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IMNOSACHUTEJIBHAS 3AITUCKA

Anrebpa sBIsieTcs OJHUM U3 ONOPHBIX KypCOB OCHOBHOI'O O0IIEro oOpa3oBaHus: OHa 0OeCHeuMBacT
U3y4eHHE APYTuX AUCHUIUIAH, KaK €CTECTBEHHO-HAYYHOTO, TaK M T'YMAHMTAapHOTO LUKJIOB, €€ OCBOCHHE
HE00X0AMMO I IPOA0JDKEHNs 00pa30BaHUs U B IOBCEJHEBHOM KM3HU. Pa3BuTHe y 00y4yarommxcst Hay4HbIX
NpPEACTAaBICHUNH O TPOUCXOXKICHHUH M CYHIHOCTH aireOpandeckux aOCTpakiuii, crmoco0e OTpakeHUs
MaTeMaTHYeCKOM HayKoHl sBICHMH M IPOLECCOB B IPHUpPOJE U OOIIECTBE, POJU MaTEeMaTUYECKOIO
MOJCIUPOBAHMsI B HAayyHOM T[IO3HAHMM M B TMPAKTHKE CHOCOOCTBYET (HOPMUPOBAHHMIO HAYYHOTO
MHUPOBO33PEHUS U Ka4eCTB MBIIUIEHUS, HEOOXOIUMBIX JUISl alaliTAllii B COBPEMEHHOM LIU(PPOBOM OOIIECTBE.
Nzydenune anreOpsl obecrieunBaeT pa3BUTHE YMEHHUsS HAOMIOJaTh, CPABHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH AapryMEHTUPOBAaHHO OOOCHOBBIBaTh CBOM JCHCTBUA U
BBIBOZIBI, (JOPMYIHUPOBaTh yTBepKAeHHUA. OCBOeHHE Kypca anreOpbl 0OecrednBaeT Pa3BHTHE JIOTMYECKOTO
MBILUIEHHUS] 00YYarOIUXCsA: OHM HCIOJB3YIOT NEAYKTHBHBIC M MHIYKTHBHBIE pacCyXIeHHs, 000OlLIeHne u
KOHKpETH3aIio, abcTparupoBanne u ananoruto. OO0ydeHue anreOpe mpeanosiaraeT 3HAUYUTENbHBIN 00BEM
CaMOCTOSITEJIbHOW JIEATENIbHOCTH OOYYaIOUIMXCs, MO3TOMY CaMOCTOSITENIbHOE pEIIeHUe 3ajad SBISeTCs
peanu3anuen 1esTeIbHOCTHOIO IPUHILINIIA O0yYEHUSI.

B ctpykType nporpammsl yueGHOro Kypca «Airedpay Jisi OCHOBHOI'O 001Iero o0pa3oBaHusi OCHOBHOE
MECTO 3aHUMAIOT COJEP)KATEIbHO-METOANYECKHEe IJMHUK: «Yucla W BBIUUCICHUS», «AJNredpandeckue
BBIPOKEHUS», «YPpaBHEHUs U HepaBeHCTBay, «DyHkiun». Kaxnas U3 3THX copepikaTellbHO-METOJUUECKUX
JMHUAN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUSHHS Kypca, B3aMMOJCHCTBYS C IPYTHMH €ro JHHUAMU. B
X0Jle M3y4eHHs Y4eOHOro Kypca OOydarolmMMCs IPHUXOIUTCS JIOTMYECKH paccyXJaTh, HCIOJIb30BATh
TEOPETUKO-MHO)KECTBEHHBIN S3bIK. B CBSI3W C 3THM B mporpamMmy y4eOHOTro Kypca «Ainredpa» BKIFOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTABICHHbBIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHUeCKOro oopa3oBaHus U
CIOCOOCTBYIOLIIME  OBJIAJICHUIO OOY4YalOIIMMHUCS OCHOB YHUBEPCAJIBHOTO MAaTEMAaTUYECKOTO  SI3bIKA.
ConepxaTenbHOW M CTPYKTYpHOHM OCOOCHHOCTBIO y4eOHOro Kypca «Anrebpa» sBISETCS  €ro
WHTEIPUPOBAHHBIN XapaKTep.

Conepxxanne nuMHMHM «Yucna W BBIYMCICHMS» CIYXKUT OCHOBOM Ul JalbHEHIIEro W3y4eHus
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOyYaIOLIMXCSl JTOTMYECKOr0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS
HOJIb30BAThCSl  AITOPUTMAaMH, a TaKKe MPUOOPETEHUIO0 MPAKTUYECKHX HABBIKOB, HEOOXOAUMBIX IS
MOBCE/IHEBHOM KM3HU. Pa3BUTHE MOHATHS O YKCIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs CBSI3aHO C
pPalMOHATBHBIMU M UPPALMOHATIBHBIMU YUCIaMHU, (OPMHPOBAHHEM MPEJCTaBICHUH O JOEHCTBUTEIBHOM
yucrie. 3aBeplIeHue OCBOCHHS YUCIIOBOM JIMHUM OTHECEHO K CpeIHEMY 001eMy 00pa30BaHHUIO.

Conepxanue JBYX aireOpanueckux JUHUM — «AsreOpandyeckue BBIPDOKEHHS» U «YpaBHEHUS U
HEPAaBEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOUIMXCSd MAaTEMaTHYECKOTo anmnapara, He00XO0qUMOro
JUIS pelIeHus 3a/lay MaTeMaTHKH, CMEXHBIX MPEIMETOB U NMPaKTHKO-OPUEHTUPOBAHHBIX 3ajad. Ha ypoBHe
OCHOBHOTO 00mIero oOpa3zoBaHMs y4eOHBIH MaTepual TPYNIHPYETCS BOKPYT PAllMOHAIBHBIX BBIPAKECHUH.
Anrebpa AeMOHCTPHpPYET 3Hau€HHE MaTeMaTHKH KaK s3bIKa JUIsl MOCTPOCHMS MaTeMaTHMYeCKHX Mojenei,
OTIMCaHMsI TIPOIIECCOB M SIBJICHUN peaslbHOTO Mupa. B 3amaum oOyueHus anredpe BXOIAT TaKKe NalbHEiIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIIEHHSI, HEOOXOMMOr0, B YaCTHOCTH, JUIsl OCBOCHMS Kypca MH(POPMATUKH,
U OBJIaJICHUE HaBBIKAMH JETYKTHBHBIX paccyxkieHuid. [IpeoOpa3oBaHre CHUMBOIBHBIX (OpM CrOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Coneprkanne GyHKIIMOHATHHO-TpadUIECKON JIMHUH HAIEJICHO Ha MOIyYeHHE 00 YJarOIIMMUCS 3HAHUH O
(GYHKLIUAX KaK BaKHEWIIeH MaTeMaTH4ecKOM MOJeNHu Ui OINUCaHWs W MCCIEJOBAaHUS Pa3HOOOPA3HBIX
IPOLECCOB W SBICHUA B mpupoie U obOmectBe. M3yueHume Marepuana CIOCOOCTBYET Ppa3BUTHIO Y
o0y4aroImuxcsi yMEHHsl HCIOJb30BaTh pa3M4YHbIe BBIPA3UTENbHBIE CPEICTBA S3bIKa MAaTEMaTHKU —
CIIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKkue, BHOCHT BKJIad B (opMHpOBaHHE MPENCTABICHUNA O pOJIU
MaTeMaTHKHU B Pa3BUTHH LUBUIN3ALUHU U KYJIBTYpPHI.

CormacHo yueOHOMY TuTaHy B 7-9 Kiaccax m3ydaercs Y4eOHbIH Kypc «Anredpay, KOTOPHIH BKIIOYAET
CJIEAYIOIIME OCHOBHBIE pa3fiesibl coaepikaHus: «Hucima M BBIYUCICHHS», «ANredpanyeckue BbIPAKEHUSN»,
«YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha usydenue ydyeGHOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 yaca (3 4daca B
Hezeno), B 8 kiacce — 102 yaca (3 gaca B Hegenro), B 9 kiacce — 102 ygaca (3 yaca B HEeNi0).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BHIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATHYHBIC, IEPEX0] OT OJHON (hopMbI 3anmucu Apodeit k apyroii. [lonsTue
pPaLlMOHATIBHOIO 4YMCIA, 3allUCh, CPABHEHHUE, YIOPSIOYMBAHHE pPAlMOHAIBHBIX YHUCEN. ApU(pMeTHdYecKHue
JEICTBUS C pallMOHaJIbHBIMU YKcaamMu. Pelienune 3a1a4d U3 peaabHOM MPaKTUKK HA YacTH, HAa JPOOH.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTeJeM: OIpe/esieHue, NpeoOpa3oBaHME BBIPAKEHUII Ha OCHOBE
OTpeNieNieHus], 3amuch OOoNbmMX Yucen. [IporeHThl, 3amuch MPOLEHTOB B BUAE ApoOUW U ApoOM B BHIE
IIPOLEHTOB. TpH OCHOBHBIC 3a/1a4y HA NIPOLICHTHI, PEIICHUE 3a1a4 U3 PEAIbHOM TPAKTUKH.

IIpuMeHeHne NPU3HAKOB JAECIUMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPAJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMast U 00paTHas MPOIOPLHOHAIBHOCTH.

Auredpanyeckune BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAYCHHUE BBIPAXKCHHUS C NEPEMEHHOM. JlONyCTHMBIE 3HAYEHUS MEPEMEHHBIX.
[IpencraBineHre 3aBUCUMOCTH MEXKIy BelIMUYMHAMU B BuUAE (opMmynbl. Bblumcienus no ¢opmynam.
[IpeoOpa3oBaHue OYKBEHHBIX BbIPR)KEHUI, TOXKIECTBEHHO pPaBHBbIE BBIPAXEHHUs, MpaBHUia IMpeoOpa3oBaHUs
CYMM U IIPOU3BENICHUH, paBUia paCKpbITUS CKOOOK U IPUBEIEHUS OJJOOHBIX CIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnHowieHbl 1 MHOrowl1eHbl. CreneHs MHOrousaeHa. CiioXeHue, BBIYUTaHuEe, YMHO)KEHHE MHOTOWIECHOB.
@DopMyibl COKpAIIEHHOTO YMHOXKEHMS: KBapaT CyMMBbI M KBaapaT pa3zHocTH. PopMyna pa3HOCTH KBaJpaToOB.
Pa3noxeHne MHOrO4I€HOB HA MHOYKUTEH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHUS, IPAaBUJIa IPe0Opa30BaHusl ypaBHEHUS, PABHOCUJIBHOCTh YPaBHEHU.

JIuneiiHoe ypaBHEHUE € OJHOM IEPEMEHHOM, YHCIO KOpPHEH JIMHEHHOTO YpPaBHEHUS, DELICHUE
JUHENHbIX ypaBHeHui. CocTaBieHME YpaBHEHUI 110 YCIOBHIO 3ahauyd. PelieHue TEKCTOBBIX 3a4ad ¢
IIOMOUIBbIO YPaBHEHUM.

JluneliHOE ypaBHEHHE C ABYMS NMEpEMEHHBIMH H ero rpaduk. Cructema QBYX JIMHEHHBIX YpaBHEHHH C
JBYMs IIepeMeHHbIMU. Pelienne cucteM ypaBHeHUH criocoOoM mocTaHOBKU. [Ipumepsl penieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHM.

DOyHKIUH

Koopanuara Touku Ha mnpsAMod. YwMcCiIOBbIE HPOMEXKYTKH. PaccTrossHue Mexay AByMS TOYKaMH
KOOPJMHATHOU IIPSAMOM.

[TpsmoyronbHas cuctema koopauHat, ocu OXx m Oy. AGcumcca M OpAMHATA TOYKH Ha KOOPIMHATHOM
wiockoctd. IIpumepsl rpadgukoB, 3anaHHbIX (opMmynamu. UTeHue rpadUKOB pealbHBIX 3aBUCHMOCTEH.
[onstne ¢ynkumu. I'papux ¢ynkuuu. CpoiictBa QyHkumid. Jlunelinas ¢ynkuus, e€ rpaduk. I'padux
¢ynkuuu y = [x|. I'paduueckoe perieHne IMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHU .

8 KUIACC
Yuciia 1 BLIYMCICHUSA

KBanpatHslit kopeHb u3 uucna. [lonartue o6 wuppainuoHasbHOM 4yMcie. JlecATHUHBIE NPUOIMKEHUS
uppaluuoHaIbHBIX uyucen. CBoMcTBa apu(METHYECKHUX KBAJAPATHBIX KOPHEH M MX MPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKEHUN M BHIYUCIECHUSAM. [leliCTBUTENbHBIE YHCIIA.

CreneHb C 1ebIM MoKa3aTeneM 1 €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.

Auredpanyeckune BbIPaKeHHUs

KBaapatHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.

Anrebpanueckast apodb. OcCHOBHOE CBOMCTBO anreOpamdeckoil npobu. CiiokeHue, BBIYMTAHUE,
YMHOX€EHHeE, JieJIeHne alredpandeckux Apooeil. ParmonansHble BhIpaXXeHUs U UX MpeoOpa3oBaHUeE.

YpaBHeHUs M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KopHell KBaapaTHOro ypaBHeHMs. Teopema Buera. Pemenue
YpaBHEHM, CBOJAIIMXCS K TMHEHHBIM U KBaipaTHBIM. [IpocTeiimue 1poOHO-panoHanbHble ypaBHEHHUS.

['padmyeckas nHTEpHpeTanusl ypaBHEHUN C ABYMsI IEPEMEHHBIMH U CHCTEM JIMHEHHBIX YpaBHEHUU C
JIBYMsI IepeMEHHBIMU. [IprMeps! pelieHns CUCTEM HENMHEWHBIX YPAaBHEHUN C IBYMS IIEPEMEHHBIMH.



Pemienune TeKCTOBBIX 3a/1a4 AJIreOpandeckuM CIIOCOOOM.

UucioBble HepaBeHCTBA M HMX CBOWcCTBA. HepaBeHCTBO ¢ OJHOM IepeMEHHOH. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHEWHbIE HEpPaBEHCTBA C OAHOM mnepeMeHHOW. CHUCTeMbl JMHEWHBIX HEPABEHCTB C OJHOMN
[IEPEMEHHO.

DOyHKIUHA

[Tonsitne ¢ynkmuu. OOnacTh ompenencHUs W MHOXKECTBO 3HaueHUH (yHkiuu. CrocoObl 3amaHus
G YHKIIHA.

I'padux Pynxmun. Yrtenue cBoiictB ¢ynkumn mo e€ rpaduky. I[Ipumepsl rpadukoB QyHKIHA,
OTpakaloIIUX pearabHbIE MPOIECCHI.

OyHKIUH, OMUCHIBAIONINE MPSIMYI0 M OOpaTHYIO MPONMOPIHOHAIBHBIE 3aBUCHMOCTH, HX TpaduKH.
Oynxkmun y = x4,y =x3,y = VX, y=|x|. I'paduyeckoe pelieHne ypaBHEHH U CHCTEM YPAaBHEHUHA.

9 KJIACC

Yucia ¥ BLIYMCICHHUA

PanmonanbHble uuciia, UppanMoOHANIbHBIC YHCIA, KOHEYHbIE M OECKOHEYHBIC JECATUYHBIC APOOH.
MHOXecTBO JEHCTBUTENBHBIX YHUCEN, JAECHCTBUTEIbHbIE 4YHCIA KaKk OECKOHEUHble MAECATUYHBbIE IpoOu.
B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JECUCTBUTEIBHBIX YHUCEI WM KOOPAUHATHOMU
MPSIMOU.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEIl, apu(PpMeTHYECKUE NIEUCTBUS C IEHCTBUTEIbHBIMU YHCTIAMH.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ATUTEILHOCTh IPOLIECCOB B OKPYXKAIOILIEM MUPE.

[TpuOnmxk€HHOE 3HAUYE€HUE BEJIMYMHBL, TOYHOCTh NpuOMkeHus. Oxpyrienue uucen. [lpukuaka u
OLICHKA PE3YJIbTaTOB BBIYMCIICHUN.

YpaBHeHHUs M HEpABEHCTBA

JIuneiiHoe ypaBHeHMe. PenieHre ypaBHEHUH, CBOAAIIUXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHeHMH, CBOAAIMXCA K KBapaTHBIM. bUKBaIpaTHOE ypaBHEHHUE.
[TpumMeps! peleHus: ypaBHEHUIN TPEThEN U YETBEPTOM CTENEHEN Pa3JIoKEHUEM Ha MHOXKUTEIIH.

Pemenne npoOHO-panioOHANIBHBIX YpaBHEHHH. Pelenue TekCTOBBIX 3a1a4 anre0pandeckuM METO/I0M.

VYpaBHeHHE ¢ ABYMS IEpEeMEHHbIMU U ero rpaduk. PemieHue cucreM IBYX JMHEWHBIX YpaBHEHUH C
JBYMs IIEpEMEHHBIMU. Pemenue cucreM IByX YpaBHEHM, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOH
crenenu. ['paduyeckas MHTEpIpeTaLUs CUCTEMbl YPABHEHUH C BYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHnne nMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOHN. PemeHne cuUCTeM JMHEHHBIX HEPABEHCTB C
onHOW mnepemeHHOll. KBanapaTHble HepaBeHcTBa. I'paduueckass HMHTeprpeTanusi HEPaBEHCTB U CHCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢ynkuus, e€ rpaguk u coiictBa. Ilapabona, koopanHaThl BEpUIMHBI apaldoOJIbl, OCh
CUMMETpPUHU TapadoJIbl.

I'paduxn dyskmmit: y = kx, y=kx + b, y=k/x, y=x3, y =x, y = x| , # ux cBoiicTBa.

Yuci0BbIE OCTEI0BATEIBHOCTH H IIPOrPECCHH

[TonsiTve YMCIOBOI MOCIEN0BATENBHOCTH. 3aJaHUe MOCIEA0BaTENbHOCTH PEKYPPEHTHON (opMyoil u
dbopmyI0ii N-TO YJIeHa.

Apudmerndeckass M reomeTpuueckas mnporpeccuu. Dopmysbl N-ro  uYjgeHa apuMETHYECKOW U
F€OMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHre 4ieHOB apu(METHUECKOW M reOMEeTPUYECKOM MPOrpeccHii TOYKaMu Ha KOOPAMHATHOMH
IJIOCKOCTH. JIMHENHBIN U 3KCIOHEHIUANBHBIA POCT. CII0KHBIE TPOLICHTBHI.

INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IPOI'PAMMBI VYYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE Pe3yJabTAThl OCBOCHUS ITPOTrPAaMMBI YI€OHOTO Kypca «Anredpa» XapaKTepH3yIOTCS:

1) naTpuoTHYECKOEe BOCIIMTAHME:

IMMPOSABJICHUEM MHTEPECA K IMPONIIOMY M HACTOAIIEMY pOCCHﬁCKOﬁ MaTEMAaTUKU, ILICEHHOCTHBIM
OTHOUIEHUEM K JOCTHXKCHUSM POCCHHCKMX MATEeMaTHKOB M POCCHICKOH MaTeMaTW4ecKoW IIKOJbI, K
HCIIOJIb30BAHUIO ATHX JOCTHKEHHUM B IPYTUX HayKax M MPUKIAJAHBIX cepax;



2) rpaIaHcKoe H TyXOBHO-HPABCTBEHHOE BOCIIHTAHUE:

TOTOBHOCTHIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpakIaHWHA M PEAIU3AIMH €ro MPaB, MPEICTaBICHHEM O
MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp TPa)kIaHCKOIrO
oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHHUIO ITHUYECKUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTH)KEHUN HayKd, OCO3HAHHEM BaXXHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIUIIOB
B JICATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4acTHE B PEIICHUH NMPAKTHUECKUX 3a]1a4 MAaTeMaTUYEeCKOI HarpaBIeHHOCTH,
OCO3HAHHEM BAXHOCTHM MAaTE€MaTH4YeCKoro oOpa3oBaHUS Ha MPOTSHKEHUH BCEW KHU3HU IS YCHEIIHOMN
npoeCCUOHATIPHON JEATEIbHOCTH M pPa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIMBUAYAIbHON TpPaeKTOpUM OOpa30BaHUS U IKU3HEHHBIX IUIAHOB C YUYETOM JIMYHBIX
MHTEPECOB M 0OLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIMOHATIBHOMY M 3CTETUYECKOMY BOCIIPHATHIO MAaTEMaTHUECKUX OOBEKTOB, 3a/]1ad,
pelIeHui, pacCyKIeHHM, yMEHHUIO BUIETh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTr'0 MO3HAHUS:

OpUEHTalle B ACSITENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, MPHUPOJbI M OOINECTBAa, MOHUMAHWEM MAaTEeMaTHYECKOH HAyKH Kak
cepbl YEIOBEYECKON ESATENIbHOCTH, JTAnoB €€ pa3BUTHS U 3HAYMMOCTH JUISl Pa3BUTHUS LMBHIM3ALINU,
OBJIQ/ICHUEM SI3BIKOM MAaTeMaTHKA M MaTeMaTHYeCKOH KyJIbTypoill Kak CpeIACTBOM IIO3HAHHS MUDA,
OBJIaJICHUEM MPOCTEUIITMHI HaBBIKAMU UCCIIEIOBATENLCKON AEITETbHOCTH;

6) puzuueckoe BocnuTaHue, (opMHpPOBAHHE KYJALTYPbI 30POBbSI H 3MOLHOHAJILHOIO
0J1aronosIy4us:

TOTOBHOCTBIO ITPUMEHSTh MAaTEeMaTHUECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbBs, BEACHUS 3A0POBOTO
oOpa3a ku3HH (30pOBOE MUTaHKE, COATAaHCHUPOBAHHBIA PEKUM 3aHATHI U OTIBIXA, peryisipHas (u3nueckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA pedIeKCHuH, MPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO JKe
paBa IpYyroro 4enoBeKa;

7) IK0JIOTHYECKOe BOCTIMTAHME:

OpHEHTalle Ha MPUMEHEHUE MaTEeMAaTHMUeCKUX 3HAHUU IS pelieHus 3a1ad B 00JaCTH COXPAHHOCTH
OKpY’Kalomien Cpefpl, IIIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOKHBIX TOCIIEACTBUN JJISI OKPYKArOIIEH
Cpelbl, 0CO3HAHHUEM TTI00aIBbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U IMyTel UX pelieHus;

8) amanTanus K U3MEeHSIONIMMCS YCJIOBUSIM COI[MAJILHOI H MPHPOIHO¥ Cpebl:

TOTOBHOCTbIO K JICUCTBUSAM B YCIOBHUSX HEOMNPENCIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 TPAKTHYECKYIO NEeATeNbHOCTh, B TOM YHCIE YMEHHE YYUTBCA y IOPYTUX IIOACH,
nproOpeTaTh B COBMECTHOM JIEATENHHOCTH HOBbIE 3HAHMSI, HABBIKY U KOMIIETEHIIUU U3 OTbITA IPYTHX;

HEOOXOUMOCTEI0O B ()OPMUPOBAHWM HOBBIX 3HAHUH, B TOM YucCie (GOPMYIUPOBATH HJICH, MOHSATHS,
TUMOTE3bl 00 00BEKTaxX U SBIEHUSX, B TOM YHCJIE PaHee HEU3BECTHBIX, OCO3HABATh Ne(UIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI3OB,
TpeOYIOMHA KOHTPMEDP, KOPPEKTUPOBATH TPHHUMAEMBIC PEIICHUS U JISHCTBUS, (POPMYIIMPOBATh M OIICHUBATH
PHUCKH U TOCIENCTBUS, GOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE el CTBUS
ba3zoBble Jlornyeckue 1eMcTBUA:

e BBIABIATh W XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKH MaTEeMaTHYECKUX OOBEKTOB, IOHSATUH,
OTHOIICHUH MEXAy TOHATUSAMH, (OPMYIUPOBATH ONpEACNEeHUs TOHATUH, YCTaHABJIHMBATH
CYIIECTBEHHBIM TPHU3HAK KJIAaCCU(UKAIIUU, OCHOBAHHS JUIsi OOOOIIEHHMS W CPaBHEHWs, KPUTEPUH
MIPOBOAMMOIO aHAJIN34;

e  BOCHPHHHUMATH, (POPMYIHUPOBATH U TPEOOPA30OBHIBATH CYXKACHUS: YTBEPAUTEIHHBIC U OTPHUIIATEIIbHBIE,
€MHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIE;

e BBIABIATH MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHBOpeuHus B (pakTax, JaHHBIX,
HAOMIOJIEHUSAX W YTBEPXKIEHUSX, TMpenjaraTb KPUTEPUU [UIsl BBIABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;

e JIeNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aAKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIFOUEHUN,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;



pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEP)KICHHH (IIpsIMbIE U OT MPOTUBHOTO), MPOBOJIUTH
CaMOCTOSITENIbHO HECIIOKHBIE JJ0KA3aTEIbCTBA MaTEMaTUYeCKHX (PaKTOB, BEICTPAUBaTh apTyMEHTAIIHIO,
HPUBOJHUTH IIPUMEPHI 1 KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHS;

BBIOMpATH CIIOCO0 peleHus yaeOHOH 3ajauu (CpaBHUBATh HECKOJIBKO BApHAHTOB pPEIICHUs, BHIOHMPATh
HanOoJee MOAXOAAIINN C y4ETOM CaMOCTOSTEIIFHO BBIZICTICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

UCIIOJIb30BaTh BOIPOCH! KAaK HCCIIENOBATEILCKHI MHCTPYMEHT TO3HAHUS, (OPMYITUPOBATH BOIMPOCHI,
bukcHupylomye MPOTUBOPEYHe, MPOOJIEMY, CaMOCTOSATEIBHO YCTaHABIMBAaTh HMCKOMOE M JIAHHOE,
(bopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOAMTH I10 CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIA DKCIEPHUMEHT, HeOOJbIIOe
WCCJICIOBAHKE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00HhEKTa, 3aBUCUMOCTEH 00HEKTOB
MEXIy COOOM;

CaMOCTOSITENILHO  (hOopMymHpOBaTH O00OOIIEHUST ¥ BBIBOJIBI MO pe3yiabTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTHh IIOJYYCHHBIX PE3yJbTaTOB, BBIBOJOB H
0000I11IEHHI;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIPOIlECCa, a TaKKe BBIIBHIaTh IPEANOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanmeii:

BBISBJISATH HEJIOCTATOYHOCTh W M30BITOYHOCTh MH(OPMAIMH, JaHHBIX, HEOOXOIUMBIX ISl PEIICHHS
3a7aum;

BBIOMpATh, aHAJIM3MPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATh HH(OPMALUIO PA3THYHBIX
BUOB U (POPM IIPEICTABICHHUS;

BBIOMpaTh (GOpPMY NpeAcTaBiIeHHUsS HH(YOpMALMU W HIUIIOCTPHUPOBATH pelIaeMble 3aJaudl CXEMaMH,
IrarpaMMamMu, HHOU TpaduKoi M UX KOMOMHAIUSIMH;

OLICHMBATh HAA&KHOCTh HMH(MOPMALUMU TIO  KPUTEPUSAM, MPEUIOKCHHBIM  YYUTEIEM WM
c(OpPMYITHPOBAHHBIM CAMOCTOSITENILHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJICHHUS B COOTBETCTBHH C YCJIOBUSMH U LEISIMU OOIICHHMSI, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS
M0 X0y PEIICHHS 3a]]a4l, KOMMEHTHPOBATh TOJyUCHHBIN PE3YJIbTAT;

B X0Jle¢ 0OCY>KIeHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOIEMBI, peraeMoit
3a/1aud, BBICKA3bIBaTh WJICU, HAIEJICHHBIE HA TIOMCK PEIIEHHUS, COTOCTaBIATh CBOU CYXKICHHUS C
CY)KICHHUSIMH JPYTMX YYacTHHUKOB JHaliora, OOHApPY>KMBaTh pa3iMuue M CXOACTBO TO3HIIMHA, B
KOPPEKTHOI opme hopMyInpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNS,

NPEACTABIATh  pe3yJabTaThl  pEUIeHUs  3aJadyd, OSKCIHEpPUMEHTa, HCCIENOBaHUs, IMPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHUS] C YYETOM 3a/Jad MpPE3eHTAllMd U OCOOCHHOCTEH
ayJIUTOPHH;

MOHUMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHAYAIbHOW paOOTHI MpU pPEUICHUHU
yueOHBIX MAaTeMaTUYECKUX 3a/1a4;

MPUHUMATH 1I€JIb COBMECTHOW JESITEIBHOCTH, IUIAHMPOBATH OPraHU3AIMI0 COBMECTHOW paboTHI,
pacnpeensTh BUIbl paboT, TOTOBapHBAThCs, 0OCYXAAaTh MPOIECC U Pe3yabTaT paboThl, 00600maTh
MHEHMS HECKOJBKUX JTIOICH;

y4acTBOBAaTh B IPYIIOBBIX (popmax paboThl (00CyXIeHUsI, 0OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
JIPyTHUE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOM JICUCTBHS C APYTHMMH WICHAMH
KOMaH/bl, OIICHMBaTh KAaueCTBO CBOEr0 BKJIaJa B OOMHUNA TPOAYKT TO  KPUTEPHUSIM,
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranmn3anus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, AJITOPUTM pEIleHus 3a7aud (WM ero 4acTbh), BBIOMPATh CHOCOO
peleHuss ¢ Y4€TOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOM MHOpMAIIUH.



CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTE/VIEKT:

e BJAIETh CcHoco0aMH  CaMOIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ynbraTa  pelIeHHS
MaTeMaTH4YeCKOH 3a1a9u;

e MpEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIIECHUHU 33a4M, BHOCUTh KOPPEKTUBHI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, HANAEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

e OIICHWBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH ITOCTABICHHOM IENU M YCIOBUSAM, OOBACHSTH
OPUYMHBI  JOCTMDKEHUS WM  HEJOCTHXKEHMs 1eJlM, HaxXOAWUTh OIIMOKYy, JaBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATbBI

K koH1y 00ydenus B 7 Kjacce 00yJaromuiics MOJIyduT CIEAYIOIINUEe TPeIMETHbIE Pe3yIbTaThl:

Yucaa U BbIYUCIEHUSA

BrimonHsTh, coyeras yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(METHUECKHIE IEHCTBUS C PALlMOHAIBHBIMU
YHCJIaMHU.

HaxoauTh 3HaYeHHsA 4YHCIOBBIX BBIPAXKEHHM, NPUMEHSTh pa3HOOOpa3HbIe CHOCOOBI M MPUEMBI
BBIYUCIICHHSI 3HAYCHUN APOOHBIX BBIPAXKEHUH, COoNlepKaIUX OOBIKHOBEHHBIE U JECATUYHBIE IPOOu.

[lepexonuTh OT ogHOW (OpMBI 3amucH YHceNl K JApyroi (ImpeoOpa3oBBIBATh ACCITUYHYIO ApOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH B OCCKOHEUHYIO JIECATUIHYIO APOOBb).

CpaBHUBATH U YIOPSAIO0YNBATH PALIMOHAIBHBIE YUCIA.

OxpyrisTh yucna.

BBINOTHATE MPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCIICHUH, OIICHKY 3HAYEHUW YUCIIOBBIX BBIPAKEHUH.
BbInonHATE A€MCTBUS CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh MPU3HAKU JETMMOCTH, PA3I0KEHUE HA MHOKUTENIN HATYPalbHBIX YHCET.

Pemate  mpakTHKO-OPUMEHTHPOBAHHBIE  3aJlauM,  CBSI3aHHbIE C  OTHOLUEHUEM  BEJIMYUH,
MPOMOPLUOHATILHOCTBIO BEJIMYUH, MPOLIEHTAMHU, MHTEPIIPETUPOBATh PE3YNIbTAThl PEIICHUS 3a/lad ¢ Y4ETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp30BaTh anreOpandyeckyto TEPMHUHOJIOTUIO U CUMBOJUKY, IPUMEHSTh €€ B IPOLECCE OCBOCHUS
yueOHOro MaTepuarna.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN ITPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BrimonHsaTe npeoOpa3oBaHus 1IEJI0TO BBHIPAKEHUS B MHOTOUWIEH MPUBEIEHUEM IMOJOOHBIX CIaracMbIX,
PAacCKpBITHEM CKOOOK.

BEBIMOTHATE YMHOXKEHHE OJIHOYJIEHA HA MHOTOYJIEH M MHOTOYIEHA HA MHOTOWIEH, IPUMEHATH (DOPMYIIbI
KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3yioKeHUE MHOTOWIEHOB Ha MHOXHTEIH C TIOMOIIBIO BBIHECEHHS 32 CKOOKH OOIIero
MHOKUTEJSI, TPYNIHPOBKU CIaraeMbIX, IPUMEHEHHUS (POPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh IpeoOpazoBaHuss MHOTOWICHOB JUTSl PEIICHUS] PAa3IUYHbIX 3a7ad U3 MaTeMaTHKH, CMEKHBIX
MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaIbHBIMU MOKA3aTENAMHU I TPE0Opa30BaHUs BEIPAKEHUH.

YpaBHeHusI U HePaBEeHCTBA

Pemarp nuHelHbIE ypaBHEHMsI ¢ OJHOW IEPEMEHHOM, NMPUMEHs INpaBWiIa NEPEXoja OT HCXOIHOTO
YpaBHEHUS K paBHOCUIILHOMY eMy. [IpoBepsTh, ABIISETCS 1M YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduueckre METOIbI IPH PEIICHUN TMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[Tonbupate npuMepsl Nap YHUCEN, SBISIOLUXCS pPELIEHUEM JMHEHHOro ypaBHEHUS C JBYMs
NIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH Tpa@uK JMHEWHOTO YypaBHEHHUS C JBYMsI MEPEMEHHBIMH,
MOJIB3YACH TPadUKOM, PUBOAUTD MIPUMEPHI PEIICHUS YPaBHEHUSI.

Pemmathb cuctemMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMU, B TOM YHCJie TpadUUYEeCKH.

CocTaBiATh U pellaTh JMHEHHOE YpaBHEHUE WIIM CUCTEMY JIMHEWHBIX YPaBHEHUU MO YCIOBHIO 33Ja4H,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]auM MOJIYYE€HHBIN pe3ynbTar.

DOyHKIUUHA

N300paxaTh Ha KOOPJMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOpJIWHATaM, Jy4H,
OTpPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YNCIOBbIE IPOMEXKYTKU Ha aNredpanyeckoM s3bIKe.

OtmedaTh B KOOpPAMHATHOM IUIOCKOCTHM TOYKHM IO 3a/JlaHHbIM KOOpAMHATaM, CTPOUThH TIpaduxu
auHeHHbIX QyHKIMA. CTpouTh rpaduk GyHKIUHU y = [X|.



OnwuceiBaTh ¢ MOMONIbIO (YHKUIUH H3BECTHBIC 3aBUCHMOCTH MEXIY BEITHYMHAMH: CKOPOCTb, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboTHI.

Haxonuts 3HaueHne QyHKINH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumars rpaduyeckuii cmoco® TMpeacTaBIeHHs M aHanuM3a WHGOpMAlMM, U3BIEKaTb U
MHTEPIIPETHPOBATh HHPOPMAIHIO U3 TPA(UKOB PEATBHBIX MIPOIIECCOB M 3aBUCHMOCTEH.

K konmy o0yuenus B 8 ki1acce o0ydaromuiics MoJIyduT CIEeIyIOIIKUe TPeIMETHbIEC Pe3yIbTaThl:

Yuciia 1 BBIYUCICHUSA

Hcnonb30BaTh HayalbHbIE IIPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX YMCEN JJI1 CPaBHECHMS,
OKPYIJIEHUS M BBIYMCIIEHUH, N300pakaTh 1€HCTBUTENBbHBIE YUCIa TOUKAMHU Ha KOOPAMHATHOM MPSIMOA.

[TpuMeHATHh MOHATHE APUPMETHIECKOTO KBAJPATHOT'O KOPHS, HAXOAUTh KBaJIpaTHbIE KOPHU, UCTIOIb3Ys
opU HEOOXOAMMOCTH KaJbKYJIATODP, BBINOJHATH INPEoOpa3oBaHUs BBIPAXKEHUMN, COIEpPIKAaIUMX KBaJpaTHbIC
KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBate 3anucy OOJIBIINX U MAJIBIX YHUCEN C HOMOIIBIO JECATUYHBIX ApoOeil U cTeneHel ducna
10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHSATh TOHSATHE CTEMEHW C LENbIM II0Ka3aTeleM, BBINOJIHATH NpPeoOpa3oBaHUS BHIPAKEHUH,
COJIEpKalINX CTEIEHU C LEJIbIM IIOKa3aTEIIEM.

BbInonHATE TOKECTBEHHBIE TPE0OPa30BaHMUS PALIMOHAIBHBIX BBIPAXXEHUI HA OCHOBE MpaBUJI JEHCTBUI
HaJl MHOTOWIEHAMH U aJre0pandyecKuMu JIpOOsIMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUATEIIH.

[TpumensaTh npeoOpa3oBaHMsl BBIPAKEHUM JUIsI PELICHUs pa3IMYHbIX 3a/la4 U3 MaTeMaTHKH, CMEXHBIX
MPEAMETOB, U3 PEATTbHON MTPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

Pewrate nuHelHbIE, KBaIpaTHBIE YPAaBHEHHUS M PallMOHAJIbHBIE YPABHEHHUS, CBOJALIUECS K HUM, CUCTEMBI
JIByX YPaBHEHUH C IByMs [IEPEMEHHBIMHU.

IIpoBONUTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHMI, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux MpeicTaBlIeHu (yCTaHaBIUBaTh, UMEET JIM YpaBHEHHUE WK CHCTEMa YPaBHEHUH peleHus, eciiu
HMMEET, TO CKOJIbKO, U TIPOYEe).

[Tepexoauth OT CIIOBECHOM (OPMYIMPOBKHM 3ahauu K €€ anreOpauuyeckol MoJelu ¢ IMOMOUIbIO
COCTABJICHUS YPABHEHUS MUJIM CUCTEMBl YPABHEHUH, HMHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4u
MIOJIyYEHHBIN PE3yJIbTaT.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLIEHKH, PEIIATh JIMHEHHbIE HEPAaBEHCTBA
C OJHOM TmepeMEeHHOW M HX CHUCTeMbl, JaBaThb TIpadUUYECKyl0 WUIIOCTPAIlMI0 MHOXKECTBA pELIeHUN
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tonumath ¥ HCNONB30BaTh (PYHKIMOHAJIbHBIE TMOHATHS M S3bIK (TEPMUHBI, CHMBOJHYECKHE
0003HauEeHMsT), ONIPENIENIATh 3HaUeHNnEe (PYHKIIMHU 110 3HAUEHHUIO apryMEHTa, ONpeleNiaTh CBOMCTBA () YHKIMHU O
e€ rpaduky.

Crpoutsb rpauku 31eMeHTapHbIX GYHKINN BUA:

y=kix,y=x2y=x3y=[x|,y= X, OITHCHIBATH CBOJCTBA YHCIOBON dbyHkumn 1o e€ rpaduky.

K xoniy o0y4yeHus B 9 kiacce o0yJarouuics MoyquT CICAYIONTUE TPEIMETHBIE PE3YJIbTATHI:

Yucsa v BbIYUCICHUSA

CpaBHUBATh U YIOPAI0UYNBATH PallMOHAIBHbBIE U HPPALIMOHAJIbHBIE YUCIIA.

Boimonuate apudmeTnueckue OeiCTBUS ¢ pallMOHAIBHBIMUA YHCIAMHU, COYETasi YCTHBIE U MUChbMEHHBIE
IPUEMBI, BBITIOJIHATH BBIUMCIICHUS C UPPAIMOHATIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHMs CTENEHEN € LENbIMU NOKAa3aTeNIsIMM U KOPHEW, BBIUUCIATH 3HAUEHUS YHCIOBBIX
BBIPAKECHMUII.

OKpyrysTh 1€HCTBUTENBHBIE YHCTIA, BBIIIOJIHATD IPUKUIKY PE3Yy/IbTaTa BIYMCIECHUHN, OLIEHKY YHCIOBBIX
BBIPAKECHMUII.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeliHble W KBaJpaTHbIE YpaBHEHUS, ypaBHEHUS, CBOJASIIMECS K HUM, IpocTeine IpoOHO-
paloHaIbHbIE YPaBHEHUS.

PemaTte crucrteMsl ABYX JMHEHWHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMU M CHUCTEMBI JIByX YPAaBHEHUH, B
KOTOPBIX OJJTHO YPAaBHEHUE HE SIBJIAETCS JTMHEUHBIM.



Pemate TekcTOBBIE 3aMauM ANTreOpaUdecKMM CIOCOOOM C TMOMOIIBI0O COCTABJICHUS YPAaBHEHUS WIIH
CHUCTEMBI JIByX YPaBHEHHH C IByMs IEPEMEHHBIMU.

[IpoBOaUTH MpOCTENIINE UCCIETOBAHUS YPAaBHEHUH U CUCTEM YpaBHEHUH, B TOM YHCJIE C TPUMEHEHUEM
rpaduyueckux mpeacTaBieHui (YCTaHABIUBATh, UMEET JIN YPaBHEHUE WIIM CUCTEMa YPAaBHEHUN PEIICHUs, €CIIU
HUMEET, TO CKOJIbKO, U TIpouee).

Pemiate nuHeiiHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pELICHHWE HEPABEHCTB Ha
YHUCIIOBOM MPSIMOI, 3aMHUCHIBATh PEIICHNE C TTOMOIIbIO CUMBOJIOB.

Pemiate cuctemMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOIIME KBAJApaTHOE
HEPAaBEHCTBO, M300pakaTh pEIICHHE CUCTEMbl HEPAaBEHCTB HA YHCIOBOW MPSMOM, 3alHCHIBATh PELIECHUE C
MOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7au.

DOyHKIUUHA

Pacno3naBate (QyHKUMHM H3ydyeHHBIX BHAOB. [loka3piBaTh CcXeMaTHUECKH pACIIOJIIOKEHHE Ha
KOOPAMHATHOI TI0ckocTH rpaduxos Gynkmumii Buga: Y = KX, y = kx + b, y = k/x, y = ax? + bx + c, y
= x3, y= \/X, Yy = |X|, B 3aBucumocTu ot 3HaUEHHIT KOADDUIMEHTOB, ONUCHIBATE CBOMCTBA (YHKIIMIA.

Crpouth u u300pakarb cxeMaTH4eCKH TpaduKyd KBaJApaTUUYHBIX (YHKIUI, OMNUCHIBaTH CBOICTBa
KBaJPAaTHYHBIX (GYHKUIUH 110 UX rpadukam.

Pacno3naBaTth kBajpaTHuHyr0 (QYHKLHIO 1O Qopmyse, IPUBOAUTH MPUMEPHl KBAAPATUUHBIX (YHKIUI
U3 peaslbHOM KU3HU, GUNKH, TCOMETPHH.

YucsioBble NOC/T€10BATEILHOCTH U POrpeccuu

PacrioznaBath apuMETHUECKYIO 1 TEOMETPUYECKYIO IMPOTPECCUU TIPH Pa3HBIX CIIOCO0AX 33 aHMs.

BBINOTHATE BBIYHCIEHUS C HCIOIB30BaHUEM (HOPMYI N-ro 4ieHa apuPMETHIECKON U T€OMETPUUYECKOM
MPOTPECCUI, CYMMBI TIEPBBIX N WICHOB.

N300paxath 4ieHbI MOCIEeI0BATEIbHOCTH TOYKAMH Ha KOOPJMHATHOM TIIOCKOCTH.

Pemiate 3amaun, cBsi3aHHBIE C YMCIIOBBIMH TOCIEIOBATEILHOCTSIMU, B TOM YHCIIE 3a7a4l U3 pealbHOI
JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPa, HU(PPOBBIX TEXHOIOTHIA).



TemaTruyeckoe IIaHMPOBaAHUE

7 knacc
‘Konnqecrno qacon;‘

Ne n/n|| HaumenoBanue pa3jejioB H TeM IPOrPaMMbI ‘ Boero ‘ DJieKTpoHHBIe (HU(poBEIE) 00pa3oBaTeIbHbIE PECYPChI
‘l ”‘-Incna U BEIYKCIIEHHs. ParinoHalbHbIE YKCiia “25 “BI/I6JII/IOTeKa IHOK https://m.edsoo.ru/7f415b90 |
‘2 ”Anre6pquGCKHe BBIPAKCHUS “27 “BI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f415b90 |
‘3 HYpaBHCHI/IH 1 HEPaBEHCTBA “20 “BI/I6J'II/IOTCK8. IHOK https://m.edso00.ru/7f415b90 |
‘4 ”KOOpI[I/IHaTBI u rpaduku. OyHKIUH H24 HBI/I6J'II/IOTCK8. IIOK https://m.edso00.ru/7f415b90 ‘
‘5 ”HOBTOpeHI/IC n 00001IEeHUE HG HBI/I6J'II/IOTCK8. IIOK https://m.edsoo.ru/7f415b90 ‘
(OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME][102 | |

8 Kkiacc

‘KOJII/I‘IGCTBO qacOBl
Ne ni/mm HaumenoBaHue pa3ieioB U TeM NPOIrPaMMbl ‘ ‘ JyekTpoHHbIE (HU(POBBIE) 00pa3oBaTeIbHbIE PeCYpPChl

Bcero

‘1 ”qI/ICJ'Ia U BeIuucieHus. KBagparueie KopHU H15 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8 ’
‘2 ”T—Incna 1 Beruucienns. CTerneHs ¢ meabM HOKaBaTeJ'IeMH7 HEI/I6J‘II/IOT€K& LIOK https://m.edsoo.ru/7f417af8 ’
‘3 ”Anre6pa1/1quKHe BeIpakeHus1. KBagpaTHblii TpEéXuiieH H5 HEH6J1H0TeKa IIOK https://m.edsoo.ru/7f417af8 |
‘4 ”Anre6pa1/1quKHe BhIp@KEHUs. AJreOpanueckas I[p06BH15 HEI/I6J‘II/IOT€K& IIOK https://m.edsoo.ru/7f417af8 |
‘5 HYPaBHeHI/IH U HepaBeHCTBa. KBajpaTHble ypaBHEHUS H15 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8 |
‘6 HYPaBHeHI/IH 1 HepaBeHCTBa. CHcTeMBbl ypaBHEHU I H13 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8 ‘
‘7 HYPaBHeHI/IH U HepaBeHCcTBa. HepaBencTBa H12 HBI/I6J‘II/IOTeKa [IOK https://m.edsoo.ru/7f417af8 ’
‘8 ”d)yHKuI/H/I. OCHOBHBIE TIOHSATHSI H5 HEI/I6J‘II/IOT€Ka LIOK https://m.edsoo.ru/7f417af8 ’
‘9 ”d)yHKuI/H/I. Yucnosslie GyHKIMN H9 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8 ‘
‘10 HHOBTopeHHe 1 00001IeHHE H6 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8 ‘

|

(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME 1202 [
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‘KOJII/I‘leCTBO qacms‘

Ne ni/m HaunmeHoBaHue pa3/ie/ioB H TEM MPOrPaMMBbI ‘ Beero l DjexkTpoHHbie (HMPPOBbIE) 00pa3oBaTEILHbIE PECYPCHI
‘1 ”LII/ICJIa U BBIUUCIIEHHS. JlefiCTBUTEIbHBIE YHCIIA HQ HBI/I6J‘II/IOTeKa ITOK https://m.edsoo.ru/7f443b12 ‘
‘2 HYPaBHCHI/IH Y HEPABEHCTBA. Y PaBHEHUS C OHOM nepeMeHHoﬁH14 HBI/I6J‘II/IOTCK LIOK https://m.edsoo.ru/7f43bf66 ‘
‘3 ”ypaBHeHI/ISI U HepaBeHcTBa. CHCTEMBbI ypaBHEHHI H14 HBI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f43d23a ‘
‘4 ”ypaBHeHI/ISI U HepaBeHcTBa. HepaBeHcTBa H16 HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f43ad5a |
‘5 ”CDyHKuI/H/I H16 HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f4396¢6 |
‘6 HLII/ICJIOBLIe MOCJIEIOBATEIIBHOCTH H15 HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f43ebda |
‘7 ”HOBTOpeHI/Ie, 000011IeHHE, CHCTEMATH3ALIMS 3HAHUI H18 HBH6JII/10TeKa ITOK https://m.edsoo.ru/7f4446f2 ‘

|

(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME 202 [
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YYEBHO-METOJUYECKOE OBECITEYHEHUE

OBPA30OBATEJIBHOI'O [TPOLUECCA

OBA3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI 1JI51 YUEHUKA

* Anrebpa, 7 kiacc/ MakaperaeB FO.H., Munmiok H.I'., HemkoB K.W. u gpyrue,
Axkunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

» Anre6pa, 8 knacc/ MaxkaperueB F0.H., Munarok H.I'., Hemikos K.W. u npyrue;
nox penaknueit TemskoBckoro C.A., AKimoHepHoe o01iecTBo «M31aTenbcTBO
«IIpocsenienne»

* Anrebpa, 9 kimacc/ Maxkaperae FO.H., Munmiok H.I'., Hemkos K.W. u apyrue,
AxnuonepHoe obuiectBo «M3narenscrBo «lIpocsemienne»
METOAUYECKUE MATEPUAJIBI JIUTA YUUTEJIA

1. A.I1. EpmoBa, B.B. 'ono6opoasko, A.C. EpmoBa CaMmocTosiTENbHbBIE U
KOHTpOJIbHBIE pabOTHI 10 ajiredpe u reoMeTpuu Ui 9 kiacca, - M.: Uiekca,
2012.

2. 4 cnam OI'D. Maremaruxka. 9 kinacc ['ocyiapcTBeHHast U'TOroBasi arrecTalus
Tunossie TectoBbie 3ananus / .B. fAmenko, C.A. lllecrakos, A.C. Tpenanus,

A.B Cemenos, I1.11. 3axapos - M.: «Dk3amen»

MU DPOBBIE OBPA3OBATEJIbHBIE PECYPCbhI U PECYPChI CETU
NHTEPHET

http://school-collection.edu.ru — komnekuus 0Opa3oBaTEeIbHBIX PECYPCOB;
InternetUrok.ru - Bumeo ypoku; www.math-on-line.com-3zanumaresbHas
MaTtemaruka; http://www.logpres.narod.ru — npumepsl HHGOPMALTMOHHBIX
texnosoruit; http://www.allmath.ru - Bcs maremaruka; http://mathem.hl.ru —
maTtematuka on-line; http://www.exponenta.ru - oopa3oBarebHbIit
MaTeMaTUUYEeCKUM CalT;

https://uchi.ru/

https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-

oge.sdamgia.ru/ https://edu.orb.r



https://edu.orb.r/

NMPUNOXEHUE

K PABOYEN NPOrPAMME
YYEBHOIO NPEOMETA «Anrebpa»
ana obyuarowmxca 7-9 Knaccos

BocnuTtaTtenbHblit NnoTeHUMan npegmerta «Anrebpa» peanusyerca uepes:

Peanmaum{ IOKOJIbHBIMU  II€AaroramMu BOCIHHUTATCIIBHOI'O IMOTCHIMAIAa YpPOKa [MPCAIojgaract

cienyromiee:

YCTQHOBJICHHE JOBEPUTEIIBHBIX OTHOIICHUH MEXKIy YYUTENEM U €ro yYeHHKaMH, CIIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCIIPUSITUIO y4YalllUMHCS TPeOOBAHUN U MPOCHO yUUTENs, IPUBICYCHUIO UX BHUMAaHUS K
o0cyxaeMoii Ha ypoke HH(pOpMaIiK, aKTHBU3AIMH UX TTO3HABATEIILHOM JIEITEIbHOCTH;

noOy’KJIeHUE IIKOJLHUKOB COOII0AaTh Ha YPOKe OOIICTIPUHSATHIE HOPMBI MOBEICHUS, MIpaBuiia OOIIEHUs
CcOo cTapmiuMu (YyYUTEISIMHU) U CBEPCTHUKAMH (IIKOJIBHUKAMU), MPUHIMIBI YYEOHOW AMCIUIUIMHBI U
CaMOOpraHu3alNH;

IPUBJICYCHHE BHHMMAHHS UIKOJBHUKOB K IIEHHOCTHOMY acHEeKTy M3y4YaeMbIX Ha YpOKax SBJICHUI,
OpraHu3anys ux padoThl C MMOJIy4aeMoil Ha ypoKe COLMaIbHO 3HAaUMMOM nHpopManuen

- UHULIMUPOBAHUE €€ 00CYXIEHHUS, BbICKA3bIBAHUS yUAIIUMUCSA CBOETO MHEHMSI 110 €€ T0BO/Y, BBIPAaOOTKU
CBOEro K HE OTHOIICHMS;

UCTIOJIb30BaHUE BOCITUTATEIBHBIX BO3MOKHOCTEH Cofep kaHusl yueOHOTO IpeaMeTa 4epe3 JeMOHCTPAIHIO
JIETSIM TPUMEPOB OTBETCTBEHHOI'O, TPa)XJTAHCKOTO TIOBEJEHUS, IMPOSBICHUS YEIOBEKOMIOOUS U
IO0OpOCEPACYHOCTH, Yepe3 IMOAOOp COOTBETCTBYIOIIMX TEKCTOB IS YTEHUS, 3a4ad IS PELICHHS,
MPOOJIEMHBIX CUTYaIUi 17151 OOCYXKICHHSI B KJIacce;

NpUMEHEHHE Ha YpPOKE WHTEPAaKTUBHBIX (OPM pabOThl YYalIMXCS: HHTEIUICKTYaJIbHBIX —UTD,
CTUMYJIMPYIOLUIUX I103HABATEIbHYI) MOTHBALIMIO IIKOJBHUKOB; AUCKYCCHUHM, KOTOpBIE AAOT y4alluMCs
BO3MOXHOCTH PUOOPECTH OIBIT BEICHHUSI KOHCTPYKTHBHOTO JIHAJIOTa; TPYNIIOBOM pabOThI MM pabOTHI B
napax, KOTOpbI€ y4aT HIKOJIbHUKOB KOMaHIHON paboTe U B3aUMOJCHUCTBUIO C APYTUMU JACTbMH,
BKJIIOUEHUE B YPOK MWIPOBBIX MPOLENYp, KOTOpbIE I[OMOTalT IMOAJEPKaTh MOTHBALMIO JETeH K
MOJIYYCHHUIO 3HAHWM, HAQKUBAHUIO TMO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIEHHI B Kjacce, MOMOTaroT
YCTaHOBJICHHUIO JOOpOKeNaTeIbHON aTMOCc(ephbl BO BpEMs yPOKa;

MHULMMPOBAHUE U TOJAEPKKA HCCIIENOBATEIbCKON AEATEIBHOCTH IIKOJIBHUKOB B paMKax pealn3aluu
UMU WHJUBUIYaJbHBIX W TPYNIOBBIX MCCIEAOBATEIbCKUX IPOEKTOB, YTO JacT MIKOJbHUKAM
BO3MOXHOCTb HPHUOOPECTH HABBIK CaMOCTOSITENIBHOTO PELIEHUs TEOPETHYECKOM IpoOJieMbl, HaBBIK
FeHepUPOBaHUS U 0(OPMIICHHSI COOCTBEHHBIX MW, HABBIK YBAXKUTEILHOTO OTHOIIEHUS K UyKUM UJESM,
opopMmieHHbBIM B paloTax Jpyrux HcciefoBaTeneil, HaBbIK IYOJIMYHOTO BBICTYIJICHUS MeEpen
ayIuTOpHUell, apryMEeHTHPOBAHUS U OTCTaUBaHUs CBOEH TOUKU 3pEHUS;

ydactue Bo Becepoccuiickol 0JIMMITNAZE IIKOJIBHUKOB;

ydacTue B 00pa30BaTeIbHOM MPOEKTE [T IIKOIBHUKOB «YPOK HUDPHI»;

UCIOJIb30BaHUE METOJIMYECKUX MarepuanoB Bcepoccuiickoro mpoekrta «OTKpbITBIE YpOKH» (OHJIAalH-
YPOKU JJI UIKOJBHUKOB, IMPUYPOUEHHbIE K TOCYAAPCTBEHHBIM W HAI[MOHAJIbHBIM Ipa3JIHUKAM
Poccuiickoit @enepanuu, naMATHBIM JJaTaM U COOBITUSM POCCUIMCKON UCTOPUH U KYJIBTYpHI);

y4acTHE€ B CETEBBIX MEPOINPHUATUSIX HWHTEpPHET IUIomanku «CooOIecTBO MenaroroB Y aAMYypPTCKOU
Pecriybnmukmy;



