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MHNOACHUTEJIBHAS 3AIITUCKA

AnreOpa gBisIeTCs] OJHUM U3 OTIOPHBIX KypCOB OCHOBHOTI'O O0IIEro 00pa3oBaHMs: OHA
o0OecreuynBaeT M3yYCHHUE [PYTUX AUCIHIUINH, KaK €CTeCTBEHHO-HAy4YHOTO, TaK U
I'YMaHUTApHOT'O LIMKIIOB, €€ OCBOCHHE HEOOXOAMMO ISl MPOAOKEHUsT 00pa30BaHUS U B
MOBCEHEBHOM JKM3HU. Pa3BuTme y o0O0ydaromMXcs HAyYHbIX MPEJACTAaBICHUNA O
MPOUCXOXKICHUH U CYHIHOCTH anreOpanyeckux aOCTpakiuii, crnocode OTpaKeHHs
MaTeMaTUYECKOM HAyKOM SBJICHHMM W TPOIECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTEeMaTUYECKOT0 MOJICTTMPOBAHNSI B HAYYHOM IMO3HAHUM M B MPAKTHKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUSI U KAYECTB MBINLJICHUS, HEOOXOAMMBIX JIJIs
ajianTaiuu B coBpeMeHHOM LudpoBoM obmiecTBe. M3yueHnue anreOpbl oOecreynBaeT
pa3BUTHE yMEHHUs HaOII0aTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL W BBIBOJBI, (opMynaupoBaTh yTBepxkaeHUs. OCBOEHHE Kypca aireOpsl
00€ecCreunBaeT Pa3BUTUE JIOTMUECKOTO MBIIIJIEHUS OOYYaloIIUXCA: OHM HUCHOJIBb3YIOT
JNEIyKTUBHbIE M WHIYKTUBHBIE pacCyXAcHUs, 0000IIeHHEe U KOHKPETU3AIUIO,
abctparupoBanue u aHajgoruto. O0yuenue anreope npeamnogaraeT 3HaUuTeIbHbIA 00BEM
CaMOCTOATENbHON JIEATEIbHOCTH 00yYarouInuxcs, IO3TOMY CaMOCTOSITEJIbHOE pelIeHUe
3a/1a4 SBISETCA peann3aiueit JesTeIbHOCTHOTO IPUHITUIIA O0YUCHHSL.

B cTtpykrype mporpammbl yuyeOHOro Kypca «Airedpa» ajis OCHOBHOTO OOIIETO
o0pa30BaHHsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOAUYECKUE JIMHUU:
«Hucna v BBIYUCICHUSY, K ANTeOpandecKue BhIPKEHUD, «Y paBHEHUS U HEPABEHCTBAY,
«Dynkuuny. Kaxnas U3 3TUX coAepKaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCs Ha
MPOTSIKEHUU TPEX JIET U3YUEHUSI Kypca, B3AaUMOJICHCTBYSl C IPYTMMU €ro JUHUsMH. B
X0JIe U3y4YEeHHs] YYEOHOro Kypca OOy4arollMMCs MPUXOIUTCS JIOTHUYECKH pPacCyXaTh,
HCIIOJIb30BaTh TEOPETHUKO-MHOXECTBEHHBIM s3bIK. B CBSI3U ¢ 3TUM B Mporpammy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEICTABICHHbBIC
BO BCEX OCHOBHBIX pa3felax MaTEeMaTHYECKOro O0pa3oBaHUsl U CHOCOOCTBYIOIIWE
OBJIAJICHUIO OOYYarONIMMHUCA OCHOB YHUBEPCAIHHOTO MAaTEMaTHYECKOTO  S3BIKA.
CopepxaTenbHON U CTPYKTYPHOUM OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay siBisieTcs
€ro UHTErPUPOBAHHBINA XapaKTep.

Conepxxanue muHUM «Yuciaa U BBIYMCICHUS» CIY>KUT OCHOBOM JJIs AajbHEHIIEro
U3Y4YEHUs] MATEMaTHKH, CIOCOOCTBYET PAa3BUTHIO y OOyYaroUuXcsl JIOTHYECKOTO
MBIIIUICHUSL, (OPMUPOBAHUIO YMEHHUS TOJIb30BAThCS AITOPUTMAaMM, a TaKXKe
NpUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IJisi TMOBCEIHEBHOW >KU3HU.
Pa3BuTue MOHATHS O YHMCIIE HA YPOBHE OCHOBHOrO 00IIEero oOpa3oBaHHUs CBS3aHO C
palMOHAIIBHBIMU U UPPAIIMOHAILHBIMU YUCIaMH, (OPMUPOBAHUEM IMPEACTABICHHUHN O
JNEUCTBUTEIBHOM YHCIIE. 3aBEPILICHUE OCBOCHUS YHCIOBOW JIMHUH OTHECEHO K CPETHEMY
o0mieMy 00pa30BaHUIO.

Copnepxkanue JBYX alreOpanyecKux JHHHM — «ANredpandeckue BbIPAXKEHUS» U
«YpaBHEHHs] U HEPABEHCTBA» CHOCOOCTBYET (DOPMHUPOBAHHUIO Yy OOYyYaIOLIUXCS
MaTEeMaTUYECKOro anmnapara, He00OX0JUMOTO JIJIsl PEIICHHS 3a/1a4 MaTeMaTHUKH, CMEXHBIX
NpPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ay. Ha ypoBHE OCHOBHOro OOIIEro
oOpa3oBaHusl Y4eOHBI MaTepuaj TPYNIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAXKCHUH.
Anrebpa JEeMOHCTpUPYET 3HAUYE€HHE MaTeMaTHUKA Kak s3blKa IS TOCTPOCHUS
MaTeMaTUYECKUX MOJIEIIEN, ONMCAHUs IPOLIECCOB U ABJICHUM peanbHOro Mupa. B 3agaun



oOy4eHus anredpe BXOASIT TakxKe adbHEHIIIee pa3BUTHE AITOPUTMHUYECKOTO MBITIICHHUS,
HEOOXOJIUMOT0, B YAaCTHOCTH, JJII OCBOEHUsI Kypca HHGOPMATHUKH, U OBJIAJICHUE
HaBBIKAMHM JICIYKTUBHBIX paccyxacHuil. [IpeoOpaszoBanme CUMBOIBHBIX (opm
CIIOCOOCTBYET  pa3BUTHIO BOOOpaKeHHS, CIIOCOOHOCTEH K MaTeMaTUYECKOMY
TBOPYECTRBY.

Conepxxanne GyHKIMOHATHHO-TPAPUYECKON JMHUM HAIEJICHO Ha MOJy4YeHUe
oOyyaromuMucs 3HaHUM O (QYHKIUSAX KaK BaXKHEHUIIEH MaTeMaTU4eCKOW MOJEIH IS
OMHCAHUS W HWCCIEJOBAaHUS PA3HOOOpA3HBIX MPOIECCOB W SIBIICHUW B TPHUPOAC U
oOmiectBe. M3ydyenne marepuana crocoOCTBYET Pa3BUTHIO Yy OOYYaIONIMXCS YMEHHS
HCIIOJIb30BaTh PA3JIMUHbIE BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKAa MATEMATUKU — CJIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckre, BHOCUT BKJIAJ B (POpMUPOBaHHE TIPEICTABICHUN O POJIU
MaTeMaTUKH B PA3BUTHU IIUBUIM3ALUH U KYJIbTYPHI.

CornacHo yyeOHOMY IIaHy B 7-9 kilaccax u3yyaercs y4eOHbId Kypc «Auredpay,
KOTOpPBI BKJIIOYAET CIEAYIOIIUE OCHOBHBIE pasfenbl cojepxkanus: «Yucma wu
BBIYUCIICHUS», «ANreOpanyeckue BBIPAKECHUS», «YPaBHCHUSI U HEPABEHCTBAY,
«DYHKIUN.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kinacce — 102
yaca (3 yaca B Hegento), B 8 kinacce — 102 yaca (3 yaca B Hegento), B 9 kitacce — 102 yaca
(3 yaca B HezeIO).

N3ydenune yaeOHOro Kypca « Aredpa» MOXKET OCYIIECTBIISATh B 2X BapHaHTaX:
e B 7 knacce — 102 gaca (3 yaca B Henento) uiu 136 yacoB (4 yaca B HEZEINIO);
e B 8 kimacce — 102 ygaca (3 yaca B Henento) win 136 JacoB (4 yaca B HEZIEIIO);
e B9 knacce — 102 vaca (3 yaca B Henento) unu 136 yacoB (4 yaca B HeZENIO);

B cB3u ¢ 3TUM TeMaTUYeCKO€ IUIAHMPOBAHUE M KAJICHAAPHO-TEMATHUYECKOE
IJIAHUPOBAHUE MIPEACTABIIEHO B IByX BapUaHTaX.



COJEPXAHME OBYYEHUA

7 KIIACC

Yucia 1 BHIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO] OT OJHOM (HOPMBI 3aITUCH Ipolei K
npyrou. IloHATHME panMOHAIBHOIO 4YHMCHA, 3alUCh, CPABHEHUE, YIOPSAIOYMBAHHE
paloHalNbHBIX unced. ApudMeTHdeckue AeUCTBUS C palMOHAJIbHBIMU YHCIIAMHU.
Pemienue 3aau u3 peaqbHON MPAKTUKKA HA YaCTH, HA IPOOH.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeNIeM: OIIpeiesIeHne, TpeoOpa30BaHre BhIPAKEHHI
Ha OCHOBE OMpEJIEICHUS, 3aTUCh OOIBIINX YKcel. [IpoleHThl, 3a1TUCh POIEHTOB B BUJIE
IpoOu 1 JpoOu B BUJI€ TPOLEHTOB. Tpy OCHOBHBIE 33JJa4l HA IPOLIEHTHI, pEIICHHE 3a1a4
W3 PeaJbHOU MPAKTUKH.

[IprMeHeHre NMPU3HAKOB JEIUMOCTH, PA3JIOKEHHE HAa MHOXKHUTEIM HaTypaJIbHBIX
quCell.

PeanpHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U oOpaTHasi TPOMOPIIMOHATEHOCTH.

AJuire0OpanvecKkue BbIPaKeHust

IlepemeHHBIE, YKMCIOBOE 3HAYECHUE BBIPAXKECHUS C NEPEMEHHOM. JlomycTuMmble
3HA4YeHUs1 NepeMeHHbIX. [IpencraBiieHHE 3aBUCUMOCTH MEXAY BEIUYMHAMHU B BHJIE
dbopmynbl. Beruncnenuss mo ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BBIPAKCHHIA,
TOJIECTBEHHO pPaBHBIE BBIPAXKEHUS, MPaBUia TPeoOpa30BaHUs CyMM U MPOU3BEICHHUIA,
MpaBujIa pacKpbITUs CKOOOK U MPUBENCHHS MOJOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEJIEM.

OnHounensl W MHoOrowieHbl. CreneHbp MHorowieHa. CllOeHue, BBIYMTAHUE,
YMHOXXE€HHE MHOIOWICHOB. DOpPMyJIbI COKPAIIEHHOIO YMHOXEHHUs: KBaJIpaT CyMMBI U
KBagpaT pa3HocTH. DopMysna pa3HOCTH KBaApaToB. Pa3iokeHHE MHOTOYIEHOB Ha
MHOKHUTEJIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHMs, TMpaBWjia NOpeoOpa3oBaHUsA  ypaBHEHUS,
PABHOCWJIBHOCTb YPaBHEHU .

JluHerHOoe ypaBHEHUE C OHOM MEPEMEHHOM, YUCIIO KOPHEW JIMNHEWHOTO YPaBHEHHS,
penmieHrne JIMHENHBIX YypaBHEHUMU. COCTABIIEHHE YPAaBHEHHUW IO YCIOBHIO 3a7a4M.
Pemenune TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPaBHEHHH.

JluneitHoe ypaBHEHHE C JByMs IepeMeHHbIMU U ero rpaduk. Cucrema IBYX
JTUHEHHBIX YPaBHEHUU C IBYMsI IEPEMEHHBIMH. Perenne cucteM ypaBHEHUH CIIocoOboM
MOACTaHOBKU. [IpuMepsI pelieHns TEKCTOBBIX 3a/1a4 ¢ TOMOIIBI0 CUCTEM YPABHEHHUI.

DOYyHKIUU

Koopannara Touku Ha npsmoi. HucimoBsie mpomexxyTku. PaccrosHue Mexny nByms
TOYKaMU KOOPAUHATHOU MPSIMOU.

[IpsimoyromnbHas cucreMa KoopauHat, ocu OX u Oy. AGciucca u opuHaTa TOUYKH Ha
KOOpJIMHATHON TIockocTH. [lpumepsl TpaduxoB, 3amaHHbIX ¢GopMynamu. YrteHue
rpadukoB peanbHbIX 3aBUcuMocTel. [lonsarue pynkuuu. I'paduk ¢pynkuuu. CpoiicTBa
bynakuii. JInneiinas ¢yakmus, e€ rpaduk. ['padux ¢ynkmuum y = [X|. ['paduueckoe
pELICHUE JTUHENHBIX YPABHEHUHN U CUCTEM JIMHENHBIX YPABHCHUH.

8 KJIACC

Yucja 1 BEIYUCJICHUSA



KBagpatueiit kopenb u3 umncia. [lonstue o0 uppanmoHaibHOM vKciie. [lecaruunbie
NpUOIMKEHUs UppalMoHalbHbIX uyHcen. CBoicTBa apuMeTHYecKuX KBaJpaTHBIX
KOpHEW U X MPUMEHEHUE K MPEeoOPa30BAHUIO0 YUCIOBBIX BBHIPAXKEHUN U BBIUMCICHUSIM.
JleCTBUTENIBHBIC YHCIIA.

Crernensb ¢ 1ebIM MoKa3aTeneM U €€ ceoiicTBa. CTaHmapTHAs 3alUCh YUCIA.

AuredpanvecKkue BbIPaKeHUs!

KBagpaTHbIil TpEXUsIEH, pa3a0oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanyeckasi 1pods. OCHOBHOE CBOWCTBO anredpanyeckoit apodu. CroxeHue,
BBIUUTAHKE, YMHOXKEHUE, JIeJIeHUE anreOpandeckux apooei. PaiimonanbHbie BIpaXKeHUS
U UX NMpeoOpa3oBaHUeE.

YpaBHeHUs] 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, opmysa KOpHEl KBaapaTHOTo ypaBHeHUs. Teopema Buera.
Peuiennie ypaBHeHM, CBOJAIINXCS K JTMHEHHBIM U KBajpaTHbIM. [IpocTeiiue npo6Ho-
palMOHAIIbHBIE YPAaBHEHHS.

I'paduueckass wHTEpHpeTalus ypaBHEHUU C JBYMSI MEPEMEHHBIMU U CHCTEM
JIMHENHBIX YPABHEHUM C ABYMsI IEpeMEHHBIMU. [[pMepBbI pelieHus CUCTEM HEJTMHEUHBIX
YPaBHEHH C ABYMS IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM INIEPEMEHHOM.
PaBHOCMIIBHOCTH HEpABEHCTB. JINHENHBIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKIMHA

[Tonsitne ¢Gynkmuu. OOnACTh ONpEACTCHUS W MHOXKECTBO 3HAYCHHH (PYHKITUH.
CrnocoOwI 3a1aHust QyHKITH.

I'padux ¢pynkuuu. Yrenue cBoilcTB pyHkumu no e€ rpaduky. IIpumepsr rpadpukos
GyHKIHIA, OTPAXKAIOMIUX PEeaTbHBIE MPOIECCHI.

@OYHKIMY, ONUCHIBAIOLIUE MPSAMYIO U 00pPaTHYIO MPOMOPIIMOHAIIBHBIE 3aBUCUMOCTH,
nx rpadukn. OyHkupn y = X2, y = X3, ¥ = VX, y=|x|. [padudeckoe perenne ypaBHeHuit
Y CUCTEM YpPaBHEHUM.

9 KIIACC

Yucna v BBIYUCTCHUSA

PanimonanbHble uwWclia, UppallMOHAIbHBIE YHCIA, KOHEUHbIE U OECKOHEUYHBIE
JeCATUYHBIE TpoOu. MHOXKECTBO JNEHCTBUTEIBHBIX YUCEN, NEHCTBUTEIBLHBIE YUCIa KaK
OCCKOHEUHBIC JeCATHYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACEII U KOOPAUHATHON IIPSMOM.

CpaBHeHHE  JCHUCTBUTENIBHBIX  4HCEN,  apuPpMETUUYECKHUE  JICUCTBUA  C
JNEUCTBUTENBHBIMU YHCIIAMMU.

Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA, UTUTEIBHOCTD MPOIIECCOB B OKPY>KAIOIIEM
MHpE.

[TpubmxéHHOE 3HAUECHNE BEIMYUHBI, TOYHOCTH MpuOrmkenus. OKpyTriIeHHe Yuced.
[Ipukuaka U olleHKa pe3yIbTaTOB BHIYMCICHUM.

YpaBHeHUs] U HEPABEHCTBA

JInnenHoe ypaBHEeHuUe. PenieHne ypaBHEeHUM, CBOJSIIMXCS K JIMHEUHBIM.



KBanparnoe ypaBHeHue. PemeHune ypaBHEHUN, CBOJSIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepbl pemieHHsT yYpaBHEHUH TPETbEW U UYETBEPTOU
CTEIIEHEW PA3JI0KEHUEM HA MHOKHUTEIH.

Pemenne npoOHO-pallMOHaNBHBIX YpaBHEHHMM. PelneHue TEKCTOBBIX — 3ajay
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ IByMs IEpEMEHHBIMU U €ro rpaduk. Perenune cuctem aByX JTMHEHHBIX
YpaBHEHHMU C JBYMs II€pEeMEHHbIMHU. PelleHue cucTteM [ByX YpPaBHEHHM, OJHO W3
KOTOPBIX JJUHEHHOE, a APYroe — BTOpoii crenenu. [ paduyeckas HTEpIpeTaus CHCTEMbI
YPAaBHEHHI C IByMS IEPEMEHHBIMH.

Perienune TEKCTOBBIX 3a/1a4 anreOpandeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienue IMHENHBIX HEPABEHCTB C OJIHOM IEpEMEHHOM. Pellienue cucteM JTMHENHBIX
HEpPaBEHCTB ¢ oOAHOW mepemeHHOW. KBangpartneie HepaBeHcTBa. [ 'padudeckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMH.

DOYyHKIUU

KBagpatuunas gynkmus, e€ rpadguk u cBoiicra. [lapabomna, KoopaAMHATHI BEPITUHBI
napaboJibl, 0Cb CHMMETPUHU MapaloIbl.

Ipaduxu bysxmmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTBa.

Yucsi0BbIE MOC/IEI0BATEIBHOCTH U MIPOTPeCcCUm

[loHATHE  YMCIOBOM  MOCIEAOBATEIBbHOCTH.  3aJaHHE  IOCIEAOBATEIbHOCTH
peKyppeHTHOM dhopmyoit u Gpopmysoit N-ro wieHa.

Apudmernueckass u TeoMerpuueckas nporpeccur. Popmynbl  N-TO  YieHa
apu(pMETUIECKON ¥ TEOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX N WICHOB.

N3o00pakeHue 4wieHOB apu(PMETHIECKON U T€OMETPUUECKON MPOrpeccuil TOUKaMu Ha
KOOpPJIMHATHOM IIJIOCKOCTH. JIMHEWHBII MW 3KCIOHEHUHANbHBIA POCT. CIIOXKHBIE
IIPOLIEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yJbTAaThbl OCBOSCHHS IPOrpaMMbl YIEOHOro Kypca «Auredopay
XapaKTEePU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJICHUEM HHTEPECa K MPOILIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHXKCHUSM POCCUHUCKHUX MAaTEMaTUKOB U POCCUHCKOU
MaTEMaTHYECKOM IIKOJIbI, K MCHOJB30BAHUIO ATHUX JOCTHKEHUM B APYrUX HaykKax W
NPUKIAIHBIX cdepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH IpakJaHWHA U peai3alluy ero Ipas,
MPEJCTABIICHUEM O MATEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYD, SIBJICHHH, MPOIIEAYpP IPakIaHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI),
FOTOBHOCTBIO K OOCYXACHUIO ATHYECKHX MPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM
MPUMEHECHUEM JOCTHKCHHN HAyKH, OCO3HAHUEM BaXHOCTH MOPAIbHO-3THYECKUX
MIPUHITUIIOB B JEATEIBbHOCTU YUEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYaCTHUE B PEIICHUM MPAKTUYECKUX 3a/1a4 MaTEMAaTUUYECKOU
HaMpaBJICHHOCTH, OCO3HAHUEM BAXXHOCTHM MaTEMaTHYECKOro o0pa3oBaHUs Ha
MPOTSDKCHUHM BCEH JKU3HM JJI  YCHENTHOW MpodeCcCHOHATBHOU NEATeTbHOCTH |
pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M  TOCTPOCHHEM
WHJIUBUAYAIBHOM TPaeKTOpUU OOpa30BaHUS U >KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHATLHOMY U A3CTETUYECKOMY BOCIIPUATHIO MATEMAaTHUYECKUX
00BEKTOB, 3aJa4y, pCEIICHUM, PACCYXXICHHH, YMEHHIO BUJIETh MaTEMaTHUYECKHE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpHUEHTAIMEH B JEATEIBHOCTA Ha COBPEMEHHYIO CUCTEMY HAaYUYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKA, NPHUPOABI W OOIIECTBa,
MMOHMMaHUEM MaTEeMaTHYECKON HayKH Kak c(epbl YeITOBECUCCKON JCATEIHHOCTH, ITAIlOB
€€ pasBUTHS W 3HAYMMOCTH ISl Pa3BUTHUS [MBWIM3ALMH, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM M MaTeMaTHYeCKOM KyJbTYpOH KaK CpEJICTBOM IIO3HAHMUS MHPA,
OBJIQJICHUEM MPOCTEHIIIMMH HABBIKAMH MCCIIEIOBATEIBCKOMN JEATEIBbHOCTH;

6) ¢usuyeckoe BocnUTAHUHE, (POPMHUPOBAHHE KYJILTYPbl 3A0POBbS U
IMOIHMOHAIBHOTO 0JIArONOJIyYHs

FOTOBHOCTBIO MPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbBS,
BEJICHUS 3JI0POBOTO 00pa3za >XKU3HHU (30POBOE MUTaHUE, COATTAHCHPOBAHHBIM PEKUM
3aHSATUN U OT/ABIXA, peryJisipHas pusnueckasi akTUBHOCTH), C(OOPMUPOBAHHOCTHIO HABBIKA
pediekcur, mpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOro >K€ IpaBa JPyroro
YEJI0BEKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:



OpUEHTALMEd Ha NMPUMEHEHHWE MaTeMaTHYECKUX 3HAHWM Uil PEIIeHHs 3a1ad B
00JIaCTU COXPAHHOCTU OKPY’KaIOLIEH Cpelibl, MJIaHUPOBAHUS MOCTYIKOB M OLUEHKH UX
BO3MOXXHBIX TIOCTICACTBUM JJIsi OKpYXKAlolleil cpenbl, OCO3HAaHHWEM TIJI00AIbHOTO
XapakTepa dKOJOTHYECKUX IMpoOJieM U IyTeH UX pelIeHus;

8) ajanTanusa K U3MEHSIIOIMMCSH YCJIOBHSAM COLMAIbHONW M IPUPOIHON cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUSX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 AESTENbHOCTh, B TOM YHCIE YMEHUE
YUUTBCA Y JPYTHX JIIOJEH, TpUoOpeTaTh B COBMECTHOW AEATEILHOCTH HOBBIC 3HAHUS,
HaBBbIKU Y KOMIIETEHIIUHU U3 OIBbITA JPYTHUX;

HE0OXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWI, B TOM 4Hciie (HOpMYIUPOBATH
UJey, OHATHUS, TUIIOTE3bl 00 0OBEKTAX U ABJIECHUAX, B TOM UUCIIE PAHEE HEU3BECTHBIX,
OCO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAHUWA M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAalUIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOUINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBIE PELIEHUS
U aelcTBUd, (GOpMYJIMPOBATh U OLICHUBATH PUCKHU U MOCIEACTBUS, JOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

ba3oBble jjornueckue aeiicTBUs:

® BBLIABJISITh M XAPAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMAaTHYECKUX
O0OBEKTOB, TMOHATUHN, OTHONICHUN MEXIy MOHSATUSIMH, (OPMYJIUPOBATH OMPEICICHUS
MOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIacCU(pUKAIIUU, OCHOBAHUS JIS
0000IIIeHNs U CPABHEHHUSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;

® BOCIPUHUMATb, bopMynpoBaTh u npeoOpa3oBbIBAThH CYKJICHUS:
YTBEPJIUTEIIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIEC, YACTHBIC U OOIIUE, YCIOBHBIC;

® BLIABJISTH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEYHS B
(dakTax, TaHHbBIX, HAOIIOJICHUSX U YTBEPKACHUSAX, IpejIaratb KpUTEPUU J1JIs1 BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUN;

e JiejaTh BBIBOABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e pa3Ouparh JOKA3aTelIbCTBA MATEMaTUYECKUX YTBEPXKICHUHN (OpsiMble U OT
MIPOTUBHOTO), POBOJIUTH CaMOCTOSITEJIbHO HECJIO)KHBIE JI0Ka3aTeIbCTBa
MaTeMaTU4YecKuX (aKToOB, BBICTPAMBATH APTYMEHTALMIO, NPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS,

e BHIOMpATH CIIOCOO perieHus: yaeOHol 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHusi, BIOUpaTh HauboJiee MOAXOIAIIUNA C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBarejbcKHue 1eCTBUA.

® LCIMOJIb30BaTh BOMPOCHl Kak MCCJIEAOBATEIbCKUI HWHCTPYMEHT [O3HaHWUS,
(bopMyIMpPOBaTh BOMIPOCH], PUKCHUPYIONIHE TPOTUBOPEUHE, TPOOTIEMY, CAMOCTOSATEIHHO
yCTaHABIMBAaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH TMIIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3UIINIO0, MHEHUE;



® IIPOBOJUTBH [10 CAMOCTOSTEIBLHO COCTABICHHOMY IJIAHY HECJIOKHBIN SKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYECKOTr0 O0BEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKITY COOO0M;

® CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUST W BBIBOABI IO pPeE3yJibTaTam
MPOBEAEHHOIO0 HAOJIO/IEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTh MONYYEHHBIX
PE3YyJbTAaTOB, BHIBOJOB U 0000IIECHMUII;

® IPOTHO3UMPOBATh BO3MOXHOE pPa3BUTHE MpOLECcca, a TaKXKE BBIIBUIAThH
MPEATNOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nHpopmanueii:

® BBISIBJIIATH HEJOCTAaTOYHOCTh M M30BITOYHOCTh MH(OpPMALUK, JaHHBIX,
HEOOXOAMMBIX JJIsl pELICHUS 3aauH;

e BpIOMpaTh, AaHANU3UPOBATh, CHUCTEMATHU3UPOBATh W  HHTEPIPETUPOBATH
MH(OPMaLIMIO Pa3IMYHbIX BUIOB U (POPM IPE/ICTABICHHUS;

e BbIOMpaTh QopMy MNpeacTaBiIeHUs MHOOPMAIIUU U WUIIOCTPUPOBATH pelIacMble
3a/layu CXeMaMu, uarpaMmmMaMu, HTHOW rpapmKoi U MX KOMOUHALIUSIMU;

® OLIEHMWBATh HAIEKHOCTh MHPOPMAIMH IO KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM
UM COPMYIIMPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE ACHCTBHSA:

® BOCIpPUHUMATh U (HOPMYIUPOBATH CYXKIACHHUS B COOTBETCTBHM C YCJIOBUSMHU H
HEeJIsIMU OOIIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBATh MOSCHEHUS MO XOAY PEIICHUs 3a7a4d, KOMMEHTHUPOBATh
IIOJIyYEHHBINA pe3ybTar;

® B X0/¢ OOCYXJEHHUsl 3a/JaBaThb BOMPOCHI IO CYIIECTBY OOCYX/1aeMOH TEMBlI,
npoOJIeMBbl, pEelIaeMOl 3a/layu, BBICKA3bIBaTh WJEW, HAIICJICHHbIE HA MOUCK pEelIeHUS,
COINOCTABJISITh CBOM CYXIEHUS C CYXACHUSAMU JAPYTUX YYaCTHUKOB JIMajora,
oOHapy>XMBaTh Pa3IMUME U CXOACTBO MO3UIIMI, B KOPPEKTHOH dopme HopMyIupoBaTh
Pa3HOIJIACHSI, CBOU BO3PAXKEHUS;

® MIPEJACTABISATH PE3yJbTaThl PEUICHUS 3a/layd, HKCIEPUMEHTa, HCCIEIOBaHUS,
MIPOEKTa, CAMOCTOSITENBHO BBIOMPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajay
MPE3EHTALNH U OCOOEHHOCTEN ayIMTOPHUH;

® MOHMMAaTh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIMBHIYaJIbHOM
paboThI NpU PELICHUH YYEOHBIX MaTEMaTUYECKUX 3a/1aY;

® IpUHUMAaTh LEJIb COBMECTHOM JEATEIbHOCTH, IUIAHWPOBATh OpPraHU3aIUIo
COBMECTHOM pabOThI, pacrpenensaTh BUAbl padoT, TOTOBApUBATHCS, OOCYKIATh MPOIIECC
U pe3yibTat padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

® y4YacTBOBAaTh B TPYMIOBHIX (popmax paboThl (0OCYyXIeHWs, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBbI U IPYTHUE), BHIIIOJIHITH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU
JEUCTBUA C APYTMMH WIEHAMH KOMaH/bl, OLIEHUBATh KAYE€CTBO CBOETO BKJIaJa B OOLIMI
HOPOAYKT 10 KPUTEPHUAM, CPOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe 1elCTBUSA

Camoopranm3anus:

® CaMOCTOSITEJILHO COCTABJISITH IIJIaH, aITOPUTM PELIEHUS 3aAauu (UJIU €ro 4acTh),
BBIOMpPATh CHOCOO pEIIEHUs C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX



BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTHPOBATh BAPUAHThI PELICHUN C y4ETOM
HOBOI MH(pOpPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

® BJIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ysbTara
pelIeHUs] MaTeMaTUYeCKOH 3a/1auH;

® pEeABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHb IIPH PELICHUU 33J]1a4M,
BHOCUTbH KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAaWICHHBIX
OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBUE pE3yibTaTa JAEITEIIbHOCTH ITOCTaBICHHOW ILENId H
YCIIOBUSIM, OOBSICHATh NPUYUHBI JOCTH)KCHUS WIM HENOCTHXKEHHUS IeJId, HaXOJIUTh
olIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K koHiy oOydenus B 7 kjacce o0ydaroniuiicsi MOJyYUT CIAEAYIOUIUE MPEIMETHbBIC
pPE3YIbTATHI:

Yucia 1 BBIYUCJICHUS

BrinonHsaTh, coueTast yCTHBIE M MUChbMEHHBIE MPUEMBI, apu(PMETHIECKUE TEUCTBUS C
palMOHAIbHBIMU YK CIIAMH.

HaxonauTh 3Hau€HUs1 YUCIOBBIX BBIPAKEHUN, IPUMEHSITh Pa3HOOOpa3HbIE CIIOCOOBI U
NpUEMBI BEIYHMCIICHUS 3HAUYEHUN TPOOHBIX BBHIPAKEHUI, COJIEPKAIMUX OOBIKHOBEHHBIE U
JECATUYHBIC TPOOU.

[Tepexoauts OT oxHON (oOpMBI 3amuic Yuced K Apyroi (mpeoOpa3oBBHIBATH
JECATUYHYIO Ip0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUYHYIO POOB).

CpaBHUBATh U YNOPSAI0YMBATH PAlUOHAIIBHBIC YUCIA.

OKpyrisaTh yucia.

BpInonHAT NPUKHAKY M OLIEHKY pEe3yJbTaTa BBIYMCIEHUW, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKCHUIN. BBINONHATH AEHUCTBHUS €O CTEHNEHSAMU C HaTypaJbHBIMU
MMOKa3aTeIsAMHU.

[IprMeHsATh NPU3HAKHU AEITUMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATyPAJIbHBIX YHCEIL.

Pemiath nmpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4M, CBSI3AHHBIC C OTHOIICHUEM BEJIUYMH,
MPONOPLUHOHAIBHOCTBIO  BEJIMYMH, MPOIEHTAMH, WHTEPNPETUPOBATh PE3YJIbTAThI
peneHus 3a1a4 ¢ y4ETOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMM PAacCMaTpPUBAEMBbIX
0OBEKTOB.

AsreOpanvecKkue BbIPaKeHUsA

Ucnonb3oBaTh anreOpanvyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHATH €€ B
MPOIECCE OCBOCHHUS YUeOHOTO MaTepurala.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUW TMpU 33JaHHBIX 3HAYCHHUSX
MePEMEHHBIX.

BrimonHsaTeh mpeoOpa3oBaHUs IIEJIOTO BBIPAKEHHUS B MHOTOYJIEH MPUBEICHUEM
MOJO0OHBIX CIaraeMbIX, PaCKpbITUEM CKOOOK.

BhINOMHAT YMHOXKEHHE OJIHOWIEHA HA MHOTOYJIEH U MHOTOYJIEHA HA MHOTOYJIEH,
MPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH.



OcyuiecTBIATh pa3I0KeHUE MHOIOYIEHOB Ha MHOKHUTEIIH C MOMOIIBIO BEIHECEHHS
3a CKOOKHM OOIIEro MHOMUTENS, TPYNIUPOBKH CllaraéMbIX, HpUMEHEHUs (Hopmys
COKPAILLIEHHOI0 YMHOXEHHUS.

[IpuMenaTy mpeoOpa3zoBaHUsT MHOTOYICHOB JUIsl PEIICHHs Pa3jMYHbIX 3a/ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATIbHON MPAKTUKHU.

HUcnonp30oBaTh CBOMCTBA CTENEHEM C HATYpaJbHBIMU IIOKA3aTEJSIMA IS
peoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pewiats nuHeliHbIE YpaBHEHUS C OJJHOM MEPEMEHHOM, IPUMEHSS IIpaBUjia nepexona
OT MCXOJHOTO YpPaBHEHHsS K PAaBHOCWIBHOMY eMy. [IpoBepsATh, SABISETCS 1M YHUCIO
KOpPHEM YpPaBHEHUS.

[IpumensTh rpaduueckre METOAbI MPU PEIICHUU TUHEHHBIX YPABHEHHUH U UX CUCTEM.

[TonGupaTh npuMepsl map YUCEN, SIBISIOMINXCS PEUICHUEM JTMHEHHOTO YpaBHEHUS C
IBYMs MIEPEMEHHBIMU.

CTpouTh B KOOPJIMHATHOM IJIOCKOCTH T'paUK JIMHEWHOIO YpPAaBHEHUS C JIBYMs
MEePEMEHHBIMHU, MOJIB3YACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemiats cuctemsl IBYX JIMHEMHBIX YPAaBHEHUH C ABYMS MIEPEMEHHBIMU, B TOM YHUCIIE
rpaduyecku.

CocTtaBnsaTh U pemaTh JMHEWHOE YPABHEHHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUM 10
YCIOBHUIO 3aJlauyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadd
MOJIYyYEHHBIA pe3yJIbTar.

DOyHKIMHA

N3o0pakath Ha KOOPAWMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, MHTEpBaJbl, 3allUChIBaTh YWCIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTMeuarb B KOOPJIMHATHOW TJIOCKOCTH TOYKH MO 33JJaHHBIM KOOPJIMHATAM, CTPOUTh
rpaduku muHeRHbIX QyHKIMA. CTpouTh rpaduk GyHKUIUU Y = [X].

OnuceiBaTh ¢ NOMOIIBIO (DYHKIIMN U3BECTHHIE 3aBUCMMOCTH MEXY BEIUYMHAMU:
CKOpPOCTb, BpEMS, PacCTOSHHE, LI€HA, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHMe PYHKITNU 110 3HAYCHHIO €€ apryMeHTa.

[TonumaTts rpaduyeckuii cnocod NpeacTaBieHus U aHaIu3a HH(popMaIm, u3BJieKaTh
Y MHTEPIIPETUPOBATH HHHOPMAIIHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K xoniy o6yuenus B 8 kjacce oOy4arOmIMIICS MOJIYYUT CIEIYIOUIUE MPEIMETHbBIC
pPE3yJbTATHI:

Yucaa 1 BBIYUCICHUSA

Hcnonp30BaTh HaYAJIBHBIE TPEACTABIEHUS O MHOKECTBE IEUCTBUTEIIBHBIX YUCET IS
CpaBHEHMUSI, OKPYTJICHUS U BBIYUCICHUMN, N300paxaTh JACHCTBUTEIIbHBIC YUCTIA TOYKAMHU
Ha KOOPJAWUHATHOU MPSIMOU.

[IpuMeHsTh OHATHE ApUPMETUUECKOTO KBaJAPATHOTO KOPHS, HAXOIUTh KBaJIpaTHbIE
KOPDHH, HUCIIOJIB3Ys TPH HEOOXOMMMOCTH KaJIbKYJSITOP, BBINOJIHATH MPEeoOpa3zoBaHUs
BBIpaXXEHUH, COAEPKAIIMNX KBAJIpaTHbIC KOPHH, UCIIOJIB3Ysl CBOMCTBA KOPHEH.

Ncnonb3oBatTh 3anvcu OOBIINX U MAJIBIX YUCEN C TOMOIIBIO JIECATUYHBIX APOOEH 1
crernenet uncina 10.

AJure0panvecKkue BbIPaKeHUs!



[IpuMeHATH TOHSATHE CTETICHH C IEIBIM MTOKa3aTesIeM, BBITIOIHATh MPEoOpa30BaHUs
BBIPXEHUH, COZEPIKAIIMX CTETICHH C IIEJIbIM IMOKa3aTesIeM.

BoBITTOMHATE TOXIAECTBEHHBIE MPe0oOpa3oBaHUsS PAIMOHATIBHBIX BBIPAKEHUNW Ha
OCHOBE MPaBUJI ACHUCTBUI HaJ MHOTOYWICHAMH U aJIreOpandecKuMH IPOOSIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpuMenaTy TpeoOpa3oBaHUs BBIPAKEHUW I PEIICHUS pPa3IMYHbIX 3a/a4d U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PeabHON MTPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewlare nMHENHBIE, KBaJApaTHbICE YPABHEHHUS M PALMOHAIbHBIE YpPAaBHEHUS,
CBOJISILIIMECS] K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBoauTe mpocrermme UCCICA0BaHUS YPAaBHEHUM U CUCTEM YPAaBHEHUN, B TOM
yucjae C NPUMEHEHHEM TpauyecKux IMpeACcTaBlIeHU (yCTaHABIMBAaTh, HUMEET JIH
ypaBHEHHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

[TepexoauTh OT CIIOBECHON (OPMYJIMPOBKH 3a/1auu K €€ anredpandeckoil MOAeINu C
MIOMOIIBI0O COCTABJICHUSI YPaBHEHUSI WM CHUCTEMbl YpPaBHEHUMN, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1auy MOJIYyUYECHHBIA PE3yJIbTaT.

[IpuMeHsATh CBOMCTBA YHCJIOBBIX HEPABEHCTB Il CPaBHEHMS, OILICHKH, pellaTh
JUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW M WX CHUCTEMBI, JaBaTh I'PaPUUIECKYIO
WJUTIOCTPALIMIO0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHA

[TonumMaTe ¥ WUCHONB30BaTh (PYHKIMOHANBHBIE TOHSATHS U S3bIK (TEPMUHBI,
CUMBOJINUYECKHE OOO3HAYCHUS), ONPEACNATh 3HaueHHe (QYHKIUU 10 3HAYCHUIO
apryMeHTa, ONPEACNIATh CBOUCTBA PYHKITUU TI0 €€ rpaduKy.

Ctpouts rpaduku 3J1IeMEeHTapHBIX QYHKIMM BUAA:

y=KkiX,y=x2,y=x3y =X,y = \/X, OTHCHIBATh CBOMCTBA YHCIIOBOU (PYHKITUU T10
e€ rpaduky.

K xoHiy oOydenus B 9 kjacce oOydaroniuiics MoJyduT CIAEAYIONUE MPeIMETHbBIC
pPE3YIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHUBATh U yNOPSAI0YMBATH PAIMOHAJIBHBIE U UPPAIlMOHAJILHBIC YUCIA.

Boimonasate apudmMernueckue ACHCTBUS C palMOHAIBHBIMU YHCIAMHU, COYeTas
YCTHBIE W TMCBMEHHBIE MPUEMBI, BBINOJIHATh BBIUYMCICHUS C HPPALUOHAIBHBIMU
YUCJIaMHU.

HaxoguTe 3HaueHus CTENEHEW C UEIbIMU IOKA3aTeIIMU U KOPHEU, BBIYHCISATH
3HAYEHUS] YUCIIOBBIX BHIPAKECHUIA.

OKpyrisTh 1€MCTBUTENIbHBIC YU CIIA, BEITOIHATh IPUKUJIKY PE3YJIbTaTa BEIUUCICHUH,
OIICHKY YHCJIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiare nuHelHbIE U KBaJApaTHbIE YPABHEHUS, YPABHEHUS, CBOJIAILIMECS K HUM,
npocTeiime ApoOHO-paIlluOHATBHBIC YPABHEHUS.

Pemats cuctembl ABYyX JUHEHHBIX YPAaBHEHUM C JBYMsSI IEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBIISETCS JTUHEUHBIM.

Pemiath TekcTOBBIE 3a7auM aIreOpauyecKuM CIOCOOOM C MOMOIIBIO COCTaBJICHUS
YPaBHEHUS UJIU CUCTEMBI JBYX YPABHEHUN C JBYMsI IEPEMEHHBIMHU.



[IpoBoauTe mpocrenme UCCICI0BAHUS YPABHEHUN U CUCTEM YPAaBHEHUW, B TOM
yucie ¢ NpUMEHEHUEM Tpaduyueckux mpelcTaBlieHuid (ycTaHaBIMBaTh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPAaBHEHUI PELICHHUS, €CIIM UMEET, TO CKOJIBKO, U MIPOYEE).

PemaTe nuHeliHbIle HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh pellIeHUE
HEPaBEHCTB HA YMCJIOBOM MPSAMOIL, 3alUCHIBATh PEIIEHUE C TOMOLIBIO CHMBOJIOB.

Pemiats cucrembl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPAaBEHCTB Ha YHCIOBOM
MPSIMOiA, 3aIIUCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Wcnonbs30BaTh HEpaBEHCTBA MPU PEIICHUU PA3TUYHBIX 3a]1a4.

DyHKIMHA

Pacnio3naBate  (QyHKIMM  W3ydeHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKH
PAacIoyIOKEHUE Ha KOOPIMHATHOW TUIOCKOCTH IpadukoB QyHKIUH Buaa: y = Kx, y = kx +
b,y = k/x,y =ax2 + bx + ¢, y = x3, y = VX, ¥ = |X|, B 3aBUCHMOCTH OT 3HAYCHHUil
K03(pPHUIIHMEHTOB, OMMMCHIBATh CBOMCTBA (DYHKITHH.

Crpouth u wu300pakaTb CXEMaTHYECKHM TpauKd KBaJAPAaTUUYHBIX (DYHKIIHA,
OIMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUN MO UX TpaduKam.

Pacno3naBate KBagparuuHyro (QyHKIUIO 10 (opmysie, NTPUBOAUTH IPUMEPHI
KBaIPaTUYHBIX (QYHKIMA U3 peaTbHOM KU3HU, (U3UKH, TCOMETPHH.

YucsioBble MOCI€A0BATEIBHOCTH U IPOrPeccHm

Pacno3naBaTh apu(MeTHUecKyl0 M T€OMETPHUYECKYIO MPOTPECCUU MpHU Pa3HbIX
croco0ax 3a7aHusl.

BbINONMHATS BBIYUCIEHUS ¢ UCIIOJIB30BAaHUEM (POPMYII N-TO wieHa apupMeTUYECKOn
Y T€OMETPUYECKON IPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxkaTh 4eHbI MOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAUHATHOM TUIOCKOCTH.

PewaTte 3agauu, CBsI3aHHBIE C YHMCIIOBBIMHU IOCJEJI0BATEIBLHOCTSMHU, B TOM YHUCIE
3aJ1auy U3 peasIbHOM KU3HM (C UCTIOIb30BAaHUEM KAIBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
JyeKkTpoHHbIE (IU(POBHIE)
o0pa3oBaTeJIbHbIE Pecypchl
No Bcero
] HaumeHoBaHue pa3ie/ioB U TeM MPOrPaMMBbI (3
n/n Kownrp.
4acoB B
padoThI
HEJIEITI0
)
bubmmoreka [IOK
1 Tosropenue 4 L https://m.edso0.ru/7f414736
bubmmoreka [JOK
2 | Ywucina u BeluuciaeHus. PanroHaabHbIe YHCIIa 20 1 https://m.edsoo.ru/7f415b90
bubmmoreka IJOK
3 | Aurebpanseckue BrIpaxeHus 32 2 https://m.edsoo.ru/7f415b90
bubmmnoreka [JOK
4 | VpaBHCHHA 1 HCDABCHCTBA 19 0/1 https://m.edsoo0.ru/7f415b90
bubmmnoreka [JOK
S | Koopmmmarei i rpaguu. Oymiciuu 21 L https://m.edsoo.ru/7f415b90
bu6manoreka IJOK
6 Hostopenne u 0dodmenne 6 L https://m.edso0.ru/7f415b90
OBILIEE KOJTHYECTBO 9ACOB 110 IIPOI'PAMME 102 6/7
8 KIIACC
JyeKTpOoHHBbIE (HU(POBHIE)
o o0pa3oBaTeJIbHbIC pecypchl

/i HanmeHoBaHue pa3iesioB M TeM NPOrPaMMbl

Bcero
3

JaCoOB B

KonTtp.
padoThI



https://m.edsoo.ru/7f414736
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

HCICIIO

)
bu6mmoreka IJOK
1 Yucna u Berarcinenus. KBagpatHeie KOpHU 15 https://m.eds00.ru/7f417af8
2 UYwucnma u Beraucienns. CTEeHb C MeJIbIM ToKa3aTelieM 7 bubmorexa LHOK
' https://m.edsoo.ru/7f417af8
N bu6mauoreka [{OK
3 AnreOpanyeckue BolpaxkeHus. KBagpaTHsiii TpEXusieH 5 1 https://m.eds00.ru/7f417af8
bubmmoreka [JOK
4 Anre6pandeckue BeIpakeHHs. AnreOpanyeckas 1po0b 15 1 https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
5 VYpaBHeHus u HepaBeHcTBA. KBasipaTHbIE ypaBHEHUS 15 1 hitps://m.edsoo.ru/7f417af8
. bubmmoreka [JOK
6 VYpaBHeHnus u HepaBeHcTBa. CUCTEMBbl YPaBHEHH I 13 hitps://m.edsoo.ru/7f417af8
bubmmoreka [JOK
7 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.eds00.ru/7f417af8
bu6mnoreka IJOK
8 PynKLHH. OCHOBHEIE OHATHS > https://m.edsoo.ru/7f417af8
bu6mnoreka IJOK
o PyHKuun. TUCIOBBIC GyHKIHK o https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
10 HosToperme u odobmerue 0 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIHYECTBO 9YACOB 110 ITPOI'PAMME 102 0 6
9 KVIACC
JyeKkTpoHHbIE (HU(POBHIE)
No o0pa3oBaTesibHbIE PeCypChl
) HaumeHoBaHue pa3iesioB U TeM MPOrPaMMbl Bcero
n/n 3 Kowurp.
padoThI
9JacoB B



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

HCICIIO

)
1 | Yucna u Beruncienus. JleicTBUTENbHBIC YHCTIa 9 bubmorexa LIOK
. JTCHHL. . 8 https://m.eds00.ru/7f419d08
9 VYpaBHEHUSI U HEPABEHCTBA. Y PABHEHUS C OJHOM 14 bubmmoreka [JOK
IIEPEMEHHOI https://m.edso0.ru/7f419d08
. bubmmoreka [JOK
3  YpaBHeHus u HepaBeHcTBa. CUCTEMBI ypaBHEHUI 14 https://m.edsoo.ru/7f419d08
bubmmoreka [JOK
4 | YpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 https://m.edsoo.ru/7f419d08
bubmmoreka [JOK
° | Dymkwim 10 https://m.eds00.ru/7f419d08
6 | UwucioBble IIOCIEA0BATEIHLHOCTH 15 Brbmaorexa HOK
https://m.edso0.ru/7f419d08
. bubmmoreka [JOK
7 | IloBropenue, 0000IICHUE, CHCTEMATH3AIIMS 3HAHUI 18 https://m.eds00.ru/7f419d08
OBIIEE KOJIHYECTBO 9YACOB 110 IIPOI'PAMME 102



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