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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sABISETCS OJHHMM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUYEHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK W TYMaHUTAPHOTO IHKJIOB, €€ OCBOCHHE HEOOXOaUMO ISl
MPOAODKEHUsI 00pa30BaHUs M B MOBCEAHEBHON XU3HU. Pa3BuTHe y 00yuaronmxcs
HAYYHBIX TIPEJCTABICHUNA O TMPOUCXOKICHHH U CYIIHOCTH anredpandecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOH SBJIIEHUI U MPOIIECCOB
B TpUpOAEe W OOIIecTBE, POJIM MAaTEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOANUMBIX ISl aIalTallil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI0IATh,
CpaBHHBaTh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JICHCTBUSI M BBIBOJIBI,
dopmynupoBaTh yrBepxKAcHUI. OCBOSHHE Kypca anreOpbl 00eCTIeunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYarOMIMXCSl: OHHM HCIONB3YIOT JeAYKTUBHBIE |
MHIYKTUBHBIC PacCyKIeHHs, 0000IeHNe 1 KOHKPETH3aIHio, abcTparnpoBaHue u
aHamoruto.  OOydeHume  anreOpe  mpenmojiaraeT  3HAYMTEIBHBIA  00BEM
CaMOCTOSITEJIbHOM ~ J1€ATENbHOCTH OOYy4YaloIUXCs, MOITOMY CaMOCTOSITEIBHOE
pelleHue 3a1a4 ABJISeTCs pealu3aluei JesTeIbHOCTHOrO NPUHIUIA 00ydeHHs.

B ctpykType nporpammsl yaueOHOro Kypca «Anredpa» A OCHOBHOT'O OOIIETO
00pa30BaHNs OCHOBHOE MECTO 3aHMMAIOT COJEP’KATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkiuu». Kaxgas U3 3THUX coaepKaTeabHO-METOINYECKUX
JMHUNA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHCTBYS €
ApPyrUMHU €ro JUHUAMU. B Xome wu3ydeHus ydeOHOro Kypca 00ydaromuMmcs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3blK. B cBsi3u ¢ 3TMM B mporpaMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3zenax
MaTeMaTHYeCKOro 00pa3oBaHUS M CIIOCOOCTBYIOIIUE OBJIAJACHUIO 00YyYaIOIIUMHUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHueckoro s3pika. ConepkaTeslbHONM U
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOTro Kypca «Aurebpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Copmepxxanne nuHMM «Yucia W BBIYUCICHUA» CIYKUT OCHOBOM IS
JaJIbHEHIIIeT0 W3YYCHHUs] MAaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYyYaroIIHUXCs
JIOTHYECKOT0 MBIIUIECHUS, POPMUPOBAHUIO YMEHUS MOJIB30BATHCS AITOPUTMAMHU, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEIHEBHOM
KHU3HU. Pa3BUTHE MOHATHS O YMCIIE HAa ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMH M HPPAIMOHAIBHBIMHU YHCIaMH, (POPMUPOBAHUEM



IIPEACTABIECHNUN O AEHCTBUTEIIBHOM YUCIE. 3aBEPLICHNE OCBOEHUS YUCIOBOU JIMHUH
OTHECEHO K CpeJHEMY 00111eMy 00pa30BaHHUIO.

Copeprxanue qByX anreOpandeckux JUHUA — « AnreOpandyecKkue BbIpaKeHUs»
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyUYaIOIIUXCS
MaTeMaTUYeCcKOro ammnapara, HeOOXOAMMOTO ISl PEIIeHHs] 3ajad MaTeMaTUKH,
CMEXHBIX MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHMsl y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT palMOHAIBHBIX
BBIpKEHUN. AnreOpa JAEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKU Kak s3bIKa IS
INOCTPOCHMSI MaTEeMaTUYECKUX MOJIeeil, OMHCaHUs TMPOLIECCOB U  SBJICHUMN
peanbHOro Mupa. B 3anaun o0ydenus anreOpe BXOAST TakKe ajbHeNIee pa3BUTHE
ANITOPUTMUYECKOTO MBIIIUICHHSI, HEOOXOJUMOT'0, B YACTHOCTH, ISl OCBOEHUS Kypca
UHPOpPMATUKK, M  OBJAJICHHE  HAaBbIKAMHU  JCAYKTUBHBIX  PACCYy>KJICHUU.
[IpeoGpa3zoBaHre CUMBOJBHBIX (DOPM CIIOCOOCTBYET pPa3BUTHIO BOOOpaKEHMS,
CIIOCOOHOCTEH K MaTEMaTUYECKOMY TBOPYECTRBY.

Copepxanve GyHKIIMOHAIBHO-Tpa(pUUECKON TMHUN HALIEJICHO HA MOJIy4YeHUe
oOy4JaromuMHCs 3HAHUN O (QYHKIMSIX KaK Ba)KHEHIIeH MaTeMaThyecKoW MoJIenu
JUTSL OTTMCAHUS U HCCIIEIOBAaHUSI Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUI B MPUPOJIE U
oOmectBe. M3ydyeHne Marepuana criocoOCTBYET pa3BUTHIO y 00YUarOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3UYHbIe BBIPA3UTENbHBIE CPEACTBA S3bIKA MATEMAaTHKUA —
CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKiIad B (HOpMHUpPOBAHUE
IPEeJICTaBICHUH O POJIM MaTEMATUKH B Pa3BUTUU IIUBUIU3ALNH U KYIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B /-9 Kilaccax u3ydaeTcsl Y4eOHBI Kypc
«Anrebpa», KOTOPBIA BKIIOYAECT CIEAYIOIIME OCHOBHBIE pa3/eibl COJAEPIKaHUS:
«Yucrna ¥ BBIUKUCICHUSA», «ANreOpanyecKkue BbIpKEHUS», «YPaBHEHHS U
HEpaBeHCTBa», «DYHKITUN.

Ha n3yuenne yue6Horo Kypca « Anredpa» orBoautcs 306 yacos: B 7 Kitacce —
102 gaca (3 gaca B Hexemo), B 8 kimacce — 102 gaca (3 yaca B Henesro), B 9 Kitacce
— 102 gaca (3 yaca B HEJIEIIIO).



COAEPXAHUE OBYUEHUA
7 KITIACC

Yuciia v BbIYUCTCHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO] OT OJHOM (OpMBI 3amUCU
npobeit k apyroil. IloHATHEe palMOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHUE,
yIOPSAIOYMBAHUE  PAIMOHAIBHBIX 4ucCeNl. ApudMeTHYeCKHe JCHCTBUA C
palMoOHANIBHBIMK YuciIaMU. Pemienue 3agay U3 peajibHOM NPaKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJibHBIM TIOKa3zaTejeM: ompeeieHue, npeoOpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEIENICHHUs, 3aITUCh OOJbIINX uncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BHUJE APOOW U JpoOU B BHUJI€ MPOLIEHTOB. Tpy OCHOBHBIC 3aJa4M Ha
MPOIIEHTHI, PEILICHUE 33/1a4 U3 PEAIbHON MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, PA3JIO0KEHUE HAa  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HClIe TmpsMmas ©  oOpaTHas
PONOPIIMOHATIBHOCTH.

AsireOpanyecKkue BbIpPasKeHUsA

IlepeMeHHbIE, YNCTOBOE 3HAUCHHUE BBIPAXKEHUS C MEpeMEHHOM. JlomycTumblie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBneHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dopmyinbl. Beruucnenus no popmynam. [IpeodpasoBanrie OYKBEHHBIX BHIPOKECHHH,
TOXXKJIECTBEHHO paBHbIE BBIPDOKEHMs, TMpaBWIIa MpPeoOpa3oBaHUS CYyMM W
IPOU3BEICHH, TPaBUIIa PACKPHITUS CKOOOK M MPUBEICHUS MOJ00HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MTOKA3aTEIEM.

OnHouwieHbl U MHOTOwIeHbl. CteneHb MHOrowieHa. ClioKeHue, BhIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. @OPMYJIbI COKPAIIEHHOTO YMHOKEHUS : KBaJIpaT CyMMBI
U KBajpat pazHoctu. Popmyiia pa3HOCTU KBaJIpaToB. Pa3noxeHre MHOTOWIEHOB Ha
MHOKUTENH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWSA, IMpaBUiia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pEICHUE IMHEUHBIX YpaBHEHUH. COCTaBI€HUE YPABHEHU IO YCIOBHUIO
3aga4yu. Pemenne TeKCTOBBIX 33724 C MOMOIIBK YPAaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IEPEMEHHBIMU U €ro rpaduk. CucrteMa IByX
JIMHEMHBIX yPaBHEHUW C JBYMS NEPEMEHHBIMU. PemieHwe cucTteM ypaBHEHUU
crocoOoM MoJcTaHOBKH. [Iprmepsl perieHrs TeKCTOBBIX 3a/1a4 € TOMOIIBIO CUCTEM
YPaBHEHHM.

DyHKIUA



Koopaunara Toukn Ha npsmoil. YuciioBsle TpOMeEXXYTKU. PaccTostHue Mmexny
JIBYMsI TOYKaMU KOOPAUHATHOM MPAMOM.

[IpsimoyronibHasa cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHaTa
TOYKHM Ha KOOPAMHATHOM IiockocTu. [Ipumepsl rpadukoB, 3alaHHBIX POpPMYJIaMHU.
UYrenue rpaduxoB peanbHbIX 3aBucumoctel. [lonstue Gpynkuuu. ['padux pynxuun.
CpoiictBa (ynkumii. Jluneitnas Qyukuus, e€ rpaduk. I'paduk pynkuun y = |x|.
['paduueckoe penieHre TMHEHHBIX YPABHEHUM U CUCTEM JIMHEHHBIX YPaBHEHMIA.

8 KJIACC

Yucia v BbIYUCTCHUS

KBampatheiii kopeHb u3 uyucia. [loHarue 00 wuppalvoHAILHOM YHCIIE.
JlecaTuunble TPUOIMKEHUST UppallMOHANIBHBIX YKcen. CBONCTBa apudMeTHIecKux
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHUE K MPEeoOPa30BaHUIO YHUCIOBBIX BhIpaKECHUN
Y BBIYMCJICHUSIM. [[€MCTBUTEIIBHBIE YHCIIA.

Crenens ¢ 1enabIM nokas3aTeneM u €€ cporicTBa. CTaHmapTHAs 3alKUCh YHUCIIA.

AJiredpanvecKne BbIpasKeHHUs

KBanparthblil TpéXusieH, pa3ioxKEeHUE KBaAPATHOTO TPEXUIECHA HA MHOKUTEH.

AnrebGpandeckasi ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil poOu.
CnoxxeHue, BbIUMTAHHE, YMHOXXEHHE, JCJIeHHE anreOpanvyeckux JIpoOei.
PanronanbHbie BRIpAXKEHUS U UX Pe0Opa3OBaHUeE.

YpaBHeHUs U HEPABEHCTBA

KBagpartnoe ypaBHeHue, hopmysa KOpHEH KBaapaTHOTO ypaBHeHuUs1. Teopema
Buera. Pemenue ypaBHEHHM, CBOISIIUXCS K JIMHEMHBIM W KBaJIPATHBIM.
[IpocTeiimme qpoOHO-paMOHATBHBIC YPAaBHEHHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPaBHEHUM C JByMs IlepeMeHHbIMH. [IpuMepsl penieHuss cHUCTEM
HEJIMHENWHBIX YPABHEHUN C IByMs IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 337124 areOpandecKuM CIIocoOOM.

HUucnoBble HEpaBEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OOHOM NEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKIUMN

[Tonsitue pynkmuu. O61acTh onpeIeTICHUS K MHOKECTBO 3HAUCHUN (DYHKITUH.
CriocoOsb1 3a1anust QYHKITUAN.

I'padux pyaxkmmm. Urenue cBoiicTB Ppynkiuu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKINN, OTPAKAIONTUX PEATHHBIC MPOIIECCHI.



ODYHKIIMY, OMNMHUCHIBAIOIINAE TPSIMYI0 W OOpaTHYI MPOTOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pellIeHnE YPAaBHEHUM U CUCTEM YPAaBHECHUM.

9 KUIACC

Yuciia v BbIYUCICHUS

PanmionanbHbie yncna, UppallMOHANIBHBIC YUCIIA, KOHEYHbIE M O0€CKOHEYHBIC
JeCATUYHbIE 1poOou. MHOXKECTBO AEHCTBUTEIBHBIX YUCEN, JEHUCTBUTEIbHBIC YHUCIIA
KaKk OECKOHEYHBbIE JECSATUYHBIE JpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICMCTBUTEIBHBIX YHUCEII U KOOPAUHATHON MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHUCEN, apu@MeThyecKue JEeUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMM.

Pa3Mepbl 00OBEKTOB OKpPYXKAIOIIETO MHpPa, IUTEIBHOCTh MPOIIECCOB B
OKPYKaIOIIEM MUDE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTHh MpuOImxenus. OKpyrieHue
yucel. [Ipukuka v olieHKa pe3yibTaTOB BBIYMCIICHUIA.

YpaBHeHUs1 U HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOASIIMXCA K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOISAIINUXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEHM M YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHATBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHbIMH M ero Tpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPAaBHEHHUH C ABYMs IIEPEMEHHBIMU. PellieHne cucTteM ABYX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHW. ['paduueckas
UHTEpIpETALUs CUCTEMbI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 3a/1a4 anreOpandecKuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOU. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpHpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
MIEPEMEHHBIMMU.

DyHKIUN

KBagpatnunas ¢ynkus, e€ rpadpuk u cpoiictBa. [lapabona, koopauHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPUHN MapadOJIbI.

I'paduxu dyrxumit: y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |X| , n ux
CBOMCTBA.



YucioBble 0CIE10BATEIBLHOCTH U MIPOrPecCHU

[lonsiTHE YKMCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IIOCIECAOBATCIBHOCTU
pPEKYppPEHTHOI popMynol u popmyoil N-ro uieHa.

Apudpmernyeckas U reoMerpuueckas mnporpeccur. Popmynsl N-ro wieHa
apu(PpMETHIECKON U TeOMETPUUYECKON MPOrpecCcuii, CyYMMbI IEPBBIX N UJICHOB.

N300pakeHre WIEHOB apuU(pMETUYECKOH M TIE€OMETPUUYECKON Mporpeccui
TOYKaMU HAa KOOPAWHATHOW IJIOCKOCTHU. JIMHEWHBIN M 3KCIIOHEHLUAIBHBINA POCT.
Ci1oHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHS MpOrpaMMbl Y4eOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCS:

1) naTpuoTnYecKoe BOCIIMTAHUE:

NpOSIBIIGHUEM HMHTEpeca K TNPOUUIOMY U HACTOSILIEMY POCCHICKOMN
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MaTEMaTUKOB M POCCUICKON MaTeMaTHM4eCKOW IIKOJIbI, K HCIOJb30BAHUIO 3TUX
JTOCTH)KEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpaIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEH IpakIaHUHA U PEaU3alluu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TpakIaHCKOro 00IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYXKACHUIO 3TUUECKUX MPOOIIeM, CBA3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTMKEHHII HayKH, OCO3HAHHUEM BaXKHOCTH
MOPAJIBHO-3TUYECKUX MPHUHIUIIOB B JEATEIIBHOCTH YYEHOTO;

3) TpyAoBOE BOCTIMTAHHUE:

YCTAHOBKOM HAa AaKTUBHOE YYacTME€ B PpELICHUHM TMPAKTUUYECKUX 3aaad
MaTE€MAaTHYECKON HaIpaBJICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUM BCEH JKM3HMU Ui YCIENTHOW mpodecCHOHaTbHON
JESTENBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIMTAHHE:

CHOCOOHOCTBIO K OSMOIIMOHAIBHOMY H©  3CTETHYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, PaCCYKICHUH, YMEHHUIO BHUJCThH
MaTeMaTU4YeCKNEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT 0 MO3HAHUSI:

OpUEHTAllMEl B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHbBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€I0OBEKa, IPUPOJbI U
oOmecTBa, TMOHMMAaHMEM MAaTEMaTUYeCKOW HAyKH Kak cdepbl YeloBeYeCKOu
NEATEeNIbHOCTH, ATAloOB €€ Pa3BUTHS W 3HAYMMOCTH JJIS PAa3BUTHUSI LUBWIM3ALUU,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTHKHA M MaTeMaTUYECKOW KYJIbTYpOH Kak CPeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEHIIUMU HABBIKAMH UCCJIEA0BATEIBCKOM
NEeATEeNIbHOCTH;



6) ¢usuueckoe BocnuTaHHE, (POPMHPOBAHHE KYJLTYPbI 310POBbSI W
3MOLMOHAJIBHOIO 0JIArOMOJIYY NS :

TOTOBHOCTBIO NPUMEHATH MaTEeMaTUYECKHWE 3HAHMS B HHTEpeEcax CBOEro
3I0pOBbSl, BEIEHUS  3J0pOBOrOo  oOpa3a  KU3HM  (310pOBOE  IUTAHMUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHIATHM U OTAbIXa, peryispHas ¢usnveckas
aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKA pe(IEKCUU, IPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ IpaBa Jpyroro 4ejoBeKa;

7) 3K0JIOTHYECKOe BOCTIUTAHHUE:

OpUEeHTaluel Ha TPUMEHeHHe MaTeMaTUUeCKUX 3HAaHUM JJI pelIeHHs 3a7a4 B
00JIaCTH COXPAaHHOCTH OKpY Karouleil cpefibl, MIaHUPOBAHUS MMOCTYNKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM JI1 OKpYKalOUIeH Cpeibl, OCO3HAHUEM TJI00AIbHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM U IMyTeH UX peIIeHHUS;

8) amanTanusi K U3MEHSIIOIMMCS YCJIOBHSIM COIHAIBHOW W NMPHUPOIHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSIX HEONPENENEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUYECKYIO JeATEIbHOCTh, B TOM UYHUCIE
YMEHHE YYUThCA Yy APYTUX JIOAeH, MpUOOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMBITA IPYTHUX;

HEOOXOAMMOCTBIO B (POPMHPOBAHMM HOBBIX 3HaHWM, B TOM YHCIE
(GopMynupoBaTh WU, MOHATHUS, TUIOTE3bI 00 0OBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIUTHI COOCTBEHHBIX 3HAHUU WU
KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyallMl0, BOCIPUHHMMATH
CTPECCOBYIO CUTYallUI0 KaK BbI30B, TPEOYIOUIMII KOHTpPMEpP, KOPPEKTHUPOBATH
IPUHUMAEMble pPELICHUs U JAEWCTBUA, (POPMYIUPOBAaTH M OLICHUBATh PHUCKU U
nocjencTBus, GOPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBUSA

ba3oBble JJoruuecKkne JeMCTBUS:

e BBISIBIIITH U XapaKTEPHU30BATH CYIICCTBEHHBIC MTPU3HAKH MAaTEMATUUYECCKUX
O0OBEKTOB, TOHATHH, OTHOIICHHH MEXIY IOHATHIMHU, (OPMYIUPOBATH
ONpEJICJICHUs]  MOHSATHH, YCTAHABIWBATH  CYIIECTBEHHBIM  MPU3HAK
KJ1acCH(pUKAIIUK, OCHOBAHUSA JUIi OOOOINEHHWS W CPAaBHCHUS, KPUTCPUHU
MPOBOJIMMOTO aHAIN3a;

e BOCHpHHUMATH, (OPMYIHpPOBATh W  NPEOOPA3OBBIBATh  CYXKICHHUS:
yTBEPJAUTEIbHBICE W OTpHUIIATEIbHBIC, €IMHWUYHBIC, YaCTHBICE U OOIIHUe,
YCJIOBHBIE;



ABJIATh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOJIOJEHUAX U YTBEPKICHUAX, IPeaaraTb KpUTepuu
IUIS BBIBJIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

JienaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
UHAYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIOUEHUH IO aHAJIOTUH;
pa30upaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUHN (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKUX (aKTOB, BBICTpPAWBATh APTYMEHTAIIMIO, TPUBOJUTH
IpUMEPbI U KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 perieHus yuyeOHOW 3aJayu (CpaBHHUBATh HECKOJIBKO
BapMaHTOB pelIeHUs, BbHIOMpaTh Hauboree MOAXOAAIIMI ¢ y4€ToM
CaMOCTOSTEILHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNe AeHCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK WCCIICIOBATEILCKUIA WHCTPYMEHT ITO3HAHMS,
(GbopMyIHpOBaTh BOMPOCHI, (UKCHPYIOUIHE MPOTHBOpEUne, MpodiemMy,
CaMOCTOSITCJIbHO yCTAHaBJIMBaTh MCKOMOE M JIaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3UITUIO, MHCHHUE;

NPOBOJIUTH 10 CAMOCTOSITENIBHO COCTABIICHHOMY IUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 00bEKTOB MKy COOOM;
CaMOCTOSITETFHO (hOPMYIIHPOBATh 0OOOIIECHHUS M BBIBOJBI 110 pE3yJIbTaTaM
NPOBEACHHOTO HAOJIOJICHUS, WCCIICIOBAHMS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIpoOIlecca, a TaKKe BBIIBUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISIBIIATH HEAOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATHh, CHUCTEMATU3UPOBATH WU HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (HOPM MpPE/ICTABICHUS;

BbIOMpaTh (QopMy TMpeAcCTaBiICHHS HWHDOpMAMM H WLIIOCTPUPOBATH
pemraemMbie 3aJadd  CXeMaMH, JIuarpaMMam#, HWHOW Tpadukod U uX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(MOpPMAIUU TIO KPUTEPUSM, MPEIIOKEHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE AeiCTBUS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJ1sIMU OOILIeHHUS], ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMMCBMEHHBIX TEKCTaX, JAaBAaTh MOSCHEHUS 10 XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH IOJyYECHHBIN pe3yJIbTaT;

e B X0j/ie OOCYXXJ€HUs 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYX AaEMOU TEMBI,
poO0JIeMBbl, pelIaeMoil 3a/1auu, BbICKAa3bIBATh UJIEH, HAIIEJICHHBIE HA MOUCK
pElIEHNsl, COMNOCTABIISITh CBOM CYXKIECHHMS C CYXICHUAMH JPYTUX
YYAaCTHUKOB JAHaJIora, OOHapy>XUBaTh pa3IMyue€ U CXOJICTBO IO3MIIHHI, B
KOppeKTHOU hopme hopMyIHpOBaTh pa3HOTIACHUsl, CBOM BO3PAXKEHHUS;

e TMPEIACTABIATH  PE3yJbTaThl  PEMIEHUS  3aJauyd,  OKCIEPHUMEHTA,
UCCJIeIOBaHUs, MPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (DOPMAT BHICTYIUICHUS
¢ y4€TOM 3aja4 Mpe3eHTalUd U 0OCOOEHHOCTEHN ayIuTOpUU;

e TIOHHMMAaTh U UCIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U UHAUBUYaIbHON
paboThl MpHU pelIeHnH Y4eOHbIX MAaTEMAaTUUECKHUX 3a/1a4;

e TIPUHHUMATh LIEJIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3ALUIO
COBMECTHOM palOoThl, paclpeaeniarTb BHUAbl paldOT, JA0rOBapUBATHCH,
00CyXJ1aTh TPOIECC U Pe3yJIbTAaT pabOThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIO/IEH;

e yYaCTBOBATh B TPYNHoBBIX (opmax paboTel (0OCyx)aeHUs, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U IPYTHE), BHIMOIHITH CBOIO YaCTh pabOThI
U KOOPIWHHUPOBATH CBOM [JEWUCTBUS C JPYTMMH YJIEHAMH KOMAaHHbI,
OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOAYKT MO KPUTEPUSM,
c(hOpMyIMPOBAaHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.

PeryiasiTuBHBbIC YHUBepcaJbHbIe yueOHbIE TelCTBHUS
Camoopranusanus:

e CAMOCTOSATENIBHO COCTAaBIATH IUIAH, AJITOPUTM pPEIICHUS 3a1aud (WIH €ro
4acTh), BIOUpATh CMOCOO pelIeHUs C Y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ yuéTOM HOBOM MH(pOpMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI HHTEJLJICKT:

e BJAJETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peleHns MaTeMaTHYeCKON 3aa4H;

e IPEIBUAETH TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTh IIPYU PELICHUN 3a1a4H,
BHOCUTb KOPPEKTHUBHI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HAWJIEHHBIX OLIUOOK, BBISBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTH ITOCTABICHHON LIENIH U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI JOCTHUKEHUS WM HEJOCTHXKEHHS LENH,
HaXOJIUTh OUINOKY, JaBaTh OLEHKY MPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATDI



K koHmy oOydenuss B 7/ KJjacce OOYyYarOIIMIICS MOIYYUT CIHEAYIOIINE
MpEeAMETHBIE PE3YIbTATHI:

Yucsia ¥ BbIYUCJICHUS

BoinonusaTh, coueras YCTHbIE M MNUCHBMEHHbIE NPUEMBI, apuMeTUYECKUe
JENUCTBUS C PAIMOHAIHLHBIMU YUCIIAMU.

HaxonuTh 3HaYeHUs YHUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE
crocoObl U MPUEMBI BHIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUH, COJEpIKaLIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuth OT OHOM (OPMBI 3aMUCH YUCEN K Apyrou (mpeodpa3oBbIBATH
JECATUYHYIO IPOOh B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JICCATUUHYIO JPOOB).

CpaBHUBATH U YNOPSIOYMBATH PAIUOHAIIBHBIC YUCTIA.

OKpyryiTh yucna.

BBINOTHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUH, OIEHKY 3HaUYCHHM
YUCJIOBBIX BBIpA)KEHUU. BBIMOMHATE ACHCTBHUS CO CTENEHSMH C HATypaJbHBIMH
MOKa3aTeIISIMHU.

[IpuMeHsTh TPU3HAKU JIETUMOCTH, PA3JIOKEHNE Ha MHOKHUTEIIN HAaTypaIbHbBIX
quUCel.

Pemiath npakTHKO-OPMEHTHUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOLIEHHEM
BEJIMYUH, MPONOPLUUOHAIBHOCTHIO BEJIIMYHMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabpTaThl pElICHUs 3aJa4 ¢ YYETOM OTpaHUYEHUN, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsreOpanyecKkue BbIpPasKeHUsA

Hcnonb3oBaTh anredpanieckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATD €€
B IIPOLIECCE OCBOCHHS yUeOHOT0 MaTepuarna.

HaxonuTe 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM MPH 3alaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BrimonHaTh mpeobpa3oBaHus 1EIOT0 BHIPAKEHHUS B MHOTOWICH MTPUBEICHUEM
MOIOOHBIX CJIara€MbIX, PACKPBITHUEM CKOOOK.

BbINONHAT yMHOXKEHUE OJHOYJIEHA HAa MHOTOWIEH W MHOTroO4WwlIeHa Ha
MHOTOWJICH, IPUMEHATH (DOPMYJIIBI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcyliecTBasATh PA3JI0KEHUE MHOTOWIEHOB HA MHOXUTEIHU C IOMOIIbIO
BBIHECEHUS 32 CKOOKHU O0IIETO MHOKHUTEISI, TPYMITUPOBKH CIaraeMbIX, TPUMEHEHUS
dbopMyIT COKpaIEHHOTO YMHOKEHUSI.

[TpumensaTs nmpeoOpa3oBaHusi MHOTOWICHOB JIJIS PEUICHUS PA3IMYHBIX 337124
13 MaTEMAaTUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHOUN MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypPAIbHBIMH IOKAa3aTEIsMHU JJIs
npeoOpa3oBaHUs BHIPAKCHUH.

YpaBHeHU U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHs C OJHOW NEPEMEHHOM, NPUMEHsSsS IpaBuia
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PABHOCUIBHOMY emy. IIpoBepsTh, sBiIseTCs
JIM YUCJIO KOPHEM YPaBHEHHUS.

[IpumeHsATh rpaduyeckre METOAbI IPU PEIICHNUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YHUCEN, SBISIOUUMXCS PEUICHUEM JIMHEHHOIO
YPaBHEHHUS C IBYMS [I€PEMEHHBIMU.

Ctpouth B KOOPAMHATHOM TNIOCKOCTHU I'paUK TMHEHHOTO YpaBHEHUS C ABYMSI
NepPEeMEHHBIMHU, MOJIb3YSCh rPpauKOM, TPUBOIUTH TPUMEPHI PEILICHUS YPaBHEHUSI.

Pemiath cucteMbl IByX JIMHEHUHBIX YPAaBHEHUHN C ABYMS MIEPEMEHHBIMU, B TOM
quciie rpapuyecku.

CocTaBisTh M peliaTh JHUHEWHOE YpPaBHEHHE WIM CHUCTEMY JIMHEHHBIX
YPaBHEHUH I10 YCJIOBUIO 3aJa4M, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ [IOJyYEHHBIN pe3yJIbTar.

DyHKUUH

N3006paxkaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alMUCHIBATh YUCIIOBBIE MPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OTtMeuaTh B KOOPJAWHATHOW IUIOCKOCTA TOYKHU IO 3aJaHHBIM KOOpJWHATAM,
CTpOUTh rpaduku TUHEHHBIX GyHKIUH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBIO (YHKIHMM HM3BECTHBIE 3aBUCUMOCTH MEXAY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, pACCTOSIHUE, II€HAa, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIHLHOCTD, BPEMsi, 00BEM paOOTHI.

HaxoauTe 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMEeHTa.

[Torumats rpaduueckuii croco® TpeACTaBICHUS W aHanIM3a WHOOPMAIHH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPpa(UKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOydenus B 8 kJacce OOYyYarOIIMICS TOJYYHT CICAYIOIIUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua 1 BbIYHUCICHUS

Hcnonp30BaTh HadaJIbHBIE IMPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCeJ JJIsl CPAaBHEHHUSI, OKPYTJIICHUS U BBIUYUCICHUHN, N300paxaTh JTEHCTBUTEIbHbIE
YUCJla TOYKAMU Ha KOOPJAUHATHOU MPSIMOM.

[TpumensaTs TOHATHE apU(METHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUThH
KBaJIpaTHBIC KOPHH, HCIIONB3YS MPH HEOOXOTUMOCTH KalbKYJISTOP, BBITIOIHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPXKALIUX KBaJpaTHBIE KOPHHU, HCIIONIb3YS
CBOWCTBA KOPHEM.

Hcnonb3oBaTh 3anucy OOJBIIMX M MAJBIX YUCEN C MOMOILBIO JI€CATHYHBIX
npoOeii u crenieHeit yucna 10.



AJredopandeckne BbIpasKeHHs

[IpuMeHAT, TOHATHE CTENEHW C IEJIBIM  TI0Ka3aTejeM, BBITIOJIHATH
npeoOpa3zoBaHus BEIPAXKEHUM, COAEPIKALUX CTENIEHU C LEIbIM IMOKA3aTEIEM.

BBITIOJTHATH TOXKAECTBEHHBIC MPEOOPa30BaHMS PAIIMOHATBHBIX BEIPAXKCHUN Ha
OCHOBE MPaBUJI JACHUCTBUI Hal MHOTOWICHAMH U alTeOpandyecKUMU APOOSMHU.

PacxitanbiBaTh KBapaTHBIN TPEXWIEH HA MHOYKUTEIIH.

[TpumeHsATs MpeoOpa3oBaHMs BEIPAKCHUN JJI PEIICHUS Pa3IMYHBIX 33/1a4 U3
MaTeMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaIbHOU MPAKTUKH.

YpaBHeHUsI U HEPABEHCTBA

Pemates JMHEWHBIC, KBaJpaTHbIC YpPaBHEHUS W PAIMOHAJIBHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMCHHBIMHU.

[TpoBOIUTE TIpOCTEHIIINE UCCACAOBAHMS YPABHCHUA M CHCTEM YpPaBHCHHUM, B
TOM YHUCJIC ¢ IPUMEHEHUEM TpadUUECKUX MPECTaBICHUN (yCTaHABIUBATh, UMEET
JU ypaBHCHUE WIM CHCTeMa YPaBHEHHH pEIICHMs, €CIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTs OT coBeCHOM (OPMYIUPOBKH 3a7auu K €€ anredpandeckon

MOJCIH C TIOMOIIBIO COCTaBIICHHS YPaBHEHHS WJIW CHCTEMbl YpaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBHH ¢ KOHTEKCTOM 3a1a4d MOJTYYCHHBIA pe3yIbTarT.

[IprMeHsTH CBONCTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH, PEIIaTh
JUHEHbIe HEPABEHCTBA C OHON EPEMEHHOM U UX CUCTEMBI, aBaTh rpapuUeCcKyro
WLTIOCTPAIIMIO MHOXECTBA PEIICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUA

[lonumaTe ¥ HMCMOIB30BaTh (PYHKIIMOHAJIBHBIE MOHATHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYEHMs), OMPENEATh 3HAUCHHE (PYHKIIUU IO 3HAYCHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA QYHKIUU 110 €€ rpaduKy.

CrtpouTth rpaduku dJIeMEHTapHBIX (DYHKITUN BHIA:

y=k/x, y=X2,y =x3,y = |X|, y = VX, OliCBIBATH CBOICTBA YHCIOBOI (yHKINH
o e€ rpaduKy.

K xonmy oOyuenus B 9 Kjacce o0Oyd4aromuics TMOJIYyYUT CICAYIONINE
MPEIMETHBIE PE3yJIbTATHI:

Yucua 1 BbIYHUCICHUS

CpaBHUBATH U YIOPSAJOUUBATH PAIMOHAIBHBIC U UPPALIMOHATBHBIC YHCIIA.

BeimonHaTh apudMeTndeckne qeHCTBUS C palliOHATBHBIMHA YHCIIAMH, COUETas
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBIMOIHATH BBHIYUCICHHUS C HPPAIMOHATbHBIMU
YHUCIIaAMH.

HaxonuTe 3Ha4eHUs CTETICHEH C IeJIBIMU MOKA3aTeISIMU U KOPHEH, BEIYUCIISATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUM.

OkpyrasTh NEUCTBUTENBHBIE 4YHCIIA, BBHIMOIHATH TPUKHIKY pe3yibTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHUsS U HEPABEHCTBA

Pemrats nuHelHbIE M KBAaIpaTHBIE YPAaBHEHUS, YPABHEHM S, CBOJISIIIINECS K HUM,
npocTenme ApoOHO-pallMOHAIbHBIE YPABHEHHS.

Pemrate cucteMsbl NByX JIMHEMHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMH H
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHHUE HE SIBIISIETCS JTUHEHHBIM.

Pemiate TekcToBble 3amauu  ajreOpandeckuM CIocoOOM C  TOMOIIbIO
COCTaBJIEHUSI YPABHEHUS WUJIM CUCTEMBI JIBYX YPAaBHEHHUH C IBYMs IIEPEMECHHBIMH.

IIpoBOaUTE IIpOCTEUIINE HUCCIIENOBAHUS YPABHEHUM U CUCTEM ypaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux MpecTaBIeHUl (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WJIM CUCTEMA YPAaBHEHUN DPEIICHUS, €CIU HMEET, TO CKOJIBKO, U
npouee).

Pemate nuHelHblE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTb
pelIeHne HEPAaBEHCTB Ha YMCIOBOM NPSIMOM, 3alMCHIBATh PELIEHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cuctembl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB Ha YMCJIOBOM MPSAMOI, 3aMUCHIBATH PELICHHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU Pa3IUYHBIX 3a4a4.

DOyHKUUA

Pacno3HaBaTh (QyHKIMM H3y4eHHBIX BHJOB. [loka3piBaTh CXE€MaTHYECKH

pacroioKeHre Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GpyHKIMH Buga: Y = KX,y =
kx + b,y =k/x,y =ax2 + bx + ¢,y =x3, y = \x, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHUIA
K02()PHUITMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth ¥ H300paXkaTh CXeMaTHYECKH IpadUKH KBaAPATHYHBIX (YHKIIHMH,
OIMMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHH MO WX Tpaduxam.

PacnioznaBaTh KBagpaTHyHyr0 QYHKIHIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 peaTbHOU KU3HU, GUZHKHU, TEOMETPHH.

YucaoBblie MOCJI€10BATEILHOCTH H POrpeccuu

PacrioznaBaTh apupMeTHUECKYIO0 U TEOMETPUIECKYIO IPOTPECCUU TIPH Pa3HBIX
crioco0ax 3a1aHusl.

BbIMONHATS  BBIYHMCICHHWS] C  HUCHOJb30BaHWMEM (GopMyln N-ro  dYiieHa
apu(PMETHIECKON ¥ TEOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YICHOB.

N300pakath YiIeHBI MOCIENIOBATEILHOCTH TOYKAMH HAa KOOPAMHATHOU
MJIOCKOCTH.

Pemates 3amaum, CBsS3aHHBIC C YMCIOBBIMH IIOCIIEIOBATEIHLHOCTIMH, B TOM
YHCIIe 3a/1a4i U3 PeaTbHOU KU3HU (C UCIOJIB30BAHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kouun4vecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3e/ioB U TeM (uudgposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [IOK
qyucna https://m.edsoo0.ru/7f415b90
bu6mmorexa [IOK
2 27 1
AJIrCOPAHICCKHE BIPAXCHIA https://m.edsoo0.ru/7f415b90
bu6mmorexa [IOK
3 YPaBHCHHS U HEPABCHCTRA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
OOPAMHATH 1 rpadpuKit. PyHKIH https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
5 IT 0006 6 1
OBTOPEHHE 1 OBODIIEHHE https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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8 KJIACC

KoJsnyecTBo 4acos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/n P Konrpoasubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 4 . K 1 1
ncia v BeluucieHus. KBajpaTHeie KOpHU 5 https://m.edsoo.ru/7f417af8
9 Yucna u BeraucieHus. CTENeHs ¢ [eJIbIM 7 1 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKeHHUSL. 5 1 bubnnorexa [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUS. 15 1 bubnuorexa [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 YpaBHeHus v HepaBeHCTBA. CHCTEMBI 13 1 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 DyHKiH. OCHOBHEIE IOHSTHS ° https://m.edsoo.ru/7f417af8
bubmuorexka [JOK
9 o .4 9 1
yHKUHH. THCIOBHIE QyHKIMH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOPEHHE 1 0000IeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 102 9 0

I[TPOTPAMME
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9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/n P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeiuncieHus. JleicTBUTEbHBIE 9 1 bubnuoreka [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHHUS C 14 1 bubnuorexa [JOK
OJIHOU IEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus v HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edsoo0.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 2 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBbie MOCIIEI0OBATESILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6mmoreka [JOK
7 . 18 2
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 9 0
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YYEBHO-METOANMYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIs1 YYEHUKA

» AunreOpa, 7 knacc/ Makapsrues F0.H., Munmtok H.I'., HemikoB K.W. u npyrue; non pegakuueit

TensaxkoBckoro C.A,, AxuroHepHoOe 0011eCTBO «M3narenbCcTBO «IIpocseuenune»
» Anrebpa, 8 kmacc/ MakaperueB FO.H., Munmiok H.I'., Hemko K.M. u apyrue; mox pemakuueit
TensxkoBckoro C.A,, AxunoHepHoe 0011eCTBO «M3narenscTBO «IIpocaemienue»

» Aunrebpa, 9 kmacc/ MakaperueB 10.H., Munmiok H.I'., HemkoB K.W. u apyrue; mox pemakumeit
Tensaxosckoro C.A., AkuuonepHoe o6uiectBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJA

A.S1. Kononos. 3agauu nio anredpe s 7-9 kit

Pabouas TeTpans mo anredpe 7 k1. Maxkapsrues FO.H.
Pabouas TeTpans o anredpe 8 k1. Maxkapsrues FO.H.
PaGouas TeTpans mo anredpe 9 k. Makapsraer FO.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/
https://resh.edu.ru/
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