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HOACHUTEJBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OMOPHBIX KypPCOB OCHOBHOT'O OOIIETO
oOpa3oBaHMs: OHa OOECNEYMBACT H3Y4YCHHE IPYTHX AUCLUMILUINH, Kak
€CTECTBEHHO-HAYYHOTO, TaK U TYMaHHTApHOTO LHKIOB, €€ OCBOCHHE
HE0OXO0IUMO JJIsl MPOJIOJKEHUST 00pa30BaHuUs U B MIOBCEIHEBHON JKU3HH.
Pa3Butne y oOydaromuxcs HAyqHBIX MPEACTABICHUN O MPOUCXOXKICHUU
U CYIIHOCTH aireOpamdecknx aOCTpaKIui, Cmoco0e OTpaKeHHUs
MaTeMaTUYeCKOW HAYKOW SIBJICHWHA W TPOIECCOB B MPUPOJIEC U OOIECTRBE,
PO MaTEeMaTHUYECKOTO MOJECIUPOBAHUS B HAay4YHOM IIO3HAHUU U B
MpaKTHUKE CHOCOOCTBYeT (DOPMHUPOBAHMUIO HAYYHOTO MHPOBO33PEHUS U
KauyeCTB MBINUICHUS, HEOOXOIMWMBIX JUIS aJanTallii B COBPEMEHHOM
uudpoBom obmecTBe. M3ydeHue anreOpbl 0OECIEUUBAET Pa3BUTHE
yMEHHsSI HaOIt0/1aTh, CPaBHUBATh, HAXOAWTHh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBATh  CBOM  JICUCTBHS W BBIBOJBI,  (HDOPMYJIUPOBATH
yTBepxkaeHus. OcBoeHHEe Kypca aireOpbl 00€CIeunBaeT pa3BUTUE
JIOTUYECKOTO MBIIUICHUSI 00YYAIOUINXCs: OHU MCTIONB3YIOT JACTyKTUBHBIC
M UHAYKTUBHBIE pPAacCyXKJ€HHUsA, OOOOIIEHHE W KOHKPETU3ALMIO,
aOcTparupoBanue u a”ajoruto. OOydeHue anredbpe mpeanoaraet
3HAYUTENbHBII 00BEM CaMOCTOSATEIBHON JEATEIHHOCTH OO0YYaroImuXCs,
MO3TOMY CaMOCTOSITEJIbHOE peIICHHE 3a/lad SBISIETCS pean3aiuei
AESTeIbHOCTHOTO MPUHITUTIA O0yYeHUSI.

B crpykrype mnporpammbel y4eOHOTO Kypca «Aunredpa» s
OCHOBHOTO  00mIero 00pa3oBaHWsI OCHOBHOE MECTO 3aHUMAIOT
COJIep)KaTeIbHO-METOANYECKHEe JUHUH: «Ynucna ©  BBIYHCICHUSY,
«AnreOpanueckne  BBIPRKEHUS», «YPaBHEHUS U  HEPABEHCTBAY,
«Dynkum». Kaxmas v3 3THX COAEpKATETbHO-METOAUYECKUX JIMHUN
pa3BHUBAETCA Ha MPOTSHKEHUH TPEX JIET U3yUEHUs Kypca, B3aUMOICHCTBY S
C JIpyruMH ero JuHHsIMH. B Xome wu3ydeHus y4eOHOTO Kypca
0o0ydJarmuMcsl TPUXOTUTCS JIOTUYECKH PacCyXJIaTh, HCIIOIb30BaTh
TEOPETUKO-MHOXXECTBEHHBIN SI3bIK. B CBS3M ¢ OTUM B MpoOTrpaMMmy
y4e0HOTO0 Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPE/CTaBICHHBIE BO BCEX OCHOBHBIX pa3feinax MaTeMaTHYeCKOTO
00pa3oBaHUsI W CHOCOOCTBYIOIIME OBJIAJACHUIO OOYYaIOIIMMHUCI OCHOB
YHUBEPCAIBHOTO ~ MaTEeMaTH4YecKoro  s3bika. CoaepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO YU4eOHOro Kypca «AmnreOpay sBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copepxannie TMHUHA «YuUCIIa U BBRIYUCICHU» CITY>)KUT OCHOBOH ISt
JAJIbHEHIIIET0 W3YYeHHS MAaTeMaTHKH, CIOCOOCTBYeT pa3BUTHIO Y
Oo0ydJaromuxcst JIOTHYECKOTO MBIIIJICHHs, (OPMUPOBAHUIO YMEHUS
MOJIb30BaThCSl AJTOPUTMAMH, a TaKXKe MPHOOPETEHUIO MPAKTUIECKHUX
HABBIKOB, HEOOXOAMMBIX IS TIOBCETHEBHOW JKU3HU. Pa3BUTHE TIOHITHS O
YuCJ€ Ha YpPOBHE OCHOBHOrO 0OOIIEro o0Opa3oBaHMs CBSI3aHO C
palMOHAIBHBIMA M HPPAIMOHAIBHBIMU  YUCIaMHu, (popMUpOBaHHEM
NpPEICTaBICHU O JEeUCTBUTEIILHOM YHCJIEe. 3aBEepIIEHUE OCBOCHMUS
YUCJIOBOM JIMHUM OTHECEHO K CpelHeMY 0011eMy 00pa30BaHUIO.

Conepxanue AByX anreOpamdyeckux JIMHUA — «AJredpanyeckue
BBIPDAKEHUSD» M «YpaBHEHUSI UM  HEPABEHCTBA»  CIIOCOOCTBYET
dopMupoBaHHIO Yy  OOydYalIIMXCAd  MaTeMaTH4ecKoro  amnmnapara,
HEO0OXOIUMOTO JIJIsl PEIICHUS 33Jlady MaTEMAaTHUKH, CMEXHBIX MTPEIMETOB U



MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOrO 00IIEro
oOpa3oBaHMs y4yeOHBI MaTepHual IPyHIUPYETCs] BOKPYT PallMOHAIBHBIX
BbIpaKeHUI. Anredpa N1eMOHCTpUPYET 3HAUCHUE MAaTEeMAaTUKH KaK S3bIKa
JUIA TIOCTPOCHHUS MaTEeMaTHYEeCKHX MOJIENel, OMUCaHUs MPOIECCOB U
ABIICHUHN peajbHOro Mupa. B 3amaun oOydeHust anreOpe BXOIAT TaKxkKe
JalbHEeHIIIee pa3BUTHE AITOPUTMUYECKOTO MBIIICHUS, HEOOXOJUMOTO0, B
YaCTHOCTH, JJI1 OCBOEHUS Kypca MH()OPMATUKH, U OBJa/ICHUE HaBBIKAMU
JIeNyKTUBHBIX paccyxaeHuil. IIpeoOpazoBanune CcUMBOJBHBIX (HopM
CIIOCOOCTBYET Pa3BUTHIO BOOOpaXeHUs, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUECTBY.

Copepxanne (QyHKIMOHATBHO-TpA(QUUIECKON JIMHUU HAIEJIEHO Ha
MOJIydYeHHE OOYy4YaloIUMHCI 3HAaHUM O (QYHKIMSIX KAk Ba)KHEHIIeH
MaTEeMaTHYeCKOH  MOAENM  JUIsl  ONMHMCAHHUA H  HUCCIICJOBAHHS
pa3HOOOpa3HBIX TMPOIIECCOB U SIBJICHUM B TMPUPOAE U OOIIECTBE.
N3ydenune matepuana cnocoOCTBYET Pa3BUTUIO Y O0YUAIOIIUXCS YMEHUS
MCIIOJIb30BaTh Pa3IMYHBIC BBHIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATHUKH
— CIIOBECHBIE, CHMBOJHYECKHE, TpadudyecKue, BHOCUT BKJIad B
dopMupoBaHHE TPEACTABICHUH O pOJNM MaTEeMaTHKH B Pa3BUTUU
[IUBWJIN3AINH B KYJIbTYPBHI.

CornacHo ydyeOHOMY IUIaHy B 7-9 Kjaccax M3ydaeTcsi YUEOHBIH
Kypc «Anre0pa», KOTOPBI BKJIIOYAET CIEAYIONIME OCHOBHBIC Pa3eiibl
conepkanusi: «Yucaa U BEIYMCICHUSY, «ANTreOpandecKue BBIPAKECHUS,
«YpaBHEHUS U HEPaBEHCTBAY, « DyHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7
kiacce — 102 ygaca (3 yaca B Henento), B 8 kinacce — 102 gaca (3 yaca B
Heneno), B 9 «kmacce — 102 wyaca (3 waca B HEIEI).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

Jlpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXO] OT OJHOU (OPMBI
3amucu apobeir Kk apyrod. [loHSATHE paIlMOHATBHOTO YHCIA, 3aluCh,
CpaBHEHHE, YHOPSAIOYMBAHUE PAIMOHAIBHBIX YHCEN. ApHpMETHUECKHE
JNEUCTBUSl C PAlMOHAIBHBIMUA 4YHUCIaMH. PemeHue 3agady W3 peaibHON
MIPAKTHUKHU HA YacCTH, Ha IpOOH.

Crenenb ¢ HaTypaJbHbIM  [IOKAa3aTElEM:  ONpEIECICHHE,
peoOpa3oBaHKUE BHIPAKEHUI HAa OCHOBE OINPEEICHUS, 3alIUCh OOJIBIINX
yucen. [IponeHTsl, 3anuch MPOIEHTOB B BUJAE APOOH M APOOH B BHUJE
IIPOLEHTOB. TpU OCHOBHBIE 3aJa4M Ha IPOLICHTHI, PELICHHE 3alad W3
peaIbHOM ITPAKTUKH.

[IprMeHenne NMPU3HAKOB ACIMMOCTH, PAa3j0KEHUE HA MHOKHUTEIH
HaTypaJbHbIX YNCEIL.

PeanbHple 3aBUCHMOCTHM, B TOM 4YHCIE NpsiMas W oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

Auire0OpanvecKue BbIPaKEeHUA

IlepemeHHBIE, YHMCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM.
JlomycTuMbIE 3HA4YE€HUS IIEpEMEHHBIX. lIpencraBiieHHEe 3aBUCUMOCTH
MEXIy BelnyuHamMu B Buje (Gopmyibl. Beruucinenuss mno ¢dopmyliam.
[IpeoOpazoBanne OyKBEHHBIX BBIPQKECHHUM, TOXIECTBEHHO pPAaBHBIE
BBIPAKEHUSI, MTpaBUJIa TpeoOpa3oBaHus CyMM W NPOU3BEIAEHUN, MPaBUIIA
PACKpBITHUSI CKOOOK U MPUBENICHUS MOAOOHBIX CIaraeMblX.

CBONCTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHounenbl M MHOrouwieHsl. CrteneHbr MHoroujieHa. CJIO)KEHUE,
BBIYUTAHUE, YMHOXXEHUE MHOro4YJIeHOB. {dOpMyJibl COKpAIIEHHOTO
YMHOKEHHSI: KBaJApaT CyMMBI M KBaapar pa3HocTH. Popmyna pa3HOCTH
KBaJpaToB. Pa3nokeHre MHOTOYIEHOB HA MHOKHUTEIIN.

YpaBHeHMs U HEPABECHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHHUs, TMpaBWiIa MpeoOpa3OBaHUS
YpPaBHEHUS, PABHOCUJIBHOCTb YPAaBHEHUM.

JIluHentHOe ypaBHEHUE C OJHOM IIEPEMEHHOW, 4YHCIO KOpPHEHN
JMHEWHOTO YpPaBHEHMS, PELICHHUE JUHEWHBIX ypaBHEHHU. CocTaBieHUE
YPaBHEHUU T10 YCJIOBHIO 3a7jaui. PelieHne TeKCTOBBIX 3a/1a4 C IMTOMOIIBIO
YPaBHEHUM.

JIuneitHoe ypaBHEHUE C JABYMs MEPEMEHHBIMU U €ro Tpaduk.
CucremMa IByX JMHEHHBIX YPABHEHUM C ABYMs IEpEMEHHBIMU. Perienue
CUCTEM YypaBHEHM cmocoOOM MOACTaHOBKU. [Ipumepsl perieHus
TEKCTOBBIX 3a7]a4 C IOMOILBI CUCTEM YPABHEHUM.

DyHKUNHA

Koopaunara Toukm Ha mpsMon. YwWcCIoBbIE NPOMEKYTKH.
Paccrosaue Mexny 1Bymsl TOUKaMU KOOPAMHATHOU IPSIMOM.

[IpsimoyronbHast cuctema koopaunat, ocu OX u Oy. Abcuucca u
OpJIMHATa TOYKM HAa KOOPJMHATHOM IIockocTH. [Ipumepsl rpadukos,
3amaHHbIX (opmynamu. YUrteHue rpaduKOB pealbHBbIX 3aBUCHMOCTEH.
Honstne dynkuun. I'paduk ¢pynkmnu. Cpoiicta dyHKumil. JInHeiHas
dyrxust, o€ rpaduk. I'paguk ¢pynkunn y = [x|. I'paduueckoe pemieHne
JIMHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPAaBHEHUN.



8 KVIACC

Yuciia 1 BbIYMCTICHUS

KBanpatsiii kopenb u3 uucna. [lonstue 00 uppannoHAIEHOM
yrcne. JlecaTnynbie TpUOMMKEHUsT UppalMOHAIbHBIX Yrcen. CBoiCTBa
apuMeTHYecCKuX  KBaJApPaTHBIX KOpPHEM W WX TOpPHUMEHEHHE K
npeoOpa30BaHUIO  YKCIIOBBIX  BBIP@XEHUH U BBIYUCICHUSM.
JlencTBUTENBHBIC YHUCIIA.

Crenenb ¢ 1enbIM mokasareneM W €€ cBoilicTBa. CraHaapTHas
3aMKCh YUCTA.

AJireOpanveckue BbIpaKeHU s

KBampaTHbIl TpEXWIIEH, pa3/IOKEHHE KBAJAPATHOTO TPEXUJIEHA HA
MHOKHUTEIIH.

Anrebpandeckas apoOb. OCHOBHOE CBOMCTBO aireOpanyeckou
npobu. CroxeHue, BIUUTAHHWE, YMHOXKEHHE, JIEJIEHUE anreOpandeckux
npobeii. PanmoHalibHbIE BBIPAKEHUS U UX MPE0Opa30oBaHUE.

YpaBHeHNs U HEPaBeHCTBA

KBaznpatHoe ypaBHeHue, popMyita KOpHei KBaJPATHOTO YPABHCHHSL.
Teopema Buera. Pemienuwe ypaBHEHH, CBOJALIMXCS K JMHEHHBIM H
KkBaApaTHbIM. [Ipocreiinme npoOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paduueckas nHTEpIpEeTALMS YPABHEHUH C 1BYMS EPEMEHHBIMU U
CUCTEM JIMHEMHBIX YpPaBHEHUW C JByMs IepeMeHHbIMU. [Iprumepsl
pELIeHUs] CUCTEM HEJIMHEMHBIX YPABHEHUU C JBYMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM Croco0oM.

UucnoBble HEpPaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OJHOM
IepeMeHHON. PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C
oAHOM mnepeMeHHOM. CucTeMbl JIMHEHHBIX HEPABEHCTB C  OJIHOU
IIEPEMEHHOM.

DOyHKIUU

[Tonsatue pynkuuu. O6IaCTh ONpeaeIeHUsS U MHOMKECTBO 3HAUYCHUM
¢ynkunu. CnocoOsl 3a1anus PyHKIUH.

I'padux Pynknuu. Yrenue cBoicTB (yHKIMH 1O €€ Tpaduky.
[Tpumepsl rpa@uKoB (GYHKIHM, OTpaKAOMIMX PEATbHbIE TPOLIECCHI.

OyHKIMH, OTIHCHIBAIOLIHE pSIMY IO u oOpaTHyI0
MIPOTIOPITMOHANIBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIUU Y = X2, Y =
x3, vy = Vx, y=|x|. 'padudeckoe peleHHe ypaBHEHHH U CHCTEM
YPaBHEHUN.

9 KJIACC

Yucyaa ¥ BEIYUCTIECHUSA

PanmonanbHbpie 4wWcCna, WPpALUMOHAIBHBIE YHUCIA, KOHEYHBIC U
OCCKOHEUHBIC JIeCATUIHBIC ApoOHU. MHOKECTBO JACHCTBUTEIBHBIX UHCEIL,
NEHCTBUTEIbHBIC YHCIIa KaKk O€CKOHEUHBIC MECATHYHBIC apoOu. B3anMHO
OJHO3HAYHOE COOTBETCTBUE MEXK/Y MHOKECTBOM JICMCTBUTEIBHBIX YHCEI
1 KOOPAUHATHOU IIPSAMOM.

CpaBHEHHE JEHCTBUTEIBHBIX YHCEI, apu(PMETHIECKUE NEUCTBHS C
JIEUCTBUTEIILHBIMHU YU CIIaMU.

Pa3mepsl 00BEKTOB OKPYkKAIOIMIETO0 MUPA, JJIUTEILHOCTh MPOIIECCOB
B OKPYKarOIIEM MUDE.



[IpuOnmk€HHOE 3HAYEHHE BEIUYHMHBI, TOYHOCTb MPUOIMKECHUS.
Oxpyrnenue yncen. [Ipuknika v oeHKa pe3yabTaTOB BIUKACIECHUM.

YpaBHeHMs U HEPABEHCTBA

JIuneriHOe ypaBHeHue. PelreHne ypaBHEHHMM, CBOIAIIUXCA K
JINHENHBIM.

KBanparnoe ypaBHeHue. PemieHune ypaBHEHMH, CBOISIIUXCA K
KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN
TPETbEU U YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKHUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUN. Perienne TeKCTOBBIX
3a/1a4 aNreOpandyecKuM METOJIOM.

YpaBHeHHE ¢ IByMs IEpEMEHHBIMU U ero rpaduk. Pemenue cuctem
JIBYX JIMHEHMHBIX YPAaBHEHUW C NIBYMS IIEPEMEHHBIMHU. PemeHne cucrem
IBYX YpPaBHEHWH, OJHO W3 KOTOPBIX JIMHEMHOE, a JIpPyroe — BTOPOU
creneHu. ['paduyeckas HWHTEpHpeTalMsl CUCTEMbl YpPAaBHEHUN C JIByMs
IIEPEMEHHBIMH.

Petienne TEKCTOBBIX 33/1a4 aNreOpandeckuM CrocoooM.

UucnoBple HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IEpeMEeHHOU. Pemienwne
CHUCTEM JIMHEMHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. KBanmparHble
HepaBeHCTBA. ['paduueckass MHTEpHpeTalMsi HEPABEHCTB U CHUCTEM
HEPABEHCTB C ABYMs [IEPEMEHHBIMU.

DOYyHKIUU

KBagpatnunas ¢Qysknus, e€ rpapuk u cBoiictBa. I[lapabomna,
KOOPJIMHATHI BEPIIUHBI Tapa0doJibl, 0OCb CHMMETPUHU NapadoJIbl.

I'padukn byskmumii: y =kx,y=kx +b, y=k/x, y=x3,y=Vx, y =
[X| u ux cBo¥icTBa.

YucsoBble M0CIeA0BATEIbHOCTH U IPOTrPECCUM

[TonsTue YU CIIOBOU IIOCJIEAOBATEIBHOCTH. 3ananue
MOCJIEIOBATEILHOCTU PEKYPPEHTHOM hopMyIioii U HopmyIioit N-ro ujieHa.

Apubdmernueckass U reomeTpuueckas nporpeccund. @opMmynsl N-ro
YJIeHa apU(PMETHIECKON U TEOMETPUIECKOM MTPOTrPECCHil, CyMMbI MIEPBBIX
N YIEHOB.

N3o0pakeHre WIEHOB apu(PMETHYECKON U TeOMETPUYECKOM
MpOTrPeCCUii TOYKAaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA |
AKCITOHCHIMAJIbHBIN pOCT. CnoxHble MTPOLCHTBHI.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4YHOCTHBIE pe3yabTaThbl OCBOEHUS MPOrpaMMbl Y4EOHOTO Kypca
«Anredpa» XxapakTepu3yrTCs:

1) maTpuoTnyeckoe BOCIIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M HACTOALIEMY POCCUHUCKON
MaTE€MaTHUKH, [IEHHOCTHBIM OTHOILUIEHUEM K JOCTHUKEHUSM POCCHICKUX
MAaTEMaTUKOB U POCCUMCKON MATEMATUYECKON IIKOJIBI, K HCTIOJIb30BAHHIO
ATUX JOCTHXKEHHH B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpakaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHUHA W
peanu3aluy €ro mnpas, MPEACTaBICHUEM O MAaTEMaTUYECKHX OCHOBAX
(YHKUIMOHUPOBAHUS  PAa3jIUYHBIX  CTPYKTYp, SBIEHUH, MPOLEIyp
IPaKJAHCKOr0 00LIeCTBa (HapuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYX/IEHHIO H3THYECKMX MpOOJEeM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUU HAyKW, OCO3HAHHEM Ba)KHOCTU MOPAJIBHO-
ATUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOM HAa aKTHMBHOE y4acTHE€ B PEUICHUH MPAKTHYECKUX 3a]a4
MaTeMaTU4eCcKOn HaIpaBJIECHHOCTH, OCO3HaHUEM BaYKHOCTHU
MaTeMaTUYecKoro o0pa3oBaHUs HAa MPOTSKEHUUM BCEH >KU3HU IS
yCHnemHo  mpopecCHOHANbHOW  JEATEIbHOCTH M pPa3BUTHUEM
HEOOXOAMMBIX yMEHHUH, OCO3HAaHHBIM BBIOOPOM H MOCTPOCHHUEM
WHJUBUyIbHOM TPAeKTOPUH OOpa30BaHUSl U >KU3HEHHBIX ILJIAHOB C
Y4YETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAJILHOMY M 3CTETHYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEUICHUH, PacCyKIECHUH, YMEHHUIO
BUJIETh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAalME! B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX
IpeICTaBlICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSL 4YeJIOBEKa,
OpUPOABI U 00IIECTBa, IOHUMAaHUEM MAaTEMaTUYECKOM HayKH Kak chepsl
YeJIOBEUECKOW JESTENIbHOCTH, 3TaloB €€ pa3BUTUS M 3HAYMMOCTU IS
pa3BUTHS  LMBWIM3AIMU, OBJAJCHUEM  SI3IKOM MAaTEMaTUKH U
MaTEMaTUYECKOM  KyJIbTYpOM Kak CpelICTBOM IIO3HAHHUS  MUpa,
OBJIaJICHUEM IpOCTEUITUMU HaBbIKAMHU UCCJIeI0BATEIHCKON
NEeSTENbHOCTH;

6) ¢usnueckoe BocnuTaHHe, (POPMHMPOBAHHE KYJIbTYPHI
3/0POBbS U IMOIMOHAJIBHOTO 0JIATONIOJTYYMS

TOTOBHOCTBIO TMPUMEHATh MaT€MAaTHUYECKHE 3HAHUS B HHTEpecax
CBOETO 3710POBbsI, BEJICHUS 3J0POBOT0 00pa3a *U3HU (3J0pOBOE NUTAHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, PpETyJsipHas pU3NYecKas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTBIO HABBIKA pe(IEKCUU, NpPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY U TAKOTO e MpaBa APyroro 4eaoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:



OpUEHTAlMed Ha MPUMEHEHHE MATEeMaTUYECKUX 3HAHUU IS
peuieHuss 3ada4 B 00JIACTHM COXPAHHOCTH OKPYXalollel cpensl,
IJIAHUPOBAHMS TIOCTYNKOB M OIIEHKH MX BO3MOXHBIX MOCIEACTBUM st
OKpY)Kalomel  cpelapl,  OCO3HAaHWEeM  TJI00albHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM U MyTeW UX PEIICHUS;

8) amanTanmua K U3MEHAWIIMMCS YCJIOBUSIM COLMAJILHOW H
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUAM B YCIOBUSIX HEOMPEACIEHHOCTH,
MOBBIIIICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
NEATEeNIbHOCTh, B TOM YHCIIE€ YMEHUE YYUThCS Yy JAPYTUX JIOJEH,
nmpuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBBIC 3HAHUS, HABBIKH H
KOMIIETEHIIUU U3 OTBITA IPYTUX;

HEOO0XOJIUMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEU, TOHATHUS, TUIIOTE3bI 00 00BEKTaX U SIBJICHUSX, B
TOM 4YHUCJIE€ paHEee HEU3BECTHBIX, OCO3HABaTh JACHUIMUTHI COOCTBEHHBIX
3HAHWHN U KOMIIETEHTHOCTEW, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCHIPUHUMATD
CTPECCOBYIO  CHUTyalldI0 Kak  BbI30B, TpeOyIOImMil  KOHTpMeEp,
KOPPEKTUPOBATh MIPUHUMAEMBIE PEIICHUS U JeUCTBUS, (POPMYIUPOBATh U
OIICHUBATh PUCKHU U MOCIEACTBUS, POPMHUPOBATH OMBIT.
METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornueckue aeicTBM:

e BBISBIATH U  XapaKTEpU30BaTh CYIIECCTBCHHBIC TMPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, TOHSITUH, OTHOIICHUN MEXKIY
MTOHATHUSIMU, bopmMyIHpOBaTH OnpeIeIICHUS MOHSATH,
yCTaHABIMBATh CYIIECTBEHHbIM MpPHU3HAK  KjIacCU(UKAILINH,
OCHOBaHMSI i1 OOOOIIEHHST M  CpaBHEHMS, KpUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCHPUHUMATH, (HOPMYIUPOBATH U MPEOOPA30OBHIBATEL CYKICHUS:
YTBEPJIUTENIbHBIC W OTPHUIIATENIbHbIC, €AMHUYHBIC, YACTHbIE H
o01111€e, yCIOBHBIE;

e BBISABIATH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U H
npoTuBopeunsi B (akTax, JaHHBIX, HAOJIOJCHUSIX U
YTBEPXKICHUSAX, MpeajiaraTb  KPUTEPUU  JUISI  BBISIBJICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUHNIL;

e JenaThb BBIBOABI C  MCIOJIb30BAHUEM  3aKOHOB  JIOTHKH,
JEAYKTHBHBIX U WHTYKTUBHBIX YMO3aKJITIOUCHUH,
YMO3aKJIFOYEHUH 10 aHAJIOTUH;

e pa30upaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPIKICHUM
(OpsiMble ¥ OT MPOTUBHOIO), MPOBOIAUTH CAMOCTOSTEIBHO
HECJIOKHBIE  JIOKa3aTelbcTBA  MaTEeMaTHYECKUX  (DaKTOB,
BBICTpaMBaTh  apryMEHTAllMIO, TMPUBOAWTH  MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKJICHUS,

e BBIOMpaTh cMocO0 pemieHuss ydeOHOW 3adauyM (CpaBHUBATH
HECKOJIbKO  BApUAaHTOB  pelleHus, BbIOMpaTh  Hauboiee
NOAXONSIIMA € Y4ETOM  CaMOCTOSITENIbBHO  BBIIEJIEHHBIX
KPUTEPHUER).

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:



HCIIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUIT HWHCTPYMEHT
MMO3HAHMSI, bopMyITUPOBATH BOIIPOCHI, bukcupyromnme
MPOTUBOPEYHE, TPOOJIIEMy, CaMOCTOSITEIbHO YCTaHABIUBAThH
HMCKOMOE W JaHHOe, (hOpMHUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TMO3UIIUIO, MHEHHUE;

MPOBOAUTH IO  CaMOCTOATEIIBHO  COCTABJICHHOMY  IUIaHY
HECJIOKHBIM  SKCIIEPUMEHT, HEOOJIbIIOE HKCCIIEOBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOoro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSATENILHO (POPMYIHPOBATH OOOOIIEHWS] W BBIBOJABI IO
pe3yJibTataM  MPOBEAEHHOTO  HAOIIOJEHUS, HUCCIEAOBAHUS,
OIICHWBAThH JIOCTOBEPHOCTH IMOJYYCHHBIX PE3yJbTAaTOB, BHIBOJIOB
1 0000IICHUH;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoliecca, a TakkKe
BBIJIBUTATH TPE/IITOIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMALIHH,
JAHHBIX, HEOOXOIUMBIX JIJISl PELLICHUS 3a/1a4K;

BBIOMPATB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPHPETUPOBATh MH(OPMALMIO PA3JIMYHBIX BHUIOB U (PopM
MIPE/ICTABJICHHUS;

BBIOMPATH bopmy IIPEACTABIICHUS uH(popManuu 17§
WJUTIOCTPUPOBATh PEIIAEMbIE 33Jaud CXEMaMH, JuarpaMMami,
MHOU rpauKoi U UX KOMOMHALIUSIMU;

OLICHMBATh  HANEKHOCTh  MH(OpPMAIUU 1O  KPUTEPUSIM,
MPEJI0KEHHBIM YUHUTEIEM WIH c(hOopMyIUPOBaAHHBIM
CaMOCTOSITENIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE JeHCTBUS:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYKIIEHUS B COOTBETCTBHHU C
YCIOBUSMH M IENSAMH OOIICHHS, SCHO, TOYHO, TPaMOTHO
BBIP2XXKaTh CBOI0O TOYKY 3PEHHUA B YCTHBIX M MHUCHMEHHBIX
TEKCTaX, JaBaTh TIOACHEHUS IO XOIy peHIeHHs 3a/JayH,
KOMMEHTHPOBATh TIOJTYYEHHBIN PE3yIbTaT;

B XoAe OOCyXJeHHs 3aJaBaTh BOINPOCHl IO CYLIECTBY
oOCcykmaeMoil  TeMbl, MOpoOOJEMBbI,  pelraeMol  3ajJayu,
BBICKA3bIBaTh HJIEW, HAICJICHHBIE HAa TOWCK  pEIICHHUS,
COTIOCTABJIATh CBOU CYXACHUA C CYXACHUAMH JIPYTUX
YYaCTHUKOB Juajnora, OOHApy>XMBaThb pa3iu4lMe U CXOJCTBO
NO3ULMNA, B KOPPEKTHOU (opme (HopMyIMpoBaTh pa3HOIIACHS,
CBOM BO3PAXKCHHSI;

NPEICTABIATh PE3yJAbTaThl PEIICHHUS 3a7add, OSKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTa, CAMOCTOSITEIBLHO BBIOMpaTh (QopMar
BBICTYIUICHUS C y4€TOM 3aJay Mpe3eHTallMd U OCOOEHHOCTEU
ayJIMTOPUH;

NOHUMAaTh ¥ WCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW U
UHAMBUYIBHONM  paboOThl  NOpU  PEIIEHUH  Y4EOHBIX
MaTeMaTUYECKUX 3a/1a4;

OPUHUMATh LENb COBMECTHOW JESATENIbHOCTH, IUIAaHUPOBATh
OpraHM3alMI0 COBMECTHOW paboOThl, paclpenensaTh BUAbI paldoT,
JOTOBapuBaThCs, OOCYXKIaThb IPOLECC U PE3yJabTaT padoOThI,
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;



e y4YacTBOBATh B IPYMIOBBIX (hopMax paboThI (00CykIeHUS, OOMEH
MHEHHSIMH, MO3TOBbIE€ IITYPMBl M JPYTHE), BBIIOJHATH CBOIO
4acTb paOOThl U KOOPAMHHPOBATH CBOU JEHCTBHUS C JIPYTUMHU
YIEHAMH KOMAaHJIbl, OLEHMBATh KAauyeCTBO CBOEr0 BKJIaJa B
o0t  MPOAYKT MO  KPUTEpPHUsM, CcHOpMYIUPOBAHHBIM
YYaCTHUKAaMH B3aUMOJICHCTBUS.

PerynsiTuBHbIE YHMBeEpCaJbHbIe YueOHbIe AelCTBUA
Camoopranusanms:

e CaMOCTOSITENIBHO COCTAaBJIATH IUIAH, aJTOPUTM DPEIICHUS 3aJauu
(umu  ero 4acTh), BBIOMpaTh CMOCOO pEIIEHUS C Y4ETOM
UMEIOIINXCA  PECYPCOB U COOCTBEHHBIX  BO3MOYKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BapUAHThl PEIICHUN C
y4ETOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbBIN HHTEJJIEKT:

e BIAJAETHh CIOCOOAMU CAaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca U
pe3yibTaTa peleHus MaTEMaTUYeCKOM 3a/1auu;

e TMPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIpH
pelIeHn 3aJa4d, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTH Ha

OCHOBE  HOBBIX  OOCTOSTEIBCTB, HAWACHHBIX  OIMHOOK,
BBISIBJICHHBIX TPYAHOCTEH;
e OIICHUBATH COOTBETCTBHEC pesyJsibTaTa TSI TSIIBHOCTH

MOCTABJICHHOW 1€MW  YCIOBUSIM, OOBSCHITH MPUYUHBI
JOCTUKEHUS WM HEIOCTWKECHHS 1eJM, HaXOJIWUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenus B 7 KJjacce OOyYarolUHCA MOIXYYUT
CIEAYIOLIUE TPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYUCICHUSA

BoinonHsATh, coyeTass yCTHbIE W MUCBMEHHBIE  MPUEMBI,
apupMeTnyecKrue JeUCTBUA C PAallMOHAIBHBIMU YUCIIAMH.

Haxonuth  3HaY€HUsT  YHUCIOBBIX  BBIPAKEHUW, MPUMEHSTH
pa3HoOOpa3Hble CMOCOObI M MPUEMBI BBIUMCICHUS 3HAYEHUU JPOOHBIX
BBIPAKEHUM, COIepKAIINX OOBIKHOBEHHbBIE U JAECSITUYHbBIE APOOH.

[TepexoauTs oOT oaHON (OPMBI 3alUCH YHUCET K JPYrou
(npeoOpa3oBbIBaTh  JECATUYHYIO  JApPOOb B OOBIKHOBEHHYO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTU B OECKOHEYHYIO
JECATUYHYIO IPOOB).

CpaBHMBATh M YIIOPSIIOYMBATH PAIIMOHATIBHBIE YHCTIA.

OKpyrisaTh yucia.

BbINONHATS TPUKUIKY W OLIEHKY PE3yJIbTaTa BBIYUCICHUH, OLIEHKY
3HAYECHUW YUCJIOBBIX BBIPAKEHUMU. BBIMOIHATL IEUCTBUS CO CTENEHSAMU C
HaTypaJbHbIMHU NTOKA3aTEISIMH.

[IpuMeHATh TpPU3HAKU ACIUMOCTH, PA3JI0KEHHE Ha MHOXUTEIH
HaTypaJIbHBIX YUCET.

Pemlatb  MpakTHMKO-OPHUEHTUPOBAHHBIE  3a7a4yM, CBS3aHHBIE C
OTHOILLIEHUEM BEJIMYUH, MPOMOPILUOHATBHOCTBIO BEJIUYUH, IMPOLIEHTAMU,
UHTEPIIPETUPOBATH PE3YJIbTATHI PEUICHUS 3a1a4 ¢ YUYETOM OTpaHUYEHUN,
CBSI3aHHBIX CO CBOMCTBaMU paccMaTpUBaeMbIX OOBEKTOB.

AureOpandecKkue BbIPaKeHUS



Hcnonb30BaTh anreOpandyecKyrd TEPMUHOJOTHUIO W CHUMBOJIHKY,
MIPUMEHSATH €€ B MPOLIECCE OCBOEHUS yUeOHOTrO MaTepuaa.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKECHUW MpU  3aJaHHBIX
3HAYEHUSX TEPEMEHHBIX.

BoimonHsATe mpeoOpa3oBaHMs IIEJIOTO BBIPAKEHUS B MHOTOUJICH
MPUBEICHUEM TTOJJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHATE YMHOKEHUE OAHOYWIEHA Ha MHOTOWIEH M MHOTIOYIEHA
HAa MHOTOYJICH, MPUMEHATh (OpMyNBl KBajJpaTa CyMMbl W KBajapaTa
Pa3HOCTH.

OcCyllecTBIATh Pa3l0KEHHE MHOTOWICHOB HA MHOMXKUTEIU C
MIOMOILIBIO BBIHECEHHSI 3a CKOOKHM OOIIEro MHOXKHWTENS, TPYNIHPOBKU
cJlaraeMbIX, PUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsaTh  npeoOpa3oBaHUs  MHOTOWIEHOB  JUISL  PEIICHHUS
pPa3IMYHBIX 3a/la4 U3 MATEMaTHKU, CMEXHBIX MPEAMETOB, U3 PEealbHOU
MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYPAJbHBIMHU MMOKA3aTEIIMHU
JU1sl TpeoOpa3oBaHus BhIPAXKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHElHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, NPHUMEHSS
IPaBWJIa MEPEXoAa OT MCXOJHOIO YpPAaBHEHHsS K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, SIBISETCS JIM YUCIO KOPHEM YPAaBHEHHS.

[Ipumensate rpaduyueckue METOAbl MpPU PELIEHUU JIMHEWHBIX
YPaBHEHHM U UX CHUCTEM.

[logOupaTe mpuMepbl TNAp YHUCEN, SBISIOMIKUXCSA PEIICHHEM
JMHEHHOTO YPAaBHEHHUSI C IBYMs [IE€PEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEHWHOIO
YpaBHEHUsI C JBYMs MEPEMEHHBIMH, MOJB3YySICh IPa(PUKOM, MPUBOIUTH
MPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTemMbl OBYX JIMHEWHBIX YpPaBHEHUW C  JIBYMs
MEPEMEHHBIMH, B TOM YHUCJIE TPAPUUECKHU.

CocraBisaTe W pemarb JHUHEHHOE YpPAaBHEHUE WM CUCTEMY
JUHEHHBIX YpaBHEHUU MO YCJIOBUIO 3aJauyd, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3YJIbTAT.

DOyHKIUU

N300paxxath Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJMHATaM, JIy4Hd, OTPE3KH, HHTEpBAJIbI, 3aMHUCHIBAThH
YHUCJIOBBIE TPOMEKYTKU Ha alNreOpandyeckoMm si3bIKe.

OTMeuyaTh B KOOPAMHATHOM TUIOCKOCTM TOYKM 10 3aJaHHBIM
KOOpJIMHATaM, CTPOUTH rpaduku JTUHEHHbIX (QyHKUMA. CTpOUTh rpaduk
byHKUIMU Y = [X].

OnuckIBaTh C MOMOIIbIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BpEMsI, pACCTOSIHUE, 1E€HA, KOJUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIBHOCTh, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIUU 1O 3HAUEHUIO €€ apryMeHTa.

[lonumate rpaduueckuii cnocod TMpeACTaBICHUS U aHaIU3a
UHpOpMallMY, U3BJIEKaTb W MHTEPHPETUPOBATh HH(OpMaALMIO U3
rpaMKoOB peasibHbIX IPOLECCOB U 3aBUCUMOCTEIA.

K koHmy oOyuenus B 8 kiacce oOydaroIUHCS IOIYYUT
CJIEIyIOILME IIPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BIYUCICHUSA



Hcnonp30BaTh  HayalbHBIE  INPEACTABICHUS O  MHOXKECTBE
JNEUCTBUTENBHBIX YHUCEN I CPABHEHHWsI, OKPYIJICHWS W BBIYMCIICHUU,
M300pakaTh JEHCTBUTENIbHBIE YHCIIA TOUKAMHU Ha KOOPAMHATHOU MPSMOM.

[IpumensTh mMOHATHE apU(METUUYECKOTO KBAJAPATHOTO KOPHS,
HaxoOJIUTh KBAJpaTHbIE KOPHHW, HCIOJIb3ysl TMpPU HEOOXOJUMOCTH
KQJIBKYJIATOP, BBIIOJIHATH MPE0Opa30BaHMs BBIPAKEHUM, COIAEPKALIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX W MalbIX YHUCEI C IOMOIIBIO
NECATUYHBIX Apo0el u creneneit uncna 10.

AJireOpanveckue BbIpaKeHUs

IIprMeHATh MOHATHE CTENEHU C LEIbIM ITOKA3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHUs  BBIPAKEHUM, COAEpKAUIUX CTEHNEHU C  LEIbIM
ITOKA3aTEeJIEM.

BBINONHATE  TOXKIECTBEHHBbIE IMPEOOpPa3OBaHUS  PalMOHAIBHBIX
BBIDQKECHW HAa OCHOBE MIPaBWJI JEWCTBUA HAJ MHOTOWIEHAMH U
anredpandyecKuMu ApoOsIMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsATh npeoOpa3oBaHus BbIPAKEHUH ISl PEILICHUS Pa3IMYHbIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIIBHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHENHBIE, KBaJpaTHbIE YPABHEHUS W PALMOHAIBHBIC
YpaBHEHUs, CBOJSALIMECS K HUM, CHUCTEMBI JBYX YPaBHEHHHA C ABYyMs
IIEPEMEHHBIMH.

[IpoBoauTE MNpOCTEHIINE HCCIECIOBAHUS YPABHEHHU M CHUCTEM
YpPaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM IpapUUEeCKUX Mpe/ICTaBICHUN
(ycraHaBiuBaTh, MMEET JIM YpPAaBHEHHE WJIM CHUCTEMA YpaBHEHU
pELIeHus], €CJId UMEET, TO CKOJIBKO, U TIPOYEE).

IlepexoauTs OT croBecHOM (OPMYIMPOBKMA 3adauud K €€
anredpanyeckol MOJAENU C TMOMOUIbI0 COCTABJICHHS YpPaBHEHUS WIH
CUCTEMBI YPAaBHEHHUH, HUHTEPIIPETUPOBATH B COOTBETCTBUHA C KOHTEKCTOM
3a/1a4M MOJyYEHHBIN pe3ynbTarT.

[IprMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHMS,
OLIEHKH, pElIaTh JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX
CUCTEMBI, JlaBaTh rpaUyECKyl0 WUIIOCTPALMI0O MHOXECTBA PEIICHHM
HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[lonumaTh W HKCHONB30BaTh (YHKIMOHAJIBHBIE MOHATHS M SI3bIK
(TepMHUHBI, CHUMBOJMYECKHME OOO3HAUYEHHMs), ONpPEAeNATh 3HAYCHHUE
(GYyHKUIMM 1O 3HAYEHHUIO apTyMEHTa, OINpPEAeNATh CBOMCTBA (YHKUUU IO
e€ rpaduky.

Ctpouth rpaduku dJIeMEHTApHBIX (QYHKIIMA BUAA:

y =k/x, y =x2, y = x3,y = [x, y = Vx, onucsiBats cBoiicTBa

YUCIOBOM (DyHKIMHU 10 €€ rpaduKy.

K koHmy oOyuenuss B 9 kiacce oOydarImUHCS TOIYYUT
CJIeyIOIINE TPEIMETHBIEC PE3YyIbTaThI:

Yucia ¥ BIYMCICHUSA

CpaBHUBaATh U yHOPSAAOYUBATH PAIlMOHATBHBIE U WPPALMOHAIbHBIE
qHcha.



Boimonusate  apudmernyeckue ACUCTBUA € pallMOHAIBHBIMU
YUCJIAMH, COYETass YCTHbIE U TNHCbMEHHBIE MPUEMBI, BBIIOJIHAITh
BBIYMCIICHHSI C UPPALIMOHAIEHBIMU YHCIIAMHU.

Haxonute 3HaueHUs CTENEHEN € LENBIMU MTOKA3aTENSIMU U KOPHEH,
BBIYMCIIATh 3HAUEHUS YHCIOBBIX BBIPAXKECHHIA.

OKpyrisaiTh  JEHCTBUTEIBHBIE  YHUCIA, BBIIOJHATH  MPUKHIKY
pe3yibTaTa BIUMCIEHUHN, OLEHKY YUCIIOBBIX BBIPAKEHUM.

YpaBHeHMS U HEPABEHCTBA

Pemwate JnuHEHHBIE W KBaJApaTHbIE YpPaBHEHMs, YpPaBHEHHS,
CBOJSIIMECS K HUM, IPOCTENHIINE TPOOHO-PALIMOHAIIBHBIE YPABHEHHS.

Pemate cuctemMbl IBYX JIMHEMHBIX YpPaBHEHUUW C  JBYMs
MEPEMEHHBIMU U CHUCTEMBI JIByX YPaBHEHUH, B KOTOPHIX OJJHO YpaBHEHHE
HE SIBJIIETCS JTUHEHHBIM.

Pemaths TekCTOBBIE 3aa4M aareOpandyeckuM crocoOOM C MOMOIIBIO
COCTABJICHMSI YpaBHEHUs WM CHUCTEMBl JIBYX YPaBHEHUU C JBYMs
MIEPEMEHHBIMHU.

[IpoBoguTe MNpOCTEHIINME HCCIECIOBAHUS YPABHEHHU M CHUCTEM
YpaBHEHUH, B TOM YHCJIE C TPUMEHEHUEM T'paQUUECKUX MPEACTaBICHUN
(ycraHaBiuBaTh, MMEET JIM YpPAaBHEHHE WJIM CHUCTEMA YpPaBHEHUI
pELIeHus], €CJIM UMEET, TO CKOJIBKO, U TIPOYEE).

Pemare nMHEVWHBIE HEPABEHCTBA, KBAaJpaTHBIE HEPABEHCTBA,
n300paXkaTh pEIICHUE HEPABEHCTB HA YHUCJIOBOM NPSMOM, 3aMHUCHIBATH
peLIeHne ¢ MOMOLIBIO CUMBOJIOB.

Pemate cucteMbl JTUMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOUAIOIINE KBAJPAaTHOE HEPABEHCTBO, M300PAKATh PEIICHUE CUCTEMBI
HEPABEHCTB Ha YMCJIOBOW IPSAMOM, 3alMCHIBATH PELICHHE C MOMOUIBIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 3a/1a4.

DOyHKIUU

Pacno3naBath  QyHKUMM  W3yuYeHHbIX  BUAOB. [loka3bIBaTh
CXEMaTHUYECKH PACHOJIOKEHUE HAa KOOPAMHATHOW MIIOCKOCTH TpauKOB
bynakmii Buga: Y = kx, y =kx + b,y =k/x,y=ax2 +bx+c,y=x3,y =
\/X, y = |X|, B 3aBuCMMOCTH OT 3HaYeHU# KOI()PHUIIMEHTOB, OMUCHIBATH

CBOMCTBA (DYHKIIMIA.

Ctpouth M M300pakaTh CXEMaTHYECKH TpapUKA KBaIPATHUYHBIX
(yHKUMNA, ONUCHIBaTh CBOMCTBA KBagpAaTHMYHbIX (QYHKUMA 1O UX
rpadukam.

Pacnio3naBaTh KBaApaTuyHyr (DyHKIUIO 10 (opmysie, MPUBOAUTD
OpUMEpPHl  KBAAPATUYHBIX (PYHKIUN U3 peaNbHOM KU3HH, (PUMKH,
TEOMETPUH.

Yucii0BbIe MOCAEAOBATEIBHOCTH U MIPOrPECCHH

Pacnio3HaBaTh apu(METUYECKYI0O M T€OMETPHUUYECKYIO0 IPOrpecCHH
U pa3HbIX COcO0ax 3aJaHusl.

BBINOMHATE BBIYMCIEHUS C KCIOJIB30BAHUEM (OPMYJI N-TO WiEHa
apu(pMETUYECKON M TEOMETPUYECKOM MpOorpeccuii, CyMMbl MEPBBIX N
YJICHOB.

N300paxaTh  WiIEHbl  IOCIEAOBATENIbHOCTH  TOYKAMM  Ha
KOOPJAMHATHOM IIOCKOCTH.



Pemars 3aaum, CBsi3aHHBIE C YHUCIIOBBIMU I1OCIIEOBATEIBHOCTIAMM,
B TOM 4YHUCJIE 3aJa4d M3 pealbHOW JKHU3HU (C MCIOJb30BAaHUEM
KaJIBKYJIATODA, U (POBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
HaunmeHoBaHue KonuyecTBo 4yacos
Ne DJIeKTPOHHbIe (LM (pPpOBbIE)
pa3zejioB M TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIe pecypchl
NporpamMmMbl padoThI padoThI
Uucna n
1 BBIYMCIICHHS. o5 bubmnoreka IIOK
ParmmonanbHbie https://m.edsoo.ru/7f415b90
qrcna
Anrebpanueckue bubnmnorexka HOK
2 27 :
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 VYpaBueHus u 20 bubnmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 bu6nuorexa [IOK
rpaduku. OyHKIUN https://m.edso0o.ru/7f415b90
5 IToBTOpEHME M 6 bubmuoreka [JOK
00061eHne https://m.edso00.ru/7f415b90
OBILIEE KOJIMYECTBO
YACOB I10 102 0
I[MPOT'PAMME



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

8 KVIACC

HauMeHoBaHue Koaun4decTBO yacoB
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
/i pa3fiejioB U TEM Beero KonTposabHubie IIpakTuyeckue 06pA30OBATEBHbIE PECYPChI

nporpamMmbl padoThI padoThI
Yucna n

1 BBIYHCIICHHUS. 15 bubmmorexa [JOK

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

KBagparuslie kopHU
Yucna n

) BBIYMCIICHHS. 7 bu6nuorexa [IOK
CrelneHs ¢ LelIbIM https://m.edsoo.ru/7f417af8
II0Ka3aTesemM
AnreOpaundeckue

3 BBIPAYKEHUS. 5 1 bubnmnorexka HOK
KBanpatuslii https://m.edsoo.ru/7f417af8
TpEXWICH
Anrebpanyeckue

4 BBIPAYKEHUS. 15 1 bubmuoreka [JOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
apoOb
YpaBHeHus u

5 HEPaBEHCTBA. 15 1 bu6muoreka [JOK
KBanpatubie https://m.edsoo.ru/7f417af8
ypaBHEHUS

6 VYpaBueHus u 13 bubnmnorexa [JOK

HEpPaBEHCTBA.

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

CucreMsl
ypaBHEHUH
YpaBHeHuUs U
; HePABCHCTEA 12 but6mmoreka [IOK
p ' https://m.edsoo.ru/7f417af8
HepasencrBa
8 OyHKIUH. 5 bu6muoreka [IOK
OCHOBHBIE ITOHITHSA https://m.edsoo.ru/7f417af8
9 OyHKIUU. 9 bu6nuorexa [IOK
Yucnosbie GyHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpenue n 6 bubmuorexa [IOK
000011EHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB 110 102

I[TPOTPAMME



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

9 KITACC

HaumeHnoBanue KoaunyecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MpOrpamMmbl padoTbI padoTbI
1 Yucna u BBIYUCIICHUS. 9 bubnuotexa [JOK
JlelicTBUTENbHBIC YHCTIA https://m.edso00.ru/7f419d08
v
9 PABHEIL 1 v 14 1 bubnuorexa [JOK
Hep aBeiICTBa' paBHveHm https://m.eds00.ru/7f419d08
C OJTHOM TTePEeMEHHOM
v
3 PABHEIL 1 C 14 1 bubnuorexa [JOK
Hep aBeHCTUBa' HCTOMET https://m.eds00.ru/7f419d08
yYpaBHEHUU
v
4 PaBTEHIA 1 16 1 bubmmorexa [JOK
HEpaneHeTRa. https://m.edso00.ru/7f419d08
HepasencrBa
bu6nuorexa [IOK
> Dy 16 1 https://m.edso00.ru/7f419d08
6 Yucnosbie 15 1 bu6nuorexa [IOK
OCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IEHNE, 18 1 bu6mmoreka [JOK
CHUCTEMAaTHU3ALMS 3HAHU N https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 [TIPOT'PAMME ’



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




Iloypounoe mjanupoBaHue no ajaredpe 8 kiaacc ( yueOnuxk Mepsask A.I'.)

Ne Tema KoimuecrBo IIpeamerHoe XapakrepucTHKa
4acoB coxep:kanue ( B IesATeILHOCTH Jata npoBenenust
COOTBETCTBHH € o0yyaromuxcs
®PII cchuika) Ilnan  DakTH4YeCKH
BrogHoe moBTOpEHME
5
[ToBTopenue «llenbie 1
BbIpaxeHUs» ,«CTeneHb ¢
HaTypaJIbHbIM
IIOKa3aTeJIeM»
[ToBTopenue «®opmynsr | 1
COKpAIEHHOTO
YMHOKCHHSI
IloBTOpEHME 11O TEME: 1 [Tonstre GpyHkuun. Hcnonb3oBath
«DYyHKIIHN O6nactpb (YHKIIMOHATBHYIO
OIpEleIeHUs U TEPMUHOJIOTHIO U
MHOXECTBO 3HaYEHUN | CUMBOJIUKY.

bynkiun. CrnocoObl
3agaHus QyHKIUI.
I'paduk pyskUM.
UreHune cBOWCTB
¢byHKIMHU 10 e€
rpaduky. [Ipumepsl
rpaduKoB QyHKIHH,
OTPaKAIOIINX
peasbHbIE MPOLIECCHI.

Bbruucnare 3HaueHus
GyHKIHMA, 3aTaHHBIX
bopmynamu

(pu HEOOXOIUMOCTH
UCII0JIb30BaTh
KaJIbKYJISITOD);
COCTaBJISATH TAOJIHUIIBI
3HaYeHUH QYHKINU.
Ctpouts 110 TOUKaM
rpaduky QyHKIHH.
OnuceIBaTh CBOICTBA




GbyHKIIUM Ha OCHOBE €&
rpadu4ecKkoro
[IPE/ICTABIICHHUS.
Ucnonp3oBath
(YHKIIMOHATBHYIO
TEPMUHOJIOTHIO U
CHUMBOJIUKY.

HccenenoBats npumepsl
rpaduKoB, OTPAKAIOIINUX
peanbHbIC

MIPOLIECCHI U SIBJICHUA.
IIpuBOaUTE IPUMEPHI
MIPOLIECCOB U

SIBJIEHUM C 38JJaHHBIMHU
CBOMCTBAaMH.
Ucnonp3oBath
KOMITbIOTEPHBIE TPOTPAMMBI
JUTSI TIOCTPOEHUS TpapuKOB
GyHKIUN 1 U3y4eHUs UX
CBOMCTB

IloBTOpEHME 11O TEME:
«CHCTEMBI TMHEHHBIX
YpaBHEHUU C IBYMs
TIEPEMEHHBIMI

I'paduueckas
MHTEpHOpeTanus
YpaBHEHUH C ABYMsI
MIEPEMEHHBIMU U
CHCTEM JIMHEHWHBIX
YpPaBHEHUU C IBYMsI
MIEPEMEHHBIMU.

PacniosnaBaTh TMHEIHBIE
YpaBHEHUS C ABYyMS
[IEPEMEHHBIMHU.

Crpouts rpaduku
JIMHEUHBIX YPaBHEHUN, B
TOM 4YHCIIE

UCTOJb3Ys HU(PPOBBIE
PECYPCBI.

Pa3znuyars napanienbHble U
MIEPECEKAIOIIMECS MPSIMBbIE
10 UX YPaBHEHUM.
Pemate cucreMsl IByX




JIMHEMHBIX YPAaBHEHUH C

JIBYMSI
MepPEeMEHHBIMU
IMOJCTaHOBKOM U
CIIOKCHHEM.
e | IloBTOpPEHME IO TEME 1
«Penienue 3a1a4 ¢
MOMOIIBI0O YPABHEHUH U
CHCTEM JIMHEHHBbIX
YPaBHEHHUI».
Il'nasa | PanuoHajnHbIe 42 Anrebpanyeckas 3amnuceIBaTh
1 BbIpaKeHH s npo0b. OCHOBHOE anredpandecKue
e | Pabora Hag ommbKamu. 1 CBOMCTBO BbIpaxxeHus1. Haxoquth
PanroHansHbIE 1poOH anreOpanvecKkoi 00J1acTh onpeneneHus
e | JlonmycTHMBbIE 3HAYECHHS 1 npobu. Crnoxenue, paIOHATIBHOTO BBIPAXKEHUS.
paluOHAIILHBIX APOOEi BBIYHTAHUE, BEIMONHATE YnCIIOBBIE
e | OCHOBHOE CBOMCTBO 1 YMHOKEHUE, IEJICHUEe | MOJICTAHOBKHU M BBIYUCIIATH
paLnoHaIBHOI 1podu anredpanvyeckux 3HaYeHue JIpodu, B TOM
o | Cokpamenue apobeit 1 IpoOeii. YHCJIE C TOMOIILIO
e | [IpuBenenue apobeii K 1 PanmonainbHble KaJIbKYJIATOpA.
001EeMy 3HAMEHATEIIIO BBIPAXKECHUS U UX ®opmMyIupoBaTh OCHOBHOE
e | Clroxenye d BeauTanue | 1 npeoOpa3oBaHUe. CBOMCTBO anreOpandeckon
pALOHATBHBIX APOGeii ¢ JpoOu ¥ IPUMEHSATH €To IS
OJIMHAKOBBIMH npeoOpa3oBaHus JPOOEH.
3HAMEHATE ISIMHU BrImonsaTe gencTus ¢
e | OrpaGoTka HaBbIKOB 1 anreOpanyeCKUMH IPOOSMH.
CTTOKEHMS M BRIYMTAHNS [TpumensTH IpeodbpazoBaHus
pOGEil ¢ OTMHAKOBBLIMH BBIPOKEHUH TSI peIICHHS
3HAMEHATEISIMH. 3aj1a4. Boipaxars
. 1 nepemMeHHbIe u3 Hopmy

CnoXeHHE U BHIUNTAaHHUE

paIrMOHAIBHBIX APOOEH C

(pusmueckux,




Pa3HbIMHU 3HaAMCHATCIIIMU

[IpaBuno 06 n3MEeHEeHUN
3HaKa nepeja Apoobio.
Ero npumeHeHue.

VYnpouienue
anredpanvdecKux
BBIPAXKECHUUN 1
HAXO0XJICHUE UX
3HAYEHU MPU JaHHBIX
3HAYCHUSIX IEPEMEHHBIX.

JlokazaTenbCTBO
TOXJIECTB

CroxeHue 1 BEIUUTAHUE
anreOpanvecKux apooeit
C pa3HBIMHU
3HaMEHATEISIMH.

KonTposbnas padora
Ne 1 mo Teme
«PanpoHaabHbIE
Apoom»

PabGora Hag ommOkamu.
YMHOXEHHE U JielIeHue
anredpandeckux Jpooei.

Bo3Benenue
anredpandeckoi 1podu B
CTENEHE.

[IpeoOpazoBanmue
parroHaIbHBIX
BBIPKECHUI

Yupouienue u
HaXOXJICHUEC 3HAUYCHU
BBIPKEHHSI.

r€OMETPHYUCCKUX,
OTIHCHIBAIOIIUX OBITOBBIC
CUTYaIT1H)




ToxxnecTBEeHHEBIE
npeoOpa3oBaHUs
paroHaIbHBIX
BBIPAKCHUI

JloxazaTenbCcTBO
TOXIECTB

OTtpaboTka HaBBIKOB
JI0Ka3aTeNNbCTBA
TOXJIECTB

YnporieHue BbIpaXeHH

YopoieHue u
Haxo>KJICHHE 3HAYCHUA
BBIPAKEHUSI

Ynpouienue u
HAX0XJIEHNE 3HAYCHHUS
BBIPAXKCHUA

OT1paboTKa HABBIKOB
YIIPOILEHHUS BBIPAKECHUN
Y HAXOXKJEHUE 3HAYEHUs
BBIPAKCHHSL.

KonTposbHnas padora
Ne 2 o Teme:
«ToxknecTrBeHHbIE
npeodpazoBaHus
PANMOHAJIBHBIX
BbIPAKEHH D)

PaGora Hag ommoOkamu.
PaBHOCMIIBHBIE
YpaBHEHHS.

[epBbIe IpeaCTaBICHHUS
0 pelICHUH

[Tpocreiinme apoOHO-
paoOHAIBHBIE
ypaBHEHHUS.

Pematp 1po6HO-
palrOHAJIBHBIC YPaBHCHHA.




paulrOHAJIbHBIX

YPaBHEHUM.

Pemenue nqpo6HO-

panMoHaAIbHBIX

YpaBHEHUH.

Crenens ¢ CreneHb ¢ IEIbIM dopMyHpoBaTh
OTPULATEIbHBIM LIEJIbIM rokKa3arejieM H €€ OIpeIeICHUE CTEIICHU C
MMOKa3aTelIeM. CBOICTBA. LIEIBIM

OtpaboTka HABBIKOB CranjapTHas 3alldCh | MOKa3aTelIeM.

HaxXOXIACHUA CTEIICHEH C
OTpUIATCIIBHBIM LEJIBIM
IIOKa3aTCJICM.

CranmapTHbIi BUJ
[IOJIOKUTEIHLHOIO YUCIIA

OtpaboTka HABBIKOB
NpeCTaBICHUS
TIOJIOKUTCIIbHBIX YHUCECII B
CTaHJapTHOM BHUJIE.

CBolicTBa CTENEHH C
LIEJIBIM ITOKa3aTeIEM.
YMHOKEHNE CTEeeHEH ¢
LIEJIBIM ITOKA3aTEeIEM.

Bo3sBenenue crenesu B
CTEIIEHD C LEIBLIM
[oKa3arejieM

Jlenenue cTerneHeu ¢
1IEJIBIM TTOKa3aTeIeM

VYrpouieHue BbIpakeHUH,
COJIeprKalINX CTENEHH C
LIEJIBIM T0Ka3aTelIeM

OTtpaboTKa HaBBHIKOB
CBOWMCTB CTEIIEHU C

qucia.

[IpencraBnsaTe 3anUCh
OOJIBLIMX M MAJIbIX YHCEII
B CTaHJAPTHOM BHJIE.
CpaBHuBaTh 4yncIa U
BEJIMYMHBI,

3aIMCaHHBIE C
HCIIOJIb30BAHUEM CTEIICHH
10.

Hcnons30Batk 3anuch 4uces
B CTaH/JapTHOM BHJE

JUIS1 BBIPQYKEHUS pa3MepPOB
00BEKTOB, IIUTEIBHOCTH
IIPOLIECCOB B OKPYKAIOIIEM
MHpE.

PopMynHpOBaTh,
3aIUCHIBaTh B
CHMBOJIMYECKOH opme

Y WITIOCTPUPOBATh
IIpUMepamMu CBOMCTBA
CTEIEeHU

C LEJBIM [TOKA3aTEIEM.
IIpuMmeHsATH cBOlICTBA
CTEIECHHU IS




LCJIBIM ITOKA3aTCJICM.

Koutpoasnas padora
Ne 3 o Teme:
«PanmoHaJbHbBIE
YPaBHEHHS»

npeoOpa3oBaHus
BBIPAXKEHHUI, COJIEPHKALIUX
CTEMNEHHU C LIEJIBIM
IOKAa3aTeIIeM.

BrimonHaTe nelicTBUs C
YHCIIaMU, 3alIMCaHHLIMU

B CTAHJIAPTHOM BH/JIC
(YMHOXeEHUE, JAelIeHHE,
BO3BEJCHHE

B CTEIEHb)

Pabora Hag ommoOkamu.
QOynkuus y =k/X ueé
rpaduk

OyHKIMs y =K/X Kak
obpartHO
IPONOPIMOHATIBHAS
BEJIMYMHA

I'padmueckoe penieHue
YPaBHEHUH U CUCTEM
YpaBHEHUM.

'paduk dpyukimm y=|x|.
I'padmkn KycouHbIX
GyHKIMA

DyHKIUH,
OIMCHIBAIOLIME
IpsIMYI0 U 0OpaTHYIO
IIPONOPLIMOHANIbHBIE
3aBUCUMOCTH, HX
rpaduKu.
I'padpuaeckoe
pelIeHne ypaBHEHH

U CHCTEM ypaBHEHHUH.

Haxonuth ¢ mnoMoIisko
rpaduka QyHKIUN 3HAYCHHUE
OHOM

U3 pacCMaTPUBAEMBIX
BEJIMYMH I10 3HAYCHUIO
JIPYyToil.

B HecnoxHbIX ciaydasx
BbIpaXkaTh POpMYJIOi
3aBHCHUMOCTBMEX Y
BEJIMYMHAMU.

OmnuceIBaTh XapakrTep
WU3MEHEHUS OJTHOU
BEJIMYMHBI

B 3aBHCUMOCTH OT
WU3MEHEHHUs JpyToi.
PacniosnaBaTh BUAEI
U3y4aeMbIX (QyHKITHH.
IToxa3spiBaTh
CXEMAaTUYECKHU TIOJI0KEHUE
Ha KOOPJIMHATHOM
IJIOCKOCTH

rpadukoB QyHKIMI BUJIA: Y




=Kk/X ,y=|x]|.

I'naBa | KBagpaTHble KOpHH. 23
2 JlelicTBUTEIbHBIE YHCJIA

o | ®dynkuusay = X2 1 @ynkuuu y =x 2,y = | Pacno3naBarb BUIbI
u eé rpaduk. x3,y=Vx, y=|x|. U3y4aeMbIX (QyHKITHA.

e | OTpaboTKa HABBIKOB 1 ['paduyeckoe [Toka3wiBaTh
MOCTPOCHUS TPaHKOB pellleHre YpaBHEHUN | CXEMATUYECKHU II0JIOKEHUE
KBaJIpaTUYHON (PYHKLIHUH. Y CHCTEM ypaBHEHHA. | HA KOOPAMHATHON

e | OyHKIUA Y = X3 1 IJIOCKOCTH
u € rpaduk. rpadukoB GpyHKIMN BUOA: ¥
['paduueckoe peuieHue =x2,y=x3,y=Vx,y=|x
YpaBHEHUI U CUCTEM |.

YpaBHEHU U

e | KBagparusie KOpHH. 1 KBanparublit kopenb | @opMyIUpOBaTH
Apudpmernueckuii u3 ymcna. [lonarue o0 | onpeneneHue KBaapaTHOTO
KBaJIPaTHBIN KOPEHb UpPpalMOHATIEHOM KOpHS

e | YrpoueHue BelpakeHuid | 1 yucie. JlecaTuynble U3 Yncia, apuhMETHIECKOTO
coJiepKaIInxX npUOIIMKEHUS KBaJ[paTHOT'O KOPHSI.
KBaJ[paTHbIC KOPHH U UppaMOHATEHBIX [TpuMeHSTH oTeparuio
HaXOXXJEHHE UX yucen. CBoiicTBa U3BJICUEHHS KBAIPaTHOTO
3HAYCHUH apu(MeTHIECKUX KOpHS

e | Pemenue ypaBHeHHH, 1 KBaJpaTHBIX KOPHEN U | U3 YUCIIa, UCIIONb3Ys IIPH
coJiepKaliie KBaJapaTHbIe UX IPUMEHEHHE K HEOOXOIMMOCTH
KOpHHU npeoOpa30BaHUIO KaIbKYJISTOP.

e | MHOXeCTBO U €ro 1 YHCIIOBBIX OneHnBaTh KBaIpaTHbIC
sneMeHThl. CIIocoOBbI BBIpXEHUH U KOpPHU LIETIBIMU YUCIIAMH U
3aJJaHUS] MHOKECTB. BBIYUCIICHUSIM. NECITUIHBIMH JPOOSMHU.

e | [TogMHOXECTBO. 1 JlelicTBUTEIbLHBIC CpaBHUBaTh U
OnepauHH HaJg qucia. ynopsa04uBaTh
MHOXECTBaMHU Oynkmms y =\x]. palroHaIbHbIE U

° YuciioBble MHOXKECTBA 1 Fpa(l)I/I‘IeCKoe HppaiuOHAJIbHBIC YHUCJia,

e | MHOXKECTBO 1 pellicHHe YpaBHCHUH | 3allMCAHHBIE C TIOMOLIbIO




HeﬁCTBHTeHBHBIX YHUCCJI

CaoiicTBa
apuhMeTUIECKOTro
KBAJIPATHOTO KOPHSI

Haxoxnenue 3HaueHun
BBIPAKECHUM, UCIIOIb3YS
CBOMCTBaA
apuQMeTHIECKUX
KBaJIpaTHBIX KOPHEH

IIpeoOpazoBanue
BBIPAKECHU,
COJIepIKalINX OTepaIUIo
U3BIICUCHUS
apuMeTUIECcCKOro
KBaJJpaTHOTO KOPHSI

OTpaboTKa HABBIKOB
HU3BJICUCHU A
apu(MeTHYECKOro
KBaApPAaTHOI'O KOPHH.

BriHECceHE MHOKUTEIS
M3 1101 3HAKa KOPHA

BHeceHnne MHOXKUTENS
110J1 3HAaK KOpHs

[TpeoGpa3oBanue
BBIPAKECHU,
COJIEpIKalINX ONEPaALUIO
U3BJICYEHHSI KBAJPAaTHOTO
KOPHSIL.

OcBO0OOXKIEHHE OT
UPPaIMOHAILHOCTH B
3HaMeHaTese qpoou

[TpeoGpa3zoBanue

U CHCTEM ypaBHEHUU.

KBaJ[PaTHBIX KOPHEH.
HccenenoBars ypaBHEHHE X
2 = a, HaXOAUTb TOYHBIEC U

pUOIM>KEHHBIE KOPHU IIpU a

> 0.

HccenenoBats CBOMCTBA
KBaJIpaTHBIX KOpHEH,
MIPOBO/IS YUCIIOBbBIE
HKCIIEPUMEHTHI C
HCIIOJIb30BaHUEM
KaJbKYJISITOpa
(KOoMTIBIOTEPA).
Jloka3bpIBaTh CBOKCTBA
apru(pMETUYECKUX
KBaJIpaTHBIX KOPHEH;
MPUMEHSITD UX IS
npeoOpazoBaHus
BBIPAKCHU.
BrimosnHsTh
npeoOpa3oBaHUs
BBIPXKEHMI, COAEpIKALUX
KBaJpaTHBIE KOPHH.
BripaxkaTh nepeMeHHbIe
13 T€OMETPUUECKUX U
¢buznueckux Gopmyi.
Brruucnsates 3HaueHus
BBIPXKEHUI, COAEpKALUX
KBaJpaTHBIEC KOPHH,
UCIIONB3YS IPU
HEOOXOIUMOCTH
KaIbKYJISTOP.




BBIPAXKCHHUI,
coJepKaIIIX
KBaJIpaTHbIE KOPHU C
MOMOIIIBIO GOpMYIT
COKpAIIEHHOTO
YMHOKEHHUSI.

OyHKIUA y = \x u eé
rpaduk

['paduyeckoe pemieHue
YPaBHEHUU U CUCTEM
YpPaBHEHUH.

KonTpoasnas pa6ora
Ne 4 o Teme:
«KBajgpaTHbie KOPpHH.
JelicTBUTEIbHbIE
yHuCcaa»

Pabora Hag ommbKamu.
OT1paboTKa HABBIKOB
IIPUMEHEHHSI CBOVCTB
apu(MeTHYECKOro
KBaJIpaTHOT'O KOPHSI

I'naBsa

KBaaparnsbie
YPaBHEHHUHI.
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KBanpaTtHble ypaBHEHUS

HenosHble kBagpaTHbIE
YpaBHEHUS

Meroas! pereHuit
HEIOJIHBIX KBAIPAaTHBIX
YPaBHEHUNU

dopMmya KOpHEH
KBaJJPaTHOI'O YPABHEHUS

Pemienne KBaJApPAaTHBIX

KBanpatHoe
ypaBHeHUe, hopmya
KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacnio3naBaTh KBaJpaTHbIE
YPaBHEHHS.

3anuceiBaTh GOPMYITY
KOpHEH KBaJPaTHOIO
ypaBHEHU;

pelaTe KBaIpaTHbIE
YpaBHEHUsI — IIOJIHBIE U
HETOJIHBIE.

IIpoBoauTh mpocreitime
UCCIIEIOBAHMS KBAaJPAaTHBIX
YPaBHEHHUH.




ypaBHEHUH ¢
npuMeHeHHEM (pOpPMYIIbI

Eme ogna dhopmyna
KOpHEH KBaJpaTHOIO
ypaBHEHHUS, Yepe3
YETHBIA BTOPOU
KoddurmeHT

Pewenne ypaBHenuii ¢
napaMeTpamu

Teopema Buera

Teopema, obpaTHas
teopeMe Buera

KBa,I[paTHLIe YpaBHCHHAL.

KonTpoasnas pa6ora
Ne 5 o Treme
«KBagpartHble
YPABHEHU»

HaOmronate u
aHAJM3UPOBATH CBS3b MEXY
KOPHSIMH U

Ko punreHTamMu
KBaJIpaTHOTO YPABHEHHUS.
@opMyIHMpOBATH TEOPEMY
Buera, a Takxe oOpaTHyIo
TEopeMy, IPUMEHSATh 3TH
TEOPEMBI JIJIsl PELICHUS
3amad.

Pemate TekcToBble 3ama4un
aJire0panveckumM CriocoooMm:
HEePEXOIUTh OT CIOBECHOM
(hOpMYITUPOBKU YCIOBHS
3371241 K alnreOpandecKoit
MOJIENIN TYTEM COCTABJICHUS
ypaBHEHUS,

pemaTh COCTaBICHHOE
YpaBHEHHE;
MHTEPIPETHPOBATH
pe3yJbTar.

PabGora Hag ommoOkamu.
KBazpaTHblil TpEXUIICH

Paznoxenune
KBaJPaTHOI'O TpEXUJIeHa
Ha MHOHTENN. Dopmyria
y=ax+Bx+c=a(x-x)(X-X)

OtpaboTKa HABBIKOB
pa3I0XKEHUS KBAaJPaTHOTO
TpexXwieHa Ha
MHOxuTenu. C.p

KBagparuslii
TPEXUJIEH,
pasioxeHue
KBaJpPaTHOIO
TpEXWICHA Ha
MHOXUTEIH.

Pacnio3naBate KBagpaTHBIN
TPEXWIEH, YCTaHABIMBATh
BO3MOXKHOCTb €T0
pa3I0kKEHUS HA MHOXKHUTEIH.
PacknanpiBate Ha
MHOKUTENH KBaJAPaTHBIN
TPEXWIEH

C HEOTPHLATEIbHBIM
JTUCKPUMUHAHTOM

Pewienue ypaBHeHui,

Pemenue ypaBHeHuUH,

Pemats ypaBHeHus,




CBOZALUXCS K
KBaJIpaTHbIM YPaBHEHUSIM

CBOJSIINXCS K
JIMHEUHBIM U

CBOIAINMECA K KBAAPATHBIM,
C IIOMOIIIBIO

Pemenne 6ukBaapaTHBIX KBaJpaTHBIM. npeoOpa3oBaHMM U 3aMEHOM
YpaBHEHUU MIEPEMEHHOM.

MeTto 3aM€EHEBI

MePEMEHHBIX

JpoOHo paninoHaIbHbIE
yYpaBHEHHS

IIpumeps! perenus
CHUCTEM HEJIMHEHHBIX
YpPaBHEHUU C JBYMsI
IEPEMEHHBIMH.

OtpaboTtka MeToaa
3aMEHBI IEPEMEHHBIX K
YPaBHECHUSM,
CBOZSILIIMCS K
KBaApPAaTHBIM.

PanmonansHbIe
YpaBHEHUS KakK
MaTeMaTH4eCKHuE MOJEIIN
peabHBIX CUTyalUN.
3agaun Ha ABMOKCHHEC

3agaun Ha OBUOKEHUE TI0
TEYEHUIO U MIPOTUB
TEYCHUS.

Pemenune 3agay Ha
MIPOIICHTHI

3anauun Ha paboTy

3amaun Ha CMECHU U
CILJIaBBI

IIpumepsl perenus
CHUCTEM HEJIMHEHHBIX
YpPaBHEHUU C IBYMsI
MIEPEMEHHBIMH.
Pemienue TeKCTOBBIX
3a1a4
anreOpandecKum
crocoOom.

Pemate nmpocreiimue
CHUCTEMBI, B KOTOPBIX OJTHO
U3 YPaBHCHUI HE SBJISCTCS
JrHeHHbIM. PemmaTe
TEKCTOBBIE 3a7a4H
anredpanvIecKuM CrocoooMm.

IIpome:xxyTounas
arrecrauus.




KonTpoabHnas pabora

HepagencrBa ¢ oxHOM
nepeMeHHOoIl

HepaseHnctBo ¢ onHOM
MIEPEMEHHOM.

PaBHOCHIBHOCTB
HEPaBEHCTB.

JIuHeitHble HEpaBEeHCTBA
C OJIHOM IIEPEMEHHOM.

JluHeliHble HEpaBEHCTBA
C OJIHOM ITIEPEMEHHOM.

CucTeMBbl JTMHEHHBIX
HEPABEHCTB C OJJTHOM
TIEPEMEHHOM.

HepasenctBo ¢ ogHOM
MEPEMEHHOM.
PaBHOCHIIBHOCTB
HEPaBEHCTB.
JIuneitnpie
HEPaBEHCTBA C OAHOU
IIEPEMEHHOM.
CucreMbl TUHEHUHBIX
HEPABEHCTB C OJHOM
MIEpEMEHHOMN

®opMyJIHPOBAaTh CBOKWCTBA
YHUCJIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATDH UX HA
KOOPJMHATHOU MPSIMOA,
JIOKa3bIBaTh
anreOpanvecKy.

IIpumeHATH cBOMCTBA
HEPaBEHCTB B XO/I€ pEUICHUs
3az1ay.

Pewate nuHeliHbIe
HEpPABEHCTBA C OJTHOU
MIEPEMEHHOM,

n300paxxaTh pelieHue
HEpPaBEHCTBA HA YUCJIOBOU
IIPSAMOM.

Pemars cucremsl TMHEMHBIX
HEPaBEHCTB, U300paxarhb
peLICHUE CUCTEMBI
HEpPABEHCTB Ha YHCIOBOM
IPSIMOM.

O06o0mmaromuii ypok 1mo
Kypcy anredpsl 8 kinacca
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