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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sSIBISI€TCS OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro 00pa30BaHUs: OHA
obecrieurBaeT W3Y4YEHUE JIPYTUX JUCHUIUIAH, KaK €CTECTBEHHO-HAy4yHOTO, TaK W
T'YMaHUTApPHOTO ITUKJIOB, €€ OCBOGHHE HEOOXOIMMO ISl TMPOJODKCHHS OOpa30oBaHUS U B
MOBCETHEBHOM JKM3HMU. Pa3Butue y OOyYarOmMXCS HAYYHBIX TPEICTaBICHHA O
MPOUCXOXKICHUA W  CYIIHOCTH anreOpanmdeckux aOCTpakiui, crmoco0e OTpakeHUs
MaTEeMaTHYeCKOW HAyKOW SBIEHWH W TPOLECCOB B TMPHUPOAE U OOIIECTBE, poOJU
MaTEMaTHYECKOTO MOJICIMPOBAHNSI B HAYYHOM IIO3HAHWW M B MPAKTUKE CIIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KA4YECTB MBIILIICHUS, HEOOXOMUMBIX IS
ajanTalMd B CcoBpeMeHHOM mudpoBoMm obmectBe. M3ydeHue anreOpbl obecrieynBaeT
pasBuTHEe yMEHHsS HAONONaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUICHHSI, CTIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBHIBATH CBOM JCHCTBUS U
BBIBOJIbI, (JOPMYIUPOBATh yTBepkaeHUsl. OCBOEHHE Kypca anreOpbl 00ecredrnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI O0YJalOlUXCs: OHU HCIOJIB3YIOT NEAyKTUBHBIE W WHIyKTHBHBIC
paccyxaeHus, o0O0OIIeHHNEe W KOHKpETH3aluio, abcTparupoBaHwe W aHaimoruro. OOyudeHue
anreOpe  mpearnojaraeT  3HAYUTEIBHBIA ~ O00BEM  CAMOCTOSITEIBHOM  JESTENBHOCTH
00ydJaronmxcsi, TO3TOMY CaMOCTOSITEJILHOE PpEIICHHE 3aJad  SBISCTCS peanu3aluei
JeSATEIHHOCTHOTO MPUHIIUIA O0yUEHUSI.

B crpykType mnporpammbl y4eOHOTO Kypca «Anrebpay» s OCHOBHOTO OOIIETO

00pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJEep)KaTeIbHO-METOAWYECKHe JUHUU: «Yucna u
BBIUMCIICHUSI», «AJreOpanueckue BBIPAKEHUS», «YPAaBHEHUS U HEPaBEHCTBaY,
«Dynkuuny. Kaxgas w3 3TUX COAEPKATEIbHO-METOJMYECKUX JIMHUM pPAa3BUBACTCA HA
MPOTSKEHUH TPEX JIET U3YUYEHUsI Kypca, B3aUMOJICHCTBYSl C IPYTMMU €ro JMHUsAMHU. BXxone
U3y4eHHs y4eOHOro Kypca OOyYaromMMCs TMPUXOIAUTCS  JIOTHYECKH  PacCyXkIath,
HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM S3bIK. B CBsI3M C 3TUM B IporpamMmy y4eOHOTO
Kypca «AnreOpa» BKIIOUYECHBI HEKOTOPHIE OCHOBBI JIOTHKH, IPEACTaBICHHBIE BO BCEX
OCHOBHBIX pa3Jieflax MaTeMaTU4ecKOro o0Opa3oBaHUS M CIOCOOCTBYIOIIME OBIAJICHUIO
00yJaronMucs OCHOB YHUBEPCAJTBbHOTO MaTeMaThyeckoro s3bika. CojaepaTelnbHOU U
CTPYKTYpHOM OCOOEHHOCTBIO yueOHOro Kypca «Amnredpa» sBISETCS €ro MHTETPUPOBAHHBIN
xXapaxrep.

Conepxxanne nauHUM «YucClia W BBIYHUCICHUS» CIYKUT OCHOBOM JUISl JajJbHEWIIETo
W3YYCHHUs MATEeMAaTHUKH, CTIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JIOTUYECKOTO MBIIUICHHUS,
($hOpMHUPOBAHUIO YMEHHUS MOJIH30BATHCS ANTOPUTMAMHU, A TAKKETIPUOOPETECHUIO TPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JIJI1 TIOBCEIHEBHOM XW3HM. Pa3BUTHE MOHATHS O YHCIE Ha yPOBHE
OCHOBHOTO 00111ero 00pa30BaHUsI CBA3AHO C PAIIMOHATBHBIMU U UPPAIMOHATILHBIMU YHCIAMH,
(dbopMHUpPOBaHUEM NPEICTABICHUM O JTEUCTBUTEIHLHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YHCIIOBOM
JIUHUW OTHECEHO K CpelHeMy 00IeMy 00pa30BaHHUIO.

ConepxaHue IBYX alreOpandecKuX JUHUA — «ANTeOpandecKue BBIPAKEHUS» WU
«YpaBHEHUSI M  HEPABEHCTBa»  CIOCOOCTBYeT (OPMUPOBAHHUIO Y  OOyYaromUXCs
MaTEMaTHYECKOTO ammapara, HeOOXOAMMOTO Js peIlleHHs 3aJad MaTeMaTHUKU, CMEXHBIX
NPEeIMETOB W TPAKTHKO-OPUEHTHUPOBAHHBIX 3ajJad. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusi y4eOHBIM MaTepuan TPYNNHUPYETCSs BOKPYT pAlUOHATIBHBIX BBIPAXKCHHIA.
Anrebpa 1eMOHCTPUPYET 3HAUCHHE MAaTEMATUKHU KaK S3bIKa JUIS MOCTPOCHUS MAaTEeMaTUIECKUX
MOJICJICH, OMMCAHUS TPOIECCOB W SBJICHUHA peaqbHOTO Mupa. B 3amaum oOydeHus anredpe
BXOJAT TakXKe MJalibHEHIIee pa3BUTHE aNTOPUTMUYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTHU, IJId OCBOCHHUA KypcCa I/IH(I)OpMaTI/IKI/I, U OBJaACHUC HaBbIKaMH JCAYKTUBHBIX



paccyxaenuii. [IpeobpazoBaHne CUMBOJIBHBIX (DOPM CLIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPUYECTBY.

Conmepxanue  (DYHKIIMOHATBHO-TPAPUUECKOW JIMHUM  HAIEIEHO Ha  TOJy4YeHHE
oOydJarmuMucss 3HAHUM O (QYHKIUSX KaK BaKHEHIIEH MaTeMaTH4ecKOol MOJIeI IS
OTMCAHMSI M WCCIIEAOBAHUS Pa3HOOOpA3HBIX MPOLECCOB U SBICHUH B TpUpOAE M OOIIEeCTBE.
N3yuenne wmarepuanga CHOCOOCTBYET DAa3BUTHIO y OOYYaIOLIMXCS YMEHMs MCIIOJIb30BaTh
pa3NuYHbIe BBIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMAaTHUKU — CIIOBECHbIC, CHMBOJIHYECKUE,
rpadudyeckre, BHOCHT BKJIaJ B (OopMHUpOBaHHME TMPEACTaBICHUH O pOJIM MAaTEeMAaTUKHA B
Pa3BUTUU LIMBUIN3ALMU U KYJIbTYPBI.

CornacHo y4yeOHOMYy IulaHy B 7-9 kiaccax u3ydaercsi y4eOHBIH Kypc «Anredpay,
KOTOPBIM BKJIFOYAET CJICIYIONINEe OCHOBHBIC Pa3leibl colepkaHms: «Uuciia v BBIYHCICHUSY,
«Anredpanyeckue BBIPAXKECHUA», «YPAaBHEHHs U HEPaBEHCTBaY,

«DyHKIUNY.

Ha u3yuyenne yueOHOrO Kypca «Anredpa» orBoaurcs 306 gacos: B 7 kiacce — 102 yaca
(3 yaca B Henento), B 8 kiacce — 102 yaca (3 vaca B Heneno), B 9 knacce — 102 yaca (3 yaca B
HEJICITIO).

COAEP) KAHUE OBYYEHUA
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Ymnciia 4 BHIYMCIEHUSA

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEX0]] OT OAHON (OPMBI 3amucH Apodel K
apyroi. IloHATne panMoOHaNIBHOTO  4YMClA, 3alliCh, CPAaBHEHME, YIOPSAJ0YMBAHHE
palMOHANBHBIX yucel. ApudmeTnyeckue ACHCTBUS C pallMOHAIBHBIMHM uuciamu. Pemenue
3aJla4 U3 peaybHOM MPAKTUKU HA YacTH, HA APOOHU.

CremneHb ¢ HATypaJlbHBIM MMOKa3aTeJIeM: OIpe/eieHne, mpeoOpa3oBaHe BhIpAXKEHHUH Ha
OCHOBE ONpEENICHHsI, 3aITUCh OONBIINX yrcel. [IporeHThl, 3a1ch MPOIEHTOB B BUJE APOOH H
IpoOu B BUJIE MPOIIEHTOB. Tpy OCHOBHBIE 33J]a4i HA TPOIICHTHI, PEIICHUE 3a/1a4y U3 peaabHOU
MPaKTUKH.

[IpumeHeHre TpU3HAKOB IETUMOCTH, Pa3JI0OKEHUE HA MHOKUTENIN HATypaJIbHbIX YUCEL.

PeanpHble 3aBUCHMOCTH, B TOM UHKCJIE MpsiMasi 1 0OpaTHas MPOMOPIIMOHATBHOCTH.

AnreOpanyeckne BbIpPasKeHUsI

IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUS C NIEPEMEHHOM. JlonycTUMbIE 3HAYECHUS
nepeMeHHbIX. lIpencraBieHue 3aBUCUMOCTH MEXKAY BEJIMYMHAMU B BHIE (DOPMYIIBL
Bbruucnenus mno ¢opmynam. IIpeobpazoBanne OYKBEHHBIX BBIPAXKEHUH, TOXKJIECTBEHHO
paBHBbIE BBIpaXKEHUS, MpaBWa MpeoOpa3oBaHMsl CYMM U MPOU3BEIACHUI, MpaBuiIa pacKpbITUS
CKOOOK ¥ IIPUBEJCHUS MOJOOHBIX CIaracMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM IIOKA3aTEIIEM.

Opnowiensl u MHorowieHol. CreneHb MHorowieHa. CiojkeHue, BBIYMTAHUE,
YMHOKEHHE MHOTOWIEHOB. POpPMyJIbl COKPAIIEHHOTO YMHOXKECHHS: KBaAPAaT CyMMBbI U KBaApaT
paszHocTH. PopMysa pa3HOCTH KBAaApaToB. Pa3noxkeHre MHOrOWIEHOB HAMHOXHUTEIH.

YpaBHeHHUsS U HEPABEHCTBA

VYpaBHeHHe,  KOpEHb  YpaBHEHHMs, MpaBuia  [peoOpa3oBaHUS  YpaBHEHMS,
PaBHOCHIIBHOCTb ypaBHEHUH.



JIuneliHOE ypaBHEHUE C OAHOW INEPEMEHHOM, YMCIIO KOPHEW JIMHEHMHOIO YypaBHEHMS,
pelieHue JIMHEHHBIX ypaBHeHHMH. CocTaBieHHE ypaBHEHUH [0 YCIIOBUIO 3ajaud. PemieHue
TEKCTOBBIX 3a7]a4 C IOMOIIBIO YPABHEHHH.

JluneliHoe ypaBHEHHE C ABYMs NEpeMEHHBIMH U ero rpaduk. Cucrema ABYX JTUHEHHBIX
YpaBHEGHUH C JBYMs NEPEMCHHBIMH. PelieHue cucteM ypaBHEHUIH CTIOCOOOM IOJICTAHOBKH.
ITpuMepsl peleHus TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHH.

DOyHKUUHA

Koopannara Touku Ha npsMoi. YuciioBbIE TPOMEXKYTKH. PaccTosiHue Mexny IByMs
TOYKAMU KOOPAMHATHOU MPSAMOIA.

[IpssmoyronbHas cuctema xkoopauHat, ocu OXx u Oy. AGcmyicca u opauHaTa TOUYKH Ha
KOOpAMHATHOH IuiockocTu. [IpumMeps! rpadukos, 3agaHHbIX (Gopmynamu. YteHue rpadukos
peanbHbIX 3aBucuMocTeil. I[lonstue ¢ynkuuu. Ipadux ¢yskinuu. CpoiicTBa (YHKUIHUI.
Jluneitnas ¢yukiys, e€ rpaduk. ['paduk Gpynkuuu y = |X|. ['padudeckoe perieHne IMHSHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUI.

8  KJIACC

Yuciia ¥ BbIYHCICHUA

KBanpatueiii koperp u3 uucna. llonstTue o0 wppaumoHanbHOM umcie. JlecaTudHbie
npuOJIMKEHNs UppaLlMOHAIbHBIX yncen. CBoicTBa apupMeTHUECKUX KBaJpaTHBIX KOPHENHHN UX
NpUMEHEHHE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPRXKEHUIH W BBIYMUCICHUSAM. [leiicTBUTENbHBIE
qucia.

CreneHs ¢ nenbIM NokasaresneM u €€ cBoiictBa. CTaHaapTHas 3alUCh YUCIIA.

AnreOpanyeckne BbIpasKeHUs

KBagpatHelii TpEXWIEH, pPAa3JI0KEHHE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ayredOpamueckoit apoou. CroxeHue,
BBIYMTAHUE, YMHOKEHHE, JIeJIeHne anredpandeckux ApoOeil. ParioHanbHble BRIpaKeHUS U HUX
npeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, hopMynia KopHel KBajpaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUW, CBOAANIMXCS K JIMHEHHBIM M KBaapaTtHeIM. [lpocreiimme apoOHO-
palnoHaIbHbIE YPaBHEHHUS.

I'paduueckas uHTEpIpeTalsl ypaBHEHUI C ABYMS IEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHUH C JBYMS IEpEeMEHHBbIMU. [IprMepsl peleHns CUCTeM HEIMHEWHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMH.

Perenue TeKCTOBBIX 3a/1a4 aaredpandeckuM crocooom.

UucnoBble HEpaBEHCTBA M HMX CBOWCTBAa. HepaBeHCTBO ¢ OOHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHOW mepeMeHHOW. CucTeMbl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUH

[Tonstue dynkuuu. OOIACTh ONMPEACIICHUS M MHOXXECTBO 3HAYCHUN (DYHKIIHH.
Cnioco0sI 3a1anust PyHKITHIA.

I'papux Pynxmuu. Urenue cBoiictB QyHkuuu mno e€ rpaduky. Ilpumepsr rpadukos
(GyHKIMI, OTpasKaIONINX peabHBIC TPOLIECCHI.

@OyHKINHU, ONMUCHIBAIOIINE MPSIMYIO U OOpaTHYIO MPONOPIHOHATIbHbIE 3aBUCUMOCTH, MX
rpaduku. OyHKIHH Y = X, y= X, y = VX, y=|X|. I'paduueckoe pemicHre ypaBHEHHI UCUCTEM
YpaBHEHUM.
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Yucaa v BbIYUCICHUSA

PanmonanpHbIe Uncna, UppalioHaIbHBIC YHUCIIa, KOHEYHBIE U O€CKOHEUHBIC IECSITHIHbBIE
Ipobu. MHOXKECTBO JEHCTBUTENBHBIX YHUCEN, NEHCTBUTENbHBIE YWCIA KaK OECKOHEUHBIC
JIecsATUYHbIe JapoOu. B3amMHO  OJHO3HAYHOE COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOM MPSMOI.

CpaBHeHUE ACHCTBUTENBHBIX YMCEN, apudmeTnyeckue AEHCTBHS C ACHCTBUTEIHLHBIMU
YUCIIAMH.

Pasmepbl 00BEKTOB OKPYXAIOIIETO MHUpPA, IIUTEIBHOCTh MPOIECCOB B OKPY’KAKOIIEM
MHpE.

[TpubnmwkéHHOE 3HAUYCHUE BEIIMYUHBI, TOYHOCTH MPUOIMKeHHsI. OKPYTIICHHE YHCEIL.
IIpukuKa 1 OLIEHKA PE3YJIBTATOB BBIUYNCICHUM.

YpaBHeHUs1 M HEPAaBeHCTBA

JInneitHoe ypaBHeHUE. PellieHne ypaBHEHHM, CBOASIIUXCS K JIUHEHHBIM.

KBagparnoe ypaBHeHue. Pemienwe ypaBHEHHH, CBOASIIMXCS K  KBaJpPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepbl pelieHusi ypaBHEHH TPETbEl M 4YETBEPTOM CTENEHEH
Pa3JI0)KEHUEM HA MHOXKUTEIH.

Pemienne  npoOHO-pallMOHANBHBIX ~ ypaBHeHHMH.  PelneHne  TEKCTOBBIX — 3ajad
anreOpandecKuM METOIOM.

VYpaBHEeHHE C IByMs NMEPEMEHHBIMH U ero rpaduk. Perienue cucteM IBYyX JHHEHHBIX
YpaBHEHUH C JBYMS NEPEMEHHbIMH. PemeHne cucrteM JABYyX YpPaBHEHUMH, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpou creneHu. ['paduueckas HHTepIpeTanys CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemenne  TeKCTOBBIX — 3amad  anreOpandecKuMm

crocoO6oM.YucoBble HEpaBEHCTBA U UX CBOWCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM. PelieHue cucrtem JMHEWHBIX
HEpaBEHCTB C OAHOM mepemMeHHOW. KBanpaTHble HepaBeHCTBa. [ padudeckas nHTEpIpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMHU.

DOyHKUUH

KBanpatuunas ¢yakmnus, e€ rpaduk u cBoiicta. [lapabona, KOOpAUHATE BEPUITHHBI
napaboJibl, 0Ch CHMMETPHH Mapaldoibl.

I'papuku dynkmumit: y = kX, y = kx + b, y = k/x, y = X3,y = Vx, ¥y = [x| u ux
CBONCTBA.

YucaoBble M0CJIeA0BATEIbHOCTH U MPOTrPecCuu

[lonsitne YUCJIOBOU MOCJIEI0BATENILHOCTH. 3aJaHNE MTOCIIEI0BATEIIBHOCTH
peKyppeHTHOH GopmyIoii u popmMysoit N-ro YJeHa.
Apudmernueckas U TEOMETpUYECKasi MPOTPECCUM. DopmyIibl n-

ro 4jieHa apu(pMETHUECKON U TeOMeTPUYECKOM MPOrpeccuii, CyMMbl IEPBBIX N YJICHOB.
N300pakeHne 4ieHOB apu(hMETHUECKON U TEOMETPHUECKON MPOTPECCUil TOUKaMU Ha
KOOPAMHATHOM IJTIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIUAIbHBINA POCT. CJI0KHbBIE TPOLEHTHI.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA

IMPOT'PAMMBI YYEBHOI'O KYPCA «AJITEBPA»
JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS NPOTPaMMBI y4eOHOro Kypca «Anredpa»
XapaKTepU3YIOTCS:

* [ATPUOTHYECKOEe BOCIIMTAHME:

MPOSIBIICHUEM HHTEpeca K MPOIUIOMY M HACTOSAIIEMY POCCHUHCKON MaTeMaTHKH,
[EHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHUSM POCCHUHCKMX MAaTeMaTUKOB M POCCHUHCKOMN
MaTEMaTHYECKOW IIKOJIbI, K HCIOJIB30BaHUI0 OTHX JOCTIDKCHHH B JpPYrUX HayKax u
NPUKIIAJHBIX cepax;

*  IpaxIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpaKIaHMHA M pealu3allli ero Ipas,
MPEICTaBJICHUEM O MAaTEeMAaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOIIEAYp TPaKIaHCKOTO 00IIecTBa (HarpuMep, BHIOOPHI, OITPOCH), TOTOBHOCTBIO K
00CYXJIEHUIO dTUYECKUX MPOOIJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM IOCTHKCHUN
HAyK{, OCO3HAHHWEM BaKHOCTH MOPAJIHHO-3TUYECKUXIIPUHIIAIIOB B JCSTEILHOCTH YU4EHOTO;

* TPYyA0BOE BOCIIMTAHHUE:

YCTaHOBKOW Ha aKTHBHOE Y4acTHE€ B PEIICHUH MPAKTHUECKUX 3a/1ady MaTeMaTH4eCKOU
HANpaBJICHHOCTH, OCO3HAHHWEM BAXXHOCTH MAaTEeMAaTHYECKOro OOpa3oBaHMS Ha TMPOTSIKCHUU
BCEH JKM3HM JJI YCIEHIHON NMPOQeCcCHOHATbHON NEATeIbHOCTH U Pa3BUTUEM HEOOXOJHMMBIX
YMEHHI{, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM HHIWBUIYaTHHOW TPACKTOPHH 0Opa30BaHUS
Y )KMU3HCHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOMICCTBECHHBIX MTOTPEOHOCTEH;

*  3CTeTH4YecKoe BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHUSATHIO MATEMAaTHYECKUX
00OBEKTOB,  3aJa4, pEUICHUH, PpPACCYXKJACHUH, YMEHHIO BHJIETb  MAaTeMaTHYECKHUE
3aKOHOMEPHOCTH B HCKYCCTBE;

* I1eHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIMEeH B IEATEIHPHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pPa3BUTHUS YEJIOBEKa, MPUPOABI U OO0IIecTBa, MOHWMaHUEM
MaTEeMaTHYeCKOH HAyKu Kak cdepbl 4eTOBEYECKOW MEesATENbHOCTH, STamoB €€ pa3BUTUS U
3HAYMMOCTH JIIi  Pa3BUTUS  [MBWJIW3AlMH, OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH U
MaTeMaTHYeCKOH KyJIbTypOll Kak CpeICTBOM MO3HAHHS MHpa, OBIAJCHHEM MPOCTEUIINMHU
HABBIKAMU HCCIIEA0BATEILCKOM A TEIHHOCTH;

. ¢usuyeckoe BocnuTanue, (opMHpPOBaAHME KYJbTYPbl 310pPOBbS U
IMOLMOHAJIBHOIO 0J1ar OOy YMsI:

FOTOBHOCTBIO HNPHUMCHATHL MATCMATUUYCCKHUC 3HAHHA B HMHTCPCCAax CBOCTO 3O0POBbA,
BEJICHUS 3/J0POBOTO 00pa3a KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIbIXa, peryisipHas (u3nueckas aKTHBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKa peQICKCHUH,
NPU3HAHUEM CBOETO IMpaBa Ha OMMOKY M TAKOTO e MpaBa APYroro 4eJ0BeKa;

* JKOJIOTHYeCKOe BOCIIUTAHHUE:

OpHUCHTAIIMCH Ha MPUMEHEHHE MaTEeMaTHYCCKUX 3HAHHUW JUIS PEUICHHS 3a/1a4 B O0JIACTH
COXPAaHHOCTU OKpPYKaloUIEH Cpelbl, MUIAHUPOBAHUSA ITOCTYIKOB M OLEHKH HX BO3MOXHBIX
TIOCJICICTBHI JJIsi OKpPYIKAIOIIeH Cpebl, 0COZHAHUEM TJI00AIBHOTO XapaKTepa dIKOJIOTHIECKHX
npoOJIeM U TyTeH UX PEUICHHUS;



* ajanTanus K U3MEHSIIOIIMMCS YCJIOBHSIM COLMATbHOI U IPUPOAHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSAX HEOIPEACIIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 AESTeNIbHOCTb, B TOM YHUCJIE YMEHHUE YUYHUTHCS Y
OPYTHX JIIOJeH, TpuoOpeTaTh B COBMECTHOW MACSTENLHOCTH HOBBIC 3HAHWS, HABBIKH U
KOMITETCHIINH U3 OTbITA APYTHX;

HEO0OXOUMOCTBIO B (DOPMHPOBAHMHM HOBBIX 3HAHUM, B TOM 4Hcie (GOpMYIHpPOBAThH
UJCH, TOHSTHUS, THIOTE3bl 00 OOBEKTaX W SBJICHHUSX, B TOM YHCIE PAHEEC HEHU3BECTHBIX,
OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYAI[MIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATH NMPUHUMAEMbIE pPELICHUS U
JIEeUCTBUS, GOPMYITUPOBATH U OIICHUBATH PUCKHU U MOCIEICTBUS, JOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTeIbHbIE YHUBEpPCAJIbHBIC yqeﬁmﬂe JeHCTBHS.

ba3oBble Joruyeckue aeicTBus:

® BBIABJIATE W XapPAKTCPU30BATh CYHICCTBCHHBLIC TIPHU3HAKKW MATCMATHYCCKUX

00BEKTOB, OHATUH, OTHOLIEHUH MEX]ly NOHATUAMH, (OPMYINPOBATh ONpPEAEICHUS
MOHATHUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(UKAIIUU, OCHOBAHUS IS
0000IIIeHNS 1 CPABHEHUS, KDUTEPHH TTPOBOIMMOTO aHAIIN3A,;

*  BOCIPUHMMATh, (GOPMYIUPOBATH U MPEOOPA30BBIBATh CYXKIEHUS: YTBEPAUTEIIbHbIE
U OTpULaTeIbHbIE, €AMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

* BBIABIATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTHBOPEYMUS B
(dakTax, NaHHBIX, HAOJIOAEHUSAX MU YTBEPXKICHHSX, MpeangaraTb KpPUTEPUM IJis
BBISIBJICHHSI 3aKOHOMEPHOCTEH U ITPOTUBOPEYUL;

*  JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHHUH, YMO3aKIIFOUCHUI 110 aHAJIOTUH;

* pa30OupaTh JIOKa3aTeNbCTBA MAaTEMaTHMYECKHUX YTBEPKIEHUM (OpsMble U OT
IIPOTUBHOT0), IPOBOJIUTh CAMOCTOSITEIBHO HECIIOKHBIE TOKA3aTeIbCTBA

MaTeMaTHYECKUX (PAKTOB, BBICTpauBaThb apPryMEHTAllMIO, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

* BbIOMpaTh crnoco® pemieHust yueOHOHM 3agaud (CpaBHUBATH HECKOJBKO BapHUaHTOB
pemieHus, BbIOMpaTh HaumOojee MOAXOMAUIMM ¢ Y4€TOM  CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieq0BaTeIbCKUE NeHCTBHA!

* HCIONB30BaTh BOMPOCHI KAaK  HCCIEIOBATCNbCKUA WHCTPYMECHT  IO3HAHUS,
(hopMyIupoBaTh BOTIPOCHI, bukcupyromme IPOTUBOPEYHE, npooiieMy,
CaMOCTOATCIBHO YCTaHaBJII/IBaTL HCKOMOC€ MW JAaHHOC, (bOpMI/IpOBaTL FI/IHOT€3y,
apryMeHTHPOBAThH CBOIO MO3UIIUIO, MHEHUE;

*  MPOBOJUTH MO CAMOCTOSTECIILHO COCTABJICHHOMY IUIAHY HECJIOXHBIA SKCIIEPUMEHT,
HEOOJBIIOE WCCIEAOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOI;



*  CaMOCTOSTENbHO (OPMYIHUPOBATH OOOOIIEHHMS U BBIBOJABI 10 pe3yJibTaTam
MPOBEAEHHOTO HAOIIOACHMS, HCCIIEIOBAHNUS, OIIEHUBATH JIOCTOBEPHOCTHITONYYSHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000IIEHUIA;

* [POrHO3UpOBaTh BO3MOXKHOE pa3BUTHE IMpollecca, a TakXKe BbLIBUraTh
MIPENIOI0KEHUS O €r0 Pa3BUTUH B HOBBIX yCIIOBHUSX.

Padora ¢ nngopmanueii:

*  BBIIBIATH HE0CTaTOYHOCTh U HU30BITOYHOCTH uHpOpMaLny,
JTAHHBIX,HEOOXOMMBIX JJISI PEIICHUS 3a/1a4H;

*  BbIOUpATH, aHaAJIM3UPOBATh, CHUCTEMaTH3UPOBATh u
MHTEPIPETUPOBATEUH(POPMALINIO PA3IUYHBIX BUIOB U (POPM Ipe/ICTaBICHUS;

* BBIOMpaTh (hopMy mpeacTaBiIeHUs MHGOPMAIMHM M HIUTIOCTPUPOBATH pElLIaeMble
3aJa4u CXeMaMH, IMarpaMMaMHy, MHOM rpaduKoi 1 X KOMOMHALUSAMY;

*  OLIEHUBAaTh HAAEKHOCTh MH(GOPMAIMU MO KPUTEPHUIM, MPEII0OKEHHBIM yUUTEIEM
Win chOPMYIUPOBAHHBIM CAMOCTOSTEIILHO.

KoMMyHHKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe AeiicTBUS:

*  BOCIPHUHHUMATH U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUH C YCIOBUSMHU ULIETIMU
oOmIeHusI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U
MUCbMEHHBIX TEKCTax, [aBaThb IMOSCHEHUA T[0 XOAY pEIICHUS 3a/JauH,
KOMMEHTHUPOBATh MOTYYEHHBIN pe3yibTar;

* B XojAe OOCYXIEHHMs 3aJaBaThb BOMNPOCHI IO CYIIECTBY OOCYKAaeMOHl TeMBl,
poOJIeMBl, pelraeMoii 3a/1aun, BEICKa3bIBaTh UJICH, HAIlICHHBIE HA TTOMCK PEIICHUs,
COIMOCTABJISITh CBOM CYXKICHHUS C CYXKICHUSMHU JPYIMX YYaCTHHKOB JHAaJOra,
oOHapyXuBaTh pa3IU4Me€ U CXOJACTBO TO3MIMHA, B KOPPEeKTHOH ¢opme
(hopMyIIHpOBaTh Pa3HOTIACHSI, CBOU BO3PAKEHHUS;

* MPEICTAaBIATh pE3YIbTAaThl PEUICHUS 3a7ayd, OHKCICPUMEHTAa, HCCIEIOBaHUS,
MPOEKTa, CAMOCTOSITENIFHO BBHIOWpaATh (OopMAT BBICTYIDICHHS C Y4YETOM 3ajad
MIpPEe3eHTAIIMH U OCOOCHHOCTEH ayIUuTOpUH;

* TMOHUMATh U UCIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaTbHOU PabOTHI
MIPU pelIeHNH y4eOHbIX MaTEMaTHUECKHX 3a/1aY;

* TMpUHUMATh Iellb COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO
COBMECTHOM paboOThl, pacmnpenensiTh BUAbl padOT, I0roBapuBaThCs, OOCYXIaTh
MPOIIECC M PE3ybTaT padOTHI, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

* y4acTBOBaTh B TPYMNOBHIX ¢GopMax padoTel (0OCykIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE MITYPMBI U IPYTHE), BBIOJHATH CBOIO YaCTh PA0OTHI M KOOPAMHHPOBATH
CBOM JICHCTBUS C IPYTUMU YJ€HAMH KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJa B
o0ImMii  MPOXYKT 1O  KpUTepusM,  CHOPMYIMPOBAHHBIM  YJACTHUKAMU
B3aUMOJEHCTBHU.

Pery/isiTUBHbIe YHUBEpPCAJIbHbIE y4eOHbIE /1eiicCTBUSA
Camoopranuzanus:

*  CAMOCTOSITEJIbHO COCTAaBJISITh IUIaH, aJrOPUTM pELICHUS 3aJauu (WIM €ro 4acTh),
BbIOMpPATh C€HOCOO0 pemeHus ¢ y4€TOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTBI PEIICHUN C Y4ETOM
HOBOW HH(pOpMAIUH.



CaMOKOHTPOJIb, SMOLUMOHAJIbHBIA HHTE/LJIEKT:

* BJAJACTh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJSL TMporiecca W pe3yibTara
pelieHus MaTeMaTUYeCKON 3a/1auu;

* IIPEABUACTH TPYIAHOCTH, KOTOPBHIE MOI'YT BOSHUKHYTH IIPH PEIICHUH 3a4a41, BHOCUTH
KOppeKTI/IBI)I B OCATCIIBHOCTH HA OCHOBE HOBBIX O6CTO$IT€J'II)CTB, HaI\/JIIIGHHBIX
OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

. OLICHUBATHL COOTBECTCTBHUC pesyﬂLTaTa NCSATCIIBHOCTU HOCTaBJIeHHOfI e "
YCIIOBUSIM, OOBSICHATHh NMPUYHMHBI JOCTHIKEHUS WU HETOCTHIKEHUS 1EIH, HaXOIUTh
OIIMOKY, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATbBI

K xony oOyuenus B_/ KJIACCE 00y4arOIUICS MONYYUT CIEAYIOIIUE IPEIMETHBIE
pe3yabTaThI:
Yucaa 1 BLIYUCIEHUS
BrImosiHsTh, codeTast yCTHbIC M MUCbMEHHBIC PUEMBI, apu(PMETHIECKHE IEUCTBHS C
PaLMOHAIIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4Y€HUs YMCIOBBIX BBIPAXKEHUH, NPUMEHITHh pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYMCIICHUS 3HAYEHMH JPOOHBIX BBIPAXKEHUH, COJIEPKAIIUX OOBIKHOBEHHbBIE U
NECATUYHBIE TPOOH.

[lepexonuTh OT OJJHOM QOPMBI 3aIIMCH YUCEN K IpYroi (IpeoOpa3oBbIBaTh AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUIHYIO IpO0B).

CpaBHMBAaTh M YHOPSIOYMBATH pPALUOHAJIbHbIE

qucaa.OKpyrisTh 4ucia.

BbINOMHATE NIPUKHUIIKY U OLICHKY PE3YJIbTaTa BHIYUCICHUH, OLEHKY 3HAUEHHUI YHCIIOBBIX
BbIpa)K€HUH. BBIMONHATE TEUCTBUS CO CTENEHIMHU C HATYpaJIbHBIMU MOKA3aTEIIMHU.

[IpuMeHATH NPU3HAKU JEIUMOCTH, Pa3I0KEHUE HA MHOKUTENIN HATYypaJIbHbBIX YHCEIL.

Pemath npakTUKO-OpHEHTUPOBAHHbBIE 33]]a41, CBA3aHHbBIE C OTHOILIEHHUEM BEJINYHH,

IIPONOPLHOHAIBHOCTBIO BEJINYMH, IPOLIEHTAMHU, HHTEPIIPETUPOBATH PE3YJIBTAThl PELICHUS
3a/1a4 ¢ y4ETOM OTpaHMUYEHU, CBS3aHHBIX CO CBOWCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

AJredpanyeckue BbIpaxeHUs!

Hcmonb30BaTh anreOpanyuecKyl0 TEPMHHOJIOTHIO W CHMBOJIUKY, IPHMEHSATH €€ B
npoliecce OCBOCHUS yueOHOro MaTepuara.

HaxonuTh 3HaueHns OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYCHUSX TIEPEMEHHBIX.

BemonHATE mpeoOpa3oBaHMS LENOTO BHIPAKEHHS B MHOTOWIEH NPUBEICHHEM
NOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINMONMHATE yMHOXKEHHE OJHOYICHA HAa MHOTOWIEH M MHOTOWIEHa Ha MHOTOYIEH,
NpUMEHSATH (POPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh pa3ioKeHHEe MHOTOWICHOB Ha MHOXKHTENH C IOMOIIBIO BBIHECEHMS3A
CKOOKHM 0OIIero MHOXHTEIS, TPYIIUPOBKHU ClIaraéMbIX, IPUMEHEHUS (HOpMyIT COKPAIIEHHOTO
YMHO>KEHHUS.

[lpumensTs npeoOpa3oBaHWss MHOTOWICHOB JMJISi PEHICHUS pa3IHyYHBIX 3a1ad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaTbHON MPAKTHKH.

Hcnonb30BaTh  CBOMCTBA  CTENMEHEM €  HATypajbHBIMM  IOKa3aTeNIsIMU IS
npeoOpa3oBaHusl BRIPAKEHUN.



YpaBHeHNs1 M HEPaBEeHCTBA
Pemate nuHENHBIE YPABHEHUS C OJHOW NMEPEMEHHOM, IIPUMEHS MIpaBUiIa NIEPEXoa OT
HCXOJTHOTO YpPaBHEHMsI K PaBHOCHIBHOMY eMy. IIpoBepsATh, SBIETCS M YHCIO KOPHEM
YPaBHEHUS.
[TpumensTh rpaduaeckre METOABI PU PEIICHUH JTHHEHHBIX YPAaBHEHHUA U MX CHCTEM.
[TonOupare mpumepsl map 4uces, SBISIOLMXCS PEIICHUEM JIMHEHHOIo ypaBHEHHS C
JBYMSI IIEPEMEHHBIMU.

Crpoutb B KOOPAMHATHOM IIJIOCKOCTH TpauK JIMHEHHOIO YpaBHEHUS C JIByMs
NepEeMEHHBIMH, TIOIB3YsCh TPaQHUKOM, IPUBOAUTH IPUMEPHI PELLICHHUS YPaBHEHHUS.

Pemate cuctemMbl ABYX JTUHEWHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMH, B TOM YHUCIIE
rpaduYeCKH.

CocTaBnsaTh W peuath JIMHEHHOE YpaBHEHHE WJIM CHUCTEMY JIMHEWHBIX YpaBHEHHUH IO
YCIIOBHIO 3aJ[aud, WHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/la4ydl TIOJTYYCHHBIN
pe3ynbTar.

DOyHKUUH

N300pakaTh Ha KOOPAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJMHATaM, Jy4M, OTPE3KH, HWHTEpBaIbl, 3alHCHIBATh UHUCIOBBIE IPOMEXYTKH Ha
anreOpanvyecKkoM si3bIKE.

OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3a/JlaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku nuHeHbIX GyHKIui. CTpouTh rpaduk GyHKIMH Y = [X|.

OnwuceiBaTh € MOMOIIBIO (DYHKIIMI HM3BECTHbIE 3aBUCHMOCTH MEXIY BEIHUYMHAMHU:
CKOpPOCTb, BPEMsl, PacCTOSIHUE, LI€Ha, KOJIUYECTBO, CTOMMOCTb, IIPOU3BOJAUTEIBHOCTD, BPEMS,
00BEM paboTHI.

HaxonuTs 3Ha4eHNne PYHKINU 110 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnocoO MpeicTaBlIeHUs U aHaau3a HH(QOpMaIiK, U3BJIEKATh U
UHTEPIPETUPOBATh MH(POPMALIUIO U3 TPaQUKOB peabHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B_8 KJjacce oOydaroimuiicss MONyYuT CIEAYIOUIUE IIPEAMETHBIE
pe3yNbTaThI:

Yucsia 1 BBIYMCTICHUSA

Hcnonp30BaTh HayajdbHbIE NMPEACTABICHUS O MHOXECTBE JICHMCTBUTEJBHBIX YHUCEI IS
CpaBHEHMsI, OKPYIJICHHUsI W BBIYMCICHUHN, M300pa)kaTh NEHCTBUTENbHBIE 4YHCIIa TOUYKAMU Ha
KOOPJHMHATHOU IIPSIMOM.

[TpumensaTh MOHSATHE apU(METHUECKOTO KBaIpPAaTHOTO KOPHS, HAXOAUTHh KBaJpaTHBIC
KOPHHM, HCIHONB3YS TMpPH HEOOXOAMMOCTH KaJbKyJATOpP, BBIMOIHATH MpeoOpazoBaHus
BBIPAKECHUM, COACPIKALUX KBApaTHbIE KOPHHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amUCH OOJIBIIMX U MAaJIbIX YMCEN C MOMOIIbIO JIECATUYHBIX ApoOer u
ctreneneit yucna 10.

Auredpanyeckue BbIPAKEHUS

[IpuMeHsATh MOHATHE CTENEHU C LIEJBIM MMOKa3aTeJIeM, BBIOIHITH MPEeoOpa3oBaHUs
BBIPAXKEHHM, COAEPIKALIUX CTETIEHU C LIEJIBIM TTOKA3aTEIIEM.

BoinonusaTe TO>XKJI€CTBEHHbBIE npeoOpa3oBaHus palrOHATBHBIX

BBIPAYKEHHI HAOCHOBE MpPaBUJI ICHCTBUI HAJl MHOTOYJICHAMU U
anreOpandecKUMH JIPOOSMH.

PackanpiBath KBaApaTHBIA TPEXUWIEH HA MHOKUTENH.

[IpumenaTy npeoOpazoBaHus BBIPDAXKEHUM U1l PEIUEHUs DPA3JMYHBIX 33134 M3
MaTE€MAaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIIbHOU ITPAKTUKHU.



YpaBHeHus1 U HepaBeHCTBa

Pemate nuHeiHbIe, KBaApaTHbIE YPABHEHUS U PAllMOHAJIbHBIEC YPAaBHEHUS,CBOISLINECS K
HUM, CUCTEMBI JIByX YPABHEHHM C JIByMs IEPEMEHHBIMH.

[IpoBOaMTE TIpOCTENIIINE UCCIIECIOBAHUS YPABHEHU U CUCTEM YPAaBHEHUH, B TOM YHUCIIE
C MpUMEHEeHHeM TpaduyecKuX NpeACcCTaBIeHUN (yCTaHABIWBaTh, UMEET JIM YpaBHEHHE HIIU
CUCTEMa YpaBHEHUI PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IpoUee).

[lepexonuTe OT clOBECHOM (OPMYIMPOBKM 3aJadl K e€ ainredpanyeckoil Monenu ¢
MOMOILIbIO COCTABJICHUS YpPAaBHEHUS WJIM CUCTEMbl YpaBHEHUW, WHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJauy MOJIyYEHHBIN pe3yibTar.

[IpuMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [UJISI CpAaBHEHMsI, OLIEHKH, pellaTh
JUHEHHBIE HEpPaBEHCTBA C OJHOW MEPEeMEHHOM W HX CHCTEMBI, JaBaTh TrpauuecKyro
WUTIOCTPALMIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonnmMath W WCHOJB30BaTh (PYHKIHMOHAIBHBIE TOHATUS U SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHHsI), ONMPEACATh 3HaueHHe (YHKIMU MO 3HAYCHUIO apTyMEHTa,
OTIpeIeNIATh CBOMCTBA (PYHKIIMU O €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX QYHKIUN BUAA:

y=kix,y=x%y=x%y =x|, y = Vx, onuceiBaTh CBOICTBA YHCIOBOH (YHKIMHK MOEE

rpaguxy.

K xonmy oOydenus B_9 KJjacce oOydaromuiicss MONyYuT CIEAYIOUIUE IIPEAMETHBIE

pe3yNbTaThI:
Yucia v BLIYUCICHUSA

CpaBHUBATH U YIIOPSII0YUBATH PALIMOHAIIbHBIEC U UPPALIMOHAIBHBIC YHCIIA.

BeImonHATE  apudMeTHYECKHe JCHCTBHS C palMOHAIBHBIMH YHCIIAMU,

COYEeTasi yCTHBIE U MUCbMEHHBIEC TPUEMBI, BHITTOIHITH BHIUYUCICHUS

C UPPALMOHATILHBIMH YHCIAMU.

Haxonuth 3HaueHMs CTeNEHEN C LENbIMU MOKA3aTEIsIMU U KOPHEH, BBIUYUCIATh
3HAYCHUS YUCJIOBBIX BHIPAKEHUI.

OKpyTJIATh IEUCTBUTEIIBHBIC YUCIIA, BBIMOIHATH MPUKUIIKY PE3YJIbTaTa BEIUUCICHUN,
OIICHKY YMCJIOBBIX BBIPaKEHUII.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHEWHBIE W KBaJpaTHbIC YpPaBHEHMs, YpPABHEHHS, CBOJAIIMECS K HHUM,
npocTeiiiye ApoOHO-palMOHaIbHbIE YPAaBHEHUSI.

Pemath cucTemMbl ABYX JIMHEWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMU M CUCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISICTCS JIUHEHHBIM.

Pemath TekcTOBBIE 3amayM anreOpanvdeckKuM CIOCOOOM C TOMOIIBIO COCTaBJICHHUS
YpaBHEHUS WU CUCTEMBI IByX YPABHEHHH C IByMs IEPEMEHHBIMU.

[IpoBOaMTE TIpOCTEHIIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHI, B TOM YHUCIIE
C MpUMeHeHHeM TpaduyecKuX MpeacTaBIeHU (ycTaHABIUBATh, UMEET JU YpaBHEHUE WIU
CHCTEMa YpaBHEHUH peIIeHUs, €CITU UMEET, TO CKOJIBKO, U IPOoUee).

Pemate nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paxkaTh peELICHUE
HEPABEHCTB Ha YHCJIOBOU MPSAMOM, 3alMCHIBATh PELIEHHE C TOMOIIbIO CUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MpPSIMOIi,
3aMMChIBaTh PELICHUE C TOMOIIbIO CUMBOJIOB.



Hcnons3oBaTh HCPAaBCHCTBA IIPpHU PCIICHUU PA3JIMYHBIX 3a/1a4.

DOyHKUUH
Pacrio3naBath pyHKIIMK H3ydeHHBIX BHIIOB. [I0Ka3bIBaTh CXEMATHUECKH PACIIOIOKCHHE

Ha KOOPMHATHO! TIOCKOCTH rpadukos GyHKimii Buma: y = kx, y = kx + b, y = kix,y = ax? +
bx + ¢,y = x% y = Vx, y = [x|, B 3aBucHMOCTH OT 3HaucHHMiT KOI(HUINEHTOB, OMACHBATE
CBOMCTBA (PYHKITHH.

Crpouth U H300paxarh CXeMaTHUECKU I'paMKy KBAaJpaTUUHBIX (YHKINH, ONMUCHIBATH
CBOMCTBA KBaIpaTUYHBIX (PYHKLIUH MO UX TpaduKam.

Pacnio3HaBaTe KBaapaTHuHyl0 (QYHKIMIO 10 (QopMmylie, NPUBOJUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKINI U3 peaabHON )KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOC/I€10BATEIbHOCTH M POTPeCcCHu

PacnioznaBath apu(MeTHUECKYIO U TEOMETPUYECKYIO IIPOrPECCUU TIpU
pa3HBIXCIIOcOo0ax 3aqaHus.

BBIMONHATE BBIYMCICHUS ¢ UCIOIB30BaHUEM (OpMYI N-TO YjeHa apuPpMEeTHYEeCKOIH
reOMETPUYECKON NMPOTrPECCUi, CYMMBI IIEPBBIX N YICHOB.

N300paxath WieHbl IOCIIE0BATEIbHOCTH TOYKaMU Ha KOOPIMHATHON TJIOCKOCTH.

Pemats 3amaun, CBsA3aHHBIE C YMCIOBBIMU IIOCIEA0BATEIBLHOCTAMH, B TOM YHCIIE3aJa4H
U3 peaNbHOM KU3HHU (C UCTIONB30BAaHUEM KAJIBKYIATOPA, HU(PPOBBIX TEXHOIOTHA).



TEMATHYECKOE IIJIAHUPOBAHMUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbBIE
HaunmeHoBaHMe pa3iesioB U TeM undpoBbie
Ne n/n P Konrpoasubie  IlpakTuueckue (1dpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Uucna u BIYUCIICHUS. ParinoHanbpHbIe Bu6mnuorexa LIOK
1 25 1
yucia https://m.edso00.ru/7f415b90
bubmuorexa [IOK
2 AJIrCOpaHHeCKHe BHIpakCHIA 27 1 https://m.edso0.ru/7f415b90
bu6nuoreka LIOK
3 YPaBHCHHA 1 HEPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
bu6nmmoreka [IOK
4 K . D 24 1
OOPAMHATI H rpaQuich. DyHKLHH https://m.eds00.ru/7f415b90
bubmuorexa [IOK
I1 1
> OBTOpeHHE ¥ 0000MmeHHe 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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8 KJIACC

KoJsnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (1udpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsl
bu6nuorexa LIOK
1 Uucna u Beruncnenus. KBaapatHele KOpHU 15 httos://m.edsoo.ru/7f417af8
) Uwucna u BerancieHusi. CTEneHb ¢ IelbM - Bu6mnunorexa LIOK
MOKa3aTesiemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckre BbIpaxeHHs. 5 L Bu6nunorexa LIOK
KBanpaThslil TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHUSI. 15 1 bu6nuoreka LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBa. KBajpaTHbie 15 1 Bbu6nuoreka LIOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBueHnus u HepaBeHCTBa. CUCTEMBI Bubmmoreka LIOK
6 . 13
YpaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 Eggjﬁf&igﬁ}; f417af8
bu6mmoreka [IOK
8 O .0 5
YHICHH. LICHOBHBIE HOHATIA https://m.edsoo.ru/7f417af8
bu6nuoreka LIOK
9 ) | 9
ynkuun. qucnossie Gynium https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 Hosropetite it oboduerie 6 1 https://m edso0.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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9 KJIACC

KosmnuectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudposbie
Ne n/m P Konrpoasubie | IIpakTuueckue (mipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Uucna u BeruncieHus. JleiicTBUTENbHBIE 9 Bu6mmorexa [IOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 L Bu6moreka [IOK
OJIHOM IIEPEMEHHOU https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 Bu6morexa LIOK
YpaBHEHUH https://m.edso0.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 Et?i?;lrzfé{szfroulli £419408
bubmuorexa [JOK
5 o 16 1
YHIH https://m.edsoo.ru/7f419d08
bu6nuoreka LIOK
6 4 15 1
MECHIOBBIC TOCHCAOBATEIBHOCTH https://m.edso0.ru/7f419d08
; [ToBTOpenwue, 0000IIEHIE, CUCTEMATU3AITHS 18 1 Bubmmoreka LIOK
3HAHUN https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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