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IHHOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIsICTCS OJHMM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS: OHA
O6CCHC‘II/IBaeT HU3YUYCHHUC APYTIUX JUCHUIIIIMH, KaK €CTCCTBCHHO-HAYYHOT'O, TAK U TYMAaHUTApHOT'O
IIUKJIOB, €€ OCBOEGHHE HEOOXOAUMO JUIS MPOAOJDKEHHS 00pa30BaHUS M B MOBCETHEBHOMN JKHU3HU.
Pa3Butne y oOydarolmuxcsi Hay4yHbIX MPEACTABICHUH O MPOUCXOXKIEHUU U CYIIHOCTU
anreOpanvecknx aOCTpakIuii, croco0e OTpaKEHHS MAaTeMaTU4YeCKOW HAyKOW SIBICHHA U
MPOIIECCOB B MPHPOJIE M OOIIECTBE, POJIM MaTEMAaTHYECKOTO MOJICIHPOBAHHUA B HAYYHOM
MO3HAHWU M B MPAKTUKE CIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS U KaueCTB
MBIIIICHHS, HEOOXOMMBIX JIJIS aJanTalid B COBpEeMEHHOM IM(poBoM obmiectBe. M3ydeHwue
anreOpsl oOecrieynBaeT pa3BUTHE YMEHUs HAOII0aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTU MBIIIJICHUA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
JNEeUCTBUS U BBIBOABI, (POPMyIupoBaTh yTBepkJIeHus. OcBoeHue Kypca anreOpbl oOecreuynBaeT
Pa3sBUTHUC JIOTUYCCKOI'O MBIINIJICHUA 06yanOHIHXC$[: OHH HCIIOJIB3YIOT JCAYKTUBHLBIC U
WHIYKTHBHBIE PAacCyXACHUs, 0000IIeHne W KOHKPETH3aIHi0, adCTparupoBaHUE W aHAJIOTHIO.
OO6yuenue anrebpe mnpeanosiaraeT 3HAYUTENBHBIA OOBEM CaMOCTOSITEIPHOW JIESITEIBHOCTH
oOyJaromuxcs, IMO3TOMY CaMOCTOSATENBHOE pelIeHHe 3aJad  SIBISACTCS — peann3anueit
ACATCIIBHOCTHOI'O IMPUHIIUIIA O6yquH${.

B crpykrype mnporpamMmbel ydeOHOTO Kypca «Asredpa» s OCHOBHOTO 0OILEro
0o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJepKaTelTbHO-METOoNuYeckne nuHuU: «Yucma u
BBIUUCIICHUS», «ANTeOpanveckue BBIPAKEHHS», «YPaBHEHUS M HEPaBEHCTBa», «DyHKIUWY.
Kaxnas u3 aTuX conxepkarenbHO-METOANYECKUX JUHHUM pa3BUBAEeTCsS Ha MPOTSIKEHUH TPEX JIET
U3YYEHHUs Kypca, B3aUMOJEUCTBYSI ¢ APYTMMU €ro JMHUSAMU. B xoae uzyueHus: yueOHOTO Kypca
00yyarouuMcs MPUXOAUTCS JIOTUYECKH pacCyKIaTh, UCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
S3bIK. B CBSI3U € 3TUM B IporpaMMy y4eOHOTo Kypca «Anredpay» BKIIOUYEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3lerax MaTeMaTH4ecKOro o0pa3oBaHUs HU
CHOCOOCTBYIOLIME OBJAJCHUIO OOYYarOIMIMMHCS OCHOB YHUBEPCAJIBHOTO MaTEeMaTHYeCKOIo
s3pika. CoJiep)KaTeNbHON U CTPYKTYPHON OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay» sBIsSETCS
€ro UHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHUM «Yucia W BBIYHCICHHUS» CIYKHUT OCHOBOM sl JajibHEHIIEero
U3Y4YEeHHUS MaTeMaTHK{, CHOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIMXCS JIOTUYECKOTO MBIIUICHUS,
(hOopMHUPOBAHHUIO YMEHHUSI IOJIH30BATHCS aJTOPUTMAMU, a TaKKe MPUOOPETEHUIO MPAKTHUYECKUX
HABBIKOB, HEOOXOIUMBIX JUIsl TIOBCEIHEBHOM >XM3HU. Pa3BuTHE MOHATHS O 4YMCIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPALMOHAIBHBIMHU YUCIIAMHU,
(dbopMHUpOBaHHEM MPEICTABICHUN O JNEHCTBUTEIBHOM YHCIIE. 3aBEpIIEHUE OCBOCHMS YHCIOBOMN
JUHUU OTHECEHO K CpellHeMY o01ieMy 00pa30BaHHIO.

Copepxanue JIByX anreOpandeckux JHUHUA — «AnreOpanueckue BBIPDAKEHUS» U
«YpaBHEHHSI U  HEpaBEHCTBa»  cmocoOCTByeT  (QopMmHupoBaHHI0 y  oOyyarouuxcs
MaTeMaTHYeCKOro armapara, HEOOXOIMMOIrOo JUIsl peHIeHHs 3aJady MaTeMaTHKH, CMEXKHBIX
IIPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHEe 0oCHOBHOro 0011ero oopa3zoBanus
yuyeOHBIH  MaTepuan TPYNOUPYeTCsl BOKPYr  palMOHAIBHBIX  BBIpaKeHUH.  Anredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMaTUKH KaK s3bIKa Ui MOCTPOCHHS] MaTeMaTHYeCKHX MOJeNeH,
OTIMICaHHUs TMPOLIECCOB U SIBICHUN pealbHOro MHpa. B 3amaun oOydeHus anreOpe BXOIAT TaKxke
JanbHEelIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YaCTHOCTH, IS
OCBOGHHMSI Kypca HH(POPMATHKH, M OBJAJICHHE HaBBIKAMH JEAYKTUBHBIX PACCYKICHHIA.



[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKCHHsI, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUECTBY.

Conmepxanne  (DyHKIMOHAJIBHO-TPAUUECKOW  JIMHUM  HALEJICHO HA  IOJIyYeHHE
00yJaroNUMUCs 3HAHUN 0 (QYHKIUSAX KaK BaXKHEUIEH MaTeMaTHYeCKOW MOJCTH /sl OMUCAHHS
U HCCIEJOBAHUS Pa3HOOOPa3HBIX MPOIECCOB W SIBICHWW B MpHponae U odOmectBe. V3ydenue
MaTepualia CHocoOCTBYET pa3BUTHIO Y OOYyYarOIIUXCS YMEHHS HCIOJB30BaTh pa3IMYHbIC
BBIPA3UTEIbHBIC CPEJCTBA S3bIKA MATEMAaTHKH — CIIOBECHbBIC, CHMBOJMYECKHE, rpaduveckue,
BHOCHT BKJIaJl B JOPMHPOBAHUE MTPEICTABICHHUIA O PO MAaTEMATUKU B PAa3BUTHH [UBUIU3AIUU
U KYJIBTYPHI.

CornacHo yueOHOMY IiaHy B /-9 Kiaccax wm3y4aercs Yy4eOHBIH Kypc «AnreOpay,
KOTOPBIH BKITIOYAET CIIEAYIOIINE OCHOBHBIE pa3feiibl colepx)aHus: «Uucaa U BBIYUCICHUS,
«Anredpanyeckre BhIpaXeHUs», «YPaBHEHUS U HEPABEHCTBAY, «DyHKITUN.

Ha u3yuenue yuebHOTO Kypca «Anredpa» orBoaurcs 306 gaco: B 7 kitacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 ygaca (3 yaca B Henento), B 9 kimacce — 102 yaca (3 gaca B
HEJIEIIO).



COJEP/KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BbIYHMCICHUSA

JpoOu OOBIKHOBEHHBIE M IECSATUYHBIE, MEPEX0J] OT OJHOW (OPMBI 3alUCH ApoOer K
npyroii. IloHsaTHe panMoOHaIBLHOTO YKCIIA, 3alUCh, CPABHEHUE, YIOPAJOUNBAHUE PALlMOHAIBHBIX
yrcen. ApudMeTHUecKue IeHCTBHUS ¢ pallMOHAIBHBIMU YuclIaMu. Pemenne 3aqay 3 peanbHOU
[IPaKTUKU HA 4acTH, Ha IPOOH.

CreneHp ¢ HaTypalbHbIM IOKAa3aTEJIEM: OIpE/EIeHUE, NIPeoOpa3oBaHNEe BHIPAKEHUI Ha
OCHOBE OTpeJIeNIeHus], 3auch 00IbIINX yncen. [IpoeHTsl, 3amucy TPOLEHTOB B BUAE JpoOU U
Ipobu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjauM Ha IMPOLIEHTHI, pElIeHNE 3a/1a4 U3 peanbHON
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB ACTUMOCTH, PA3JI0KEHUE HA MHOXKHUTENIN HATYPaJIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 00paTHas MPONOPLHUOHATBHOCTH.

AJiredpanyecKkue BbIpasKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOM. [lomycTuMble 3HaYeHUs
nepeMeHHbIX. [IpeacraBieHue 3aBUCHMOCTH MEXIYy BeIMYMHAMHM B BUAEC  (OPMYIIBL.
Boruncnenus no ¢gopmynam. IlpeoOpazoBanre OyKBEeHHBIX BBIPaXKEHUH, TOKJIECTBEHHO paBHbIE
BBIPAKEHUS, MIpaBWIa MpeoOpa3oBaHMsl CyMM M IPOU3BENIEHUH, IpaBUiia PAaCKPHITUS CKOOOK U
MIPUBEACHUS MMOJAOOHBIX CIaraeMblIX.

CBOMiCTBa CTENIEHU C HAaTypaJIbHBIM IIOKA3aTEIEM.

Opnounensl 1 MHOroWwiIeHbl. CreneHb MHOro4wiIcHa. ClI0KEHHE, BBIYMUTAHUE, YMHOKCHHE
MHOTOWIECHOB. DOpMynbl COKPalIEHHOIO YMHOXXECHHSA: KBaapaT CyMMBI M KBaJIpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3ioskeHne MHOrOWICHOB HA MHOKHTEIIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHUs, IIpaBUiIa NMpeoOpa3oBaHMs YPaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUU.

JluneitHoe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOpPHEW JIMHEHHOTO YpaBHEHUS,
pellleHre JUHEHWHBIX ypaBHEHMM. CocTaBieHHE YpPaBHEHUU MO YCIOBHUIO 3ajadyu. Perienue
TEKCTOBBIX 33Ja4 ¢ IOMOILbIO YPAaBHEHHUH.

JIuHeliHOe ypaBHEHME C JIBYMsI IIEpeMEHHbIMHU M ero rpapuk. Cucrema ABYyX JMHEHHBIX
yYpaBHEHUH ¢ JByMs IE€peMEHHbIMHU. PellieHHe cuCTeM YpaBHEHHMI COCOOOM IOJICTAHOBKHU.
IIpumeps! penieHns TEKCTOBBIX 3a4a4 C IIOMOIIBIO CUCTEM YPABHEHMIA.

DyHKUUHA

Koopmunata Touku Ha npsmoil. YucnoBele npoMexyTku. PaccrosiHue Mexnay IByms
TOYKaMHU KOOPAMHATHON IPSIMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. AGcuucca m OpauHATa TOYKM Ha
KOOpAMHATHOM MuiockocTu. Ilpumepsl rpadukoB, 3agaHHbIX (opmynaMu. UYrTeHue rpaduxon
peanbHbIX 3aBUcHUMOcTed. [lonarme ¢ynkuuu. I'padpux Pynxnumn. CpoiicTBa  QYHKIMIMA.
JIuneitnas ¢ynkuus, e€ rpaduk. I'paduk pynkuuu y = |x|. I'padmueckoe pernieHne TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KJIACC

Yucia 1 BLIYUCIECHUSA



Ksagparueiii xopenb u3 uucia. [lonstue o0 wuppanuoHalibHOM uwucie. JlecaTuyHbie
NpUOIIMKEHNUS UPPaAMOHATIBHBIX yrcen. CBoiicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH M UX
IpPUMEHEHHE K MPeoOpa3OBAaHHUIO UYMCIOBBIX BBIPAKCHMHA W BbIUMCIEHUSM. JleficTBUTENbHBIC
qucia.

Crenens ¢ 1enbIM NIOKa3aTesieM U e€ cBoiicTBa. CTaHgapTHas 3alKch YUCIA.

Auredpanyeckne BbIpaKeHHUs

KBanpartublii TpéxwieH, pa3joKeHHE KBaApPAaTHOTO TpEXWIeHAa HAa MHOXMTEIHU.

Anrebpandeckas 1poOs. OCHOBHOE CBOWCTBO anredpandeckoit npodu. CroxeHue,
BBIUMTAHUE, YMHOKEHUE, JIEJIEHUEe ajlredpandeckux IpoOeil. PanmoHanbHble BbIpaXeHUS U UX
npeoOpa3oBaHue.

YpaBHeHus1 U HepaBeHCTBA

KBanpatHoe ypaBHeHue, QopMmyna KOpHEW KBaapaTHOro ypaBHeHusa. Teopema Buera.
Pemenune ypaBHeHUH, CBOASIIMXCS K JUHEHHBIM M KBajapaTHbIM. I[Ipocreiimne npoOHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas mHTEprpeTanysi ypaBHEHUN C JABYMsI MEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpPAaBHEHUN C ABYMs INepeMEHHbIMH. [IpuMepsl pelIeHHsi CHCTEM HEIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 337249 anreOpandecKuM CriocoOoM.

YucnoBble HEpaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOW IepeMeHHON. CuncreMbl
JINHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. OOGIacCTh ompeneaeHUus ¥ MHOKECTBO 3HaueHH (QyHKinu. CriocoObl
3aanus QyHKITUH.

I'padux dyaxkumu. Yrenue cBoiictB PyHkmuu mo e€ rpaduky. I[Ipumepsr rpadukon
(GYHKIHM, OTpa)kaloluX pealbHbIe IPOLECCHI.

OYHKIMH, ONUCHIBAIOIIME MPSAMYI0O U OOpaTHYIO0 MPOTMOPIMOHAIbHBIE 3aBHCHUMOCTH, HX
rpaduxn. OyHKIHE Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe pemeHne ypaBHEHNH U CUCTEM
YpaBHEHUU.

9 KVIACC

Yucaa ¥ BLIYUCTIEHUS

PanvionanbHbIC yncia, UPPAMOHAIILHBIC YUCIIA, KOHEYHbIC M OSCKOHEUHBIC JECATUYHBIC
npoOu. MHOXKECTBO JIEHCTBHUTEIIBHBIX YHCEN, JCHCTBUTEIbHBIC 4YHCIa KaK OCECKOHEYHBIE
JIecsTUYHble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXAY  MHOKECTBOM
JIEUCTBUTENbHBIX YUCEI U KOOPAMHATHOM MPSAMOM.

CpaBHEHHME JIEHCTBHUTEIIBHBIX YHCEN, apuPMETHYCCKUE ACUCTBUSA C JICHCTBUTEIBHBIMU
YHCIaMU.

Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MHpA, ATUTENBHOCTh MPOIECCOB B OKPYKAIOIIEM
MHpE.

[TpubmmkE€HHOE 3HAUYEHHWE BEIWYHHBI, TOYHOCTh MNpHOMMKeHUs. OKpyrieHHEe 4YHCell.
[Ipukuaka v oLleHKA pe3yabTaTOB BEIYUCICHUN.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. PelieHue ypaBHEHNM, CBOASIIUXCS K JJUHEWHHBIM.



KBagparHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOJAIIMXCS K KBaJgpPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pellieHHs YpaBHEHUW TPETbe M 4YETBEPTOU CTENEHEH
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  apoOHO-palMOHANBHBIX  YPaBHEHHIA. Pemienne  TekcTOBBIX — 3ajay
aIreOpanIecKiuM METOJIOM.

VYpaBHeHHE C IBYMsSI NEpEeMEHHBIMH M €ro rpaduk. PemieHue cucreM IBYX JIMHEHHBIX
YPAaBHEHUN C JBYMs IEPEMEHHBIMHU. PemieHue cucTteM [BYX YpPaBHEHMU, OJHO W3 KOTOPBIX
JMHEWHOE, a Jpyroe — BTOpOW creneHH. | paduueckas WHTEpHpETals CHCTEMbl YpPaBHEHHH C
JBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aareOpanvdeckum CrocoooM.

YucnoBsle HEPABEHCTBA U UX CBOWCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM IEepeMEHHOM. PemieHne cuCTEM JIMHEHHBIX
HEpaBEHCTB ¢ OJHOM mepeMmeHHO#. KBaapaTHble HepaBeHcTBa. ['paduueckas MHTEpIIpeTalUs
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMMU.

LORIN700

Ksanparuunas ¢ynkuus, e€ rpaduk u coiicra. [lapabGona, KoOOpAHMHATHI BEPIIMHBI
mapaboJIbl, 0Ch CHMMETPHUH TTapaboJIbL.

Ipadukn dyskmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux cBoiicTBa.

YucsioBble NMOCIE10BATEILHOCTH H NMPOTPECCHH

[ToHATHE YMCIOBOM MOCIENOBATENBHOCTH. 3a/IaHHE MTOCIIEN0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit u hopMyIioi N-To YjeHa.

Apudmernueckas u  reomerpuyeckas  nporpeccuu. Dopmynbl  N-ro uieHa
apru(METHYECKON U TEOMETPUUECKON TPOTPECCHI, CYMMBI TIEPBBIX N YICHOB.

N3obpaxenne wieHOB apuMETHUUECKON M TEOMETPUUECKON TIPOTPECCHil TOUKaMHu Ha
KOOPJMHATHOM MJIOCKOCTH. JINHEHHBIN 1 SKCIOHEHIIMATbHBIA pOoCT. CII0KHbBIE TPOIIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS NPOrpaMMbl Yy4eOHOro Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY U HACTOSIIEMY POCCHICKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLICHUEM K JOCTHKEHHUSIM POCCHMCKHX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCTIOJIH30BAHUIO ITHX JOCTHKEHHUH B IPYTUX HAyKaX W MPHUKIATHBIX
chepax;

2) rpaskIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEN TpakJAaHWHA W pealu3allid €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaxX (YHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYP TPaXIAAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JIOCTHKEHHUI
HayKH{, 0CO3HAaHHEM BOXXHOCTH MOPATbHO-ITHYECKUX MTPUHITUATIOB B JIEATEILHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHWH MPAKTUYECKHX 3a/ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTHYECKOTO 00Opa30BaHMs HA MPOTSHKEHUU BCEH
KU3HU JJIS1 YCHEIHON Mpo¢decCHOHAIbHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U TOCTPOEHUEM HHAMBUIYaIbHOM TpaekTopuu oOpa3oBaHUS U
YKU3HEHHBIX IJIAHOB C YU4ETOM JIMYHBIX HUHTEPECOB M 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, pacCyKJIeHUI, YMEHUIO BUJIETh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI' O MO3HAHUS

OpUEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS UEJIOBEKa, MNPUPOAbI M OOIIeCTBa, MOHUMaHHEM
MaTeMaTH4YeCKOW HayKH Kak c@epbl 4YeIOBEUYEeCKOW EesATENbHOCTH, 3TamoB €& pa3BUTHS U
3HAYUMOCTHU JJISl Pa3BUTHUS LIUBWIN3ALINH, OBJIAJICHUEM S3bIKOM MAaTEMaTHKU U MaTeMaTH4YEeCKOM
KYIbTYpOH KaK CpEACTBOM IO3HAHUS MHpa, OBIAJCHUEM MPOCTEHIIMMHU HABBIKAMU
HCCIIeIOBATENIbCKON AeATEIbHOCTH;

6) ¢usuueckoe BocnuTanue, GopMHUPOBaHHE  KYJIbBTYPbl  3[0POBbI U
IMOLMOHAJIBHOT0 0J1aroNoJyqusi:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHUYeCKWe 3HAaHUS B MHTEpPEcax CBOETO 3J0POBbS,
BEJICHUS 3JI0POBOTO 00pa3a >KU3HH (3I0pOBOE MHUTAaHHE, COANIAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIbIXa, perymnspHas Qusuveckas aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABhIKA pEQIICKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TaKOTO KE MpaBa JPYroro 4eloBeKa;

7) 3K0JIOrHYeCcKOe BOCIIUTAHUE:

OpUEHTAIle Ha MPUMEHEHUE MAaTeMaTHYeCKHX 3HAHWW Ui pelieHus 3aJad B 00JacTu
COXPaHHOCTH OKPYKAIOIIEH cpefbl, IJIaHUPOBAHMS MOCTYINKOB M OLEHKHM HMX BO3MOYKHBIX
MOCJICJICTBUI /ISl OKpYXKaIoIIeH cpefbl, OCO3HAHHWEM TJI00aJbHOTO XapaKTepa KOJOTHYECKUX
mpo0IeM U myTel UX pelieHus;



8) amanTanus K H3MEHAIONIMMCS YCJIOBHIM COIMAILHOI H PUPOTHOI CPeabl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEOIPEACIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO IEATEIBHOCTb, B TOM YHCIE YMEHHUE YYUTHCA Y APYIHX
mozei, mpuoOpeTaTh B COBMECTHOM NEATENbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHH, B TOM YHcie (GOPMYIUPOBATH UICH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX W SIBICHUSAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX, OCO3HABATh
neuuTel COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAaHWPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHHHMATh  CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIUMI KOHTPMEP, KOPPEKTHPOBATh NMPUHUMAEMBbIE PEILECHUS U
JercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U MOCIENCTBUSA, (HGOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHLIC y‘-leﬁl—ll)le JaelcTBHUA

ba3oBble joruveckue aeiicTBus:

® BEISIBIISATh M XapaKTEPU30BATh CYIIECTBEHHBIC NPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHHA MEXIy MOHATHSAMH, (POPMYIHUPOBATH OIPEICICHHS TOHSATHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIIACCH(UKAIIUN, OCHOBAHHUS JJI 000O0IICHHUS
Y CPaBHCHMSI, KPUTEPHH ITPOBOMMOTO aHAJIHN3a;

® BOCIIPHHUMATh, (OPMYIHPOBATH M IMPEOOPA30BHIBATL CYKICHUS: YTBEPAUTEIBHBIC H
OTpHIIATENIbHBIC, EINHUYHBIC, YaCTHBIE U 00IINE, YCIOBHEIC,

® BEISIBJIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TIPOTUBOpEYHS B (haKTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPKICHUAX, IpeiaraTb KPUTEPUW ISl BBISIBICHHSI
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

e Jie7IaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIIOYCHUH 10 aHAJIOTUH;

® pa30upaTh JI0KA3aTEIILCTBA MATEMATUICCKUX YTBEPXKICHHH (TIPSMBIC U OT MIPOTHBHOTO),
MPOBOJIUTh CaMOCTOSITEIIbHO HECJIOXHBIE JI0KAa3aTeIhCTBA MaTeMaTU4eCKUX (DakTos,
BBICTPAMBATh apryMEHTAIUIO, TIPUBOIUTH MPHUMEPHI U KOHTPIIPHUMEPHBI, 000CHOBBIBATh
COOCTBEHHBIC PACCYKIICHHSI,

e BEIOMpATh Ccroco0 pemieHus y4eOHOW 3aja4yu  (CpaBHHBATh HECKOJILKO BapHAHTOB
peleHusi, BBIOUpaTh HarnboJiee MOAXOSIIUN ¢ YYETOM CAMOCTOSTEIILHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTesbcKue 1eHCTBUS:

®UCIIOJIB30BAaTh  BOMPOCHI ~ KAaK  HMCCJICIOBATEIbCKHA  MHCTPYMEHT MO3HAHUS,
(dbopmynupoBaTth BOTIPOCHI, buKcHpyroIe POTHBOPEYHE, npooiemy,
CaMOCTOSITENIbHO yCTaHABIMBATh KMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

®[IPOBOJIUTH IO CAMOCTOSITENIHHO COCTaBJICHHOMY IIJIaHYy HECIOXKHBIM AKCIEPUMEHT,
HEOOJBIIIOE UCCIIEJIOBAHME IO YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

® CaMOCTOSTENBHO (POPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOIOJICHUS, UCCIIEeIOBAHUs, OIEHMBATh JOCTOBEPHOCThH IMOIYYECHHBIX pPE3ylIbTaToB,
BBIBOJIOB H 0000IIEHNIH;



® [IPOrHO3UPOBATH BO3BMOXKXHOC PA3BUTHC ITPOLICCCA, 4 TAKIKC BbBIABUI'ATh MMPCAIIOJIOKCHUA O
€TI0 pa3BHUTUHU B HOBBIX YCIIOBHUIX.

Pabora ¢ undopmanmueii:

® BBISIBJIATH HEJIOCTATOUYHOCTH M M30BITOYHOCTh WH(OPMAIIMH, JAHHBIX, HEOOXOIUMBIX JUIS
pelIeHus 3a/1a9H;

® BEIOMPATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(DOPMAIHIO
pa3IMYHBIX BUAOB M (POPM IPEICTABICHUS;

¢ BEIOMpaTh (OpMy MpeACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH pelIaeMble 3a1a4H
CXeMaMH, JrarpaMMamMu, HHOU TpaguKoi 1 NX KOMOMHAIIMSMU;

® OIICHMBATh HAJI&KHOCTh MHMOPMAIMU MO0 KPHUTEPUSM, MPEUIOKEHHBIM YYHUTEIEM MU
c(OPMYIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE e CTBUS:
® BOCIIPHHUMATh U (OPMYIUPOBATH CYKICHHS B COOTBETCTBHUHU C YCIOBHUSIMH U TEISIMH
OOIIeHus, SCHO, TOYHO, T'PAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSICHEHUS 10 X0y PEIICHHS 33]]aui, KOMMEHTHPOBATh
TTOJTy4EHHBIN pe3ybTaT;
®B X0JIe 00CYX/IEHHS 33a7aBaTh BOIMPOCH 10 CYIIECTBY OOCYKIaeMOW TEMBI, TPOOIEMBI,
pelnraeMoi  3a7add, BBICKA3bIBATh HJICH, HAICJICHHBIE HAa TIOMCK  pEIIeHUs,
COTIOCTAaBJIATh CBOHM CYXKICHHS C CYXICHHSIMH JPYrUX YYaCTHHKOB JIMAJIOTa,
0OHapY)KHUBaTh Pa3INUUE U CXOJCTBO MO3UIIMHA, B KOPPEKTHOH GopMe GopMyIUpOBaThH
pa3HoTracusi, CBOU BO3PaKEHUS;
® [IPE/ICTABJIATh PE3yNbTaThl PEIICHUs 3a/lauM, SKCIEPUMEHTa, HCCIEAOBAHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIJICHUS C Y4ETOM 3a/Jay MPE3CHTAUUuU M
0COOCHHOCTEHN ayIUTOPHUH;
® [IOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYAIbHONU pabOThl IpU
pelIeHnH y4eOHbIX MaTeMaTHUECKUX 3a/ay;
® [I[PUHUMAThH IIeJIb COBMECTHON NESATENIbHOCTH, IUIAHUPOBATH OPraHU3AIUI0 COBMECTHOM
paboThl, pacmpenensaTb BUIbl paboOT, JOroBapuBaThCs, OOCYXKIaTh IMpolecc U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;
® y4acTBOBATh B I'PYNIOBBIX (hopMax paboThl (00CYkKIeHUS, 0OOMEH MHEHHUSMH, MO3TOBBIC
ITYPMbl U JPYrU€), BBIMNOIHATH CBOI YacThb PabOThl M KOOPAMHUPOBATH CBOU
JNEUCTBHS C IPYTUMH YJeHAMH KOMAaH/Ibl, OLICHUBATh Ka4eCTBO CBOETO BKJIa/a B 00Ut
MPOJIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
PeryasiTuBHbIe YHHBepPcaJIbHbIe YUyeOHbIe elicTBUSs
Camoopranuszanmsi:
® CAMOCTOSITEIbHO COCTaBIIATH IIJIaH, AITOPUTM peUIeHus 3aqaud (MM ero 4YacTh),
BBIOMpATh CHOco0 perieHus ¢ Y4€TOM MMEIOIIMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOHOCTEH, apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHN C yIETOM
HOBOM HH(pOpPMAIUH.
CaMOKOHTPO.Ib, IMOLHOHAIbHBIH HHTEJLJIEKT:

® BJIaJICTDH criocobamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIpoLecCa U pE3yiibTaTa PCHICHUS
MaTeMaTHUYEeCKOM 3aaa4u,



® [IPEJBUJETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HHUKHYTH IIpU PELICHUU 3aJa4d, BHOCUTH
KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HANIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLICHMBATh COOTBETCTBHUE pPE3yJbTaTa JACATEIbHOCTH IIOCTABICHHOW LIEJIU U YCIOBHAM,
OOBSICHATh TPUYHMHBI JOCTIDKEHHS WM HEAOCTHIKCHHS IIeNIM, HAaXOJWUTh OIIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 7 KJjacce OOy4aroUUMHCA TOJYYHT CIEIYIONIUE MPEIMETHBIE
pe3yJabTaThl:

Yucia ¥ BbIYMCICHUSA

BbinonHATh, coderass YCTHbIE M NUCbMEHHbIE NPUEMBI, apu(pMETHUYECKHE AECUCTBUS C
paloHaIbHBIMU YHCIIAMU.

Haxonuth 3HaueHHsI YHUCIIOBBIX BBIPAKEHUH, NMPUMEHSATh Pa3HOOOpa3zHble CIOCOOBI U
NpuE€MBbl BBIYMCIEHUS 3HAYEHUH JpOOHBIX BbIpaXXEHUH, coJepXalux OObIKHOBEHHbIE U
JeCSITUYHBIE TPOOH.

[lepexonuTe OT oaHOM (popMmbl 3ammcu yucen K Ipyroi (mpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECSATHYHYI, B YaCTHOCTHU B OECKOHEUYHYIO
JECATUIHYIO APOOB).

CpaBHMBATB U YIOPSA0YHUBATh PALIUOHAIBHBIE YHCIIA.

OKpyrisTh 4ncla.

BBINONHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHHWH, OLIEHKY 3HAYEHUIH YHMCIIOBBIX
BbIpXKEHUH. BBINOIHATE AEHCTBUSA CO CTENEHSAMM C HATYypaJlbHBIMU NIOKA3aTEISIMH.

[IpuMeHATh NpPHU3HAKKU JEIMMOCTH, DPA3JIOKEHHE HAa MHOXKMTEJINM HATypaJbHBIX YHUCEIL.

Pemare npakTHKO-OpUEHTUPOBAHHbIE 33aJaud, CBSI3aHHBbIE C OTHOIIEHHEM BEJIMYMH,
IIPONOPLHMOHAIBHOCTIO BEJIMYMH, IPOLIEHTAMH, MHTEPIIPETUPOBATh PE3yIbTAaThl PELICHUS 3aa4
C y4€TOM OTpaHMUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH pPacCMaTPHUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpaskeHUsI

Hcnonp3oBath anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHATh €€ B IIpoliecce
OCBOEHHMS y4eOHOro Marepuana.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAXEHUN MPH 3aJaHHBIX 3HAUEHUSX 1E€PEMEHHBIX.

BeinonHaTe npeoOpa3oBaHus LIEJI0r0 BhIPaKEHHsI B MHOTOWIEH HPUBEAEHUEM I10J00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOTOYJICH,
IPUMEHATH (POPMYJIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3I0KEHHE MHOIOWIEHOB HAa MHOXKUTEJIM C IOMOILIBIO BBIHECEHHS 3a
CKOOKH OOIIero MHOKUTENs, TPYNIHUPOBKH ClaraeMbIX, IpUMEHEHHUs (HOopMysT COKpaléHHOro
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB JUIA pEIICHUS pPA3IMYHbIX 3aj1ad U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAIbHOM IIPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEN C HATYpaJbHBIMHU MOKA3aTeNIIMU sl IpeoOpa3oBaHus
BBIPAXKCHUM.

YpaBHeHHUS U HEPABEHCTBA



Pemate nMHEHBIE ypaBHEHHUsI C OJHOW NEPEMEHHOM, NMPUMEHSS IpaBUiIa Mepexona OT
UCXOJHOTO YypaBHEHHUS K pPaBHOCWIbHOMY eMy. lIpoBepsiTh, fBIsS€TCS JIM 4YHCIO KOpPHEM
YPaBHEHUS.

[TpumensTh rpaduueckrue METOIbI IPH PEIICHUH JIMHEHHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpuMepsI ap YMCEll, SIBISIONINXCS PeIeHHeM JTMHEHHOTO YpaBHEHUS C IBYMS
[IEPEMEHHbBIMHU.

Crpoutrh B KOOPAMHATHOM IUIOCKOCTH TpapuK JMHEMHOTO YypaBHEHUS C JABYMS
MIEPEMEHHBIMHU, TTOJIb3YSCh TPa(UKOM, IPUBOIUTE IPUMEPHI PEIICHHUS YPaBHEHUSI.

Pemrate cuctembl ABYX JIMHEHHBIX YpaBHEHUW C JBYMS NEPEMEHHBIMH, B TOM YHUCJE
rpaduuecKu.

CocraBiaTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JMHEMHBIX YpaBHEHHH IO
YCIIOBUIO 3a/1ayl, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauyd IOJIyYEHHBIH
pe3ynbTar.

LORIN1700

N300paxkaTh Ha KOOpAMHATHOM MpPSAMOM TOUYKHM, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJIMHATaM, JIydd, OTpe3KH, HWHTEpBaJbl, 3alUChIBaTh YHUCJIOBBIE TMPOMEXYTKH Ha
anreOpanvIecKkoM s3bIKE.

OtmedaTh B KOOPJMHATHOM IUIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEeRHBIX QyHKUUNA. CTpouTh rpaduk GyHKUIUU Y = |X|.

OnuceiBaTh € TOMOIIbIO (QYHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKJIY BEJIUYMHAMU:
CKOPOCTb, BpEMs, PACCTOSIHHE, 1[€HAa, KOJUYECTBO, CTOMMOCTb, MPOU3BOAUTENHLHOCTh, BpEMs,
00BbEM paboTHI.

Haxonuts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MpeACTaBICHUS M aHalW3a WHGOPMAIMK, U3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAINIO U3 TpadUKOB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOydeHuss B 8 kJjacce 0Oy4aronuics TOJYYUT CIEIYIONIUE TMPEIMETHBIE
pe3yIbTaThl:

Yucia 4 BbIYUCICHUSA

Hcnonb3oBath HauaiabHbIE NMPEACTABICHUS O MHOXKECTBE JICHCTBUTENBHBIX YHUCEN JUIS
CpPaBHEHHMS, OKPYTJICHUS U BBIYUCICHUN, H300pa)kaTh ACWCTBUTEIbHBIC 4YMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOTA.

[IpuMeHsATh MOHATHE apUPMETHUECKOTO KBAagPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJIb3YS MPU HEOOXOIUMOCTH KAJIbKYISITOP, BBIIIOJHATH TPE0Opa30BaHus BEIPAKEHUIA,
CoJIeprKalIuX KBaJIpaTHbIE KOPHU, UCIIOIb3ys CBOWCTBA KOPHEH.

Hcnonb3oBath 3amucu OOJBIIMX U MajblX YHCEN C MOMOIIBIO JECATHYHBIX ApoOed u
creneneii yucina 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHSATh MOHATHE CTENEHU C IeNbIM IO0Ka3aTeJeM, BBIMOJHATh MpeoOpa3oBaHuUs
BBIPAKEHUH, COAEP KAILNX CTENEHH C LIETIbIM IIOKa3aTEIIEM.

BhINIONHATE TOXAECTBEHHBIE MPEOOPa30BaHMS PAIMOHATBHBIX BBIPOKEHUN HA OCHOBE
MpaBWJI JICHCTBUIM HAJl MHOTOWICHAMHU U alreOpandyecKuMu IpoOsMu.

PacknanpiBath KBagpaTHBIA TPEXUWIEH HA MHOXKHUTEIH.

[IpumensaTs mTpeoOpa3oBaHUS BBIPAKEHUN NS pelIeHUs pa3IUYHbIX 3a1a4 W3
MAaTeMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEaTbHOMN MPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA



Pemats nuHelHble, KBaIpaTHBIE YPAaBHEHUS U PALlMOHAJIBHBIE YPAaBHEHHUS, CBOASALIUECS K
HUM, CUCTEMBI JIBYyX YPAaBHEHUH C JBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEeM TpadUuecKuX MpeACcTaBiIeHUl (yCTaHABIMBAaTh, WUMEET JIM YypaBHEHHE WIIU
CUCTEMAa YPaBHEHUU PEIIECHUs, €CII UMEET, TO CKOJIbKO, U IIPOYEe).

[lepexoauTe OT cIOBECHOW (GOPMYIUPOBKH 33aqadd K €€ ainreOpanueckol MOJEeNH C
IIOMOIIBIO COCTaBJIEHHMS YpPaBHEHUS WM CUCTEMbl YpaBHEHUN, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4Ml NOJyYEHHbIN pe3yibTar.

[IpyuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM IEPEMEHHONW M MX CUCTEMBI, JaBaTh TIpapUUecKyl0 WIUIFOCTPALIUIO
MHO>KECTBA PEILIEHUI HEPaBEHCTBA, CUCTEMbl HEPaBEHCTB.

DyHKUUHA

[lonumatb ¥  Hcmonb30BaTh  (PYHKIUMOHAJIbHBIE TOHATUS W SA3bIK  (TEPMUHBL,
CUMBOJIMYECKHE 0003HAYECHUS), OMPENEsATh 3HaueHHe (QYHKIMU IO 3HAYCHUIO apryMEHTa,
OTIPEJIEIIATh CBOMCTBA QYHKIMU O €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX QYHKINHI BUaa:

y=k/x, y=x2, y = x3,y = |x|, y = VX, ommcbIBaTh CBOMCTBA YNCIOBON (DYHKIUHM 1O €&
rpaduky.

K xoHmy oOydenuss B 9 kJjacce oOy4arOIIUICS TOJIYYUT CIEAYIOUINE TPEIMETHBIC
pe3yIbTaThI:

Yucsa 1 BbIYUCTCHUSA

CpaBHUBATH U YIOPSAJOYMBATh PAMOHAIBHBIE U UPPALOHAJIBHBIC YUCIIA.

BeimonsaTe apudmMeTrueckue AeHCTBUS ¢ PallMOHAIBHBIMU YHCIAMM, COYeTas yCTHbIE U
IIMCBMEHHBIC ITPUEMBI, BBITIOJIHATH BBIYHCICHHS C UPPALIMOHAIBHBIMY YHACIAMH.

Haxonuth 3Ha4€HUA CTENEHEH C LIEIBIMU MOKA3aTEIAMU U KOPHEH, BBIYUCIIATh 3HAUYCHUS
YHCIJIOBBIX BBIPA)KCHUN.

OKpyrJIATh NEHCTBUTEIBHBIE YMCIIA, BBIOJIHATH MPUKUIKY PE3yJIbTaTa BHIYMCICHUM,
OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHNs] U HEPABEHCTBA

Pemarte 5uHElHBIE M KBaJpaTHbIC YPABHECHMsI, YPAaBHEHHUS, CBOIALIMECS K HUM,
npocTeiire JpoOHO-palliOHaIbHbIE YPaBHEHHUS.

Pemarp cuctemsbl IByX JIMHEMHBIX YPABHEHHMM C JBYMs NEPEMEHHBIMU M CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBJISIETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3a7auM adreOpayecKuM CIIOCOOOM C IOMOINBIO COCTaBJICHUS
YPaBHEHUS UM CUCTEMBI IBYX YPAaBHEHHH C JBYMsI IEPEMEHHBIMHU.

IIpoBouTH MpOCTEHIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHMM, B TOM YHCIIE C
IpUMEHEHHEeM TIpadUuecKuX MpeJcTaBIeHUi (yCTaHaBIMBaTh, HMMEET JIM YypaBHEHHE WIIU
cucTeMa ypaBHEHHI pelleHus], €Ciii UMEeT, TO CKOJIbKO, U IpoyYee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHble HEPAaBEHCTBA, H300pakaTh pellIeHHe
HEPABEHCTB Ha YUCIIOBOM MPSIMOM, 3allMCBIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pemarte cuctembl JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIJIFOYAOLINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh peEIIeHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOW MPAMOM,
3aIMChIBATh PELIEHHE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELLIEHUH PA3IMYHBIX 3a7a4.

DyHKUUH



Pacrio3naBate yHKIMK U3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHYECKU PACIIOJI0KEHHE HA
KOOPJIMHATHOM IJIOCKOCTH rpadukoB GpyHkimi Bupa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +

¢,y = X3,y =1, y = |X|, B 3aBHCHMOCTH OT 3Ha4cHHMiI K03(HUIMCHTOB, OIHCHIBATH CBOMCTBA

GbyHKIUH.

Ctpouth M HM300paXkaTh CXEeMAaTUYECKH TPapUKH KBAIPATUYHBIX (DYHKIHHA, OIHCHIBATH
CBOMCTBA KBAAPATUYHBIX (DYHKIUH MO UX TpaduKaMm.

PacnoznaBate  KkBajpaTMuHyl0 (QyHKUMIO 10  (QopMmyle, MPUBOIUTH  [PUMEPHI
KBaJ[PaTHYHBIX (QYHKIMI U3 pealbHON KU3HHU, (PU3UKH, TEOMETPHH.

YucJ10BbIE MOCJIEA0BATEILHOCTH H IPOIrPeCcCHU

PacrioznaBath apupMeTHUECKYI0 U T€OMETPUUYECKYI0 MPOTPECCUH MPH Pa3HbIX crocobax
3aJJaHHUs.

BbINONHATE BBIYKCIEHHS] C HCIOJIB30BaHMEM (OpMys N-ro ujeHa apuMeTHdecKod u
F€OMETPUUYECKON ITPOTPECCUM, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4ieHbl MOCIEI0BATENbHOCTH TOUKaMU Ha KOOPIMHATHON TJIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YHMCIIOBBIMHU IOCIIEAOBATEIBLHOCTAMHU, B TOM YHUCIIE 33/J1a4l
U3 pealbHOM JKU3HH (C UCIIOJIb30BAHUEM KaJIbKYIATOPa, HUPPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KoanyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThbI
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe 25 1 bubmmoreka [IOK
qpcIia https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
2 27 1
AJIrCOPAHICCKHE BIPAXCHIA https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
3 YPaBHCHNS U HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
OOPAHMHATEI H rpadpukit. PyHKiH https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 IT 0600 6 1
OBTOPEHHE 1 OLODIEHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5



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 KIIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
bubmmoreka [IOK
1 Uucna u Beruncnenus. KBagpaTasie KopHH 15 1 httos://m.edsoo.ru/7f417af8
9 Yucna u BeraucieHus. CTENEHs C [EJIbIM 7 bu6mmoreka [IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKeHHUS. 5 bubnnorexa [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKeHHUS. 15 1 bubnuorexa [JOK
AnrebOpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHuUs 1 HepaBeHCTBA. KBapaTHbIe 15 1 bubnuorexka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHcTBa. CUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCcTBa. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubmuoreka [JOK
8 O . 5
YHKLUHH. OCHOBHBIE HOHATILA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yukuui. qucnonsie pynicuuH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpeHHe 1 060bmerHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 5



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

9 KVIACC

KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (1u¢poBbIE)
Ne i/ KonTtpoJabHbie
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThbI
1 Yucna v Beruncienus. JleicTBUTEbHBIE 9 bubnuorexa [JOK
yucna https://m.edsoo0.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuoteka [JOK
OJIHOW ITEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
yYpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 4 15 1
HCTIOBRIC MOCICHOBATEILHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3aITUs bu6mmoreka [JOK
7 . 18 1
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102 6



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
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