AnHoTanmuu K padouum nporpammam AJIFEBPA 7-9 KJIACCBbI

B crpykrype mnporpammbl y4eOHOro Kypca «Anaredpa» s OCHOBHOTO OOILIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAep)KaTelbHO-MeToaudYeckue JuHuM: «Yucna u
BBIUUCIICHUS», «AJreOpandeckue BBIPAKEHUS», «YPaBHEHHUS M HEPaBEHCTBa», «DyHKIHMY.
Kaxxgas u3 3TuX cojepKaTeIbHO-METOANYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIEeT
U3y4eHHsI Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JMHUSMH. B Xo1e n3ydeHus yueOHOTo Kypca
00y4aroIuMCcsl TPUXOAUTCS JOTHUYECKH PACCyXAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBS3M ¢ 3THM B mporpaMmy y4eOHOTo Kypca «Aiaredpay BKIIOYEHBI HEKOTOPhIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eckoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MAaTEMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOro Kypca «AnreOpay sSBIseTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHuU «UYucia U BBIUMCICHUS CIYXKHT OCHOBOW [UIsl JajibHEIIero
U3y4eHHs] MaTeMaTHUKH, CIIOCOOCTBYET PA3BUTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIUICHUS,
(GbOpMHUPOBAHUIO YMEHHUSI TMOJIb30BATHCA AITOPUTMAMH, a TAK)KE MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX ISl TTOBCEJHEBHOHN KM3HHU. Pa3sBUTHE MOHATHA O YHCIE HAa YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAMOHAIBHBIMH M HUPPALMOHATIBLHBIMU YHCIIAMU,
(dbopMHUpPOBaHUEM TIPEACTABICHUI O NEHCTBUTEILHOM YHMCIE. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JByX aireOpamdeckux JHHHUH — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromUXCs
MaTeMaTU4YeCKOIo amnmnapara, HEOOXOJMMOIo /Jsi pEeLIeHUs 3aJad MaTeMaTUKH, CMEXHBIX
MPEeIMETOB U MPAaKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOro 00I11ero oopazoBaHus
yueOHBI  MaTepuan TIpPYNNHUPYETCs  BOKPYT  palMOHAIBHBIX  BBIpaXEHUH.  Auredpa
JEMOHCTPHUPYET 3HAUCHUE MATEMAaTUKH KaK S3bIKa JJIsi IOCTPOCHUS MAaTEMAaTHUECKUX MOJIENEeH,
OINMCAaHUA MPOLIECCOB U SIBICHUN peabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKXKe
JanbHEWIee pa3BUTHE aNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B YaCTHOCTH, IS
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMM JEAYKTUBHBIX PacCyXJIECHUU.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHUs, CIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpAaUUECKOM  JIMHUM  HaleleHO Ha  TOJy4eHue
oOydJaronMucs 3HaHUN 0 QYHKIMIX KaKk Ba)KHEUIIEH MaTEeMaTHYECKON MOJIETH JJisi OMHCaHUs
U HCCIIeZIOBAaHUS Pa3HOOOpPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u oduiectBe. M3ydeHue
Marepuaia CHOCOOCTBYET pPa3BUTHIO Yy OOyUYaIOMIMXCS YMEHHS WHCIOIb30BaTh DPa3IMYHbIC
BbIpa3UTENbHbIE CPE/ICTBA SI3bIKa MAaTEMAaTUKU — CJOBECHBIE, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B ((OpPMHUPOBAHHE NPEJICTABICHUNA O POJIM MAaTEMATUKHU B Pa3BUTHH LUBUIN3ALUU
U KYJIBTYPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3y4aeTcsi y4deOHBIM Kypc «Anredpay,
KOTOpBIM BKJIIOUAET CIEAYIOLUIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa M BBIUUCICHUSY,
«AnreOpanyeckue BbIpaKEHUN», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejlenmo), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJIETTIO).

COJAEPKAHUE OBYYEHUSA

7 KIIACC
Yuciia 1 BLIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXOA OT OAHON (opMbl 3amucu Apoleilt K
npyroi. IloHsiTue paMoHaIBLHOTO YKCIIA, 3alKCh, CPABHEHUE, YIIOPSAI0UYMBAHNE PALlMOHAIBHBIX



yucen. ApudMeTHueckue NeHCTBUA ¢ pallMOHAIBHBIMU YHCIaMU. Pemienue 3amad u3 peaabHOR
IPAaKTUKH Ha 4acTH, Ha ApoOHu.

CremneHp ¢ HaTypaJbHBIM IOKa3aTEJIEM: ONpEIEIICHUE, IPeoOpa30BaHuE BBIPAKEHUI Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00bIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33[a4ud Ha MPOILEHTHI, PEUICHUE 33a]ad U3 peabHOU
IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HaTYPAJIbHbBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM UYHCIIE NIpsiMasi U 00OpaTHasi MPOIOPLHOHAIBHOCTH.

Auredpanyeckune BbIpaKeHHUs

IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPDAKEHUS C NEpEeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHbBIX BbIPa)KEHUH, TOXKIECTBEHHO paBHbIE
BBIpQ)KEHUS, TPaBUIIa NMPEoOpa30oBaHUsl CyMM M TPOU3BENEHHM, MMpaBHia PACKPBHITUS CKOOOK U
IPUBEJCHUS IOJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

OpnowieHsl 1 MHOrouwieHsl. Ctenenb MHOrounaeHa. Cllo)KeHHE, BBIUUTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUS, IpaBuia NpeoOpa3oBaHus ypaBHEHUs, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneiiHOe ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOIO YpAaBHEHMS,
pelieHre JHMHEWHbIX ypaBHeHuM. CocTaBi€HHE YpaBHEHUH IO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOILBIO YPABHEHUM.

JluneliHOE ypaBHEHHE C ABYMS MEpeMEHHBIMHU U ero rpaduk. Cucrema JBYyX JTMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PemieHue cucreM ypaBHEHHMH cIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ IIOMOIIBI CUCTEM YPAaBHEHMIA.

DOyHKIUHA

Koopannara Toukm Ha npsMon. YuciaoBsle NPOMEKYTKH. PaccrosiHue Mexnay AByms
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATa TOYKM HA
KoopAnHaTHOM miockocTH. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuuu. I'padpuk ¢yHknuu. CpoicTBa (QYHKIMA.
Jluneiinas ¢ynkuus, e€ rpapuk. I'papux ¢pynkuun y = |x|. ['paduueckoe pemieHne JTUHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC

Yucsia v BbIYUCICHUSA

KBaaparueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanbHOM dwucie. [lecsaTuyHbie
npuOJIMKEHUsT UPPALMOHANBHBIX Yncesl. CBolcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH U MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCIEHUSAM. JlelicTBUTEIbHBIE
qucia.

CreneHb C 1eNbIM MoKa3aTeneM U €€ cBoiicTBa. CTaHIapTHAs 3alKCh YUCIa.

Auredpanyeckune BbIPaKeHHUs

KBanpatublii TpéxuseH, pa3inoxkeHne KBaApaTHOro TpEXWieHa Ha MHOXKHUTEIH.

Anrebpanueckast pobb. OcHOBHOe CBOHCTBO anreOpanyeckoit apobu. CioxkeHue,
BbIUMTAaHUE, YMHOXEHHE, AelieHHue ainredpandyeckux apoOeil. PanuoHanbHble BBIpRXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHus1 M HEpaBEeHCTBA



KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHHWiA, CBOOAIMXCA K JHWHEWHBIM M KBajapaTHbIM. [Ipocrteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas mHTEepHpeTanns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMeHHBbIMU. [IpuMepbl pemeHus cCucTeM HENMHEWHBIX YPaBHEHHU C
JIBYMsI [IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a/1a4 aareOpandecKuM CriocoOoM.

UucnoBble HepaBeHCTBA M HUX CBoWcTBA. HepaBeHCTBO ¢ OJHOM TNEpPEMEHHOM.
PaBHOCMIBHOCT, HepaBeHCTB. JIuHeilHbIE HeEpaBEHCTBA C OJHON mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKUUHA

[Tonsitue pynkuu. O6mMacTh onpeeacHUus U MHOXKECTBO 3HaYeHHH (yHKIHH. CriocoObl
3ananus QyHKIUH.

I'padux dyaxkuum. Utenue coicTB dyHkumm mo e rpaduky. [Ipumepsr rpadukos
(GyHKIUH, OTPaXKAIOUINX peaIbHbIEC TIPOIIECCHI.

OYHKINY, OMUCHIBAIOIINE MPSAMYIO U OOpPaTHYIO MPOMOPIMOHATIbHBIE 3aBHCUMOCTH, HX
rpaduxu. Oynxupn y = X2, Y = X3, y = Vx, y=|X|. ['padusdeckoe pemeHue ypaBHeHHl H CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BbIYUCICHUSA

PanyionaneHble 4yKcia, UppalMOHANIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXKECTBO JEHCTBUTENBHBIX 4YHCEN, ACHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHBIC
JecaTu4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JEeMCTBUTENBHBIX 4HCElN, apuMeTHuecKue ACUCTBUS C ACHCTBUTEIbHBIMHU
YUCIIAMH.

PazMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHUPA, JJIUTEIBHOCTh IPOLECCOB B OKPYXKAKOIIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue 4yuced.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUMN, CBOASAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pelnieHuss ypaBHEHUM TpeTbel M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenue JTPOOHO-PAIIMOHATIEHBIX YpaBHEHUH. Pemenne TEKCTOBBIX 3a71a4
areOpanyeckuM METOOM.

VYpaBHeHHe ¢ OByMs MEpPEeMEHHBIMU U ero rpaduk. Perienue cucreM ABYX JMHEWHBIX
YpaBHEHUN C IByMs II€pEMEHHBIMU. PellleHue cucTeM IBYX YpaBHEHHMH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpOpeTanus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemnieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepemMeHHOW. KBaapaTtHble HepaBeHcTBa. ['paduueckas MHTEpIpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBagparnunas ¢ynkous, e€ rpaduk u cBoictBa. [lapabona, KOOpAWMHATHI BEPUIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxn dyrkrmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = ||  ux cBoiicTsa.



Yuci10BbIe MOCIE10BATEIBHOCTH U NPOrPECcCUH

[ToHsiTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3aJJaHUE MOCIIEIOBATEIILHOCTH PEKYPPEHTHOM
dbopmyioit u hopmyIoi N-ro dieHa.

Apudmerndeckass M reomerpuyeckas — mporpeccud.  DPopmynbl  N-TO 4ieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI NIEPBBIX N YICHOB.

N300pakeHre 4ieHOB apU(PMETHUECKOM M TeOMETPUYECKOM IPOrpeccuil TOYKaMu Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 AKCIOHEHUUAIbHBIN POCT. CII0KHBIE POLIEHTHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUS MPOrpamMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEePU3yKOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K MPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHHWEM K JOCTH)KEHHMSIM POCCHUMCKMX MAaTeMAaTUKOB U POCCUHCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPaBICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA NMPOTSHKCHHUU BCEH
JKU3HU JJIs1 YCHEIIHON Npo¢eCcCHOHANbHON JeATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUI,
OCO3HAHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MaTEeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON Hayku Kak c(epbl YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAaHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3/J0POBOr0 00pasa »KU3HU (30pOBOE NMUTaHUE, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TAKOTO )K€ IpaBa JIpyroro 4YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIMEN HAa MPUMEHEHWE MaTEeMaTUYECKHX 3HAHWM IS pelieHus 3a/1ad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKPY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0OJieM U yTel X pelieHus;

8) ajanTanus K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHON NIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA JIPYTHUX;



HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMI, B TOM uucie (GOpMYIHPOBATH UJEH,
HOHATHS, TUIOTE3bl 00 0O0OBEKTaX M SABJIECHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
necTBus, GOpMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIbIT.
METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble JJornveckue aelCTBUS:

® BBIABIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPH3HAKHM MAaTEMAaTHUYECKHUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHSATHUH,
yCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KIacCU(HUKAIMKA, OCHOBAaHUSA JUIA OOOOIICHHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIN3A;

e  BOCIPHUHHMATH, (OPMYIUPOBATH M MPEOOPa3OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC,

®  BBIIBISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpPEUMsS B (haKTax,
JNAHHBIX, HAONIONCHUSIX W  YTBEPXKACHMSIX, TNpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEH M TIPOTUBOPECUHIA,

e JieNaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIFOUSHHUH M0 aHAJIOTUH;

e  pa30uparh JOKa3aTEbCTBA MATEMATUYECKUX YTBEPKIACHHUM (IpsIMble U OT MPOTHUBHOTO),
MPOBOJIUTh  CAMOCTOSTEIIBHO  HECJIOXKHBIC  JIOKAa3aTeIbCTBA  MaTeMaTHYECKUX  (PaKTOB,
BBICTPAWBaTh aPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl MU KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXICHHUS,

BbIOMpaTh CrHoco0 pelieHus yuyeOHOW 3aladuu (CpaBHUBATh HECKOJBKO BAapUAHTOB pELLEHUS,
BBIOMPATh HanbOJIee MOIXOIAIIUN C YYETOM CaMOCTOSATENIBLHO BbIICICHHBIX KPUTEPHUEB).
ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

®  WCIOJIB30BaTh  BOIPOCHl KAk  MCCIEIOBATEIbCKUM  WHCTPYMEHT  IO3HAHUS,
GbopMyIUpOBaTh BOIMPOCH], (PUKCHPYIOIIME MPOTUBOpEUHe, NPoOIeMy, CamMOCTOSATEIHLHO
yCTaHaBIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHUIO,
MHEHHE;

® [POBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IIJIAHY HECJIOKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE WCCIIEIOBAHUE 110 YCTAHOBJIEHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXAY COOO0i;

®  CcamMOCTOATENHHO (hopMyIHpoBaTh 000OIIEHUS W BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHMI;

®  TIPOrHO3WPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MTPEATIOTIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

®  BBIIBISTH HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIINH, JaHHBIX, HEOOXOIUMBIX IS
pEIIeHUS 3a1a9H;

e  BBHIOMpATh, aHAJTM3UPOBATH, CHUCTEMATHU3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAIIUIO
pa3IMYHBIX BUJOB U (DOPM TMIPE/ICTABICHHUS,

e BbIOMpaTh GopMy IpelcTaBiIeHUs] MH(GOPMALMU U WILTIOCTPUPOBATh pellaeMble 3aJauu
cXeMaMu, JuarpaMMaMi, MHOW TpauKoil 1 MX KOMOWHAIIUSIMH;

®  OIEHUBATh HAAEKHOCTh MHMDOPMALMU TIO KPUTEPHSIM, TPEITOKEHHBIM YUUTETIEM WIIH
chopMyITUPOBAaHHBIM CAMOCTOSTEIHHO.



KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe JelcTBHUA:
BOCIIPMHUMATh U (POPMYJIMPOBATE CYKACHUS B COOTBETCTBUU C YCIOBHMSMHU U LENSIMU OOLICHHUS,
SCHO, TOYHO, I'PAMOTHO BBIPaXKaTb CBOIO TOYKY 3pPEHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUs 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh [10JIy4YEHHBII pe3yibTar;
B XoAe OOCYXAEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IMPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh MJEH, HALIEIEHHbIE HAa IOMCK PEIIEHUs, CONOCTaBJISATh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHUKOB Juayora, oOHapyKuBaTh Pa3jIM4HUe U CXOICTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;
OpPEACTaBIATh PE3yJabTaThl pEIIEHUs 3aJadyd, OHKCIEPUMEHTa, MCCIEOBAHUSA, IIPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHHS C Y4€TOM 3aJad IpPE3eHTalUu U
O0COOEHHOCTEHN ayAUTOPUH;
IOHUMaThb W MHCIOJb30BaTh IPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHOH pabOThl NpHU
peleHnH y4yeOHbIX MaTeMaTUYEeCKHUX 3ajiay;

® [IpUHUMATH 1I€JIb COBMECTHOM AESATENBbHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM
paboThI, pactpenenaTh BUIAbl padoT, JOrOBapUBATHCS, 00CYKAATh MPOLECC U Pe3yIbTaT PadOTHI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

®  y4acTBOBAaTh B TPYIIOBHIX (hopMax paboThl (00CYKAeHUsI, 0OMEH MHEHUSIMH, MO3TOBBIE
IITYpPMBl ¥ JPYTHE), BBHIOJHATH CBOIO YacTh pabOTBl M KOOPAWHHPOBATH CBOU JCUCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYAaCTHUKAMH B3aMMOACHCTBUSI.
PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusauus:
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJrOPUTM pelleHHs 3ajaud (MM ero 4acTh), BbIOMpPATh
croco0 pemeHHss ¢ Y4E€TOM HMEIONIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAILIHH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

e BIJAJETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI MpOLEecca W pe3ysbTara peIIeHUs
MaTeMaTHYeCKON 3ajjauu;

® MpeABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPH PELIEHUH 3a]la4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

®  OIEHUBAThb COOTBETCTBUE pe3yNbTaTa JESTENbHOCTH MOCTaBJICHHOHN 1€ U YCIOBHSIM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenuss B 7 kJacce oOydaromMiics MOMYYUT CJEIyIOIUE MpeAMETHbIE
pe3yJIbTaThl:

Yucsia v BbIYUCICHUSA

BbimonHsATe, coueTas yCTHbIE M NMHCbMEHHbIE NpPUEMBI, apudmeTnyeckue IEHCTBUS C
palMOHATILHBIMHU YUCIIAMH.

HaxoauTh 3HaueHUsT YMCIOBBIX BBIPAKEHUN, MPUMEHATH PAa3HOOOpa3Hble CIIOCOOBI U
npuéMbl  BBIYUCICHHUS 3HAYEHWH JPOOHBIX BBIPAXKEHHWH, COJIEpKAUIMX OOBIKHOBEHHbBIE U
JeCATUYHBIE TPOOH.

[Tepexoauth OT OHOM (HOPMBI 3amMCU YKMCced K Apyroi (mpeodpa3zoBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATh U YIOPAI0UYNBATH palliOHATIbHbBIE YHCIA.

OxpyrysTh uncna.



BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIECHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BBIPAKCHM. BBINIOIHATE NEHCTBHA CO CTENEHSAMU C HATYPaJIbHBIMU IIOKA3aTEISIMH.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYypaJIbHbBIX YUCEIL.

Pemare nNpakTHMKO-OPHEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IIPONOPLUOHAIBHOCTHIO BEIMUMH, IPOLEHTAMH, UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0BEKTOB.

Auredpanyeckune BbIpaKeHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0r0 BBIPAKEHHUsI B MHOTOWICH HPUBEACHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJIHOWIEHAa HAa MHOTOYWIEH M MHOTOYIE€Ha Ha MHOTOYJIEH,
IPUMEHATH (HOPMYJIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCylecTBIATh Pa3I0KEHUE MHOIOWIEHOB HA MHOMKUTEIM C IIOMOIIbIO BBIHECEHHS 3a
CKOOKM OOLIero MHOKUTENS, TPYNIHPOBKHU ClaraeMblX, MPUMEHEHHsI (POpMyYJ COKpaIEHHOIO
YMHOXEHHUS.

[TIpumensaTs mnpeoOpazoBaHMsi MHOTOYICHOB JUI pPELICHMs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHOU IPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMM MOKa3aTeIsIMH Ul IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHelHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBUja MEepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpuMeHsTH rpaduyeckre METO/Ibl IPU PELICHUH JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[ToxOupatb mpUMeEpHI ap YUCE, SBISIOUINXCS peIIeHUeM JTHHEWHHOTO YPAaBHEHHS C IBYMSI
IIEPEMEHHBIMH.

Ctpouth B KOOpIMHATHOM IUIOCKOCTH Tpa@UK JHMHEWHOTO YpaBHEHHUS C JIBYMS
NEPEMEHHBIMH, TIOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBnsiTh M pemniath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHH IO
YCIIOBUIO 3a/layl, HWHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3a/layd IOJY4YEHHBIN
pe3yibTar.

DOyHKIUH

N300paxarb Ha KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCIOBBIE TNPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu TuHeRHbIX QyHKIMH. CTpoutsh rpaduk GyHKINH y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJINYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumath rpaduueckuil crnocod MpeCcTaBiIeHUS U aHANIW3a UHPOPMALMHU, U3BIEKATh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kJacce oOydaromuiics MOJMYYHUT CIEIYIOLIUE NpPEIMETHBIE
pe3ynbTaThl:

Yuciia 1 BbIYHCICHUSA



Hcnonp30BaTh HayaJbHBIE NPEACTABICHUS O MHOXECTBE JACHCTBUTENBHBIX YMCEN IJIs
CpaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHH, M300pa)xkaTh AEHCTBUTEIbHBIE 4YHMCIAa TOYKAMH Ha
KOOPJAMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOIO KBaJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE
KOPHH, UCIIONIB3YS MTPU HEOOXOAUMOCTH KAIBKYJIATOP, BHIIOIHATH PeoOpa30oBaHus BIPAKEHHIH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bare 3amucu OONBIIMX W MaJbIX YHCET C MOMOIIBIO JECATUYHBIX ApoOeH u
creneHel yucina 10.

Auredpanyeckune BbIpaKeHHUs

[IpuMeHATh MOHATHE CTENEHHW C LENbIM II0Ka3aTeleM, BBIIOJIHATh IpPeoOpa3oBaHUs
BBIPAXEHU, COIEPIKALUX CTEIIEHU C LIEIbIM II0KA3aTENIEM.

BBINONHATE TOXIECTBEHHBIE MPEOOpa30BaHUs pAlMOHAIBHBIX BBIPR)KEHUH Ha OCHOBE
NpaBuiI JSHCTBUN HAJl MHOTOYWICHAMH M alreOpandecKuMH JpoOsMu.

PacknapiBaTh KBaJApaTHBIN TPEXUICH HA MHOXKUTEIIH.

[IpumensaTs TpeoOpa3oBaHUs BBIPAKEHUH s PEUICHUs pa3MYHbIX 33434 M3
MaTEeMaTHKHU, CMEXHBIX IPEJMETOB, U3 PEAIbHOMN IPAKTUKH.

YpaBHeHusI 4 HePaBEeHCTBA

Pewiate nuHelHble, KBaJpaTHbIE YpaBHEHHs U PallMOHAIbHbIE YpaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTH MpoCTENIINE UCCIEOBAHNS YPABHEHUI U CUCTEM ypaBHEHMH, B TOM UYHUCIIE C
NpUMEHEHHEM TpadUYecKuX TPEACTABICHUN (yCTaHaBIMBAaTh, MMEET JHM YpaBHEHHE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U ITpoYee).

[lepexoauth OT ciOBeCHOW (GOPMYIMPOBKH 3ahayll K e€ anreOpandecKod MOJAETH C
IIOMOILIBIO  COCTaBJICHUS ypaBHEHHUS WJIM CHUCTEMbl YpPaBHEHUH, MHTEPIPETUPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y TIOJYyYEHHBIN pPe3ysIbTar.

[TprMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKHU, pelaTh JUHEHHbIe
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOX€ECTBa PEIICHN HEPaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh M  HWCHONB30BaTh  (YHKIMOHAIBHBIE TOHATHUS M SI3BIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYECHUS), OMPENEIATh 3HAU€HHE (PYHKIMU IO 3HAYCHHIO apryMEHTa,
OTpeNieNATh CBOWCTBA (PYHKIUU 110 €€ TpaduKy.

Ctpouts rpaduku 37€MEHTapHBIX PYHKIMHA BUJA!

y=k/x, y=x2,y=x3,y = [x|, y = VX, ONHCHIBATH CBOICTBA YHCIOBOH (YHKIMHU MO €&
rpaduxky.

K koniy oOyueHus B 9 kJacce oOydaromuiics MOJYYUT CIEIYIOLIUE NpeIMETHbIE
pe3yJIbTaThI:

Yucsia v BbIYUCICHUSA

CpaBHUBaTh U YIOPSAOUYMBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmMeTrueckue IeHCTBHS ¢ pallMOHAIbHBIMU YHCIIAMH, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJHATH BBIUMCICHUSI C UPPALIMOHATIBHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUs CTENEHEN C LEIBIMM N10KA3aTEIsIMU U KOPHEH, BBIYNCIIATH 3HAUYEHUS
YHCIIOBBIX BbIPAKEHUH.

OKpyrisTh JNEHCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKHUIKY peE3yjbTaTa BBIYMCIICHUH,
OLICHKY YHMCJIOBBIX BBIPQKEHUH.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeWHble W KBaJgpaTHblE YpAaBHEHUS, YPaBHEHMs, CBOJSAIIMECS K HUM,
npocTeiime ApoOHO-PaMOHATbHbIE YPaBHEHHUS.

Pemarp cuctembl IBYX JIMHEWHBIX YpaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIAETCS JIMHEUHBIM.



Pemate TekcToBble 3ajauM  anreOpanyeckMM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WM CUCTEMBI [IBYX YPaBHEHHH € IBYMs IEPEMEHHBIMU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPaBHEHHM, B TOM YHUCIE C
IpUMEHEHHEM TIpadUUecKuX TIpeAcTaBlIeHUil (ycTaHaBIMBaTh, HUMEET JIM YypaBHEHUE WU
cucTeMa YpaBHEHUI pelIeH s, €ClIi UIMEET, TO CKOJIbKO, M IIpoyee).

Pemate nuHeHHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pELICHUE
HEPaBEHCTB HA YMCIIOBOW MPSAMOM, 3aITUCHIBATh PEIICHHE C TIOMOIIHIO0 CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIUE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOIA,
3aIllUCBIBATh PEILIEHHE C TIOMOLIbI0 CUMBOJIOB.

Mcnonb30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 33/1a4.

DOyHKIUHA

Pacno3naBate GyHKIMHU U3YyYEHHBIX BHIOB. [I0Ka3bIBaTh CXEMaTHYECKH PACIIOIOKEHUE HA
KOOPAMHATHOM M1ockocTr rpadukoB GpyHkimil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3Ha4YeHHiT KO>()(UIHEHTOB, ONMUCHIBATE CBOHACTBA
byHKIHIA.

Crpouth M HM300pakaTh CXEeMAaTUYECKH TpapUKH KBAIPATUYHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBa/IpaTUYHbIX (DYHKIMH IO UX IpaduKam.

Pacno3naBare  kBagparnyHyro (QyHKIuO 1o  (Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJPaTUUHBIX QYHKLUI U3 peabHON JKU3HHU, (PU3UKH, FEOMETPHUH.

YucJioBbIE MOCJIe10BATEIbHOCTH U MPOrpeccun

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IPOTPECCUr MPU pasHbIX CIIOCOOax
3a/laHusl.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (GOPMYJN N-ro 4yjeHa apudMeTHuecKoll u
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a7a4d
U3 peabHOM KU3HU (C UCIIOJIB30BAaHUEM KaIbKYISITOPa, HU(PPOBBIX TEXHOIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBO 4acoB DJIeKTPOHHBbIE

HaumenoBanue

Ne (uudpossbie)

/| PA3AeI0B U TEM Beero Konrpoabublie IIpakrnuyeckue 0Bpa30BATEIBHBIE
NMporpamMMmsbl padoThI padoThI pecypebi
Yucna n

1 BBIYMCJICHHUS. o5 1 bubmuoreka [JOK
PaunonanbHbIE https://m.edsoo.ru/7f415b90
qucia

5 Anrebpanueckue 27 1 bubmumorexa [IOK
BBIPA)KECHUS https://m.edsoo.ru/7f415b90

3 YpaBHenus u 20 1 bubnmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90

4 i)oa(&ﬂf?;anl " 24 1 bubmuoreka [JOK

‘ https://m.edsoo.ru/7f415b90

DyHKIMHU

5 [ToBTOpEHUE U 6 1 bubnnoreka [JOK
00o01eHne https://m.edsoo.ru/7f415b90

OBIIEE

KOJIMYECTBO

YACOBIIO 102 > 0

I[TPOTPAMME



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

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBaHue
Ne (uudpossbie)
n/y  PA3ACIOB H TEM Beero Konrpoasubie IIpakrnuyeckue 06pa30BATEIBHBIE
NporpaMmMsl padoThI padoThI pecypebi
Yucna n
1 BBIUHCIICHHUSI. 15 bubmuoreka [JOK
KBanpatHsie https://m.edsoo.ru/7f417af8
KOpHU
Hucna u
2 BBIYMCJICHHSL. bu6mmoreka [JOK
CrerneHs C meNbIM https://m.edsoo.ru/7f417af8
[I0Ka3aTeleM
AnreOpaunyeckue
3 BBIPAYKEHHUS. 5 1 bubnnoreka [JOK
KBanpatHsiii https://m.edsoo.ru/7f417af8
TpEXWICH
AnreOpandeckue
4 BBIPAYKEHUS. 15 1 bubnuorexa [JOK
Anrebpanueckast https://m.edsoo.ru/7f417af8
Ipo0b
YpaBHeHus u
5 HEpaBEHCTBA. 15 1 bubnnoreka [JOK
KBanparubie https://m.edsoo.ru/7f417af8
ypaBHEHUs
YpaBHeHus U
6 HEPaBEHCTBA. 13 bubnuoteka [JOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUU
7 Efﬁfilfféf 12 1 bubmiorexa LIOK
: https://m.edsoo.ru/7f417af8
HepasencrBa
8 gz;{gs:g'e 5 bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
MOHATHUS
9 IC_II)P}II;{;;IBT; 9 bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
byHKIIUN
10 IToBTOpenue u 6 1 bubnuorexa [IOK
00o01IeHIe https://m.edsoo.ru/7f417af8
OBIIEE
KOJIMYECTBO
YACOBIIO 102 > 0

ITPOTPAMME
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TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne HawmmeHoBanmue
n/ | pasaesioB U TeM Bcer KoutpounHbl IIpakTuyecku (wipposLIe)
1 | mporpammet o e paGoTbI e paGoTLI o0pa3oBaTe/bHbIEC
pecypcbl
Yucna n
bu6nuoreka [IOK
] BPUIMCICHHA. 9 https://m.edsoo.ru/7f419d
JlelicTBUTENbHBIC 08
qucna -
Y PaBHCHHA 1 bubnmoreka [JOK
p  lcpapencisa. . 14 1 https://m.edsoo.ru/7f419d
YpaBHeHI/I}IUC OJTHOM 08
MIePEeMEHHOMN -
Y PaBHCHHS 1 bubnuoreka [JOK
3  [IcpapcucIBa. 14 1 https://m.edsoo.ru/7f419d
Cucremsl } 08
ypaBHEHUH -
VYpaBueHus u bubnuorexa [HOK
4 HepaBEeHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepasenctpa 08
bu6mmoteka [IOK
5 | ®Oyskuuu 16 1 https://m.edsoo.ru/7f419d
08
Uucnosbie bubmuotexa [JOK
6  mocmemoBareapbHOCT 15 1 https://m.edsoo.ru/7f419d
u 08
H6O B6T OpeHHE, bubmuorexa [JOK
7 obodmenHe, 18 1 https://m.edsoo.ru/7f419d
CHCTeMaTH3 ALl 08
3HAHUU -
OBILEE
KOJIMYECTBO
YACOBIIO 102 6 0

[TPOPAMME
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