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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIS€TCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOIO OOIIEro
o0pa3oBaHus: OHA OOECIIEUYMBACT N3YUCHHUE APYTUX JTUCHUIUIUH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
POJODKEHUs 00pa30BaHus U B MTOBCEIHEBHOM ku3HU. PazButue y oOydaromuxcs
Hay4YHbIX MPEACTABICHUN O MPOUCXOXKIECHUU M CYIIHOCTH airedpanyeckux
abcTpakiuii, cnoco0e OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOIIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MATEMATHYECKOTO MOJAEITUPOBAHUS B HAYyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U KaueCTB MBIIUIEHHsI, HEOOXOIUMBIX JIJIsl alaliTallid B COBPEMEHHOM IIU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUs HaOIIoAaTh,
CpaBHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIILICHUS,
CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI,
bopMynupoBath yTBepKAeHUsI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUST OOYYaroIIUXCS: OHM HCHONB3YIOT JACAyKTHUBHBIE U
WHAYKTUBHBIE PacCyXIeHus, 0000IIeHINe U KOHKPETU3alNI0, a0CTparupoBaHUE U
aHanoruto. OOydenwme anreOpe  mpeamosiaraeT  3HAYUTETBHBIM  00BEM
CaMOCTOSITEJIbHOM  JIEATENIBHOCTH  OOYYaroUIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SBISETCS peann3aliei 1esITeIbHOCTHOTO MIPUHIINIIA 00yYeHHSI.

B crpyktype mporpammbl ydueOHOTOo Kypca «Anredpa» sl OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT CO/AEPIKATEIbHO-METOINYECKUE
auHUM: «Yucaa v BBIYMCIEHUSY, «AJIreOpandecKkue BhIPaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkmgas w3 3THX colepikaTeabHO-METOIUIECKIX
JVHUHA pa3BUBAETCS Ha MPOTSDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
ApPyTHUMU €ro JHUHUAMU. B Xoze wusydyeHus ydeOHOro Kypca OOydarolmumcs
NPUXOJUTCS JIOTMYECKU PacCyXAaTh, UCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIIOYCHBI
HEKOTOpPBbIE OCHOBBI JIOTMKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHIECKOro o0pa3oBaHUs M CIIOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOIO  MaTemaTuueckoro ssbika. CopaepkareabHOW U
CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOro Kypca «Airedpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHUM «Yncna ¥ BBIYMCICHUS» CIY)XHT OCHOBOM IS
JaJIbHEHIIET0 U3Y4YeHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroOIIMXCs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEAHEBHON
KHU3HU. Pa3BUTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMM M HMPPALMOHAIBHBIMHU YHCIaMH, (OpMHpPOBaAHUEM



MPEJICTAaBJACHUN O JEHUCTBUTEILHOM YMCIE. 3aBEpPIICHHME OCBOCHMS YHCIIOBOU
JMHUU OTHECEHO K CpeAiHeMY 0011eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandecKux JUHUN — « AreOpandecKue BhIPaKEHUsS
U «YpaBHEHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYAIOIIUXCS
MaTeMaTHYeCKOro ammnapara, HeoOXOJUMOTro JUIsl PELIeHHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEOMETOB M MPAKTUKO-OPUEHTUPOBAHHbIX 3amad. Ha ypoBHe
OCHOBHOI0 001miero oOpa3oBaHMsl Y4YeOHBIM MaTepuan TPYyHNIUPYETCS BOKPYT
palMOHANIBHBIX BhIpaKeHUI. AnreOpa IEeMOHCTPUPYET 3HAUYEHUE MATEMATUKH KaK
A3bIKa JUIA TOCTPOCHMSI MAaTEMaTUYECKUX MOJEEH, ONHMCAHMS NPOLECCOB U
ABJICHUM peanbHOTO Mupa. B 3agaunm oOydeHuss anreOpe BXOIAT TaKKe
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JMJII OCBOEHHMS Kypca HWH(GOpPMATHUKW, M OBJAJCHUE HaBbIKAMU
JeyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHrne CHMBOIBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUsI, CHOCOOHOCTEN K MaTeMaTUY€CKOMY TBOPYECTBY.

Copepxanve pyHKIMOHAIBHO-TpaUuecKor JIMHUK HAIEJIEHO Ha MOJy4YeHue
OOy4YarOIIMMUCS 3HAHUU O (PYHKUMSIX KaK BaKHEHILEH MaTEeMaTUYECKON MOJENH
JUIs1 OTIMCAHUSl U MCCIEA0BaHUS pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUM B MPUPOE
u obOmectBe. M3yueHue marepuana CrnocoOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHUS UCTIONb30BaTh PA3JIMYHbIE BHIPA3UTEIbHBIE CPEICTBA SI3bIKa MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, TpadHuyueckre, BHOCHT BKJIaJ B (opmMupoBaHue
IIPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYpPHI.

CornmacHo yueOHOMY IMaHy B 7-9 kiaccax u3y4aeTcsi y4deOHBIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/ielibl COJEPKAHMS:
«Uucna u BBIUKCIEHUS», «ANreOpandyecKkue BbIPAXKEHUS», «YpaBHEHUA H
HEpaBEHCTBA», «DyHKIMMNY.

Ha uzydenue yyeOHoro kypca «Anredpa» oroautcs 306 yacos: B 7 kiacce
— 102 gaca (3 4gaca B Hemento), B 8 kimacce — 102 gaca (3 gaca B Henmeno), B 9
kimacce — 102 ygaca (3 yaca B HEJIEIHO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia v BBIYMCTICHUSA

JlpoOu OOBIKHOBEHHBIE U NIECATUYHBIC, TEPEXO0J] OT OAHOU (POPMBI 3aMHCH
npobeit k apyrou. I[loHsTHe palMOHANBHOrO 4YMCIA, 3aluch, CpaBHEHUE,
YOOpAIOYMBAHUE  palMOHANBHBIX uucen. ApudmeTndeckue JEeUCTBHUS €
palMOHAJIBbHBIMUA YKCIIaMu. Pelienne 3amad u3 peanbHON NPAKTUKU HA YacTH, Ha
TPOOH.

CreneHb C HaTypaJlbHbIM IOKa3aTeJeM: OIlpejesieHrue, Mpeodpa3oBaHue
BBIPAKEHHUI HA OCHOBE ONpeNeeHus, 3aUCh O0bIIUX yucen. [IpouenTsl, 3anuch
MIPOLIEHTOB B BUJE poOU U JpoOU B BHUJIE NMPOLIEHTOB. TpH OCHOBHBIE 3aJa4M Ha
IIPOLICHTBI, PELICHNE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIMMOCTH, pA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJbHBIX YUCEI.

PeanbHble  3aBUCMMOCTH, B TOM 4Mciae TmpsMas ©  oOparHas
[IPONIOPLIMOHAIIBHOCTH.

AuireOpanyecKkue BbIPasKeHUS

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTUMBIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKY BEIMYMHAMU B BUIC
dbopmynbl. Beraucienus no ¢popmynam. [IpeodbpasoBanne OyKBEHHBIX BHIPAXKECHHI,
TOXXIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWia MpeoOpa3oBaHHUs CyMM U
MPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEEHUS MOJAOOHBIX ClaraeMbIX.

CBoJiCcTBa CTENEHH C HATyPAJIbHBIM MIOKA3aTEJIEM.

Onnowiensl U MHOTOWIEHBI. CTeneHb MHOrousieHa. C0KeHue, BBIYUTaHuE,
YMHOXEHUE MHOTIOYJICHOB. DOpMyJIbl COKPAlmIEHHOTO YMHOXEHUA: KBaJpaT
CyMMBl M KBaApar pa3sHOCTH. PopMmysia pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'OYJICHOB Ha MHOKHUTEIIN.

YpaBHeHUSA U HEPABEHCTBA

VYpaBHeHUE, KOpPEeHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUH.

JIuneliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOIO
YpaBHEHHUS, pEIICHHE JIMHEHMHBIX ypaBHeHH. CocCTaBlI€HHUE YpPaBHEHHI IO
YCJIOBMIO 3a7jaui. Penienne TeKCTOBBIX 3a7a4 € MOMOILIBI0 YPaBHEHUM.

JIuneitHoe ypaBHEHHUE C IByMs NEepeMEHHBIMU U ero rpaduk. Cucrema aByX
JVHEWHBIX yPAaBHEHHMM C AByMs INEPEMEHHBbIMU. PemieHue cucrem ypaBHEHUU
crocoboM MoACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3aJad C IOMOIIBIO
CUCTEM YpPaBHEHMUII.



DOyHKUNHA

KoopanHara Touky Ha npsiMoil. YucnoBsle IPOMEXKXYTKH. PaccTosiHue MexIy
JABYMS TOYKAMU KOOPJIUHATHOU IPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKU Ha KOOpAUHATHOM Iu1ockocTH. [Ipumeps! rpadukoB, 3aJaHHBIX GOpMyIaMu.
Utenue rpadukoB peanbHbIX 3aBucumocTedl. [lonstue Qynknun. I'padux
¢bynkuun. CoiictBa pyHkumil. Jlunelinas ynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. I'paduueckoe pemieHre JIUHEWHBIX YpPaBHEHUH W CUCTEM JMHEHHBIX
YpPaBHEHUM.

8 KUIACC

Yucna v BIYUCICHUA

KBagparubiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAILHOM YHCIIE.
Hecsatuunble TpUOIMKEHUST UppalMOHANIbHBIX yrcen. CBolcTBa apu(pMETUYECKUX
KBa/IPATHBIX KOPHEW W X MPUMEHEHUE K MTPEOoOPa30BAHUIO YHCIOBBIX BBIPAKECHUIN
Y BBIYHCIICHUSIM. JI€CTBUTEIIbHBIEC YHCIIA.

Crenens ¢ 1enbIM nokaszaTeneM U e€ cporictBa. CTaHAapTHAS 3alKMCh YUCIA.

AuredpanvyecKue BbIpaKEeHUA

KBamparueiii  TpEXwieH, pa3jIOKECHUE KBAJAPATHOTO TPEXWIEHA  HA
MHOXUTEH.

AnreOpanudeckass ApoOb. (OCHOBHOE CBOMCTBO anredpandecko Japolwu.
CnoxeHue, BbIYUTAHUE, YMHOXEHUE, JeJleHue anredpandeckux JapooOei.
PanmonanpHbIe BRIpaXKEHUS U HX ITpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmysa KOpHEW KBaJIpaTHOTO ypaBHEHHS.
Teopema Buera. Peuienue ypaBHEHU, CBOAAIIUXCS K JIMHEHHBIM U KBaJAPATHBIM.
[Ipocreiimue ApoOHO-palOHATbHBIE YPAaBHEHUSI.

['padrueckas uaTEepHpeTanvs YpaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JUHENUHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. llpumepbl peleHus cucreMm
HEJIMHENHBIX YPaBHEHUH C IByMs II€PEMEHHBIMU.

Perenne TekCTOBBIX 3a7au aNreOpandeckum crocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTembl JIMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynknuu. OOIacTh OMNpeAeNieHUs W MHOXKECTBO 3HAYCHHM
¢bynkuun. CnocoOsl 3a1aHust QyHKIUH.

I'padpux ¢dynkuuu. Urenune coiicTB ¢yHKuMH 1o e€ rpaduxy. IIpumepsr
rpadukoB QYyHKIHA, OTPAKAIOIMINX PEATTHHBIE TIPOIIECCHI.



OyHKIMKA, ONMUCHIBAIOIINE TPSMYI0 H OOpPaTHYIO MPOTOPIIMOHATHHBIC
3aBHCUMOCTH, uX rpaduki. OyHkuun y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHEHUMN.

9 KJIACC

Yuciia v BBIYMCTICHUSA

PanmonaneHble uncia, MppalMoHaIbHbIE YKCIa, KOHEUYHbIE U OECKOHEYHBIE
JecsITUYHbIEe 1poOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEI, IEHCTBUTEIIbHbIE YK CIIa
Kak OeCKOHEYHbIe JeCATUYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]ly MHOKECTBOM JIEHCTBUTEIBHBIX YACENI U KOOPAUHATHOMN MPSMOMU.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apudMeThdecKue JeHUCTBUSA C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO0 MHpA, JUIMTEIbHOCTh IPOILIECCOB B
OKpPY’KaroLIEM MHpE.

[Tpubnmx€HHOE 3HAUECHUE BEIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucell. [Ipuknaka u oleHka pe3yabTaToB BBIUYHUCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOe ypaBHEHME. Penienne ypaBHEHUM, CBOASIIMXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOMSIIIMXCA K KBaJAPATHBIM.
buksanparHoe ypaBHeHue. [IpumMepsl pelienus ypaBHEHUN TPETbEU U YETBEPTOU
CTEIECHEW pa3JI0KEHUEM HAa MHOKHUTEIH.

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHUW. PelleHne TeKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHEeHUE ¢ JABYMs NEpPEMEHHBIMU U ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPAaBHEHUH C IByMs [IEPEMEHHBIMU. Pelienne cucrem 1ByX ypaBHEHU,
OJIHO U3 KOTOpPbIX JMHEHHOE, a Jpyroe — BTOpOM creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHHUN C IBYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandecKuM CriocoOoMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJOHOWM nepemeHHoW. KBaaaparHele HepaBeHCTBaA.
['padmyeckass uHTEpIpeTaldss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYyMs
NEPEMEHHBIMH.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH 1Tapa0OJIBI.

I'padukn byskmmit: y =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = |x| 1 ux
CBOWCTBA.

YucsioBbIe NOC/IEI0BATEIBHOCTH U IPOrPeccun



[loHaTHEe YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3a/laHUE TOCIIEI0BATEIIbHOCTH
peKkyppeHTHOH hopMyoi u GopMyJIoi #-To YjeHa.

Apudmernyeckass U reomerpuyeckas mnporpeccuud. DopMyibl n-TO YiIeHa
apu(PMETUIECKON U F€OMETPUUECKON MPOrPeECCUil, CYMMBbI IEPBBIX # YJIEHOB.

N300pakeHne WICHOB apu(PMETHYECKONM W TEOMETPHUYECKOW MPOrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIN M SKCIIOHEHIMAJIBbHBIM POCT.
Ci10HBIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA HPOI'PAMMDBbI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHMS TMPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKkTepu3yrTCs:

1) narpuoTHYecKOe BOCIMTAHME:

[POSIBJICHUEM HHTEpPECAa K MPOLUIOMY M HACTOSIIEMY POCCUHUCKOU
MAaT€MaTUKHA, LIEHHOCTHBIM  OTHOILIEHUEM K  JOCTHKEHUAM  POCCUHUCKUX
MaTEMaTUKOB M POCCUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JTOCTIKEHUN B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallu3aliii ero
MpaB, TMPEJCTABICHUEM O MAaTeMaTUYECKUX OCHOBaX (PyHKIIMOHHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaKIaHCKOTO 00ImIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXICHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTMIKCHUM HayKW, OCO3HAHUMEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLMIIOB B ICTEIBHOCTH YUEHOTO;

3) TpyA0BOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUM IPAKTUYECKUX 3a4ad
MaTeMaTU4YEeCKOW HAIIPaBJIEHHOCTH, OCO3HAHMEM BaXHOCTU MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHHM BCEM JKMU3HU ISl YCNEIHOM MNpodeccHOoHaIbHOM
JEATENHPHOCTA M PA3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM WHMBUIyIbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YeCKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K OMOIMOHAJTBHOMY U  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHHM, pacCyXICHUM, YMEHHUIO BUICThH
MaTeMaTU4YEeCKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpPUEHTAIMEX B JICITEIBHOCTH HAa COBPEMEHHYK CHCTEMY HAYYHBIX
MPE/ICTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHs YENIOBEKA, MPUPOJILI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKH Kak cgepbl UeJ0oBEHYeCKOU
NEATEIBHOCTH, 3TANOB €€ pa3BUTHA M 3HAYMMOCTH JJISI Pa3BUTHUS LUBUIU3ALWH,
OBJIQJICHUEM SI3bIKOM MATE€MAaTUKU MU MAaT€MaTHUYE€CKOW KYJIbTYpPOM KaK CpPEICTBOM
[O3HAHHUS MHPA, OBJAACHHEM IPOCTEHMIIMMHU HABBIKAMHU HCCIEAOBATEIbCKOU
NEATENbHOCTH;



6) ¢u3uyeckoe BocnuTanue, GopmMupoBaHHMe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1IArONMOJTY YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTUUYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a KU3HU  (370pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM H  OTAbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIEKCUM, TPHU3HAHHEM CBOETO
MpaBa Ha OLIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAlMEN HA NMPUMECHEHHE MATEMATUYECKUX 3HAHUH TSI PEIICHUS 3aj]1a4
B 00JIACTM COXPAHHOCTH OKPYXAaloIIeW Cpenbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) apanranus K M3MEHSAKIIUMCS YCJOBUSM COUMAJIBHOM M NMPHUPOTHOM
cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, IMOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MPUOOpEeTaTh B COBMECTHOH ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOIMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAaHHMH, B TOM YHCIIE
(dhopMyIHpOBATH UJIEU, TIOHSTHS, TUTIOTE3bl 00 0OBEKTAX U SBIICHUSIX, B TOM YHCIIC
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe PEIICHUs W JeHCTBUS, (OPMYJIHPOBATH W OICHHUBATH PHUCKH H
MOCJIeICTBUSA, (POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS

ba3osrble jJoruyeckue JeicTBus:

® BBISIBIISATh U XapAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MaTEeMaTHYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUN MEXIy MNOHATHAMH, (POPMYIUPOBATH
ONpENeNeHs] TMOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJ1accu(UKauy, OCHOBaHUA i1 OOOOILNEHHS W CPABHEHUS, KPUTEpUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCHpUHUMATh, (QOpPMyIMpPOBaTH M  MpeoOpa3oBBIBATH  CYXKJICHUS:
YTBEpAUTENbHBIE U OTPULATENIbHBIE, €AMHUYHBIC, YacTHbIE M OOUIME,
YCIIOBHBIE;



® BBISBIATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
npotuBopeurss B (akTax, MAHHBIX, HAOIIOACHUSX W YTBEPKICHUSX,
npemiaraTh ~ KPUTEPUHM IS BBIABICHUS ~ 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHN;

® JeaTh BBIBOJBI C HUCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa30upaTh MOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUH (IIPSMBIC U OT
MPOTUBHOT0), MPOBOJWTH CAMOCTOSTEIILHO HECJIOXKHBIC JIOKa3aTelIbCTBA
MaTeMaTU4eCcKux (aKkTOB, BBICTPAWBATh APTYMCHTAIUIO, MPUBOIWTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

® BBIOMpPATH CMOCOO perieHus: yd4eOHOUM 3ajaun (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUs, BbHIOUpATh HauOoliee NOAXOMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

® WCITOJIb30BaTh BOMPOCHI KaK MCCIIENOBATECILCKUA MHCTPYMEHT MO3HAHWS,
(bopMyIMpoBaTh BOMNPOCHI, (UKCHPYIOLIUME MPOTHUBOPEUYUE, NpOoOIeMy,
CaMOCTOATENLHO YCTaHABIMBAaTh HMCKOMOE U JaHHOE, (HOPMHPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

® [IPOBOJIUTH IO CAMOCTOSITEIHLHO COCTABICHHOMY IUJIaHY HECJIOXHBIM
OKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIACAOBaHWE IO  yCTAHOBIICHHUIO
OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy coO0it;

® CaMOCTOSITENIbHO (hOPMYIUPOBATH 0OOOIIEHHS U BBHIBOJABI IO PE3yJIbTaTaM
MPOBEIEHHOTO HAOJIOEHUS, WCCIICIOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHUIA;

® [IPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH
MIPEAIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

® BBISBIATH HEIOCTATOYHOCTh W HM30BITOYHOCTh WH(OpPMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJTS PEIICHHMS 3a]1a4H;

e BBIOMpPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUJOB M (JOPM MIPEACTABICHHUS;

e BpIOMpaTh (GOpMy TMpeACTaBiICHUS HHPOpPMAIMM U HWILTIOCTPUPOBATH
perraemMbie 3a7addl  CX€MaMH, JAuarpaMMaMH, WHOW Tpadukod ©u ux
KOMOMHAIIMSIMHU;

® OIICHUBATh HAAE&KHOCTh HHQPOpPMAIMK TO KPUTEPUSM, MPEIIOKEHHBIM
YUHTEJIEM WIH CHOPMYITHPOBAHHBIM CaMOCTOSATEILHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE NelCTBUA:
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BOCIIPUHUMATh ©  (POPMYyIHpPOBATH CYXKIEHUS B COOTBETCTBHH C
YCIIOBHSIMHU | TIEJISIMH OOIIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATD MOTYUYEHHBIN pe3ysIbTaT;

B X0JIe 00CYXICHUS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIAEMOI TEMBI,
POOJIEMBI, peracMou 3aa4r, BEICKA3bIBATh UCH, HAIICIICHHBIC HA TIOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXICHUS C CYXKICHUSIMH JPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYKUBATh pPa3IMYUe U CXOJICTBO TMO3UIIUMN, B
KOPPEKTHOU Gopme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTaBIATh  pe3yJbTaThl  peIIeHHus  3aJauyd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOATENBbHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YU4ETOM 3aJ71a4 MPE3CHTAIIMH U OCOOCHHOCTEH ayIUTOPHH;
MOHMMAaTh W HUCIIOJNB30BaTh  IPEUMYIIECTBA  KOMAHIHOW M
WHIUBUIYAIbHOW pabOThl TpH pENIeHWH YYeOHBIX MaTeMaTHYEeCKUX
3azay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIHbHOCTH, IJIAHUPOBATh OPTAHU3AIUIO
COBMECTHOW palOoThl, pacmpenensiTh BHABI padOT, TOTOBAPUBATHCA,
00CyXKIaTh TPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNmnoBbIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE INTYPMBI H JIPyTH€), BBITOIHSATH CBOIO YacTh
paboOThI M KOOPJUHUPOBATH CBOM JICUCTBUS C APYTUMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHble yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 3aJaud (WIH €ro
4acTh), BRIOMPATh CIIOCOO peieHUs] ¢ Y4ETOM HMEIONUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATH
BapUaHThI PELICHUI ¢ y4ETOM HOBOM MHGOPMALIHH.

CﬂMOKOHTpOJIb, AMOIMOHAJbHbIN HHTEJLJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipollecca U
pe3yibpTaTa peluieHus MaTeEMaTUIEeCKOM 3aauu;

NPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPHU PELIICHUH
3aJlayd, BHOCUTHh KOPPEKTUBBI B JIE€ITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HANWIEHHBIX OIUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBAaTh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTH IMOCTABJIECHHOW LEIH
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHKCHUS WM HEIOCTHIXKEHUS 11eJIH,

HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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HPEAMETHBIE PE3YJIBTATDI

K xoHmy oOydenuss B 7 kJjacce OOydYarolUCS TMOIYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUSA

BolInonHsTh, codeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apuMeTHUYeCKHe
NEUCTBUS C PAlMOHAIBHBIMU YHCIIAMU.

HaxoauTh 3HauYeHUsS YHUCIOBBIX BBIPAKEHUM, MPUMEHSITH pa3HOOOpa3HbIC
CIoCcOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUM JPOOHBIX BBIPAXKEHUH, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYro (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUYHYIO IPOOH).

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAJIBHBIC YUCIA.

OKpyrisaTh yucia.

BpInoNHATE TPUKUAKY U OLIEHKY pE3yJIbTaTa BBIYMCICHUM, OLCHKY 3HAYCHUN
YUCJIOBBIX BBIPAXKCHUN. BBINONHATH NEUCTBUS CO CTENEHAMU C HATYPAIbHBIMU
MOKa3aTEISIMH.

[IpumeHSIT,  OpU3HAKK ~ JEJTMMOCTH,  PA3JIOKEHUE HA  MHOXKHUTEIU
HATYpPaJIbHBIX YHCEIL.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJ1a4M, CBS3aHHBIE C OTHOLICHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIIMYMH, MPOLUEHTAMH, HHTEPIPETHUPOBATH
pe3yabTaThl pEMICHUS 3a7a4 C YYETOM OIPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBAEMbIX 0OBEKTOB.

AJire0panyvecKkue BbIPAKeHUS

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSThH
e€ B IpoLiecce OCBOCHHS y4eOHOro MaTepuarna.

Haxonute 3HadeHUsT OyKBEHHBIX BBIPAKCHHN TP 3aJaHHBIX 3HAYCHUSIX
[IEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUs  LEIOrO0  BBIPAXKEHUS B MHOTOWIECH
MIPUBEICHUEM MTOJOOHBIX CIaraéMbIX, PaCKphITUEM CKOOOK.

BpInonHATE yMHOXXEHME OJHOWICHA HA MHOTOWICH W MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCynecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOMHUTEIH C IOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIINero MHOXUTENS, TPYIIUPOBKU  CJIaraeMsix,
npuMeHeHUsT (HOPMYJT COKPAIIEHHOTO YMHOKCHHS.

[IpumensTs nmpeobpa3oBaHusl MHOTOWICHOB JIJIsl PEIICHUS PAa3IHMYHbIX 3a7a4
U3 MaTEMATHUKHU, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTHUKHU.
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Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IIOKA3aTEISAMM IS
peoOpa3zoBaHus BHIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemlars JMHEMHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHSS IPaBUIIA
[Iepexo/ia OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepATs, sABisieTCs
JIX YUCJIO0 KOPHEM YpaBHEHUS.

[IpumensTh rpaduyeckre METOIbl IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHCEN, SBISIOUUXCS PEUICHHEM JHMHEWHOTO
YPaBHEHHUS C IBYMSI IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
IBYMSl TEPEMEHHBIMHU, MOJB3YyACh TI'pa(UKOM, MNPUBOAUTH IMPUMEPHI PEIICHHUS
YpPaBHEHUS.

Pewmats cuctemsl ABYX JIMHENHBIX YPAaBHEHUN C ABYMS EPEMEHHBIMH, B TOM
quclie rpaguuecku.

CocraBisiTh M pemarh JMHEMHOE YPABHEHHWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCJIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJYyYECHHBIN pe3yJIbTar.

DyHKUNHA

N3o0paxath Ha KOOPAUHATHON MPSIMOI TOUKHU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YMCIIOBBIE IIPOMEKYTKHU Ha
anreOpanyecKkoM SI3bIKe.

OTMeuaTh B KOOPJAWHATHOW IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOPAMHATaM,
CTpOUTh Ipaduku TMHENHBIX QyHKUUA. CTpouTh rpaduk GyHKUIUU Y = |X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMM HU3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpEMS, PACCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCT,
MIPOU3BOAUTENLHOCTD, BpeMsi, 00BEM padOTHI.

Haxonute 3HaueHHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MPEACTaBICHHUS W aHalu3a WHGOpMAaINH,
U3BJIEKaTh U UHTEPIIPETUPOBATH MHGOPMAIIHMIO U3 TPaPUKOB peatbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOIYYUT CIIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucna v BIYUCICHUA

Hcnonp30BaTh HaydaJgbHBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHHUSI, OKPYTJIEHUSI U BBIUMCIEHUHN, H300paxaTh 1€UCTBUTEIbHbBIE
Yyycila TOYKaMU Ha KOOPAWHATHOM IIPSMOM.

[IpumensaTe moHsTHE apU(METUYECKOTO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, HCIOJIb3YS MPHU HEOOXOAMMOCTH KaJNbKYJSTOP, BBINOIHATH
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npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIUX KBAJApPATHBIE KOPHHU, HCIONb3YS
CBOMCTBa KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECSITHYHBIX
npoOeii u creneHelt uucna 10.

AnredpanvecKue BbIPpAKEeHUA

[IpyuMeHATP TMOHATHE CTENEHUW C LEJbIM T[OKAa3aTelIeM, BBIIOIHATh
npeoOpa3oBaHus BbIpAKEHUH, COAEPIKALUX CTENIEHH C LIETBIM MOKa3aTeIeM.

BBINIOJIHATG TOKJIECTBEHHbIE MPeoOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUI
Ha OCHOBE MPaBWI ACHCTBUHN HaJ MHOTOUWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PacknaapiBaTh KBaJpaTHBII TPEXUIIEH HA MHOKUTEIU.

[IpumeHnsTh npeodpa3oBaHus BbIPAXKEHUM I pelIeHUs] pa3IuyHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON NPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewats nMHEVHBIE, KBaJpaTHbIE YpaBHEHHS WU PAlMOHAJbHBIC YpAaBHEHUS,
CBOJISIIITUECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

IIpoBOAUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHWN, B
TOM YHUCJIE C TPUMEHEHUEM TrpadUUeCcKUX MpeICTaBIeHNH (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMA YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKHM 3aJaduv K €€ anreOpandeckoit
MOJIEIM C TIOMONIbIO COCTABJICHUSI YPaBHEHHS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 331a4M MOJyYEHHBIN pe3ybTarT.

[IpyMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLIEHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpadUyecKyr0 HWUIIOCTPALMI0O MHOXKECTBA pEIIEHWH HEpaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUNHA

[ToHuMaTh W HUCTHONB30BaTh (PYHKIMOHAJIbHBIC MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAYEHMsI), ONMPENENITh 3HAUeHHE (YHKIUM MO 3HAYCHHIO
apryMeHTa, ONpeAeiaTh CBOMCTBA PYHKIIUMU IO €€ rpaduKy.

Crpoutb rpaduku 37eMeHTapHbIX GYHKUIUNA BUJIA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, ONHCBIBaTh CBOICTBA YHCIOBOIL
dbyHkIuu 1o e€ rpaduky.

K xoHiy oOyuenus B 9 kiacce oOydYarOMIMICS TONYYHUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yucia v BBIYMCTICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALMOHATBHBIE YHCIIA.
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BeimonusaTh  apudMeTndeckue JEeUCTBHUS C PaAIMOHAIBHBIMH  YHUCIIAMH,
coyeTas YCTHbIE M IMCbMEHHbIE MPUEMBI, BBINNOJIHATh BBIYMCICHUSA C
MppalrOHAIbHBIMUA YHCIIAMU.

Haxomute 3HaueHHMs CTENEHEW C LENbIMU [OKa3aTeas MU U KOPHEW,
BBIYHCIISITH 3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyIJisiTh I€MCTBUTEIBHBIE YHWCIA, BBINOJHATh MPUKUAKY pE3yJbTara
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBAaJApPATHBIE ypPaBHEHUs, YPAaBHEHMS, CBOJSIIUECH K
HUM, TIpOCTEHIIINE IPOOHO-PAIIMOHATIbHBIE YPaBHEHUS.

Pemate cuctembl ABYX JIMHEHHBIX YPAaBHEHHM C JABYMsSI MEPEMEHHBIMU WU
CHUCTEMBI JBYX YPaBHEHUU, B KOTOPBIX OJIHO YPABHEHUE HE SBJISCTCS JTMHECUHBIM.

Pemate TeKkCTOBBIE 3amaunM adreOpadyeckuM CIocoOOM C  TOMOIIBIO
COCTaBJICHUsI YPABHEHUS WUJIA CUCTEMBI JIByX YPABHEHUU C ABYMsI IEPEMEHHBIMH.

IIpoBoauTh npocTeunme UCCIEAOBaHUA YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABINBATh, UMEET
JI1 ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPEUICHHS, €CIIM HUMEET, TO CKOJbKO, U
nmpouee).

Pemiate nuHelHbIE HEpPaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HM300paKaTh
pEIICHUE HEPABCHCTB HA YHUCIOBOW MPSMOM, 3aMUCHIBATH PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucCTEMBI  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIINE KBaJgpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMChIBATh PEHIEHUE C TOMOUIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3IUYHBIX 33/1a4.

DOyHKUNHA

Pacno3naBath (QyHKIMM H3y4eHHBIX BHJIOB. [loKa3biBaTh CXeMaTHYECKU

PacCIONOKEHUE Ha KOOPJIMHATHOU MIIOCKOCTH rpadukoB GyHKIUN BUaa: y = kx, y
=k +b y=ki y=ax2+bx +c y=x3y=1x y=|x|, B 3aBucHMOCTH OT
3Ha4YeHUHN KOA(PPUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth U nM300pakaTh CXEMAaTHYECKU TpaPUKH KBAJAPATUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOWCTBA KBAIPATHUHBIX (DYHKITHH 11O MX TpadrKaM.

Pacrio3HaBaTh KBaapaTHYHyO (PyHKIHIO 1O (GOpMyJie, TPUBOJUTH MPUMEPHI
KBaIPATUIHBIX (DYHKIIMA U3 peaTbHOM KU3HU, GU3UKH, TCOMETPHH.

YucsioBble MOCIEA0BATEIHLHOCTH H TPOTPeCcCHu

Pacrio3naBaTh apu(METHYECKYI0 U TEOMETPUYECCKYIO TMPOTPECCHH TIpH
pa3HBIX Crocobax 3aJaHusl.
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BhITIONHATS  BBIYMCICHHUS C  HCIOJb30BaHHEM (OpPMYyJT n-ro djieHa
apu(pMETUIECKON 1 T€OMETPUUECKON MPOTrPECCHil, CYMMBbI IIEPBBIX N YJICHOB.
N3o0paxkath ujieHbl TOCJIEIOBATEILHOCTH TOYKAMU Ha KOOPJIWHATHOU

IITOCKOCTH.
Pematn 3agad, CBA3aHHBIC C YHMCIOBBIMH IIOCIICAOBATCIBHOCTAMH, B TOM

YHCIIC 33JIaYd M3 PeabHOM JKHU3HH (C UCIOJIB30BAHUEM KaJIbKYJISITOPa, IU(PPOBHIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo 4acos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB u (uudposbie)
KonrtpoabHnbie | IIpakTuyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypchbl
| Yuciia v BBIYUCIICHUSA. 75 ) bubnuoteka [{OK
PanmonanbHbie yncina https://m.edsoo.ru/7f415b90
) Koopnaunate! u rpaduku. 24 | bubnuoreka [JOK
OyHKIUU https://m.edsoo.ru/7f415b90
bubmnorexa IIOK
3 Anreb 27 1
TRERpaHEHIEs SRpEREE https://m.edsoo.ru/7f415b90
bubnmoreka I{OK
4 2 1
¥/PABHEHIS I HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bubmunoreka IIOK
5 I1 0600 6 1
OBTOPEIHE 1 ODODIEHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB 102 6 0
I1O ITPOTPAMME
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8 KUIACC

KoauvecTBO yacos DJIEeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U uuppoBbIie
Ne ni/mm P KontpoanHbie | IIpakTrndyeckue (icbp )
TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| Uucna v BEIYUCIICHHUS. 15 bubmuoreka [{OK
KBaapartubie kopHH https://m.edsoo.ru/7t417af8
4 :
;| e
B https://m.edsoo.ru/7f417af8
noKasaresieM
Anreb
3 BL?FZKIZ?E;GCIIEI}:; aTHBIN 5 1 bubmmoreia LOK
p L RBaAp https://m.edsoo.ru/7f417af8
TpEXUIICH
Anreb
4 BBJ:r&eDKF;iIIZiIeCKHe 15 | Bubmmorexa [IOK
P ' https://m.edsoo.ru/7f417af8
Anrebpanueckas IpoOb :
5 YpaBHEHUS U HEPABEHCTBA. 15 | bubmmoreka [JOK
KBanpaTHbie ypaBHEeHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bubmuoreka [JOK
CucremMbl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 | bubamnoreka [IOK
HepaBeHnctsa https://m.edsoo.ru/7{417af8
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Oynakiuu. OCHOBHBIE

bu6anorexa IJOK

8 MOHSATHUS > https://m.edsoo.ru/7f417af8
9 Oynkuun. Yucnosbie 9 bubamnoreka [{OK
byHKIIAN https://m.edsoo.ru/7{417af8
bu6mmoreka IJOK
10 Hosroperne it 06obuerie 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME
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9 KUIIACC

KoauyecTBO yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3ie/ioB U (ungpoBbie)
n/n TeM NPOrpamMMbl Bcero Konrpoabueie | Ipakriteckue o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypchbl
| Yucna u BIYMCICHMUS. 9 bubnuoreka [{OK
JleficTBUTEIBHBIC YHCIIA https://m.edsoo.ru/7f419d08
VYpaBHEHUs U HEPABEHCTBA.
2 YEaBHeHI/Iﬂ c ozur{)oﬁ 14 1 bubmotexa HOK
. https://m.edsoo.ru/7f419d08
MepeMEHHOM
3 YpaBHEHUS U HEPABEHCTBA. 14 | bubnuorexa [JOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7{419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 | bubmunoreka [JOK
Hepasencta https://m.edsoo.ru/7f419d08
bubnmoreka I{OK
> Dyri 16 : https://m.edsoo.ru/7f419d08
6 Yucnosbie 15 1 bubmunorexa IIOK
MOCJIE10BaTEILHOCTH https://m.edsoo0.ru/7f419d08
7 [ToBTOpEeHUE, 0600IIEHNE, 18 | bu6nmoreka IJOK
CUCTEMAaTHU3allMs 3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOTPAMME
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