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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBIsETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHa
o0ecreurBaeT U3y4eHHEe APYTUX TUCHUILIINH, KaK €CTECTBEHHO-HAYUYHOI0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydaromuxcsi HAy4YHBIX MPEACTABICHUN O MPOUCXOKICHUH M CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBICHUH U
IPOIIECCOB B TNPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAMMBIX IS aJalTallid B COBpPEMEHHOM IM(poBoM obmiecTBe. M3ydyeHnue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS HA0JI0/1aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS U BBIBOJBI, (OPMYIUPOBaTh yTBEpkaeHUsI. OCBOeHHE Kypca anredpbl o0ecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIINUICHUSI OOYYalOMUXCs: OHH HCIOJB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHue anrebpe MpeAnoaracT 3HAYUTEIBHBIM OO0BEM CaAMOCTOSITEIBHON JACSITEIBHOCTH
oOyyaroluxcsi, TMO3TOMY CaMOCTOSITEIbHOE pELEHUEe 3ajJad  SBISIETCS  peajau3anuei
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «AnredOpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudYeckue JuHuH: «Yucna u
BBIUUCIICHUSY, «AJTeOpandeckue BBIpOKCHUS», «YPABHCHHS W HEpPaBEHCTBay, «DyHKIHHY.
Kaxxgas u3 3TUX coaepKaTelbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
M3Yy4YeHUs Kypca, B3aUMOJICUCTBYSI ¢ APYTMMH €ro JUHUAMH. B Xo/e uzydeHus yaeOHOTO Kypca
00y4JaroIUMCsl TPUXOAUTCS JTOTHUYECKH PACCYk AaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsA3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Asredpay» BKIOYEHbI HEKOTOPhIE OCHOBBI
JIOTUKU, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4ecKoro oO0pa3oBaHUA U
CIIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTHYeCcKOro
s3bika. ComepKaTenbHON U CTPYKTYPHOM OCOOEHHOCTHIO yUueOHOTro Kypca «AnreOpay sBIsSeTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHUU «Uucna W BBIUKCICHUS» CIYXKHT OCHOBOW [UIsl JajbHEHIIero
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIILICHUS,
(GbOpMUPOBAHUIO YMEHHSI TOJIb30BATHCA ANTOPUTMAMH, a TAKKe MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX I TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHUCIIC HA ypPOBHE
OCHOBHOTO 00I11er0 00pa30BaHUs CBSI3aHO C PAIMOHAIBHBIMU M HUPPAMOHATBHBIMHU YHCIIAMHU,
dbopMHUpPOBAHUEM TIPEACTABICHUIN O JMEHCTBUTEIBHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanre JByX aireOpamveckux JHHHN — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUST W  HEpPaBEHCTBa»  CHOCOOCTBYeT  QopMHUpoBaHWIO y  0OydYarOImIUXCS
MaTeMaTU4YeCcKOro armmnapara, HEOOXOJMMOIo Jisi pEeleHUs 3a7ad MaTeMaTUKH, CMEXHBIX
MPEeIMETOB U MPAKTHUKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa3oBaHus
yueOHBII  MaTepuan TPYNNHPYEeTCsl BOKPYT  PAalMOHAIBHBIX  BbIpaXeHHH.  Anredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMAaTUKH KaK S3bIKa JJIsi TOCTPOCHUS MAaTEMAaTHUYECKUX MOJIENEH,
OIMCAHUS MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOydeHus anredpe BXOAAT TakKe
JMaNbHEWIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, MJIs
OCBOEHHUSI Kypca UHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCYXKJICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanvie  (QyHKIHOHAIBHO-TpAaUUECKOW JIMHUM  HAIEJIGHO HAa  MOJIy4eHHUE
o0ydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEeMaTHYSCKON MOJIETH /I OTHCaHUs



U HCCIICZIOBAaHUS Pa3sHOOOpa3HBIX MPOIECCOB M SBJICHUN B Mpupoae u obmecTBe. M3ydyeHue
MaTepuana CHocoOCTBYET PAa3BUTHIO Yy OOYYaIOIIUMXCS YMEHHUs HCIIOJIb30BaTh pazluYHbIe
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEJICTABICHUN O POJIM MATEMATUKHU B Pa3BUTHH LIUBUIN3ALUU
U KyJIbTYPHI.

CormacHo yudeOHOMY IUlaHy B 7-9 KjaccaxX H3y4aeTcss y4deOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3lienbl coiepxkaHus: «Huciaa U BBIUUCICHUS,
«AnreOpanyeckue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3

yaca B Hejuenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEXOi OT OAHOM (GopMbI 3amucu Ipobei K
apyroi. [IoHsaTHE panMOHAIBHOIO YuUCia, 3allUCh, CPABHEHUE, YIOPAJIOYMBAHUE PALMOHAIBHBIX
yucen. ApupmeTndyeckue NeMCcTBUs ¢ pallMOHAIbHBIMU 4MciIaMu. Perienue 3anad u3 peaabHON
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTesIeM: ONpejeieHue, IpeoOpa3oBaHUE BbIPaKEHUM Ha
OCHOBE ONpEENCHHsI, 3auch OONbIIMX 4ncen. [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApoOU U
JIpoOu B BUJE NMPOLEHTOB. TpH OCHOBHBIE 3a/layd HA MPOLIEHTHI, PELIEHUE 3a/lau U3 peaabHOMN
IPAKTHKU.

[TpuMeHeHrEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HATYPaJIbHBIX YHCEIL.

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

Anredpanyeckne BbIPaKeHUs

[lepemeHHbIE, YHCIOBOE 3HAYECHHUE BBIPAXKEHUA C MEpeMEHHOW. [lomycTuMble 3HA4YEHUs
nepeMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEX/y BETMUYMHAMU B BUjE (GopMyJbl. Beruncinenus
no ¢opmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKEHHUH, TOXKIESCTBEHHO PaBHBIC BBIPAKECHUS,
npaBuiIa NpeoOpa3oBaHUsl CyMM M IPOU3BEJCHUH, MpaBUa PACKPBITHUS CKOOOK M NPHUBEICHHS
NOJOOHBIX CITaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpnnHownenbl 1 MHOrowieHsl. CreneHb MHoOrowieHa. CiiojkeHue, BHIYMTAHHUE, YMHOXKEHUE
MHOTO4JI€HOB. POpMyJIbl COKPAIEHHOIO YMHOXKEHHS: KBagpaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMsI, ITpaBUila MpeoOpa3oBaHusl ypaBHEHUS, PAaBHOCUIBHOCTh
YpaBHEHUM.

JIuHeliHOE ypaBHEHME € OJHOW NEPEMEHHOW, YMCIO KOPHEM JIMHEHMHOrO ypaBHEHMS,
pelieHne JIMHEWHBIX ypaBHEHMH. CocCTaBlI€HHME YPAaBHEHMM IO YCIOBHUIO 3anadyu. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JIByMs NepeMeHHbIMH U ero rpadpuk. Cucrema ABYX JMHEHHBIX
ypaBHEHUW C JByMs TEpeMeHHbIMH. PelieHue cucteM ypaBHEHHI CIOCOOOM TMOJICTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Touku Ha mnpsmol. UucinoBble NpoMeXyTkH. PaccrosHue mexnay IByms
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHar, ocu OX m Oy. AGcumcca W OpIuHAaTa TOYKH Ha
KoopAuHaTHOM MockocTu. [lpumepsr rpaduxoB, 3amaHHBIX (Qopmyrnamu. UYrteHue rpaduxos
peanbHbIX 3aBucuMocteil. [lonarue pynkuuu. ['paduk pynkuuu. CoiictBa pyHkuumit. JInnernas
¢byuknus, e€ rpapuk. I'padpux pynkuunm y = [x|. ['paduueckoe pemenne TMHEHHBIX YpaBHEHUN U
CUCTEM JIMHENHBIX YPAaBHEHUMN.

8 KIIACC

Yuciaa 1 BLIYHCTICHUS

KBanmpatueiii kopenb u3 uymcna. [loHstue 00 wuppanroHanbHOM uucie. JlecsTudHbIe
MPUOJIMKEHUS UppalMOHATBHBIX yncen. CBoWCTBAa apu(PMETHIECKUX KBAJAPATHBIX KOPHEH U HX
NPUMEHEHHE K MPEeoOpa3OBaHHUIO YHCIOBBIX BBIPAKEHUH M BBIYUCICHUSAM. J[eHCTBUTENbHBIE
qHCIa.

Crenens c 1eJIbIM TTOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.



Auredpanyeckue BbIpPaKeHHUs

KBaapatHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

Anrebpanueckast ApoOb. OCHOBHOE CBOWCTBO anreOpamveckoil apobu. Croxenue,
BbIUMTAaHUE, YMHOKEHUE, JIeJeHre ainredpanyeckux apoOei. PamuoHanbHble BBIpRKEHUS U UX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHHe, (opMmyna KOpHeW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHMH, CBOIANIMXCS K JIMHEHWHBIM W KBajapaTHbIM. [Ipocteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas uHTEprpeTanusi ypaBHEHHI C ABYMS MEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUN € JBYMS II€pEMEHHBIMU. IIpumepsl pelieHus CUCTEM HEIUMHEHHBIX YPAaBHEHUU C
JIBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

Uucnosple HepaBeHCTBA M HUX CBoMcTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHelHblE HEpaBeHCTBA € OJHOM mnepeMeHHOW. CucTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢ynkiuu. O6IacTh ONpeeseHNus U MHOXKECTBO 3HaueHui (pyHkuuu. CriocoObl
3amanus QyHKIUH.

I'paduk ¢ynkuuu. YUtenue cpoiictB ¢yHknuu mo e€ rpaduky. Ilpumepst rpaduxos
(GyHKIMH, OTpa)arolUX peajabHble IPOLECCHI.

OYHKIMH, OMUCHIBAIOIINE MPSIMYI0O M OOpaTHYIO MPOMOPLHOHATIbHBIE 3aBUCUMOCTH, HX
rpaduxu. ®ynximn y = x2, y = x3, y = \x, y=|x|. [padudeckoe perenne ypaBHeHHil i CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BLIYUCICHUSA

PanyonanpHble unciia, UppalMOHAIBHBIE YMCIIA, KOHEYHblEe M OSCKOHEYHBIE JECATHYHBIE
npobu. MHOXeCTBO JEMCTBUTENBHBIX 4YHCEN, JCUCTBUTEIbHBIE YMCIAa KaK OECKOHEYHbIe
JecATUYHbIe JpoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEKIY MHOKECTBOM JE€HCTBUTEIBHBIX
yyuceln U KOOPAUHATHOU MPSMOM.

CpaBHeHUE JeHCTBUTENBHBIX YHCEN, apu(MeTHdecKue JeHCTBUS C JIeHCTBUTEIbHBIMU
YUCIIaMH.

Pa3zMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEILHOCTH MPOLIECCOB B OKPYXKAIOILIEM MUPE.

[TpuOmmk€HHOE 3HAYEHHME BEIWYHMHBI, TOYHOCTh MNpuOImxkeHus. OKpyrieHue ducel.
IIpukuaka v OLlEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHUsI M HEpABEHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHMe. Penenne ypaBHEHHM, CBOIAIIMXCS K KBaApAaTHBIM. bUKkBapaTHOE
ypaBHeHue. lIpumepsl peleHus ypaBHEHHUM TpeTbel U YETBEPTOU CTEIIEHEH pa3IoKCHUEM Ha
MHOHUTEIH.

Pemenne  ApoOHO-pallMOHANBbHBIX  ypaBHeHMH.  PemieHme  TEKCTOBBIX 33134
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ JIBYMsI NEpPEeMEHHBIMH U ero rpaduk. PemieHue cucteMm ABYX JIMHEHHBIX
YpaBHEHUN C JBYMs IEPEMEHHBIMU. PelieHne cHUcTeM JIByX YpPaBHEHHUM, OJHO W3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH creneHu. ['paduyeckas MHTEpHpeTanuss CUCTEMbl YpaBHEHHH C
JIBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1ad alreOpanyeckuM CocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.

PemieHne nIMHENHBIX HEPABEHCTB C OJHOM INEpEMEHHOM. PelnieHue CUCTEM JIMHEWHBIX



HEpaBEHCTB ¢ OJNHOW mepeMeHHOH. KBanmpatHele HepaBeHcTBa. ['paduyeckas mHTepmpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

DOyHKUUHA

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, KOOpIuMHATHI BEPIIHHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn dyskmmit: y = kx, y=kx + b, y=k/x, y=x3, y="x, y = x| , 1 ux cBoiicTBa.

YuciioBbIe MOCIE10BATEIBHOCTH U NPOrPECCUH

[TonsiTHE 4YMCIIOBOM MOCIENIOBATEIBHOCTH. 3aJaHUE IOCIIECNOBATEIBHOCTH PEKYPPEHTHON
dbopmyioit u hopmyIoit N-ro dieHa.

Apudmerndeckas u reomerpudeckas nmporpeccuu. @opmMyisl N-ro wieHa apupmMeTndecKoi
Y TEOMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHre 4ieHOB apu(METHUYECKOW M TIeOMETPUYECKOM Iporpeccuii TOYKamMu Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 AKCIOHEHLUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHMSA TIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHSA MpOrpaMMbl y4dyeOHOro Kypca «Amnredpa»
XapaKTEepU3YOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIEHUEM HHTEpeca K TMPOLUIOMY M HACTOSLIEMY POCCUICKONM MaTeMaTHKH,
LHEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHUSIM pPOCCUHWCKUX MAaT€MAaTHUKOB M POCCHICKOMN
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJBb30BAHUIO 3TUX JOCTH)KEHUH B APYTUX HayKax U MPUKIIAJAHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TrpakJaHMHA M pealu3allid €ro Ipas,
NPEJCTAaBICHUEM O MAaTEeMAaTHYECKUX OCHOBaX (YHKIMOHHPOBAHUS DPA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOIEAYp TPaKIAHCKOro oOIlecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO ITHYECKHX NPOOJeM, CBS3aHHBIX C MPAKTUYECKHM IMPUMEHEHHEM IOCTIKECHHH
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIBbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha AaKTMBHOE YYacCTHE B PELICHUU MPAKTUYECKUX 3a/lad MATEeMAaTHUYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MAaTEMAaTUYECKOr0 0Opa30BaHUs Ha MPOTSKEHUH BCEH
JKU3HU JUIsSl YCTIEIHOW MpoeCCHOHANbHON JeSITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM HWHAMBHUIYAJIBHOM TpaeKTOpUM OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETMYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HUH, YMEHUIO BUAETh MATEMaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHEHTAlMe B JEsITEeIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX HpeICTaBIeHHH 00
OCHOBHBIX 3aKOHOMEpPHOCTAX pa3BUTHUs 4YeJOBEKa, MNPUPOAbI M O0OILIeCTBa, MOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak c@epbl YelOBEUECKOW JeSTeNbHOCTH, 3TaloB €€ pa3BUTHI U
3HAUMMOCTHU JJI Pa3BUTHS LIMBUIIU3ALIMH, OBJIA/ICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKO
KyJIbTypOl Kak CpEICTBOM I[IO3HAaHUS MHpaA, OBJAJACHUEM MPOCTEHIIMMH HaBbIKAMH
HCCIIEI0BATENIBCKON IEATEIIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, popMupoBaHUEe KyJbTYPBI 310POBbSI H IMOIHOHAJBHOIO
Os1aronosyqusi:

TOTOBHOCTBHIO IPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEICHHUS
3I0pOoBOro o0pa3a »KU3HHU (310pOBOE NMUTaHHE, cOaTaHCUPOBAHHBIA PEXHUM 3aHATUN U OTIbIXA,
perynspHas (Qu3nyeckask aKTUBHOCTB), c(hOPMHPOBAHHOCTHIO HABbIKa pedIeKCHU, MPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APyroro 4eJoBeKa;

7) 3K0I0THYeCKOe BOCIINTAHHE:

OpHEHTale Ha MpPUMEHEHHEe MaTeMaTMYeCKUX 3HAaHUM A peleHus 3afad B 00JacTH
COXPAaHHOCTH OKpYXKAloLIel cpenpl, IJIaHUPOBaHUS IOCTYIKOB M OLEHKM HX BO3MOXKHBIX
MOCNIEACTBUM AJIl OKpYXarollel cpeibl, OCO3HAHMEM IJ100aJIbHOTO XapaKkTepa 3KOJIOTHYECKUX
npo0JeM U myTel ux pereHus;

8) axanTanus K MI3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JEATeIbHOCTh, B TOM YHCIIE YMEHHE YYUTHCS y JIPYTUX
Jrofied, mpuoOpeTaTh B COBMECTHOU NEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIETEHILUN U3



OTBITA IPYTHX;

HEO0OXOUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHI, B TOM uucie GOopMyIUpOBaTh HJIEH,
MOHATHS, TUMOTE3bl 00 OOBEKTAaX W SBICHHUSX, B TOM YHUCIE paHee HEU3BECTHBIX, OCO3HABAThH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIHIO
KaK BBI30B, TpeOYyIOIIUNA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMble pELICHUS U JeHCTBUS,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU H MOCIIEACTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
bazoBble Jjornueckue JeicTBUSA:

BBISBJIATH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOIIEHUH MEXAy MNOHATHAMM, (HOPMYIHPOBATH OMNPEAEICHUS MOHATHM,
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMH, OCHOBAHUS IJII 000OIIECHUS
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

BOCIIPHHUMATh, (OPMYIHPOBATh U MPeoOpa3OBHIBATH CYKICHHS: YTBEPIAHUTEIHHBIC H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MIPOTUBOPEUNs B (PaKTax,
JAHHBIX, HAOJIOJEHUSAX U YTBEP)KICHUSX, MpeasiaraTb KPUTEPUU JJIsl BbISABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTelbCTBA MAaTEMaTHUYECKUX  YTBEpXKAEHUH (mpsiMble M OT
IPOTUBHOIO), IPOBOJUTH CaMOCTOSITENILHO HECJIOKHBIE JI0Ka3aTeIbCTBa
MaTeMaTHYeCKuX (DaKTOB, BBICTPAUBATh APryMEHTALMIO, TNPHBOIUTH TNPUMEPHI |
KOHTpHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

BbIOMpaTh CcHoco0 pemeHus yuyeOHOW 3ahauu (CpaBHHMBATh HECKOJBKO BAapUaHTOB
pelieHus, BbIOMpaTh Hanbojee MOIXOJAMIMNA ¢ YIETOM CaMOCTOSITENbHO BbIAEIEHHBIX
KPUTEPHEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

UCIIOJIb30BaTh ~ BONPOCHI  KaK  HCCIEAOBATENbCKUW  WMHCTPYMEHT  IO3HAHWS,
dbopMynupoBaTh BOMPOCH, GUKCUPYIOIINE TPOTUBOPEUNE, TPOOIEMY, CAMOCTOSITENEHO
YCTaHaBJIMBATb UCKOMOC H JJaHHOC, (i)OpMI/IpOBaTI) THUIIOTE3Y, apryMCHTHPOBAThL CBOIO
MO3ULINI0, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIA SKCIEPUMEHT,
HEOOJIBIIIOE HCCIEIOBAaHUE 10 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]TY COOO0M;

CaMOCTOSTENIbHO  (OPMYJIMPOBAaTh OOOOIIEHUST W BBIBOJABI IO  pe3yjabTaTaM
MPOBEAEHHOTO HAONIO/ICHHUS, UCCIIEOBAHUS, OIICHUBATh TOCTOBEPHOCTH MOJIYUYEHHBIX
PE3yIBTaTOB, BHIBOJIOB M 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIABUTATh MPEINOJIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmaunmeii:

BBISBIISATh HEAOCTATOYHOCTh W M30BITOUHOCTH WH(pOpPMAIMU, JAHHBIX, HEOOXOAUMBIX
JUISl pEILIEHNUS 3a/1a4H;

BbIOMpaTh, AHAJIU3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HMH(OPMALINIO
pa3IMYHbIX BUJOB U (DOPM Mpe/ICTaBICHHUS,;

BbIOMpaTh (popMy npeacTaBiIeHUus HHPOPMAIMK U WILTIOCTPUPOBATh PelIaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIUSIMU;



OLICHUBATh HAI&KHOCTh MH(POPMAIIUU N0 KPUTEPUSAM, NPEIJIOKEHHBIM YUUTEIEM WIIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCTIPUHUMATEH U (DOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIIOBUSIMHU U IEISIMH
OOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOK TOYKY 3pEHHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS [0 X0y PEIICHUs 3a7a4i, KOMMEHTHPOBATh
TIOJTyYCHHBIH PE3yIIbTaT;

B X0Jie 00CY>KICHHUS 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOi TeMBbI, IPOOIEMBI,
pelaeMoil 3a1a4n, BEICKA3bIBaTh UJICH, HAIIEJICHHbBIE HA MTOMCK PEIICHUs, CONIOCTABIISATh
CBOHU CYXKICHUS C CY)KICHHUSIMH JPYTUX YYaCTHHKOB JIMAJIOTA, OOHAPYKHBATh pa3IHuue
U CXOJICTBO IMO3UIMHA, B KOPPEKTHOH Qopme (HopMyaupoBaTh pasHOITIACHS, CBOH
BO3PaXKCHUS;

NPECTABIATh PE3YJIbTaThl PEIICHHs 3a7aud, YKCIIEPUMEHTA, UCCIEIOBaHUA, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (hopMaT BBICTYIUICHHS C Y4ETOM 3ahay MPE3eHTALUU |
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh W HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAHJAHOW W WHIMBUAYAIHHOH pPaOOTHI
IIPH PEIICHUN YYeOHBIX MaTEeMATHYCCKHX 3a71a9;

NPUHUMATD 1eJIb COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATh OPTraHU3aIU0 COBMECTHOMN
paboThI, pacrpeneliaTh BUIbl paboT, TOrOBapUBATHCS, 00CYXIaTh POIIECC U PE3yJIbTaT
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPymmoBbIX (opMax paboTel (00CyXkaeHUs, OOMEH MHEHUSIMHU,
MO3TOBBIC HITYPMBI M JIPYTHE), BBIIOJIHATH CBOK YacTh Pa0OThI M KOOPIMHHUPOBATH
CBOM JCMCTBUS C APYTUMH WICHAMH KOMaHJbI, OLEHHUBATh KAYeCTBO CBOETO BKJIA/a B
OOIIH TPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIAITh IIJIaH, aJTOPUTM peHIeHMs] 3ajadyd (WM €ro 4acth),
BbIOMpaTh CMoco0 pemeHuss ¢ Y4ETOM MMEIOMIMXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAPHAHTHI PELICHUN C y4ETOM
HOBOW MH(OpMaIUy.

CﬂMOKOHTpOJ’IB, SMOLMOHANIbHbIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIPOBEPKU, CAMOKOHTPOJIS IpoIiecca U pe3yiabTaTa PEeLICHUs
MaTeMaTHYeCKON 3ajauu;

IPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NP PEIICHUU 3a/1a4l, BHOCHUTD
KOPPEKTUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMJIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa JNEATEIbHOCTH MOCTAaBICHHON €N U YCIOBHSIM,
OOBSACHATH MPUYUHBI JOCTHKEHUSI MM HEJOCTHKEHHUS 11€7TU, HAXOIUTh OLIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuyeHuss B 7 kJjacce OOyYaOIIMNCA TMOIYYHT CIEAYIOIIHE TPEIMETHBIE
pEe3yIbTaTHI:

Yuciaa 1 BLIYMCTIEHUS

BrimonHATE, couyeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apuMETUUECKHE IEHCTBHS C
palMoOHaIbHBIMU YHCTIAMHU.

Haxonmuth 3HaYeHWs YHUCIOBBIX BBIPAKEHUN, MPUMEHSTH pPa3zHOOOpa3HBIE CIIOCOOBI H
npuéMbl  BBIYHMCIICHUS 3HAUYEHUN JPOOHBIX BBIPAKECHHM, COACpXKAIIUX OOBIKHOBEHHBIE W
JECATUYHBIC IPOOH.



[Tepexoauth OT oAHOM (popMBI 3amucH 4mcen K Apyroil (mpeoOpa3oBbIBATh AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTHM B OECKOHEYHYIO
JECATUYHYIO IpOOB).

CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKKUIKY U OLIEHKY pE3yJbTaTa BBIYHACICHHM, OLICHKY 3HAYEHHHM YHMCIIOBBIX
BBIPAKECHUM. BBINOIHATE JEMCTBUA CO CTEIIEHSAMHU C HATypaJIbHBIMU IIOKA3aTEIIMH.

[TpyuMeHATh NPU3HAKK JEIUMOCTH, PA3JI0KECHUE HA MHOKUTEIH HaTypaJIbHBIX YUCEIL.

Pemlate npakTHKO-OPUEHTUPOBAHHBIC 3aJa4d, CBA3aHHBIE C OTHOLICHUEM BEIWYMH,
IIPONOPLUUOHAIILHOCTBIO BEJIMYMH, IIPOLEHTAMH, UHTEPIIPETUPOBATE PE3YJIbTAaThl PEIICHHS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb30BaTh anredpanyecKyto TepPMUHOIOTHIO U CUMBOIHUKY, IPUMEHATH €€ B MpoIecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN IIPU 3a/1aHHbIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHsATe nmpeoOpa3oBaHus LEI0r0 BhIPaKEHHUsI B MHOIOWIEH IPUBEICHUEM MOJTO0OHBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BBINONHATP yMHOXKEHHME OJHOWIEHAa HAa MHOTOYWIEH M MHOIOYWICHAa HAa MHOIOYIIEH,
OpUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh pa3ioKEHUE MHOTOYJICHOB HAa MHOXKMTEIU C IIOMOIIBIO BBIHECEHHUS 3a
CKOOKH 00IIEero MHOXHTEJS, TPYINITHPOBKH CJIaraeMbIX, IPUMEHEHUS (POPMYII COKPAIIEHHOTO
YMHOXEHHUS.

[IpumeHsTh mpeoOpa3oBaHHUS MHOTOYIEHOB Ul PEIIEHUs Ppa3JIMYHBIX 33434 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOU ITPAKTUKU.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU MOKa3aTeNAMU JUIsl IPeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs] M HEpABEHCTBA

Pemarp sMHElHBIE ypaBHEHHUS C OJHOM INEPEMEHHOM, IIPUMEHSs IpaBHiIa NEpPEXona OT
HCXOJIHOTO YpAaBHEHUs K pPaBHOCWIBHOMY eMy. IIpoBepsTh, SBISETCA JIM YHUCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METO bl IPU PEIICHUH JTUHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupats npuMepsl nap YKuce, SBISIOLIMXCS PELICHUEM JIMHEIHOro ypaBHEHHUs ¢ JBYMs
IIEPEMEHHBIMH.

CtpouTb B KOOPIMHATHOW IUIOCKOCTH TpaduK JMHEHHOIO YypaBHEHHS C JBYMS
NEePEMEHHBIMH, MOJIb3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemars cucreMbl ABYX JMHEMHBIX ypaBHEHUH C ABYMsI IIEPEMEHHBIMHM, B TOM YHCIE
rpaduyecku.

CocraBiATh M pellaTh JUHEMHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUU I10
YCIIOBHIO 3aJa4d, HHTEPIPETUPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3a/1a4d I1OJYyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300pakaTb Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATAM, JIy4M, OTpPE3KH, WHTEPBAJIbl, 3alUChIBaTh YHUCJIOBBIE TMPOMEXYTKH Ha
anreOpanyeckoM sI3bIKe.

OTMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOpPJAWHATaM, CTPOWTH
rpaduku tuHeHHbIX GyHKuuid. CTpouts rpaduk GyHKINH y = [X|.

OnuceiBaTh € MOMOIIBIO (QYHKIHMM M3BECTHBIE 3aBHUCHUMOCTH MEXIY BEIUYMHAMMU:
CKOpPOCTb, BpPEMs, PACCTOSHHUE, I€HA, KOJIUYECTBO, CTOMMOCTb, NPOU3BOAUTEIBHOCTb, BPEMH,
00BEM paboTHI.

Haxoaute 3HaueHune QyHKIMM 10 3HAYEHUIO €€ apryMeHTa.



[Tonumats rpaduyeckuii cnoco® NpeACTaBICHUS U aHanM3a WH(GOpPMAIMM, U3BJIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydyenuss B 8 Kiacce oOyyaromuicsi MOMYYUT CIEAYIOIIHE IPEIMETHbIC
pe3ynbTaThl:

Yuciia v BBIYHMCICHUSA

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE JIEMCTBUTENBHBIX YHMCEN MJIs
CPaBHEHMsI, OKPYIJIEHHUS W BBIYMCIEHUHN, H300pakaTh JEHCTBUTENBHBIE YHUCJIa TOYKAMH Ha
KOOPJMHATHOU MPSIMOIA.

[IpuMeHATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJIpaTHBIC
KOPHH, UCIIOJIb3Ys MPU HEOOXOIMMOCTH KAJIbKYJISTOP, BHIMOIHIATH MpeoOpa3oBaHus BbIPAXKECHHIH,
COZEpKAIIMX KBAIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBarh 3amucy OOJBIIMX M MalIbIX YHCEN C TMOMOIIbIO JECATUYHBIX ApoOed u
crenenel yucina 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHSATh TOHSATHE CTENEHU C MEJIBIM TI0Ka3aTeleM, BBIIOIHATH IMPEOOpPa3OBAHUS
BBIPKEHUI, COAEPIKALIUX CTEIIEHU C LIEJIBIM ITOKa3aTeJIEM.

BbINONMHATE TOXIECTBEHHBIE IPEOOpa3OBaHUs pallMOHAIbHBIX BBIPAXKEHUH Ha OCHOBE
MpaBUJI ACHCTBUI HAJl MHOTOWICHAMH U aNreOpandyecKuMu ApoOsiMH.

PackiiagpiBaTh kBasipaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpumensTh npeoOpa3zoBaHusl BRIPAKECHUN ISl pEHICHUs PA3TUYHbIX 3a/1a4 U3 MaTEMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAlbHON IPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeliHble, KBaJApaTHbIE YPABHEHUSI M PallMOHAJIbHBIE YPaBHEHMsI, CBOJSAIIUECS K
HUM, CUCTEMBI JIByX YPABHEHUH C IByMs IEPEMEHHBIMU.

IIpoBOaNTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM YPABHEHUM, B TOM YHCIIE C
IpUMEHEHHEM TpapHuuecKuX NpecTaBieHnil (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WU CHUCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IPOYee).

[Tepexoaute OT cliOBeCHOM (HOpMYTHPOBKM 3akauu K e€ anreOpandeckod Moaenu ¢
MOMOIIbI0 COCTaBJICHMS YpaBHEHUS WJIM CHUCTEMbl YpaBHEHHM, WHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33J1a4y TIOJyYEHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsi CPABHEHMSI, OLICHKH, pEIIaTh JUHEHHbIE
HEpaBEHCTBA C OJHOW IMEpPeMEHHOW M HUX CHCTEMbl, JaBaTh TpaUUEcKyl0 HILIFOCTPALHIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUHA

[ToHnMaTh ¥ UCNOJIL30BaTh (DYHKIMOHAJIBHBIE MOHITHS U SI3bIK (TEPMHUHBI, CAMBOJINYECKHE
0003HaueHMsI), ONPEAETATh 3HaUeHNUEe (PYHKIMH MO 3HAYEHUIO apryMEHTa, ONpeNeNiaTh CBONCTBA
byakumu o e€ rpaduky.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y=k/x, y=x2, y =x3,y = [x|, y = VX, ONHCHIBATb CBOWCTBA YHCIOBOI DYHKIMHA 10 €&
rpaduxy.

K konmy oOyueHuss B 9 KJjacce OOyYalOMUNUCS TONYYUT CIASAYIOIINE TPEIMETHBIC
pE3yJIbTaThI:

Yucia v BbIYUCICHUSA

CpaBHUBATh U YIOPAJ0UYNBATH PAllMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BemonuaTe apudmMeTnueckue ASUCTBUS C pallMOHAIbHBIMU YMCIAMM, COYETas yCTHbIE U
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS] C MPPALMOHAIBHBIMU YMCIAMHU.

HaxoauTh 3HaueHUs cTeneHeil ¢ eNbIMH MOKa3aTeNsIMU U KOPHEH, BHIYMCIATh 3HAYCHUS
YHCIIOBBIX BBIPA)KEHUH.

OkpyrisTh JEHCTBUTENbHBIE YHCIIA, BBIIOJHATH NPUKUIKY peE3ysibTaTa BBIYMCIECHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.



YpaBHeHHUs H HEPABEHCTBA

Pemate nuHelHblE W KBaJpaTHblE YpPaBHEHMs, YPaBHEHUS, CBOASIIMECS K HUM,
npocTelime ApoOHO-PAUOHATBHBIE YPaBHEHHUS.

Pemate cuctembl IBYX JMHEHHBIX YpaBHEHUI ¢ JByMs NEPEMEHHBIMH U CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJISAETCS JIMHEUHBIM.

Pemate TekcTOBble 3ajaud  anreOpandeckuM CHOcoOOM € IOMOIIBIO COCTaBJIECHHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[TpoBoauTH MpocTeie NcClie0BaHUs YPaBHEHUM U CHCTEM YpPaBHEHUH, B TOM YHCIE C
pUMEHEHHEM TpaprUeCKUX MpeCTaBIeHUi (YCTaHABIMBATh, HIMEET JIM YPAaBHEHHE WIIM CUCTEMA
YPaBHEHHH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

Pemate nuMHEWHBIE HEPaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, H300paXkaTh peIICHUE
HEpaBEHCTB Ha YMCIIOBOW IPAMOI, 3aIIUCBIBATh PEILIEHHE C TIOMOIIbI0 CUMBOJIOB.

PemaTh cucteMbl TMHEIHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE KBaIpaTHOE
HEpaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HAa YMCIOBOH NPSAMOMN, 3aIUCHIBAThH
pelleHe ¢ TOMOIIBI0 CUMBOJIOB.

Mcnonb30BaTh HEpaBEeHCTBA P PEIICHUH Pa3IMYHbIX 3a]1ady.

DOyHKIUUHA

PacniozHaBaTh (yHKIIMU M3ydyeHHBIX BUJIOB. [I0Ka3bIBaTh CXeMaTHYECKH PacCIIOIOKEHUE Ha
KOOPJMHATHOM IIOCKOCTH rpadukoB GpyHKiwmii Buaa: Y = Kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y=1X, y = |X|, B 3aBHCHMOCTH OT 3HaueHUH KOIPDUIHEHTOB, OMUCHIBATH CBOMCTBA
(GyHKIMIA.

Crpouth M M300pakaTh CXEMAaTUYECKH IpaduKd KBAaJPAaTUUHBIX (YHKUUH, OMHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHMHA MO UX TpaduKaMm.

Pacno3HaBaTh  KBaJpaTHuyHyl0 (QyHKIMIO 10  (QopMmyle, MPUBOIUTH  MPUMEPHI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucnoBbie MOCIEI0BATEILHOCTH H IPOrPeCCUH

PacnioznaBath apudmMeTnyeckyro U reoMEeTpUYECKYyI0 MPOrpecCcuy MpHU pa3HbIX CHOco0ax
3aJlaHMs.

BbInonHATE BBIYMCIEHUS C UCHOJb30BaHHMEM (OpPMYN N-ro wieHa apupMeTH4YeCKOH u
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbl MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPIMHATHON TJIOCKOCTH.

Pemats 3am1auu, CBI3aHHBIE C YUCIIOBBIMU TOCJIEI0BATEILHOCTSIMH, B TOM YHCIIE 33]1a4M U3
peabHOM >KM3HM (C UCTIOIb30BAaHUEM KAJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).



Temarnueckoe IIaHUPOBAaHKE 110 AJIredpe

No Paznen Pacrnipenenenue yacos no Hroro 3a
n/n IpeaMeTy Kypc
7 8 9
1. Urcrna ¥ BBIYUCICHUS 25 17 10 52
2. Anrebpanyeckre BhIPaKCHHSI 27 20 0 47
3. YpaBHEHHsI 1 HEPABEHCTBA 20 30 34 84
4, DOyHKIIU 23 16 16 55
d. Yucnossie 0 0 17 17
MOCIIEA0BATEIHHOCTH U
IPOTPECCUu
6. CucreMbl ypaBHEHUN C JBYMS 0 11 11 22
epeMEHHBIMU
7. O000111€H1E U TOBTOPEHNE 7 8 14 29
Bcero 102 102 102 306
[TPAKTUYECKAA YACTh
KIJIACCBI KontposbHbie
paboThl
7 5
8 3
9 5

HUTOT0
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