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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo anrebpe Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJieHa Ha

OCHOBE:!
e ®I'OC OO0, yTBepkaeHHbIM IpHuKazoM MuHmpocsenienus ot 31.05.2021 Ne287;
e  OOII OO0, yrBepxkaeHHoi nmpukazoM MunnpocsenieHusioT 18.05.2023 r Ne370.
e OcHOBHOII  00pa3oBaTeNbHOM  MPOrpaMMBI  OCHOBHOrO  o0mero  oOpa3oBaHUs
MyHHUIIMTTaTBEHOTO OIOIKETHOTO 00111e00pa3oBaTesIbHOTO yupexaeHus: «HoBorpuropreBckas
cpennsas oOmieoOpa3oBarenbHasi IOKOJA — JETCKHM cam» HwukHeropckoro paiiona
Pecrty6muku Kpeim (2024 1.);
Y4eOHOro miaHa OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs
MBOY «Hosorpuropsesckas COUIICH

Anrebpa sBJISETCSI OJHUM M3 OMOPHBIX KYypCOB OCHOBHOIO 00Iero o0pa3oBaHMs: OHA
oOecrieunBaeT U3yYeHHUE IPYTUX JIUCLHUIUINH, KaK €CTECTBEHHO-HAYYHOI0, TaK U T'YMaHUTapPHOIO
[UKJIOB, €€ OCBOGHUE HEOOXOAMMO AJIs MPOJOKEHUS 00pa30BaHUs U B MOBCEIHEBHON KU3HU.
PazButue y oOyuaromuxcsi Hay4YHBIX MPEACTABICHUM O TMPOUCXOKICHUU U CYIIHOCTH
anreOpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYeCKON HayKoW SBICHHH U
IPOIIECCOB B TpPUpPOAE U OOMIeCTBE, pPOJM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM
MO3HAHUM U B TMPAKTHUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U Ka4yeCTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aJIaliTalldd B COBPEMEHHOM IH(poBoM oOmiecTe. M3yueHue
anreOpbl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILUIEHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JEHCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCs: OHHM HCIOJNB3YIOT JCIyKTHBHBIE |
WHAYKTUBHBIE PACCYXJCHUs, 0000IIeHHEe M KOHKPETH3aIlUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIHHON JESITEIBHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  pelIeHHe 3ajJady  SBJISETCS  peanu3aluei
JeSTeIbHOCTHOIO MTPUHIINIIA 00yUEHUS.

B crtpykType mnporpammbl yueOHOro Kypca «Anrebpa» MAjii OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonnyeckue JauHuM: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxxgas u3 3TUX cojepKaTelIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
M3YYEeHHS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JHUHUSIMH. B Xo/1e u3ydenus yuyeOHOro Kypca
00y4aromuMcs TPUXOAUTCS JOTHUYECKH pacCyAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBS3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3zefiax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJAJCHUIO OOYYalOIIUMKCS OCHOB YHHMBEPCAJIHHOIO MaTeMaTU4eCKOIro
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «Yuciia W BBIYUCICHHS» CIY>KUT OCHOBOW ISl JaJbHEWUIIEro
W3YYCHHUS] MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOMIMXCS JIOTUYECKOTO MBIILICHUS,
(GOpMHUPOBAHHIO YMEHHSI IOJIb30BATHCS ANTOPUTMAMH, a TAKKE€ MPUOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOIMMBIX il TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HWPPALMOHAIBLHBIMU YHCIIAMU,
dbopMUpOBaHUEM MPEACTABICHUN O JEHCTBUTENHLHOM YHCIE. 3aBEPIICHHE OCBOSHUS YHCIIOBOM
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CogepxaHue JByX anreOpandeckKux JHHHH — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAaHUIO Yy  0OOydYaroIIUXCs
MaTEeMaTHYECKOTO ammapara, HEOOXOJWMOTO i pElIeHUS 3a7ad MaTEeMAaTHKH, CMEXHBIX
MPEeIMETOB U MPAaKTHUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE ocHOBHOrO 00111er0 00pa3oBaHus



y4eOHBIH ~ MaTepuan TPYNIHUPYETCs BOKPYT  pallMOHAJIBHBIX  BBIpOKEGHHH.  AnreOpa
JEMOHCTPHUPYET 3HAUeHUE MAaTEeMAaTUKU KaK sI3bIKA JUISl MOCTPOSHHS] MaTEMAaTUYECKUX MOJIETICH,
OIKCAHMsI TIPOIECCOB M SIBICHHUI peaabHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TAKKe
JanpHeiee pa3BUTHE aJITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOTo, B YacTHOCTH, IS
OCBOCHHS Kypca HWH(POPMATHKH, ¥ OBJIQJICHUE HABBIKAMU JICAYKTUBHBIX PaCCyKICHHIA.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BHTHUIO BOOOpPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
00yJaromuMucs 3HaHUH 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJIENHN JIJIsl OIIMCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INPOLIECCOB M SBICHUI B mpuponae u odmectse. M3yuenue
Marepuaia CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIOJIb30BaTh pa3IHYHBIC
BBIpa3UTENbHBIC CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIJ] B ()OPMHPOBAHUE MIPEJCTABICHUI O PO MAaTEeMaTHKU B Pa3BUTHUU LUBUIH3AINN
U KYJbTYPBI.

CornacHo yueOHOMYy IuUTaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBIH Kypc «Ausredpay,
KOTOPBII BKIIIOYAET CIEAYIOMINE OCHOBHBIE DPa3leNibl cofepxaHus: «Uuciaa ¥ BBIYHCICHUS,
«AnreOpandecKue BhIPAKEHUS», « Y paBHEHHS U HEPABCHCTBAY, « DYHKIIMNY.

Ha u3yuenne yuebHoro Kypca «Anredpa» orBoautcs 306 wacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Hegenmo), B 9 kimacce — 102 4gaca (3 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BbIYUCICHUA

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEpPEXoi] OT OJHON (GopMbI 3amucH Jpolel K
npyroi. IloHsATHE panoHaIbHOrO 4MCia, 3alMCh, CPABHEHUE, YIIOPAIOUYNBAHNE PALlMOHAIBHBIX
yncen. Apudmernyeckue ASUCTBUS C pallMOHAIbHBIMU YMclIaMu. PemieHue 3aqad U3 peanbHON
NPaKTUKU Ha 4acTu, Ha ApoOH.

CremneHb ¢ HaTypaJIbHBIM IOKa3aTelleM: ONpeJelieHne, Ipeodpa3oBaHue BhIpAXKEHUN Ha
OCHOBE OIpe/eeHHUs, 3aiCh 00IbIIUX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul HA MPOLIEHTHI, PEUIEHUE 3334 U3 peaibHOU
IIPAKTHKU.

IIpuMeHeHne MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTyPAJIbHBIX YHCEI.

PeanibHble 3aBUCMMOCTH, B TOM YHUCIIE MpsiMasi U 0OpaTHas MPOIOPIMOHAIBHOCTH.

Auredpanyeckue BbIPaKeHHUs

IlepeMeHHbIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUSA C NEpeMEHHOW. [lonmycThMble 3HaUEHUs
nepeMeHHbIX. [IpeacraBneHue 3aBUCUMOCTH MEXAy BeIMYMHAaMU B BUIE (HOPMYIIbL
Boruncnenus no gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKIAECCTBEHHO paBHBIE
BBIpaXEHHSI, TIpaBUJIa MPeoOpa30BaHUs CYMM M MPOU3BEIEHUH, IpaBUila PaCKPHITUS CKOOOK U
NPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBoIICTBa CTENEHU C HATYPaJIbHBIM IOKA3aTEIIEM.

OpnnHowieHbl 1 MHOrowieHbl. CteneHb MHorowieHa. ClioKeHHE, BBIUNTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOYKEHHs: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmyJsia pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUsI M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHHUs, IPpaBUiIa MpeoOpa3oBaHMs ypaBHEHHUS, PABHOCHIBLHOCTh
YPaBHEHUM.



JluHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEHMHOTO ypaBHEHMWS,
pellieHue JIMHEHHBIX ypaBHeHMI. CocTaBi€HHME ypaBHEHHMH IO YCIIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3a7]a4 C IIOMOILBIO YPaBHEHUM.

JluneliHOE ypaBHEHHE C JABYMS MEpEeMEHHBIMH U ero rpaduk. Cucrema IByX JTUHEHHBIX
YpaBHEHMH ¢ JByMs INepeMeHHbIMHU. PemieHue cucreM ypaBHEHHMH cIOCOOOM IOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7au ¢ [IOMOILBIO CUCTEM YpaBHEHUI.

DOyHKIUHA

Koopaunara Touku Ha npsMou. YUucioBsle NPOMEXKYTKH. PaccrosiHue Mexny AByMs
TOYKaMU KOOPJAMHATHOU MPSIMOIA.

[IpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHATa TOYKU HA
KoopanHaTHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmyiaamu. UYreHue rpadukoB
peanbHbIX 3aBucuMmocTedd. [lomstue ¢ynkmun. I'padux ¢ynkumu. CpoiictBa  (QyHKIHI.
Jlunetinas ¢pyukuus, e€ rpadpuk. ['padux ¢pynkumu y = |X|. I'padudeckoe pernenne JTUHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KUIACC

Yucsia v BLIYUCICHUSA

KBagparueiii kopeHb u3 uucina. [lonstue 00 wuppauuoHanbHOM dYHcie. JlecsaTuunbie
npuOIMKEeHUS UppalMOHaIbHBIX uncen. CBolicTBa apupMeTUYECKUX KBAAPAaTHBIX KOPHEH U UX
IPUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPQXKEHUW M BbIYMCICHUSAM. JleHCTBUTENbHbBIE
YHCIIa.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKUCa.

Anredpanyeckne BbIPaKeHUs

KBanpatHblil TpEXUsieH, pa3ioxkeHHe KBaApaTHOro TPEXWIEHA HA MHOKHUTEIH.

Anre6panueckass apoOb. OCHOBHOE CBOMCTBO anredpamdeckoir npobu. CroxeHue,
BbIUWTAaHUE, YMHOXKEHUE, JelieHue ainredpanyeckux apoOeil. PanmoHanbHble BBIpaXXEHUSI U HX
npeoOpa3oBaHue.

YpaBHeHusI U HepaBeHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBaJpaTHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHU#, cBOAAIIMXCA K JMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paloHaIbHbIE YPaBHEHUS.

['padmueckas uHTEpHpeTalus ypaBHEHUN C JBYMS NE€PEMEHHBIMH M CHUCTEM JIMHEHWHBIX
YPaBHEHHH C JByMs INEpEMEHHbIMHU. [IpuMmepbl pelieHHs CUCTEM HEIMHEWHBIX YpPaBHEHUH C
JBYMsI [IEpEMEHHBIMHU.

Permenue TekCTOBBIX 3aj1au anreOpandeckuM CrocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHMIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHCTEeMBbI
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUH

[Tonstue Qynkuuu. OGnacTh ONpeaeseHnus U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoObl
3ananus QyHKIUH.

I'papuk ¢dynkuun. Yrtenuwe cBoiicTB QyHkiuu no e€ rpaduky. IIpumepst rpapukon
(GYHKINH, OTpaXXaIOLUX peabHbIe IPOIIECCHI.

@OYHKINH, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO NMPOMOPILHMOHAIbHBIE 3aBUCHUMOCTH, HX
rpadpukn. @yukimn y = X2, y = X3, y = \X, y=|x|. 'paddeckoe pemenre ypaBHEHHI H CHCTEM
YPaBHEHUM.

9 KIIACC
Yucsa v BbIYUCICHUSA
PanmonaneHble uncia, UppallMOHANbHBIE YHCIA, KOHEUYHbIE U OECKOHEUYHBIE IECATUYHbBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIC YHCIA KaK OECKOHEYHBIC



JecaTu4Hble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MTPSMOM.

CpaBHeHUE NEMCTBUTENBHBIX 4YHCEN, apU(MeTHuecKue ACUCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMH.

PazMepbl 0OBEKTOB OKpPY)KAIOLIEr0 MHUPA, AJIUTEIBHOCTh IPOLECCOB B OKPYXKArOIEM
MHUpe.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpuOMMKeHUs. OKpyrieHue yucel.
IIpuknaka v OLlEHKa pe3yJIbTaTOB BHIYMCIICHU.

YpaBHeHUs1 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHenue. Pemenue ypaBHEHMM, CBOOAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUM TPETbEd M 4YETBEPTOM CTENEHEH
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-palMOHaNbHBIX  ypaBHEHMH.  PemeHne  TEKCTOBBIX — 3ajad
areOpanyeckuM METOO0M.

VYpaBHeHUE C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenuwe cuctem ABYX JIMHEHHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMHU. PellleHne CuUCTeM [BYX YPaBHEHMM, OJHO M3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOPOH cTemeHu. ['paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHHUN C
JByMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3324 AJIreOpanyecKiuM CrIocoOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemreHne JNMHEMHBIX HEPABEHCTB C OAHOW IEpeMEHHOW. PemeHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTtHble HepaBeHcTBa. ['padumueckas uHTeprperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatuunas ¢yukmus, e€ rpapuk u cBoiictBa. [lapabona, KOOpAWHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |x| 1 ux cBoiicTsa.

YuciioBble MOCIE10BATEILHOCTH M NPOrPECCUH

[TonsiTHe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJjaHue TOCIE0BATEIIbHOCTA PEKYyPPEHTHOM
bopmyoit u hopmysoi N-ro wieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Dopmynsl N-ro  4jeHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrpecCHil, CyMMBI IIEPBHIX N YIEHOB.

N300paxeHne 4jieHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMU Ha
KOOpPAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIOHEHIUAIbHBINA POCT. CII0KHBIE IPOLICHTHI.

ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHUS TNPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTePU3YIOTCSL:

1) naTpuoTHYeCKOe BOCTIMTAHME:

NpOSIBIIEHUEM MHTEpeca K MPOLUUIOMY M HACTOSILEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUWEM K JOCTHKEHHUSM POCCHICKMX MAaT€MaTUKOB U POCCUHCKON
MaTeMaTUYeCKOH IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKaX U MPUKIIATHBIX
chepax;

2) rpaskIaHCKOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA M pPEANH3alUu ero IMpas,
IPEJCTaBICHUEM O MaTEeMAaTUYECKMX OCHOBAX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,



SIBJICHHM, TPOIEAYP TPAKITAHCKOTO OOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJEeM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHIKEHUHN
HAyKH, OCO3HAHHEM BaKHOCTU MOPAIbHO-3THUECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHE B PEUICHHM MPAKTUYECKUX 3aJlady MaTeMaTH4eCKOu
HAPABIEHHOCTH, OCO3HAHMEM BXXHOCTH MATEMAaTUYECKOT0 00pa30BaHUsS HA MPOTSHKCHUH BCEH
JKU3HU JJIs1 YCIIEITHON MPO(eCCUOHANBHON NeATEeIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUIH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHUH OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCTIMTAHUE:

CIIOCOOHOCTBIO K AMOLMOHAIBHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEUICHUIA, PacCyKICHUH, YMEHUIO BUJETh MATEMAaTUICCKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIlel B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YEIIOBEKa, MPHUPOABI W OOIIECTBA, TOHUMAaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3sBUTUS U
3HAYMMOCTH JIJISl PA3BUTHS [IMBUIIU3AIINH, OBJIAJICHUEM SI3BIKOM MAaTEMATHKH W MaTeMaTHICCKON
KyJIbTYpOH Kak CpeICTBOM T[IO3HAHUS MHUpPA, OBIAJACHHEM MPOCTEHIIMMHU HABbIKAMU
HCCJICIOBATEIILCKOM IeATEIHbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  310POBbS U
IMOLUMOHAIBLHOTO 0JIArOMOJIyqusi:

FOTOBHOCTBbIO NPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpEcax CBOETO 3J0POBbS,
BEJICHUS 3JJ0POBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATTAHCHUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKa pediieKcuw,
MPU3HAHUEM CBOETO TpaBa Ha OMUOKY M TAKOTO K€ IpaBa JIPyroro 4eioBeKa;

7) 3KoJ0rHYecKOoe BOCIIUTAHNE:

OpHEHTAIeH Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHWH JUIsl PEIIeHUs 3aj1ad B 00JacTh
COXPAHHOCTH OKpYXAlolIeil Cpefpl, MIAaHUPOBAHUS IOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCIICACTBHIA TSI OKPYXKAIOMIEH Cpebl, 0CO3HAHUEM TII00ATBHOTO XapaKTepa JKOJIOTHYESCKHX
npo0sieM U MyTel UX pelieHus;

8) aganTanus K U3MEHAIOIIMMCS YCIOBHSAM COIHAILHONH H MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOMPEIEIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Yepe3 MPAKTHYECKYIO JIeATCILHOCTh, B TOM YHCJIC YMEHUE YUUTHCS Y JPYTHX
JI0JIel, MpuoOpeTaTh B COBMECTHON NIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OIIbITA APYTHUX;

HEOOXOMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMYyITUPOBATH UACH,
TIOHSITHS, THITOTE3bI 00 0OOBEKTax W SBIICHUSAX, B TOM YHUCIIC PaHEee HEH3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD CHUTYaIlMIO, BOCIHPHHHMATH CTPECCOBYIO
CUTYalllI0 KakK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATH MPUHHUMAEMBIC PEIICHUS U
JeHCTBUS, POPMYITUPOBATEH U OIEHUBATH PUCKH U TIOCTIEICTBHS, (DOPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eHCTBUS
ba3oBble JJornueckne geicTBUS:
® BBIABIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy MOHATHIMH, (HOPMYIUPOBATH OMPEICICHUS MOHSITHUH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCH(PUKAIIMK, OCHOBAHUS JJIsi 0000IIEeHUS
Y CpaBHEHUS, KPUTEPUU TPOBOJIMMOI0 aHAJIU3A;



BOCIIPUHUMATh, (DOPMYyITUpPOBaTh U MPEOOPa3OBBIBATH CYKICHHS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIC U 00IKE, YCIOBHEIC,

BBISBIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUNs B (haKTax,
JTAaHHBIX, HAONIONEHUSAX W YTBEP)KICHUAX, IpelylaraTb KPUTEpUH sl BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JlenaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKI4YECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeJbCTBA MATEMAaTUYECKUX YTBEPXKICHMH (mpsiMble U OT
IIPOTUBHOIO), IIPOBOJIUTH CaMOCTOSITEIIEHO HECJIOXKHbBIE JI0Ka3aTeNnbCTBA
MaTeMaTHYeCKuX (PAaKToOB, BBICTpPAaUBaThb APIyMEHTALUIO, NPUBOIUTH IPUMEPHl U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CIOCOO pemieHus y4eOHOM 3aaayn (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BbIOupaTh Hanbosiee NOAXOAAINNA ¢ YYETOM CaMOCTOATENIBHO BbIAEIEHHBIX
KPUTEPUEB).

bBa3oBble ucciaenoBaTeJaLCKUeE AeiiCTBHA

UCIIOJIB30BaTh  BONPOCHI ~ KAaK  HCCIEAOBATCILCKUH  WHCTPYMEHT  IO3HAHUS,
(dopMyMpoBaTh BOIIPOCHI, ¢bukcupyromme IIPOTUBOpPEYHE, npobiiemy,
CaMOCTOSITENIbHO yCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMUpPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

MPOBOJNTH TI0 CAaMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIIOKHBIH DKCIICPUMEHT,
HEOOJIBIIIOE WCCIICAOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]y COOOM;

CaMoCTOSITENIbHO  (hOpMyTHpoBaTh OOOOIIEHUST H  BBIBOABI IO  pe3yJbTaraM
POBEEHHOTO HAOIOCHMS, UCCIEAOBAHUS, OIECHUBATh JOCTOBEPHOCThH MOYYEHHBIX
pe3yNbTaTOB, BHIBOJAOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ nnopmanmeii:

BBISIBJISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl peLICHUs 3a1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(YOPMAIIUIO
pas3INYHbIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh (hopMy MpeaCcTaBICHHUsS MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u uX KOMOMHALMSIMY;

OLICHUBATh HaJA&KHOCTh MH(POPMAIUH 10 KPUTEPUSAM, MPEITIOKEHHBIM YUUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHUS:

BOCIIPUHUMATh U (i)OpMy.]'II/IpOBaTB CYXKIACHUA B COOTBETCTBHUU C YCIIOBHAMH U LECIAMU
oOuIeHusi, SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUChMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHHUs 3a1a4i, KOMMEHTHPOBATh
MTOJIyYEHHBIN pe3yJsbTaT;

B XOJIe 00CYKIIEHHsI 33/1aBaTh BOTIPOCHI TI0 CYIIECTBY 00CYKIaeMOW TEMBI, TPOOIIEMBI,
pemaeMoil  3a7aud, BBICKa3bIBaTh WJAEH, HAIEJICHHbIE HAa TOWUCK PEIICHUs,
COIIOCTABJIAATb CBOU CYXIACHUA C CYXIACHUAMU APYTUX YYAaCTHHKOB JOUajiora,
0OHapy»XKUBaTh pa3INure U CXOJCTBO MO3UIIHIA, B KOPPEKTHOU dopMme hopmynrpoBaTh
pa3HOTIIACHS], CBOM BO3PAXKCHHS,

MNPEACTABJIATE PE3YJILTAThI PCUHICHUA 3adavdu, SKCIICPUMCHTA, UCCIICA0OBAaHNsA, IMIPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4€TOM 3aqad Mpe3eHTAlud U
0COOEHHOCTEH ayIUTOPHH;



® T[IOHMMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW W MHIUBUIYATbHOW pPaOOTHI
IIPH PEIICHUH YUYeOHBIX MaTEMATHYECKHX 3a]1a4;
® [IPUHUMATH IIeJIb COBMECTHOM JESITEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacmpenensaTh BUABI pabOT, OrOBapUBaThCA, OOCYKIATh NPOIECC U
pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JTIOJIEH;
e yyacTBOBaTh B TpPYMNIOBBIX (opmax paboTel (0OCYKAeHUs, OOMEH MHEHHSIMH,
MO3TOBBIE INTYPMBbI U JIPYTHE), BBIIOJIHITH CBOKO YacTh pabOTHI M KOOPIMHUPOBATH
CBOHU JICWCTBUS C IPYTMMH WIEHAMH KOMaH/bI, OIICHWBATh KaueCTBO CBOETO BKJIAJa B
OO TPOIYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.
PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:
® CaMOCTOSITENIFHO COCTaBJISATh IUIAH, alTOPUTM pEIIeHHs 3anavyd (WM ero 4acThb),
BBIOMpPATh C€Hoco0 pemeHuss ¢ yd€ToM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BapUAHTHI PEIICHUN C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH MHTE/JIEKT:
® BJAJIETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysibTaTa PeIIeHUs
MaTeMaTHYeCKOM 3aa49H;
® MPEeABHACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEHICHUH 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHWBATh COOTBETCTBUE Pe3yJIbTaTa JESTEIbHOCTH MOCTABICHHOW IIETN U YCIOBHSIM,
OOBSCHATh MPUYMHBI JOCTM)KCHUS WU HEIOCTHKCHHS IICJIM, HAXOIUTh OIIUOKY,
JIaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 7 kJacce oOydaroumMiics MOMYYUT CIEIyIOIIUE NpeAMETHbIE
pe3yNbTaThI:

Yuciia 1 BbIYUCICHUSA

BoinonHATh, coderass yCTHbIE M NHCbMEHHbIE NPHUEMBI, apuMeTHyecKue IeHCTBUS C
palMOHATIBHBIMHU YUCIIAMH.

HaxomuTe 3HaueHHs 4YHCIOBBIX BBIPAKEHUN, NPUMEHSATh Pa3HOOOpa3Hble CIOCOOBI U
npuéMbl  BBIYUCIEHHUST 3HAYeHMH JPOOHBIX BBIPAXEHUH, COAEp)KAIIMX OOBIKHOBEHHbBIE U
JECSITUUHBIE IPOOH.

[Tepexoaute OT 0ogHOM (HOPMBI 3amMcH yKuced K Ipyroil (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JECATHYHYIO APOOB).

CpaBHUBATh U YIIOPSAIOUNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BbINOMHATE MPUKUAKY U OLIEHKY pe3yibTaTa BBIYMCIEHUH, OLIEHKY 3HAUEHUN YHCIIOBBIX
BbIpaX€HHI. BBIMOMHATE AeHCTBUS CO CTENEHSMU C HATYPaJIbHBIMU MTOKA3aTEISIMH.

[TpyMeHsTh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemarh npakTHKO-OPUEHTUPOBAHHBIE 3aJ]aud, CBSI3aHHBIE C OTHOIIEHHWEM BEJMYHH,
IIPONOPLUOHAIIBHOCTBIO BEIMUYMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIBTATHI PEIICHUS 3aAa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs

Hcnonp3oBath anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHHMS yU4eOHOTO MaTepuaa.

Haxonuth 3HaueHMst OYKBEHHBIX BBIPAKCHUN IIPU 33aHHBIX 3HAUEHHSX IIEPEMEHHBIX.



BeimonHATe npeoOpa3oBaHusl LIEN0r0 BBIPAKEHHUS B MHOTOWIEH MPUBEIEHUEM MOJI00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINONMHATE YMHOKEHHE OJHOYICHA HAa MHOTOWIEH U MHOIOYICHA HAa MHOTOYIIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBiIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIer0 MHOXKHUTENS, TPYNITHUPOBKH CIaraeMbIX, IpUMEHEHUs (HOpMyI COKpaIEHHOTO
YMHOKEHHUS.

[IpumensaTp mpeoOpa3oBaHMsi MHOTOWICHOB Ui PEIICHHWS pa3IMyHBIX 33734 U3
MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTETEHEH ¢ HATYpaJIbHBIMH MOKa3aTEIAMH Ul peoOpa3oBaHMs
BBIPAXKECHUI.

YpaBHeHusI U HepaBeHCTBA

Pemars nuHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOW, IPUMEHss NpaBuia Iepexona OT
UCXOJHOIO YpaBHEHHUSI K PaBHOCWIBHOMY eMy. [IpoBepsTh, sBisleTCS JM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTH rpaduvyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl Map YUCed, SBIAIOLUIMXCS pellieHUeM JMHEHHOTO YpaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM IJIOCKOCTH TIpauK JMHEHMHOro ypaBHEHHs C JABYMS
NEPEMEHHBIMH, TIOJIB3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.

Pemarbs cucreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocraBiATh M pemarh JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX YpPaBHEHUH IO
YCIIOBUIO 3a/layl, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJayd IOJy4YEHHBIN
pe3yJIbTar.

DOyHKIUHA

N300paxkaTb Ha KOOPJIMHATHOM MNpsAMONW TOYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE TMPOMEXKYTKH Ha
areOpanyeckoM sI3bIKe.

OtmedaTh B KOOPAMHATHOM MJIOCKOCTHM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKIUNA. CTpouTh rpaguk GyHKIUHN Y = [X|.

OnuceiBaTh € MNOMOIIBIO (PYHKIMHA U3BECTHBIE 3aBHUCHUMOCTH MEXAY BEIMYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, NPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

Haxonuth 3HaueHune (GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil coco0 MpeICTaBlICHUs] U aHalu3a UHQOpMaLUU, U3BJICKATh U
UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy obOydyeHuss B 8 kJiacce 0oOydYarOmMICS TMOJYYUT CIEAYIOMNE MPEIMETHBIE
pE3yJIbTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPECTABIECHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHHMsI, OKPYIJIEHHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOro KBAJIpPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIE
KOPHH, UCIIOJIB3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPeoOpa30oBaHus BIPAKEHHH,
coJiepKalliX KBaJlpaTHbIe KOPHHU, UCIIOIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBIIMX W MaJbIX YHMCENT C MOMOMIBIO JECATUYHBIX ApoOe u
creneHen yucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHATh TOHATHE CTENEHU C IEJIbIM I10Ka3aTeleM, BBIIOIHATE MpeoOpa3oBaHUs
BBIPAXECHU, CONEPIKALIUX CTENEHU C LIEIBIM II0KA3aTENEM.



BhINONHATE TOXIECTBEHHBIE NPEOOpa30BaHMs PAlMOHAIBHBIX BBIPR)KEHUH Ha OCHOBE
NpaBWI JSHCTBUN HAJl MHOTOYICHAMH M alreOpandecKuMu JpoOsMu.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensTs npeoOpa3oBaHUsl BBIPAKEHUH A PEUICHUs pa3IMYHBIX 33434 M3
MaTEMaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHOU TPAKTUKH.

YpaBHeHusI 1 HepaBEeHCTBA

Pemare nuHeiHbIe, KBaApaTHbIE YPAaBHEHUS U PALIMOHAJIBHBIC YPABHEHMSI, CBOASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

ITpoBoAMTH IpOCTEHIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C
OpUMEHEHHEM TpadUUecKuX TPEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUI pelleHusl, €Clii UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauTs OT ciOBEeCHOW (GOPMYNHMPOBKM 3ahayM K e€ aireOpanyeckod MOAETH C
IIOMOLIBI0 COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YpaBHEHUH, HHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJIYUYEHHBIN pe3yJsIbTar.

ITpyMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHMS, OLICHKH, PEILATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 WILTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[Tonumath ¥  HCHONB30BaTh  (DYHKIMOHAIBHBIE IOHATUS M S3bIK  (TEpPMUHBI,
CHUMBOJIMUYECKHE OO0O3HAYEHUS), ONMPEACATh 3HAa4eHHWE (YHKIMU 1O 3HAYCHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PyHKIUH 110 €€ rpaduky.

CrpouTsb rpaduku dIeMEHTApHBIX GYHKINUN BUIA:

y = ki, y = x2, y = x3y = |x|, Yy = VX, onucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koniy oOyuenus B 9 kjacce oOyyaromuiics NOJYYUT CIEIyIOIIUE NpeAMETHbIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YIIOPSIOUYMBATH PallMOHAIbHbBIE U UPPALIMOHAJIbHBIE YUCIIA.

Beimonuate apudmMeTrueckue AeHCTBHS ¢ pallMOHAJbHBIMU YHCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIYUCIIEHUS C UPPALIMOHATBHBIMU YHCIaAMH.

HaxonuTh 3Hau€HUs CTENEHEN C LEJIbIMM MTOKA3aTeIsIMU U KOPHEW, BBIUNCIIATH 3HAUYCHUS
YHMCIIOBBIX BBIPAXKEHUH.

OKpyrisaTh AEUCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKHUIKY pE3yJIbTaTa BBIYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHeHHBIE M KBaJpaTHbIE YpPAaBHEHMs, YpPaBHEHUS, CBOJAIIMECS K HUM,
npocTeime ApoOHO-PaMOHAIbHbBIE YPaBHEHHUS.

Pemarb cuctembl IByX JIMHEWHBIX YpaBHEHHM C JBYyMS NEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIJIAETCS JTMHEUHBIM.

Pemarbs TekcToBble 3amau anreOpanyeckuM CHOCOOOM C TOMOIIBIO COCTaBIICHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (yCTaHaBIMBaTh, HUMEET JHM YpaBHEHUE WU
CUCTEMa YpaBHEHMH peIleHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPAaBEHCTBA, M300pa)kaTb peELICHHE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCHIBATH PEIIEHUE C TIOMOIIBI0 CHMBOJIOB.

Pemate cucTreMBpl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIKOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh pPELICHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOW MPSIMOMH,
3alMChIBaTh PELIEHHE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNN PA3JIMYHBIX 334a4.



DOyHKIUHA

Pacno3naBate GyHKIMU M3yYeHHBIX BHIOB. [I0Ka3pIBaTh CXEMAaTUYECKH PACIIONOKEHHIE Ha
KOOPAMHATHOM Mm1ockocTr rpadukoB Gpyukiuii Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3,y =X,y = x|, B 3aBUCHMOCTH OT 3HaueHHi KO3(HIEEHTOB, ONUCHIBATE CBOICTBA
GyHKIIHA.

Crpouth M HM300pakaTh CXEeMAaTUUECKU TpauKH KBAaIPAaTUUHBIX (PYHKIUI, OMUCHIBATH
CBOMCTBa KBaIpaTUUHBIX (DYHKIUII 110 UX rpadukam.

Pacno3naBare  kBazpatuyHylo (QyHKOMIO 10  (opMmyse, TPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX (QyHKINH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucJioBbIe MOCJIEA0BATEIbHOCTH H POTrPeCcCUH

PacriosnaBath apudMeTHYECKyI0 U reOMETPUYECKYIO IPOrPECCUH TPH Pa3HBIX CIOCO0ax
3aJaHMsL.

BBITOMHATE BBIYMCICHHS C HWCIONB30BaHUEM (OpPMYJ N-TO 4jieHa apu(pMETHYECKOH u
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300paxaTh YICHBI MOCIE0BATEIBHOCTH TOYKaMH Ha KOOPIUHATHOH IJIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a]a4d
U3 peasibHOM KHU3HHU (C HCIOIb30BaHHEM KAJIbKYJISTOPA, IUPPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBanme pa3aesoB U TeM nudpoBLIe
Ne n/m P Kontpoabubie  IIpakTHueckue (1upp )
NMPOrpamMMbl Bcero odpa3oBaTebHbIE
padoThbI padoThI
pecypcsl
Yucna ¥ BeIYKCIIEHUs. PanmonaibHbIe bu6mmoreka [IOK
1 25 2
qucia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 Anrebpandeckue BoIpaKEHUS 27 2 httos://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 YPABHCHHA 1 HEPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpapuku. OyHkuuu 24 2 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
I1 6
S OBTOpeHHE 1 0600meHHe https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 8 0




8 KUIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie
Ne ni/m P Kourposbuble IIpakTHyeckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsl
bu6mmoreka [IOK
1 UYucna u Berurcienus. KBagpaTHele KOpHU 15 1 https://m.edsoo.ru/7f417af8
5 Yucia u BeraucieHusi. CTEneHs C IeIbIM 7 bu6mmoreka [IOK
IOKa3areyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
4 YpaBHeHnus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
5 AnrebpandyecKkue BoIpaKEHUSI. 5 bubnnorexka [HOK
KBanpaThslii TpéxuiieH https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
7 VYpaBueHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https:/m.edsoo.ru/7fA17af8
bubmuoreka [JOK
8 DyHKLHH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 O 4 9 1
yHKUHH. THCIOBbIE QyHKLAH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 606 6
OBTOPCHHE H 0D0DILEHHE https://m.edsoo.ru/7f417af8
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne ni/m Konrpoabnubsie IIpakTHyeckue
NMpPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcsbl
1 Yucna v BerunciieHns. JleiicTBUTEIbHBIC 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEpABEHCTBA. Y pABHEHUS C 14 1 bubnmnoreka [JOK
OJIHOW ITEPEMEHHOMN https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
> Dy 16 L https://m.edso00.ru/7f419d08
bubnunoreka LIOK
4 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 18 1 but6moreka [IOK
3HaAHUU https://m.eds00.ru/7f419d08
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




