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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIIeYMBAET U3YyUEHHUE JIPYTUX TUCHUILIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM *U3HU. Pa3Butne y 00ydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTUYECKON HAYKOU SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITHU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIOaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUs. OCBOeHUE Kypca anreOpbl 00eCreuynBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJaroIIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENTFHOM ~ JIEATEIHPHOCTH OOYYaromuXcs, IOITOMY CaMOCTOSTEIHHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIIETo
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPaBHEHHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKH PACCYXKZIaTh, UCIOIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIMMUCS
OCHOB  yHHMBEPCAJIBHOTO Marematuueckoro s3bika. ConaepkaTeNbHOW U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaNbHENUIIEr0 U3y4yeHUs MaTeMaTUKU, CIIOCOOCTBYET PA3BUTHUIO Yy OOy4aIOLIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHYECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
KU3HU. PazBuTHeE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALMOHATIBHBIMU 4YHCIIaMU, (HOpMUpOBaHUEM



IPEICTABICHUN O IEUCTBUTEIBHOM YHCIIE. 3aBEPILICHHE OCBOCHHMS YUCIOBOM JIMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnep:kanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUsS] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHHUIO Y OOyUYaAIOMIMXCSA
MaTEeMaTUYeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHal TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH Kak s3bIKa s
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHHWs TPOLECCOB U  SIBJICHUUN
peanbHOrO Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
QITOPUTMHYECKOTO MBILIEHUS, HEOOXOIMMOT0, B YaCTHOCTH, JJI1 OCBOEHHUS Kypca
uHQOpPMATUKHA, W  OBJAJICHWE HABBIKAMU JCAYKTUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHUIO BOOOpa)KEHUS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKIMSAX KaK BaKHEHIIe MaTeMaTHu4ecKOM MOJIEIn
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOE U
obmectBe. M3yueHnue maTepuaa crnocoOCTBYeT pa3BUTHIO y OOYHAIOIITNXCSI YMEHUS
UCIIOJIb30BaTh pa3jMuYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (opMuUpoBaHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COACpKaHUS:
«Yucna W BBIUUCIEHHUA», «Anredpanyeckue BbIPAXEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heento), B 9 kiacce
— 102 gaca (3 yaca B HezenO).



COJAEPXAHUE OBYUEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEX0] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
yHOPSAIOYMBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEUCTBHS €
palMoOHaIbHBIMKU YuciaMu. Pemenne 3aa4 U3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEIeNIeHus, 3auch O0ibIuX uncen. [IpoieHTsl, 3anuch
MPOIIEHTOB B BUJE ApOOU U JpoOU B BHUAE MPOLIEHTOB. Tpu OCHOBHBIC 3aJlauyu Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
MPOMOPUHUOHAIIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs repemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXEHUS, TpaBUiia Mpeo0pa3oBaHUS CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPBITUS CKOOOK M MPUBEIEHUSI MOIOOHBIX CllaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOKEHHUE MHOTOUYJIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAAPAT CYyMMBbI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOI'O
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHUI IO YCIOBUIO
3a7auu. Perenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPABHEHUW C JIByMs IEPEMEHHbIMU. PellleHne CHUCTEM YpaBHEHUM
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. YnuciioBble IPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcimucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['padmyeckoe pelieHue IMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagpatueiii kopeHb u3 uwucna. [lonsitue 00 uppanvoOHAIBHOM YHCIE.
Hecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEH U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCITOBBIX BBIPAXKECHUM
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AJuiredOpanyecKue BbIPaKEeHUA

KBagpaTHbIil TpEXWIEH, PA3JIOKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PannonanbHbIe BRIpAKEHUS U UX MPpeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, hopmylia KOpHEH KBajipaTHOTO ypaBHEeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W  KBAJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTalivsd YpaBHEHUN C IBYMs MEPEMEHHBIMUA U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue pynkiuu. O61aCTh ONpPEEICHUS U MHOKECTBO 3HAUCHUN (DYHKITHH.
Crioco6sl 3aanust GyHKITHIA.

I'paduk ¢ynkuuu. Utenwe cBorcTB GyHKIUU 10 €€ rpaduky. IIpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIINKA, ONMUCHIBAOIINE TMPSMYI0 M OOpaTHYIO MPOTOPIMOHATHHBIC
3aBHCHMOCTH, uX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9 KIIACC

Yuciaa v BBIYMCICHUSA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OCECKOHEUHbIEC JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHME JIEUCTBUTENBHBIX YHCEN, apuU(PpMETHYECKUe JEHUCTBUS C
JEUCTBUTEILHBIMY YUCIIAMH.

Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHpA, JUIMTEIBHOCTh IIPOIIECCOB B
OKPY’KaIOIIEM MHUpE.

[IpubnmxEHHOE 3HAUCHUE BEIMYUHBI, TOYHOCTH NpuOImkenus. OKpyrieHue
yucell. [Ipuknika v oueHka pe3yibTaToB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHU M, CBOASAIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PelnieHue ypaBHEHHH, CBOASIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3a/iady
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ IByMsI IEpEMEHHBIMU U €ro rpaduk. PemieHue cucteM IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1a4 aNreOpandecKuM CIiocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOW TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['paduyeckass wWHTEpHpeTanvisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS
MIEPEMEHHBIMH.

DOyHKIUU

KBagpatnunas ¢yaknus, e€ rpadpuk u cBoictBa. [lapaboma, KOOpaAWHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'paduxu dysxmuit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.



YucsioBbIe MOCI€I0BATEIBHOCTH U MPOrPeccum

[loHaTHE YHCIIOBOM TMOCIEAOBATEIBLHOCTH. 3a/laHUE TIOCJIEIOBATEIIBHOCTH
PEKyppeHTHOI (popMmyIoit u GopMyIoi N-To diieHa.

Apudmernueckas u TreoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpeccHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIM POCT.
CI10KHBIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3allii ero
npaB, IMPEACTaBICHHEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAayKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa3oBaHMsl Ha MPOTSHKEHUHM BCEM JKU3HU MJis yCHEIIHOM NpodeccruoHalbHON
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MAaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHWS MHpA, OBJIAJICHUEM IPOCTEUIIMMM HAaBBIKAMU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a JKM3HM  (370pOBOE  IIMTaHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryisgpHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHUE MaTeMaTHUYECKUX 3HAHUM /I pellieHus 3a1a4 B
00J1aCTH COXPAaHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIECICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aIBbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCH YCJOBHSAM COLMAJBLHON WM NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OMBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TIaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYJIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATH  CYIIECTBEHHBIM  IPU3HAK
KIaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHpPOBaTh U  MOPEOOPa3OBBIBATh  CYXKICHUS:
yTBEPIAUTEIbHBIE W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHATIOTUH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSIMBIC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIEC TOKa3aTelIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaWBaTh AaPrYMEHTAILIMIO, IPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUNU C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

WCII0JIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbLCKUN MHCTPYMEHT MO3HAHUS,
(bopMyaMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NPoOIeEMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUIO0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEJIbHO COCTABJIICHHOMY IUJIaHY HECJIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE M0 YCTAHOBJICHUIO 0COOCHHOCTEMN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCA, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMALMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IPEICTABICHNUS,

BBIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl W ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTH WH(OOpPMAIMU MO KPUTEPUAM, MPEIIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHUS:

BOCIPUHUMATh U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS
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B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUS C CYXICHHSIMH JPYTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyue W CXOJCTBO IO3HIIMM, B
KOpPEKTHOM opme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKECHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POpMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHAUBHUIYaIbHOM
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

IPUHUMATh LEIb COBMECTHOU JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessTb BHABI pPadOT, JOroBapuUBaTHCA,
00CyX)aTh MPOLIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OcyxaeHHs, 0oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOOPJIWHHPOBATh CBOM [JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHbI,
OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELIECHUs 33Ja4yd (WU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOpPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUH 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHFHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOW LIEJIN U
YCIIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTHXKCHUS IICJIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI
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K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCs TOMYYUT CIEIYIOIINUE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BbInonHATh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeTHUECKHe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HA4YCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUHN POOHBIX BBIPAKCHHM, COMEPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh 0T 0oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAIEHBIC YHCIIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUN, OIEHKY 3HAUCHHI
YUCJIOBBIX BBIPAKEHUH. BBITOMHATH JAEHCTBUSA CO CTEMECHSIMH C HATYPaIbHBIMU
MIOKa3aTEISIMH.

[TpuMeHSATh TPU3HAKH ACTUMOCTH, PA3JIOKCHIE HA MHOYKUTEIN HATYPATbHBIX
YHCEJL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, TMPOTOPIIMOHANIBHOCTIO BEIWYWH, NPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl peIIeHUs 3a7ad ¢ YI4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcrnonb3oBaTh anredpanieckyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuaia.

Haxonute 3HadeHUsT OyKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHSIX
MePEMEHHBIX.

BrImoHITE MpeoOpa3oBaHus 1IEI0T0 BRIPAKECHHS B MHOTOWICH IPUBEIACHUEM
MOTOOHBIX ClTaraeMbIX, PACKPBITHEM CKOOOK.

BEITIONTHATE YMHOKEHHE OJIHOWICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCyIIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXKHTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIET0 MHOXKHUTES, TPYIIITUPOBKHU CJIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEICHUS Pa3jIMYHbIX 3a7ay
U3 MaTEeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IIOKA3aTEISIMHU IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA
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Pemwats yiMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMeEpbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHOM IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh Tpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayyl NOJIyYECHHBIN PE3yJIbTaT.

DyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/ JAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aNre0pandeckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIHUH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpeACTaBiICHUS U aHaiIu3a WH(OpManuwu,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peaTbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayaJlbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTb AEHCTBUTEIbHBIC
YHCJIAa TOYKaMH HA KOOPJAWHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HUCIOJIB3Yys IPU HEOOXOIMMOCTH KaJbKYJSATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, CONEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBIO JAECATHUHBIX
npoOeit u creneneit yucia 10.
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AsiredOpanyecKue BbIPpaKeHUs

[IpuMeHATh TOHATHE CTENEHH C LEJbIM [OKAa3aTeleM, BBINOJIHATh
npeoOpa3oBaHus BBIPAXKEHHH, COIEPIKAIIUX CTENIEHH C LETbIM MOKa3aTEJIEM.

BbINONHATE TOXAECTBEHHBIE MPE0OpPa30BaHUs PAllUOHATBHBIX BHIPAXKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJICHAMH U alIre0pandyecKUMu ApOOsIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmiaty nMHENHBIE, KBaJIpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT ciIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB /11 CPABHEHUS, OLICHKHU, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHMsI), ONpPENeNiATh 3HaueHHEe (YHKIUU IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/X, y=x2,y=x3,y = |x|, y = VX, OIiCBIBaTH CBOHCTBA YHCIOBON (hyHKIUH
o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHUT CIICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAJOUYNBATH PALIMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BrimonssTh apudMeTruueckue AHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHbIE MPUEMBI, BBINOJHATH BBIYMCICHUS C UppalMOHATbLHBIMU
YU CJIaMU.

HaxoauTp 3Hau€HUs CTENEHEN C LIENBIMU MTOKA3aTEISIMU U KOPHEH, BBIUYUCIIATD
3HAYEHUS] YUCIOBBIX BHIPAXKECHUM.

OKpyrJisiTh  TEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKUAKY PE3yIbTaTa
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.
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YpaBHeHNs U HEPABEHCTBA

PemaTe nuHENHbIE U KBapaTHbIE YPABHEHUSI, YDABHEHM S, CBOSIIMECS K HUM,
pocTerIne APOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHHW C JBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3amauM  anreOpandyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBaHUS YPABHEHUM U CUCTEM ypaBHEHMI, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKUX MPEACTaBICHUN (yCTaHaBIMBATh, UMEET
JY yYpaBHEHWE WM CHCTEMa YPABHEHUMN PELICHUs, €CIM MUMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pEelIEHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIllMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCIOBOM MPSIMOM, 3alIMChIBATh PEMIEHUE C TOMOUIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILIEHUN Pa3IUYHbIX 33a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUIO0B. lloka3piBaTh cxemMaTHUeCKU

pacIoyio’KeHNE Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB GyHKIMA Buga: Y = KX,y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K02 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIMHCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIUH TI0 UX Tpaduxam.

Pacno3naBaTh kBagpaTHuHyr0 QYHKIHIO 1O (HopMyIie, TPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NMOCI€10BATEILHOCTH H MPOTPeccUuH

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUHU TPU PA3HBIX
croco0ax 3aJaHusl.

BEIMONMHATE  BBIYMCICHHWS C  UCHONIB30BaHUEM (opMyn N-ro 4jeHa
apru(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJIECHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PeabHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOPa, IIUGPOBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudgpoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucia u BeIYKCIICHUS. PaliuoHalbHEIS o5 2 0 bubnunoreka LIOK
qyclia https://m.edso0.ru/7f415b90
bubnunoreka LIOK
2 AnrebOpandecKkue BhIPaXKCHUS 27 3 0 httos://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 2 0 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
4 Koopwnatet n rpaguki. Gynkin 24 2 0 https://m.edso00.ru/7f415b90
bu6nunorexa LIOK
S Tosroperne i 060bmerme 6 . 0 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 10 0
IMPOI'PAMME
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8 KVIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne i/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 UYucina u Berunciienns. KBagparasie KOpHU 15 1 0 https://m.edsoo.ru/7f417af8
Yucna u BeraucieHus. CTCIEHb ¢ [SIbIM bubnunoreka LIOK
2 7 1 0
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 0 bubnuoreka [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BeIpaKCHUSI. 15 1 0 bubnnoreka [JOK
AnrebGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 0 bubmuoreka [IOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 1 0 bubnnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
7 .H 12 1
YpaBHeHUs 1 HepaBeHCTBAa. HepaBeHcTBa 0 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
) . 1
8 YHKUHH. OCHOBHEIC MOHATHA > 0 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
) 4 1
o yHKUHH. HHCIOBbIE GyHKLH o 0 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
1 IT 1
0 OBTOpeHHE 1 0G00mente 6 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O
. 102 10 0

I[NPOT'PAMME
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9 KIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM nudpoBbIe
Ne n/n P Konrpoabubie  IIpakruueckue (mupp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Yucna v BeiunciieHus. JleiCTBUTENbHBIE 9 1 0 bubnuorexa [JOK
qyycia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 0 bubnnoreka [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnuorexa [JOK
YPaBHEHHUN https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
> DyHKuHH 16 ! 0 https://m.edso0.ru/7f419d08
bu6nmoreka [JOK
0
6 YucnoBsle OCIeI0BaTCIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 0 bu6nmoreka [JOK
3HAHUHU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 7 0
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUJId YYEHUKA

» Maremaruka. Anrebpa: 7-i kimacc: 6a30BbI YPOBEHB: yueOHUK; 15-¢ n3ganue,
nepepadoTtanHoe, 7 knacc/ MaxkapsrueB FO.H., Munmtox H.I'., HemikoB K.M. u
np.; nox penakuueit TensikoBekoro C.A., AKIIMOHEPHOE 00IIIECTBO
«M3parenbctBo «IIpocBenienne»

* Maremaruka. Anredpa: 8- kiiacc: 6a30BbIN ypOBEeHb: yUeOHUK; 16-¢ n3nanue,
nepepadboranHoe, 8 kiacc/ Makaperues F0.H., Munatok H.I'., Hemikos K.W. u
np.; nox penakuueit TenskoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO
«M3parenbctBo «IIpocBenienne»

* Maremaruka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEeHB: yUeOHUK; 15-¢ n3nanue,
nepepadboranHoe, 9 kimacc/ Makaperue 10.H., Munmatok H.I'., Hemkos K.W. u
np.; nox penakuueit TensikoBckoro C.A., AKIIMOHEPHOE 00IIIECTBO
«M3narenbctBo «IIpocBenieHue)

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

Anrebpa: 7-# Kiacc: JuAaKTHUYECKHUE MaTepralibl: yaeOHoe nocodue/ . U.
’Koxona, 0. H. Makapsrues, H. I'. Munatok. — 30-e u3z., crep. — Mockaa:
[IpocBenienue.

Anrebpa: 8-ii KJ1acc: TuAaKTUYECKUE MaTepuaibl: yaeoHnoe nocooue/ B. U.
’Koxoga, FO. H. Makaperues, H. I'. Munatok. — 30-e u3a., ctep. — Mockga:
IIpocsemieHue.

Anrebpa: 9-if kiacc: AuAaKTUYECKHUE MaTepualtbl: yueoHoe nmocooue/ F0. H.
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Makapsiues, H. I'. Munatok, JI. b. KpaitneBa. — 30-e uza., crep. — MockBsa:
[Ipocsemenue.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

bu6ymoreka [{OK https://m.edsoo.ru/7f415b90

bu6mmoreka I{OK https://m.edsoo.ru/7f417af8

bubmmoteka L{IOK https://m.edsoo.ru/7f419d08

SAKnacc https://www.yaklass.ru

Poccuiickas anextponnas mkoda https://resh.edu.ru

Yuu.py https://uchi.ru

Perry OI'D https://math-oge.sdamgia.ru
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