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INOACHUTEJBbHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3zoBaHuUsl: OHa 00eCTIeUNBACT U3YUCHUE APYTUX AUCIUILIINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAHUTAPHOTO IIMKIIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MIPOJIOJDKEHUS] 00pa30BaHus U B TIOBCETHEBHOM KU3HU. Pa3BuTre y 00ydarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKICHUU | CYIIHOCTH alreOpandecKux
abcTpakiuii, crnocode OTpakeHUs: MaTEMATUYECKON HAYKOU SIBJIEHUH U MPOLECCOB
B IIPUPOJC W OOIIECTBE, POJM MATEMAaTHYECKOTO MOJACIUPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KaueCTB MBITIUICHUSI, HEOOXOIUMBIX JJISl aIalTallik B COBPEMEHHOM IIU(PPOBOM
oOmiectBe. M3yueHue anreOpwl OOEClieUMBAET pPa3BUTHE YyMEHHUS HaOJIOAaTh,
CpaBHUBATh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxKAcHUSA. OCBOEHHE Kypca alreOpbl 00eCIeYnBaeT pa3BUTHE
JIOTUYECKOTO MBITNIUICHUSI OOYyYaloIIMXCA: OHU UCIHOJIB3YIOT JCIyKTUBHBIC U
WHYKTUBHBIE pACCYX IEHUS, 0000I1IeHNE U KOHKPETU3AIMI0, a0CTparupoBaHue U
anajoruto. OOydeHume  anreOpe  mOpearnojiaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOATEIILHON JACSATEIPHOCTA OOYYaIOMIUXCS, T03TOMY CaMOCTOSATEIHLHOE
pereHue 3a1a4 sIBJISETCS pean3alueit AesITeIbHOCTHOTO TPUHITUTIA O0YICHHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» mjis OCHOBHOTO
o011ero 00pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEIIbHO-METOIUYECKHE
auHuK: «YHucna v BeIYUCICHUN», « AIreOpanyeckue BoIpaKeHUs», « Y paBHEHUS U
HepaBeHCTBay, «Dynkmumy. Kaxmas w3 3TUX coaepKaTebHO-METOIHYECKUX
JMHUYN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3yUYCHUSI Kypca, B3aUMOJICUCTBYS C
JpPYTUMHU €ro JuHusMH. B Xxome wu3ydeHuss ydeOHOro kKypca oOydarouumcs
MPUXOJUTCS JIOTHYECKU PACCyXkIaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3BIK. B CBSI3W ¢ A3TUM B mporpamMmy ydeOHOTO Kypca «AmnreOpay BKIIOUYCHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTEeMaTHYECKOT0 00pa30BaHUs U CIIOCOOCTBYIONINE OBJIAJICHHUIO 00YJIArOIITUMUCS
OCHOB  yHHUBEpPCAJIbHOTO MareMarudeckoro si3bika. ConepkaTelnbHOW |
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOTO Kypca «AJredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepxanve nuHUM «Yucaa W BBIYUCICHUS CIY>XUT OCHOBOHM IS
JTANbHEHIIET0 M3y4YeHUs] MATEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OO0YUYaOIIUXCS
JIOTUYECKOT'O MBITIICHUSI, POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJITOPUTMAMU,
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCEHEBHOM
*KU3HU. Pa3BuTHE NMOHATUS O YHMCIIE HA YPOBHE OCHOBHOIO OOILEro 0Opa3zoBaHUs
CBS3aHO C pAIMOHAJILHBIMH M HUPPANHMOHATILHBIMH YHCIaMH, (HOPMHUPOBAHHEM



IIPEACTABICHUI O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOCHHS YHCIOBOMU
JIMHUU OTHECEHO K CpeHEMY O0IeMy 00pa30BaHUIO.

Conepxanue qByX anredpandeckux JUHUN — « AnreOpandyeckue BbIPaKEHUS
U «YpaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUYAIOIIUXCS
MaTeMaTHYeCKOro ammapara, HeoOXOIUMOTO ISl PEIICHUs 3a]a4 MaTeMaTHKH,
CMEXHBIX TMPEJAMETOB U NPAaKTHUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHus y4deOHBIH MaTepual TPYNIHUPYETCS BOKPYT
paIMoHaIbHBIX BRIpAXKCHHUA. ANredpa JeMOHCTPHUPYET 3HAUCHUE MAaTEMAaTUKH KaK
A3bIKa JUISI TOCTPOCHHS MaTEeMaTUYECKUX MOJIeNied, ONMHMCAHUS MPOLECcCOB U
SBJICHUM peanpbHOTO Mupa. B 3agaunm oOyueHuss anreOpe BXOIAT TaKKe
JaNbHEWIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIWMOTO, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATHKH, M OBJAJEHUE HaBbIKaMU
JNeAYKTUBHBIX paccyxnenuil. [I[peobpazoBanue cUMBOJIBHBIX (hOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaXKEHHs, CTIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTRY.

Conepxxanne QyHKIHOHAIBHO-TpapUIeCKON TMHUH HALIETICHO Ha MOTy4YeHHe
O0y4arolUMuUCs 3HAHUM O (QYHKIMSIX KaK Ba)KHEHIIEW MaTeMaTHUYeCKOHW MOJENH
JUISL OMMCAHMSI U UCCIIEI0OBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B IPUPOJIE
u oOulecTBe. M3yueHne marepuana CroCOOCTBYET Pa3BUTHIO y OOYyYarolIUXCs
YMEHUS UCTI0JIb30BaTh Pa3IUYHbIC BHIPA3UTEIbHBIE CPEJICTBA A3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (QopmMupoBaHuE
NPEICTABICHU O POJIM MATEMATHKHU B Pa3BUTHH LIMBUIIN3ALMU U KYJIbTYPBHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kjaccax u3ydaercs Yy4deOHBIH Kypc
«AnreOpa», KOTOPBIM BKJIKOYAET CIEIYIOIIME OCHOBHBIE pa3felibl COAEPIKAHMS:
«Yucna W BBIUUCIEHUS», «AIreOpanyeckue BbIPAKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKITUN.

Ha u3yuenue yuebHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 Kiacce
— 102 yaca (3 gaca B Henenmwo), B 8 kinacce — 102 yaca (3 waca B Henento), B 9
kiacce — 102 yaca (3 yaca B HeJIeNI0).



COAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BIYMCICHUSA

JpoO6u OOBIKHOBEHHBIE M JECATUYHBIE, MEPEXOJ OT OJHOM (OpMBI 3alUCU
npobeit k gapyroit. IloHaTHe palMOHAIBHOrO 4YHCJA, 3aluCh, CpPaBHEHHE,
YHOOpAIOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMmernyeckue JeHUCTBUS €
panMoOHAIIBHBIMU YUCIIaMU. Perienne 3a1a4 U3 peaabHON NPAKTUKHA HA YaCTH, HA
Tpoowu.

CreneHb ¢ HaTypajbHbIM IIOKa3aTejeM: OINPENEIICEHHUEe, IpeoOpa3oBaHUE
BBIPQXEHUI HA OCHOBE ONPEEIICHHUS, 3alIUCh 00IbIIMX yncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJIEe Ap0oOU U ApoOU B BHJIE IPOLIEHTOB. TpH OCHOBHBIE 337aUl Ha
IIPOLICHTHI, PELICHUE 3a1a4 U3 PEAIbHOU IPAKTUKH.

[IpuMeHeHne TPU3HAKOB  JCIMMOCTH, PA3JIOKEHHME HAa  MHOKUTEIH
HATypaJIbHBIX YUCEN.

PeanbHble  3aBUCMMOCTH, B TOM 4Wcie IpsmMas W oOparHas
IPONOPLIMOHAIBHOCTH.

AJiredpanyecKkue BbIpasKeHUs

IIepemeHHBIE, YNCIO0BOE 3HAUEHHE BBIPAKEHUS C IEpeMEHHON. [lomycTrmMble
3Ha4YEHMs IepeMEHHBIX. [IpecraBienne 3aBUCMMOCTH MEXY BEIMYMHAMU B BUJIE
(dopmyiibl. Beruncnenus no popmynam. [IpeoOpazoBaHre OyKBEHHBIX BbIpaKEHUIA,
TOXKJIECTBEHHO paBHBIC BBIPAKEHHUS, TMpaBUia Npeodpa3oBaHUs CYMM U
IPOM3BEICHUH, MPaBUJIa PACKPHITHS CKOOOK M MPUBEACHUS MOJOOHBIX ClIaracMbIX.

CBoOliCTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHs MHOrowieHa. Ciio)keHue, BBIYUTaHuE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBagpaTr pasHocTH. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWIBHOCTb YPABHEHHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEWHOrO
YPAaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBlI€HUE YPABHEHUH IO
YCJIOBUIO 3a/1ayy. PellieHre TeKCTOBBIX 3a/1a4 ¢ IIOMOLIBI0 YPABHEHUN.

JIuneiiHOe ypaBHEHUE C IBYMS IIEpeMEHHBIMU U ero rpaguk. Cucrema AByX
JVHEWHBIX YPAaBHEHHM C JBYMs NEPEMEHHBIMH. PelieHue cucrem ypaBHEHHM
Croco0OM TMOACTaHOBKU. [Ipumepbl pelieHusi TEKCTOBBIX 3aJad C IOMOIIbIO
CUCTEM YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npsamou. Yucnosbie npoMexyTKU. PaccTosinue Mexy
JBYMsI TOUKaMU KOOPJAMHATHOU MPSMOM.

[TpsimoyronbHast cuctema KoopauHat, ocu Ox u (Oy. Abciucca W opAavHATa
TOUYKH Ha KOOPAMHATHOM IUIOCKOCTH. [Iprmepsl rpagukoB, 3a1aHHBIX (hopMyIamMHu.
Yrenne rpaduxkoB peanbHbIX 3aBUcuMocTei. [lonarue @ynkuuu. ['padux
bynkuuu. CoiictBa dhyHkumid. Jluneinas Gyukius, e€ rpaduk. ['paduk QyHkiun
y = [x|. I'paduueckoe pemieHne JIMHEHHBIX ypaBHEHUH U CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Yucaa v BBIYUCTCHUS

KBagparubeiii kopeHb u3 uucna. [loHsiTue 00 uppalMOHAIBHOM YHCIIE.
JlecsaTHuHBIE PUONMKEHUS] UppallMOHANIBHBIX YKcesl. CBoMCTBa apuPMETHUECKUX
KBaJIPATHBIX KOPHEH U WX MPUMEHEHHE K TPEOOPa30BaHUIO YUCITIOBBIX BHIPAKCHUI
Y BBIUKCJIEHUSM. [|eHCTBUTENBHBIE YNCIIA.

Crenens ¢ 1enbIM NTOKa3aTeneM U €€ cBoiicTBa. CTaHaapTHAs 3alIMCh YKCIA.

AnredOpandeckne BbIPpaKeHHUsI

KBanparHeiii  TpEXWwieH, pa3JIOKEHUE KBAJIPATHOTO TPEXWIEHA Ha
MHOKUTEH.

Anre6panueckas napoOb. OCHOBHOE CBOMCTBO airedpanveckoil apoowu.
CnoxxeHue, BbIYMTAaHUE, YMHOXKEHHE, JCJICHHE anredpaudyeckux JapoOei.
PanronanbHbIe BBIpAXEHUS U UX MPE0Opa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEW KBaJpaTHOTO YpPaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUM, CBOASIIIUXCSA K TUHEUHBIM U KBAJAPATHBIM.
[Ipocreiiiive qpoOHO-palliOHATBHBIE YPABHEHUS.

['paduueckas maTEpHIpETALIUS YPAaBHEHUN C ABYMS IEPEMEHHBIMHU U CUCTEM
JMHEWHBIX YPAaBHEHHU C JBYMS IIepeMEHHBIMHU. lIpumepsl pemeHus cucreMm
HEJTMHEUHBIX YPABHEHUU C IBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a49 anreOpandecKuM CIIoCOOOM.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHOM IIEPEMEHHOM.
PaBHOCWIBHOCTH HEpaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynknuu. OONaCTh OMNpEACNICHUsT W MHOXKECTBO 3HAYCHUU
dbynkuun. CnocoObl 3a1anust GyHKITUH.

I'padux dynkuuu. Yrenue cBoicTB (yHkmuu mo e€ rpaduky. [Ipumepst
rpagukoB (pyHKIMH, OTpakaroUIMX peaabHbIE MPOLECCHI.



OyHKIMK, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYIO TPOIMOPIHMOHAIBLHBIE
3aBHCHMOCTH, uX rpaduxn. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pellIeHNEe YPAaBHEHHUM U CUCTEM YPABHEHHUI.

9 KJIACC

Yucsia ¥ BIYMCICHUSA

PannonanpHple ymclia, UppalroOHalIbHbIE YMCIa, KOHEUYHbIE U OECKOHEUYHBIE
NeCATUYHBIE TpoOU. MHOXKECTBO IEHCTBUTENbHBIX YUCEN, IEWCTBUTEIIbHBIC YK CIIA
KaKk OECKOHEUYHble JAecATUYHbIE JapoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKYy MHOXKECTBOM JECUCTBUTENBHBIX YUCEII U KOOPAUHATHOMW MPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTUYecKue JEeHCTBUSA C
JEUCTBUTEIIbHBIMHU YHCIIAMH.

Pasmeppl OOBEKTOB OKPY’KAIOLIErO0 MHpa, JAJIUTEIBHOCTh IPOLIECCOB B
OKPY KarOIEM MHUpE.

[Tpubmmxk€HHOE 3HAaUCHNUE BETUYUHBI, TOYHOCTH NMpuoOImkeHus. OKpyriieHue
yucen. [ Ipuknaka n oneHka pe3yiabTaToB BIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pellienne ypaBHEHUM, CBOAALLIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemienne ypaBHEeHNM, CBOMSIIMXCS K KBaIPATHBIM.
bukBaapatHoe ypaBHeHuE. [IpuMepsl pelieHuss ypaBHEHUN TPETbEN U YETBEPTON
CTEIICHEN PA310KEHUEM HA MHOXKUTEIIH.

Pemenne apoOHO-pallMOHANIBHBIX ypaBHEHUM. PellieHnMe TEKCTOBBIX 3ajay
areOpanyeckuM METO0M.

VYpaBHeHHe ¢ IByMs MepeMEHHbIMH U ero rpaduk. Pemenue cucrem nByX
JIMHEWHBIX YPABHEHHUU C IBYyMS IIEPEMEHHBIMU. Pellienre cucTteM IByX ypaBHEHHUM,
OJJHO M3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIpETaLys CUCTEMbI YPABHEHUM C IBYMS [IEPEMEHHBIMMU.

Pemmenne TeKCTOBBIX 3aJa4 anreOpanyeckuM CrocoOOM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OAHOM NEpeMEHHOW. PelmreHne cucrem
JMHENHBIX HEPAaBEHCTB € OJHOM mepeMeHHOM. KBaapaTHble HEpaBEeHCTBA.
['padmyeckas MHTEpHpeTalys HEPABEHCTB M CHCTEM HEPABEHCTB C JBYyMS
IIEPEMEHHBIMHU.

DOyHKIUU

KBaaparuunas ¢ynkuus, €€ rpadux u cpoiictBa. [lapabosa, KoOpauHATHI
BEPIIMHBI 11apadoJIbl, OCh CHMMETPUU TTapadoIIbL.

I'paduxu byskimit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| 1 ux
CBOMCTBA.

Yucii0BbIE NOCJIE10BATEIBHOCTH M IPOrPeCcCHH



[IoHsiTHE YMCIIOBON IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
peKyppeHTHOM GopMyIioil u POpMyJIOi 1-T0 YiIeHA.

Apudmernueckass U reomeTpuyeckas mporpeccur. Oopmyibl n-ro 4jieHa
apupMETUIECKON U TE€OMETPUUYECKOU MPOrPECCUid, CyMMBI TIEPBBIX 71 YICHOB.

N300paxkeHre WICHOB apu(pMETUYECKOM M TE€OMETPUUYECKOM Mporpeccui
TOYKaMU Ha KOOPJIMHATHOW IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHCHUIMWAJIbHBIA POCT.
CnoxHbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOEHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anredpa» XxapaKTepU3yOTCH:

1) naTpuoTHYecKoe BOCIIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY UM  HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JOCTHXKECHHUSAM  POCCUHCKHUX
MaTE€MaTUKOB M POCCHUMCKOM MAaTeMaTU4eCKOM IIKOJbI, K HCIIOJIB30BAHUIO ITUX
JOCTHKEHHUH B IPYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpaskaIaHCcKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00513aHHOCTEN TpaXKT1aHUHA U peanu3alliu ero
opaB, IMPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHMH, MPOLEAYp I'pa)KAaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IPUHILINAIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpya0BOE BOCIUTAHME:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B pEIICHWHM NPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH JKM3HM JIA YCIEUTHOW Tpo(dhecCHOHATBHOM
NESATENIBHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAHHBIM BbIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, PacCyXIE€HUW, YMEHHUIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUA:

OpUEHTALlME B JIEATEIIbHOCTM HAa COBPEMEHHYI) CHCTEMY Hay4HbBIX
IpeJICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJIBI U
o0miecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKu Kak cdepbl ueIoBeuecKOn
NEATEIbHOCTH, 3TANoOB €€ pPa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUS LMBUJIM3ALNM,
OBJIAJICHUEM S3bIKOM MaTEMATUKH U MATEMATHYECKOM KYJIbTYpPOU KaK CPeICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM MPOCTEHIIMMHU HaBBbIKAMU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnuTaHHMe, (POpMHMPOBAHHE KYJILTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JIATONOJYYMSI

TOTOBHOCTHIO TIPUMEHATH MaTEMaTHYECKUE 3HAHWS B HWHTEpPEcax CBOETO
3I0OpPOBBS, BENEHUS  370pPOBOrO  oOpa3a  KU3HUM  (3I0pOBOE  IHUTAHUE,
cOQTaHCUPOBAHHBIN PEXUM 3aHATHA W OTHABIXa, PETysIpHas Qu3nueckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO *Ke MpaBa IPyroro 4eJIoBeKa;

7) 3KoJ10THYeCKOe BOCTIUTAHNE:

OpHEHTAIlMel Ha MPUMEHEHNE MaTeMaTHUYECKUX 3HAHUH IS PeIIeHus 3a71a4
B 00JaCTH COXPAHHOCTH OKpPYXKAIOUIEH Cpenbl, IIAaHUPOBAHUS IOCTYNIKOB U
OLIEHKH WX BO3MOXHBIX TOCJIEICTBUN IJIs1 OKPYKaloIIed Cpebl, OCO3HAHUEM
IJI00aTbHOTO XapaKTepa HKOJIOITMUECKUX MPoOJeM U IyTel X peleHus;

8) aganTranus K M3MEHSIOUMIUMCS YCJOBHSAAM COLMAJBLHON W NPHUPOTHOMI
cpenbl:

TOTOBHOCTBIO K JICWCTBHSIM B YCIOBHUSX HEOINPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JIeATEeIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y NPYTUX JIIOJAEH, MpUOOpeTaTh B COBMECTHOM IEATEIHLHOCTH
HOBBIC 3HAHUSI, HABBIKM M KOMITETEHIIUH U3 OIbITA IPYTHX;

HEOOXOUMOCTEIO B (OPMHUPOBAHWH HOBBIX 3HAHHWA, B TOM YHUCIE
bOopMyTUPOBATh UICH, TTOHSATHS, TUIOTE3I 00 O0BEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaThb JEGUIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETCHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBAThH
MPUHUMAEMbIE pEIIeHUusT W ACHCTBUA, (HOPMYJIUPOBATh W OIEHWBATH PHUCKH U
NOCNEACTBHS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTejibHBbIE YHUBEPCAJIBHBIC y‘leﬁﬂble I[CﬁCTBHSI

ba3zoBble 1ornyeckue qeicTBUA:

e BBIABIIATH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MaTEMATHICCKUX
OOBEKTOB, TOHSATHN, OTHOIIEHWHA MEXKIY TOHATHIMH, (HOPMYITUPOBATH
OTpEJEICHUs]  MOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuu, OCHOBaHUS JUIsi OOOOIIECHUST M CPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJU3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W  TPeoOpPa30OBBHIBATH  CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBbIC, YacTHBIE W oOIIune,
YCJIOBHBIE;



BBISIBJISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeunss B (akTax, AAHHBIX, HAOMIOACHUSX U YTBEP)KICHUSX,
npeniaraTb  KpUTEpUU A7 BBISIBICHHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMH;

JieNiaTh BBIBOJBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W
WMHAYKTUBHBIX YMO3AKJIIOUEHHUH, yMO3aKIIOUEHHUH 110 aHaJIOTUH;
pa30upaTh J0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUN (TIPSAMBIE U OT
MPOTUBHOTO), TIPOBOJUTH CaMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTU4ecKux (haKkTOB, BBICTPAUBATh AapryMEHTALMI0, IPHUBOIUTH
OpUMeEpPbI U KOHTPIIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crmoco0 pemeHus y4yeOHOM 3afaud (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pElIeHMs, BBIOMpaTh Hauboyee MOAXOASAIUNA € YUYETOM
CaMOCTOSITENIHO BBIIEJICHHBIX KPUTEPHEB).

bBa3oBhIe ncciienoBaTe/IbCKHe A1eiiCTBHUA:

UCIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATENbCKUIM MHCTPYMEHT IO3HAHUS,
dbopMynMpoBaTh BOIMPOCH], (UKCHUPYIOIIHE MPOTUBOPEUUE, MpPodIEMYy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

OPOBOJUTH IO CAMOCTOATENBHO COCTABICHHOMY IIJIaHYy HECIIOKHBIN
OKCMIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAHHE MO  YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTUYECKOr0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENILHO (POPMYJIMPOBATH 000OIIEHNUS U BBIBOJBI IO pE3yIbTaTaM

NpOBEAEHHOTO HAOJIOACHUS, HUCCIENOBAHUSA, OICHUBATH JIOCTOBEPHOCTD
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 00O0OIICHHUI];

MPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIABUTATH
IPEIOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ nndpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTH HH(OpMAIMH, TaHHBIX,
HEOOXOUMBIX /ISl PEIICHUS 3a]a4H;

BbIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHUS;

BbIOUpaTh (GOpMy MpEACTaBICHUS HH(OPMALMM U WUIUIFOCTPUPOBATH
pelaeMble 3aladdl CXeMaMH, AuarpaMMaMiy, HWHOM Trpadukoil u uX
KOMOMHAITUSIMU,

OLICHHMBATh HAAEKHOCTb WMH(MOPMALUU O KPUTEPUSIM, NPEITIOKECHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:



BOCIPUHUMATh M  (OPMYJIHpPOBAaTh CYKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJISIMU OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXkaTh CBOIO
TOUKY 3pEHMsS] B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHsS IO
XOJly pellieHus 3a/1a4ui, KOMMEHTUPOBATH MOJIYYEHHBIN pe3ysIbTaT;

B XOJIe 0OCYICHHSI 33/1aBaTh BOMIPOCHI MO CYIIECTBY 00CYK1aeMOil TEMBI,
npo0JieMbl, pelraeMoil 3aauu, BbICKa3bIBaTh UJIEU, HAllEJICHHbIE Ha MIOUCK
pellIeHUsl, COMOCTaBISATh CBOU CYXKIEHUS C CYXIEHUSMHU JIPYTUX
YYaCTHUKOB JMAajora, OOHApPYKHUBATh PAa3IMUME W CXOJCTBO MO3UIUH, B
KOPPEKTHOU popMe (hopMyIHpoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;
NPEACTABISATh  pE3yJbTaThl  pPEIIeHUs]  3aJadyd,  DKCIEPUMEHTA,
UCCIIEIOBaHMs,  MPOEKTa,  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yU4€TOM 3a/1a4 MPE3eHTALUU U 0COOCHHOCTEH ayIUTOPUH;
NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYyAIbHOW pabOThl TpPH PEIIEHWHM YYEOHBIX MaTEeMaTUYECKUX
3ajady;

IPUHUMATH 11EJIb COBMECTHOW JIEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIIUIO
COBMECTHOW palOThl, pacmpeaeniarb BHUABI padOT, TOTOBAPUBATHCH,
00CyXKIaTh MPOIECC U Pe3yJIbTaT paboThl, 00001IaTh MHEHUS] HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpYNNoBbIX ¢opMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBI€ IITYPMBI U JPYTUE), BBIMOJIHATH CBOK YacTb
paboThl U KOOPJUHUPOBATH CBOM JIEUCTBUS C IPYTUMH YJICHAMU KOMaH/IbI,
OLICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMHA HPOAYKT MO KPUTEPUSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe yHUBEpCcAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO COCTAaBIIATH IUJIaH, aJITOPUTM PEIICHUS 3aJadd (WId ero
4acTh), BBIOMpPATh CIOCOO peHieHUsS ¢ yYETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUpPOBATb U KOPPEKTUPOBATH

BapHAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(OpMAITIH.

CaMOKOHTpOJIb, AMOIMOHAJIbHBIA HHTEJJIEKT:

BIIQJIeTh CHocO0aMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporiecca u
pe3yJibTaTa peIICHUsI MAaTEMAaTUYECKOW 3a/1a4u;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTHb KOPPEKTHUBBI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMACHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3yJibTaTa ACATEIBHOCTA MOCTABICHHOW LIEIU
U YCIIOBUSAM, OOBSICHATH IPUUUHBI JOCTHKEHUS WU HEAOCTUKEHUS 1IETH,
HaxOJUTh OIMIKNOKY, 1aBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K xoHiy oOydenuss B 7 KJjacce OOyYarolIMiiCsS TOJYYUT CIIEIYIOIINUE
MPEAMETHBIC PE3YJIbTATHI:

Yucaa v BBIYUCTCHUS

BoinonusATe, coderas yCTHbIE M NHUCbMEHHBbIE MPHUEMBI, apu(METUUECKHUE
JEUCTBHUS C pallMOHAIbHBIMUA YUCIIaMHU.

HaxonuTh 3HAaY€HUS YUCIOBBIX BBIPAKEHHUM, MPUMEHSITh Pa3HOOOpa3HbIE
CHOoCOObl M TPUEMBI BBIYMCIICHHS 3HAYEHUH NPOOHBIX BBIPAKEHUH, COIAEPIKAIINUX
OOBIKHOBEHHBIC U JICCATUIHBIC JPOOH.

[lepexonuTe OT OgHOW (OPMBI 3amMcH YHCEN K JApyroi (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH B 0€CKOHEYHYIO JECATUUHYIO APOOB).

CpaBHHBaTh M YIIOPSA0YMBATH PALlMOHAIBHBIE YUCIIA.

OKpyTJsATh YuCIa.

BpInoMHATE NPUKHUAKY U OLIEHKY PE3YJIbTaTa BBIYUCICHUH, OLICHKY 3HAaYEHUN
YUCJIOBBIX BBIPAXKECHUI. BBIMOIHATE AEHUCTBHUS CO CTENEHSMU C HATypalbHbIMU
MOKA3aTEeIIMHU.

[IpumMeHsATh  TpPU3HAKK  JEJIMMOCTH, pa3JIOKEHUE HAa  MHOMKUTEIU
HaTypaJbHbIX YUCEN.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 3aJa4d, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NIPOLEHTAMH, HHTEPIPETUPOBATH
pe3yJIbTaThl PEUIEHUs 3aJady C YYETOM OTpPaHWYEHHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpasKeHUs

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMHHOJIOTUIO U CHUMBOJUKY, HMPUMEHSTh
e€ B Ipoliecce OCBOEHHUSI yueOHOro MaTepuara.

Haxonute 3HaueHusi OyKBEHHBIX BBIPAKEHHN NpPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

Bemonusate  mpeoOpa3oBaHusi  [IENIOTO  BBIPAKEHWS B MHOTOYICH
IPUBEIECHNUEM NOJJOOHBIX CIaraéMbIX, paCKphITUEM CKOOOK.

BBINONHATE yMHOXXEHME OJHOWIEHA Ha MHOTOWIEH M MHOIOYIEHa Ha
MHOTOYJICH, TPUMEHITH (POPMYJIIBI KBaJApaTa CYMMBI M KBa/IpaTa pa3HOCTH.

OCylIecTBIIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIU C TOMOILIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOMHWTENS, TPYNIUPOBKU  CIAraeMblX,
IpUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOXKEHHUS.

[TpumensTh peoOpa3zoBaHKsi MHOTOWICHOB JJIsl PELLIEHUS Pa3IMYHbIX 3a7a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEaJIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypalbHBIMU TMOKA3aTENSMU IS
peoOpa3oBaHMs BEIPAKCHUM.



YpaBHeHUS U HEPABEHCTBA

Pemars yMHENHBIE ypaBHEHHsA C OAHOM NEPEMEHHOM, IIPUMEHsSA IpaBUiIa
nepexoja OT UCXOIHOTO YPAaBHEHUS K paBHOCUIbHOMY eMy. IIpoBepATh, ABisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHHUS.

[TpumeHsTh rpaguueckue METoAbl IPU PEUICHUH JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[TonGupare mnpuMepsl Map 4YHUCEN, SBIAIOIMIUXCS pEIIeHUEM JIMHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPJIWHATHOM IUIOCKOCTH TpaduK JUHEHMHOTO ypaBHEHHS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YsSCh TpaUKOM, MNPUBOJIUTH HPUMEPHI pPEUICHUS
YPaBHEHHS.

Pewate cucteMsl IBYyX JTMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
quciie rpauyecKu.

CocraBnsaTe W pemiaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUM II0 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 33aJa4M IOJIyYEHHBIN PE3YJIIbTAaT.

DOyHKIUU

N300paxkath Ha KOOPAUHATHOM MPSIMON TOUKH, COOTBETCTBYIOIIME 3aIaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, UHTEPBAJIbI, 3AIIUCHIBATh YNCIIOBBIC IPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpPJHWHATaM,
CTpouTh rpaduku TMHEHHBIX QyHKIMI. CTpouTh rpaguk QyHKIMU y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIMM W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIIUHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnoco0 MpPEACTaBICHUS U aHajdu3a HHpOpMaLuH,
U3BJIEKATh U UHTEPIIPETUPOBATh UHPOPMAIINIO U3 TPa(UKOB peaIbHBIX IPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kJjacce oOydYaromuics TMOJYYUT CIICTYIOITHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa 1 BBIYUCTCHUSA

Hcronb30BaTh HadaJIbHBIE IPEICTABICHHUS O MHOYKECTBE JEHCTBHUTEIBHBIX
YHUCEeN JIJISl CPABHEHUS, OKPYTJIEHUS U BBIYUCIECHUN, N300paKaTh IEHCTBUTEIbHbIE
YyCJIa TOYKaMHA Ha KOOPJIMHATHOU MPSIMOM.

[TpumeHsTh TOHATHE apU(PMETHUYECKOrOo KBAJPAaTHOTO KOPHs, HaXOAWUTb
KBaJIpaTHbIE KOPHU, HCIOJIb3YsS IPU HEOOXOJUMOCTU KaJbKyJATOP, BBINOIHSITH
npeoOpa3oBaHus BBIPAXKEHUN, COAEPKAIMX KBaJApAaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEMN.



Hcmnonb3oBaTh 3amucu OOJIBIIMX M MAaJbIX YHCEN C TOMOIIBI0 JECATUYHBIX
npoOeit u crenenedt uncina 10.

AsredOpanyecKkue BbIpaKeHHUs

[IpyMEHATP TOHATHE CTENEHW C LENbIM IOKA3aTEJIEM, BBINOJIHATH
npeoOpa30BaHusl BIPAKEHUH, COJIEPKAIINX CTENEHU C IEJIbIM MTOKa3aTeJIEM.

BrINoOMHATE TOXIECTBEHHBIE MPEOOpPA30BAHUSI PAIIMOHAIBHBIX BBIPAKEHUIN
Ha OCHOBE MPaBWI JACHCTBUN HAJl MHOTOWICHAMH U aaTreOpandecKuMH IPOOSIMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUJICH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3oBaHMs BRIPAXKEHUMN ISl pELISHUS Pa3IudHbIX 3a]a4 U3
MaTeMaTUKH, CMEXKHBIX PEIMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHMs U HEpaBeHCTBA

Pemiats nnMHEHbIE, KBaJpaTHbIE YPAaBHEHHS M PAMOHAIbHBIE YpPAaBHEHUS,
CBOISILIMECS K HUM, CUCTEMBI IByX YPABHEHUH C ABYMS IEPEMEHHBIMU.

[TpoBOOUTH MIPOCTENIIINE UCCIIECIOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpauuecKux npeacTaBieHuil (yCTaHaBIMBATh, UMEET
JU YpaBHEHHE WM CHCTEMa YPaBHEHUN PEIICHHS, €CIU HMEET, TO CKOJbKO, U
mpouee).

[lepexoauTh OT CIOBECHOM (POPMYJIHMPOBKH 3aauyd K €€ ainreOpanvecKoin
MOJENIN C IIOMOUIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbI YpPaBHEHUU,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1au MOJYyUYEHHBIN pe3yibTarT.

[IpuMeHSATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OIICHKH,
pelaTh JUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW M WX CHUCTEMBI, J1aBaTh
rpauueckyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[TorumMaTe ¥ HWCTHONB30BaTh (PYHKITMOHAIBHBIC TOHATHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHUs), ONPEACNSITh 3HAUCHUE (PYHKIUMU MO 3HAYCHUIO
apryMeHTa, ONpeesITh CBOMCTBA QYyHKIIMHU 110 €€ TpaduKy.

Crpoutb rpaduku 3J1€MEHTapHbIX (QYHKIUI BUAA:

y=k/x, y =x2,y =x3,y =[x, y = VX, OIHCBIBaTh CBOWCTBa YHCIIOBOIl
byHKIUY 110 €€ TpaduKy.

K xoHily oOyuenus B 9 kiacce oOydaroumuics MOJYYUT CIIETYIONTUE
MPEAMETHBIE PE3YIIbTATHI:

Yucsaa v BbIYMCIEHUS

CpaBHUBATH U YNOPAJI0YUBATH PAIIMOHATBHBIE U UPPALIMOHATBHBIE YHCIIA.

Breinmonuare apudmernyeckue JEHCTBUSL C  pallMOHAJbLHBIMU YHCJIAMH,
coueTrass YCTHbIE UM MHUCbMEHHBIE TMPUEMBI, BBIIOJHATH BBIUHCICHUS C
UppalMOHATbHBIMU YHCIAMH.



Haxonute 3HaueHuss CTENEHEW C LEIbIMUA IMOKA3aTeIsIMA W KOPHEW,
BBIYUCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY PE3yJbTara
BBIUMCIICHUH, OLICHKY YHCJIOBBIX BBIPAKCHUU.

YpaBHeHUs U HEPABEHCTBA

Pemiats nHHENHBIE M KBaJpaTHbIC ypPaBHEHUS, YPaBHEHHUS, CBOJISIIMECS K
HUM, TIPOCTENIITNE APOOHO-pAIMOHAIILHBIC YPaBHEHHUSI.

Pemate cucTeMbl JBYX JMHEMHBIX YPABHEHUW C JIBYMSI NEPEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHHE HE SIBJIACTCS JIMHEUHBIM.

Pemath TekcTOBbIE 3ajauu  aJreOpandeckuM CrIocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUH C JIByMS IEPEMECHHBIMU.

[IpoBOAUTE ITPOCTENIINE UCCIICIOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IpauuecKux npeacTaBieHuil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIIM CHUCTEMAa YPAaBHEHUW PEUICHUs, €CIM UMEET, TO CKOJbKO, U
mpouee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkarh
pPEILICHUE HEPABEHCTB HA YHCIIOBOM NPSMOM, 3alMChIBATH PELIEHHE C MOMOUIIBIO
CUMBOJIOB.

Pemlatb  cucTemMbl  JTMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIME KBAJIPAaTHOE HEPABEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMbI
HEPABEHCTB HA YKHCJIOBOM MPAMOM, 3aIIMCHIBATh PEIICHUE C MOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PELICHUH PA3IUYHBIX 3a4a4.

DOyHKUNH

Pacnio3naBath (yHKIMM W3y4eHHBIX BHUJOB. [loka3bpiBaTh CXeMaTHYECKH

pacmoioKeHUE Ha KOOPAMHATHOM ITOCKOCTH TpadukoB GyHKIMA BUAA: Y = kx, )
=kx+b, y=kix,y=ax2 +bx + ¢, y=x3, y=1x y = |x|, B 3aBucHMOCTH OT
3HaYeHUH K0d()PHUIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKITUH.

CtpouTh U M300paXkaTh CXEeMaTHUYECKH TpadUKH KBaJAPATUYHBIX (YHKIIUH,
OIKCHIBAaTh CBOWCTBA KBaIPATUUHBIX (DYHKLIUN IO UX rpaduKaM.

PacnioznaBath kBaspaTHUHy0 QYHKIUIO IO (pOpMyJie, MPUBOAUTH IPUMEPHI
KBaJIpaTHUHBIX (QYHKIIUH U3 PeaTbHOU KU3HU, GUZUKH, TECOMETPHH.

YucJioBbIe N0C/1€10BATEJILHOCTH M IIPOIPeCcCUM

PacnioznaBath apuMeTHYeCKyl0 U TE€OMETPUUYECKYIO MPOTPECCUH IpH
pasHbIX criocobax 3aJaHusl.

BbINONMHATE  BBIYMCIEHUS C  HUCHOJb30BaHHEM (OpMyd n-ro ujeHa
apu(PpMETUIECKON U T€OMETPUUECKOIN MPOrpeCCHid, CyMMBbI MEPBBIX N YJIECHOB.

N300paxaTh YIEHBI TMOCJIEIOBATEIILHOCTH TOYKAMH Ha KOOPAUHATHOM
IUIOCKOCTH.



Pemrate 3amaun, CBS3aHHBIC C YHCJIOBBIMH IIOCJIECIOBATEIBLHOCTSIMH, B TOM
YHCJIC 33/1a41 U3 PeaIbHOU KU3HU (C UCTIOIB30BAHUEM KaJIbKYISATOPA, ITU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

KonuvecTBo yacoB
HaumeHnoBaHue pa3iesioB U TeM
Ne ni/mn Konrpoabnubsie IIpakTue
NPOrpaMMbl Bcero
padoTsbI padoThI
1 Uucna u BerurcneHus. PannonansHele 25 1
qucna
2 AnreOpandecKkre BRIPOKCHHS 27 1
3 VYpaBHeHUs U HEPABEHCTBA 20 1
4 Koopaunars! u rpaduxu. @yHKnuu 24 1
5 [ToBTOpeHme u 0600IICHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 0




8 KVIACC

Konn4yecTBo 4yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne n/m Kounrpoabubie  IIpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
1 UYucna u Berurcnenus. KBagpatHele KOpHH 15
) Yucna u BerunciaeHus. CTeneHs ¢ LesbIM -
[I0Ka3aTeieM
3 Anrebpanyeckue BbIpaKeHUsI. 5 1
KBanpatHbiii TpéxuiieH
4 Anrebpanyeckue BbIpaKEeHUS. 15 |
Anrebpanyeckast 1poOb
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHele 15 |
ypaBHEHUS
6 VYpaBHeHUs U HepaBeHCTBA. CHCTEMbI 13
YpPaBHEHUI
7 VYpaBHeHus u HepaBeHCTBa. HepaBencrsa 12 1
8 Oyskiuu. OCHOBHBIE MOHATHS 5
9 Oynkiuy. Yuciossle GyHKIUU 9
10 [ToBTOpeHue u 0600IICHIE 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 0




9 KJIACC

HaumeHnoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acoB

Ne ni/mt Kontpoabnbie  IIpakTuy
NMPOrpaMMsbl Bcero
padoThI padoTsbI
| Uucna u BerurciieHus. JleiicTBuTenbHbIe 9
qucia
) YpaBHEHHUsI 1 HEPABEHCTBA. Y PABHEHMUS C 14 1
OJTHOW MEPEMEHHOMN
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1
ypaBHEHUH
4 YpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 16 1
5 DyHKINH 16 1
6 YucnoBble MOCIEN0BATEIBHOCTH 15 1
7 [ToBTOpEeHME, 0600IICHNE, CUCTEMATH3AIUS 13 |
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KouanuecTBo yacos
Ne J:
Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero H3
padoThI padoTsbI
1 [ToHsiTHE palOHAIBLHOIO YKCIia 1
) Apudmernueckue AecTBUS C |
palMoOHAIBLHBIMU YU CIAMU
3 Apudmernueckue AecTBUS C 1
paloHaIbHBIMU YHUCIAMU
4 Apupmernueckue T1eUCTBUS C |
palnMoOHAIBLHBIMU YU CIAMU
5 Apudmernueckue AecTBUS € |
panMoOHAIBLHBIMHU YUCIAMU
6 Apudmernueckue AecTBUS C 1
paloHaIbHBIMU YHUCIAMU
7 CpaBHeHue, ynopsaouBaHue |
palMOHATIBHBIX YHCEI
g CpaBHeHue, ynopsi0ulBaHue |
palOHaIbHBIX YUCEI
9 CpaBHeHMe, ynops104MBaHue |
paLMOHATIBHBIX YHCEI
10 Crenens ¢ HaTypaIbHBIM 1

IIOKa3aTejieM

11

CreneHb ¢ HaTypAJIbHBIM
nokasaresaeM




Crenens ¢ HaTypaIbHBIM

12
MoKazaresnem

13 Crenens ¢ HaTypaIbHBIM
MoKa3aTeJieM

14 Crenens ¢ HaTypaIbHBIM
MoKazaresnem

15 Pemenne 0oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PeaTbHOM MPAKTUKU

16 Pemennie 0CHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIIEHTHI U3 PEATLHOM MPAKTUKU

17 Pemenrie oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PEaTbHOM MPAKTUKU

18 Pemennie 0oCHOBHBIX 3a/1a4 Ha ApOOH,
MIPOIICHTHI U3 PCATLHOM MTPAKTUKU

19 [Ipu3Haku AeMMMOCTH, Pa3I0KEHUS
Ha MHOYKUTEIIN HATYPATbHBIX YHCET

20 [Ipu3Haku AeTUMOCTH, PA3I0KEHUS
Ha MHOXKUTENIN HAaTYpaJbHBIX YHCET

21 Peanpnble 3aBucuMoctu. [psimast u
oOpaTHasi TPOMOPIIMOHAIBHOCTH

” Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH

73 Peanbnbie 3aBucumoctu. Ilpsimas u
oOpaTHast IPONOPIHOHATILHOCTH

4 Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIUMOHATIBHOCTH

’s KonTponbHas pabota mo Teme

"PanmmoHaibpHBIE YHCiIa"




26

BbykBeHHbIE BhIpaKeHUS

[Tepemennsie. JlomycTrumbie 3Ha4YECHUS

27
MIEPEeMEHHBIX

28 DopmyIsl

29 DopmyJibl
[IpeoOpazoBanre OYKBEHHBIX

30 BBIPAXEHUH, pacCKpbITHE CKOOOK U
MIpHUBEICHNE OJOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX

31 BBIPAKEHUH, pacCKpbITHE CKOOOK U
MPUBEICHNE TIOAOOHBIX CIIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX

32 BBIPKCHHH, PACKPBITHE CKOOOK H
MIPUBEICHNE TIOAOOHBIX CIIaraeMbIX
IIpeoOpa3oBanue OYKBEHHBIX

33 BBIPQ)XEHUI, PACKPBITHE CKOOOK U
IIPUBEJICHNE TIOA0OHBIX ClIaraeMbIX

34 CBolicTBa CTENEHNU C HATypaJbHBIM
MoKazarenem

35 CBolicTBa CTENEHHU C HATypaJbHBIM
MoKa3aTesneM

36 CBoiicTBa CTENEHH ¢ HATYypaIbHBIM
nokasaresem

37 MHorousneHsl

38 MHorousneHs!




CJIO)KCHI/IG, BbIYUTAHUC, YMHOKCHHC

39
MHOT'OUJIEHOB

40 CnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE
MHOT'O4YJICHOB

A1 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE
MHOT'OUJIEHOB

47 CnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE
MHOT'OUJIEHOB

43 @opMyIIBI COKPAILIEHHOTO
YMHOXKCHHS

m DopmyJIbl COKPAILIEHHOTO
YMHOXEHHUS

45 @opMyIIBI COKPAILIEHHOTO
YMHOXKCHHS

46 @opMyIIBI COKPAIIEHHOTO
YMHOKCHHS

47 DopmyJIbl COKPAILIEHHOTO
YMHOXEHHUS

43 Pasnoxenne MHOrOWwIEHOB Ha
MHOXHUTEJH

49 Pa3znoxeHnne MHOTO4YIEHOB Ha
MHOXHUTEJH

50 PaznoxeHnne MHOTO4YJIEHOB Ha
MHOXHUTEIN

51 PasnoxeHnne MHOrO4wIeHOB Ha
MHOXHUTEIH

5 KonTponbHas pabota mo Teme

"Anre6panyeckue BelpakeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUJIBHOCTh YPAaBHEHUU
JInneniHOE ypaBHEHHUE C OJTHOU

54 IIEPEMEHHOM, pELICHUE JINHEUHBIX
ypaBHEHUI
JIuHeiiHOE ypaBHEHUE C OHOM

55 IIEPEMEHHOM, pELICHUE JINHEUHBIX
YpaBHEHUU
JIuHeiiHOE ypaBHEHUE C OHOMN

56 MEePEMEHHOM, peIICHUE JIMHEHHBIX
ypaBHEHUI

57 Pewrenue 3anau ¢ mnomouipto
ypaBHEHUI

53 Pemrenne 3amad ¢ moMOIIbIO
YpaBHEHUU

59 Pemrenue 3anau ¢ mnomouipto
ypaBHEHUI

60 Pemrenne 3amad ¢ moMOIILIO
YpaBHEHUN

61 JIuHeiiHOE ypaBHEHUE C IBYMSI
MepEMEHHBIMU U €T0 Tpadux

62 JInneniHOE ypaBHEHHUE C ABYMS
MIEPEMEHHBIMH U €T0 IpaduK

63 Cucrema 1ByX JINHEWHBIX YPaBHEHHUU
C IByMs1 IEPEMEHHBIMU

64 Cucrema IByX JTUHEHHBIX YpaBHEHUN

C ABYMs IIEPECMCHHBIMU




Cucrema 1ByX JUHENHBIX ypaBHEHUN

65
C IByMsI [I€pEMEHHBIMU

66 Cucrema 1ByX JTUHENHBIX YpaBHEHUN
C IByMs1 IEPEMEHHBIMU

67 Pemenue cuctem ypaBHEHMI

68 Pemenue cuctem ypaBHeHMI

69 Pemenue cuctem ypaBHeHM

70 Pemenue cuctem ypaBHeHM

71 Pewrenue cucreM ypaBHeHUI

7 KonTponbHas paboTa 1mo Teme
"JIunelinble ypaBHeHUS"

73 Koopaunara Touku Ha npsMoit

74 YucnoBble IPOMEXYTKU

75 YucoBbie IPOMEKYTKH

76 PaccrosiHue Mexny 1ByMsl TOUKaMu
KOOPJAVMHATHOM MPSMOi

77 Paccrosinue Mexy 1ByMsi TOUKaMu
KOOPJAMHATHOU IIPSIMOM

73 [IpsimoyronbHas cuctemMa KoopAnHaT
Ha IJIOCKOCTH

79 IIpssmoyronbHas cuctemMa KOOpIUHAT
Ha IUIOCKOCTH

80 [Ipumeps! rpadukoB, 3aJaHHBIX




bopmynamu

[Tpumeps! rpadukoB, 3aJaHHBIX

81
bopmynamu

%) ITpumeps! rpadukoB, 3a1aHHBIX
dhopmynamu

23 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

84 UYrenue rpapuKoB peabHbIX
3aBUCUMOCTEN

85 UYrenue rpauKoB peabHbIX
3aBUCUMOCTEMN

86 [Tonstue pynkuun

87 I'padux GpyHkumuu

88 CaoiicTBa QpyHKIMIHA

89 CaoiicTBa QpyHKIMIHA

90 Jluneiinas QyHKUIUSA

91 JIuneitHast QyHKIMS

9 [TocTpoenue rpaduka TMHEHHON
byHKIIUU

93 IToctpoenue rpaduka TMHEHHON
byHKIMHA

94 I'padux Qynkum y =[x|

95 I'paduk pynkuunm y =x|




96

Konrponbnas padora no reme
"Koopaunatsl u rpadpuku. OyHkimn"

97

[ToBTOpEHNE OCHOBHBIX MOHITUI U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU

98

99

[ToBTOpEHME OCHOBHBIX MOHITUH U
METOJOB Kypca 7 Kiacca, 00001ieHne
3HAHUUI

[ToBTOpEHNME OCHOBHBIX MOHITUH U

METOIOB Kypca 7 Kiacca, 00001ieHue
3HAHUH

100

[ToBTOpPEHNE OCHOBHBIX MTOHITHIA U
METOJIOB Kypca 7 Kiacca, 06001eHue
3HaHUM

101

102

Wrorosas koHTposbHas paboTa

[ToBTOpEHNE OCHOBHBIX MOHITHIA U
METOJIOB Kypca 7 Kiacca, 06001eHune
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




8 KVIACC

Ne
n/n

Tema ypoka

KoaungecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnueckue
padoThI

N3

KBanpaTHblii KOpeHb U3 yncia

[TonsiTre 00 MppallMOHATILHOM YHCIIE

JlecaTHYHBIE IPUOTMKEHUS
MPPALMOHAIIBHBIX YUCEI

HeCﬂTI/I‘IHHC HpI/I6J'II/I)I(eHI/I$I
HppaliOHAJIBbHBIX YHCCII

JlelicTBUTENbHBIE YUCTIA

CpaBHeHI/Ie JEHCTBUTEIIBHBIX YHCE]I

CpaBHeHHE IEHCTBUTEIBHBIX YHUCET

ApudmeTrueckuil KBaJipaTHbII
KOpEHb

YpaBHeHHe BUa X* = a

10

CaoiicTBa apuMeTnyecKux
KBaJPAaTHBIX KOPHEH

11

CBoiicTBa apupmMeTHIECKHX
KBaJIpaTHBIX KOpHEH

12

[Ipeobpa3oBaHne YHCTOBBIX
BBIpKCHUH, COJIEpKAIIUX
KBaJ[paTHbIC KOPHH

13

[IpeobOpazoBanHme YNCTOBBIX




BBIPAYKEHHI, COJIEPHKALIUX
KBaJIpaTHbIE KOPHU

[TpeobpazoBaHue YHCITOBBIX

14 BBIPAXKCHUI, COAECPIKALUX
KBaJpaTHbIE KOPHU
[Ipeobpa3oBaHue YHCTOBBIX

15 BBIPAKECHUM, COJIEPKAIUX
KBaJpaTHBIE KOPHHU

16 CreneHsb ¢ 1IeIbIM [TOKa3aTelIieM
CrangapTHas 3alIUCh YUCA.
Pa3mepnl 00bEKTOB OKpYKAIOIIETO

17 Mupa (0T AIEMEHTAPHBIX YaCTHIL J0
KOCMHYECKHX 0OBEKTOB),
JUTUTEIIBHOCTD TTPOIIECCOB B
OKPY’KaloIlleM MUpe

18 CBoiicTBa CTENEHU C LIETBIM
MoKa3aTeJieM

19 CBoiicTBa CTENEHU C LIETBIM
MOKa3aTeseM

20 CBoiicTBa CTETICHH C LIETBIM
MoKa3aTeJieM

)1 CBoiicTBa CTENEHH C LIETBIM
MOoKa3aTesieM

” CBoiicTBa CTENEHU C LIETBIM
MOKa3aTeseM

23 KBagpartsslil TpéxuieH

24 KBanpathblil TpéxusieH




Pasnoxenue kBaapaTHOro

25 N
TpEXUJIeHa HA MHOXKHUTEIU

26 Paznoxxenue kBagpaTHOTrO
TpEXWIEHAa HA MHOXKUTEIN
KonTponbhas pabota no remam

27 "KBanparusie kopau. CTeneHu.
KBanpatubiii TpexuieH"

28 Anrebpandeckas 1po0b
JlomycTrMble 3HAYEHUS

29 MEePEMEHHBIX, BXOIAIINX B
anredpanvecKkue BbIPaKEeHUs
JlonycTuMble 3HaUEHUSA

30 MEePEMEHHBIX, BXOIAIINX B
anredpanveckue BoIpaKeHUs

31 OcCHOBHOE CBOMCTBO
anredpandeckoi 1podu

32 Coxkparenue apooeit

33 Coxkparienue apooeit

34 Coxkparienue apooeit

35 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE
U JICJICHHE alnreOpandeckux Apooeit

36 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE
U JICJICHHE alnreOpandeckux Apooeit

37 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE




U JIeTICHUE anreOpandeckux apooeit

CrnoxeHue, BBIMUTAaHUE, YMHOKEHUE

38 .
U JIeTICHUE anreOpandecKux apooeit
[IpeobOpazoBanue BeIpaKEHUH,

39 coJiepKaliux ajareopanvyeckue
Ipodu
[IpeoOpazoBaHne BEIPAKCHHIA,

40 coJiepKaliux ajareopandecKkue
Ipoou
[IpeoOpa3oBaHne BBIPpAKCHHIA,

41 coJiepKalux ajareopandeckue
npobu

4 KonTponbhas pabota no teme
"AnreOpanyeckas Apoos"

43 KBanpaTtHOoe ypaBHEHME

44 HenonHoe kBazpaTHOE ypaBHEHUE

45 Henonnoe kBagpaTHOE ypaBHEHHE

46 dopMyia KOpHEH KBaJApPaTHOIO
ypaBHEHHUS

47 ®opMyia KOpHEN KBaJpaTHOIO
ypaBHEHUS

48 dopMyna KOpHEH KBaJpaTHOIO
ypaBHEHHUS

49 Teopema Buera




50

51

Teopema Buera

Pemienue ypaBHeHMi, CBOASIIMXCS K
KBaJIpaTHBIM

52

53

54

Pemenune ypaBHeHuit, CBOASIINXCS K
KBaJpaTHBIM

[Ipocreitmme npoOHO-
pauMoHalIbHbIE YPABHEHUS

[Ipocreiimme apoOHO-
palMoHaIbHbIE YPABHEHUS

55

56

57

Pemenne TeKCTOBBIX 337124 C
MOMOUIBIO KBaJAPATHBIX YPAaBHEHUI
Pemenne TekcTOBBIX 3a1a4 C
MOMOIIIBIO KBaIPATHBIX YPABHEHUMN

KonrtponbHas pabora no reme
"KBanpaTHble ypaBHEeHuUs"

58

JIuHeiiHOE ypaBHEHUE C IBYMSI
MIEPEMEHHBIMH, €T0 rpaduK,
MIPUMEPHI pEeIICHHs YpaBHEHHIA B
LEJIBIX YUCIIaxX

59

JIuHeiiHOE ypaBHEHUE C IBYMSI
MepEeMEHHBIMHU, €ro rpaduk,
MIPUMEpHI PEIlIeHUs] ypaBHEHUN B
LEJbIX YUCIIax

60

JInneniHOE ypaBHEHHUE C ABYyMS
MepEMEHHBIMHU, €ro rpaduk,
MIPUMEpHI PEIlIeHUs] ypaBHEHUN B
LEJIBIX YUCIIax




61

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

62

63

Pemenne cucreM AByX JTMHEHHBIX
YPaBHEHUH C IBYMsl [IEPEMEHHBIMU

Pemienue cuctem AByX JIMHEHMHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMH

64

IIpumepsl perieHus cucTem
HEJINHEMHBIX YPABHEHUH C JBYMsI
IIEPEMEHHBIMU

65

[Ipumepsl perieHus cuctem
HEJIMHENHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

66

67

68

I'paduueckas uHTEpIIpETALHS
YpaBHEHUs € ABYMS IEPEMEHHBIMU U
CUCTEM JIMHEVHBIX YPABHEHHH C
JBYMSI IIEPEMEHHBIMU

I'paduueckas uHTEpIIpETALMS
YPaBHEHUS C IByMs IEPEMEHHBIMU U
CUCTEM JIMHEVHBIX YPABHEHHH C
JBYMsI IIEPEMEHHBIMU

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOUIbIO CUCTEM YpaBHEHUN

69

Perenne TeKCTOBBIX 33124 C
IIOMOLIBIO CUCTEM YPABHEHUU

70

71

Pemrenne TeKCTOBEIX 3a/1a4 C
ITOMOIIIBIO CUCTEM YPAaBHEHUI
HucnoBble HEPABEHCTBA U UX
CBOMCTBa




HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBA

73 HepaBeHcTBO ¢ 01HO IEpeMEHHOM

74 JIuHeiiHble HEPABEHCTBA C OJHOM
MIEPEMEHHOMN U UX PEIICHHE

75 JInHeliHbIe HEPABEHCTBA C OJJHOMN
IIEPEMEHHOM U UX PEILICHUE

76 JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX PEIICHUE

77 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHON U UX peLIeHue

73 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX pelIeHue

79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHON U UX pelIeHue
N3o0pakeHune pemeHus TMHEHHOTO

80 HEPaBEHCTBA U UX CUCTEM Ha
YUCIIOBOM MPSMOU
N3o0pakeHue pemeHus TMHEHHOTO

81 HEpPAaBEHCTBA U UX CUCTEM Ha
YHUCJIOBOU IIPSAMOM
KonTponbhas pabota no remam

82 "HepaBenctBa. CucteMbl
ypaBHeHUH"

83 [lonstue pynkuun

g4 OO6macth onpeiesieHuss © MHOXKECTBO

3HaYeHUI QpyHKIUU




85 CrniocoOb1 3aganus (pyHKIMNA

86 I'paduk dynkIm

g7 CaoiicTBa pyHKINU, UX
oToOpakeHHe Ha rpaduke

28 UreHue u mocTpoeHue rpadukos
byHKIUH

29 [Tpumeps! rpadukoB GyHKITHH,
OTPAXKAIOIINX PeATIbHBIE MPOLIECCHI
@OyHKINH, OTIMCHIBAIONINE MIPIMYIO H

90 00paTHYIO IPONOPIIUOHATILHBIE
3aBUCUMOCTH, UX I'papuKu

91 lMunepOoma

92 I'unep6oia

93 I'padux Gpynkuum y = x>

94 I'padux Qpynkuum y = x>
=VX,y = DyHKIUU y =X*, y = X°, ¥

95 |X|; rpaduueckoe pereHue
YPaBHEHUH U CUCTEM YPaBHEHUU
=Vx,y = OyHKIUU y =X%, y = X°, ¥

96 |x|; rpapuueckoe pemienue
YPaBHEHUH U CUCTEM YpPaBHEHUU
[ToBTOpEHME OCHOBHBIX MOHITUH U

97 METOJIOB KypcOB 7 U 8 KJIacCoB,
000011eHNEe 3HAHUHT

08 IToBTOpEHNE OCHOBHBIX MOHATHH U

METOJ0B KypcOB 7 U 8 KIIaCCOB,




0000111eHUE 3HAHUM

[ToBTOpEHME OCHOBHBIX MOHITUH U

99 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
000011IeHHIE 3HAHUIT
[ToBTOpEHKME OCHOBHBIX MOHITUH U

100 METOJIOB KypcOB 7 U 8 KJIacCOB, 1
0000111eH1Ee 3HAHUI

101 HroroBas koHTpoibHas paboTa 1
IToBTOpEHME OCHOBHBIX OHATUH U

102 METOJIOB KypcOB 7 U 8 KJIacCOB, 1
0000111eH1E 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KonTpoabHbie
padoThI

IIpakTnueckue
padoThI

N3

PanmonansHbIe yncia,
WUppalMOHATIbHBIC YHCIIa, KOHCYHBIE U
OCCKOHEYHBIE JECATUIHBIEC TPOOH

MHOX€eCTBO JI€HCTBUTEIbHBIX YHUCCII,
JEUCTBUTENIHLHBIC YKMCIIa KaK
OeCKOHEUHEBIE JCCATUYHBIC ,Z[pO6I/I

B3anMHO 0/IHO3HAYHOE COOTBETCTBUE
MEK]ly MHOYXECTBOM JICCTBUTEIIbHBIX
YUCEeJl U MHOXKECTBOM TOUYEK
KOOPJIMHATHOM IIPSIMOI

CpaBHEHHE NEUCTBUTEIIBHBIX YHCET,
apudMeTHIeCKue JEeHCTBUS C
JIEHCTBUTEILHBIMU YHCIIAMA

[TpubmmxéHHOE 3HaYECHNE BETUINHBI,
TOYHOCTb MTPUOJIMIKEHUS

OxpyrieHue yucen

OkpyriieHne yucen

[Ipukuaka u oLleHKA pe3yJIbTaTOB
BBIYHUCIICHUN

[Ipukuaka v OLIeHKA pe3yJIbTaTOB
BBIYHUCIIEHUN

10

JIuneiinoe ypaBHeHue. Pemenue




YpPaBHEHUH, CBOJSAIINUXCS K TUHEUHBIM

11

JIuneitHoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOJSAIINUXCS K TUHEUHBIM

KBanpaTHoe ypaBHenue. Pemenue

12 ypaBHEHUH, CBOJAIIUXCS K
KBaJPaTHBIM
KBagparnoe ypaBHenue. Pemenue

13 YpaBHEHUH, CBOASIIIUXCS K
KBaJPaTHBIM

14 bukBapaTHble ypaBHEHUS

15 bukBanpaTHbie ypaBHEHUS
IIpumeps! penieHys: ypaBHEHAN

16 TPEThEN U YETBEPTOM CTEIICHEN
pa3I0XKEHUEM Ha MHOKUTENN
IIpumeps! penienys: ypaBHEHAN

17 TPEThEN U YETBEPTOM CTENEHEN
Pa3IoKEeHUEM Ha MHOKUTENH

18 Pemenue qpoOHO-parimoHaIBHBIX
ypaBHEHUH

19 Pemenue 1poOHO-panioHaIBHBIX
ypaBHEHUU

20 Penrenue TekCcTOBEIX 3a1a4
anreOpanvaecKuM METOI0M

21 Pemenue TekcToBBIX 3a1a4
anreOpandecKuM METOI0M

22 Perrenie TekCcTOBBIX 3a1a4




anreOpandecKuM METOA0M

23

KoHnTtponbHas pabora 1mo Teme
"VpaBHEHHUS ¢ OJTHOM ITepeMEHHOI"

24

YpaBHEHHE C IByMsI IEPEMEHHBIMH U
ero rpadguk

25

YpaBHEHHE € IBYMs IEPEMEHHBIMU U
ero rpaduk

26

27

CucreMa JIByX JUHEUHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMU U €€ pPElICHHE

Cucrema IByX JIMHEMHBIX YPAaBHEHHI
C IByMsI IEPEMEHHBIMU U €€ peleHne

28

29

30

Cucrema ByX JTMHEHHBIX YpaBHEHHUN
C ABYMs IIEPEMEHHBIMU U €€ PEILICHHE
Cucrema IByX JIMHEMHBIX YPAaBHEHH
C ABYMs IEPEMEHHBIMU U €€ PEIICHHE
Pewenue cucrem 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JUHEWHOE, a Apyroe
— BTOPOM CTENEHU

31

Pemenue cucteM AByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JTUHEUHOE, a APyTroe
— BTOpPOH CTEICHU

32

33

Pemenue cucteM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JUHEWHOE, a APyTroe
— BTOpOH CTENEHU

Pewienue cucreM IByX ypaBHEHUH,

OJIHO U3 KOTOPBIX JINHEMHOE, a Ipyroe
— BTOpPOH CTENEHU

34

['paduueckas UHTEpIIpETALHS




CUCTEMBI YPAaBHEHUH C JBYyMS
[EPEMEHHBIMU

Pemniennie TEKCTOBBIX 3a/1a4

35
anredpandeckuM crocooom

36 Pelenne TekcTOBBIX 3a7a4
anredpanvdeckum crnocooom

37 KonTtponsHas pabora o Teme
"CucreMsl ypaBHeHHN"

38 HucnoBble HEPABEHCTBA U UX
CBOMCTBA

39 YucrioBble HEPABEHCTBA U UX
CBOMCTBA

40 JIvHeiHbIe HEPAaBEHCTBA C OHOMN
IIEPEMEHHOM U UX PEIICHHE

41 JIvHeiiHbIe HEpaBEHCTBA C OAHOM
IIEPEMEHHOM U UX PEIICHHE

47 JInHelHbIe HEpaBEHCTBA C OJIHOM
MEPEMEHHOM U UX PElICHHE

43 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOU EPEMEHHON U X PEUICHUE

44 Cuctembl TMHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PEUICHUE

45 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX pELICHUE

46 KBaaparHble HEpaBEHCTBA U UX
pelieHne

47 KBagparHbie HEpaBeHCTBA U UX

penreHne




KBaI[paTHBIC HCPABCHCTBA U UX

48
pelieHue

49 KBanparHbie HEpaBeHCTBA U UX
peleHue

50 KBaznpaTHble HepaBeHCTBA U HX
pemieHue
I'paduueckas uHTEpIIpETALIUSL

51 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMSI IEPEMEHHBIMH
['paduueckast UHTEpIIpETAIHS

52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI IEpEMEHHBIMA

53 KonTponbHas pabora o teme
"Hepasencraa"

54 KBanpatnunas QyHkuus, e€ rpapuk u
CBOMCTBA

55 KBanpatuunas Qynkius, e€ rpaguk u
CBOMCTBA

56 KBanpatnunas QyHkuus, e€ rpapuk u
CBOMCTBA

57 [Tapabona, KOOpAMHATHI BEPLIMHbI
napaboIibl, 0Cb CUMMETPUHU TTapadoIbl

58 [TapaGosna, KOOpAUHATHI BEPIIMHbI
napaboIIbl, 0Cb CAMMETPHHU TTapaboITbI

59 [TapaGona, KOOpIMHATHI BEPILINHBI
napaboIibl, 0Cb CUMMETPUHU TTapadoIbl

60 [Tapabona, KOOpAUHATHI BEPLIMHBI

napaboIIbl, 0Cb CUMMETPUU TTapadoIbl




[Tapabosa, KOOpAMHATHI BEPIITHMHEI

61
napaboIIbl, 0Cb CUMMETPUHU TTapadoJIbl

6 [Tapa6oa, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPUHU TTapadoIIb

63 I'padpuxu pynkowmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]

64 I'paduxu Qynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]

65 I'paduxn pynxmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

66 I'paduku pynkuumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X]

67 I'paduxn pynxmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]

69 KonrponbHas pabora no reme
"OyHkuun"

70 ITonsTHE YKCIIOBON
MOCJIEI0BATEIIEHOCTH
3agaHue NOoCIe0BaTeIbHOCTH

71 peKyppeHTHOU (HopMyJIToit 1
dbopmMyII0if N-TO WiIeHa

7 Apudmernueckas 1 reoMeTpuIecKas
porpeccuu

7 ApudmeTrnueckas v reoMeTpuyecKas
porpeccuu

74 @opMyIIbl N-TO YJIeHa




apuQMEeTHYECKON U TEOMETPHUIECKOM
MIPOTPECCH1, CYMMBI IIEPBBIX N
YJICHOB

75

DopMyIIbl N-TO YICHA
apuMEeTHUECKON U TEOMETPHUECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YICHOB

76

DopMyIIbl N-TO YJICHA
apuGMEeTHIECKON U TEOMETPHUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

77

78

79

80

@opMyIIbl N-ro 4jeHa
apuGMETHIECKON U TEOMETPHUIECKOM
IIPOTPECCUI, CYMMBI IIEPBBIX N
YJICHOB

DopMyIIbl N-T0 YiIeHa
apru(MeTHYECKON U TeOMEeTPUIECKOI
IIPOTPECCHI, CYMMBI IIEPBBIX N
YJICHOB

N3o00pakeHue 4IeHOB
apuMeTUYECKO U TeOMETPUUECKOI
IIPOrPECCUM TOYKAMM HA
KOOPAWHATHOMW IJTIOCKOCTH

N300pakeHue 4IeHoB
apuMEeTUYECKON U TEOMETPHUECKOI
MPOrpeccuil TOUKaMH Ha
KOOPAMHATHOM IJTIOCKOCTH

81

JIMHEeNHBIN U DKCIIOHESHIINAIbHBIN
pocT




82

83

CroxHBIC IIPOLCHTHI

CroxHBIC IIPOLCHTHI

84

KoHTponbHas pabora 1mo Teme
"YycI0BbIE NOCIEA0BATEILHOCTH"

85

[ToBTOpenwue, 0600IIeHNE U
CHCTEeMAaTU3alKs 3HaHMH. 3aIlHCh,
CpaBHEHUE, ICHUCTBUS C
JICUCTBUTEILHBIMH YHCIIAMH,
YHUCIIOBAs MpsMast

86

[ToBTOpEeHUE, 0600IICHHE U
cucTeMaTH3anus 3HaHui. [IporeHTHl,
OTHOIICHHS, TIPOTIOPLIUU

87

[ToBTOpEeHue, 06001ICHNE 1
CHUCTEeMaTU3alus 3HaHUM.
Oxpyrienue, NpuOIIKEHUE, OI[CHKA

88

89

[ToBTOpenue, 0000IIEHHE U
cucTeMaTu3anus 3HaHuH. Pemrenne
TEKCTOBBIX 3a7a4 apu(PMETUICCKUM
crocodom

[ToBTOpEHME, 0O0OIICHHE 1
cucTeMaru3alus 3HaHui. Pelienue
TEKCTOBBIX 3a71a4 apu(PMETHUCCKIM
crocodom

90

[ToBTOpenwue, 0600IICHNE U
cucTeMarusalus 3HaHuu. Pelenue
TEKCTOBBIX 3a7a4 apu(PMEeTUIECKUM
crocodom




91

[ToBTOpenwue, 0600IICHNE U
CUCTEeMaTH3alus 3HAHWH.
[IpeoOpazoBanue anredbpandecKux
BBIPQ)KEHUH, JOMYCTUMbIE 3HAUCHHS

92

[ToBTOpeHwue, 0000IICHNE U
cHucTeMaTu3alus 3HaHUM.
[IpeoOpazoBanue anredbpandecKux
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHS

93

[ToBTOpEeHue, 06001ICHNE U
cHUCTeMaTU3alus 3HaHUM.
[TpeoOpa3zoBaHue anredpandaecKux
BBIPQXXEHU, JOMYyCTUMbIE 3HAUCHUS

94

[ToBTOpEeHue, 06001ICHHE U
CHUCTeMaTU3alus 3HAaHUM.
[IpeoOpazoBanue anredpandecKux
BBIPAXCHUH, JTOMMYCTHMbIC 3HAYCHHUS

95

96

[ToBTOpenue, 0000IIECHHE U
cucremaTusanus 3HaHuil. OyHKIUU:
IIOCTPOEHUE, CBOMCTBA U3YYEHHBIX
byHKIMMA

[ToBTOpenue, 0000IIEHHE U
cucremaTusanus 3HaHuil. OyHKIUU:
IIOCTPOEHHUE, CBOMCTBA N3YUEHHBIX
byHKIMMA

97

98

[ToBTOpenwue, 0600IICHHE U
cucTeMaTh3anus 3HaHui. OyHKIuM:
IIOCTPOEHHUE, CBOMCTBA N3YUEHHBIX
byHKIMMA

[ToBTOpenwue, 0600IICHNE U




cucremaTusanus 3HaHui. OyHKUUHU:
MOCTPOCHUE, CBOMCTBA U3YUYECHHBIX
byHKIMHA

99

[ToBTOpeHwue, 0600IIeHNE U
cHUCTeMaTU3alus 3HAaHUM.
['padmyeckoe penieHue ypaBHEHHA 1
UX CHCTEM

100

[ToBTOpEeHue, 06001ICHUE U
CHUCTeMaTU3alus 3HAaHUM.
['padudeckoe penieHue ypaBHEHHA 1
UX CUCTEM

101

HToroBast KOHTpoONbHAs paboTa

102

O000I11IeHNE U CUCTEMATH3ALIUS
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

» AnreOpa, 7 knacc/ MakaperueB FO.H., Munarox H.I'., Hemikos K.W1. u apyrue,
AxkrmmonepHoe o6mectBo «M3natenbctBo «IIpocBemnienue»
» Anre6pa, 8 kinacc/ Maxkaperues FO.H., Munatok H.I'., Hemkos K.W. u npyrue,
AxkumonepHoe obmiectBo «M3aarensctBo «IIpocBemenue
 Anre6pa, 9 knacc/ Maxkapserues FO.H., Munatok H.I'., Hemkos K.W. u npyrue,

AxnnonepHoe obmiecTBo «M3narensctBo «IIpocBemnienne»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Meroanueckue pekomenaanuu-Munarok H.I'., [llneikosa U.C. Anre6pa 7 xiacc.
Mertoanueckue pekoMmeHaanuu-Munrok H.I'., lneikoBa 1U.C. Anre6pa 8 kiacc.

Mertoanueckue pekoMmeHaanuu-Munarok H.I'., lneikoBa 1U.C. Anre6pa 9 kmacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
https://oge.sdamgia.ru

https://fipi.ru



IokyMeHT yTBepxzeH rpoctou ST pykoBoauTess
YupexaeHus
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