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HHOACHUTEJBbHAA 3AIIUCKA

Anrebpa sIBIISICTCSI OJIHUM M3 OMOPHBIX KYPCOB OCHOBHOTO O0IIEro oOpa3zoBaHMsA: OHA 00ECIeYMBACT M3yYEHHUE IPYTUX TUCHUILUIMH, KAaK €CTECTBEHHO-
HAy4YHOT0, TaK U TYMAaHUTApPHOTO IUKJIOB, €€ OCBOGHUE HEOOXOAMMO JUIs MPOJIOJKEHHUSI 00pa30BaHUs U B MOBCEAHEBHOM >ku3HU. Pa3BuTtHe y oOyuarommxcs
HAYYHBIX MPEICTABICHUI O MPOUCXOKICHUN U CYIIHOCTH anreOpanyeckux abCTpaKimii, cnocode OTpakeHUs] MaTEeMaTHUECKOW HAyKOH SIBJIGHUH M MPOLIECCOB
B IpHUpoae U OOIeCTBE, POJUM MAaTeMaTHYECKOr0 MOJAEIUPOBAaHUS B HAYYHOM IIO3HAHMM U B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUSI U KAUECTB MBIIUICHUS, HEOOXOAUMBIX Ui aJalTalliid B COBPEMEHHOM IH(poBoM odmiecTBe. M3yueHue anredpsl oOecrieunBaeT pa3BUTHE
yMEHHSI Ha0I0AaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JECWCTBUSL M BBIBOJBI, (OPMYIHPOBaTh yTBepxkaAeHus. OcBoeHHE Kypca aiareOpbl 00ecreuyMBaeT pa3BUTHE JIOTMYECKOTO MBIIIICHUS OOYydYaloMMXCs: OHHU
UCIOJIBL3YIOT JACyKTUBHBIE U UHIYKTUBHBIE paccyXaAeHus, 0000LIeHe U KOHKPEeTU3alHio, adcTparupoBanue u ananorut. O0yuyenue aiaredpe mpeamnoaraer
3HAYUTENBHBIH 00BEM CAaMOCTOSATEIIBHOM ACATEIBHOCTH 00YYArOIIUXCs, TI03TOMY CaAMOCTOSITETIbHOE pEIIeHUe 33aa4 SBIIAETCS pealu3alueil 1esTeIbHOCTHOTO
MPUHIIUIIA O0YYECHHUS.

B ctpykType nporpammel yueOHOTo Kypca «Anredpay A OCHOBHOTO 0011ero o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT CO/EPIKATEIbHO-METOANUECKHE
muHUM: «Yucna v BBIYUCICHUN), « Aredpandeckie BIpaKeHUs», « Y paBHEHUS U HEpaBeHCTBa», « DyHKuuy. Kaxkaas u3 aTUX coaep:KaTeIbHO-METOINYECKUX
JVHAN pa3BUBAETCA Ha MPOTHKCHUH TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYS C APYTUMH €To JIMHUSAMH. B X0/e u3yueHus y4eOHOro Kypca 00ydaronmmMest
MIPUXOAUTCS JIOTUYECKU PACCyXkAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3U ¢ 3TUM B IporpaMMy yueOHOro Kypca « Airedpa» BKIHOUEHBI
HEKOTOPbIE OCHOBHI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3zeiiaX MaTeMaTH4ecKoro o0pa3oBaHUs M CIIOCOOCTBYIOIINE OBJIAJCHUIO 00yYalOIIMMHUCS
OCHOB YHHUBEPCaJIbHOTO MaTeMaTU4YecKoro s3bika. Coaep)KaTelbHOM U CTPYKTYpPHOHM OCOOEHHOCTBIO Y4YeOHOTro Kypca «Amredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHUN «YKcaa U BBIYUCICHUS» CIYKUT OCHOBOHM JUIsl JallbHEHIIET0 M3Y4YEHHUsS MAaTeMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOydaroluXcs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHs TOJH30BAThCS AJITOPUTMaMH, a TakKe MPUOOPETCHHIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsI
MOBCETHEBHOM kM3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHMsI CBSI3aHO C PAIlMOHATHHBIMU U HPPAIlMOHATBHBIMU YUCIAMU,
(bopMHpOBaHHUEM IIPENICTABICHUN O IeHCTBUTEIBHOM UKcie. 3aBeplICHHNEe OCBOCHMSI YUMCIIOBOM JIMHUU OTHECEHO K CpeIHEMY 0011IeMy 00pa30BaHHUIO.

Copmepxanue IByX anreOpandeckux ITUHUN — «AnreOpandeckue BBIPAXKECHHUS» U «YPaBHEHHs] M HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHUIO Y
o0yyaroluxcsi MaTeMaTHYeCKOro arnrmapaTa, He0OX0AUMOT0 Ul pelIeHUs 3a/1a4 MaTeMaTUKH, CMEKHBIX MTPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHbBIX 3a7a4. Ha
YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Y4eOHBIM MaTepuan TPYHNIUPYETCs BOKPYT PpallMOHANBHBIX BBIpAXKEHUU. AnreOpa IEMOHCTPHUPYET 3HAYEHUE
MaTeMaTHKHU Kak S3bIKa JJIsl TIOCTPOEHUSI MaTeMaTUYeCKUX MOJIENIeH, OMMcaHus IPOLECCOB U SIBJICHUN peabHOro Mupa. B 3amaun oOyudenus anredpe BXOIAT
TaKk)Ke JalbHEHIIee pa3BUTHE AITOPUTMHUECKOTO MBIIUICHUS, HEOOXOAMMOr0, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca WH(GOPMATHKU, M OBIAJICHHE HaBbIKaMU
JNeAYKTUBHBIX paccyxneHuil. [I[peobpazoBanue CMMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOpAXKEHUsI, CTIOCOOHOCTEN K MaTeMaTUUYEeCKOMY TBOPYECTBY.

Copepxanne QyHKIMOHAIBHO-TpadUIECKONW TUHUH HAIEJICHO HAa MOJy4YeHHE OOyJarolMMUCS 3HAHWKA O (QYHKIHMAX KaK BaKHEUIIEH MaTeMaTU4ecKou
MOJIETN JUIsl OMMCAHUS U MCCIEeIOBaHUSl pa3HOOOPa3HBIX MPOILIECCOB U SBJIEHUI B mpupone u oOuiecte. M3ydyeHne marepuana crocoOCTByeT pa3BUTHIO Y
o0yJaromuxcsi YMEHUS UCIOJIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHbBIE CPEICTBA S3bIKa MAaTEMAaTHUKU — CJIOBECHBIE, CHMBOJIMUYECKHE, Tpaduueckre, BHOCHT BKJIAJ B
(dhopMHUpOBaHKE MPECTABICHUN O POJIM MATEMATHKY B PA3BUTHH [UBUIN3AIUN U KYJIBTYPHI.

CornacHo y4yeOHOMY MmiaHy B 7—9 Kilaccax M3ydaeTrcsi y4eOHBIN Kypc «Anredpay, KOTOPHIH BKIIOYAET CIEIYIONINE OCHOBHBIE pasJieibl COACPIKAHMS:
«Yucna 1 BIYUCIEHUN», «AredpandecKkie BhIpaKeHU», « Y paBHEHUS U HEPABEHCTBa», « DYHKIIMNY.
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Ha mn3yuenune yueOHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 gaca (3 gaca B Heneno), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HeJeNio).

COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia U BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE U JECATHYHBIC, IEPEX0]l OT OJHOM (OpMBI 3amucu ApoOeil k npyroil. [loHATHE panMOHATBFHOTO YMCIA, 3aIUCh, CPaBHEHHE,
YIOPAIOYMBAHUE PALMOHAIBHBIX YHCel. ApudmMeTHueckue AEHCTBHS C pallMOHAJIbHBIMHM uyucliamMu. PerieHue 3amay U3 peajbHONW MPAKTUKM HA 4YacTH, Ha
Ipoowu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelleM: OIpeJesieHue, MpeoOpa3oBaHue BBIPAKEHUH HAa OCHOBE ONPEIENCHMs, 3aluch OosbIIMX 4ducelsl. IIpoueHTsl,
3aIluCh MPOLIEHTOB B BUJIE IPOOH U APOOH B BHJIE MPOLEHTOB. TpH OCHOBHBIE 33/1a4H HA MPOLIEHTHI, PEIICHHUE 33/1a4 U3 PEeTbHOU MPAKTUKH.

[TpuMeHeHMe NPU3HAKOB JIETMMOCTH, PA3I0kKEHNE HA MHOXKHUTEIN HaTypaJIbHbIX YHCEI.

PeasibHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

Anaredpanyeckne BbIPaKeHUs

[lepemeHHbIE, UNCIOBOE 3HAYEHHUE BBIPAXKEHUS C IIepeMeHHOM. JlomycTuMble 3HaueHUsl epeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEX]ly BEIMYUHAMU
B Buje (opmyisl. Beruncnenus no ¢gopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPaXKEHUMN, TOXKJECTBEHHO PaBHbIE BBIpa)KEHMs, MpaBUiIa MpeoOpa3oBaHUs
CYMM H ITPOU3BEJICHUH, PaBHJIa PACKPBITHI CKOOOK M MPHUBEICHHS TOTOOHBIX CIaraeMpIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIEM.

OpnHownensl 1 MHOrowieHsl. CteneHs MHOrouseHa. CiioKeHHe, BhlYUTaHue, YMHOKEHHE MHOTOWIEHOB. POpMyJIbl COKpPAIIEHHOTO YMHOMKEHUS: KBaipar
CYMMBI M KBaapaT pa3HocTH. DopMyIia pa3HOCTH KBaapaToB. Pa3inoskeHne MHONOWIEHOB HA MHOXKHUTEIH.

YpaBHeHus1 1 HepaBeHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUs, IPaBUjIa IPeoOpa30oBaHusl ypaBHEHUS, PABHOCHUIIBHOCTh YPaBHEHHUH.

JluneitHoe ypaBHEHHE C OJHON NEPEMEHHOM, YMCIIO KOpPHEW JMHEHHOro ypaBHEHHs, pelleHHEe JIUHEHHbIX ypaBHeHMH. CocTaBieHHE YpaBHEHMH 110
YCIIOBUIO 33Jjaui. Penienne TeKCTOBBIX 3a7jad ¢ TIOMOIIBIO YPaBHEHUI.

JluneitHoe ypaBHEHUE ¢ IBYyMs IEpeMEHHBIMU U ero rpaguk. Crucrema IByX JUHEHHBIX YpaBHEHU ¢ IBYyMsI IepeMEHHbIMU. Pelllenre cucteM ypaBHEHUH
croco0oM nojicTaHOBKH. [IprMepbl pemeHns TEKCTOBBIX 33]1a4 C TOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHT

Koopaunata Touku Ha npsiMoii. YucioBele MpoMeKyTKH. PaccTosiHue MexXay ABYyMsl TOUKaMH KOOPIAWHATHOW MPSIMOH.

[TpssmoyronbHas cucrtema koopaumHaT, ocu Oxu Oy. AlGcumcca W opauHAaTa TOYKH HAa KOOPIWHATHOM TUTOCKOCTH. Ilpumepsl TpadukoB, 3a1aHHBIX
¢dopmynamu. Yrenue rpaduxoB peanbHbix 3aBucUMocTed. [lonarue ¢ynkumu. I'papuk dynxmuu. CpoiictBa ¢yHkuuid. Jluneitnas Qynkuus, e€ rpaduk.
I'paduk dpyukiun y = [X|. ['padudeckoe penieHre THHSHHBIX YPaBHEHHI  CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KVIACC



Yuciia 1 BbIYMCTICHUS

KBanpatusiii kopens u3 uncia. [lonarue o0 uppaunoHaabHOM uncie. JlecaTuunble NpUOIMKEeHU UppallMoHaNIbHBIX ynces. CBoiicTBa apudmMeTniecKux
KBaJpaTHbIX KOPHEH M UX IPUMEHEHHE K IPE0OPa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCIICHUAM. [leficTBUTENbHBIE YNCIIa.

Crenens ¢ 1eabpIM ITOKa3zaresieM U e€ cBoiictBa. CTaHgapTHas 3alluch YHUCa.

AsiredOpanyeckue BbIpasKeHMsI

KBagparHslil TpEXUIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIIN.

Anrebpanueckast apoOb. OCHOBHOe CBOWCTBO anredpanueckoi apoOu. CiiokeHue, BbIYMTAHUE, YMHOXKEHHUE, JelieHHe anreOpandyeckux ApoOei.
ParonanbHbie BRIpakeHHUs U UX IpeoOpa3oBaHue.

YpaBHeHMsI M HEPABEHCTBA

KBanpataoe ypaBHenue, Gpopmyna kopHell kBagpaTHOro ypaBHeHHs. Teopema Buera. Pemenne ypaBHeHUH, CBOSAIIMXCS K JIMHCWHBIM U KBaJIpaTHBIM.
ITpocreiinue ApoOHO-paLlMOHATIbHbBIE YPaBHEHHUS.

I'paduueckas uHTEpHpETaNNs YPaBHEHUH C IBYMs TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHHIA C IBYMS IepeMEeHHBIMU. [IpuMephl perienus: cucrem
HEJIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

Pemrenune TekCcTOBBIX 33724 aNreOpandeckuM CrIoCOOOM.

YucnoBele HEpaBeHCTBA U UX cBoicTBa. HepaBeHCTBO ¢ OIHON INepeMEHHON. PaBHOCHIBHOCTH HEpaBeHCTB. JIMHEWHbBIE HEpaBEHCTBA C OAHOMU
nepeMeHHo. CUCTEMBbI JINHEHHBIX HEPABEHCTB C OJJHOM NIEPEMEHHO.

DOyHKIUH

[Tonsarue Gpynkiuu. O61acTh ONpeneNeHuss 1 MHOXKECTBO 3HaueHNH pyHKImn. CriocoObl 3amanust pyHKIHIA.

I'padpux Gpynkuuu. Urenue cBoiicTB ¢pyHkuuu o e€ rpaduxy. [Ipumepsl rpadukoB GyHKIMN, OTpaKaIOLUMX pPealbHbIe IPOLECCHI.

OYHKIHH, OMUCHIBAIONINE MPSMYIO U 0OPATHYIO TPOMOPIHOHATBHEIE 3aBHCHMOCTH, nX rpadukn. Oynkmun y = X2, Y = X3, y = VX, y=|x|. [paduueckoe
pelIeHUe YPaBHEHUIM U CUCTEM YPaBHEHUM.
9 KJIACC

Yuciia 1 BbIYHCICHUSA

PanmonaneHple yncna, UppalMoOHaIbHbIE YNCIIA, KOHEUHbIE M OECKOHEUHBIE JeCATUYHBIE IpOoOU. MHOXKECTBO I€HCTBUTENbHBIX YUCEN, AEHCTBUTEIbHBIE
qrcia Kak 0ECKOHEUHbIE JeCITUYHbIE IpoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JIEHCTBUTENILHBIX YMCET U KOOPAUHATHON NPSMOH.

CpaBHeHHE 1eHCTBUTENBHBIX YHCEN, apu(PMETUUECKUE IEHCTBUS C IeHCTBUTEIbHBIMU YHCIAMH.

PazMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYKAIOIEM MHUPE.

[TpubnmxEHHOE 3HAUEHNE BEIMYUHBI, TOYHOCTD MpuOImkeHusa. Okpyrienue yncen. [Ipuknaka u olieHKa pe3ysibTaTOB BBIYUCIECHUH.

YpaBHeHNs U HEPABEHCTBA

JInneliHOe ypaBHEeHMe. Pemienne ypaBHEHNH, CBOAAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIALIMXCA K KBaJpaTHbIM. bukBaapaTHoe ypaBHeHHE. [IpuMmepsl pelieHus ypaBHEHMHM TpeTbell U
YETBEPTON CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenue 1po6HO-pallMOHAIBHBIX YpaBHEHUH. PelieHne TeKCTOBBIX 3aay anredpandeckuM MEeTO/I0M.
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VYpaBHeHHE ¢ ABYMs NEpPEMEHHBIMH M €ro rpaduk. PemeHue cucteM IByX JIMHEHHBIX ypaBHEHHH ¢ AByMs IepeMeHHbIMM. PerieHue cucrem ABYX
ypaBHEHH, 0JTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPO# creneHu. [ paduueckast HHTEpIIpeTaIisi CHCTEMbI YPaBHEHHH ¢ IBYMsI IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3a7au aNreOpandeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEMHBIX HEPABEHCTB C OJHOM MEpeMEeHHOH. PelleHue cucteMm JIMHEHHBIX HEPAaBEHCTB C OAHON mepeMeHHoW. KBaapaTHble HEpaBEHCTBA.
I'paduueckas MHTEpIIPETAIIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

DOyHKIUN

KBagpatnunas ¢pynkuus, e€ rpadguk u cBoiictsa. [lapaboma, KoopAWHATHI BEPIIMHBI TAPA00IBI, OCh CHMMETPHH MapadoJIbl.

I'padukn dysxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X|u1 ux cBoiicTBa.

YucinoBblie NOCIE10BATEIBLHOCTH H NPOrPeccun

[ToHATHE YNCIIOBOM MOCIEA0BATENILHOCTH. 3alaHUE [10CIIEI0BATEIbHOCTH PEKYPPEHTHOHN (popMyIioif u popMynoi N-ro uieHa.

Apudmerndeckas ¥ reoMeTpuieckas nporpeccuu. opmysl N-ro wieHa apuhMETHIECKONW U TEOMETPUIECKOM MPOTPECCHid, CyMMBI IEPBBIX NUJICHOB.

N300pakeHne 4ieHOB apu(PMeTHIECKOM U TeOMEeTpUUYECKON POrpeccuii TOUkaMu Ha KOOPAMHATHOM IIIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMAIbHBIN POCT.
CnoxHbI€ TPOLIEHTHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMbBI YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3y/IbTaThl OCBOEHHS MPOrpaMMbl y4eOHOTO Kypca « Anredpa» XapakTepH3yrTCs:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBJIEHUEM MHTEpECa K IPOLUIOMY U HACTOSIIIEMY POCCUMCKOW MaTeMaTHKHU, IEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSAM POCCUHCKMX MAaTEMAaTUKOB U
POCCHUHCKON MaTeMAaTUYECKOM IIKOJbI, K UCIIOIb30BAHUIO 3TUX JIOCTHKEHUH B IPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpaxIaHCKoOe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJHEHUIO 0053aHHOCTEN I'paXKAaHWHA U Peaju3alliu €ro Mpas, MPEJICTaBICHUEM O MaTeMAaTHUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHHUH, MpPOLENyp Tpa)kIaHCKOro OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO 3THYECKUX MpobieMm,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHUKEHUM HayKu, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESTEIbHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4acTHUE€ B PEIICHHWU MPAKTUYECKUX 3aJlad MaTeMaTHYeCKONl HaIlpaBICHHOCTH, OCO3HAHHWEM BaKHOCTH MaTEMaTHYeCKOIO
00pa3oBaHMs Ha MPOTSKEHUU BCEH JKU3HU JUIS YCIIEHIHOM Mpo(decCHOHATbHON IeATeIbHOCTH U Pa3BUTHEM HEOOXOAWMBIX YMEHHMH, OCO3HAHHBIM BBIOOPOM U
MTOCTPOCHUEM MHAUBUAYAIBHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTYeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETHMYECKOMY BOCHPUATHIO MaTeMaTHYEeCKHX OOBEKTOB, 3a/ay, PEHICHWH, PacCyXIE€HUH, YMEHHUIO BUJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:



OpHUEHTAllMel B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4YeJIOBEKa, MPUPOIBI U
O6H.[CCTB3., IIOHUMAaHUEM MaTeMaTHUECKOU HAayKH KakK cq)epm JeJI0BEYECKON ACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTUA U 3HAYUMOCTHU IJId pa3dBUTUA LITUBUJIUM3AllUU,
OBJIaJICHHEM SI3bIKOM MaTEeMAaTHKU U MaTeMaTH4eCKON KyJbTYpOH Kak CpeACTBOM IO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMU HaBBIKAMHU UCCIIEI0BATENbCKON
NEeSTEIbHOCTH;

6) puznyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0JIATOIIOJYy YU :

TOTOBHOCTBIO TMPUMEHSATh MAaTEMAaTUYECKHWE 3HAaHUS B HMHTEpPECcax CBOETO 370POBbsS, BEACHHUS 3J0pPOBOTO o0pa3a >KHU3HHM (30pOBOEC THTAHUE,
cOamaHCHUPOBAHHBINA PEKUM 3aHATUI U OTIBIXA, PETyJspHas pU3NYecKasi aKTUBHOCTD), CPOPMUPOBAHHOCTHIO HaBbIKa peIeKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OMIMOKY U TaKOTO K€ MPaBa IPyroro 4eJIoBeKa;

7) 3K0J10ruYecKoe BOCIIUTAHHE:

OpUEHTAlled Ha IPUMEHEHNE MAaTEMAaTUUECKUX 3HAHUM /ISl peLeHus 3a/a4 B 00JIaCTU COXPAaHHOCTU OKPYXKaroLIeH cpesibl, INIaHNPOBAHUS ITOCTYIIKOB U
OLIEHKH UX BO3MO>KHBIX TOCJIEICTBUMN /I OKPY KAIOIIeH cpelibl, OCO3HAHHEM INI00aTbHOTO XapaKkTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTauus K M3MEHAIIUMCS YCJIOBUSM COLMATBHOM M NPUPOJTHONM Cpe/bl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSIX HEOMPEACNEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JAESITeIbHOCTh, B TOM
YHUCJIC YMCHUC YUUTHCA Yy APYTUX HIOﬂeﬁ, HpI/IO6p€TaTI) B COBMECTHOU ACATCIIbHOCTH HOBBIC 3HAHUS, HABBIKW U KOMIICTCHIIUN U3 ONIbITA APYTHUX;

HE00X0UMOCThIO B (DOPMUPOBAHUM HOBBIX 3HaHHM, B TOM 4ucie (OopMyIupoBaTh UACH, MOHSATH, TUIIOTE3bl 00 O0OBEKTaX U SIBICHUAX, B TOM UYHCIIE
paHeC HCU3BCCTHBIX, OCO3HABATH Ile(bI/IIII/ITI)I COOCTBEHHBIX 3HAHUN U KOMH@TCHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHC,

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIlMIO, BOCHPUHHUMATH CTPECCOBYIO CHUTYAIlMI0 KaK BBI3OB, TPEOYIOIIUH KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIe PEIICHHS U ACHCTBUS, (POPMYITUPOBATH U OLEHUBATH PUCKU U TTOCIEACTBUS, OPMHUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUSA

BazoBblesiornueckuneneiicTBuA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMATUYECKUX OOBEKTOB, MMOHATHI, OTHOLEHUI MEXy MOHATUAMH, (OPMYJIUPOBATh ONPEEIICHUS
MOHATHUH, yCTaHABIMBATh CYIIECTBEHHBIHN MPU3HAK KJIacCU(PUKAIIMK, OCHOBAHUS JIJIsl 0000IIEHNS U CPaBHEHHUSI, KPUTEPUHU IIPOBOAMMOTO aHAIIN3A;
BOCIIPUHUMATh, (HOpMYyIUpPOBaTh U MPe0oOPa30BbIBATE CYXIECHUS: YTBEPAUTEIbHbBIE U OTPHULIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE,

BBISIBJIATh MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH, B3aUMOCBS3U U NMPOTUBOpeUns B (paKTax, JaHHBIX, HAOMIOJICHUAX U YTBEP)KIACHUAX, IPEJIaratb KPUTEPUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUI;

JIeNIaTh BBIBOJIBI C UCTIOJIb30BaHNUEM 3aKOHOB JIOTUKHU, AETYKTUBHBIX U MHYKTUBHBIX YMO3AKIIFOUEHUH, YMO3aKIIOUEHH 110 aHaJIOTUH;

pa3buparb Jl0Ka3aTeIbCTBA MATEMAaTHUYECKHUX YTBEPXKAECHUH (MpsMble W OT MPOTHBHOIO), MPOBOJIUTH CAMOCTOSTEIHHO HECIOXKHBIE J0Ka3aTelbCTBa
MaTeMaTHYeCcKUX (aKkToOB, BBICTPAUBATh apryMEHTAIINIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crnoco0 pemieHus: yuyeOHOH 3aiauu (CpaBHUBATh HECKOJBKO BapUaHTOB pELIEHMs], BHIOMpaTh HauOosiee MOAXOASIINNA C YYETOM CaMOCTOSATEIHHO
BBI/IEJICHHBIX KPUTEPHUEB).

BazoBblenccienoBare/bckue1eiicTBUA:



UCIOJb30BAaTh BOIMPOCHl KaK HCCIEAOBATENbCKUH HMHCTPYMEHT TIO3HaHUS, (opMynupoBaTh BONPOCH], (PUKCHUpYIOUIME MNPOTHBOpEYHe, Mpodiemy,
CaMOCTOSITEJILHO yCTaHABJIMBAaTh UCKOMOE U JJaHHOE, (POpMUPOBATh TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3ULINIO, MHEHUE;

IIPOBOJUTh 110 CaMOCTOSTENILHO COCTAaBJICHHOMY IUIaHY HECIOXKHBIM SKCIIEPUMEHT, HEOONbLIOe HCCIEI0BaHUE 110 YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH 0OOBEKTOB MEKTY COOOI;

CaMOCTOSITENTbHO (hOpMyTUpOBaTh OOOOLICHUS W BBIBOJABI MO pe3yjbTaTaM IPOBEIEHHOrO HAOIIOACHUS, MCCIIEOBAaHUS, OIEHHUBATH JIOCTOBEPHOCTD
MIOJIyYEHHBIX PE3yJIbTaTOB, BBIBOIOB U 0000IIEHNH;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIABUraTh MIPEAIIOI0KEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanmueii:

BBISIBJIATh HEJOCTATOYHOCTD U U30BITOYHOCTh HH(POPMALIUH, TAaHHBIX, HEOOXOJUMBIX I PELICHUS 3a1a4H;

BbIOMPATh, AHAIU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUIOB U (hOPM MpPEACTaBICHUS;

BbIOMpAaTh (GOpMy IpeAcTaBICHU HHPOPMALUU U WITIOCTPUPOBATh pelllaeMble 33Jjaul CXeMaMH, AUarpaMMaMy, HHOH rpadukoil 1 uX KOMOMHALUAMU;
OLIEHUBATh HAIEKHOCTh HH(OPMALIMK IO KPUTEPUSIM, IPEAJIOKEHHBIM YUUTEJIEM WU CPOPMYJINPOBAHHBIM CAMOCTOSITEIBHO.
KommyHukaTnBHBIEYyHUBepCAIbHbICyYeOHbIeeliCTBUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIEHHSI B COOTBETCTBHM C YCJIOBUSMHU U LEJIIMU OOIIEHHUS, SICHO, TOUHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS 10 X0y pelleHus 3a/1aul, KOMMEHTHPOBATh NOJIY4YEHHBIH pe3yibTaT;

B X0Jle 0OCY)XJIEHMs 3aJaBaTh BOIPOCH MO CYIIECTBY 0O0CYXIaeMOIl TeMbl, MpOOJEeMBbl, pelaeMoi 3a/aud, BbICKA3blBaTh MJIEH, HAlleJCHHbIE Ha IOHUCK
pEeLLEeHHMsI, CONIOCTABIATh CBOU CYXICHHS C CY>KJICHUSAMHU JIPYT'MX YYaCTHHKOB JMANOra, OOHapyXHBaTh pazjIMyue U CXOJCTBO MO3ULUI, B KOPPEKTHOH (opme
(bopMyIHpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHUS;

MPEJCTABIATh PE3yJIbTAThl PEHICHUS 3aJadd, SKCIIEPUMEHTA, WCCIEAOBAaHUS, MPOEKTa, CAMOCTOSTEIHHO BHIOMPATh (hopMaT BBICTYIUICHHUS C YYETOM 3ajad
MPE3eHTAIM1 U OCOOCHHOCTEN ayUTOpUY;

MIOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYalIbHON paObOThI IPU PEIIEHUH YUeOHbIX MaTEMaTHUECKUX 3a/1a4;

IPUHUMATh 11€Jb COBMECTHOH AEATeNbHOCTH, IUIAHUPOBATh OPraHU3alMI0O COBMECTHOM paboThl, pacmpenensTh BUAbI padoT, JOroBapUBaThCS, 0OCYKIaTh
MPOIIeCC U Pe3yIbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (00CyxaeHHS, OOMEH MHEHMSIMHM, MO3TOBBI€ IUTYpPMbl U JpPYIH€), BBIIOJHATH CBOIO YacTh pabOThl M
KOOPAMHUPOBATh CBOU JICHCTBUS C APYTMMHM YWIEHAMH KOMaH]Ibl, OLIEHHBAaTh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM, c(HhOpMyTMPOBAHHBIM
Y4aCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHBIe yHHBepcaibHbIe Y4eOHbIe AeiicTBUSA

Camoopranuzanusi:

CaMOCTOSITENILHO COCTAaBJIATH ILJIaH, aJlTOPUTM PELIeHHs 3aJaui (WM €ro 4acTb), BHIOMpATh COCO0 pelIeHus ¢ Y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAILHBIUHTE/JIEKT:

BJIa/IETh CIIOCOOaMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIecca U pe3ysibTaTa pelieH!sl MaTeMaTHYeCcKou 3a/1aui;

NPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IPH PEIICHUM 33Jaud, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTb HAa OCHOBE HOBBIX OOCTOSTEIILCTB,
HalJEHHBIX OMINOOK, BBIIBIEHHBIX TPYIHOCTEH;



OILICHUBATh COOTBETCTBHE PE3yJIbTaTa JACATEILHOCTH IMOCTABICHHON I U YCIOBUSAM, OOBSACHATH MPUYHUHBI JOCTHKCHHS WIH HEIOCTHXKEHUS 1I€JIH, HAXOIUTh
olMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDI

K koH1y 00yuenus B 7 kjacce 00y4aroIuics MOJIy4uT CIeAyIOIINe PeAMETHbIE Pe3yIbTaThl:

Yucna v BbIYMCICHUSA

BbInonHATh, codeTast yCTHbIE U MMCbMEHHbIE TPUEMBI, apu(MeTHUECKUe IeHCTBUS C pallMOHAIILHBIMU YHCIIaMU.

HaxonuTh 3HaYeHHMsI YHCIOBBIX BBIPAKEHUH, MPUMEHATh pa3zHOOOpasHble CIMOCOObI W TNPHUEMBI BBIUYMCICHUS 3HAYCHHWH APOOHBIX BBIPAKEHUH,
COoJIepKaLINX OOBIKHOBEHHBIE U I€CATHUHBIE APOOH.

[lepexoauth OT ogHOW (HOPMBI 3amKicH YUCEN K APYroi (IpeoOpa3oBhIBATh IECATHYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECITUYHYIO IPOOB).

CpaBHUBaTh U YIOPSAI0YMBATh PALIMOHAJIbHBIE YUCIIA.

OxpyrisTh uucna.

BBINONHATE NPUKHIKY M OLEHKY pe3yjbTaTa BBIYHMCICHHUM, OLEHKY 3HAYEHWM YMCIIOBBIX BBIPAKCHUN. BBINONHATH ACUCTBUSA CO CTENEHSMH C
HaTypaJIbHBIMU I10KA3aTEIISIMU.

[IpuMeHATh NpU3HAKK JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYpPaIbHbIX YHCEIL.

Pemarp mpakTUKO-OPUEHTUPOBAHHBIE 33/1a4M, CBA3AHHBIE C OTHOLIEHUEM BEJIUYMH, IPONOPLUOHAIBHOCTHIO BEJIMUUH, TPOLIEHTAMH, HHTEPIIPETUPOBATh
pe3yabTaThl PEIICHHS 3324 C YIETOM OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPHBAEMBIX OOBEKTOB.

Anaredpanyeckne BbIPaKeHUs

Hcnonp3oBath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuaia.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 3aJJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BoinonHATe IpeoOpazoBaHus 1I€JI0T0 BBIPAXKEHNS B MHOTOUJIEH MPUBEICHUEM MOAOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BhINONHATE YMHOXKEHHE OJTHOWIEHA Ha MHOTOWIEH U MHOTOWJIEHa Ha MHOTOWIEH, MPUMEHATh (OpMYJIbl KBaJpaTa CyMMBI U KBajpaTa pa3HOCTH.

OcCylIecTBIATh Pa3i0kKEHUE MHOTOWIEHOB Ha MHOXHTEIU C IOMOIIBIO BBIHECEHMSI 3a CKOOKHM OOILEro MHOMHUTENS, I'PYNIUPOBKU ClaraeMbiXx,
npUMEHEeHHs (POPMYJT COKPAIIEHHOTO YMHOXEHHUS.

[TpumensTh npeoOpa3oBaHMsl MHOIOWIEHOB JIJISl PELIEHUs] pa3IMYHbIX 33]1a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 peaJIbHOM MPAKTUKH.

Hcnonb30BaTh CBONWCTBA CTEMEHEN C HATYpalbHBIMU ITOKA3aTENIIMU JIJIs TPe0Opa30BaHUs BRIPAKEHUI.

YpaBHeHUsI M HEPaBEHCTBA

Pemrate nuHENHbIE ypaBHEHUS C OAHOW IEPEMEHHOMW, NPUMEHsSs MPAaBWIA IIEPEX0Ja OT MCXOJHOIO YPaBHEHHUs K PAaBHOCHIBHOMY eMy. lIpoBepsrs,
SIBJISIETCS JIM YUCJIO KOPHEM YPAaBHEHUSI.

[TpumensTh rpaduyeckre MeTOIbl P PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath npuMepsI nap Yucesl, IBISIOUMXCS PeIlIeHUEM JIMHEHHOTO YpaBHEHHUSI C IBYMsI IEPEMEHHBIMHU.

CTpouth B KOOPAMHATHOM IUIOCKOCTH TpadyK JTUHEHHOTO YpPaBHEHUS C JBYMs IE€PEMEHHBIMH, MOJb3YsICh rpauKkoM, IPUBOAUTH MPUMEPHI PELICHU S
YpaBHEHUSI.



Pemiate cuctemsl IByX JTMHENHHBIX YpPaBHEHHH ¢ AByMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.

CocTaBiaTh U pelaTh JIMHEHHOE YPaBHEHNUE WM CUCTEMY JIMHEMHBIX YPAaBHEHUM 10 YCIOBUIO 33/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIy4CHHBIN pe3ysbTar.

DYyHKIUH

N300pakaTh Ha KOOPAMHATHOW MHPSMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpAMHATaM, Jy4H, OTPE3KHM, MHTEpBaJIbl, 3alUChIBATh YHUCIOBBIE
MPOMEXYTKH Ha alNreOpanveckoM s3bIKe.

OTMeyaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH 110 33JaHHBIM KOOPAMHATaM, CTPOUTh I'papuKu JUHEHHBIX QyHKUuH. CTpouTh rpaduk GyHKIMHU Y = [X|.

OnwuceiBaTh ¢ NMOMOILIBI0 (YHKIMK H3BECTHBIE 3aBHCHMOCTH MEXIY BEJIWYMHAMHU: CKOPOCTb, BPEMsI, PACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTb,
IIPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

ITonnmaTh rpaduueckuil cnoco® HpeicTaBiIeHHUs M aHaIM3a MH(MOPMALMH, U3BJIEKaTh U MHTEPIPETUPOBATh MH(DOpPMALUIO U3 Ipa(UKOB pealbHbIX
IIPOLIECCOB U 3aBUCHUMOCTEN.

K koHIy o0yuyenus B 8 kjacce 00y4aroIuics MoIyduT CIeyrolne NpeMeTHbIE pe3yIbTaThl:

Yuciia 1 BbIYUCICHUA

Mcnonb30BaTh HayalbHbIE MPEJICTABICHUS O MHOXECTBE MACUCTBUTEIbHBIX YHCEN /s CpPaBHEHMs, OKPYIJICHHWS M BBIYMCICHMH, H300paxarb
JEHCTBUTEIIbHBIE YACIIA TOYKAaMU HAa KOOPJAUHATHOMN IPSIMOM.

[TpuMeHATH NOHATHE apU(YMETHUECKOT0 KBaJPaTHOI'O KOPHs, HAXOIUTh KBaJpaTHbIE KOPHU, UCIIOIb3Ys IPU HEOOXOIUMOCTH KaJIbKYJISATOP, BHIIOIHATh
peoOpa3oBaHus BRIPAKEHHIA, COJEPIKALINX KBAAPATHBIE KOPHH, HCIIOJIb3YSI CBOMCTBA KOPHEH.

Mcnonb30BaTh 3anMcy OONBIIMX U MaJIbIX YMCEN C TIOMOIIBIO IECATHUHBIX Ipobeit 1 creneneit yncina 10.

Auredpanyeckue BbIpasKeHUs

[TpuMeHATH MOHATHE CTENEHHU C IIETIbIM MOKa3aTeNeM, BBIIOIHATh TPeoOpa30oBaHUs BBIPAKEHUN, COAECPIKAIIMX CTENCHHU C LIETIbIM MOKa3aTeNeM.

BbINONMHATE TOXAECTBEHHbIE NpeoOpa3oBaHMs PALMOHAJIBHBIX BBIPRKEHUH HAa OCHOBE MpaBUJI JIEHCTBUN HaJ MHOTOYJIEHAMM U anredpandecKuMu
JIPOOSIMH.

PacknanpiBaTe KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumMeHsTH peoOpa3zoBaHKs BEIPAXKEHUH [T peLIeHNs Pa3IMYHbIX 33/1a4 U3 MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PealbHOM MPaKTHKH.

YpaBHeHUsI M HEPaBEHCTBA

Pemartp nuHeiHbIE, KBapAaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHMSI, CBOASILNECS K HUM, CHCTEMBI JIByX YPaBHEHHH C ABYMs IEPEMEHHBIMH.

[IpoBoauTh pocCTeiiIne ncciae10BaHusl YPaBHEHUN U CUCTEM YpaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM IpaduyecKuX MpeacTaBlIeHni (yCTaHaBIUBATh,
MMEET JIM YPaBHEHUE WM CUCTEMA YPAaBHEHUN PEILEHUS, €CIIM UMEET, TO CKOJIBKO, U TIpOYEe).

[lepexonuTh OT cioBecHOU (POPMYIMPOBKU 3a7aydl K €€ anredpandyeckoil MOJeNr ¢ MOMOUIbI0 COCTABJIEHUS YPaBHEHHUS WJIM CHCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATE B COOTBETCTBUM C KOHTEKCTOM 3a/1a4H ITOJYYEHHBIN pe3yJIbTar.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIs CPABHEHUS, OLIEHKH, PEIIaTh JIMHEIHbIE HEPABEHCTBA C OJHON NMEPEMEHHOW M WX CHCTEMBI, 1aBaTh
rpaduUecKyro MIUTIOCTPALIMI0 MHOXKECTBA PEIIeHUI HEpaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHT

[ToHnMaTh ¥ UCTIONIB30BaTh (PYHKIMOHAIBHBIE TOHATHUS U A3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUEHUS ), ONIPEAEIIATh 3HaUeHUE (PYHKIUH [0 3HAYEHUIO
apryMeHTa, OINpeessaTh CBolcTBa GyHKUIUHU 1O €€ TpaduKy.
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CtpouTth rpadyKu JIeMEHTapHBIX (PYHKITUN BUIA!

y =k/x,y =x2,y =x3,y = ||, y = VX, OIHCBIBATb CBOICTBA YHCIOBOH (YHKIIHHA 110 e& rpaduKy.

K koH1y 00yueHus B 9 kjacce o0yyaroImuics MoJy4uT ClIeyroline NpeAMeTHbIE pe3yIbTaThl:

Yucsia ¥ BBIYHCIEHUS

CpaBHMBATh M yHOPSIOYMBATh pallMOHATIbHBIE U UPPALIMOHATIbHBIC YUCIIA.

Brimonuate apudmeTnyeckue ACWCTBUS C PAlMOHAIBHBIMH YHUCIAMH, COYeTass YCTHbIE M IUCHbMEHHBIE NPUEMBI, BBIIOJIHATH BBIYMCICHUS C
UppalMOHATILHBIMHU YUCIIAMH.

HaxonuTh 3HaueHMs CTENCHEH C LENbIMH MTOKA3aTesIMU U KOPHEH, BEIYUCIISATH 3HAUCHHSI YMCIIOBBIX BBIPAKEHUH.

OKpyrasaTh NEHCTBUTENIBHBIE YHACIIA, BBITOIHATD IPUKHUIKY PE3yJIbTaTa BEIYUCIECHHUH, OLIEHKY YMCIOBBIX BBIPaKEHUI.

YpaBHeHUS] H HEPABEHCTBA

Pemiate nuHeiHbIe U KBafipaTHbIE ypaBHEHMsI, ypaBHEHUs, CBOJSILUECS K HUM, IpOCTeHINe JpoOHO-pallMOHaIbHbIE YPABHEHUS.

Pemrate cuctembl IByX THHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMHU M CUCTEMBI JIBYX YPaBHEHHI, B KOTOPHIX OJJHO YPaBHEHUE HE SBISICTCS JIMHECHHBIM.

Pemiate TekcTOBBIE 331a4K aNredpanuecKuM CII0COOOM C MOMOILBIO COCTaBIEHUS! YPABHEHUS HIIM CUCTEMBI JIByX YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

[TpoBOIUTH MpOCTEHIIINE UCCIICAOBAHMS YPABHEHUH U CUCTEM YPaBHEHUI, B TOM YHCIIE C IPUMEHEHHEM Ipa)MuecKUX NMpeACTaBIeHNH (YCTaHABIIMBATS,
MMeEeT JIM ypaBHEHHUE WM CUCTEMa YPaBHEHUH PELIeHUs], €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

Pemrate nuHeiiHbIe HEpaBEHCTBA, KBAIPaTHbIC HEPABEHCTBA, M300pakaTh PEUICHHE HEPABEHCTB HA YHCIIOBOM MPSMOH, 3aIIMCHIBATH PEIICHHE C TTOMOIIBIO
CHMBOJIOB.

Pemrate crcremMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBAJAPATHOE HEPABEHCTBO, N300paXKaTh PelICHHE CUCTEMbI HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3alKChIBATh PEIIEHUE ¢ HTOMOILBIO CUMBOJIOB.

Vcnonp30BaTh HEpABEHCTBA IPU PEIICHUHU PA3IMYHBIX 33]1a4.

DOyHKIUH

Pacrio3HaBath GyHKIMH W3yYeHHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTHYECKHU PACIIOIOKCHNE HA KOOPAMHATHON TIOCKOCTH TpadukoB GyHKIMiA Buaa: Y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3Ha4CHHI KOI(PHIUEHTOB, ONMCHIBATE CBOICTBA ()YHKIIHIA.

Crpouth 1 n300pakaTh CXeMaTUYECKH rpaQUKN KBaIpaTUYHBIX (QYHKIMI, OMMCHIBATh CBOMCTBA KBaAPATUUHBIX (DYHKUIUH 1O UX rpaduKam.

Pacrnio3HaBaTh KBaipaTUYHYIO (PYHKIHIO IO (popMyIie, MPUBOAUTH IPUMEPhI KBAIPATUUHbBIX GYHKIUN U3 peaIbHOM KU3HH, GPU3UKH, TECOMETPHUH.

YucJioBbIe MOCJIe10BATEIbHOCTH U MPOrPecCHM

Pacrnio3HaBaTh apupMeTHUIECKYI0 M TEOMETPUUECKYIO IIPOTPECCUH MPH pasHbIX croco0ax 3aJaHus.

BEINONHATE BBIYUCICHHS C HCITOJIb30BAaHHEM (hOPMYIT N-TO WieHa apuPMETHIECKON B TEOMETPHUECKOM MPOrPECCUid, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4iIeHbl OCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemrate 3amaum, CBsS3aHHBIE C YMCIIOBBIMHU IOCIIEIOBATEIHHOCTSIMH, B TOM YHCIIE 33aJa4d W3 PEATBbHOW KM3HH (C HMCIOJIB30BAHWEM KaJbKYJSATOPA,
U(POBBIX TEXHOIOTU).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB ¢ JJIeKTPOHHbIE
Copepxanue yueOHOTO KoimuecTBo KoimuecTBo yuyeToM padoueit (uudgpossbie)
MaTepuaia 4acoB KOHTPOJIbHBIX padoT NpPOrpaMMbl o0pa3oBaTe/IbHbIE
BOCIIMTAHUSA pecypcesl (LHOP)
YUucna W BBEMKHCIECHHI. PalroHaIbHbBIE http://math-online.com
qucia 20 2 2 http://resh.edu.ru

http://www.yaklass.ru
https://uchi.ru

Koopaunats! u rpadukn. OyHKIIHA

13 1 3 http://urokimatematiki.ru
http://allmath.ru
Anrebpanyeckue BhIPAKECHHUS 45 2 3 http://shimrg.rusedu.net

http://uchportal.ru
http://mathematics.ru

ypaBHeHI/Iﬂ U HCPAaBCHCTBA

14 1 2 https://vpr.sdamgia.ru
http://mathtest.ru
[ToBTOpEeHUE M 0000IICHNE http://etudes.ru
10 1 2 http://problems.ru

http://math-on-line.com
http://mat.1september.ru

Bcero ypokos 102 7 12

KasiengapHo — TemaTudeckoe JIaHUPOBaHMe MO0 ajredpe 7 Kiace

Ne JlaTa

Tema ypoka ILnan. ’ Dakr.
Uucaa u Boluuciaenusi. Panmuonanabubie unciaa (20 v)
1. ‘ PaumonanpHbIE ynCIa ‘ ‘
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http://math-online.com/
http://resh.edu.ru/
http://www.yaklass.ru/
https://uchi.ru/
http://urokimatematiki.ru/
http://allmath.ru/
http://shimrg.rusedu.net/
http://uchportal.ru/
http://mathematics.ru/
https://vpr.sdamgia.ru/
http://mathtest.ru/
http://etudes.ru/
http://problems.ru/
http://math-on-line.com/
http://mat.1september.ru/

UucaoBble BEIpaXKEHUS

Yucnosble BEIPAKECHUS

BBIpa)KGHI/IH C NICPEMCHHBIMU

BBIpa)KGHI/IH C NICPEMCHHBIMU

CpaBHeHuE 3HaUEHUH BBIPAKEHUI

CBoiicTBa IEHCTBUH HAJl YACIAMU

CBoiicTBa OIEHCTBUHA HAl YACIIAMU

©|X NG~ Wi

ToxxnectBa. ToxxnecTBeHHBIE MPe0Opa3oBaHUs

10. KonTpoJsbHasi padora Ne 1 (aagMHHHCTPaTHBHAsI)

11. YpaBHEHHE U €r0 KOPHH

12. JIuHeitHoe ypaBHEHUE C OJJHOM NTEPEMEHHOM

13. PemieHne TMHENHBIX YPAaBHEHUN.

14. YpaBHeHUs!, IPUBOASIIIIMECS K IMHEHHBIM.

15. Pemienne ypaBHEeHUN, TPUBOIAIINUXCS K IMHEHHBIM.

16. Perienue 3a/1a4 ¢ NOMOLIbIO YPaBHEHUI

17. Perienue 3a/1a4 ¢ NOMOLIbIO YPaBHEHUH

18. Pewienne 3a1a4 Ha ABMKEHUE C IOMOILIBIO YPAaBHEHUM

19. Pemienue 3a1a4 Ha MPOU3BOAUTEIBHOCTD C MTOMOILBIO YpaBHEHUN

20. KontpoabHasi padora Ne2 no teme «J/IuHeiiHble ypaBHEeHHD
Koopaunatsl u rpapuxu. Pynknun (13 1)

21. UncnoBble TPOMEXKYTKH

22. YucnoBble IPOMEKYTKH

23. Yro Takoe PpyHKIHS

24. Brruucnenue 3nauenuii GyHkuu no Gopmyiie

25. Brruncnenme 3HaueHuid GyHKIMH 10 dhopMmyIie

26. ['paduk pyHkuIMH

217. ['paduk PyHkunu

28. [Tpsimasi mponOPIIMOHATIBHOCTH U €€ Irpaduk

29. [Tpsimasi mponOPIMOHATIBHOCTH U €€ Irpaduk

30. Jluneiinas pyHKIUMS U ee rpaduk

31. Jluneitnast yHkuus u ee rpagux

32. Pemenue ynpaxHenuil o reme «JInnerHast pyHKIus»

33. Kontpoabnasi padora Ne 3no teme «JIuneiinasi pyHKIus»

AJdredpanyeckue BbIpaxkeHusi (45 4)
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34.

Onpenenenue CTENEHU ¢ HaTypalbHBIM IIOKa3aTesIeM

35. OrnpeziesieHHe CTENIEHH ¢ HAaTYPaJIbHBIM MTOKa3aTesIeM

36. VYMHOXKEHHNE U IEJIEHUE CTEIEHEN

37. VYMHOXKEHHNE U IEJIEHUE CTEEHEN

38. Bo3Benenue B cTeneHb NPOU3BEICHHS U CTEIICHH

39. BosBenenue B cTeneHb MPOU3BEICHUS U CTEIICHU

40. Pemenne ynpaxkunenuit mo teme «CTeneHb ¢ HATYpaJbHBIM MTOKA3aTEICM)»

41. Pemenne ynpaxuenuii no reme «CTeneHb ¢ HaTypalbHbIM ITOKa3aTEIEM»

42. OHOYJICH U €r0 CTaHAAPTHBIN BUJT

43. YMHOKEHUE OAHOWICHOB. Bo3BeieHHE 0JHOWIEHA B CTEIIEHb

44. YMHOKeHHe oHOuIeHOB. Bo3BeieHue oJHouIeHa B CTETNCHb

45. DyHKIME y=X° 1 y=X° ¥ UX rpaduKu

46. DyHKIMT Y=X° U Y=X° U UX rpaduKu

47. MHOro4wieH u ero CTaHAapTHBIN BUJ

48. CrnosxeHue ¥ BBIYUTAHHE MHOTOYJICHOB

49. CrnosxeHue ¥ BBIYUTAaHHE MHOTOYJICHOB

50. YMHOXEHHEe 0IHOWICHA HaA MHOTOUYJICH

51. YMHOKEHHE 0JTHOYJICHA HA MHOTOUJICH

52. BriHeceHme 0011ero MHOKHUTEIS 32 CKOOKH

53. Brinecenne 00111ero MHOKHUTEINS 32 CKOOKHU

54. YMHOKEHHNE MHOTOWIEHA HA MHOTOYJIEH

55. Pa3nojkeHrne MHOTOUJICHOB HA MHOXKHUTENIU CIIOCOOOM TPYMIHPOBKH.

56. Pa3nojkeHre MHOTOUJICHOB HA MHOXKHUTENIU CIIOCOOOM TPYTIHPOBKH.

o7. Pemenne ynpaxxaenuil no reMe «Pa3iiokeHue MHOTOWICHOB HA MHOKUTEIN
58. Pemmenne ynpaxuenuii no reme «Pa3inoxeHrne MHOTOWJICHOB HA MHOXKHUTEIIH
59. Kontposbnas padora Ne 4 na temy « MHOTo4JieHbD)

60. BosBenenue B KBaapat U B KyO CyMMBI M pa3HOCTH JIBYX BBIPKEHUN

61. Bo3BejieHne B KBaJIpaT v B KYO CYMMBI M Pa3HOCTH JBYX BBIPAKCHHIA

62. Paznoxxenne Ha MHOXKHUTEIW ¢ TOMOIIBI0 (hOpMYJT KBapaTa CYMMBI M KBaJpaTa pPa3HOCTH
63. [TpuMeHeHne KBaipaTa pa3HOCTH U KBaJIpaTa CyMMBI JJIsl YIIPOIIIEHU S BRIPAKEHUIN
64. [TpuMeHeHre KBaJipaTa pa3HOCTH M KBaJIpaTa CyMMBI JIJIS YIIPOIIEHUSI BRIPAKESHUI
65. YMHOKEHHE Pa3HOCTH JIBYX BBIDOKECHUN HA UX CYMMY

66. YMHOXEHHE pa3HOCTH JIBYX BBHIPAKECHUI HA UX CYMMY

67. Pazno)xeHne pa3HOCTH KBaJIpaTOB HA MHOXKUTEIN
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68.

Paznoxenue PA3HOCTH KBAAPATOB HA MHOXUTCIN

69. [TpuMeHeHne pa3HOCTH KBAAPATOB JJISl YIIPOIICHHUS BBIPAKECHHHA

70. PaznoxeHne Ha MHOKUTEIN CYMMBbI U Pa3HOCTH KyOOB

71. PaznoxeHne Ha MHOKUTEIN CYMMBbI U Pa3HOCTH KyOOB

72. [TpeoOpa3oBaHue 1ENOTr0 BEIPAXKEHHSI B MHOTOWIEH

73. IIpeoOpa3zoBaHme 11EI0TO BEIPAKECHHS] B MHOTOWICH

74. [TpuMeHeHne pa3IUYHBIX CIIOCOO0B PA3IOKEHHUSI MHOTOWIEHA HA MHOKHTEIHN

75. [TpruMeHeHHe pa3IMuHBIX CIIOCOO0B Pa3I0OKEHHUs MHOIOWIEHA HA MHOXKHUTENIN

76. Pewenne ynpaxxkaeHuil 1o reMe «@opMyJibl COKPAILIEHHOIO YMHOKECHUS»

77, Pewenne ynpaxxkaeHuil 1o reMe «@opMyJibl COKPAILIEHHOIO YMHOKECHUS»

78. KontposbHnas padora Ne 5 Ha Temy «@opMyJibl COKPAIIEHHOT0 YMHOKEHH I
YpaBHeHusi 1 HepaBeHcTBa (14 9)

79. JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMU

80. JluHeliHOE YpaBHEHHUE C IBYMS IEPEMEHHBIMH

81. ["'paduk JTMHEHHOrO ypaBHEHMSI C IBYMsI IEPEMEHHBIMU

82. I"'paduk JIMHEHHOrO ypaBHEHMSI C IBYMsI IEPEMEHHBIMU

83. CucTeMbl ypaBHEHHH ¢ IBYMsI IEPEMEHHBIMHU.

84. CucreMbl ypaBHEHUH ¢ ABYMs IEpEMEHHBIMU

85. Pemenue cucreM JIMHEHHBIX YpaBHEHUH cIOCOOOM MOJCTAHOBKH

86. Pemienue cucteM JTMHEHHBIX YpaBHEHHH CIOCOOOM MOJCTaHOBKH

87. Pemenue cucreM JIMHEHHBIX YPaBHEHUH CIIOCOOOM CIOXKEHUS

88. Pemienue cucteM JTMHEHHBIX YPAaBHEHHH CIIOCOOOM CIIOKEHHMSI

89. Pemienue cucteM JIMHEHHBIX YpaBHEHHH pa3IMUHBIMU CIOCO0AMHU

90. Pemenue 3a/1a4 ¢ TOMOIIBIO CHCTEM JIMHEHHBIX YPaBHEHUH

91. Pemienue 3a/1a4 ¢ MOMOLIbIO CUCTEM JIMHEWHBIX YPaBHEHUH

92. KonTpoabHasi padora Ne6 Ha Temy «CucremMbl JIMHEHHBIX YPABHEHHI ¢ ABYMS NepeMeHHbIMU»

IMoBTopenue u 06061enue (10 1)

93. [ToBTOopenue. BeipakeHus1, TOKIAECTBA, YPaBHEHHSI.

94. [ToBTOpenue. QyHKIHH.

95. [ToBropenue.CreneHb ¢ HATypaJIbHBIM ITOKA3aTENIEM.

96. [ToBTOpeHre. MHOTOUJICHBI.

97. [ToBTopenue. @OpMyJIbl COKPAIIEHHOTO YMHOXKEHHUSI.

98. [ToBropenue. CucTeMbl TUHEHHBIX YPAaBHEHHUH.

99. KonTpoJsbHasi pabora Ne7B paMKax NpOMe;KYTOYHOH aTTeCTALUMHA
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100. | O6o6miaronMii ypok 1Mo TeMe « Y paBHESHHUS
101. | O6o6marommii ypok mo teme «lIpeoGpa3oBanue BbIpaKEHUI
102. | Ilo ctpanuam MaTeMaTUKH

YYEBHO-METOJNYECKOE OBECIIEYEHHUE

Maremaruka. Asrebpa: 7 kacc: 6azoBbiii yposenb: yueOnuk/ FO.H. Makaperues, H.I. Munmrok, K.W. Hemkos, C.b. CyBoposa: mox pen. C.A. Temskosckoro. — 15 u3z., mepepad. — Mockaa:
[Ipocsewmenue, 2023. — 255 ¢.: u.

Maremaruka. Anrebpa: 8 kmacc: 6a3zoBbiii yposenb: yueOnuk/ FO.H. Makaperues, H.I. Munmrok, K.W. Hemkos, C.b. CyBoposa: mox pen. C.A. Temskosckoro. — 16 u3z., mepepad. — Mockaa:
[Ipocsewmenue, 2023. - 319 c.: u.

Maremaruka. Asrebpa: 9 kmacc: 6a3zoBbiii yposenb: yueOnuk/ FO.H. Makaperues, H.I. Munmrok, K.W. Hemkos, C.b. CyBoposa: mox pen. C.A. Temskosckoro. — 15 u3z., mepepad. — Mockaa:
[Ipocsewmenue, 2023. — 255 ¢.: u.
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