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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sBIsIeTCS OJHHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAYy4YHOI'O, TAK U TYMaHUTApHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHU U B TIOBCEJHEBHON JKHM3HU.
Pa3Butne y oOywaromuxcs Hay4dHbIX MPEICTaBICHUM O TMPOUCXOXKJIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MATEeMAaTHYEeCKOM HAyKOW SBJICHUH U
MPOIIECCOB B TNPUPOJEC M OOIIECTBE, POJIM MAaTeMaTHYECKOTO MOJCITUPOBAHHUA B HAyYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIIUICHUS, HEOOXOAUMBIX JI aJalTalud B COBPEMEHHOM LU(poBoM obOmiecTBe. M3ydenue
anreOpbl oOecTieynBaeT pa3BUTHE YMEHHS HAOIIOIaTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIINIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBLIBaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxAcHUs. OcBoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUA O6yanOHIHXC${: OHM HCIOJB3YIOT JACAYKTUBHBIC H
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIuio, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHHOW JIESITEIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpUHIMWIIA 06yquI/1$[.

B crpykrype mnporpammbl yueGHOro Kypca «AnreOpa» Aias OCHOBHOTO 0OIero
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJIEpXKATEeIbHO-METOMUecKre JMHUHN: «Yucma u
BEIUUCIICHUS», «AJNreOpandeckue BBIPAKCHUS», «YPaBHEHHS W HEPaBEHCTBa», «DYyHKIUWY.
Kaxxmas u3 3THX comepiKaTeIbHO-METOJMUECKUX JIMHUH pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
W3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTUMU €ro JIMHUSAMH. B Xo1e n3ydenus y4eOHOTo Kypca
00yJaroImuMCcs PUXOANUTCS JIOTUIECKU PACCykIaTh, HCIIOJIE30BaTh TEOPETHKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THUM B TIporpaMMy y4eOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro oOpa3oBaHUs WU
CMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
s3pika. CoziepKaTenbHON U CTPYKTYPHOM OCOOCHHOCTBIO YYEOHOTO Kypca «Anredpay sBIsSeTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepkanne nuHMM «YWCna W BBIYUCICHHS» CIY)KHT OCHOBOW Uil JajbHEUIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAFOIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI IOJIb30BAThCS ATOPUTMAMHM, & TAK)Ke MPUOOPETECHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX ISl MMOBCCIHCBHOM XHM3HH. Pa3BUTHE MOHATHS O YHCIEC HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU U MPPALUOHATIBHBIMA YHCIIAMHU,
(dbopMUpOBaHHEM MPEJICTABICHUIA O NCHCTBUTEIBHOM YHCIIC. 3aBEPIICHUE OCBOCHHS YHCIOBOU
JIMHUH OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIO.

Conepkanue JBYX aireOpanuecKux JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHUSI W HEPABEHCTBa»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTH4ecKoro armmapara, HeoOXOJUMOTo Uil pelIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB H MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IEro 00pa3oBaHuUs
y4eOHBII ~ Marepuan TpPYNNHPYETCs  BOKPYr  pAalMOHAIBHBIX  BBIp@KEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKU Kak sI3bIKa JUI TIOCTPOCHUSI MAaTEeMaTHYECKUX MOJIETeH,
OTIMCaHUS TPOIIECCOB U SIBICHUH peabHOTro MUpa. B 3amaum oOydeHus anredpe BXOAAT TaKKe
najbHeHIee pPa3BUTHE AaJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJAMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(GOPMATUKH, ¥ OBJAJCHUEC HAaBBIKAMH JIEIyKTUBHBIX PaCCYKICHUH.



[IpeoOpazoBanre CHMBOJIBHBIX (OPM CIIOCOOCTBYET PA3BUTHIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanne  (QyHKIUOHAIBHO-TPAQUYECKOW JIMHUM  HAIEICHO HAa  MOJIyd4eHHUE
00yJaroNMMUCs 3HaHUH 0 QYHKIMAX KaK BaXHEHIIIeH MaTeMaTHYECKON MOJCTHU JIsl OTHCAHUs
U HCCIEJOBAHUSI Pa3HOOOPa3HBIX IMPOILIECCOB M SBJICHUN B Ipupojae u odOmecTtBe. M3ydenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYHYaIONIMXCS YMEHHS HCIIOJIb30BAaTh pPa3juvHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJ] B ()OPMHPOBAHUE MIPEJICTABICHUIA O POJIM MaTEMATUKU B Pa3BUTUN IMBUIM3AINN
1 KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBIM Kypc «Airebpay,
KOTOPBIH BKIIOYAET CIIEAYIOIINE OCHOBHBIE PA3leNlbl coJepKaHus: «Uuciaa W BBIYHACICHUS,
«Anredpanyeckue BhIPAKEHUN», «YpaBHEHUS U HEPABEHCTBaY, «DyHKIIUI.

Ha u3yuenue yueGHOTO Kypca «Anredpa» otBoautcst 306 gyacos: B 7 kiacce — 102 yaca (3
yaca B Hezenmo), B 8 kimacce — 102 gaca (3 gaca B Henenmo), B 9 kiacce — 102 ygaca (3 gaca B
HEJIEIIO).



COJEP/KAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOJ OT OAHOM (GopMBI 3ammcu Apodei K
npyroi. IloHsiTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
yrcen. ApudMeTHUecKue NEHCTBHS ¢ pallMOHAIBHBIMY YHCIaMu. Pemienne 3amay u3 peanbHOM
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJbHBIM IOKa3aTeNeM: OIpeaesieHne, MpeoOpa3oBaHie BBHIPAKCHUN Ha
OCHOBE OTIpe/ieNIeHus], 3aich 00ybIIUX yncel. [IpoeHTsl, 3anich NPOLEHTOB B BUIE IPOOH U
npobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 33Ja4l HA MPOILEHTHI, pElICHUE 3a7ay U3 peaabHOU
MPaKTUKU.

[IpumeHeHnne npu3HaKkoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUs C NEepeMeHHOM. [lomycTuMble 3Ha4YeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTHM MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKIECTBEHHO paBHbIE
BBIPA)KEHUS, MTpaBWiia MpeoOpa3oBaHUsl CYMM M NMPOU3BENIEHUH, MpaBUia PACKPHITHS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHousnensl 1 MHOrowieHsl. CreneHb MHOTouseHa. CioXeHue, BBIYMTaHUE, YMHOKEHUE
MHOTouwIeHOB. DopMynbl COKPAIEHHOTO YMHOMKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyina pa3HOCTH KBaJpaToB. PaznoxkeHrne MHOTO4JIEHOB HA MHOXKHTENH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUjia IMpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUH.

JluHeitHoe ypaBHEHHE C OJHOW IMEPEMEHHOM, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peleHre JUHEHHBIX ypaBHeHUM. CocTaBjieHUE YpaBHEHMI IO YCIOBHUIO 3ajadyu. Pelienue
TEKCTOBBIX 33/Jau C IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema AByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumMeps! pelieHus TEKCTOBBIX 3aJa4 C MOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsmoil. UucnoBble mpoMmexyTku. PaccTosHue Mexmay ABYyMs
TOYKAMHU KOOPJMHATHOU MPAMOIA.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca M OopauMHaTa TOYKHU Ha
KoopAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukon
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkuun. I'padpux Pyaknun. CpoiicTBa  (QyHKIMIA.
Jluneitnas ¢ynkuus, e€ rpapuk. I'padux dynkumun y = [X|. I'padudeckoe pelieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KJIACC

Yuciaa 1 BLIYUCICHUSA



KBagparusiii kopenb u3 uncia. [lonarme o0 wuppanuoHanbHOM uyucie. JlecsTuyHble
NpUONIMKEHNUS UPPAMOHATBHBIX uncesl. CBOMCTBA apu(pMETHIECKUX KBAJPATHBIX KOPHEH M MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHMM M BBIYMCICHUSAM. [lefiCTBUTENbHBIE
qucia.

Crenens ¢ 1eNbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHas 3alIMCh YHCTIA.

YpaBHeHusi 1 HepaBeHCTBA

KBanparHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimine apoOHo-
paloHaIbHbIE ypaBHEHUS.

I'paduueckas uHTEpIIpeTalisl YpaBHEHUH C ABYMs NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs IEpEeMEHHBIMHU. [Iprmepsl peleHus CUCTEM HEIWHEHHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. CucTemsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

Auiredpanyeckue BbIpaKeHUs!

KBanpatublil TpéxusieH, pa3iaoKeHne KBapaTHOTO TPEXWIEHA Ha MHOKUTEIH.

AnrebOpandeckas apoOb. OcCHOBHOE CBOWCTBO anrebpamdeckod mpobu. CroxeHue,
BBIUMTAHUE, YMHOKEHUE, JiefieHue anreOpanueckux apoOeil. PanuoHanbHble BhIpaXXEHUS U HX
npeoOpa3oBaHHUE.

LORIN1700

[Tonsarue ¢ynkmuu. O6nacTh ompeneaeHUus ¥ MHOXKECTBO 3HaueHH (pyHkmuu. CriocoObl
3amanusi QyHKITUH.

I'padux dyakumu. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHM, 0TpaXkaloUINX peaabHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpaTHYI MPOMOPLHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxn. OyHkmun Y = X2, Y = X3, Y = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUH.

9 KJIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHBIC ynCIa, UPPALMOHATIBHBIC YKCIIA, KOHECYHBIC U OCCKOHEYHBIC NCCATHUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIBHBIC YKCIIa KaK OCECKOHEYHBIC
JecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JIEUCTBUTEIBbHBIX YUCET U KOOPAUHATHOMN MPAMOI.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMeTHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIMIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmMbKeHus. OKpyrieHHe 4YHucell.
[Ipukuaka v orieHKa pe3yJbTaTOB BBIUYMCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pernienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUH TpeTbed M 4YETBEPTOM CTEIEHEN
Pa3I0KEHUEM HAa MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHGHUU.  PermieHme  TEKCTOBBIX  3amad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS MEpPEeMEHHBIMH U ero rpauk. PemeHune cucteM ABYX JTHHEWHBIX
YPaBHEHUN C JByMs INEpEeMEHHBIMH. PellleHne cucreM ABYyX YpPaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHOE, a pyroe — BTOpOW cremeHu. ['paduueckas MHTEpPIpETans CUCTEMBbl YPaBHEHHUHU C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PermieHue cuCTEM JMHEHHBIX
HEpaBeHCTB ¢ OJHOW mnepeMmeHHOll. KBanparHole HepaBeHcTBa. ['paduueckas uHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

D yHKUUHA

Ksagpatnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIMHBI
mapaboJIbl, 0Ch CHMMETPHUU TTapadOoJIbL.

Ipadukn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicraa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NMPOIPECCUH

[ToHATHE YMCIIOBOM MOCIEAOBATENBHOCTH. 33JJaHUE TOCIEA0BATENIBHOCTH PEKYPPEHTHOM
dhopmyroit u popMyIoi N-TO WiIeHa.

Apugpmernueckass M reoMerpudeckas — mporpeccuu.  @opmynsl N-ro 4ieHa
apuMETHUECKON U TEOMETPUUIECKON ITPOTPECCHIA, CYMMBI TIEPBBIX N WICHOB.

N3obOpaxenne dieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTpeccHuil TOYKaMH Ha
KOOPJIMHATHOM MIIOCKOCTH. JINHEWHBIA U SKCIOHEHIHAIBHBIN pOCT. CI05KHBIE MPOLICHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOTpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJICHUEM MHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKCHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIH30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3ald ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXIAAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4YacCTHE B PEUICHUH MPaKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
YKU3HH JIJIS1 YCTIIETHOHN Mpo(decCHOHATBHOM NEeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIMBUIYATbHONW TPAeKTOPHH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHAIBHOMY M AICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUI, PACCY)KJIECHUN, YMEHHIO BUICTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEJOBEKa, NPHUPOIALI M OOIIEeCTBa, NOHUMaHUEM
MaTeMaTHYeCKOW HayKM KakK cdepbl 4YeIOBEUECKOW AESITEIhbHOCTH, 3TaloB €€ pa3BUTHA H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIHHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBIO MPUMEHSTh MaTEMAaTHYECKUE 3HAHUA B HHTEpPECaxX CBOEro 370pPOBbS,
BEJICHUS 3[J0POBOTO 00pa3a >KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas ¢Qusuyeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA peQIIEKCHU,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0THYEeCKOe BOCTIUTAHME:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXpPaHHOCTH OKPYKAIOIIEH Cpenpl, IJIAHUPOBAHUSI TMOCTYNKOB M OLIEHKH HX BO3MOXHBIX
MOCJIEJICTBUH ISl OKpYKaIoIIeH cpefbl, 0CO3HAHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanysa K H3MEHAIIMMCS YCIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4YMCIIe (OPMYIHPOBATH HUJCH,
MOHATHS, TUIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuTHl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMI0, BOCIPHHUMATh CTPECCOBYIO
CHTYallUI0 KaK BBI30B, TPEOYIOMUII KOHTPMEp, KOPPEKTHPOBATH IMPHHUMAEMbIC DEIICHUS WU
nercTBus, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC yHHBeEpPcaIbHbIE YueOHbIe 1eliCTBUSA

ba3oBble joruyeckue a1eicTBUsA:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIICHHHA MEXKIY MOHATHAMH, (DOPMYIHPOBaTh ONPEICIICHUS TMOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNs
Y CPaBHCHHMSI, KpUTEPUH TIPOBOJIMMOTO aHAIN3a;

® BOCIPUHHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPKACHUSAX, NpeuiaraTb KPUTEPUMU ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3bupaTh J0OKa3aTelbCTBA MAaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITEJILHO HECJIOXKHbIE JI0Ka3aTeNIbCTBA
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh AaPryMEHTAIMIO, NPHUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYXKICHUS;

e BBIOMpaTh CcHocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh Hauboiee MOIXOSAIINM ¢ y4ETOM CaMOCTOSATENbHO BbIICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATENbCKUN  HHCTPYMEHT  MO3HAHMS,
(dbopMynupoBaTh BOTIPOCHI, bukcupyromme MPOTUBOpEYHE, npobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE U JaHHOe, (QOpPMHUpPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIHHO COCTABJICHHOMY TIJIaHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE UCCIEOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;



CaMOCTOSITENIBHO  (OpMYIHpPOBaTH O0OOMIEHNS © BBIBOABI 10  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIABUTATH MPEITOIOKEHUS
0 €ro pasBUTHUH B HOBLIX YCIIOBHAX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JAHHBIX, HEOOXOAUMBIX
JUIS pEIIeHUs 3a/1auH;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOMpaTh (hOpMy MpeCcTaBlIeHUs: HH(POPMAIMK U UIUTFOCTPUPOBAThH peIIaeMble 3a7aun
cXeMaMu, AMarpaMMaMH, HHOM rpadukoi U MX KOMOWHALUSAMY;

OIIEHMBATh HAJEKHOCTh MHPOPMALMHU 0 KPUTEPUSAM, IPEUIOKEHHBIM yUUTENIEM WIH
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JelCcTBHUA:

BOCIIPHHUMATh U (POPMYTHUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBUSIMHU U IEISAMU
oOmIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHS 33]jaui, KOMMEHTHPOBATh
MTOJTy4EHHBIN pe3ynbTaT;

B X0JIe 0OCYKJIEHHsI 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOU TEMBI, TPOOIIEMBI,
peliaeMoi  3ajaud, BBICKA3bIBaTh WJEH, HalleJIeHHbIE Ha TOUCK PpEelIeHHS,
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTUX YYaCTHMKOB JMAjora,
0OHapY)KHUBaTh Pa3INUUE U CXOACTBO MO3UIIUNA, B KOPPEKTHOU GopMe GopMyInpoBaTh
pa3HoTracusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aaud, SKCIEPUMEHTa, UCCIeA0BAHUS, TPOEKTa,
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUICHHSI ¢ YYETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayIuTOpUU;

MOHUMATh M HUCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUAYaJIbHON pabOTHI
MIPH pelIeHUH y4eOHbIX MaTeMaTHUECKUX 3a/ay4;

MIPUHUMATD 11eJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON
paboThl, pacmpenensTh BHUABI pabOT, OOTOBapUBATHCA, OOCYXAATh MPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIPYyNNOBBIX ¢opMax paboTel (0OCyxIeHus, OOMEH MHEHHUSIMHU,
MO3TOBbI€ HITYPMBbI M APYrHE), BBINOJIHATH CBOK YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICUCTBUSA C APYTUMU YJIEHAMH KOMAaH/]Ibl, OLIEHHBATh KaYECTBO CBOEro BKJIAJa B
0Ol MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSL.

PeryasiTuBHbIe yHHUBepcaJbHbIe YUeOHbIE TeiiCTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJTOPUTM pEUIeHMs 3ajaud (WM €ro YacTh),
BBIOMpATh CMOCOO pemieHuss ¢ y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BJIaJCTh criocoboamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IPOLCCCa U PE3ylibTaTa PCIICHUA
MaTeMaTHUYEeCKOMH 3aga4u,



® [PEIBUJAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPU PELICHUM 3a]a4, BHOCUTh
KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJICHHBIX OMIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OILICHMBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IIOCTABICHHOMN LICJIA U YCIOBUSAM,
OOBSICHATh TPHUYUHBI JOCTIKEHHS WM HEIOCTIDKEHHS IIeTH, HaXOIHWTh OIIUOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyueHuss B 7 KJjacce OOydYarOUIMICA TOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3yJabTaThl:

Yucia v BbIYMCICHUS

BbinonHATh, couderass yCTHbIE W NHCbMEHHbIE NPUEMBI, apU(PMETHUECKUE JEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHsS YHCIIOBBIX BBIPAKEHUN, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHUN JPOOHBIX BBIPAKEHUMN, COJEp)KaIIMX OOBIKHOBEHHbIE U
NeCSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBbI 3amucu yucen K Apyroi (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PALIMOHAIbHBIE YUCIIA.

OKpyrasTh 4yncia.

BBINIOJIHATE NPUKHAIKY M OLICHKY pEe3y/bTaTa BBIYMCIICHUM, OLICHKY 3HAYEHHUM YHMCIIOBBIX
BBIPAKECHUH. BBINTOJIHATE NEWCTBYS CO CTENIECHAMU C HATYPaJIbHBIMH ITOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIN HaTypaJIbHBIX YHCEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIIEHUS 3a1a4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHUsI

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuaia.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33JaHHBIX 3HAUYCHUSIX IEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHus 1IEJI0r0 BbIPAKEHUS] B MHOTOUWIEH IPUBEACHUEM I0J00HBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BbINOJIHATE YMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWIEHa Ha MHOIOYIIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3iokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIHUPOBKHU claraeMbIX, IpUMeHeHUs: (GopMysl COKpaméHHOTo
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUSI MHOTOWIEHOB Ul pEIIeHUS pPAa3IUYHBIX 3a7ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATYpalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHUS U HEPABEHCTBA
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Pemate yMHeliHBIE ypaBHEHHUsI ¢ OJHOM IMEPEMEHHOM, NMPUMEHSS MpPABUIIA MEPEXOJA OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsTh, SBJISETCS JU YUCIO KOPHEM
YPaBHEHUS.

[TpumeHsTh rpaduueckre METO bl PU PEIICHUH THHEWHBIX YPABHEHUH M UX CHCTEM.

[TonGupath MpuMepsI ap YMCEll, SIBISIONIUXCS PEIICHUEM JIMHEWHOTO YPaBHEHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpaduK JMHEWHOTO YypPaBHEHUS C JBYMs
MIEPEMEHHBIMHU, MOJIB3YsCh TPa(UKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemate cuctembl ABYX JIMHEHMHBIX YpaBHEHHH C JBYMSI MEPEMEHHBIMU, B TOM YHCJIE
rpaduuecKu.

CocTaBiaTh M pemath JUHEHHOE ypaBHEHHE WJIM CUCTEMY JIMHEMHBIX YpPaBHEHMH 110
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBHUU C KOHTEKCTOM 33Jayd TOJyYEHHBIN
pe3ynbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NPSIMONM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIUHATaM, Jy4d, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHUCIIOBBIE MPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTHM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKIUN M3BECTHBIE 3aBHUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENILHOCTh, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHue (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMaIUW, WU3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHNIO U3 I'PpaUKOB peaabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCsS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pe3ynbTaThl:

Yucsa 1 BBIYUCICHHUS

Hcnonp3oBarh HavyallbHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHMSI, OKPYIJCHHS M BBIYMCICHUI, M300pa)kaTh ACWCTBUTEIbHBIE YMCIA TOYKAMH Ha
KOOPJIMHATHOU MPSIMOHA.

[IpumeHsaTh TNOHATHE apU(PMETHYECKOro KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTHU KaJbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIPAKEHUH,
coJiepXkallux KBaJpaTHbIe KOPHU, UCIOJIb3ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OONBIIMX W MalbIX YHMCET C MOMOUIBI0 AECATUYHBIX IpoOei u
creneHei yucna 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHSATh MOHSATHE CTENEHH C LEeJbIM TOKa3aTelieM, BBIMOJHATH MPeoOpazoBaHuUs
BBIPAKEHUH, COAEPKAIUX CTENIEHH C LIEIBIM NIOKA3aTEIIEM.

BhITIONHATE TOXKAECTBEHHBIE MPEOOpa30BaHUsl PAIMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI JHCTBUI HaJl MHOTOWIEHAMU U anreOpandecKuMu JpoOsiMHL.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHUs BBIPAKEHUN [ pEHICHHS pa3IW4yHBIX 3a7ad U3
MAaTEeMAaTHKH, CMEXHBIX TPEIMETOB, U3 PEeaJTbHOMN MPAKTHKU.

YpaBHeHHUS U HEPABEHCTBA
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Pematp nuHelHbIe, KBapAaTHbIE YPAaBHEHUS U PALlMOHAJIbHBIE YPAaBHEHUS, CBOJASAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IEPEMEHHBIMMU.

[IpoBOAUTHE MPOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBIeHUI (yCTaHaBIMBAaTh, MMEET JH YpaBHEHUE WIU
CUCTEMa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U IpoYee).

[lepexoauTs OT cIOBEeCHOW (OPMYIUPOBKH 3amadn K e€ aireOpandeckoid MOAETH C
MIOMOIIBIO COCTaBJCHUS YpPAaBHEHHsS WJIM CHUCTEMbl YpaBHEHUM, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM IEPEMEHHONM U HX CHCTEMbl, JaBaTh I'paUUYECKyl0 HWILIIOCTPALUIO
MHO>KECTBA PEILIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHANBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAYCHUS), ONPENENITh 3HAaUYe€HHWE (YHKIIMU [0 3HAUYCHUIO apTyMEHTa,
OTIPEIeIIATh CBOMCTBA PYHKIMU IO €€ TpaduKy.

Crpouts rpaduku 31eMeHTapHbIX PYHKINN BUA:

y = k/x, y=x2, y = x3,y = |x|, y = VX, onucbBaTh CBOMCTBA UHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydeHuss B 9 kJacce oOydarOIMMICS TMOTYYUT CIAEAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

Yucna v BBIYUCTICHUS

CpaBHUBATB U yNOPAJOYNBATH PALlMOHAIBHBIEC M HPPALMOHAIBHBIC YUCIIA.

Beimonsate apudmMernueckue AEHCTBUS C palMOHAIBHBIMU YHMCIAMHU, COYETasl YCTHBIE U
IIMCBMEHHBIC ITPUEMBI, BBITTOJIHATH BBIYNCICHHS C UPPALIMOHATIbHBIMU YHCIIAMU.

Haxonuts 3Ha4YeHUs CTENCHEW ¢ LENBIMU MTOKA3aTeIsIMU U KOPHEH, BBIYNCIIATh 3HAYCHUS
YHCIJIOBBIX BBIPAKCHHUM.

OKpyryATh [IEHCTBUTENIBHBIE 4YMCIIA, BBINOJIHATH NPUKHUIKY Ppe3yibTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemarte nuHEHHBIE M KBaJpaTHBIC YPAaBHEHUs, YPABHECHMS, CBOISIIMECS K HHM,
npocTeiire JpoOHO-pallMOHaIbHbIE YPABHEHMUSL.

Pematp cuctemsl IByX JIMHEHHBIX YPABHEHMM C JBYMs NIEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHUS WIM CUCTEMBI IByX YPaBHEHUH C IByMs [IEPEMEHHBIMU.

[IpoBoauTh NMpoOCTENIINE UCCIEN0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UYHCIE C
IpUMEHEHHEeM TIpadUUecKuxX MpeicTaBlIeHUi (ycTaHaBIMBAaTh, HUMEET JM YpaBHEHUE WIU
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIPoYee).

Pemate nuHeiiHble HEpaBEHCTBA, KBaJpaTHblE HEPAaBEHCTBA, M300pa)xaTb pEIICHNE
HEPABEHCTB Ha YMCIOBOW MPSIMOM, 3allUCBIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarte cucTeMBl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIHOYANONINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CHUCTEMbl HEPABEHCTB HA YHCIOBOM MpPSIMOH,
3alHUCHIBATh PEUIEHHUE C IOMOIIBI CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PEILIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH
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Pacnio3naBate (yHKIIMHM U3y4eHHBIX BHIOB. [I0Ka3bpIBaTh CXeMAaTUYECKU PACIIOJIOKEHHIE Ha
KOOPJIMHATHOM IJIOCKOCTH TpadukoB GyHKuui Buna: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y =x3,y=1X Yy = |x|, B 3aBHCHMOCTH OT 3HAUYCHHH KOIPDUIHEHTOB, OMICHBATE CBOHCTBA

GbyHKIUH.

Ctpouth M HM300pakaTh CXEMAaTHYECKU TPaPUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN N0 UX TpapHKaMm.

Pacno3naBare  kBaspatnuyHyro (QyHKIHIO 1m0  Qopmyie, TPUBOAUTH  MPHUMEPHI
KBaJ[PaTUYHBIX QYHKIUI U3 peabHOU )KU3HU, PU3UKH, TEOMETPHUH.

YucJi0BbIE MOCJHEA0BATEIbHOCTH H IPOTPECCHH

PacniozHaBath apupMeTHUECKyI0 U T€OMETPUUECKYIO NMPOTPECCUM MPHU Pa3HBIX Crocodax
3aJJaHHUs.

BbINONHATE BBIUKCIEHUSI C WCIOJIb30BaHHEM (OpMya N-ro 4wieHa apuPMeTHYecKOd U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4iaeHbl NOCIEI0BATENBHOCTH TOUKAaMH Ha KOOPAUHATHOMN TIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCJIOBBIMH IOCTEIOBATENBHOCTIMH, B TOM YHCIE 3aJaud
13 pealbHOM JKHU3HH (C HCTOIb30BaHUEM KaJIbKYISITOPA, IU(PPOBBIX TEXHOJOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanyecTBo 4acos DJIeKTPOHHbIE
Ne HaumenoBanue (undpoBbIe)
- pa3/iesioB U TeM S o =z = @ 3 nuepp
n/n Bcero = 2 & 2 2 5 o0pa3oBaTejibHbIE
TpOrpamMMmel 238 538 pecypcebl
z2 538 grF&
1 IToBTOpEeHUE 3 1
Yucna v BEIYUCIIEHUS bubmmorexa [JOK
2 ) 24 2 https://m.edsoo.ru/7f415
PanmonanpHbIE Uncia
b90
AnreGpanieckite bubmmorexa [{OK
r UYECKU
3 p 27 2 https://m.edsoo.ru/7f415
BBIPKEHUS
b90
bu6moreka [IOK
4 Koopmmate: 1 24 1 https://m.eds00.ru/7f415
rpaduxu. @yHKIUU
b90
bu6moreka [IOK
5 YpaBHeHRA | 20 1 https://m.eds00.ru/7f415
HEpPaBEHCTBA
b90
oBToDeHHe i bu6mmoreka [IOK
6 P 4 1 https://m.edsoo.ru/7f415
000011IEHNE
b90
OBILIEE KOJIMYECTBO 102 3 0
YACOB I10 [TIPOTPAMME
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8 KJIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBanue [ ——
- pa3iesioB u TeM 2 v 2 = o 3 nugp
n/n Beero | £ 2 & 2 E5 oOpa3oBaTe/bHbIE
TPOTPAaMMET 3¢  1%¢ pecypcebl
Z2E3 ZrFa
1 IToBTOpEHUE 3 1
Yucna 1 BEIYUCICHUS Bubmrotexa LIOK
2 ' 15 1 https://m.edsoo.ru/7f417
KBagparHsle kopHU
afg8
Yucna u BEIYUCIICHHUS. bubmmoreka [{OK
3 CrerneHs ¢ 1eNTbIM 7 https://m.edsoo.ru/7f417
mokasareyem afg8
AnreOpandeckue bubnuotexa [JOK
4 BBIPKCHHUSI. 15 1 https://m.edsoo.ru/7f417
Anrebpandeckas 1poOb af8
YpaBHeHud u bubnuorexa [JOK
5 HEPaBEHCTBA. 15 1 https://m.edsoo.ru/7f417
KBazaparHbie ypaBHEHHUS afg8
AnreOpandeckue bubnuorexa [JOK
6 BBIPaKECHHUS. 5 https://m.edsoo.ru/7f417
KBaapatHblii TpéXdiieH afg8
YpaBHeHus u bubnuorexa [JOK
7 HepaBeHcTBa. CHCTEMBI 13 1 https://m.edsoo.ru/7f417
ypaBHEHHI afg8
YpaBHeHusa u bubmuorexa [JOK
8 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
HepaBencrBa afg8
OyHkMU. OCHOBHBIE bubmmorexa LIOK
9 YHKIH. 5 https://m.edsoo.ru/7f417
TIOHATHS
afg
Oyuknuu. Yucnosbie bubmuorexa IOK
10 YHKIUH. 7 1 https://m.edsoo.ru/7f417
GbyHKIIII
afg
HoBToperie 1 bubmuoreka [JOK
11 P 5 1 https://m.edsoo.ru/7f417
00001IeHNe
afg8
OBIIEE KOJIMYECTBO YACOB 102 3 0
10 ITPOT'PAMME
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9 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue [ ——
- pa3iesioB U TeM 2 v Z = o 3 nugp
n/n Beero | &2 5 2 E 5 oOpa3oBaTe/bHbIE
TPOTPAaMMET 3 E8¢ pecypcebl
Z2EE grFi
1 IToBTOpEeHUE 3 1
Yyerna o bubnuotexa [JOK
WCJTa U BEIYMCIICHHUS.
2 UH 8 9 https://m.edsoo.ru/7f419
JlelicTBUTENbHBIC YHCTIA
dos
VYpaBHeHus u bubnuotexa [JOK
3 HEpaBEHCTBA. Y PaBHEHUS 14 1 https://m.edsoo.ru/7f419
C OJTHOW TTePEeMEHHOM dos
VYpaBHeHus u bubnuorexa [JOK
4 HepaBeHCTBa. CHCTEMBI 14 1 https://m.edsoo.ru/7f419
YpaBHECHHIA dos
YpaBHeHud u bubnuotexa [JOK
5 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBenctBa dog
bu6mmoreka [IOK
6 OyHKIUU 16 1 https://m.edsoo.ru/7f419
dos
YyenoBLIe bu6mmoreka [IOK
7 15 1 https://m.edsoo.ru/7f419
MOCJIEI0BATEILHOCTH
dos
[ToBTOpEHME, bubnuoreka [JOK
8 000011EHKE, 15 1 https://m.edsoo.ru/7f419
cUCTeMaTu3allus 3HaHUH dog
OBILEE KOJIMYECTBO 102 7 0
YACOB I10 ITPOT'PAMME
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