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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sBIsSETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHA
o0ecrieunBaeT W3y4YeHHE JPYTUX JTUCIUIUIMH, KaK €CTeCTBEHHO-HAYYHOro, TaK U
TYMaHUTapHOTO IHKIIOB, €€ OCBOCHHE HEOOXOAMMO IS TPOJOJDKEHUS OOpa3oBaHUS W B
MOBCETHEBHOW KW3HU. PasBurne y O0OyYarommMXCs HAay4HBIX TIPEACTABICHUH O
MPOUCXOXKICHUH W CYIIHOCTH anreOpandeckux aOCTpakimid, Croco0e OTpakKeHHS
MaTeMaTUYeCKOW HAayKOW SBJICHUH W TPOIECCOB B TPUPOJAE W OOIIECTBE, POJIHU
MaTEeMaTHYECKOTO MOJICIIMPOBAHHUS B HAYyYHOM IIO3HAHWW M B TIPAKTHUKE CIOCOOCTBYET
(GOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOMUMBIX JIJIst
ajanrTaidd B COBpeMeHHOM mmdpoBoM oOmecTBe. M3ydeHne anreOpbl obecrmeunBaeT
pa3BUTHE yMEHHUA HaAONIONaTh, CpPAaBHUBATh, HAXOAWTb 3aKOHOMEPHOCTH, TpeOyer
KPUTHYHOCTH MBIIIJICHHSI, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JICHCTBUS U
BBIBOJIbI, JOPMYIUPOBATh yTBEPKAeHU. OCBOEHHE Kypca aireOpbl 00eCieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI O0YYarONINXCs: OHU HCIONB3YIOT JEAYKTHBHBIC U WHIYKTHUBHBIC
paccykJieHus, 00oOLIeHne U KOHKPETU3allhi0, a0CTparupoBaHue W aHanoruro. O0yuyeHue
anrebpe  TpenanoyiaraeT  3HAYUTENBHBIA  O0BEM  CAMOCTOSITENBHOW  JIEATEIHHOCTH
OoOydaromuxcs, TMOITOMY CaMOCTOSITEIbHOE pEIIeHHEe 3a1ad  SBISETCS pealu3alnen
JEsITeIbHOCTHOTO PUHIMIIA O0yUYEHUsI.

B crpykrype mnporpammsl yueOHOro Kypca «Anredpa» aias OCHOBHOTO OOIIEro
o0pa30BaHMsl OCHOBHOE MECTO 3aHUMAIOT COJEPKaTEIbHO-METOUYEeCKe TUHUM: «Yucna u
BBIYHCIICHUSY, « ANreOpandecKue BRIPAKEHUD», «YPaBHECHUS U HEPABEHCTBAY, «DyHKIINN.
Kaxxnas u3 3TUX cojpepKaTeIbHO-METONNICCKUX JIMHUN pa3BUBACTCS Ha MPOTSHKCHUU TPEX
JIeT U3y4YeHUs Kypca, B3aUMOACUCTBYS C IPYTUMU €ro JIMHUSAMU. B Xo7e u3yueHus: yueOHoro
Kypca O0OydYaromMMcs MPUXOAMUTCA JIOTHUYECKH pacCyXAaThb, HCIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN S3bIK. B CBsI31 € 3THM B IporpaMMy yaeOHOTOo Kypca «AnreOpay BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTUKH, TIPEICTABIICHHBIEC BO BCEX OCHOBHBIX pa3jiejax MaTeMaTHIeCKOTO
oOpa3oBaHMsI M CIIOCOOCTBYIOIIME OBJIAJCHUIO OOYYarOIIMMUCS OCHOB YHUBEPCAJIBHOTO
MaTeMaTH4ecKoro sa3bika. CollepkaTeabHON U CTPYKTYPHON OCOOEHHOCTBIO Y4eOHOT0 Kypca
«Anredpay SBISETCS €T0 MHTETPUPOBAHHBIN XapaKTep.

Copepxanne JuHUM «YuCIa W BBIUMCICHHUS» CIYKUT OCHOBOHM I JajbHEHIIero
M3YYCHHUS MaTeMaTHUKH, CTIOCOOCTBYET Pa3BUTHIO y O0YUYAIOUTUXCS JIOTUYECKOTO MBIIUICHHUS,
(GOpPMHUPOBAHHIO YMEHHUS IOJB30BAThCS ~ AITOPUTMAMH, a TaKkKe NPHOOPETESHUIO
MPAKTUYCCKUX HABBIKOB, HEOOXOJIUMBIX JJI IMOBCEAHCBHOW JKWM3HHU. Pa3BUTHE TOHATHS O
Yrclie Ha YPOBHE OCHOBHOTO 0O0IIero o00pa3oBaHWsl CBS3aHO C PalMOHATBHBIMH U
UppaIMOHATFHBIMU YHCIaMH, (OPMHUPOBAHUEM TIPEICTABICHUN O JCWCTBUTEIHHOM YHCIIE.
3aBeplIeHe OCBOCHUS YUCIOBOM TMHIUHM OTHECEHO K CpelHEMY 00111eMy 00pa30BaHUIo.

CoxepxaHue IBYX alreOpanmdecKux JUHUN — «ANTeOpanvecKkre BBIPOKCHUS» H
«YpaBHEHHSI W  HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Y  OOYYArOIIUXCS
MaTEeMaTHYECKOro armapara, HeOOXOAUMOTO JUIs PEUIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
NpeIMETOB M TMPAKTUKO-OPMEHTHUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIIETo



oOpa3oBaHusl y4eOHBI MaTepuan TPYHNIUPYETCS BOKPYT pPAlMOHAIBHBIX BBIPOKECHHI.
Anrebpa JIEeMOHCTpUPYET 3HAYEHHE MaTeMaTHKH KaK S3bIKa JUISl  [OCTPOCHHS
MaTE€MaTUYECKUX MOJENEH, OMHUCAaHUs MPOLECCOB U SIBICHUN pealibHOro mupa. B 3amaum
oOydeHus: anreOpe BXOASAT TaKKe JalIbHEIee pa3BUTHUE AJITOPUTMUYECKOTO MBIIIICHUS,
HE0OXO0IUMOI0, B YaCTHOCTH, JIJI OCBOCHUSI Kypca MHGOPMATUKHU, U OBJIaJICHUE HABBIKAMU
JIeNyKTUBHBIX paccykaeHuil. [I[peoOpa3zoBanne CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpa)KkeHUs1, CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanve (QyHKIIMOHAIBHO-TpaUUECKOM JIMHUM HAICJICHO Ha MOJy4YeHUE
oOyJaronmMMuUCss 3HaHUW O (YHKIMSIX KaK BaKHEWIeW MaTeMaTHYeCKOM MOJenu s
OMMCAHUS U MCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B NMPUPOJE U OOIIECTBE.
N3ydyenne matepuana crnocoOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS HCIOJb30BaTh
pa3IMYHbIE BBIPA3HUTENBHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CUMBOJUYECKHE,
rpadguyeckue, BHOCUT BKJIaa B (HOPMUPOBAHME MPEACTABICHHM O pOJIM MaTeMAaTUKU B
Pa3BUTHH LIUBUIN3AIUU U KYJIbTYPHI.

CornacHo ydeOHOMY IlaHy B 7-9 Kkiaccax wu3y4aeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3febl coAepkanus: «Hucna u BEIYUCICHUSD,
«AJredpanyecKkue BhIPAXKEHUN», « Y PaBHEHUS U HEPABEHCTBA», « DyHKIIMN.

Ha uzyuenne yue6Horo kypca «Anredpa» oroaurcsa 303 yvaca: B 7 kinacce — 102 ygaca
(3 yaca B Henemo), B 8 kiacce — 102 vaca (3 yaca B Hegento), B 9 kinacce — 99 vacos (3 yaca B
HEJICITIO).

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOIIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

e AunrebOpa: 7- kiacc: yueOHUK: 6a30Bbii ypoBeHb / 0. H. Makapsiues, H. I'.
Munnrok, K. 1. Hemkos, C. b. CyBopoBa; nox penakuuen C. A. TensakoBckoro. —
Mocksa: IIpocsenienune, 2023.

e AunreGpa: 8-i kiacc: 6a30BbIil ypoBeHb: yueOHuk / FO. H. Makapsiues, H. T
Mungrok, K. 1. Hemikos, C. b. CyBopoBa; nox penakiuei C. A. TenakoBckoro. —
Mockaa: IIpocsemienue, 2024.

e Mopakosuu A. I'. Anre6pa. 9 k1. yuebnuk B 2 4. / A. I'. Mopakosuy, I1.B. CemeHOB -
MockBa: MHaeMo3uHa, 2021

COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Yuciia ¥ BIYUCTICHUS
Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO] OT OJHOW (PopMBI 3amucu npobeid K
apyroii. [loHsiTue panMOHANBFHOTO YHCHIA, 3aliCh, CPAaBHEHHE, YHIOPAIOYMBAHUE



palMoOHANBbHBIX YKcesl. ApudMeTruuecKkre ASUCTBUSl ¢ pallMOHAIILHBIMU YuciIamMu. Perenue
3a/1a4y U3 peaIbHOM MTPaKTUKKU HA YacTH, Ha IPOOH.

CreneHb ¢ HATYpaJbHBIM MOKa3aTelleM: ONpeelieHue, mpeoOpa3zoBaHNe BRIPAKCHUN Ha
OCHOBE OIpECNICHHUs], 3aUCh 00NbIINX YKcell. [IpoleHTsl, 3anuch TPOLIEHTOB B BUIE APOOU
U ApoOu B BUJE NPOLEHTOB. TpU OCHOBHBIC 3aJaud Ha MPOILICHTHI, PEIICHUE 3a/ay U3
peanbHOM ITPAKTUKH.

IIprmeHenne MpU3HaKoOB IEITMMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYPAIbHbIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsiMasi ¥ oOpaTHasi IPONOPLHUOHATBHOCTH.

AJireOpandecKue BbIPaKeHUSA

IIepemeHHBIE, YNCTOBOE 3HAUEHUE BBIPAKEHUS C ITEPEMEHHON. JlomycThMBbIE 3HAUEHUS
nepeMeHHbIX. [lpencTaBieHne 3aBHCUMOCTH MEXIYy BeJIMYMHAMU B BUAEC (POPMYJIBL
Boeraucnenns mo ¢dopmynam. IIpeoOpazoBanrne OYKBEHHBIX BBIPAKEHHUH, TOXKIESCTBEHHO
pPaBHBIE BBIPAKEHMSI, IPABUIIa PEOOpa30BaHUs CYMM U MPOU3BENCHUIM, PAaBUIIa PACKPBITHS
CKOOOK U IPUBEEHUS MOJOOHBIX ClIaraeéMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowieHsl 1 MHOTOUYIEHBI. CTenieHb MHOTOWIeHA. CII0KEHHE, BBIUUTAHUE, YMHOKEHNE
MHOTO4WICHOB. @OpMyJIbl COKPAIIEHHOIO YMHOKEHUS: KBaAPaT CYMMBI M KBaJIpaT pa3HOCTH.
dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYJIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHUS, [TpaBUiIa peoOpa30BaHus YpaBHEHHUSI, pABHOCUIbHOCTh
YpaBHECHUM.

JInHelHOE ypaBHEHHE C OJHOM IMEPEMEHHOM, YHMCIIO KOPHEW JIMHEHHOI'O YpPaBHEHUS,
pelieHrne JMHENHbIX ypaBHeHUH. COCTaBlIeHHE YpaBHEHUH MO YCJIOBHIO 3ajaud. Pemienue
TEKCTOBBIX 33/1a4 C [IOMOILBI YPABHEHUM.

JIuneliHO€ ypaBHEHHE C JIBYMSI IIEPEMEHHBIMU U ero rpaduk. Cucrtema IByX JUHEUHBIX
ypaBHEHUH ¢ JByMs MepeMeHHbIMU. PerieHue cucteM ypaBHEHUN CIOCOOOM TMOACTAaHOBKH.
IIpumMeps! perieHus: TEKCTOBBIX 3a7a4 C [IOMOIIBI0 CUCTEM YPaBHEHUM.

DOyHKUUH

Koopannara Touku Ha npssMor. UucaoBble MPOMEXKYTKU. PaccTositHue Mexay AByMs
TOYKAMHU KOOPAUHATHOMN MPSIMOM.

[TpsimoyromnbHast cucrema koopauHat, ocu OX u Oy. AGcuucca U opArHATAa TOYKH HA
KOOpPJIMHATHOM mIocKOoCcTH. [IpumMepsl rpadgukoB, 3aganubix hopmynamu. Utenue rpadukos
peanbHBIX 3aBucuMocTeil. [lonstue dynkuun. ['paduk Qynkuu. CpoiicTBa (yHKIIUN.
JIuneitnas pynkuus, e€ rpaduk. I'paduk pynkium y = |x|. 'paduueckoe penienre TMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEUHBIX YPABHECHUM.

8 KJIACC

Yucna v BBIYMCICHUA
KBagpatueiii kopenb u3 uucina. [lonarue o0 uppanumoHanbHOM uwuciie. [lecaTuyunbie
MpUOJIMKEHUST UppalMOHAIBbHBIX yucen. CBoicTBa apu(MEeTUUECKUX KBaJIpaTHBIX KOPHEW U



UX TpPUMEHEHHE K TPeoOpa3oBaHUIO YHUCIOBBIX BBIPAKEHUH UM  BBIYUCICHUSM.
JlercTBUTENBHBIC YHCIIA.

CreneHb ¢ LENTbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJredOpanyeckue BbIpaKeHUs

KBagpaTHbIil TpEXUIIEH, pa3I0KeHUE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEIIH.

Anrebpanueckass aApoOb. OCHOBHOE CBOWMCTBO airedpamdeckoir apodu. Croxenue,
BBIUMTAHKUE, YMHOXKEHUE, JIeTIeHUE alredpandeckux Apooeil. PalinonanbHbie BEIpaXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHNs U HEPaBeHCTBA

KBanpaTtHoe ypaBHeHue, popmyrna KOpHeH kBaapaTHoro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUH, CBOASIIMXCA K JIMHEHMHBIM M KBajapaTHbIM. [IpocTteiimme 1poOHO-
palMOHAIIbHBIE YPABHEHHS.

['padmyeckas nHTEpIIpETaLU YPAaBHEHUM C IBYMs IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH € JByMs NEepeMeHHBbIMU. [IpuMepsl peleHns] CHCTeM HEIMHENHBIX YPAaBHEHHM C
JIBYMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIiocoOoM.

UucnmoBble HEpaBEHCTBA M HX CBOWCTBA. HepaBEeHCTBO € OOHOW NEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEpAaBEHCTBA C OAHOM IepeMeHHOW. CHCTEMBI
JIMHEHHBIX HEPABEHCTB C OJTHON ITEPEMEHHOM.

DOyHKUUHA

[Tonstue pynkuu. O61aCTh ONPEACIICHUS U MHOKECTBO 3HaUeHUH (GyHKIU. CrIocOOBI
3aanust PyHKITUH.

I'padux pynkmuu. Yrenue cBoilcTB pyHkimu no e€ rpaduky. [Ipumepst rpadukos
(GYHKLHIA, OTpa)KaIOIIKUX PEAIbHBIE MPOLECCHI.

@DYHKIMHU, OMUCHIBAIOLIUE MPSAMYIO U OOpaTHYIO MPOMOPIMOHATIBHBIE 3aBUCUMOCTH, X
rpaduku. @yskun y = x2, y = x3, y = \x, y=|x|. [padudeckoe pelieHre ypaBHEHHI U CHCTEM
YpPaBHECHUH.

9 KUIIACC

Yuciaa 1 BbIYUCIEHUSA

PanmonanpHbIC YnciIa, HppaoOHaIbHbIC YHC/Ia, KOHCYHBIC 1 OECKOHESUHBIC JISCATHIHBIC
npoOu. MHOXECTBO JEWCTBUTEIbHBIX YHCEN, JCHCTBUTENIbHBIC 4YHCIIAa KaK OECKOHEYHBIC
NecATUYHble JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXIY MHOXKECTBOM
JNEVUCTBUTEJILHBIX YACET U KOOPAUHATHOW MPSIMOM.

CpaBHeHHE IEHCTBUTEIBHBIX YUCEN, apu(METHICCKHIE ACHCTBHS C JeHCTBUTEILHBIMU
YHCJIaMH.

Pa3zMepbl 00BEKTOB OKpYKAIOIIET0 MUPA, JIUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
MHUpE.



[TpuOnmx€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NMpUOIMKeHUs. OKpYIJIEHHE YHUCEll.
IIpyukuaka u OLEHKa PE3yIbTaTOB BBIYMCICHHMN.

YpaBHeHMs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PellieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHUM, CBONAIIMXCSA K  KBaJpPaTHBIM.
bukBaaparHoe ypaBHeHue. [IpumMepsl pemeHuss ypaBHEHUM TPETbEN U YETBEPTOM CTEIEHEN
PA3JI0KEHUEM HAa MHOKUTEIIH.

Pemenne  npoOHO-palMOHaibHBIX  ypaBHEHUH. PemieHne  TEKCTOBBIX — 3ajad
aredpan4eckuM METO/I0M.

VYpaBHeHHE ¢ IByMs NIEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM ABYX JMHEWHBIX
YPaBHEHUH C IByMs IIEpEMEHHBbIMU. Pemenue cucrem IByX ypaBHEHHMM, OJHO M3 KOTOPBIX
JUHEWHOoe, a APyroe — BTOPOU cTeneHu. [ 'padudeckast HHTEpIpeTaIis CUCTEMbl YpaBHEHUH C
JIBYMs [IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHne crucrtem JIMHEWHBIX
HEpaBEHCTB ¢ 0JHOI nepeMeHHor. KBagparHsle HepaBeHcTBa. [ 'paduueckas HHTEpIpeTaus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMMU.

DOYyHKIUU

KBampatuunas ¢gynkuwms, e€ rpaduk u cBoictBa. [lapabosia, KOOpAUHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'padukn Gpyrxumit: Y = kx, y = kx + b, y = k/x, y =x3, y = Vx, y = |x| ,  ux cBoiicTBa.

YucaoBble 10CJIe10BATEILHOCTH U IPOrPeccum

[lonsiTME  YMCIIOBOM  TOCIENOBATEJBHOCTH.  3aJaHH€  IOCJEN0BATEIbHOCTH
peKyppeHTHO# dhopmyioii u Gpopmysoit N-ro uieHa.

Apudpmernueckass U reomerpuueckas mporpeccur. Dopmynbl  N-ro  4neHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300pakeHre 4WieHOB apu(PMETUYECKON U TE€OMETPUUYECKOI MPOrpeccuil TouKkaMu Ha
KOOPAMHATHOM MJIOCKOCTU. JIMHENHBIN U SKCIOHEHIMANBbHBINA POCT. CII0KHBIE MPOLICHTBHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IPOI'PAMMbLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca «Anredpar»
XapaKTEPU3YIOTCS:

1) marpuoTHyeckoe BOCIMTAHUE:

MPOSIBJIEHUEM HHTEpEca K IPOUUIOMY M HACTOSIIEMY POCCUHUCKOM MaTEMaTHKH,
IICHHOCTHBIM OTHOIICHUEM K JOCTHIKCHUSIM POCCUUCKMX MATEMATUKOB M POCCHMCKON



MaTeMaTU4YEeCKOM IIKOJbI, K HCIOJb30BAaHUIO 3THUX JOCTWKEHHI B JPYTrMX HayKax W
MPUKIATHBIX chepax;

2) rpa:xIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITMOJHEHUIO O0SI3aHHOCTEN TpaKJIaHWHA U pealu3alldd €ro Ipas,
NpE/ICTaBIICHHEM O MAaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, IPOLIEYP IPak JaHCKOTO 00IIecTBa (HAIPpUMEp, BEIOOPHI, OMTPOCHI), TOTOBHOCTHIO K
00CYXJIEHHIO STUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHKEHUM
HayK{, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIMIIOB B IEATEIHOCTH YYEHOTO;

3) TPy10BO€ BOCIIUTAHME:

YCTAHOBKOI Ha AKTMBHOE yYaCTHE B PEIICHUM MPAKTUYECKUX 3a7a4 MAaTeMaTHYECKOU
HAIPAaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOro OoOpa3oBaHMs Ha MPOTSHKEHUU
BCEH KU3HU IS YCTIEITHON TPO(ecCHOHaTbHON MeATeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, 0OCO3HAHHBIM BEIOOPOM U MTOCTPOSHUEM WHIUBUIyIBHON TPACKTOPUU 00pa30BaHUs
Y ’KU3HEHHBIX IJITAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKUX
OOBEKTOB, 3a/ay, pEIICHUH, PACCYXKJICHUH, YMEHHUI0O BHAETh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUA:

OpUEHTAlUEN B JIEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPEACTABICHHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHS YEJIOBEKAa, MPUPOABI M OOIIECTBA, MOHUMAaHHUEM
MaTeMaTUYeCKOM HAayKH Kak cepbl YEJIOBEUYECKOUW AESTENBbHOCTH, ATANOB €€ pa3BUTHUS U
3HQYUMOCTH JJI1 Pa3BUTUSl UUBWIM3ALWUH, OBJIAJACHUEM SI3IKOM MaTEMAaTHKA U
MAaTEMATUYECKON KYJIbTYPOM KaK CpPEICTBOM IIO3HAHHUS MHUPA, OBJIAJCHHUEM IPOCTEUIIUMHU
HAaBBIKAMU HCCIIEIOBATEIbCKOMN IESITEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (GOPMHPOBAHME KYJbTYPbI 3A0POBbS M
3MOLMOHAJIBLHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO MPUMEHSTh MaTEMaTUYECKUE 3HAHHS B HHTEPECAX CBOErO 3/I0POBBS,
BEJICHUS 37I0pPOBOT0 00pa3a >KU3HM (370pOBOE MUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHSATHIM
U OT/bIXa, peryJiisipHas pusndyeckas akTUBHOCTD), COPMHUPOBAHHOCTHIO HaBbIKA peQIICKCHUH,
MPU3HAHUEM CBOETO MpaBa HAa OIIMOKY U TAKOTO K€ MpaBa APYroro YeiaoBeKa;

7) 3K0JI0OTHYEeCKOe BOCIIMTAHME:

OpHEHTAaIlMeH Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JJIs pEIeHUs 3a/1ad B 001acTH
COXPaHHOCTH OKpYXKalolel cpeipbl, MIaHUPOBAHUS MOCTYIKOB M OIEHKH MX BO3MOKHBIX
MOCJIEICTBUM JJI OKpYKarOLIEeH cpeibl, 0CO3HAHUEM TJI00aTbHOTO XapaKTepa SKOJOTUYECKUX
po0JieM U MyTeH UX perieHus;

8) ajanTanus kK M3MEHSIIOIUMCS YCJIOBUSIM COLUAJIBLHON M PUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSX HEONPEAECIEHHOCTH, ITIOBBIILIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH YEPEe3 MPAKTUUYECKYIO I€ITEIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCA Y IPYTUX
JoJied, MpUuoOpeTaTh B COBMECTHOM E€ATETbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIETEHIIUU
U3 OMbITA JPYTHUX;



HE00X0IUMOCTHIO B GOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie GOpMYIUPOBATH UCH,
MOHSITHSL, TUTIOTE3bI 00 0OBEKTAX U ABJICHUSAX, B TOM YUCIIE paHEe HEM3BECTHBIX, OCO3HABATH
AePUIUTH COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATh MIPUHUMAEMBIE PEIICHUS U
aecTBus, GOpMyIHPOBATH U OIICHUBATh PUCKU U TIOCTEACTBUA, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eificCTBUSA

Ba3oBble Jiornyeckue aeficTBHA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH MAaTEMAaTUUYECKUX OOBEKTOB,
MOHSITUI, OTHOIICHUH MEXIy MOHATHAMH, (HOPMYIHPOBATH ONMPEICICHUS MOHITHH,
YCTaHABIMBATh CYIIECTBCHHBI TMpH3HAK KJIacCU(PHUKAIIMM, OCHOBAaHUS IS
0000IIEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, POPMYIHPOBATH U MPeoOpPa30BbIBATh CYKJICHUS: YTBEPAUTEIbHBIC U
OTpHUIaTEeNbHbIC, EAMHUYHBIC, YaCTHBIEC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MaTeMaTHUECKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOPEUYHUS B
dakTax, MaHHBIX, HAOMIOACHUSIX M YTBEPXKICHUSX, MpEAsiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIL;

JIeJ1aTh BBIBOJIbI C UCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, I€TyKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIFOUCHHI, YMO3aKIIIOUEHH 110 aHAJIOTUH;

pa3buparh JOKa3aTelbCTBA MATEMAaTHUECKUX YTBEP)KICHUH (TMpsSIMbIE U OT
OPOTUBHOTO),  MPOBOJAUTH  CaMOCTOSITEIbHO  HECJIOKHBIE  JOKa3aTelbCTBa
MaTeMaTHU4eCKuxX (PakTOB, BBICTPAaWBaTh apryMEHTAIMI0, NPUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,

BbIOMpATh CHOCO0 pelleHusl yueOHOU 3anaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelIeHus1, BRIOMpaTh HanboIee MOAXOASIINN ¢ YIETOM CaMOCTOSTEIHHO BBIACIEHHBIX
KPUTEPHEB).

Ba3oBble ucciieqoBareLbCcKue 1eCTBUA:

WCIIOJIB30BaTh  BOTMPOCHI KaK  HMCCJICNOBATCIbCKHA HWHCTPYMEHT  IIO3HAHWS,
GopMynupoBaTh  BOOPOCH,  (DUKCUpYIOIIME  TPOTUBOpEYHE,  Ipodiemy,
CaMOCTOSITENIFHO YCTaHaBIMBaTh HMCKOMOE M JaHHOe, (OpMHpOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MIPOBOJIUTH TI0O CAMOCTOSITENIbHO COCTaBIIEHHOMY TIJIaHY HECJIOXKHBIN KCIIEPUMEHT,
HEOONIBIIIOE HWCCIIEOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTo
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXKIY COOOI;

CaMOCTOSTENbHO  (opMynupoBaTh OOOOIIEHHWS W BBIBOABI 10 PeE3yJIbTaTaMm
MPOBEAEHHOTO  HAOMIONEHMS,  WCCIENOBAaHUSA,  OIEHWBATh  JOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OITICHUIA;



IMPOrHO3UPOBATH BO3MOXHOC Pa3BUTHC mponecca, a TaKXCE BBIABHUT'aThb
MMPCAIOJIOKCHHUA O €TI0 PAa3BUTHU B HOBBIX YCIIOBUAX.

Pabora ¢ undopmanueii:

BBISBIISITH HEIOCTATOYHOCTH M U30BITOYHOCTh MH(POPMAIINH, JAHHBIX, HEOOXOIMMBIX
IJIsL pEeLIeHUs 3aa4u;

BBIOMpATh, AHATM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM IMpeICTABICHHUS;

BbIOMpaTh (GopMy MpeACTaBICHUS HHPOPMAIMU U HLIIOCTPUPOBATH pEIlaeMble
3a]]aud CXeMaMH, AuarpaMMamMu, HHOU TpauKoi 1 X KOMOMHAIIUSAMUY;

OLIEHUBATh HaJI&KHOCTh MH(OPMAITUH TI0 KPUTEPHUSAM, IPEJIOKEHHBIM YUUTENIEM WIH
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHble YHUBEpPCAJIBHBLIC y‘leﬁﬂble HeﬁCTBHﬂ:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBHUH C YCIOBHUSIMU U LIETSIMU
oOIlIeHus, SCHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOI TOYKY 3pPEHUS B YCTHBIX W
NUCBMEHHBIX ~TEKCTax, JaBaTh TOSICHEHUS 10 XOAYy peUIeHUs  3ajayu,
KOMMEHTHPOBATH MTOJTYYCHHBIA PE3YNIbTAT;,

B XoAe OOCYXIEHHUS 3aJaBaTh BOMNPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
po0JIeMbl, peliaeMon 3a/1auu, BRICKA3bIBATh UJICH, HAIICJICHHbIC HA TTIOUCK PEIICHUS,
COTOCTABIISATh CBOM CYXJCHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JHMAJIOTA,
oOHapyXHBaTh pa3inude © CXOJCTBO TO3MUIHMH, B KOPPEKTHOW ¢opme
(GbopMyTHUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPECTaBIATh pE3yJbTaThl PpEHICHHs 3aJadyd, OSKCIEPUMEHTa, WCCIEIOBaHMUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4&€TOM 3ajad
NpPE3eHTALNN U 0COOEHHOCTEN ayIuTOPUH;

MMOHUMATh M HUCIIOJIh30BaTh MPEUMYIIESCTBA KOMAHIHONW ¥ MHIWBHIYATbHOU PabOTHI
TP PEIIEHUN yIeOHBIX MaTEeMAaTUYECKHX 33]1a4;

OpUHUMATh 1I€JIb COBMECTHOW  JCSATENBHOCTH, IUIAHUPOBATH  OpPraHU3AIUIO
COBMECTHOUM paboThI, pachpenessTh BUABI padOT, JOTOBAPUBATHCSA, OOCYKIATh
IIPOIIeCC U pe3ynbTaT paboThl, 0000IIaTh MHCHHS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNINOBbIX (opmax padoTel (0OcyxkaeHHs, OOMEH MHEHHSIMH,
MO3TOBBIC IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh pabOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YJICHAMH KOMAaH]IbI, OIEHUBATh KA4€CTBO CBOETO BKJIa/1a B
o0mui  TPOAYKT TO  KpUTEepUsM,  CHOPMYIUPOBAHHBIM  YYaCTHUKAMH
B3aUMOJIECHUCTBHUSL.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IUIAH, AJITOPUTM pEIIEHUs 3aJaud (WM €ro 4acTb),
BBIOWpATh CMOCOO peleHrus ¢ Y4ETOM HMMEIONIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM
HOBOM HH(OpMaLUU.

CﬂMOKOHTpOﬂb, AMOIUOHAJIbHbIN NHTEJIEKT:



e BJIAJIETh CIIOCOOAMU CaMOINIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3YyJIbTaTa PEILIEHUS
MaTeMaTHUYECKOM 3aJauu;

e IIPEABUAETH TPYIHOCTH, KOTOPbIE MOT'YT BOBHUKHYTb [IPU PELICHUH 33]1a4l, BHOCHTb
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAl/IEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJAHOCTEM;

e OIICHMBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IIOCTABICHHOM LENU U
YCIIOBHSIM, OOBSICHATh MPUUYUHBI JOCTUKEHUS WIM HEAOCTHKEHUS LENH, HAXOIUTh
OLIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenuss B 7 Kjacce oOy4arOUIMICS MOMYYUT CIEAYIOLIUME MPEIMETHbBIE
pe3yIbTaThI:

Yucia 1 BLIYHCTEHUS

BoinonHsaTh, coyeTass yCTHbIE U MUCHMEHHbBIE MPUEMBI, aprU(PMETHUECKUE ACHCTBUS C
palMOHAIbHBIMUA YUCIIAMH.

HaxoauTh 3HaueHWs YHCIOBBIX BBIPAKCHUW, MPUMEHATH Pa3HOOOpA3HbBIE CIIOCOOBI U
npUEMBI BBIYHMCICHUSI 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COJIEP)KAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexonuth OT 01HOM (POPMBI 3aMKUCU YHUCET K APYTOil (IpeoOpa30BbIBAThH AECATUYHYIO
ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B YAaCTHOCTH B OCCKOHEUHYIO
JNECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAJOYNBATH PAIMOHAIBHBIE YUCIA.

OKpyIJIsITh Ynca.

BhIMONMHATE NPUKKUIKY U OLIEHKY Pe3yJIbTaTa BEIYMCIICHUMN, OIICHKY 3HAYCHUN YUCIIOBBIX
BBIpKECHUA. BBIMOTHATH NEMCTBUS CO CTETIEHAMH C HATYPAJIbHBIMU TTOKA3aTEIISIMH.

[TpuMeHsITh IPU3HAKU JEIMMOCTH, PA3I0KEHHE Ha MHOKUTEN HATYpPAIbHBIX YUCEIL.

Pemath mpakTUKO-OpMEHTHPOBAHHBIC 3a/layM, CBS3aHHBIE C OTHOIICHHUEM BEJIUYUH,
MPOTIOPITMOHAIBHOCTRIO BEJIMYMH, MPOLIEHTAMU, UHTEPIIPETUPOBATH PE3YJIbTAThI PEIICHUS
3a]1a4 ¢ y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaEMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Hcnonp3oBath anreOpandeckyrd TEPMHUHOJOTHIO U CHMBOJHUKY, MPUMEHSITH €€ B
MPOIIECCe OCBOCHHS Y4eOHOT0O MaTepHraia.

Haxonuth 3HaueHMsI OyKBEHHBIX BBIPAKEHUN TIPH 3aJJaHHBIX 3HAYCHUAX TIEPEMEHHBIX.

BoimonasaTe  TIpeoOpa3oBaHUs IIEJIOTO  BBIPAXKEHUS B MHOTOWICH TPUBEICHUEM
MOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.

BEBIIONMHATE YyMHOXEHHE OJHOWICHAa HAa MHOTOYJICH M MHOTOWIEHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYJITBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcymiecTBIATh pa3ioKEHUE MHOTOUYJICHOB Ha MHOXKUTEJIHM C IMOMOILBIO BHIHECEHUS 32
CKOOKHM OOIIET0 MHOXKHUTETIS, TPYIIIUPOBKH CIAraeMbIX, TPUMEHEHUs (OPMYIT COKPAIIEHHOTO
YMHOKCHHS.



[IpumeHsaTh TpeoOpa3oBaHUs MHOTOWIEHOB /JIs PEIIEHUS pPa3jIM4HbIX 3a/Jad U3
MaTE€MAaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATYpPaJbHBIMM  IOKAa3aTelNsIMHA  JUIA
peoOpa3zoBaHuUs BHIPAKECHHM.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHelHbIE ypaBHEHHS C OHOW NIEPEMEHHOW, IPUMEHSIS MPAaBUJIA IIEPEX0a OT
HCXOJIHOTO YpPaBHEHMSI K PABHOCHIBHOMY eMy. [IpoBepsTh, SBISIETCS JIM YUCIO KOPHEM
YpaBHEHUS.

[IpumeHaTh rpaduuecKkue METOAbl IPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TogOupaTe npuMepsl map 4yuceld, SBJSIOMUXCS PEIICHHEM JIMHEHHOTO0 YpPaBHEHHUS C
IBYMSI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JHHEHMHOTO YpaBHEHHS C JBYyMs
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

Pemate cuctembl JByX JMHEHHBIX YPAaBHEHHMI C JBYyMsS IEPEMEHHBIMH, B TOM YHUCIIE
rpaguyecku.

CocTaBisaTe U pelaTh JUHEWHOE YPAaBHEHHE WJIM CUCTEMY JIMHEMHBIX YPABHEHHM I10
YCJIOBHIO 3aJa4¥, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4yd IOJIYYEHHBIN
pe3yabTar.

DOyHKUUHA

N3o0paxkath Ha KOOPAMHATHOM MPSIMOM TOYKHU, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, HWHTEPBajbl, 3alMCHIBATh YHCIOBbIE MPOMEXYTKH Ha
anreOpanyeckoMm si3bIKe.

OtrMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpPJWHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOUIBI0 (DYHKIIMII M3BECTHBIE 3aBUCUMOCTH MEXKIY BEJIMYMHAMU:
CKOpOCTB, BPEMS, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTD, ITIPOU3BOIUTEIIBHOCTD, BPEMS,
00BEM pabOoTHI.

HaxoauTh 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumats rpadgudeckuii crocod MpeACTaBICHHs U aHaIM3a HHGOpPMAIUH, U3BIICKATh U
MHTEPHPETUPOBATH UH(OPMALINIO U3 TPadMKOB peaIbHbIX MPOLIECCOB U 3aBUCUMOCTEM.

K xonimy oOydenuss B 8 kJjacce oOydarouuiicsi MOJYYUT CIEAYIOIIME MPEIMETHbBIC
pE3yNbTATHI:

Yucia v BIYUCICHUSA

Hcnonp30BaTh HayalbHBIE MPEIACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX YMCEI IS
CpaBHEHUS, OKPYTJICHUS U BBIYMCICHUH, M300paxaTh JEUCTBUTENbHBIE YMCTIA TOYKAaMU Ha
KOOpPJIAUHATHOM MPAMOM.

[IpumeHATh MOHATHE ApUPMETHIECKOTO KBAAPATHOTO KOPHS, HAXOJWTH KBAJPATHBIC
KOPHM, UCHOJb3ysl MpU HEOOXOAUMOCTH KaJbKyJSATOpP, BBINOJHATH MPeoOpa3oBaHUs
BBIPXKEHUM, COAEpKAIIUX KBApaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBath 3anmucu OONBIIUX U MalbIX YUCEN C MOMOILIBIO JECATUYHBIX JpoOel U
creneneit uncina 10.



AJsireOpandecKkue BbIPaKeHUSA

[IpyuMeHsTh MOHSATHE CTENEHH C LENbIM IMOKa3aTelieM, BBINOJHATH MpeoOpa3oBaHus
BBIPAKECHHI, COAEPKAIINX CTEIIEHU C LUEIbIM ITOKA3ATEIEM.

BbINonHATE TOXKIECTBEHHBIE MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUI HAa OCHOBE
paBuJI IEUCTBUM HaJl MHOTOWICHAMHU U alre0OpandecKuMu Jpo0siMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumeHsATh TpeoOpa3oBaHUsA BBIPAKEHUM JUIsI PEIICHHS pa3IMyHBIX 3a]ad U3
MaTE€MAaTHUKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHeliHble, KBaIpaTHBIE YPABHEHHS U PAllHOHAJIBHBIC YPABHEHUS, CBOISIIIMECS
K HUM, CUCTEMBI JIByX YPaBHEHUH C IByMs IEPEMEHHBIMHU.

IIpoBOAUTE MpOCTENIIIE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE
C MPUMEHEHHUEM TpapUUeCKUX MpEACTaBIECHUN (yCTaHAaBIMBATh, UMEET JU ypaBHEHUE WU
CUCTEMa YpaBHEHUI PELLEHUs], €CIIU UMEET, TO CKOJIbKO, U IpoUee).

[lepexonuth OT cilOBECHOW (POPMYIMPOBKU 3a7auu K €€ anredpanyeckoil Mojenu c
MIOMOILBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [OJTYYEHHBIN pe3ynbTar.

IIpuMeHATH CBOWCTBA YHUCJIOBBIX HEPABEHCTB JUIS CPAaBHEHMs, OLIEHKH, pellarh
JUHEMHbIE HEpPaBEHCTBA C OJHOW NEPEMEHHOW M HUX CHUCTEMBI, J1aBaTh TIpapUuecKylo
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[lonumMaTe ¥ HUCHONB30BAaTh (PYHKUMOHAIbHBIE TOHATHS W S3bIK (TEpPMHUHBI,
CUMBOJIMYECKUE 0003HAYEHMsI), ONpenesaTh 3HauYeHUe (QYHKLIUHU MO0 3HAUYEHHUIO apryMEHTa,
onpenensaTh CBOMCTBA (YHKIIMHU 110 €€ TpaduKy.

Ctpouts rpaduku dJieMEeHTapHBIX (QYHKIIUA BUA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, ONHCHIBATH CBOHCTBA YHCIOBOH (YHKIH 110 €&
rpaduky.

K kxoHny oOyuenus B 9 kjacce oOydaromuiics NOJYyYUT CIEAYIOLIUE MPEAMETHBIE
pE3yNbTATHI:

Yucna v BBIYUCICHUSA

CpaBHHBATh U YIIOPSIOYMBATH PAIIMOHAIIBHBIE U UPPALlMOHAIIbHBIE YHCIIA.

BoinonuaTe apupmMernueckue NeiCTBUS ¢ pallMOHATIBHBIMU YHCIIAMU, COUETasi YCTHBIC
Y IUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIYMCIICHHS C UPPALIMOHAIbHBIMU YHCIIAMH.

HaxonnuTth 3Ha4eHUs CTENEHEN C NENbIMU I0KA3aTENSIMU U KOPHEW, BBIYUCIIATh 3HAUCHUS
YHUCJIOBBIX BBIPAXKEHUH.

OKpyTasTh JEHCTBUTEIbHBIE YMCIIA, BBIMOIHATH MPUKUIKY pE3yJibTaTa BBIYMCICHUM,
OLICHKY YMCJIOBBIX BBIPAKEHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHbIE YpAaBHEHUS, YpPAaBHEHMS, CBOJSIIHMECS K HUM,
MpocTellne ApoOHO-pallMOHAIbHbIE YPABHEHMUS.



Pemate cuctemsbl ABYX JMHEMHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHHM, B KOTOPBIX OJJHO YPABHECHUE HE SBJISICTCS JTUHEUHBIM.

Pemate TekcTOBBIE 3amayM anreOpamdecKuM CIOCOOOM C TOMOIIBIO COCTABJICHHS
YpaBHEHUSI WJIM CUCTEMBI JBYX YPABHEHUU C JIByMs IEPEMEHHBIMHU.

[IpoBoANTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIC
C MPUMEHEHHEM TpauuecKuxX MpeacTaBlieHuid (YCTaHABIUBATh, UMECT JIN YPABHCHHE WU
CHUCTEeMa YPaBHEHUM pEelIeHUs, €CIId UMEET, TO CKOJIBKO, U TpoYee).

Pemates nuHEWHBIC HEpPaBEHCTBA, KBAJpaTHBIC HEPABEHCTBA, M300pakaTh pPEIICHHE
HEPABEHCTB HA YKCJIOBOM MPSIMOM, 3aMMMCHIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

PemaTe cuCTEMBl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABECHCTB, BKJIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, N300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOU MPSIMOM,
3aIACHIBATH PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHbBIX 3a]1a4.

DOyHKUUHA

Pacno3naBaTh (hyHKIIMM M3yUEHHBIX BUJIOB. [l0Ka3bIBaTh CXeMaTUYECKH PACTIONOKEHUE

Ha KOOPJIUHATHOM MIockocTH rpadukoB ¢yHkimid Buga: Y = kX, y = kx + b, y = k/x, y = ax2
+bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3HaYCHUI KOAPPHUITUCHTOB, OITUCHIBATH
CBOMCTBA (DYHKIIHIA.

Crtpoutb 1 U300paXkaTh CXeMaTHUECKH IpaUKH KBaJAPATUUYHBIX (PYHKIUN, ONUCHIBATH
CBOMCTBA KBapaTUUHBIX (PYHKLUHN MO UX rpadukam.

Pacnio3naBaTh KBaJpaTH4HYIO (QYHKIUIO 10 (opmysie, NPUBOAUTh HPUMEPHI
KBaJApaTUYHBIX (DYHKLMI U3 peaibHOM )XKU3HU, (PU3HKHU, TEOMETPUH.

YucaoBbIe MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacnio3naBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUH IIPU Pa3HbIX crIoco0ax
3a/1aHus.

BBINONHATE BBIYHMCIICHUS C UCIIOJIb30BaHUEM (DOPMYJT N-TO 4jieHa apu(PpMETUYECKON U
r€OMETPUYECKON MMPOTPECCHIM, CYMMBI ITEPBBIX N YICHOB.

N300paxxaTh 4eHbl OCIEI0BATENbHOCTH TOYKAaMH Ha KOOPAUHATHOM TJIOCKOCTH.

Pemate 3a1aum, CBsI3aHHBIE C YMCIOBBIMHU ITOCIIEI0BATEILHOCTSIMU, B TOM YHCIIE 33/1a41
U3 pealibHOM KU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HauMenoBanue KoanuyecTBO 4acos
Ne JuaexkTpoHHble (HU(pOBbHIE)
pa3iejioB H TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTesibHbIE pecypchbl
MporpamMmMbl padoThbI padoTbI
Yucna u
1 BBIUYHCIICHUS. o5 bu6mmoreka [IOK
PanmmonansHubie https://m.edsoo.ru/7f415b90
qucia
5 Anrebpanyeckue 97 bubmmorexa [IOK
BBIpaKEHUS https://m.edso0.ru/7f415b90
3 YpaBHeHus u 20 bubnunoreka [JOK
HEpPABEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunats! u 24 bu6mmorexa [IOK
rpaduxu. OyHKIUU https://m.eds00.ru/7f415b90
5 IToBTOpEHUE U 5 bubnnorexa [JOK
000611eHne https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO
YACOB 110 102 0
[NPOI'PAMME



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

8 KVIACC

HaumenoBanue

KoaudecTBO 9acoB

Ne JuaexkTpoHHble (HU(pPOBbHIE)
wn pa3ieJioB U TeM Beero KoHnTpoJbHbie IIpakTHYeckue 0BpasoBaTe/bHbIE PECYPCHI

nporpamMmabl padoThI padoThI
Yucna n

1 BBIYHCIICHUS. 15 bubmmorexa LIOK

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

KBagparHbie KOpHU
Yucna u

) BBIYHCJICHHUS. 7 bubmuoreka [JOK
Creness ¢ 1eabIM https://m.edsoo.ru/7f417af8
MoKa3aresiem
Anrebpanueckue

3 BBIPAKCHUSI. 5 1 bu6nuorexa [IOK
KBangpaTHblit https://m.edsoo.ru/7f417af8
TPEXWICH
Anrebpanueckue

4 BBIPAKEHUS. 15 1 bub6nuorexa [IOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
JIpo0b
YpaBHeHUs U

5 HEPaBEHCTBA. 15 1 bubmuorexa [IOK
KBanpatHbie https://m.edsoo.ru/7f417af8

ypaBHEHUS



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

YpaBHeHus u
6 HEPaBEHCTBA. 13 bubmmorexa [IOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHus u
7 HEpaBEHCTBA 12 bubmmorexa [JOK
P ' https://m.edsoo.ru/7f417af8
HepasencrBa
3 DyHKIHUH. 5 bubnuoreka [IOK
OCHOBHBIE TIOHSTHS https://m.edsoo.ru/7f417af8
9 OYHKIMHU. 9 bubnuorexa [JOK
Uucnossle GQyHKIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHME 1 6 bu6nuorexa [IOK
000611eHNne https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME



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

9 KUIIACC

Ne HaunmeHnoBaHue KoauuecTBO 9acoB
dyeKkTpoHHbIe (LM POBbLIE)
n/ pa3iesioB H TeEM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTejibHbIE PeCypChI
n MporpamMmMbl padoThbI padoThbI
1 Ywucaa ¥ BRIYUCICHUS. 9 bubmnoreka IIOK
JleMicTBUTEIbHBIC YKCIIa https://m.edso00.ru/7f419d08
YpaBHeHUs U
2 HEpaBEHCTBA. Y paBHEHUSA 14 1 bubmmorexa LOK
paBen > Papie https://m.eds00.ru/7f419d08
C OJIHOM TIEpEMEHHOI
YpaBHeHUs U
3 HepaBeHCcTBa. CHCTEMBI 14 1 bubmorexa HOK
p L https://m.eds00.ru/7f419d08
YpaBHEHUU
VYpaBHeHus u
4 HEpaBEHCTBa 16 1 bubmmorexa HOK
P ’ https://m.eds00.ru/7f419d08
Hepasencra
bu6mmoteka [IOK
> Dynxuun 16 ! https://m.edsoo.ru/7f419d08
6 Hucnossie 15 1 but6mmoreka [IOK
MOCJIEI0OBATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenwue, 0600IIEHNE, 15 1 bu6nuoreka [IOK
CcHCTEeMaTH3aIus 3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO 99 6 0
YACOB I10 ITPOI'PAMME



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

KoaudecTBO KOHTPOJIBHBIX U NPAKTHYECCKHUX paﬁoT, NMpEeAYyCMOTPECHHBIX paﬁoqeﬁ nporpaMMoﬁ:

Kaacc o0yuenus KosnyecTBo KosimyecTBO MpaKTHYECKUX
KOHTPOJILHBIX padoT padot

7 xnacc 5 0

8 kimacc 5 0

9 kitacc 6 0

Hroro 16 0

.

LNOKYMEHT MOAOMUCAH
3NEKTPOHHOWM NOAMNCHIO

Ceptudmkat: 01A5CI9E10099B046BC401C3151018160F5
Bnapeney: CbIMEBA MAPUA BANTEPLEBHA
OencrteuteneH: ¢ 12.10.2023 po 12.01.2025
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