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IosicHuTe IbHASA 3alIUCKa

Anrebpa ABIsSETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOI'O OOILEro
00pa3oBaHUs: OHAa 00ECTIEYNBAET U3YUCHUE IPYIUX JTUCLHUILUIMH, KaK €CTECTBEHHO-
HAy4YHOIO, TaK W TYMaHWUTApHOIO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO IS
OPOAOJIKEHUsI 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3Butre y oOyuarommxcs
Hay4YHBIX MPEACTABICHUNH O MPOUCXOKACHUU U CYIIHOCTH anre0pandyeckux
abCcTpakimii, cioco0e OTPaKEHUS MaTEMaTUIECKON HAYKOMW SIBJICHHU U MPOIIECCOB
B NIpUpOJI€ U OOIIECTBE, POJIM MATEMATHUYECKOr0 MOJEIHUPOBAaHUS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U KaueCTB MBIIUICHHsI, HEOOXOJUMBIX JJIsl aJalTaluid B COBPEMEHHOM ILIU(PPOBOM
obmiectBe. M3ydenme anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HAOJIOIaTh,
CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JEHCTBHUS UM BBIBOABI,
(dopmynupoBaTh yrBepxkaAeHUA. OCcBOEHHE Kypca alredpsl 00ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIEHUS OOYYalolMXCs: OHM MCHOJB3YIOT JEIYKTUBHBIE U
WHAYKTUBHBIE pAacCyX JAeHUs, 0000IIEeHHE U KOHKPETU3ALMIO, a0OCTparupoBaHue 1
aHasornto.  OOyudeHue  anreOpe  MpeAnonaraeT  3HAYUTENbHBI  00BEM
CaMOCTOSITENIBHOM ~ JIEATENbHOCTH OOYyYaloUIMXCs, IO3TOMY CaMOCTOSITEIbHOE
pelIeHre 3a1a4 ABJISIETCS pealu3aunen JesTeNbHOCTHOIO MPUHIMIA 00 yUeHHS.

B crpykrype mnporpammbl y4eOHOro Kypca «Ainredpa» s OCHOBHOIO
obmiero o0pa3oBaHNUs OCHOBHOE MECTO 3aHMMAIOT COZAEPKATEIbHO-METOANYECKUE
auHUK: «Yucna U BBIYUCICHUSY, «ANreOpanuecKkue BhIpaKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxnad U3 3TUX CoOAepKaTeabHO-METOIUYECKHX
JIMHUM Pa3BUBAETCs HA MPOTSHKEHUN TPEX JIET U3YUYEHUsI Kypca, B3AUMOIEHUCTBY C
ApPYTMMHU €ro JIMHUAMU. B xone wusydeHuss y4eOHOro kypca oOydarolumcs
INPUXOAMUTCS JIOTHYECKU PacCy’KIaTh, HUCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Anredpa» BKIIOUYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3enax
MaTEMAaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOLIME OBJIAJACHUIO 00YYaIOUIMMUCS
OCHOB  YHMBEPCAJIBHOIO MareMarudeckoro s3bika. ConepKaTelbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO y4yeOHOro Kypca «AiredOpa» SBISETCS €ro
UHTETPUPOBAHHBIA XapaKTep.

Copepxanne nuHUM «Yuciia W BBIYMCICHHS» CIYKUT OCHOBOW JUIS
JTATBHEHIIIEr0 U3y4YeHUsS MAaTEMaTHKH, CTIOCOOCTBYET PAa3BUTHIO y OOYYaIONIUXCS
JIOTUYECKOr0 MBIIUIEHHS, (POPMUPOBAHUIO YMEHHUSI M1OJIH30BATHCS AJITOPUTMAMHU, a
TaK)Ke NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOINMBIX JIJISl TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUS
CBS3aHO C pAlMOHAIBHBIMH M HPPALMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM



NpEJICTABICHUN O JCUCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHMSI YHMCIOBOU
JIMHUHU OTHECEHO K CpeiHeMYy 00111eMy 00pa30BaHHUIO.

Coneprkanue nByX anreOpandecKux JIMHUNA — «AJIreOpandecKue BhIPAKEHUS
U «YpaBHEHUSA U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyUAIOLIUXCS
MaTEMaTUYECKOIo ammapaTta, HeoOXOAMMOro JJid peleHus 3a7ady MaTeMAaTHKH,
CMEXHBIX TMPEAMETOB U TMPaKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM MaTepuang TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JeMOHCTPUPYET 3HAUCHUE MATEeMAaTHUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTeMaTHYEeCKUX MOJIeNiel, OMHUCAHMUs MPOLECCOB U
SABJICHUM peampHOro Mupa. B 3amaum oOydeHus anrebpe BXOIAT TaKxKe
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBIINUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(GOPMATUKH, W OBJIaJICHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEN K MAaTEMaTHUY€CKOMY TBOPYECTRY.

Coneprxanve (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4YaromMMHUCs 3HaHUU O (DYHKIMSAX KaK Ba)KHEHIeW MaTeMaTHU4ecKOM MOJENu
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obmecrBe. M3ydyeHune marepualia CIOCOOCTBYET DPAa3BUTHIO Yy OOydYaroIIUXcs
YMEHHUS UCIOJIb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIIOBECHbIE, CHMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBAHUE
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIlaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJIEAYIOLIME OCHOBHBIE pa3/eibl COJAEPIKaHUSA:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEPABEHCTBa», «DYHKIIUN.

Ha usydenune yuebnoro kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce
— 102 ygaca (3 gaca B Hemento), B 8 kiacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).
COJAEP KXAHUE OBYUEHMUSI

7 KIIACC

Yucsia 1 BIYUCJICHUS

JpoO6u OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEXO0Jl OT OAHOW (POPMBI 3aMHCH
npobeir k apyroil. IloHATHE palMOHAIBLHOIO YHCHA, 3aluCh, CpPAaBHEHHUE,
yOOpSIIOYMBAHUE  PAIlMOHANIBHBIX  4ucel. ApudmeTudyeckue JEeUCTBUS ¢
palMoHaIBLHBIMM YKc/iaMu. PenieHue 3ajay U3 peajibHOM MPAKTUKKA Ha 4acTH, Ha
JPOOH.

Crenenb C HaTypaJdbHbIM TIOKa3aTelEeM: OIpeaeNeHue, MnpeoOpa3oBaHue
BBIpQKEHUN Ha OCHOBE ONPEACIICHHUS, 3alUCh OOJbIINUX Yncell. [IpoieHTsI, 3anuch



IPOLEHTOB B BHUJE JIpoOU U JIpoOU B BUJE MPOLEHTOB. Tpy OCHOBHBIE 33/1aud Ha
MIPOLIEHTHI, PENICHUE 3a7a4 U3 PEATIbHON PAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIU
HaTypaJIbHbBIX YUCEIL.

PeanpHbie  3aBUCMMOCTH, B TOM 4YHcle TmpsiMas W oOpaTHas
IIPOIIOPLIMOHATILHOCTH.

AnreOpanyvecKkue BbIPasKeHUSs

[lepeMeHHBIE, YNCTOBOE 3HAUECHHUE BBIPAKEHUS C NEPEMEHHOM. JlomycTrmbie
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKy BETMYMHAMU B BUJIE
dbopmynbl. Beraucnenust mo popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXKJIGCTBEHHO paBHBIE BBIPAKCHMs, TpaBWIa MPeoOpa3oBaHUS CyMM U
POU3BEACHUH, MpaBUIIa PACKPBITUS CKOOOK M MPUBEAEHUS MOIOOHBIX ClIaraeMblX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CteneHs MHorowieHa. ClioKeHue, BhIUUTAHUE,
YMHOXEHUE MHOIO4JIEHOB. DOpMyibl COKPAlIEHHOTO YMHOXKEHUA: KBaJpar
CYMMBl M KBajpaT pa3zHocTH. PopMmyna pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIU.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHsA, IpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHU.

JIluHelHOEe ypaBHEHUE C OJHOW IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHUsSI, pEUICHHE JIMHEWHBIX ypaBHEHUU. CocTaBiI€HUWE YpPAaBHEHHU MO
YCJIOBHIO 3a7ja4yM. Penienue TeKCTOBBIX 3a7a4 C MIOMOLIBI0 YPAaBHEHUN.

JIluneitHoe ypaBHEHUE C IBYMs MEepeMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPaBHEHU C JBYyMs NEPEMEHHbIMU. PelieHue cucteM ypaBHEHUM
crocoboM moAcTaHOBKU. IlpuMepsl perieHus TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YpaBHECHUM.

DOyHKIUU

KoopaunaTta Touku Ha npsimoil. YncinoBble IPOMEXKYTKU. PaccTosiHre MexIy
JIBYMsI TOYKAMU KOOPJUHATHOM MPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Alcmucca u opauHaTa
TOUYKHM Ha KOOPJAWHATHOM 1uiockocTu. [Ipumeps! rpadukoB, 3agaHHbIX (HopMyTaMu.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. [paduk
¢bynkiuu. CoiictBa hynkmmid. JInnerinas gynkius, e€ rpaduk. ['padux Gyaxmmm
y = |x|. I'padmueckoe pemieHne ITUHEWHBIX YPABHEHWH WM CUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KNIACC

Yucjia 1 BEIYUCJTCHUS



KBampatueiii kopenb u3 uwucia. [loHsiTue 00 wuppanvoOHAILHOM YHCTE.
JecsaTuunble NpUOTMKEHUST UppalMOHANIbHBIX yKcesl. CBolicTBa apuMeTHIECKUX
KBaJIPATHBIX KOPHEW U MX MPUMEHEHUE K MPEOoOPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIYUCIICHUAM. J[€CTBUTEIBbHBIE YUCIIA.

CreneHb C 1ENbIM MOKa3zaTenaeM U €€ cBorcTBa. CTaHaapTHas 3alKUCh YUCTA.

AuredpanvecKkue BbIPaKeHUs!

KBampartHeii  TpéxwieH, pa3lIO)K€HUE KBAJApAaTHOrO TpPEXWIEHAa Ha
MHOHUTENH.

AnreOpaundeckass ApoOb. (OCHOBHOE CBOWMCTBO aireOpanveckoil apoOwu.
Crnoxenve, BbIYUTAHHE, YMHOXEHHE, JeleHHe aireOpandeckux Apooeit.
PanonanpHbIe BRIpRXKEHHS U X TTPeoOpa3oBaHue.

YpaBHeHUA U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEH KBaJIpaTHOrO ypaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUI, CBOISIIUXCS K JUHEHHBIM U KBaJIPATHBIM.
[IpocTeiiue poOHO-palMOHATbHBIE YPABHEHUS.

I'paduueckas uHTEeprpeTanysi ypaBHEHUM C JBYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YypaBHEHUW C JBYMs II€peMEHHbIMH. lIpumepsl pemeHus cucreM
HEJIMHENHBIX YPABHEHUH C IByMS IIEPEMEHHBIMMU.

Peliiennie TEKCTOBBIX 3a/1a4 alreOpandyecKuM CocoOoM.

HucnoBble HEpABEHCTBA U UX CBoWCcTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl JINHENHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DOyHKIUHA

[Tonsatue Qynkuun. OOIacTh ONpEACICHUST W MHOXECTBO 3HAYCHUM
dbyukuu. CriocoOs! 3aaHus QyHKIIUHN.

I'padux dbynxkmmn. Utenuwe coiicTB dyHKnuu mno e€ rpaduxy. [Ipumeps
rpaduKoB HYHKIHA, OTPAKAIOIMNUX PEATbHBIE TIPOIIECCHI.

OyHKIMM, OINUCHIBAIONIME TIPAMYHO M OOpaTHYI MPONOPIHMOHAJIbHBIC
3aBHCHMOCTH, uX rpaduxn. OyHkuun Y = X2, y = X3, y = VX, y=|x|. ['padmaeckoe
pelIeHrne ypaBHEHHI U CUCTEM YPaBHEHHUIA.

9 KJIACC

Yucja ¥ BLIYUCIEHUS

PanmonanbHbie yncia, UppalvoHAIbHBIC YUCa, KOHEYHbIE U OECKOHEUHbIC
JeCATUYHBIC ApoOH. MHOXKECTBO JEeHCTBUTENBHBIX YUCEN, eHCTBUTEIbHBIE YHCTIa
KaKk OCCKOHEUYHBIC JECATHYHBIC JpoOH. B3amMHO OJHO3HAYHOE COOTBETCTBHUE
MEK1y MHO>KECTBOM JIEHCTBUTEIBHBIX YUCENT U KOOPAUHATHON MPAMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apumeTHdeckue JeUCTBUS C
JICUCTBUTCIIBLHBIMU YHUCJIAMU.



Pa3mepbl OOBEKTOB OKPYXAIOLIEro MHpa, JJIUTEIBHOCTh TMPOIECCOB B
OKPY’KaroIIEM MHUpE.

[TpuOnmxE€HHOE 3HaUEHUE BETMYUHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3yJbTaTOB BBIYMCICHUM.

YpaBHeHUs] U HEPABEHCTBA

JIuneitnoe ypaBHeHuUe. PenieHne ypaBHeHUH, CBOIAIIMXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHns: ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEU.

Pemenue npoOHO-palioHAIBHBIX YpaBHEHM. PerieHne TEKCTOBBIX 3ajaad
anredpandyecKuM METOIOM.

VYpaBHeHue ¢ AByMs NepeMEeHHbIMH M ero rpaduk. Pemienue cucrem AByx
JIMHEWHBIX YPaBHEHUM C IBYMs IIEPEMEHHBIMU. PelieHne cUCTeEM JBYX ypaBHEHUM,
OJTHO U3 KOTOpPBIX JUMHEHHOe, a Jpyroe — BTOpoil creneHu. [paduueckas
MHTEpIIPETALNAS CUCTEMBI YPABHEHUH C IBYMsI IEPEMEHHBIMU.

Periienne TEKCTOBBIX 3a/1a4 aNreOpandyecKuM CriocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre mMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. Pemenue cucrem
JMHEHWHBIX HEPAaBEHCTB C OJHOW IIepeMeHHOW. KBagpaTHele HEpPaBEHCTBA.
I'paduueckass wmHTEprnperanys HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMS
NIEPEMEHHBIMH.

DOyHKUNHA

KBagparnunas ¢ynkuusa, e€ rpagpuk u cBoiictBa. IlapaGona, kKoopauHaThI
BEPIIHUHBI TapadoiIbl, 0Cb CAMMETPUH MApaOOJIbI.

I'padukn byskmmii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux
CBOKCTBA.

YucJi0BbIEC MOCIEA0BATEIbHOCTH U MPOrPeCcCuH

[loHsATHEe YHCIOBOM TMOCIEAOBATEILHOCTH. 3aJlaHUE TOCIEI0BATEIIbHOCTH
peKyppeHTHOH (opmMynoi u popmyIioil N-ro uieHa.

ApudmMernyeckas U reomerpuueckas mnporpeccuud. dopmynbl N-TO 4YiieHa
apuPpMETUIECKON ¥ TeOMETPUUECKOM MPOTrPECCHil, CYMMBI TIEPBBIX NUJICHOB.

N300paxxeHne 4WIEHOB apU(PMETUUYECKON MU TEOMETPUYECKON Iporpeccuit
TOYKAMU HAa KOOPAWHATHOM IUIOCKOCTHU. JIMHEWHBIM M 3KCIIOHEHIMAJIBHBIM POCT.
CI10XHbIE TIPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMbBI
YUYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBbTATBI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca
«Anredpay XapakTepu3ylTCs:

1) naTpuoTHYecKOe BOCIIMTAHHE:

IIPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUCKOU
MaTeMaTUKH, I[IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCHUUCKUX
MAaTEMATHKOB MU POCCHUICKON MaTeMaTUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO ITUX
JIOCTHXKEHUH B IPYTUX HAyKaxX W MPUKIAIHBIX cepax;

2) rpaskaIaHCKoOe M IYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTHIO K BBITIOJIHEHUIO OO0SI3aHHOCTEH TpaKJaHWHA W peaau3aluu
€ro mnpae, MPEACTaBICHHUEM O MaTeMaTHYECKHX OCHOBaX (hYHKIIMOHUPOBAHUS
Pa3NUYHBIX  CTPYKTYp, SIBJICHHUH, TMpOLENyp TPakKJAHCKOrO  OOIIeCcTBa
(mampumep, BBIOOpPHI, OIPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO ITHYECKUX
npoOJieM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUI HayKH,
OCO3HAHUEM BaXHOCTH MOPAJbHO-3TUYECKUX TMPUHIUIIOB B JESITEIbHOCTH
YYEHOI0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HA AKTMBHOE Y4YaCTHUE B PEIICHUH MPAKTHUYECKUX 3a]ad
MaTeMaTUYE€CKOW HAIMpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMaTHUYECKOIO
o0pa30BaHUs HA MPOTSHKEHUM BCEH KU3HU ISl YCIENTHON MpodecCroHaIbHOM
JESTENHPHOCTA U Pa3BUTHEM HEOOXOIWMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM HWHAMBUIYAJTbHON TPACKTOPUM OO0pa30BaHUs U JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOIMOHATBHOMY UM 3CTETHUYECKOMY BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJ1ay, PEUICHUM, PACCYX IACHUM, YMEHUIO BHUJIETh
MaTEMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpPHEHTAllUEd B JEATEIIBHOCTM HA COBPEMEHHYK) CHUCTEMY HAy4HBIX
peACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, MPUPOIBI
U 00IllecTBa, MOHUMAHUEM MaTeMaTHYECKON HAayKHU Kak cepbl yenoBeuecKou
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JIJISl pa3BUTHS IUBWIN3ALINH,
OBJAJICHUEM SI3BIKOM MATEMATUKW M MAaTeMaTUYECKOW KYJIbTYpOM Kak



CPEICTBOM  T[O3HAHUS MHpPA, OBJIAJIEHUEM  TPOCTEHIIMMH  HaBBIKAMU
UCCJIEI0BATEIBCKOM AESATEIBHOCTH;

6) ¢usuyeckoe BocnuTaHue, GOPMHUPOBAHME KYJbTYPbl 310POBbS H
3MOLMOHAJIBLHOIO 0J1aroMOyYus:

TOTOBHOCTBIO TPUMEHSITh MAaTEMAaTHUYECKHE 3HAHUSI B MHTEPECAX CBOETO
3I0pOBBS,, BEOEHHUS 30pOBOro oOpa3a KU3HU (3I0pOBOE  MHTAHHUE,
cOQJIaHCUPOBAHHBIM PEXHUM 3aHATUH M OTAbIXa, peryispHas Quanyeckas
aKTUBHOCTB), C(POPMUPOBAHHOCTHIO HaBBIKA pedIeKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OITUOKY M TaKOT0 K€ MpaBa JPYroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHME:

OpUEHTallMell Ha MPUMEHEHHE MATEMaTUYECKUX 3HAHUM MJi pelleHus
3a/1a4 B 00JIaCTU COXPAHHOCTH OKPY’KaIOIIEel Cpeibl, IJITAHUPOBAHUS MOCTYIIKOB
U OLICHKU UX BO3MOXHBIX MOCJEACTBHUM JJIsl OKPYKaIOIIEH Cpelibl, OCO3HAHUEM
r7100aJbHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTeH UX peleHus;

8) ajmanTranmus K M3MEHSIONIUMCH YCJIOBUSIM COLMAJIBHON H
NPUPOAHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBHUSIX HEOINPEACIEHHOCTH, TTOBBIIICHUIO
YPOBHSI CBOE€Hl KOMIETEHTHOCTH Y€pe3 IMPAKTHYECKYIO NEATEIbHOCTh, B TOM
4lyclie YMEHUE Y4YUTbCAd Yy JPYrux JoAei, npuoOperaTb B COBMECTHOMH
JESITENbHOCTA HOBBIE 3HAHUS, HABBIKK U KOMIIETCHIIMH U3 OTIbITA APYTHX;

HEOOXOAMMOCTBIO B (OPMHUPOBAHUMM HOBBIX 3HAHHWM, B TOM 4HCIE
dbopMynupoBaTh UJIEHU, MOHATHS, TUNOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM
YHUCJIE paHee HEM3BECTHBIX, OCO3HABaTh NEMUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEMH, MIIaHUPOBAaTh CBOE PAa3BUTHE;

CHIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYalMiO, BOCIPUHUMATh
CTPECCOBYIO CUTYAIMI0 KaK BBI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMble pElIeHUS U AeUCTBUS, (HOPMYIUPOBATH U OLEHUBATH PUCKHU U
NOCIENCTBUSA, HOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHHBEPCAJIbHbIE YUeOHbIe J1eliCTBUS

Bba3oBblejiornuecKnue1eicTBUA:

e BBISBIATH u XapaKkTepUu30BaTh CYILIECTBEHHbIE MIPU3HAKH
MaTeMaTHYECKUX OOBEKTOB, MOHSATUM, OTHOIICHUN MEXKY MOHSITUSIMH,
dbopMynpoBaTh OIpEeIETICHHUS MOHATHUU, YCTaHaBJINBAaTh

CYILIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS ISl 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOIUMOTO aHAJTN3;



BOCIIPUHUMATh, (QOPMYIHPOBATh M NPeoOpa3oBBIBATH  CYKICHMS:
yTBEpAUTENbHbIE U OTpULATENbHbIE, €IUHUYHbIE, YaCTHbIE U OOLIHe,
YCIIOBHBIE;

BBISIBISIT ~ MAaT€MATUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3HM WU
OpoTUBOpeuMs B (pakTax, JaHHBIX, HAOMIOJCHUAX U YTBEPKICHUSIX,
npemiaratb  KpUTEPUM  UI1  BBIABICHUSA  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHIA;

JenaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3AKIIOUYECHUHN, YMO3aKIIOUEHUH 110 aHAJIOT 1N,
pa3buparh AOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (TpSAMbIE U

OT  MPOTHUBHOrO), TMPOBOJUTH  CAMOCTOSATEIBHO  HECIIOXKHBIE
JI0KA3aTeNbCTBA MaTeMaTH4YECKUX bakToB, BBICTPAUBATh
apryMEHTaLMIO, IIPUBOJIUTH IIPUMEPBI 51 KOHTPIPUMEPHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKIEHUS;
BBIOMpATh Croco0 pelieHus yd4eOHOHM 3ajauM (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEILEHUS, BBIOMpATh HaumOoee MNOAXOAAIIHUNA C Y4ETOM
CaMOCTOSITEIIbHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble HcCJIea0BaTC/IbCKHUE I[eﬁCTBHH:

UCIIOIB30BaTh  BOMPOCHI  KAaK  MCCJIEAOBATENbCKUN  HUHCTPYMEHT
MOo3HaHUs, (GOPMYJIHUPOBATh BOIPOCHI, (DUKCHUPYIONIHE MPOTHBOPEUHE,
nmpoOjieMy, CaMOCTOSATENIbHO YCTAaHABIMBATH HMCKOMOE M JIaHHOE,
dbopMupoBaTh TUMIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;
MPOBOJAUTH TIO CAMOCTOSTEIIBHO COCTaBJICHHOMY IUIaHY HECIOKHBIM
AKCTIIEPUMEHT,  HEOOJBIIIOE  HUCCIAEAOBAHHE TI0  YCTaHOBJICHUIO
OCOOEHHOCTEM MaTeMaTH4YECKOro OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXTy COOOH;

CaMOCTOSITEIbHO  (pOPMYJHUPOBATH  O00OOIIEHHUSI U BBIBOJBI  TIO
pe3yJbTaraM MPOBENEHHOTO HAOIIOACHUS, UCCIEAOBAHUSA, OIEHUBATh
JIOCTOBEPHOCTH IOJIYYSHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHHUIA;
MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATh
MPEATNOIONKEHUS O €r0 Pa3BUTUHA B HOBBIX YCIIOBUSX.

PabGora ¢ ungopmanmei:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIUH, JAHHBIX,
HEOOXOAMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHNUS,

BbIOWpaTh (opMy TpencTaBlieHus WHOOpPMAIMU W WUTIOCTPUPOBATH
pelaeMble 3aJadyd CXE€MaMHM, JuarpaMMaMH, WHOM rpaukod M uX
KOMOWHAIIMSIMU;



OILICHHMBATh HAJIEXHOCTh MH(OPMAIIMH 10 KPUTEPUSAM, MPEI0KEHHBIM
yUuTEIeM WIH CPOPMYIHPOBAHHBIM CAMOCTOATEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

BOCIIPHHUMATh H (OPMYJIUPOBATH CYXKICHHS B COOTBETCTBHHM C
YCIOBUSIMH M TENSIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M NHCHBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS TI0 XOJy PEIICHUs 3a/ladyd, KOMMEHTHPOBATH TOJYYCHHBIN
pe3yJbTar;

B XoJi¢ 0OCYXKIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM
TEMBI, TTPOOJIEMBI, pEIIaeMOi 3a/1auu, BHICKA3bIBATh WJIEH, HAIICTICHHBIC
Ha TIOWMCK PEIICHHS, COMOCTABISTH CBOM CYXKICHHUS C CYKICHUSIMHU
JIPYrUX YYaCTHUKOB JMajora, OOHapyXMBaThb pa3lIMyUe U CXOJCTBO
NO3UIMH, B KOppeKTHOU ¢dopme (popmMynupoBaTh pa3HOIIACHUS, CBOU
BO3PaKCHUS;

NPENCTABIIATh  pe3yibTaThl  PEIICHHWsS  3aJa4d, OKCICPHUMEHTA,
UCCIIEIOBAHUsA, TMPOEKTa, CaMOCTOSTENbHO  BbIOMpaTh  (opMar
BBICTYIJICHUSI C Yy4€TOM 3aJad TMpe3eHTallud U OCOOCHHOCTEH
ayJIMTOPUH;

MOHWMaTh W  HMCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH M|
WHANBUIYaTbHON pabOThl MPU pEUIeHUH Y4YEOHBIX MaTeMaTUYeCKHX
3a/1ay;

NpUHUMATh  IeTh  COBMECTHOW  JIEATEIHHOCTH,  IUTAHHPOBATH
OpraHW3allMI0 COBMECTHOW padoOTHI, pacmpeneisTh BHUABI padoT,
JIOTOBapUBAThHCS, 00CYX AaTh MPOIECC U PE3YIbTaT paboThl, 00001IATH
MHEHUS HECKOJILKHUX JIIOJICH;

y4acTBOBaTh B TPyHMHoBbIX (opmax paboTel (0OCyxaeHHus, OOMEH
MHEHHUSMH, MO3TOBBIE IITYpPMbl W JPYTHE), BBINOJHITH CBOIO YacTh
paboThl ¥ KOOPAUMHUPOBATH CBOM JACHCTBUS C JPYTUMHU YIICHAMH
KOMaH/IbI, OI[CHUBATh KaueCTBO CBOETO BKJIaJla B OOMIMKA TPOIYKT TIO
KpUTEpUSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH, JITOPUTM pELIEHHUs 3anadyu (Wiu
€ro 4acThb), BBIOMpAaTh CHOCOO pEHIEHUS C YYETOM HUMEIOLIUXCS
peECypcoB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTpOJIb, SMOIUOHAIbHBIN HHTE/JIEKT:

BJIAJETh CIOCOOAMU CAaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca u
pe3yJiibTara pelieHusl MaTeMaTHIeCKOM 3a/1auu;



e INPEIBUAECTb TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IpPU PELIECHUU
3a/1a4yd, BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OICHUBATh COOTBETCTBUE pe3yjibTaTa JCSATEIBHOCTU IOCTABIECHHOM
HeJid M YCIIOBUSIM, OOBACHATH NPUYUHBI  JIOCTHXKEHUS  WIH
HEIOCTH)KEHUSI  [IeJIM,  HAXOAWTh  OWMOKY, JaBaTb  OLEHKY
NPUOOPETEHHOMY OTIBITY.

HNPEIAMETHBIE PE3YJIBTATBI

K xonry oOydeHus B 7 KjacceoOydarOMUNUCS TOMYYHT CIETYIONINE
MpeAMETHbIE PE3YIbTATHI:

Yucia 1 BIYUCIEHUS

BrImonHsATh, codeTass yCTHbIE M NMHChbMEHHBIC TPUEMBI, apu(pMETHIECKHE
JEUCTBHUS C pallMOHAIBHBIMU YUCIIAMU.

HaxoauTe 3HaUY€HMS] YUCIIOBBIX BBIPAKEHHUH, MPUMEHSATH pa3HOOOpa3HbIC
crocoObl W TPUEMBI  BBIUYMCICHUS 3HAYCHUH JIPOOHBIX  BBIPAKCHHI,
coJiepKanux OOBIKHOBEHHBIC U JECATHIHBIC TPOOH.

[lepexoauTs OT 01HOM (HOPMBI 3aITUCU YUCEI K ApYyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
JaCTHOCTH B OCCKOHEYHYIO JCCATUUHYIO IPOOB).

CpaBHUBATH U YNOPSJOUYUBATH PAIMOHAIIbHBIC YUCIIA.

OKpyrisaTh yucia.

BrIMOAHAT TPUKUIKY M OLCHKY pe3yjbTaTa BBIYMCICHHUH, OICHKY
3HAYCHUW YHCIIOBBIX BBIPAXKCHUW. BBINOIHATH AEUCTBUS CO CTENECHSIMH C
HaTypaJIbHBIMHU MTOKa3aTEISIMHU.

[IpuMeHsT, NOpHU3HAKK  JIEIUMOCTH, pPa3iOKEHUE Ha  MHOXHUTEIU
HaTypaJIbHbBIX YUCEIL.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 33J1aul, CBSI3aHHBIE C OTHOIIIEHUEM
BEJIUYMH, MPOMOPIHUOHATILHOCTBIO BEIWYMH, MPOLEHTAMHU, UHTEPHPETUPOBATH
pe3yabTaThl pelIeHUs 3aJad C y4€TOM OrpaHUYCHUM, CBA3AHHBIX CO
CBOMCTBaMHU pacCMaTpPHUBAEMbIX OOBEKTOB.

AsreOpanyeckue BbIpasKeHUs

Hcnonp3oBaTh  anreOpanvecKkyr0  TEPMHUHOJIOTHMIO W CHMBOJHKY,
MPUMEHATH €€ B MPOIIECCe OCBOCHHUS Y4eOHOT0 MaTepuara.

HaxonauTe 3HaueHuss OYKBEHHBIX BBIPAKEHUM MPHU 3aJIaHHBIX 3HAYCHUSAX
MepEMEHHBIX.

BoinonHate npeoOpa3oBaHMsi  1I€JIOTO  BBIPAXEHUS B  MHOIOUWIEH
MPUBEICHUEM TTOI00HBIX CJIaraéMbIX, PACKPhITHEM CKOOOK.



BpINONMHATE YMHOXKEHHE OJHOYJICHA HAa MHOIOWIEH M MHOIOWIEHa Ha
MHOTO4JIEH, IPUMEHATh (DOPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymecTBIATh PA3J0KEHUE MHOTOWIEHOB HAa MHOMHTEIHM C IOMOIIBIO
BbIHECEHUSI 32 CKOOKM OOIIEro MHOXMTENSA, TPYNINUPOBKU CIaraeMblx,
npuMeHeHus1 GOpMYI COKPAIIEHHOTO YMHOKEHUS.

[IpumenaTs mnpeoOpa3oBaHUS MHOTOWIEHOB JUIS PELICHHUS pa3iMYHbIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTEIEHEH C HATYPAJIbHBIMU ITOKA3ATEISIMU IS
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHeHHs U HEPABEHCTBA

Pemrats nMHENHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, IPUMEHSS IPaBUJIa
nepexona OT MCXOAHOIO YpPaBHEHMS K paBHOCWIBbHOMY eMy. lIposepsrs,
SIBJISIETCS JIM YUCJIO KOPHEM YPaBHEHMUS.

[TpumensaTs rpaduueckre METOABI IPHU PEIICHUH JTHHEHHBIX YPaBHCHUU U
UX CUCTEM.

[TonOupaTe mpuMepbl Hap 4YMCEN, SBISIOUUXCS PEIICHHEM JHUHEHHOro
YPaBHEHUS C ABYMs [IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C
IBYMsl TEPEMEHHBIMH, TMONb3YSICh T'paUKOM, NPHUBOJIUTH NPHUMEPHI pPEHICHUS
YpaBHEHUS.

Pemate cucremsl AByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU, B
TOM 4YHCIIe TpaUIecKHu.

CocraBnaTe M pemiaTh JMHEHHOE YpPAaBHEHUE WIM CHUCTEMY JIMHEMHBIX
YPaBHEHUU 110 YCJIOBHUIO 3a/Ja4d, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJy4EHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxxarb Ha KOOPJIMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIHUE
3aJJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, UHTEpPBaJbl, 3alIMCHIBATh YUCIIOBBIC
MIPOMEXYTKH Ha aJIreOpanveckoM s3bIKeE.

OTMeyaTh B  KOOPJAMHATHOM IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpJMHATaM, CTPOUTh Trpapuku JuHEeHHbIX (yHkud. Crpouth Tpadukx
byHkIMM Y = [X|.

OnuceiBaTh C TNOMOIIBIO (YHKUIUNA M3BECTHBIE 3aBUCUMOCTH MEXKAY
BEJINYMHAMM: CKOPOCTb, BPEMs, PACCTOSHUE, ILIEHA, KOJIMYECTBO, CTOMMOCTD,
POU3BOIUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHre QyHKIMY 110 3HAUYECHUIO €€ apryMeHTa.

[TonnmaTts rpadudeckuii crocod MpecTaBICHUs U aHau3a HHHOPMAIIIH,
U3BJIEKaTh W UWHTEPIPETUPOBATh HMHPOPMALMIO U3 TpapuKOB peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEH.



K xoniy oOyudeHus B 8 KJjacceoOydaroniuiicss MOMYYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BBIYMCICHUSA

Hcnonb30BaTh HaYaIbHBIE TPEACTABICHUS] O MHOKECTBE JIEUCTBUTEIBHBIX
yucel Il CpPaBHEHUs, OKPYIJEHUS W BBIYUCIICHHM, HM300pakaTh
JNEUCTBUTEIILHBIE YMCIIa TOYKAMU HA KOOPAUHATHON IIPSMOM.

[IpuMeHsATh MOHATHE apUPMETUUECKOTO KBaJIPATHOTO KOPHS, HAXOIUTb
KBaJpaTHbIE KOPHU, UCTIOIBL3YS NMPU HEOOXOJIUMOCTH KaJIbKYJSTOP, BBIMOIHATh
npeoOpa3oBaHusl BBIPAKECHUM, COJIEPKAIIMX KBAJAPATHBIE KOPHHU, HUCIOIB3YS
CBOWCTBA KOPHEMN.

Hcnons3oBaTh 3anucu OOJIBIIUX U MAJIbIX YHACEI C TIOMOIIBIO JIECSITUYHBIX
npoOeii u crenexHeit yucia 10.

AJuire0OpanyvecKue BbIpPaKeHUs

[IpumMeHAT, TNOHSATHE CTENEHUW C UEIbIM I0KAa3aTeJIeM, BBIIOJIHATH
peoOpa30BaHUsl BEIPAKEHUH, COJIEPIKALIUX CTEIEHHU C LEJIbIM MTOKa3aTeeM.

BhINONHATH TOXAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BbIPAXKECHHI
Ha OCHOBE IpaBWJI ICUCTBUI HAaJl MHOTOWICHAMH U aJIreOpanyecKUMM IPOOSIMH.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[IpumMensTH MpeoOpa3oBaHuUs BRIPAKECHUH JJIs1 pELICHUS Pa3IMYHBIX 33/1a4
U3 MaTEMaTHUKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeliHbIe, KBAAPATHBIE YPABHEHUS U PALMOHAIIBHBIE YPABHEHHS,
CBOJIAIIMECA K HUM, CUCTEMBI IBYX YPABHEHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOAUTE MpOCTENIINE UCCIAEAOBAHNS YPABHEHUN U CUCTEM yYpaBHEHUM,
B TOM YHCIIe C MPUMEHEHUEM TpauuecKux MpefcTaBieHUl (yCTaHABIIUBATD,
MMEET JM YPAaBHCHUE WA CHCTEMa YpPABHEHUM PEUICHHS, €CIU HUMEET, TO
CKOJIbKO, U TpoYee).

[Tepexoauts OT ciaoBecHON (POPMYTHUPOBKH 3a/auu K €€ alredpandeckon
MOJEIN C IIOMOIIBK) COCTABJICHUS YPAaBHEHUS WIM CHUCTEMBI YpPaBHECHUH,
WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJa4yd MOJIYYCHHBIN
pe3yabTar.

[IprMeHSATh CBOMCTBA YUCIOBBIX HEPABEHCTB MJIsI CPABHEHUS, OLICHKH,
pelmarh JIMHENHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW M UX CUCTEMBbI, JaBaTh
rpadUyYecKyl0 WUTIOCTPALIMI0O MHOXECTBA PEHICHUNA HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKUNHA

[TornmaTe 1 KUCTIOIB30BaTh (PYHKIIMOHAIBHBIC TIOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHUS), ONMPENENATh 3HAaUCHUE (PYHKIIUU MO 3HAUYCHUIO
aprymeHTa, orpeaensaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.



Ctpoutsb rpaduku d1eMeHTapHbIX QYHKIIUN BUAA:

y = kIx, y = x2, y = X3,y = [X|, ¥ = VX, OmuchIBaTh CBOICTBA UHCIOBOIA
byHKIIMN TI0 €€ TpaduKy.

K koniy oOydenus B 9 kjacceoOydaromuiicss MOMYYUT CIEAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

Yucna v BIYMCICHUSA

CpaBHUBATH U YNIOPSAAOUYMBATH PALMOHAIBHBIE U HPPALMOHAJIBHBIC YUCIIA.

Boimonusats apudmernyeckre JOEHCTBUS € PALMOHATIBHBIMM YHUCIaMHU,
coueTras YCTHbIE M IIMCbMEHHBIE TNPUEMBI, BBINOJIHITH BBIUUCICHUS C
WPPALUOHAIBHBIMU YHUCIIAMU.

Haxomute 3HaueHus creneHed € LENBIMM TOKa3aTeNsIMA M KOPHEW,
BBIYMCIISITh 3HAUEHUS YUCIOBBIX BBIPAKECHUI.

OKpyrJisiTh ACUCTBUTENBHBIE YHUCIA, BBINOJIHATH MPUKUAKY peE3yJibTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs] 1 HEPAaBEHCTBA

Pewrats nuHEHBIE U KBaApaTHBIE YPABHEHUS, YPABHEHHUSI, CBOASAIIMECA K
HUM, TIPOCTEHIINE IPOOHO-PAIIMOHATIFHBIE YPABHEHUS.

Pemats cuctempl IBYX JIMHEMHBIX YPaBHEHHU C JABYMS NEPEMEHHBIMH U
CUCTEMBl JBYX YPAaBHEHMH, B KOTOpPBIX OJHO YPAaBHEHHE HE SBISETCA
JIMHEUHBIM.

Pemate TekcTOBblE 3ajaud  aareOpanyecKuM CHOCOOOM C IOMOIIBIO
COCTAaBJIEHHsS YpPAaBHEHUS WM CHCTEMBI JBYX YPaBHEHUMHM C JByMs
IIEPEMEHHBIMHU.

[IpoBoauTh NpPOCTENIIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH,
B TOM YHCIIe C MPUMEHEHUEM TIpaUuecKuX MpecTaBieHui (yCTaHaBIMBATh,
MMEET JIM YPAaBHEHHWE WM CHUCTEMAa YPAaBHEHUM PELICHUS, €CIU HMEET, TO
CKOJIBKO, U TpoYee).

Pemate nuHeliHble HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh
pelieHne HEPABEHCTB Ha YMCIIOBOW MPSAMOM, 3alUCHIBATh PELIEHHUE C IIOMOLIBIO
CHUMBOIJIOB.

Pemlatb cucTEMBl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMBI
HEPAaBEHCTB HA YHUCJIOBOM NPSIMOM, 3alMCBHIBATh PEHICHHE C IOMOLIBIO
CHUMBOIJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIMYHBIX 3a]1a4.

DyHKUNHA

PacroznaBath QpyHKIIMU M3ydeHHBIX BHIIOB. [loKa3bBaTh CXEMAaTHYECKH

pacroIo)eHne Ha KOOPJAMHATHOM TUIOCKOCTH rpadukoB GyHKIUH Buaa: Y = KX,



y=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |x|, B 3aBrcHMOCTH OT

3HauYEHUU KOA(DPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U N300pakaTh CXeMaTUYECKU rpaduK KBaIPATUUHBIX (DYHKIIHA,

OIMCHIBATh CBOWCTBA KBAIPATHUHBIX (YHKIIHH 110 MX TpaduKaM.
Pacro3naBaTh kBajpaTHyHyr0 GYyHKIHUIO 10 QopMmyIie,

IIPUBOAUTD

MIPUMEPHI KBaAPATUUHBIX (YHKLIMNA U3 peaTbHOM )KU3HU, PU3UKHU, T€OMETPHUH.
Yuc/i0BbIE OCTEA0BATEIBHOCTH M MPOrPeCcCuH
Pacno3sHaBaTh apuMeTHUYECKyI0 W T'€OMETPUYECKYI0 HPOrpeccHuu IpU

Pa3HBIX cIOCO0ax 3a/1aHus.

BbINONHATS  BBIYKMCIEHUS C UCHOJb30BaHUEM (opmyl N-ro ujeHa
apu(PpMETHIECKON 1 TeOMETPUUYECKON MPOrpeCcCil, CYMMBI IEPBBIX N YJICHOB.
N300paxaTh 4eHbl MOCIEAOBATEILHOCTH TOYKAMHM Ha KOOPIWHATHOU

II'TOCKOCTH.

Pematsb 3aJa4u, CBsA3aHHBIC C YHCJIOBBIMHU ITOCIICOOBATCIIBHOCTAMHA, B TOM
qucCJIC 3aaa4ud H3 peaHBHOﬁ KU3HHU (C HCIIOJIb30BAHUCM KaAJIbKYJIATOPA,

ITU(POBBIX TEXHOJOTHI).

TEMATHYECKOE IINTAHUPOBAHUE

[ kaace
KounyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBanue pa3iesioB U TeM é (uudposbie)
n/n NMPOrpaMMbI e 8 = o0pa3oBaTe/ibHbIE
L - o =) =)
2 &P 2 ec
= pecypeel
R = = 3
=]
(V]
1 | Yucia u Beraucienus. PanmonansHble yucia 25 1
2 | Anrebpanyeckre BhIpaKEeHHS 27 1
but6mmoreka [IOK
3 | YpaBHeHUs U HEPABEHCTBA 20 1
P P https://m.eds00.ru/7f415b90
4 | Koopaunats! u rpaduku. OyHKITUN 24 1
5 | IloBropenue u 0000IICHHE 6 1
OBIIEE KOJIMYECTBO YACOB TTIO TIPOTPAMME 102 5 0
8 kiacc
KonauuecrBouacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM o _ (undposbie)
n/n NPOrpamMmbl g = > é o0pasoBaTe/bHbIE
Q = 2 S S
© 2 €CYPChI
2] é S = g pecyp
1 | Yucna u Beruncnenus. KBagparHeie KopHU 15 bubnnorexa [HOK



https://m.edsoo.ru/7f415b90

Ypncna u BeranciaeHus. CTeneHs ¢ OCJIbIM
IIOKa3aTeJIEM

AnreOpanyeckue BeipaxeHusi. KBaapaTHbrit
TPEXUIICH

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

Anrebpanyeckre BbIPAKESHHUS.
Anrebpanyeckas 1poOb

15

YpaBHeHus u HepaBeHCTBA. KBasipaTHbie
YpaBHECHUS

15

VYpaBHeHus u HepaBeHCcTBa. CHCTEMBI
ypaBHEHUH

13

VYpaBHeHusa u HepaBeHCTBA. HepaBeHcTBa

12

Oynkiuu. OCHOBHBIE TOHITHS

Oynkiun. Yucnossle GyHKIUU

10

[ToBTOpeHue n 06001IIEHNE

OBLIEE KOJIMYECTBO YACOB I10 TIPOTPAMME

102

9 kJacc

HaumeHoBaHue pa3iesioB U TeM
MPOrpaMMbI

KoanuyecTBo yacoB

Bcero

KOHTp.pado1

bl

IIpakr.

padoThbI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypcsl

Yucna u BeIYUCICHUS. J|eCTBUTEIbHEIC
qycia

YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C
OJIHOY IIEPEMEHHOMN

14

VYpaBHeHus u HepaBeHCTBA. CUCTEMBI
YpaBHEHUI

14

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

16

bubmmoreka [JOK
https://m.edsoo.ru/7f419d08

DOyHKIMHU

16

YucnoBble MOCIEI0BATEIIBHOCTH

15

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3ATIHS
3HAHUU

18

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

102



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08

