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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHue IPYruxX ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydaromuxcs HaydHBIX TNPEACTABICHUNH O TNPOMCXOXKIEHUH U CYIIHOCTH
anredpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
MPOLIECCOB B MpHUpOJe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOIO MHPOBO33PEHUSI M KAuecTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmectBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JEHCTBUS W BBIBOABI, (GOpMYyIUpOBaTh yTBepkaeHUs. OCBOCHHE Kypca anreOpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JCAyKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEHNE M KOHKPETH3aIUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUE 3aJad  SBJSeTCs — peaju3anueit
JeSITeIbHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeToauYeckue JIuHuu: «Yucna u
BBIUUCIICHUSY, «ANreOpandeckue BBIpaXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHN.
Kaxnas 3 3TuX comepkaTelbHO-METOAMYECKHIX JIMHUIN pa3BUBACTCS Ha TMPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUSMH. B Xo/1e n3ydeHus: yaueOHOTO Kypca
00y4aromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIaICHUIO 00yJaFOIIUMUCS OCHOB YHUBEPCATHHOTO MAaTEMaTHYECKOTO SI3BIKA.
CopnepxaTelbHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanne muHUN «Hucaa U BBIYUCICHUS CITY>KUT OCHOBOM [T AallbHEHIIIET0 N3yUeHUs
MaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO y OOYyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(GOpMHpPOBAHNIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOHN XH3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUPOBAHUEM TIPEACTABICHUN O JNEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX aireOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOIIMXCS MATEMATHYECKOTO
amrmapara, HeoOXOMMOTO JUTS PEIICHHs 3a7ad MaTeMaTHKH, CMEXHBIX TPEAMETOB U TPAKTHKO-
OPHUEHTHPOBAaHHBIX 3ama4. Ha ypoBHe OCHOBHOro oOImIero ooOpa3oBaHUs y4eOHBINM MaTepHal
TPYNIHUPYETCST BOKPYT pPAlMOHANBHBIX BBIpOKEHUH. AnreOpa IEeMOHCTPUPYET 3HAYCHUE
MaTeMaTHKH KaK s3bIKa JJIS TOCTPOCHUS MATeMaTHYECKUX MOJEJeH, ONMUCaHHs MPOLECCOB U
SBJICHHM peasibHOrO Mupa. B 3amaum oOydeHus anreOpe BXOIAT TaKXkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINIICHHS, HEO0OXOOUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
uH(OpPMATUKH, W OBJIAJICHUE HABBIKAMHU JACIyKTHBHBIX paccyxneHuid. IIpeoOpazoBanue



CHMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHMSI, CITOCOOHOCTEN K MaTeMaTUIECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
0o0y4aromuMucs 3HaHUuH 0 QYHKIHMAX KaK BaKHEHIIeH MaTeMaTHueCKON MOJIENN JJis OIMCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUUW B mIpupone M obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIONb30BaTh PA3INYHBIC
BBIpa3UTENbHBIC CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUN O pOJIM MATEMATUKHU B PA3BUTUU [IUBUIIU3ALMU U
KYJIBTYpBI.

Cornacno yueObHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBII
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepikaHus: «Yucna © - BBIYMCICHUS,
«AnreOpanyecKkue BIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BBIYMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OAHOM (hOPMBI 3aMUCH APOOEH K JPYTOH.
[ToHsiTE pPaLlMOHAIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YHNOPSAJOUYMBAHUE PAL[MOHAJIBHBIX YHUCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpejesieHHe, IpeoOpa3oBaHue BbIpaKEHUHM Ha
OCHOBE OTpE/IEICHHUS, 3aUCh OOIBIIUX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIC 33[a4d Ha MPOIECHTHI, PEUICHNUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YHMCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpesicTaBieHre 3aBUCUMOCTH MEX/ly BeIMYMHAMU B Bujie (opMyJibl. Berunciaenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
npaBuiia npeoOpa3oBaHMsi CyMM M IPOU3BEIECHUH, IIpaBWila PACKPBITUS CKOOOK U NPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTETIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorousieHa. Clio)keHHe, BBIUUTAHUE, YMHOKEHUE
MHOToueHOB. DOpMynbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHMs, IIpaBuia MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33/]1a4 C TIOMOIIIbIO YPaBHEHUH.

JluneiiHOe ypaBHEHHE C ABYMs IEPEMEHHBIMH U ero rpapuk. Cucrema AByX JIMHEWHBIX
YpaBHEHMI ¢ JBYMsl NepeMeHHbIMH. PemieHune cucreM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7jad ¢ IIOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUUHA

Koopannara Toukm Ha mnpsMod. UucinoBble NpoOMexyTKu. PaccrosiHme Mexnay AByms
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKkocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcuMoOcTel. [lonarue pynkuuu. I'paduk ¢pynxun. Croiicta ¢pyHkuii. Jlnneitnas
dynkms, e€ rpapuk. ['paduk dpynkunm y = |X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPAaBHEHUMN.



8 KUIACC

Yucaa U BbIYUCIEHUSA

KBanparubiii kopenb u3 uyucia. llonsarue o6 wuppauuvoHanbHoM uyucie. JlecaTuyHbie
npUOIMKEHUS UPpAMOHAIbHBIX uncen. CBolcTBa apu(PMETUYECKUX KBAAPATHBIX KOPHEH U UX
PUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHUHW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qyucia.

Crenens ¢ 1esIbIM NTOKa3aresieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.

AuredpanyecKkue BbIpasKeHUs

KBagparHblil TpPEXUICH, pa3IOKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIUMTAaHUE, YMHOXKEHHE, JCIICHUE anreOpanmdecKux IpoOeil. ParmoHanbHbIe BRIPAKCHHS U HX
npeoOpazoBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOrO ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
palMOHaIbHbIE YPaBHEHHUS.

['paduueckass mHTEpIpETAlNsl YPABHEHUM C JBYMsI TIEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YPaBHEHUU € IBYMs IEpEMEHHBIMU. [ [prMepBI pelieHus CucTeM HEJIMHEWHBIX YPaBHEHUH C IBYMS
MIEPEMEHHBIMU.

Perennie TeKCTOBBIX 33124 aNredpandeckum crocoOom.

UucnoBple HepaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHONW NEPEMEHHOU.
PaBHOCHNIBHOCTE HepaBeHCTB. JIMHEiHbIE HepaBEeHCTBAa € OAHOM mnepeMeHHOU. Cucremsl
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

DOyHKIUHA

[Tonsitue Gpynkuuu. O6GnacTh ONpeaesieHns U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoObl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkumu no e€ rpaduky. [lpumeps rpagukos
GYHKIHMA, OTPAKAIOIINX PeaIbHBIC TTPOIIECCHI.

OYHKINY, OMUCHIBAIOIINE MPSAMYI0 U OOpPaTHYIO MPOMOPIHMOHATBHBIE 3aBHCHUMOCTH, HX
rpadpukn. @yrxipn y = X2, y = X3, y = VX, y=|x|. padrueckoe pemenre ypaBHEHHIT H CHCTEM
YpaBHEHUH.

9 KVIACC

Yuciaa 1 BLIYMCTIEHUS

PannonanbHble Yncna, UppalroHaibHbIE YUCIIAa, KOHEYHbIE U OECKOHEYHBIE JEeCATUYHBIC
npobdu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JeUCTBUTEIIbHBIC YHCIIa KaK OECKOHEUYHBIC
JeCATUYHBIE IPoOH. B3anMHO 0/THO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM JICHCTBUTEIHHBIX
YuCel U KOOPAUHATHOW MPSMO.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(METHUYECKHE ACUCTBUSA C JACHCTBUTEIHLHBIMU
YHCIIAMHU.

Pa3mepsl 00bEKTOB OKpPYKAIOIIEro MUPA, ITTUTEIHFHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE.



[Tpubmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOMKeHus. OKpyrieHHe 4YHcell.
IIpukuaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHus1 M HEpaBEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEeHU, CBOASIIMXCA K KBaJApaTHbIM. bukBaapatHoe
ypaBHeHuE. [IpuMepshl pelieHust ypaBHEHUM TPETbEl M YETBEPTOM CTENEHEH Pa3JIOKEHUEM Ha
MHOXHUTEIH.

Pemmenue npoOHO-palioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 3a1a4 alredpandeckKum
METOJIOM.

VYpaBHeHHe C ABYMS NEpEeMEHHBIMH U ero rpaduk. PemieHune cuctem ABYX JTUHEWHBIX
YpaBHEHUN C JBYMS IIEPEMEHHBIMH. PemieHue cucreMm JABYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpPOM cTemneHu. |'paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33124 aJIreOpandecKuM CriocoOoM.

HucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampartneie HepaBeHcTBa. ['padumyeckass MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparnunas ¢ynkinus, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, # ux cBoiicTBa.

YuciioBble MOCIE10BATEILHOCTH U NPOrPECCUH

[TonsiTHEe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJjaHNe TOCIE0BATEIIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIioi N-To UieHa.

Apudmernueckas u reomerpudeckas rnporpeccun. @opmyinsl N-ro wieHa apuPpmMeTHIecKoi
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxeHne 4jaeHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY pPOCCHUHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTIKEHHUSAM POCCHUMCKMX MAaTeMaTUKOB M POCCHHUCKON
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAYKaxX M IMPUKIIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTHYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHUH, TPOLEAYpP TPaKTAaHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MpPOOJieM, CBA3aHHBIX C MPAKTUUYECKUM IMPUMEHEHHEM JOCTHXKEHHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOIO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOu
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOI0 00pa30BaHUs Ha MPOTSKEHUU BCEl
KHU3HU Ul YCHEeTHON Npo(ecCHOHaNIbHOM AEATENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAEKTOPUH OOpa30BaHUA U
YKU3HEHHBIX ITUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOILIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, pacCyKI€HUHN, YMEHUIO BUJETh MATEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl YelIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAUYMMOCTH JIJIS1 Pa3BUTHUS LIMBWIIN3ALIMHU, OBJIAJIEHUEM SI3bIKOM MAaTEMaTHUKU U MaTEMaTU4YECKOU
KyJIbTYpOH Kak CpEICTBOM IIO3HAHHUS MHUpPA, OBJIAJACHMEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) pusuyeckoe BocnuTaHue, POPMUPOBAHUE KYJIbTYPhI 310POBbS M IMOLMOHAIBHOI'0
Os1aromostyqusi:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOro 00pasa >KM3HH (340pPOBOE MUTaHHE, COATIaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) 3K0JI0OTMYeCKOe BOCIIUTAHHE:

OpHEHTalMe Ha MPUMEHEHHE MAaTeMaTHYEeCKHX 3HaHWMU NI pelleHHs 3a7ad B o01acTu
COXPAaHHOCTH OKpPYXKAIOIIEH Cpenpl, IJIaHMPOBAaHUSA IOCTYIKOB M OLEHKH MX BO3MOXKHBIX
MOCJEACTBUM Ui OKpY>KaroIlel Cpeibl, 0CO3HAaHUEM TJI00AIBHOTO XapaKTepa 3KOJIOIMYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAJIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIIC YMCHUC YUYUTLCA Y APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3

OIIBITA JIPYTUX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJECH,
HOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHSIX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATH
neQUIUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO

KaK BBI30B, TPEOYIOUIMI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIC DPEUICHUS W JCHCTBHS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU H MOCIIEICTBHS, (HOPMUPOBATH OIIBIT.
METAINPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJIbHBIC yqeﬁnble JeHCcTBUA

ba3oBble JJornveckue aelcTBUS:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MAaTEeMaTHYECKHX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHus
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOpPa30OBBIBATh CYKICHUS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIE U 00IINE, YCIOBHEIC,

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOpEUNs B (paKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IMpeiararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HMCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX M WHIIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

pa3dmpaTh T0Ka3aTeNbCTBA MATEMATHYECKIX YTBEPIKICHHUH (TTPSIMBIE M OT TPOTHBHOTO),
IPOBOJUTH CAaMOCTOSITEIbHO HECJIOKHBIE J0Ka3aTelbCTBA MaTeMaTH4YecKUX (akToB,
BBICTPAaNBaTh apryMEHTAIUIO0, IPUBOJUTH IPUMEPHI U KOHTPIpPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

BBIOMpATh CIOCOO pelieHus: y4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YIETOM CaMOCTOSATEBHO BBIICTICHHBIX
KPHUTEPHUER).

Ba3oBble ucciienoBate/bcKe 1eiicTBUA.

UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIIECMOBATCIIbCKHH ~ MHCTPYMEHT  ITO3HAHWS,
dbopMynHupoBaTh BOMPOCHL, GUKCUPYIOIINE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIIEHO
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (DOPMHUPOBATh THUIOTE3Y, apryMEHTHPOBATh CBOIO
MTO3UITUIO, MHCHHC,

MPOBOJUTH TI0 CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIH DKCICPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

CaMOCTOSTENIbHO  (popMynupoBaTh 000OIIEHHUS ©  BBIBOJBI IO  pe3yJbTaTam
MpPOBEEHHOTO HAOTIOCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000IICHHMIA;
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MMPOrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NTPOLECCCA, 4 TAKIKC BBIABUTaATh NPCATIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, JAHHBIX, HEOOXOIUMBIX
JUIsl pELLIEHNUs 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH HH(OPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (OpMy MpecTaBieHUs HHPOPMALIUK U WUTIOCTPUPOBATH pelllaeMble 3a7aun
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

BOCIIPUHUMATH ¥ (POPMYITHPOBATH CYKJICHUS B COOTBETCTBUU C YCIIOBUSMHU U ICISIMU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0J1e 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX IaeMON TEMBbI, IPOOIEMBI,
peraemMoit 3a71aun, BbICKa3bIBaTh UJIEH, HAIICJICHHBIC HA TTOMCK PEIICHHS], COMTOCTABIIATh
CBOM CYKJICHUS C CYXJICHHUSIMH IPYTHX YYACTHUKOB JMajora, 0OHapy>KMBaTh pa3inyiue
U CXOJCTBO TO3HIMHA, B KOPpPEKTHOU (opme (opMmynupoBaTh pa3zHOTIAcHs, CBOU
BO3PAXKEHUS,

MIPEACTABIATh PE3YJbTAThl PEIICHUS 33]1auM, YKCIIEPUMEHTA, UCCIIEI0BAHMS, TIPOEKTA,
CaMOCTOSITENIbHO BbIOMpATh (popMaT BBICTYIUICHUS C YYETOM 3aJad MPE3CHTAlUU U
0COOEHHOCTEHN ayAUTOpUH;

MMOHUMATh M UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U HHAUBUAYATIbHON pabOTHI pU
pelieHnr yueOHbIX MaTeMaTUUECKHUX 3a/1a4;

MIPUHUMATH 11€JIb COBMECTHOM JIEATEIbHOCTH, TUTAHUPOBATh OPTaHU3aIUI0 COBMECTHOM
paboThl, pacnpeaessITh BUIALI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboThI (00CykneHMs, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U APYTHE), BHITOIHATH CBOIO YacTh PabOThI U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPYTUMU YJI€HAMU KOMaHJbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/ia B OOIIHI MPOTYKT
M0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHuss ¢ y4€TOM HMMEIOLIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C Y4ETOM
HOBOW MH(OpMaInu.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoOIecca U pe3ysbTaTta perieHus
MaTeMaTHUUYeCKOM 3aJ1auu;
MPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBIABJICHHBIX TPYJIHOCTEW;



® OLEHUBATh COOTBETCTBUE PE3yNbTaTa AEATEIbHOCTU MOCTABICHHOMN LIEJIU U YCIOBUAM,
OOBSICHATH IPUUUHBI TOCTUKEHUS UM HEIOCTUKEHHUS 11€IH, HAXOJUTh OLIMOKY, 1aBaTh
OLICHKY IPMOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJjacce 0OOydYarolIMiiCcs TONYYUT CIEAYIOLUIUME IpEeIMETHBIE
pe3yibTaThl:

Yuciia 1 BLIYUCICHUA

BbimonHsaTe, couetas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeThyecKkue IEHCTBUS C
paluMOHaIbHBIMH YHCIAMHU.

HaxoauTe 3HaueHWs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHITH Pa3HOOOpPa3HbIE CHOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amMKUCH YUCEN K IpYyrod (MpeoOpa3oBhIBATH NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOYUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh uucna.

BBINONHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYMCICHUM, OLEHKY 3HAYEHUM YUCIIOBBIX
BBIPAKECHUI. BBINMOIHATE JEUCTBUA CO CTENIEHAMHU C HATyPAJIbHBIMU ITOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKU JEIUMOCTH, PA3I0KEHUE Ha MHOXKUTEIN HATYPAJIbHBIX YHUCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIC 3a1aud, CBSA3AHHBIE C OTHOIICHUEM BEIIMYUH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMH pacCMaTpuBaeMbIX OOBEKTOB.

Auaredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3aJIaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BoinonHsaTe npeobpa3oBaHus LEI0r0 BBIPAXEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIOIHATE YyMHOXKEHHE OJHOYICHA HA MHOIOYIEH W MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIecTBISATh PA3JI0KEHNE MHOTOWIEHOB HA MHOXHUTEIM C IOMONIBIO BBIHECEHHUS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHEHHUs (HOpMyJ COKpam&éHHOTro
YMHOKCHHS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaJTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsS MpaBWiia Mepexoaa OT
UCXOJHOTO YpaBHEHHUS K pPaBHOCWIbHOMY eMy. IIpoBepsTh, SBISETCA JIM YUCIO KOpPHEM
YpaBHEHHS.

[TpumensTh rpaduueckre METObI PH PEIICHNUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.
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[TonGupats mpUMepsl Map YUCed, SBISIOUIMXCS peIIeHUEM JTMHEHHOr0 YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHOM IIJIOCKOCTH TpauK JUHEWHOTO YypaBHEHHUS C JABYMS
HEPEMEHHBIMHU, NOJIb3YACh I'PpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTreMbl IByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemiaTth JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM MO
YCIIOBUIO 3a/layd, HMHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJadd IOJy4EHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD, BPEM,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpadudeckuil crocod NmpeicTaBiIeHUs M aHAIW3a UHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydeHuss B 8 kJjiacce 0oOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJPaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
CoZIepKalIMX KBapaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MallbIX YHUCEN C TMOMOIIBIO JAECATUYHBIX JIpo0el u
crene”en uucia 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAKEHHM, COAEPIKALIUX CTEIEHH C LIEJIBIM ITOKA3aTeIIEM.

BBIMONHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUH JIJIS pEIIeHUs Pa3IMYHBIX 337a4 U3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHbBIE YPAaBHEHUS, CBOJASIIUECS K
HUM, CHCTEMBI IByX YPAaBHEHUH C IBYMs [ICPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM YUCIE C
IpUMEHEHHEM IrpaUyecKuX MpeicTaBlIeHUH (YCTaHaBIMBAaTh, IMEET JIM YPaBHEHHE WIIU CHCTEMa
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).
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[TepexoauTh OT CIOBECHOW (OPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJeNu C
MOMOIIBI0 COCTABIICHUS YPAaBHCHHSI WJIM CHCTEMbl ypaBHEHWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]a4y TMOJTY4YEeHHBIN pe3ylbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl HILTIOCTPAIIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[ToHnMAaTh U HCIIONIBL30BATh (YHKIIMOHAIBHBIC TOHATHUS H SA3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003HaueHMsI), OTIPENENATh 3HaUCHHE (DYHKIMH 110 3HAYCHUIO apTyMEHTA, ONPEIEIIsATh CBOWCTBA
¢byHKIMY 10 e€ rpaduky.

CrpouTtsb rpaduku eMeHTapHbIX (YHKINN BUIA:

y = kIx, y = x2, y = x3y = |X|, y = VX, onucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxky.

K koHiy oOyueHuss B 9 kJjacce OOydarOUIMCsS MOJIYYHUT CICIYIONIUE TMPEIMETHBIE
pe3yabTATHI:

Yucia 1 BEIYUCTEHHSA

CpaBHHBATh U YIOPSIOUYMBATh PAIlHOHAILHBIC ¥ UPPAI[HOHAILHBIC YHCIIA.

BbinonHsATe apudMeTHUeCKUe NEHCTBHS ¢ PAllMOHAIBLHBIMU YHUCIIAMHU, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHATH BEIYUCIICHUS C UPPAIIMIOHATHHBIMU YHCIIAMH.

HaxomuTh 3Ha4YCeHUS CTETNICHEH C IENIBIMH ITOKA3aTeIsIMU ¥ KOPHEH, BEIYUCIIATH 3HAYCHUS
YHCJIOBBIX BBIPOKCHHIA.

OKpyrisTh AEWCTBUTEIbHBIC YHCIA, BBIMOIHATH HPUKHUAKY pE3ylbTaTa BBIYUCICHHH,
OIICHKY YHCIIOBBIX BBIPKCHHUH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaIpATHBIC YPaBHEHUS, yPAaBHEHUS, CBOIAIITUECS K HUM, TPOCTEHTIIHE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIISICTCS JIMHCHHBIM.

Pemate TekcToBBIe 3amauM  anreOpanyecKMM CHocoOOM C TOMOMIBIO COCTaBJICHUS
YpaBHEHUS WJIM CUCTEMBI IBYX YPAaBHEHUH C IByMS MIEpPEMEHHBIMHU.

[TpoBoauTH MpOCTEiilINe UCCIeA0BaHNUS YPAaBHEHUN U CUCTEM YpaBHEHUM, B TOM YHCIE C
MPUMEHEHHEM TpadUIeCKUX PeICTaBICHNN (YCTaHABINBATh, IMEET JIH YPAaBHEHUE HITH CHCTEMA
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peIICHHE
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3alMCHIBATh PEIICHHE C TIOMOIIBIO CUMBOJIOB.

Pemarh cucTeMbl THHEHHBIX HEPABCHCTB, CUCTEMBI HEPAaBEHCTB, BKITFOUAIOIIUE KBAIPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCHIBATh
pelIeHne ¢ MOMOIIbIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUHA

Pacrio3naBaTh GyHKIIMH H3yICHHBIX BHIOB. [I0Ka3bIBaTh CXeMATHYECKH PACIIOIOKECHHE Ha

KOOPJMHATHOMH MI0cKoCcTH TpadukoB GpyHkImil Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCMMOCTH OT 3HA4YCHUI KOA(PPHUIIMCHTOB, ONMUCHIBATH CBOMCTBA

GyHKIHA.
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Crtpouts 1 n300paXkaTh CXeMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIUH, ONHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacnio3naBate KBagpaTH4HYIO (GYHKIHUIO 110 (hOpMYIIe, IPUBOJUTH IPUMEPHI KBaPATUIHBIX
GYHKIMI U3 peaabHOM KU3HHU, PU3NKH, TEOMETPUH.

YuciioBble MOCI€10BATETLHOCTH U POTPECCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MPU PasHBIX CIIOCOOax
3aJjaHusl.

BBIMONHATE BBIYMCICHHS C HUCIONB30BaHUEM (GOpPMYT N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3agaum, cBA3aHHBIE C YMCIOBBIMH MOCIIEIOBATEIBHOCTSAMHU, B TOM YHCJIE 3a]1a4d U3
peanbHON KU3HU (C UCTIOJIB30BAaHUEM KaIBKYIATOPA, HU(POBBIX TEXHOIOTHIH).
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TEMATHYECKOE INTAHUPOBAHHUE
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7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Kourpoabnsie IIpakruueckue
NMPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeIUKCIICHUS. PanuoHanbpHEIe 25 1 bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
2 Anre6 27 1
JITCOPAMHCCIIC BHPDRCHIA https://m.edso0.ru/7f415b90
3 VYpaBHEHUS 1 HEPABEHCTBA 20 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f415b90
bubmmoteka IIOK
4 K . D 24 1
OOPAHHATEL H rpaQuich. OyHKLHH https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
5 IT 6 1
OBTOpeHHE 1 060bmenHe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME




8 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Konrpoabnbsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna u Beruncienus. KBagparueie 15 Bbu6mmoteka LJOK
KOpHH https://m.edsoo.ru/7f417af8
2 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6nunorexa LIOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubmmoreka [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnrebpanyecKkue BoIpaKEHUSI. bubmuoreka [IOK
4 15 1
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnorexa [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubmuoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.eds0o.ru/7f417af8
8 Oynkuuu. OCHOBHbBIE TOHATHS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
o DyHKuyH. THCIOBHIE QyRKLHH o https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 HosTopenne 1 obodwmenHe 6 L https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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9 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Konrpoabnbsie IIpakruyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BelunciieHus. JleiCTBUTENbHBIE 9 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C bubnnorexa [JOK
2 . . 14 1
OJIHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
VYpaBHeHus u HepaBeHCTBA. CHCTEMBI Bu6motreka [JOK
3 . 14 1
ypaBHEHUI https://m.edsoo.ru/7f419d08
bu6 OK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 htI/tIpSJ,I:I;I/?nT.G;jaSCI)JC;).ru 176419408
bu6nmorexa LIOK
5 o 16 1
YHIHHH https://m.edsoo.ru/7f419d08
bu6 OK
6 YucIoBbIe OCIEN0BATEILHOCTHU 15 1 htptIp::I;I/%T.GeI;asc])_E).ru 176419408
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 1 bu6mmoreka IIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBULIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* Anrebpa, 7 kiacc/ MakapsraeB FO.H., Muniok H.I'., HemkoB K.W. u apyrue,
AxkmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemnieHuney

» Anrebpa, 8 kiacc/ Makapsrues FO.H., Munmiok H.I'., Hemkos K.W. u apyrue; non
penakuuent TensikoBckoro C.A., AknmonepHoe oomiectBo «M3marenbetBo «IIpocBemenney
» Anrebpa, 7 kmacc/ Komsirun KO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemnieHuney

» Anrebpa, 8 kimace/ Komsirun FO.M., TkaueBa M.B., ®egoposa H.E. u npyrue,
AxmmonepHoe obmectBo «M3aatenbeTBo «IIpocBemnieHuney

» Anrebpa, 9 kiacc/ Makapsrues FO.H., Munntok H.I'., Hemuxos K.W. u apyrue; noxn
penakuuent TensikoBckoro C.A., AkimonepHoe oomiectBo «M3marenbetBo «IIpocBemenmey
* Anrebpa, 9 xiace/ Komsirun FO.M., TkageBa M.B., ®enoposa H.E. u npyrue,
AxkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

N3yuenue anredpsl B 7-9 kiaccax. Kuura nns yuurens. Konsrun FO.M. u np
MeTtoauueckue pekomeHaanuu. 7-9 knaccel (k yaueobauky Makaperuesa FO. H. u nip.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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