs 3HaAHUM 0 (PYHKIUSAX KaK BaKHEHIIeH MaTeMaTHUYecKOW MOAEIH
JUISL OTIUCAHUST U UCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B MPUPO/IC
u obmectBe. M3ydyeHne Mmarepuana CHOCOOCTBYET Pa3BUTHIO y OOYy4YarOIIUXCS
YMEHUS UCIOJIb30BaTh PA3IMYHbIC BHIPA3UTEIIbHBIC CPEJICTBA SI3bIKAa MAaTEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaa B (HopMHupoBaHUE
MPEACTaBICHUN O POJIM MAaTEMATUKU B Pa3BUTHH IIUBUJIU3ALNU U KYJIbTYpPHI.

CornmacHo y4yebHOMY TjaHy B 7-9 kjaccax u3y4aeTcss Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3leibl COACP)KAHUS:
«Yucna W BBIUMUCICHUS», «AJreOpanyeckue BbIpaXeHUs», «YPaBHCHUS W
HEPAaBEHCTBA», « D YHKITUNY.

Ha usydyenue yuebHoro kypca «Anredpa» orBoautcs 306 dyacos: B 7 Kiacce
— 102 yaca (3 gaca B Henmenmo), B 8 kiacce — 102 ygaca (3 yaca B Heaeno), B 9
kiacce — 102 ygaca (3 vaca B Hezel).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BIYMCICHUS

JpoObu OOBIKHOBEHHBIE W JIECATUYHBIE, TIEPEXOJ] OT OJHOW (OPMBI 3aIUCH
npobeit k gpyroi. I[loHsTHE palMOHANBHOTO YMHCIA, 3alUCh, CpPaBHEHHE,
YIOPSAOYMBAHUE  PAIlMOHANBHBIX  4YHcel. ApudmeTndyeckue ACHCTBUS  C
pauroOHAIbHBIMU YKCliaMU. PellleHne 3a/1ady U3 peajbHOM MPAKTUKU HA YacTH, Ha
Jpo0Hu.

CreneHb C HaTypaJgbHBIM I[IOKa3aTENEM: OIpeAeseHrne, MNpeoOpa3oBaHHe
BBIPQKEHUN Ha OCHOBE OMPEEIICHUS, 3alUCh O0NbIIKX yncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. Tpy OCHOBHBIE 33/1a4d Ha
IIPOLICHTBI, pEIEHUE 3a/1a9 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHnEe NOPU3HAKOB JIEIMMOCTH, PpA3NOKEHHE HA  MHOKHUTEIU
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM uucie IOpsaAMas U oOpaTHas
MIPONOPLUHOH AJILHOCTH.

AJureOpaudecKkue BbIpasKeHUs!

IlepemeHHBIE, YUCIIOBOE 3HAUYCHUE BBIPAXKEHUS C IEPEMEHHON. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpeacraBienue 3aBUCUMOCTA MEX /1y BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucnenus o gpopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUIM,
TOXKJIECTBEHHO pPaBHbIE BBIPAXKEHHUSA, MpaBuUiia MNpeoOpa3oBaHUs CYMM U
IPOU3BENCHUH, MPaBUJIa PACKPBITUS CKOOOK U TPUBEACHUS OJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATypaJbHBIM MIOKA3aTEIEM.

OpHowieHsl 1 MHOrowieHbl. CTerneHb MHOrousieHa. CloxeHue, BbIUMTaHuE,
YMHOXKEHUE MHOTO4YJIeHOB. DOpMyibl COKPAIIEHHOTO YMHOXKEHUS: KBaJpar
CyMMBl M KBaapar pas3HoctH. DopMmyna pa3HOCTH KBaJapaToB. PasnoxkeHwue
MHOT'OYJIEHOB HA MHOYHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, IMpaBWia MNpeoOpa3oBaHMs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHeHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEUHOIO
YPaBHEHHUsI, pEUICHHWE JHUHEHWHBbIX YypaBHEHUU. (COCTaBIEHUE YpAaBHEHUU IO
YCIJIOBHIO 3a/1a4t. Penienre TeKCTOBBIX 3a7a4 C MOMOIBIO YPABHECHUM.

JluneiliHOe ypaBHEHHE C JIByMSI IIEpEMEHHBIMH U ero rpadguk. Cuctema IByX
JUHEWHBIX YpPAaBHEHUW C JBYMsS II€PEMEHHBIMHU. PelieHne cucrteM ypaBHEHHI
crocoOOM TMoACTaHOBKHU. llpuMepbl pemieHus TEKCTOBBIX 3aJad C IOMOIIBIO
CHUCTEM YPABHEHUM.

DyHKUMHA



Koopaunara Touku Ha npsiMoil. YncnoBsle TPOMEXYTKH. PaccTosHue Mexay
IBYMsI TOUKaMHU KOOPJIMHATHOW MPSIMOU.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAnHATa
TOYKH Ha KOOPJAMHATHOM MIOCKOCTH. [Iprmepsl rpadukoB, 3aJaHHBIX GOpMYyIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonarue @ynknuu. [padux
¢byukiuu. CoiictBa ¢pyHkiuid. Jluneitnas dyukmus, e€ rpaduk. ['padux dyHKIun
y = |X|. I'padudeckoe pelicHHE JIMHEHHBIX YPaBHEHHUH M CHUCTEM JIMHEHHBIX
YPaBHEHUH.

8 KVIACC

Yucna 1 BBIYMCIEHUSA

KBanpaTtHeiii kopenb u3 uucna. [loHstue 00 HppalMOHAILHOM YHUCIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHATIBHBIX yuces. CBoicTBa apu(MeTUIECKUX
KBa/IPaTHBIX KOPHEN U UX MPUMEHEHHE K MPEOOPa30BAHUIO YUCIIOBBIX BBIPAKEHUN
Y BBIYUCIIEHUSAM. [[eiCTBUTEIbHBIE YUCIA.

CreneHb ¢ LenbIM MOKa3aTeseM 1 €€ cBoiicTBa. CTaHaapTHAs 3alIUCh YKCTIA.

Anre0Opanyeckue BbIpaKeHUIAATreOpanyecKkue BbIpaskeHust

KBagparHelii  TpEXWIEH, pa3JIOKEHHUE KBAaApaTHOIO TPEXWIEHA Ha
MHO>KHUTEIIN.

AnreOpanueckass apoOb. OCHOBHOE CBOMCTBO airedpandeckoil apooOwu.
CrnoxeHue, BbIYMTAHHUE, YMHOXKEHUE, JeJeHUE anreOpanydeckux ApooOeit.
PanmonanbHbIe BbIpaXXeHUs U UX MpeoOpa3oBaHHUE.

VYpaBHEHMS 1 HEPABEHCTBAY PABHEHHS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHue, ¢GopMmyaa KOpHEH KBagpaTHOrO ypaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOASIIMXCSA K JIMHEMHBIM U KBaJAPATHBIM.
[IpocTeiiue npoOHO-paIoHaIbHbIE YPAaBHEHUS.

['paduueckass uaTepnpeTanuss ypaBHEHUN C BYMsI MIEPEMEHHBIMU U CUCTEM
JMHEUHBIX YpPaBHEHUM C JBYMs NepeMeHHbIMU. [IpuMmepbl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1ay aNre0panyeckuM CrocoOOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OAHOW IEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
Cucrembl TMHENHBIX HEPABEHCTB C OHOW MEPEMEHHOM.

OyHKINNPYHKIUA

[Tonsatue Qyukuuu. OOnacTh oONpeneNeHuss U MHOXKECTBO 3HAYEHUU
¢yaxuuu. CnocoObl 3ajaHus (PyHKLIMMA.

I'padux ¢dyaxnuu. Urenne cBoiictB ¢GyHKiuu 1o e€ rpaduky. [Ipumeps
rpaduKoB GyHKIIHHA, OTPAXKAIOIIUX pPeabHbIE MPOIIECCHI.



@OyHKIIMY, ONMHUCHIBAIOIIME MPSAMYI0 W OOpaTHYIO MPONOPIIMOHATbHBIC
3aBHCHMOCTH, uX rpaduke. Oyukmun Y = X2, y = X3, y = VX, y=|x|. ['papudeckoe
pellieHue ypaBHEHUHN W CHCTEM YPaBHCHHIA.

9 KJIACC

Yucaa 1 BIYMCICHUS

PannonanbHbie 4mclia, UppalioOHAIbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHbBIC
JeCATUYHBIC APoOU. MHOXECTBO JEUCTBUTEIBHBIX YUCEN, IEUCTBUTEIBHBIC YHCIIA
KaKk OCCKOHEYHbIE JeCSITUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1Yy MHOKECTBOM JIEMCTBUTEIBHBIX YUCEI U KOOPINHATHOW MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apu@MeTHdyecKue JeHCTBUSA C
JNEUCTBUTEIIbHBIMUA YMCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXKAIOLIEro MHpPA, UIUTEIBHOCTh IIPOLECCOB B
OKPYKaroIIEM MHPE.

[TpubamxEHHOE 3HAYECHUE BEIIMUYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka v olleHKa pe3yabTaTOB BIYUCICHUM.

YpaBHeHusI 1 HEPaBeHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOIAIIMXCS K JIMHEUHBIM.

KBanpartHoe ypaBHeHue. PenieHue ypaBHEHUI, CBOIAIIMXCS K KBaApPaTHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemieHnst ypaBHEHH TPETbEU M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-palMOHaNbHBIX YpaBHEHUU. PelieHne TEeKCTOBBIX 3aad
anreOpanyecKuM METOJIOM.

VYpaBHeHHE C ABYMsI MEpEeMEHHBIMU U ero rpaduk. PemieHue cucrem AByX
JIMHEVHBIX YPaBHEHUM C ABYMs IIEpEMEHHbIMU. Perenne cucreM AByX ypaBHEHUH,
OHO M3 KOTOPBHIX JIMHEIHOe, a Jpyroe — BTOpod crenmeHu. ['paduueckas
MHTEpIPETALMs CUCTEMbI YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CrIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOW INEpEeMEHHOW. Pelienue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HepaBeHCTBA.
I'paduueckass wmHTEpHpeTanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JIByMS
MIEPEMEHHBIMM.

OyHKIMNPYHKINH

KBagparuunas dynkuusi, e€ rpaduk u cpoiicra. Ilapaborna, koopauHaThI
BEPIIUHBI Tapad0JIbl, OCb CHMMETPUH MTapadOoJIbL.

I'padukn byuxumit: y = kx, y = kx + b, y = kix, y =x3, y =Vx, y = |x| , u ux
CBOMCTBA.



YucnoBele  mOCHENOBATEIBHOCTUYMC/IOBBIE  MOCAEA0BATEIBHOCTH H
nporpeccuu

[loHsiTHE YHCIOBOW NOCIENOBAaTEIBHOCTH. 3aJaHHUE IOCIIEAOBATEIBHOCTH
PEKYppeHTHOM popMyon U Hpopmysoil N-ro dwieHa.

Apudpmernueckass U reomerpuueckas nporpeccuud. dopmysbl N-ro 4djieHa
apuPMETHUECKON 1 T€OMETPUYECKON MPOrPECCHii, CYMMBI IIEPBBIX N YJICHOB.

N300pakenne 4ieHOB apu(METHUUECKOW W TEeOMETPUYECKOW MPOrpeccHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEMHBIN U IKCIOHEHUHUAIBHBIA POCT.
Ci10’XHBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHUS MPOrpaMMmbl  y4eOHOro Kypca
«AnreOpay» XapakTepU3yOTC:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

IPOSIBJIEHUEM HMHTEpEca K TMPOLLIOMY M HACTOSLIEMY POCCHUUCKOU
MAaT€MaTUKH, L[IEHHOCTHBIM  OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHHUIO 00SI3aHHOCTEN TpakJaHWHA U peaIU3aluU €ro
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3NYHBIX CTPYKTYp, SIBJICHUM, IPOIENyp TPakJIaHCKOTO o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B IEITEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MAaTeMaTU4YECKOM HAIPABIEHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMATHYECKOIO
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEHW >KM3HM MJIsl YCIEIHON mpodeccuoHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM UHAMBUIYAIBLHON TPACKTOPUU 00pa30BAHMS U KUZHEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYecKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY W  3CTETUYECKOMY BOCHPUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHUN, PaCCYKICHUH, YMEHHUIO BHUICTbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' 0 MO3HAHMSA:

OpUEHTalMEd B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEMAaTUYECKOM HayKh Kak c@epbl YeIOBEUeCKOu
NEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJACTBOM
NO3HAHUS MHpa, OBIAJACHUEM MPOCTEHIIMMU HABBIKAMHM HCCIIEA0BATEIBCKOM
NEesITENbHOCTH;



6) ¢usnuyeckoe BocnuTaHue, (POPMHUPOBAHHE KYJIbTYPbI 310POBbS H
3MOLHMOHATBHOIO 0JIAT OIOJIYYHS:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTUYECKHWE 3HAHUS B HMHTEPECax CBOETO
30pOBBSl, BEIEHHUS  3/0pOBOro  oOpaza KM3HM  (370pOBOE  IHTAHUE,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HAaBbIKa pEQIIEKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY M TaKOTo K€ IpaBa IpYyroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTALMEN HAa MPUMEHEHHE MATEMATHYECKUX 3HAHWUM IS PEILIECHUs 3a1a4
B 00JaCTH COXPAHHOCTU OKpY’Kalolled Cpeibl, IUIAHUPOBAHUS TOCTYIKOB H
OLICHKM MX BO3MOXKHBIX ITOCIEACTBHM Ui OKPYKAIOIIEW Cpenbl, OCO3HAHHUEM
r100aIbHOr0 XapakTepa 3KOJOTMUYEeCKUX MPOoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIOIUMMCH YCJIOBHMAM COLMAJIBHON W NPUPOXHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHMSX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTU Y€pE3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YUYUTBHCS y JPYruX JIIOJAEH, MPUOOpEeTaTb B COBMECTHOMW NIE€ATEIbHOCTH
HOBBIC 3HAHMSI, HABBIKM Y KOMIIETEHIIUN U3 OIBITA IPYTHX;

HEOOXOJMMOCTBI0O B (OPMHPOBAHWM HOBBIX 3HAaHUM, B TOM YHCIE
(GopMynupoBaTh UIEH, MOHATHUS, TUIIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHUCJIE
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0O KaK BbI30B, TPEOYIOIIMHA KOHTPMEpP, KOPPEKTHUPOBAThH
OpUHUMAaeMble peleHUs] U JAEeUCTBUs, (HOPMYIUPOBATH M OLICHUBATh PHUCKH U

nocneACTBUsA, GOPMHUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jornueckue aeMcTBUA:

e BBUIBIIITh U XAPAaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, MOHATHI, OTHOLICHUN MEXIy MOHATUAMH, (POPMYIUPOBATH
ONpEACNICHUs]  MOHSATUM, YCTaHAaBJIMBaTh  CYIIECTBEHHBIA IPU3HAK
KJIacCU(UKAIMU, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKICHUSA:
YTBEpAUTENbHbIE W OTpPULIATENbHbIE, €AMHUYHbIE, YacTHblE U 0OIIue,
YCIIOBHBIE;



BBISIBIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTaxX, JIaHHBIX, HAOJIOJCHUSIX U YTBEPKICHUSX,
npeajaraTb  KpUTEPUU  JJIsl  BBIABICHUA ~ 3aKOHOMEPHOCTEM WU
IIPOTUBOPEUHNIL;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX W
VHAYKTUBHBIX YMO3AKJIFOUYCHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

pa3doupaTh JOKA3aTeILCTBA MAaTEMAaTUUECKUX YTBEPXKIAECHUHN (TPSMBIC U OT
MPOTUBHOTO), MPOBOAUTH CaMOCTOSITEIHLHO HECJIOKHBIE JOKa3aTelbCTBa
MaTeMaTU4ecKnX (aKkTOB, BBICTpAWBATh aAPryMEHTAIMI0, TPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BEIOWpATh CIOCO0 permieHusl ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHUS, BBIOMpATh HaWOONee TOAXONAIMUNA C YIETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKkue 1eHCTBHS.

HCITIOJIb30BaTh BOMPOCHI KAaK HMCCIICOBATEIBCKUNA WHCTPYMEHT ITO3HAHUS,
(dbopMynmupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
CaMOCTOSITEJILHO YCTaHaBIMBAaTh HWCKOMOE U JaHHOEe, (HOPMHPOBATH
THUIIOTE3Y, apr'yMEHTUPOBATH CBOIO MO3UITUIO0, MHEHHE,

MPOBOANTH 110 CaMOCTOSITEIbHO COCTaBJICHHOMY IUTAaHY HECIIOKHBIN
DKCTIIEPUMEHT,  HEOOJBIINOE UCCIEOBAaHWE  TI0  YCTaHOBJICHHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOr0 OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEX]Ty COOOM;

CaMOCTOSITETILHO (hOPMYIIMPOBATH OOOOIIEHUS M BBIBOJIBI TT0 pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OICHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIECHNUI;

MIPOrHO3UPOBATh BO3MOYKHOE Ppa3BUTHE TPOIECCa, a TaK)Ke BBIJIBUIATh
MIPENONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJIATh HEJAOCTATOYHOCTh M M30BITOYHOCTh HH(OpMalWH, JIaHHBIX,
HEOOXOAMMBIX ISl pEIICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPHPETUPOBATH
MH(}OpMAaIINIO Pa3IMYHbBIX BUIOB U (POPM MpeaCTaBICHUS;

BbIOMpaTh (QopMy TpeAcTaBICHHUs HWHGOOpPMALMM W HLIIOCTPUPOBATH
peliaeMble 33Jauyd CXE€MaMH, JauarpamMmamu, HWHOW Tpadukoil U uX
KOMOMHAIIUSIMU;

OLIEHUBATh HAAEKHOCTh WH(GOPMALMU TIO0 KPUTEPUSM, MPEIJIOKEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



BOCIpUHUMATh U (DOPMYIUpOBATH CYXICHUS B COOTBETCTBUU C
YCIIOBUSIMH M LIENISIMU OOIIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO
TOYKY 3pCHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0J1e 00CYXICHUS 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIICHUsI, COMOCTABJISITH CBOM CYXACHUS C CYXICHUSIMHU JPYrUX
YYaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3IUYUEC M CXOJCTBO TO3WIINMN, B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTABIIATh  pPE3yJbTaThl  PEIICHWsS  3aJadd,  JKCIECPUMEHTAa,
UCCIIEIOBAHUS,  TPOEKTa,  CAMOCTOSTENhbHO  BbIOMpaTh  ¢opmar
BBICTYIUJICHUS C y4ETOM 3314 MPE3CHTAIMH U OCOOCHHOCTEH ayJUTOPUH;
NOHMMATh W HUCIHOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW |
WHIUBUYaTbHOM pPaOOTBI MpU PEIICHUH Y4eOHBIX MaTeMaTHYCCKUX
3ajay;

MPUHUMATH 11e1b COBMECTHOMN JCATEIBHOCTH, TIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM palOThl, pacnpeAcysTh BHABI pabOT, I0roBapuBaThHCH,
o0cyXaaTh MPOIIeCC M pe3ysbTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbix (opmax paboTel (oOcyxkiaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYTH€), BBIMOJHATH CBOI YacTh
paboThl U KOOPAMHUPOBATH CBOU JIEUCTBUS C IPYTUMHU YJI€HAMHU KOMaH/IbI,
OILICHMBATh KAaueCTBO CBOETO BKJAJa B OOMIMUIA MPOAYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE yUeOHbIE el CTBUS
Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJISATH IJIaH, aJTOPUTM pelIeHUs 3aaaud (WIH €ro
4acTh), BBIOUPATh CIOCOO PEIICHHS C YYETOM HMMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHUPOBATH
BapUaHThI PEIICHUI ¢ YIETOM HOBOW MH(pOpMAIUH.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJSL —mpolecca |
pe3yJibTaTa pEelICHUs MAaTEMATUYECKOM 33/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUU
3a1a4M, BHOCHTb KOPPEKTHMBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BHISBIIEHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHUE PE3YJbTaTa ACATEIBHOCTH MOCTABJICHHOW LIENIH
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHXKEHUS WM HEIOCTUKEHUSI 11eJIH,
HAXOJUTh OMINOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOyYarolIUMCS TMONYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YJIbTAThI:

Yuciia u BIYUCTEHUS

BrImonHATh, coderas yCTHbIE U THUCHMEHHBIE TPUEMBI, apru(METUYECKHE
JENUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU.

Haxonuth 3Ha4Y€HUs YHUCIIOBBIX BBIPAKEHUH, MPUMEHSTH pPa3HOOOpa3HbIC
CrocoObl M MPUEMBI BBIYUCIICHHS 3HAYCHHUH JPOOHBIX BBIPAKEHUN, COACPIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexomuth OT ogHON (HOPMBI 3amMMCH YHCEN K APYyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO IPOOH).

CpaBHUMBATh U YNOPSAOYUBATH PallMOHATIBHBIE YUCIIA.

OKpyrJATh 4HCIIA.

BBINOIHATE TPUKUIKY U OIIEHKY pe3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUCHUN
YUCJIOBBIX BbIPaKEHUW. BBIMOIHATH AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMHU
MOKa3aTeIsIMH.

[IpuMeHsAT,  MOpU3HAKK  JEIUMOCTH,  Pa3jOKEHHE Ha  MHOXHUTEIU
HATypaJIbHBIX YUCEN.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4H, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPOMOPIUOHATLHOCTPIO BEIUYWH, MPOLIEHTAMU, WHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ Y4ETOM OTrpaHUYEHHH, CBSI3AHHBIX CO CBOWMCTBaMU
paccMaTpUBaeMbIX OOBEKTOB.

AsredpanyvecKkue BbIpasKeHUs!

Hcnonb3oBaTh anreOpanvyeckyrd TEPMUHOJIOTHUIO U CUMBOJIMKY, MPUMEHSThH
e€ B MpoIlecCe OCBOEHUS YU4EOHOr0 Marepuarna.

HaxomuTte 3HaueHHs OYKBEHHBIX BBIPAKEHUW NpU 33JaHHBIX 3HAUYEHHSIX
NIEPEMEHHBIX.

BeimonHsaTe  mpeoOpa3oBaHUsi — [EJIOr0  BBIpAXEHUS B MHOTOWICH
PUBEJICHUEM TOJIOOHBIX CIIAaraeéMbIX, PACKPBITUEM CKOOOK.

BBINMOMHATE yMHOXXEHHE OJHOWICHA HAa MHOTOWIEH W MHOIO4JIeHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYIIBI KBaipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcylecTBIATh Pa3iOKEHUE MHOTOYJICHOB HAa MHOMXHUTEIUM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYHNIUPOBKH  CllaraeMblX,
npuMeHeHUs1 GOpMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpuMensaTh nMpeodpa3zoBaHKsl MHOTOUJICHOB JIJIsi PEIICHUS PA3JIMUHBIX 3a/1a4
U3 MaTEMaTUKHU, CMEKHBIX ITPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATYpPaJIbHBIMU ITOKA3aTEISIMM IS
npeoOpa3oBaHUs BBIPAKEHUM.



YpaBHeHus1 1 HEPaBEHCTBA

Pemarp nvHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, NMPUMEHSS NpaBUia
Iepexo1a OT UCXOAHOTO YPaBHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisercs
JIM YUCJIO0 KOPHEM YPaBHEHHS.

[IpumeHsTh rpaguyeckue METOAbI MPU PEUICHUH JIUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Tap YHUCEN, SBISIOMIUXCS PEUICHUEM JIMHEWHOTO
ypaBHEHUSI C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHHUS C
JIBYMS TEPEMEHHBIMHU, TMOJB3YSICh TpauKOM, MPUBOIUTH MPUMEPHI pEIICHUS
YpaBHEHUSI.

Pemiath cucteMbl IByX JJUHEUHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM
qyucie rpaduuecky.

CocTaBisTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHHM TI0 YCIOBHIO 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/J1a4H MOJy4YECHHBIA PE3yJIbTar.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KU, NHTEPBAJIBI, 3AIIUCHIBATh YHNCIOBBIE IPOMEKYTKHA HA
aNreOpanyecKoM S3bIKE.

OTMeuarh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHMHATaM,
CTpouTh Tpaduku JUHEHHBIX GYyHKIUNA. CTpouTh rpaduk GyHKIUHU Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIIUH W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTbD, BpeMs, 00BEM pabOTHI.

HaxoauTh 3HaueHre QyHKIMH MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 MpeAcTaBiIeHHUs U aHanu3a MHpopManuu,
M3BJIEKaTh U UHTEPHPETUPOBATH HH(OpMaLKIO U3 rpaKOB peaJbHBIX MPOILECCOB
Y 3aBUCUMOCTEH.

K xoHiy obOydeHuss B 8 KJjacce OOyYarOMIMICS TONYYHUT CIICTYIOIIHC
IIPEAMETHBIE PE3YJIbTATHI:

Yucua u BIYUCICHUS

Hcnonp30BaTh HayanbHBIE IPEACTABIECHUS O MHOXKECTBE JCHCTBUTENBHBIX
YUCeN JUIsl CPAaBHEHUS, OKPYIJICHUS U BBIYMCICHUH, N300pakaTh EHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuUPMETUYECKOrO KBaJIPaTHOTO KOPHSA, HAXOAWTh
KBaJpaTHbIC KOPHM, MUCHOJB3Ys MPU HEOOXOAUMOCTH KAIbKYJSITOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXAIIMX KBaJpaTHble KOPHU, HCHOJIb3YS
CBOKCTBA KOPHEM.



Hcnonb3oBaTh 3anucH OOJBUIMX M MAJIbIX YHMCET C MOMOLIBIO JECSITHUHBIX
npobeii u crenedeit yucna 10.

AJireOpauyecKkue BbIpasKeHUs!

[IpuMeHATh TNOHATHE CTENEHM C LEJIbIM  II0Ka3aTeleM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENEHU C 1IEJIbIM MTOKa3aTeleM.

BBINONHATE TOXAECTBEHHbIE NMpeoOpa30BaHUs PALMOHAJBHBIX BbIPAXKEHUN
Ha OCHOBE MpaBWJI ACHCTBHUI HAaJl MHOTOUYJIEHAMHU U alreOpandyecKuMu Apo0sSMU.

PackiiagpiBaTe KBapaTHBIN TPEXUIJICH HA MHOKUTEIH.

[TpumenaTs npeoOpa3oBaHus BbIPAKEHUHN [T PEIICHHs Pa3IMYHBIX 337a4 U3
MaTEMaTUKH, CMEKHbBIX MPEAMETOB, U3 peaIbHOU MPAKTUKHU.

YpaBHeHUs ¥ HEPABEHCTBA

PemaTte nuHENHbIE, KBaJpaTHbIE YpPaBHEHUS W PALMOHAIbHBIE YpaBHEHHS,
CBOJSIIMECA K HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHECHHH, B
TOM YMCJIE C IPUMEHEHUEM IpaUUecKuX MpeicTaBIeHUH (yCTaHaBIMBAaTh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHHMI PEIICHHs, €CIM UMEET, TO CKOJBKO, W
npouee).

[lepexoauTh OT cioBecHOW (POPMYIMPOBKU 3aJauM K €€ anreOpanyeckoit
MOZIEIM C TIOMOUIBIO COCTABJICHUSI YPABHEHUS WJIM CHUCTEMbl YpaBHEHH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33]1a4M NOJIy4 €HHBII pe3yibTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [JIsi CPABHEHUs, OLICHKH,
pemars JMHEHHbIE HEPAaBEHCTBA C OAHOW NEPEMEHHOM M HUX CHUCTEMBI, 1aBaTh
rpaduYecKyl0 HWUTIOCTPALlMI0O MHOXKECTBAa pELICHUN HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUUH

[ToHnMate U UCHONIB30BaTh (PYHKLIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAUYEHHUS), OMPEACNATh 3HAUeHHE (PYHKIHUH MO 3HAUYCHUIO
apryMeHTa, OIPeesiTh CBOMCTBA PYHKIIMH 1O €€ rpaduKy.

CtpouTth rpaguku 35eMeHTapHbIX (YHKIUI BUAA:

y = kIx, y = x2, y = x3,y = ||, Y = VX, OIHCBIBaTh CBOICTBA YHCIOBOM
dbyHKIIMH 110 €€ TpaduKy.

K koHny oOyduenuss B 9 kiaacce oOydaroIIMHCS MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJILTATHI:

Yuciia ¥ BBIYUCTICHUA

CpaBHUBATH U YNOPSA0YNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YHCTIA.

Boinonuate  apudmeTndeckue JEHCTBUS C  pAallMOHAJIBHBIMU  YHCIAMH,
couerass YCTHbIE W NHUCbMEHHBIE MPUEMBI, BBINOJHATH BBIUHUCIEHUS C
UPpAMOHAILHBIMU YUCITAMH.



HaxomuTe 3HaueHus CTENEHEH C UEeIbIMM II0KA3aTelsIMU M KOPHEW,
BBIYHUCIIATH 3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisATb EWCTBUTENBHBIE 4YHCJA, BBIIOIHATH NPUKHUIKY pPE3ysbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKEHUM.

YpaBHeHUs] M HEPABEHCTBA

Pewars JIMHEVHBIE W KBAaJpaTHBIE YPAaBHEHMWs, YPaBHEHUS, CBOIAILIMECS K
HUM, NIpocTeiine JpoOHO-paliOHAIbHBIE YPAaBHEHUS.

Pemate cucrembl ABYX JMHEUHBIX YPaBHEHUW C JIBYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHHUE HE SIBISAETCS JIMHEUHBIM.

Pemiath TEKCTOBBIE 3a7adyd aIreOpPanvyecKUM CIIOCOOOM €  TOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUM C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YMCJIE C IPUMEHEHUEM IpapUUECKUX MpeacTaBIeHUM (ycTaHaBIMBATh, UMEET
JY YpaBHEHME WM CHUCTEMa YPABHEHHMM pELICHUs, €CIU UMEET, TO CKOJIbKO, U
nmpouee).

PemaTe nuHEHHBIE HEpaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, M300pa)kaThb
pelIeHue HEPAaBEHCTB HA YMCIIOBOW MPSMOM, 3alMCBIBATh PEMIEHHUE C ITOMOIIBIO
CHUMBOIJIOB.

Pemlatb  cucTeMbl  JIMHEMHBIX  HEPABEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBI
HEPaBEHCTB HA YMCJIOBOW MPSIMOM, 3alUCBIBATH PELICHHUE C OMOIIBIO CUMBOJIOB.

Hcronbp30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIUYHBIX 3a1a4.

DyHKUUH

PacrioznaBath (QyHKUMM H3ydyeHHbIX BUAOB. lloka3piBaTh cXeMaTU4yecKH

pacrojIoKeHHe Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKIuM Buma: y = KX, y
=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = |x|, B 3aBucumoctu ot
3HaYeHUI K03(h(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIUA.

Ctpouth M M300pakaTh CXEMATHUYECKH T'paUKW KBaJpaTHUHBIX (DYHKIIHM,
OIMHMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKITHI IO UX TpaduKam.

PacrioznaBath kBajpaTHUHYyO (QYHKIHIO IO (GOpMYJE, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIIUN U3 peaTbHON KU3HU, PUUKHU, TEOMETPHH.

YuciioBbIe MOCIEA0BATEIbHOCTH M NPOrPecCuH

PacriozHaBath apuMeTHuecKyl0 M TEeOMETPUUYECKYI0 TMPOTPECCUU MpU
pa3HbBIX crioco0ax 3aaHusl.

BrIMOMHATE  BBIYKCIACHUS C  HUCIHOJb30BaHWMEM (opMyl N-ro  4YjieHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUIA, CYMMBI TIEPBHIX N YJICHOB.

N300pakaTh 4Yj€HBI MOCIEIOBATEIBPHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



PemaTes 3amgaum, CBS3aHHBIC C YUCIOBBIMH ITOCIICIOBATEIBHOCTSIMH, B TOM
YHUCyIe 3a7a4d U3 peabHOM JKM3HM (C MCIIOIb30BAaHHEM KaJIbKYIISTOpA, ITU(PPOBHIX
TEXHOJIOTHI1).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaunmenoBanue a31eJI0B U TeEM 191 OBbIC
Ne n/m P Kourposbhubie | TIpakrudyeckue (uubp )
NMPOrpamMmMsI Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
Yucna u Beruucienus. PanimonansHbie bu6moreka [JOK
1 25 1
qucia https://m.edsoo.ru/7f415b90
bu6moreka IIOK
2 A 27 1
nredpandecKue BIPaKCHUS https://m.edsoo.ru/7f415b90
bu6moreka [JOK
3 v 20 1
DABHCHI  Hepapenctna https://m.edsoo.ru/7f415b90
Bbu6morexa IIOK
4 K . D 24 1
OOpAMHATHI 1 rpadpHKH. PyHKIIH https://m.edsoo.ru/7f415b90
but6moreka [JOK
5 IT 000 6 1
OBTOPEHHE 1 0DODIIEHHE https://m.edso0.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 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM u@poBbIe
Ne n/m past Konrpoabnsie | IlpakTnueckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
but6mmoreka [JOK
1 4 .K 1
vcia v BerauciaeHus. KBajpaTHbeie KOpHU 5 httos://m.edsoo.ru/7f417af8
5 Uucna u BerauciieHus. CTeneHb ¢ 1eIbIM 7 bu6moreka [IOK
MoKa3aTeaeM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpaKeHUS. 5 1 bu6mmoreka [TOK
KBagpatHslil TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpandecKre BhIPpaKCHHS. bu6morexa [IOK
4 15 1
AnreOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmmorexa [{OK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bu6morexa [IOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
but6moreka [JOK
7 b .H 12 1
paBHEHUs 1 HepaBeHCTBa. HepaBeHCTBa https://m.edsoo.ru/7fA17af8
bu6moreka [IOK
8 DyHKIHH. OCHOBHBIC OHATH S https://m.edsoo.ru/7f417af8
bu6moreka IIOK
9 o 4 9
yHiUH. HHCIOBbIE QyHicLHH https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 I1 600 6 1
OBTOPCHHG H OOOOICEHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



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

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoiasnsbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Uucna v Berurcienus. JleficTBUTenbHbIC 9 bubmotexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmuorexa [JOK
OJIHOW MEPEMEHHOU https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubmmorexa [IOK
yYpaBHEHU I https://m.edso00.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTsa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
1 1
> DyHuun 0 https://m.edso00.ru/7f419d08
bu6moreka [JOK
6 YucnoBeie MOCIEI0BATENBHOCTH 15 1 https:/m.edsoo.ru/7fA19d08
7 [ToBTOpeHue, 0000IIeHHE, CHCTEeMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET
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