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MMOSCHUTEJBHASA 3AIINCKA

Anrebpa sBSIETCS OTHMM W3 OIIOPHBIX KYpCOB OCHOBHOIO OOINEro 00pa3oBaHMs: OHA
obecreunBaeT U3yueHUe MPYTHX MUCLHIUIAH, KaK €CTECTBEHHO-HAyYHOIO, TaK U T'yMaHUTapHOIO
IIUKJIOB, €& OCBOEHHE HEOOXOIMMO JJIS IPOJOJDKEHUS 00pa3oBaHUS M B IOBCEAHEBHOM JKU3HHU.
Pasputre y oOyd4alommuxcs HAYYHBIX DPEIACTaBICHUM O IPOUCXOXKACHUH U CYIIHOCTH
anreOpandeckux abCTpakIyi, criocobe OTpaKeH!sl MaTeMaTHIECKOH HayKoH SBIEHUH H IIPOLECCOB
B TIPUpOJie W OOINECTBE, POMM MATEeMaTHYECKOIO MOJEIMPOBAHUSA B HAayYHOM IIO3HAHHH M B
[IPAaKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHPOBO33PDEHHA M KadyeCTB MEIIUICHHUS,
HeOOXONUMBIX JUIS aJanTaldd B COBPEMEHHOM Iu(poBoM olmecTBe. M3yuenue anreGpsl
obecIieunBaeT pa3BUTHE YMEHHS HaOIOMaTh, CPaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIIEHNs, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEWCTBHA H
BBIBOJBI, (hOpMynupoBaTh yTBepxkneHWs. OcCBOGHHE Kypca anreOpbl OOECIEYHBAET pa3BHTHE
JIOTHYECKOT0 MBIIUICHUS OO0yYarolXcs: OHM HCIONB3YIOT [ENyKTUBHBIE M HHIYKTHBHBIE
paccyxaeHus, o600ImeHne ¥ KOHKPeTH3aImIo, abcTparupoBanne 1 aHanoruro. OOyueHue anrebpe
IpEIOIaracT 3HaYUTEIbHBI 00BEM CaMOCTOSTENBbHOH [EATENRHOCTH 00ydarolmuxcs, MO3TOMY
CaMOCTOSATENILHOE PEIIEHAE 3a/ad ABIIETCS pealu3aliuell 1esTeIbHOCTHOTO IPUHIMIIA 00ydeHHS.

B cTpykType mporpaMMsl yaeGHOTO Kypca «Anredpay ULl OCHOBHOTO 00IIero oopasoBaHus
OCHOBHOE MECTO 3aHHMMAIOT COJIEpXKaTelIbHO-METOANYEeCKHe JMHUU: «Uucna ¥ BBEMYHUCICHHAN,
«Anrebpanyueckue BHIPaKEHUs», «YpaBHEHWS H HepaBeHCTBa», «Dymknmm». Kaxmad u3 sTHX
COZIEPIKATEIbHO-METOIMYCCKUX JIMHUN Pa3BUBAeTCS Ha NPOTSKEHHMH TPEX JIET M3ydeHHs Kypca,
B3aHMOJEHCTBYS C APYIrMMH €ro JHHHSIMH. B Xone m3ydeHHS y4eOHOro Kypca O0O0ydarommumcs
IPUXOUTCS JIOTHYECKH PacCy’KAaTh, HCIONb30BaTh TEOPETUKO-MHOKECTBEHHBIH A3LIK. B ¢BA3M ¢
3THM B IIporpamMmy yuebHOro Kypca «Amnrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBEI JIOTHKH,
IpEICTABIIEHHBIE BO BCEX OCHOBHBIX pa3eiaX MaTeMaTHIecKoro 00pa3oBaHus B CIOCOOCTBYIOIHE
OBJIAZIEHHUIO O0YJAIOIIMMICS OCHOB YHUBEPCAIFHOTO MaTeMaTH4YecKoro a3bika. ColepxaTebHOl 1
CTPYKTYpPHOM o0COOEHHOCTBIO ydeOHOro Kypca «Anrebpa» £BIAETCS €ro HMHTErPUPOBAHHBIA
XapakTep.

Cognepxanne muHAE «UucTa ¥ BEIMACICHUI) CIIy’KUT OCHOBOH I JANbHEHINET0 U3YUCHUST
MAaTEeMaTHKH, CIIOCOOCTBYET Pa3sBUTHIO ¥ 00yJYarOIUXCs JIOTHYECKOTO MBIILIEHHUS, (POPMUPOBAHHIO
YMEHHsSI [OJNB30BATBCS AQITOPUTMAaMH, a TakKe IPHOOPETEHHIO MPAKTHYECKUX HABBIKOB,
HEOOXOIMMBIX JJIS TOBCETHEBHOM >KM3HW. Pa3BUTHE IOHATHSA O 4YHCIIE HA YPOBHE OCHOBHOTO
06IIero 06pa3oBaHus CBA3AHO C PAOHATBPHBIMA U HPPAMOHATBHEIMY JUCIaMHK, GOPMUPOBAHHEM
IpEJICTaBICHAM O NEeHCTBUTENPHOM UHCIIE. 3aBEPIICHHE OCBOECHMSA YHCIIOBOM JIMHWM OTHECEHO K
cpenHeMy obrmemMy 06pa3oBaHHMIO.

Conepixanue AByX alredpandecKux JIMHUN — «AJNreOpandecKue BEIPOKEHHU) U «Y PABHCHHUS
H HEPABEHCTBa» CIOCOOCTBYeT (OPMHPOBAHMIO y 0OyJarommXcs MaTeMaTHYeCKOro amrapara,
HEOOXOQUMOTO Ui pelIeHHsl 3aJad MaTeMaTHKH, CMEXHBIX IIPEIMETOB M IMPaKTHKO-
OPHEHTHPOBAHHBIX 3aj1a4. Ha ypoBHE OCHOBHOro 00ImIero oO6pa3oBaHus y4eOHBIH MaTepHal
IPYNIIAPYETCA BOKPYT PpAlMOHATBHBIX BEIpAKCHMH. Anrebpa IEMOHCTPUPYST 3HAYCHHE
MaTeMaTHKM KaK $3BIKA IS TOCTPOSHMSI MaTeMaTH4eCKHX MOJEJNEH, ONMCAHHS IPOIECCOB U
ABIIEHMH peanbHOro mupa. B 3amaun obydeHus anrebpe BXOAAT TaKKe HajbHCHINee pPasBUTHE
ANTOPUTMIIECKOTO MBIILIEHHS, HEOOXOAMUMOro, B YaCTHOCTH, NI OCBOCHHSA Kypca HH(pOPMAaTHKH,
¥ OBIafcHWE HABEIKAMH JAEOyKTHBHBEIX paccyxuenuii. [IpeoOpasoBaHHE CHMBOIBHBIX (Gopm
CIIOCOGCTBYET PAa3BUTHIO BOOOPAXKEHHUS, CIIOCOOHOCTEN K MATEMAaTHIECKOMY TBOPYECTBY.

Comepxanve  (QYHKIMOHAIbHO-TpAaQHYECKOHM  JHHHH  HAIEICHO  HAa  TIOJIyYCHHE
ofyJaromuMucs 3HaHKUM 0 QYHKIUIX KaK BaKHEHIIEH MaTeMaTHIeCKOX MOJCIH JULL ONHUCAHUA U
HCCIIEIOBAHUS Pa3sHOOOPasHBIX IIPOLECCOB M SBICHHH B mpupoge u obmectse. l3yduenue
MaTepHala CIOCOOCTBYeT pa3BUTHIO Yy OOyJalOIlMXCs YMEHHs HCIONb30BaTh Pa3IMIHBIC
BBIPA3UTENbHEIE CPENCTBA S3BIKA MATEMATUKH — CJIOBECHBIE, CHMBOIIMYECKHE, Tpadrdeckue,
BHOCHT BKJIaJ B (OpMUPOBaHHUE MPEACTABICHNUH O POIM MATEMAaTHKH B Pa3BUTHH IUBHIM3AlUH H
KYJIBTYPEL



CornacHo yuebHOMY IuTaHy B 7-9 Kiaccax m3ydaeTcs yueOHbIN Kype «Airebpay, KOTOPHI
BKJIFOYACT  CIEAYIOIIME OCHOBHBIE pa3feNbl  comepkaHust: «Uwcna ©  BEIYHCICHHIY,
«AnrebpandecKkue BEIPaKCHUA», « Y PAaBHEHHUS U HEPABEHCTBAY, « DyHKIMH Y.

Ha u3yuenne yuebHOro Kypca «Anrebpa» oroxutcsa 306 gyacor: B 7 kimacce — 102 uaca (3
Jaca B Helemo), B 8 kmacce — 102 waca (3 waca B Hexemo), B 9 kiacce — 102 gaca (3 gaca B

HEJIEITIO).



COJEPKXAHMUE OBYUYEHUSA
7 KJIACC

Uncna v BIYHCIEHHUS

Jpobu 0OBIKHOBEHHBIE U JECATUYHBIE, TIEPEX0 OT OJAHOM (OPMBI 3amucH Apodeit K APYyroi.
[lonsiTHe palMOHAIBHOTO YHCIA, 3aIHCh, CPaBHEHHE, YIIOPSIOYMBAHHWE DPANMOHAIBHBIX YHCEIL.
Apudmerndeckue DEHCTBUS C PallMOHATIBHBEIME YHCIaMU. Pelnenue 3a1ay U3 pealbHON MPaKTHKA
Ha 9acTH, Ha JpoOH.

CreneHb C HaTypalbHBIM IIOKa3aTelleM: OIIpeleNicHHe, NpeoOpa3oBaHME BBIpAXKEHHH Ha
OCHOBE OIpEeIENeHUs, 3allich OONBIMKUX 4YHCeN. IIpoleHTE!, 3amuch IPOIEHTOB B BHAE APOOH H
IpoOW B BHJE IPOIEHTOB. IpHM OCHOBHBIE 3aJayd Ha IPOIEHTHI, PEIICHHE 3alad U3 peajbHOM
MPaKTHKH.

[IpuMeHeHrE TPU3HAKOB AETUMOCTH, PA3JI0KEHUAE Ha MHOXKUTENN HATyPAIbHBIX YHCEIL.

PeanpHBIe 3aBUCUMOCTH, B TOM HHCIIE NIpsMas U oOpaTHas TpOIOPIIMOHAIEHOCTH.

Aunredpandeckne BbIpaKeHHS

[TepeMeHHBIE, 9HUCIIOBOE 3HAYECHHE BBIPAKCHHS C HEpeMEHHOM. J[OMyCTHMBIC 3HAYEHUS
nepeMeHHBIX. [IpencTaBieHne 3aBUCHMOCTH MEXIY BEIMYMHAMHU B BHUIE GopMyIsbl. Beraucinenus
mo dopmynam. IIpeobpasoBanre OYKBEHHBIX BBIPAXKESHHH, TOXIECTBEHHO paBHBIE BBIPa)KEHUS,
mpaBwia npeobpa3oBaHUS CyMM M IIPOU3BEAEHUN, IIpaBHUia PACKPBITUS CKOOOK U IPUBEICHHA
OIOOHBIX CIIaraéMbIX.

CBoficTBa CTENEHH ¢ HATYPAILHBIM IIOKA3aTEIIEM.

Opmaowrensl ¥ MHOrowrieHbl. CteneHs MHorowieHa. ClokeHHe, BHIUMTAHHE, YMHOXKECHHE
MHOTOWICHOB. QOPMYINBI COKPaIIEHHOTO YMHOMXEHUS: KBaJpaT CyMMBI M KBaJgpaT pPa3HOCTH.
@opmyita pa3HOCTH KBAAPaToOB. Pa3iokeHHe MHOTOWIEHOB Ha MHOJKHTEIH.

YpaBHeHHsI 1 HEpaBeHCTBA

YpaBHEHWE, KOPEHb YpaBHEHHS, IpaBUia MpeoOpa3oBaHUS YpaBHEHWsS, PaBHOCHIIBHOCTB
YpaBHEHHUH.

JIvHeltHOE YpaBHEHHE C OJTHON ePEMEHHOM, YHCII0 KOPHEH JIMHEHHOTO ypaBHEHU, PEIICHHE
THHEWHBIX ypaBHeHHH. CocTaBeHHe YpaBHEHHH 110 yCIOBHUIO 3aa4dl. PelneHne TEKCTOBBIX 3a1a4 C
MIOMOIIBIO YPaBHEHUH.

JluneiiHOoe ypaBHEHHE C JBYMs NEpEeMEHHBIMH U ero rpaduk. Cucrema IBYX IMHEHHBIX
ypaBHEHUH C IByMsI IIepeMeHHbIMH. PeIleHme CHCTeM ypaBHEHHH cIoco0OM IIOJCTaHOBKH.
[TpuMepsl pelneHus TEKCTOBBIX 3a/1a4 ¢ IIOMOINBIO CUCTEM ypaBHEHHH.

DOyHKUHTHA

Koopaunara Toukw Ha mpssMoi. UncIoBbIle IPOMEXKYTKH. PaccTosHue MEXKIY ABYMs TOYKAMU
KOOPJIMHATHON NPAMOH.

[TpsmoyronpHas cucteMa KoopauHat, ocu Ox m Oy. Abcrucca M opAMHATa TOYKH Ha
KOOPIMHATHOM IIocKocTH. [IpuMepbl rpadukoB, 3amaHHBIX (opMmymamu. YUreHme rpadukoB
peanbHBIX 3aBucuMocteit. [loustre pynkiuu. I'padux dynknuu. Cpo¥ictBa Qynkumi. Jlune#Has
Gyuxnus, e rpaduk. I'pabux ¢pyrknum y = [x|. 'padudeckoe pemenne TMHEHHBIX ypaBHEHUN U
CHCTEM JIMHEHHBIX YpaBHEHUH.

8 KJIACC

Yucsa 1 BbIYHCICHHS

KsanpaTubiii kopenb w3 umcna. [loHATHe 00 HppalHOHATbHOM dHCHE. JleCATUYHBIC
MPUOJIMKEHHS UPPAlMOHATBHEIX 4ucesl. CBOHCTBAa apHQMETHYECKHMX KBaIpPAaTHBIX KOpHEW U HX
IPUMEHEHHE K MTPpe0Opa3oBaHMIO YUCIOBBIX BRIPAKEHUH M BEIYUCICHUAM. J[efCTBATEIFHEIC YHCIIA.

CreneHb ¢ 1eTbIM TOKa3aTeaeM U e€ cBoiicTBa. CTaHmapTHAA 3aIIKMCh YUCIIA.

AdrefpandecKue BbIpasKeHHS

KBampaTHeril TpEXWIEH, Pa3I0XKEHHE KBaAPaTHOIO TPEXWIECHA Ha MHOKUATEIIH.



AnreOpanueckass apobs. OcCHOBHOE CBOHCTBO anrebpamdeckoit mapobu. CrokeHwue,
BBIYMTaHUE, YMHOXXEHUE, [elleHHe anredpandeckux ApoOed. ParmoHambHBIE BEIPAXKEHHS W HX
npeobpa3oBaHue.

YpaBHeHHS U HEpaBeHCTBa

KBanpatHoe ypaBHeHHe, (GopMysa KOpHEH KBaJpaTHOrO ypaBHEHHS. Teopema Buera.
Pemenune ypaBHeHu#, cBomdmuxcs K JIMHEHHBIM U KBajpaTHeM. [lpocrelimme mpoOHO-
panOHAIbHBIE YPAaBHEHHUS.

['paduyeckast mHTEpHpeTAIsl YpaBHEHMH C JBYMS IEPEMEHHBIMM W CHCTEM JIHHEHHBIX
YPaBHEHHUH C IByMS NEpPEeMEHHBIMH. [[prMephI pelneHus CHCTEM HETMHEWHBIX YPaBHEHUN C IBYMS
IIepEMEHHBIMY. :

Pemenne TeKCTOBBIX 33/1a4 alIre0pandecKiM CIIOCOO0M.

UYucnoBble HEpaBeHCTBA W MX CBOHcTBa. HepaBeHCTBO ¢ OIHOH IepeMEHHOH.
PaBHOCHIBPHOCTD HEpaBeHCTB. JIMHeHbIE HEpaBEHCTBA ¢ ONHOM nepeMeHHoH. CHCTeMBI THHEHHBIX
HEPABEHCTB C OJHOU NIEPEMEHHOM.

DyHKIHHA

[Torstue ¢ynknuu. O6nacTb onpeneneHUs U MHOXKECTBO 3HaueHMH ¢yHKuuu. Croco6s!
3amaHust QyHKIHH.

['padux dyskmun. YreHne cBodcTB GyHKIMH 110 €& rpaduky. [IpuMeps! rpadukoB QyHKIMH,
OTpaXKaroIUX peabHBIE IPOIECCH.

DYHKIXY, ONKCHIBAIOIIME NPAMYIO W OOpATHYIO MpPOIMOPIMOHAILHBIE 3aBUCHMOCTH, HX
rpaduku. Oynkmun y = x2, y = x3, y = Vx, y=|x|. [padudeckoe pelrenne ypaBHEHUH U CHCTEM
YPaBHEHHUH.

9 KJIACC

Yucaa 1 BHIYHCICHHAS

ParmoHanbHBIe YHCTa, WppalMOHAIBHBIE YHCIa, KOHEUHBlE U OECKOHEYHBIE AECATHYHBIC
npobu. MHOXKECTBO MAEHCTBHTENBHBIX YHCEN, NOEHCTBUTENBHBIE 4YHCIAa KaKk OECKOHEYHBIE
JecATHUHBIE ApoOu. B3amMHO OZHO3HAYHOE COOTBETCTBHE MEXKIY MHOMKECTBOM AECHCTBHUTEILHBIX
YHCEN U KOOPAUHATHON IIPAMO.

CpaBHeHHE AEHCTBUTEIBHBIX UYHCEN, apu(pMETHUecKHe IeHCTBHA C AeHCTBUTEIbHBEIMHU
4K CIIAMH.

Pa3sMepbl 06BEKTOB OKPYIKAIOIIEr0 MUPA, IITHTEIBHOCTD IIPOIIECCOB B OKPYKAIOMEM MHUPE.

[TpubmwkEHHOE 3HAYEHHE BEJIWYMHBL, TOYHOCTh NpHOMmkeHHa. OKpYIIeHHE YHCElL
[Ipukuaka U OIleHKa Pe3yIbTaTOB BEIYUCIEHUH.

YpaBHeHud U HepaBeHCTBA

JluneliHoe ypaBHeHUE. Pemnenne ypaBHEHUH, CBOIAIUXCS K TUHEHHBIM.

KBanpaTHoe ypaBHEHUe. PeleHre ypaBHEHHUH, CBOIIINMUXCA K KBaZpaTHBIM. bUKBagpaTHOE
ypaBHeHHe. [IpUMEpHl pemeHus] ypaBHEHUU TpeTbed M YETBEPTOM CTENCHEH pasjIoKCHHEM Ha
MHOXKUTEIH.

Pemenne npoGHO-palMOHATBHEIX ypaBHEHHH. PelneHne TEKCTOBBIX 3a1ad anre0panyecKuM
METOJIOM.

VpaBHeHHME ¢ JBYyMS IIEPEMEHHBIMH U €ro rpaduk. PemeHnme cucTeM IBYX ITMHEHHBIX
ypaBHEHHUN C OBYMS TNEPEMEHHBIMH. PelleHue CHCTEM [ABYX YPaBHEHHH, OJHO M3 KOTOPBIX
NIMHEHHOE, a Opyroe — BTOpPOM cTemeHW. l'padudeckas HHTEPIPETAlUA CUCTEMBI YPaBHCHHH C
JIByMSI IIEPEMEHHBIMH.

Pemenre TEKCTOBBIX 337184 aJITe0pandecKiuM CIIOCOO0M.

YucIoBEIe HEPAaBEHCTBA U UX CBOMCTBA.

Pemenue IMHEWHBIX HEPABEHCTB C OIHOM IepeMeHHOM. Pelmenue CHCTeM JIMHEHWHBIX
HEepaBeHCTB C ONHOM TepeMenHOM. KBamparHble HepaBeHCTBAa. I paduueckas uHTepIpeTalis
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYM IIEPEMEHHBIMH.

DyHKLUUH



KBagparuunas ¢ynknus, e€ rpaduxk u cBoidctBa. [lapaboria, KOOpOWHATHI BEPIIHHBI
napadboIbl, 0Cb CHMMETPHH IapaboIIbL.

I'paduxu byrxmuit: y = kv, y = kx + b, y = k/x, y =x3, y =X, y = |x| 1 ux cBoicTaa.

YncaoBbIe MOCIE0BATEIHbHOCTH ¥ IIPOrPeCcCHH

[TonsTHE YMCIOBOM IOCIENOBATEIbHOCTH. 3aJaHUE IIOCIEIOBATENBbHOCTH PEKYPPEHTHOH
bopmyoit u GopMyJIOH #-TO WICHA.

Apundmerndeckas U reoMeTprdeckas mporpeccuu. @opMyIisl #-ro WwieHa apuhMETUIECKOH U
T€OMETPUIECKON IPOrPecCrif, CYMMBI IIEPBBIX 71 UICHOB.

Nzobpaxenne wieHOB apu(METHYECKOHM M TI'€OMETPHYECKOM IIPOrpeccHil TOYKaMH Ha
KOOPAMHATHOM IITOCKOCTH. JIMHEHHBINA 1 AKCIIOHSHIIMATBHEL pocT. CIOXHbIE IIPOIEHTEL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbBI YUEBHOT'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHocTHBIE Ppe3yabTaTbl OCBOEHHSA IIpOrpaMMBl  yuebOHOro Kypca «Amrebpay
XapaKTEePU3YIOTC:

1) naTpuoTHYecKkoe BOCIIUTAHHUE:

MIPOSIBIIEHHEM HHTEpeca K IPOIUIOMY U HACTOSIIEMY POCCHICKON MaTeMaTUKH, [IEHHOCTHBIM
OTHOIIEHUEM K JTOCTHKEHUSAM POCCHHCKMX MaTeMaTHKOB U POCCHUMCKON MaTeMaTHYecKO! IIKOJIBI,
K HCIIOJIB30BAHHUIO ATHX JOCTHIKEHHUH B JPYTUX HayKax M MPUKIAIHEIX chepax;

2) rpaskIaHCKOe H JyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJNHEHUIO 00s3aHHOCTEH TpaKAaHWHA U peaju3alliyd ero IIpas,
IpEeICTaBIICHAEM O MaTeMaTHYECKAX OCHOBAaX (YHKIIMOHHPOBAHUS PA3IMIHBIX CTPYKTYD, SBICHUH,
IPOLEIyp TPaKIAaHCKOro obmmecTBa (HampuMep, BBIOOPHI, OMPOCHL), TOTOBHOCTRIO K OOCYXKIECHUIO
STUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHEHUEM AOCTHKEHUN HayKH, OCO3HAHHEM
BaYKHOCTH MOPAJIbHO-3TUYECKUX [IPUHIIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyaAoBOE BOCIIUTAHHE:

YCTaHOBKOM Ha AaKTHBHOE yYaCTHE B PEINICHHHM IPAKTHYECKUX 3a]ad MaTeMaTH4ecKoH
HAIPABJICHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTeMaTH4ecKoro obpa3oBaHUs Ha MPOTSHKEHUH BCed
KU3HH JUIS YCHEIHOM IpodecCHOHaTbHOU AESTENFHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHUH,
OCO3HAHHBIM BEIOOPOM U IOCTPOSHUEM WHIUBHUIYaIbHOM TpaekTopuu 00pa30BaHUS U KU3HEHHBIX
IUTAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIMECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKO€E BOCIIUTAHUE:

CIOCOOHOCTRIO K OMOIMOHATBHOMY W SCTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHX
00BEKTOB, 3aJa4, PEeHICHHH, pacCyKIeHUH, YMEHHIO BU/IETh MaTeMaTHUECKHEe 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) HeHHOCTH HAYYHOTI' 0 MO3HAHMS:

OpHCHTAIlMEH B MEITETBPHOCTH HA COBPEMEHHYIO CHCTEMY HAydHBIX IIpe/CTaBlIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS UYEJIOBEKa, IPUPOAbI X OOIIecTBa, I[TOHHMAaHUEM
MaTeMaTHYeCKOM HayKH Kak c(epbl YelOBEYECKOM IesTeNbHOCTH, 3TalloB €& pa3BUTHA H
3HAYUMOCTH JUIS Pa3BUTHS I[UBHJIM3AINM, OBIAJCHUEM S3BIKOM MaTEMaTHKH W MaTeMaTH4eCKOH
KyIbTYpOH Kak CpeIACTBOM TIIO3HAHWS MHpA, OBJIAJECHHEM IIPOCTEHIINMH  HaBLIKAMH
UCCJIEIOBATENECKOM NEATENBHOCTH;

6) ¢uznueckoe BocmuTaHue, GOPMHUPOBaHHE KYJIbLTYPhI 300POBbS H 3MONHOHAILHOIO
0JIaromoJIy4us:

TFOTOBHOCTBLIO IIPUMEHSTh MaTeMaTHYeCKHe 3HAHUS B MHTEPECAaxX CBOETO 310POBbs, BEICHHUS
30pOBOTO 00pa3a >KH3HH (3J0pPOBOE IUTAaHUE, COATAHCUPOBAHHBIM DEXMM 3aHATHH M OTIABIXA,
peryisipHas (u3udeckas aKTHBHOCTB), CHOPMUPOBAHHOCTBIO HABBIKA PEQIICKCHH, IIPH3HAHMEM
CBOETO IpaBa Ha OIMHOKY U TaKOro )K€ IIpaBa APYTOro 4eI0BEKa;

7) 3K0JI0rU9eCKO€e BOCIIUTAHHE:

OpHEHTAllMed Ha NPUMEHCHHE MaTeMaTHYeCKWX 3HAaHWP I pelleHMs 3ajad B 0071acTu
COXPAHHOCTH OKpY’KAIOIMeH cpensl, IIAHUPOBAaHMA IIOCTYIIKOB H OIEHKH HMX BO3MOJKHBIX
HOCHENCTBUN IS OKpYXKaroImed Ccpempl, OCO3HaHHWEM ITI00aTbHOrO XapakTepa 3KOIOTHYECKHX
mpo0ieM U IMyTel UX pelueHus;

8) ajanTanusa K H3MEHIKIIMCS YCJIOBUSIM COHATBHONH H IPHPOAHOM CpeabI:

TOTOBHOCTBIO K JEHCTBHSM B YCJIOBHUSX HEONMPENENEHHOCTH, IOBBIIEHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO NESATENbHOCTh, B TOM YHCIE YMEHHE YYHTHCA y OPYTHX
mrozmel, mprobpeTarh B COBMECTHOM IESTENIbHOCTH HOBBIE 3HAHMS, HABBIKA U KOMIICTEHIMU U3
OIIBITA APYTHX;



HEOOXOIUMOCTBIO B (QOPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4YHCIe (QOPMYIHPOBATH HIEH,
IOHATH, THUIOTE3bl 00 00BEKTaX U SBJIECHUSAX, B TOM YHCIE paHee HEM3BECTHHIX, OCO3HABATH
neuuuTh COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalldIO, BOCHPUHUMATH CTPECCOBYIO CHTYAIHIO
KaK BBI30B, TpeOYIOIIMH KOHTpMEpP, KOPPEKTHUPOBATH NPHHHUMAEMEIC PEINeHUS M IeUCTBHS,
bopMyIHPOBATE U OLIEHUBATE PUCKHU U IIOCIECTBUS, HOPMHUPOBATH OIIEIT.

METAIIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE y4eOHbIE e CTBUS

Ba3oBble JJorudeckne JEeHCTBUA:

BEIIBIIITh W XapaKTEpHU30BaTh CYIIECTBEHHBIC IIPU3HAKM MaTeMaTH4ecKUX OOBEKTOB,
MOHSITUH, OTHOIICHWH MEXAy MOHATHSIMH, (QOPMYIHpPOBATh OIpPEICICHHS ITOHSATHH,
YCTaHABJIMBATh CYIIECTBEHHEBIN MPH3HAK KIIaCCH(UKAIINH, OCHOBAHUS U1 0000IIeHHs 1
CpaBHEHUS, KPUTEPUU IPOBOIUMOr0 aHAJIN34;

BOCIIPUHUAMATh, (OPMYJIHPOBATE U MPeoOpPa3OBBIBATE CYXKIACHHS: YTBEPAUTEIHHBIE U
OTpHULIATENbHBIE, EANHUYHBIE, YaCTHBIE U 00IMHe, YCIOBHEIE;

BBISBJIITE MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NIPOTHBOpPEYUS B (akTax,
@aHHBIX, HaONMIOACHUSIX M YTBEPXKACHUSX, IpearaTb KPUTCPUH [UIS BBIABIICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

JlenaTh BBIBOABI C HCIONB30BAHUEM 3aKOHOB JIOTWKH, NEAYKTUBHBIX W HHIYKTHUBHBIX
YMO3aKIIFOUCHUH, YMO3AKIIOUYEHUH 110 aHAJIOTUH;

pa3bupaThs JOKa3aTeabCTBA MAaTEMATHUECKUX YTBEPXKACHUU (IpsIMBIE U OT IPOTHBHOTO),
IIPOBOJIUTH CaMOCTOSITEIBHO HECIIOXKHBIE JOKA3aTeNbCTBA MaTeMaTH4ecKuX (akKToB,
BEICTpanBaTh apryMEHTAIMIO, MPHUBOJIUTH IPUMEPHl U KOHTPIPUMEPHL, 00OCHOBEIBATH
COOCTBEHHBIE PaCCyKICHH;

BEIOMpATh croco0 pemeHus ydeOHOW 3amaddl (CpaBHUBATh HECKOIBKO BapHaHTOB
pelneHus, BEIOMpaTh HauboJee MOMXOISIIMUM ¢ Yy4ETOM CaMOCTOSTENBHO BBIIEIIEHHBIX
KPUTEPHUEB).

ba3oBrle HccreoBaTeIbCKUE HEHCTBHS:

HCITOJIE30BATH BOMPOCH! KaK MUCCIIEIOBATELCKIH HHCTPYMEHT IT03HaHus, (hopMyIHpoBaTh
BOIIPOCHI, (DUKCUPYIOIIHE MPOTUBOpEUME, MPOOIEMY, CaMOCTOSTENBHO YCTaHABIUBATb
HCKOMOE ¥ TaHHO€, (OpMUPOBATE TUIIOTE3Y, ApTYMEHTHPOBATh CBOKO IIO3HLIMIO, MHEHHE,
IPOBOJHUTH II0 CAMOCTOSTENHHO COCTaBICHHOMY IUIAHY HECJIOXKHBIM 3KCIEPHMEHT,
HeGOMIBIIOE UCCIENOBAHNE 110 YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro 00beKTa,
3aBHCUMOCTEH 00BEKTOB MEX Ty COOOM;

CaMOoCTOSTEIbHO HopMyTHpOBaTE 0000IEHNS U BEIBOABI IT0 PE3YJIbTaTaM IIPOBEAEHHOIO
HaOJIIONEHHS, HWCCIICIOBAHMs, OIICHMBAaTh IOCTOBEPHOCTH IIONYYEHHBIX DPE3YJIbTATOB,
BEIBOZOB 1 0000IIEHMIT;

IIPOrHO3UPOBATH BO3MOYKHOE PA3BUTHE IIPOLECCA, a TAKKE BBIIBUIATEH IIPEANOIOKEHUS O
€r0 Pa3BUTUHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ uadopmanmeii:

BBISBIIATh HEAOCTATOYHOCTh M M30BITOUHOCTh HH(DOPMAIHH, aHHBIX, HEOOXOIUMBIX I
pelIeHus 3a0a4H;

BEIOMpPATh, AHAIM3UPOBATH, CHCTEMATH3HPOBATh U HHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3IHYHBIX BUIIOB U ()OPM IIPEICTABICHHUS;

BEIOMpaTh GOpMY IpEeNCTaBICHUS HHPOPMAIMM U HJUIIOCTPUPOBATh peIlacMble 3aJadul
cXeMaMH, JHarpaMMaMHu, HHOM rpaduKoi 1 UX KOMOHHALUAMUY;

OLIEHUBATh HAAEKHOCTh WHPOPMALUU IO KPUTEPHAM, NPENIOKEHHBIM YUYHTEIEM WX
chOpMYIHPOBAHHEIM CaMOCTOSTEIBHO.



KomMMmyHukaTHBHBIE yHHBepcaJIbHbIe yaeOHbIE TeHCTBH:
® BOCIPHHHMMATh U (OPMYJIHPOBATH CYXIEHHUS B COOTBETCTBHH C YCIOBHSIMH U LEIAMA
O0IIeHNs, $CHO, TOYHO, T'PaMOTHO BBIPAXAaTh CBOIO TOYKY 3DPEHHS B YCTHRIX H
IIMCEMEHHBIX TEKCTaX, NAaBaTh IOSICHEHUS II0 XOAY PEIICHMS 3aadyd, KOMMEHTHPOBATH
IIOJIy4YEHHBIA PE3YIIbTAT;
e B xome 0OCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOH TEMEI, IIPOOJIEMEI,
pelmaeMot 3a1ady, BHICKA3bIBAaTh WJIEW, HAIleJICHHBIE HA MOWCK PEIICHHSA, COIOCTaBJIAThH
CBOM CY/KACHHS C CYKACHUAMHU IPYTUX Y9acTHUKOB AUayora, 00HapyKUBATh Pa3iIHdie U
CXOICTBO MO3MIMH, B KOPpPEeKTHOH (opMe (opMynupoBaTh pPa3HOTIACHS, CBOH
BO3pa’KEHUS;
® TIIPEICTaBILATh PE3YNbTaThl PEINEHUs 3aladud, SKCIEPUMEHTa, HCCIEIOBAHHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (hopMaT BEICTYIUIEHHS C YYETOM 3aad IPE3eHTAIlMh H
0COOEHHOCTEH ayIUTOPHH;
e [IOHHMAaTh W HCIIOJIB30BATh IIPEUMYINECTBA KOMAHAHON U MHIWBUIYAIbHOM pabOTHI MpH
pelneHny y4eOHbIX MaTEMaTHIECKUX 3a/1aY,
® [IpHHUMATH IIeJIb COBMECTHOM IEesTENBbHOCTH, IUIAHHPOBATH OPraHU3alHI0 COBMECTHOM
paboThl, pacmpenensTs BUABl paboT, KoroBapuBaThes, 00CYKAATh MPOIECC W PE3YNIbTAT
paboThl, 0600ITaTh MHEHHUS HECKOIBKUX JIIOIEH;
® yJacTBOBAaThH B IPYNIOBBIX popmax paboTsl (06cyxaeHuss, 0OMEH MHEHHSIMH, MO3TOBBIE
INTYPMBI B IPYTHE), BEIIOIHATH CBOIO YacTh pabOTHI M KOOPAUHHUPOBATH CBOU JEHCTBUS C
OPYTUMY 4ICHaMU KOMaH[BI, OIIEHUBATh KAUeCTBO CBOETO BKJana B OOIMUI MPOIYKT IO
KpUTEPUSIM, CHOPMYITHPOBAHHBIM YUaCTHHKAMH B3aUMOJICHCTBHS.
PeryasiTuBHbIe yHHBepcaIbHbIE yaeOHbIE NeficTBHSA
Camoopranuzanms:
® CaMOCTOSITENIBHO COCTaBIATh IUIAH, alTOPUTM pEIIeHHs 3amaud (WK €ro 4YacTh),
BEIOWpaTh C€IOCOO pEIIeHUs ¢ YYETOM HUMEIOIIUXCA PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH BApHAHTHI PEIICHHH C YIETOM
HOBOY MH(pOpMAaIUH.
CaMOKOHTPOJIb, IMOIIHOHAIbHbBIN HHTE/JIEKT:
® BIaNeTh CIHoco0aMHU CaMOIPOBEPKH, CAMOKOHTPOJIA IIpoLecca W PEe3yibTara PEIICHHs
MaTeMaTHYeCKOH 3a/1auu;
® [PEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPU PEIICHUM 3aadd, BHOCHUTH
KOPPEKTHUBEI B JIEATENLHOCTE Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAMJICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEM;
e OIICHUBATh COOTBETCTBHUE pE3yJbTaTa NESTENbHOCTH IIOCTABICHHON ILETTH U YCIIOBHUSM,
OOBSACHATH MPUYUHBI JOCTHKSHUS WM HEOCTHKEHUS IIeNIM, HaXOAUTh OIINOKY, JaBaTh
OLIEHKY IPHOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIbTATDBI

K xoHmy ofydeHus B 7 kiaacce 0O0ydaroIuiicss IOTYYUT CIEOYIOIIUE IIPEIMETHBIE
pPE3YNBTATH:

Yucna v BEIYUCIEHHS

BrImonHaTe, couyeTas YCTHBIE W TIMCHMEHHBIE NPUEMEI, apu(MeTHYecKue AeHCTBHSA C
panvoHATFHBIMH YUCIIAMHY.

HaxonuTs 3HaueHMs YUCIOBBIX BBRIPAXKCHUN, IPUMEHITH pa3HOOOPa3HbIE CIIOCOOBI U PHEMBL
BBIYHCIIEHUS 3HAYEHU M IPOOHBIX BRIPAKEHHM, COASPIKAIIX OOBIKHOBEHHBIE U AECATHYHBIE IPOOH.

[MepexoauTh OT OJHOM (OPMBI 3alUCH YHCeN K Ipyroi (Ipeobpa3oBBIBATE NECATUUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B UYacTHOCTH B OECKOHEUHYIO
JIECATHIHYIO Ip00B).



CpaBHUBATH U YNIOPSI0OYMBATH PallHOHATBHBIE YUCIIA.

OxpyrnarTh 9ucia.

BEIONHATE NPUKHUIKY U OLIEHKY pe3ysbTaTa BBIUMCICHHH, OIEHKY 3HAUEHWH YHCIIOBBIX
BBIpa)XCHUH. BEITONHATE NEHCTBUS CO CTETIEHAMH C HATYPaIbHBIMU MTOKA3aTCIIIMH.

[TpuMeHATh IPU3HAKU AETUMOCTH, PA3IOKEHUE HA MHOKUTEN HaTypaIbHBIX YUCET.

Pemate mpakTHKO-OPHEHTHPOBAHHBIE 3a/adl, CBs3aHHBIE C OTHOIIEHHWEM BEJIMYHH,
IIPOIOPITMOHATEHOCTBIO BEJTMYMH, IPOIIEHTaMH, HHTEPIPETUPOBATE PE3YIbTAThl PEIICHUS 3a1a4 C
y4ETOM OTpaHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPHBAEMBIX OOBEKTOB.

AnredSpanvecKkne BbIpa)KeHH S

Hcnomnp30Bate anredpandecKyio TEPMUHOJIOTHIO U CUMBOIHKY, IPUMEHSITH €€ B IIpoIecce
ocBoeHHs yueOHOTo MaTepHaa.

HaxonuTs 3HaYeHUs OYKBEHHBIX BBRIPAKEHUN TIPH 3aJaHHBIX 3HAYCHUAX ITEPEMEHHBIX.

BemmonHATE mMpeoOpa3oBaHus IEJIOT0 BBIPAXKEHUS B MHOTOWICH IIPUBENCHHEM I0J0OHBIX
ClTaraeMbIX, PaCKPBITHEM CKOOOK.

BEITIONHATE yMHOXKEHHWE OJHOWICHA Ha MHOTOWICH M MHOTOWICHAa Ha MHOTOWIEH,
IPHMEHSATH (hOPMYIIEI KBafpaTa CyMMEL H KBaApaTa Pa3sHOCTH,

OCyIIecTBIATE pa3IokeHHe MHOTOWICHOB Ha MHOXKHTEIHN C IIOMOINBIO BEIHECEHUS 3a CKOOKH
0OIIEro MHOXKUTEIS, TPYIIIIHPOBKH CIaraeMbIX, TpUMEHEHUS HOPMYII COKPAIEHHOTO YMHOKEHHS.

[TpuMeHSTh Tpeobpa3oBaHus MHOTOWICHOB [UISI PEIICHHUS Pa3IHYHBIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX TTPEIMETOB, U3 PEATHHOM MPAKTHKY.

Hcmons30BaTh CBOMCTBA CTEMEHEH C HATYPaJbHBIMH IIOKa3aTesIMH Ui IpeoOpa3oBaHUS
BBIpaKCHHH.

YpaBHeHHS 1 HePaBeHCTBA

Permate nuHEHHBIE ypaBHEHHS C OJHOM IIepeMEHHOHN, IPUMEHSs NpaBHia [epexoja OT
HCXOHOTO YPAaBHEHUS K PABHOCHIBHOMY eMy. [I[poBepsTh, SIBISETCS JIX YHUCIO KOPHEM ypaBHEHHU.

[TpuMeHATh rpadudecKrue METOBI IIPY PEIICHIH INHEHHBIX YPABHEHNH B UX CHCTEM.

[TonbupaTh MpUMEPHI Map YHCeN, SBILIOIIMXCS PEIIeHUEM JIMHEHHOTO ypaBHEHHS C IBYMS
EPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TIpadUK JMHEHHOIO YpaBHEHHS C JBYMd
IIepEeMEHHBIMH, ITOJIB3YSICH IPaUKOM, IPUBOAUTE IPAMEPE] PEIICHUS YPABHEHHU.

Permates cucteMBl OBYX JMHEHHBIX YpaBHEHHH C OBYMS IE€PEMEHHBEIMH, B TOM 4YHCJIE
rpaduyecKy.

CocTaBisATh W pellaTh JIMHEHHOE ypaBHEHHE WM CHCTEMY JIMHEHHBIX YPaBHEHHH IIO
YCIIOBHMIO 3aJ1a4d, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3a[a4d IOJIyYEHHBIH
pe3yibTar.

DOyHkuuu

W306pakaTs Ha KOOPAMHATHOM IIPSIMOM TOUKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOPIHHATAM,
JIy4H, OTPE3KH, HHTEPBAJIbL, 3aHCHIBAT YACIOBBIE IPOMEXKYTKH Ha alreOpandecKoM A3BIKE.

OTMeYaTh B KOOPAUHATHOM IJIOCKOCTH TOYKH I10 33aHHEIM KOOPJIUHATaM, CTPOUTh rpaduKu
nuHedHBIX QyHKui. Ctpouts rpadux QyHKIUHE y = [X|.

OnuceBaTh ¢ IOMOIIBI0 (YHKIHANA W3BECTHHIE 3aBUCUMOCTH MEXKIY BEIMYHMHAMHU: CKOPOCTB,
BpEeMsI, PACCTOSHHE, IIEHA, KOJIMUECTBO, CTORMOCTD, IIPOM3BOAUTEIBHOCTE, BPeMs, 005EM paboTHL

HaxonuTs 3HaYeHre QYHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[ToruMaTh TpaduUecKuit Croco0 MPEeACTaBICHUS W aHaIM3a HHQOpPManuu, H3BIEKATh W
HHTEPIPETHPOBATH HHHOPMALIHIO U3 IPadMKOB PEaIbHBIX IIPOIECCOB U 3aBHCHMOCTEH.

K xommy oOyuenus B 8 Kiacce oOyuaromuiicd IOIYYHT CIEAYIOIIHE IIPEIMETHBIC
pe3yIbTaThL:

Yucia M BEIYACTCHHS

Vcrons30BaTh HAuYalbHBIE IIPEICTABIEHHS O MHOXECTBE NEHCTBUTEIBHBIX YHCET UL
CpaBHEHHsI, OKDYIJIEHHS W BBIYHCICHUM, H300paxaTh NEHCTBUTENBHBIE YHCIA TOYKaMH Ha
KOOPAHHATHOX IIPSAMOI.



[IpuMeHSATh OHATHE apUPMETHIECKOrO KBAPATHOrO KOPHS, HAXOAUTEH KBaJPAaTHBIC KOPHH,
HCIIONE3yS IpPH HEOOXOMMMOCTH KaJIbKYJATOP, BBIIONHATE IIpeo0pa3soBaHUsA BBEIPaXCHUH,
COZIEpIKAIUX KBaJpaTHbIE KOPHHU, HCIONIb3YsA CBOMCTBA KOPHEH.

Vcrosb30BaTh 3alMCH OONBIIMX M MAJBIX YHCEN C IOMOINBIO IECATHYHBIX Hpobed u
creneneit uucna 10.

AuarebpandecKne BbIpasKeHHS

[IpEMEHATh TIOHATHE CTENeHH C IeIBIM IOKA3aTeleM, BBIIONHSATH I[PeoOpa3oBaHMUs
BBIPaYKSHUH, COIEPKAIUX CTEIIEHH C IIEIBIM ITOKa3aTeIeM.

BBITOTHATE TOXKIECTBEHHEIE IIpeoOpa3oBaHUsI pAIMOHAIBHBIX BBIPDAKEHHHA Ha OCHOBE
TIpaBHUII IeHCTBHY Hall MHOTOWICHAMHE M alITeOpandecKuME JIPOOSIMH.

PackaasBaTh KBaIpaTHEINA TPEXUICH HA MHOKUTEIIH.

[IpuMeHATH peoOpPa3oBaHUs BRIPAKEHUH [UIA PEIICHHS PasidYHBIX 3a4ad U3 MaTCMaTHKH,
CMEKHBIX TIPEIMETOB, U3 PEATIbHOH IPAKTHKH.

VpaBHeHHS H HEPABEHCTBA

Pemare nuHEHHEIE, KBaIpaTHbIC YPAaBHEHHS W pallMOHANLHBIE YPaBHEHHs, CBOISINHUECT K
HHUM, CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHEIMH.

[TpoBOAWTH MPOCTEHIINE HCCICIOBAHN YPAaBHEHUH W CHCTEM YPaBHCHHH, B TOM HHCIE C
IpYMeHEHHEM rpadHUecKux MpeCTaBIeHUH (yCTaHaBIMBATh, UMEET JIM yPaBHCHHE HIIM CHCTEMA
YPaBHEHHUH PEIIEHs, ECIIE HMEET, TO CKOJIBKO, H IIPOYEE).

ITepexomuTh OT CIOBECHOM (OPMYIHPOBKH 3afadd K €€ anrebpandecKoid Monend ¢
TIOMOIIBIO COCTABJICHHS YPaBHEHUS WII CHCTEMBl YPaBHEHHMH, HHTEPIPETUPOBATH B COOTBETCTBUH
¢ KOHTEKCTOM 3aJaud IOTy4eHHBIN pPe3yIbTart.

[IpUMeHATh CBOWCTBA YKMCIOBEIX HEPABEHCTB IV CPABHEHHS, ONEHKH, PEIIaTh JTHHCHHBIC
HEpAaBEHCTBA C OJHONW IEPEMEHHOM M WX CHCTEMEI, JaBaTh TIpaduyuecKyro HILTIOCTPAIHIO
MHOJKECTBA PEIIeHU HEPaBEHCTBA, CUCTEMEI HEPABEHCTB.

DOyHKUUHA

[ToHMMATh U UCIONB30BaTh (DYHKIMOHAIHHBIC ITOHATHS U S3bIK (TEPMUHBI, CHMBOJIHYESCKHE
0603HaueHNs), OIpeeaTh 3HaueHre (YHKIHAM II0 3HAUECHMIO apIyMEHTa, ONpPEICIATh CBOXCTBA
byHuKIwY 110 €€ rpadukKy.

Crpouts rpaduKy SIeMEHTapHEIX QyHKINHH BHIa:

y=kix,y=x2,y=x3y=[x,y= \X, OIHMCBHIBATH CBOMCTBA JHCIOBON (QYHKIUU IO &
rpaduxy.

K xonmy oOyueHus B 9 Kijacce OOYYarOIWHCS IONYYUT CICAYIOIME IMPEIMCTHbIC
pE3yIIbTaThL:

Yucna v BbIYUCIEHAS

CpaBHUBATD ¥ YIOPSAI0YHBATE PAllOHATBHbIE W HPPAlOHATBHbIE TUCIA.

BrImonsaTh apudMeTHUECKre ACHCTBUA C PallHOHANBHBIMH YHCIIaMH, COYETas YCTHBIC M
IHUCBMEHHBIE IIPUEMBI, BEIIONHATE BEIUUCICHHS ¢ MPPAMOHAIBHBIMHI YHCIIAMH.

HaxomuTh 3HaYeHUS CTEIEHEH ¢ LEJIBIMU ITOKa3aTeJIIMH M KOPHEH, BBIMUCIATH 3HAUYCHUA
YUCJIOBBIX BBIPAKEHUH.

OKpYIJIATE JeACTBUTENBHBIE YACIIA, BBEIIONHATE IPUKHIKY Pe3y/bTaTa BEMUCICHHH, OIEHKY
YHCJIOBBIX BBIPAXEHUH.

YpaBHeHUS U HEPABEHCTBA

Permars TuHEHHbIE U KBaJPATHBIE YPABHEHUs, yPABHEHUS, CBOAAIIMECS K HUM, [IPOCTCUIIHE
JIpOOHO-palOHATIBHBIE YPABHEHHUS.

Pemate CHCTEMBI IBYX JMHEWHBIX YPAaBHEHHH C JABYMS NEPEMEHHBIMH H CHCTEMBI JBYX
ypaBHEHHH, B KOTOPHIX OXHO YPABHEHHUE HE SIBIISETCS THHCHHBIM.

PelaTs TEKCTOBBIE 3a1aUl alre0pandeckuM CII0co00M ¢ IOMOIIBIO COCTABICHU YPAaBHCHUS
HJIM CHCTEMBI JBYX YPaBHEHHUH ¢ IByMs IIEPEMEHHBIMU.



[IpoBOaUTH IpoCTEUIIHE HCCIENOBAHUSA YPAaBHEHHHM W CHCTEM YpaBHEHHWH, B TOM YHCJE C
IpUMEHEHHEM Ipa@UdecKuX MpeiCcTaBleHn (YCTaHABINBATh, UIMEET JIM YPABHEHUE MU CUCTEMA
ypaBHEHUH peIeHus, €CITH UMEET, TO CKOJIBKO, U IIPOUee).

Pemate nuHelHble HEpaBEHCTBA, KBaApaTHbIE HEPAaBEHCTBA, M300paXKaTh peleHue
HEPaBEHCTB Ha YUCIIOBOH MPSMOH, 3aITUChIBATH PEIICHHE C IIOMOIIBI0 CHMBOJIOB.

Permate cHCTEMBI THHEUHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIIHME KBaJPaTHOE
HEPaBEHCTBO, H300pa’kaTh pEINCHHE CHCTEMBI HEPABEHCTB HA HYHCIOBOM IPSMOM, 3allUCBHIBATH
pEIIeHHE C TIOMOIIBIO0 CHMBOJIOB.

Wcnonb30BaTh HEPABEHCTBA IIPH PEIICHUN Pa3IMYHbIX 3a1ad.

DyHKUIHH

Pacro3HaBaTh (yHKIMH H3Y4€HHBIX BHIOB. [loKa3pIBaTh CXEMaTHUECKU PACIIONOXKEHHE Ha
KOOPIMHATHOM MIOCKOCTH TpaduKoB GyHKIUM Buna: y = kx, y =kx + b, y = k/x, y =ax2 + bx + ¢,
y =x3, y =% y = |x|, B 3aBHCHMOCTH OT 3Ha4eHWH K03(h(HIMEHTOB, OIICHBATE CBONCTBA
byHKIHA.

Crtpouth ¥ u300pa)kaTh CXEMAaTHYECKH TpaQuKHM KBaIpaTWIHBIX (GYHKIUH, OIHMCHIBATH
CBOMCTBA KBaJIPaTHYHBIX QYHKITHH 110 UX rpadukam.

Pacro3HaBaTh KBaApaTHYHYIO GYHKIHIO 1O (HopMyJsie, MPUBOAUTE IPUMEPHI KBaJAPaTUIHBIX
GYHKIHH U3 peaTbHOW KU3HHU, PU3UKH, TEOMETPHH.

Yuc/ioBbIE MOCTET0BATETHLHOCTH H IPOrPeCcCUH

Pacro3HaBath apru@METHUECKYI0 W TEOMETPHYECKYIO IIPOTPECCHH IPH pa3HBIX cHocobax
3aTaH¥sL.

BEIIONHATE BLIYHCICHHMS C HCIIONB30BaHHEM GOpMYaT N-r0 WieHa apu(PMETHYECKOH H
TEOMETPHUUYECKON MPOrPECCH, CYMMBI IIEPBIX N YWIECHOB.

N306paxaTh WICHBI IOCIEA0BATEIEHOCTH TOYKaMH Ha KOOPIUHATHOM ILIIOCKOCTH.

Permate 3ama4n, CBA3aHHBIE C YACIOBBIMU ITOCIIEI0BATEIbHOCTSAMH, B TOM YHCIE 3aJa4d U3
peasbHOM KU3HH (C HCIONB30BAHUEM KAIBKYJIATOPA, TU(QPOBEIX TEXHOIOTHH).
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOITECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJI5S1 YHEHHUKA

Anrebpa, 7 xmacce/ Maxkaperaes F0.H., Munmox H.I'., Hemko K. u npyrue; mox penakiyeit
Temskosckoro C.A., AximonepHoe o0mectBo «M3natenscTBo «IIpocBemenues

* Anre6pa, 8 kimace/ Maxkapsraes FO.H., Murmox H.I'., Hemmxos K.U. u npyrue; mon penaxiuei
Temsaxosckoro C.A., AkimoHepHOoe o6mecTBo «M3narensctBo «IIpocBenenue

* Anrebpa, 9 kmacce/ Makaperaes 10.H., Murmox H.I'., Hemkos K.W. u npyrue; mox penaxkuueit
TemsxoBckoro C.A., AkuuonepHoe obmectBo «M3natensctBo «IIpoceemennes
METOJAUYECKUE MATEPHAJIBI IJI51 YUUTEJISL

o yuebuuku no anrebpe 7-9 kmaccsl Makaprraes FO.H. 2022r

. KHWM 1o anrebpe k yaebuuky Maxapsraera FO.H. 2022r

° ITocobue s noarotoBky ydanmuxes k OI'D nox penaxuuett Smenko 1.B.
o 2023r

ITHUPDPPOBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHIL.RU



