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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBIsSETCS OJTHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA
oOecrieunBaeT U3y4eHHE JPYTUX AUCLHUILINH, KAK €CTECTBEHHO-HAYYHOI'0, TAK U TYMAHUTApHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl POJIOJKEHUSI 00pa30BaHMs U B IIOBCETHEBHON YKHU3HU.
Pa3Butune y o0y4aromuxcs Hay4HbIX IPEACTABICHUN O IPOUCXOXKICHUH U CYIIIHOCTH
asnreOpanyeckux adbCTpakuui, criocode OTpaKeHUs: MaTEMaTUUECKOM HayKoH sIBIEHUH U
IPOLIECCOB B IPUPOJIE U OOIIECTBE, POIM MATEMATUYECKOTO MOJIETIMPOBAHNUS B HAYYHOM
IIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS U KAUECTB
MBILIIEHHSI, HEOOXOAUMBIX JUIsl a[aNTallii B COBPEMEHHOM LuppoBoM ol1iecTse. M3yuenue
anreOpbl 0OecreunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUIHOCTHU MBIIIJICHUS, CTIOCOOHOCTH apTyMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
JIeMCTBUS M BBIBOJIBI, (POPMYIIUPOBATH yTBEpxkaAeHUsA. OCBOCHHE Kypca anredpsl 00ecTieYnBaeT
pa3BUTHE JTOTMYECKOTO MBIIIICHUS 00YUJaIOMIUXCsl: OHU UCIOJIB3YIOT ACTYKTUBHBIE U
UHYKTUBHBIE pacCyXJeHHsI, 0000IIeHNE U KOHKPETH3ALHI0, A0CTparupoBaHUEe U aHAJIOTHUIO.
OO0yuenue anredpe npenanoaraeT 3HaYUTEIbHbII 00BEM CaMOCTOSITENbHON EATETbHOCTH
00yyYaroIuxcsi, H0O3TOMY CaMOCTOSATEJIBHOE PELICHHE 3ajiay SIBJISIETCS pean3alueil
JeSITEbHOCTHOTO MPUHIIMIIA O0Y4YEHUS.

B cTpykType mporpamMmsl yaeOHOTO Kypca «Anredpay» Uit OCHOBHOTO 00IIEro o0pa3oBaHHs
OCHOBHOE MECTO 3aHMMAIOT COAEepKATEeIbHO-METOAUYECKNE JIMHUN: «HHCIa U BBIYUCIIEHUS,
«AnredpanyuecKue BHIPAKEHHS», «Y paBHEHHS U HEPaBEHCTBAY, «DyHkuum». Kaxaas u3 sTux
COJIEpKaTeNbHO-METOMUECKHUX JIMHUN Pa3BUBAETCS Ha MPOTSKEHUU TPEX JIET U3YUEHUS Kypca,
B3aMMOJICHCTBYS C APYTUMHU €ro JIMHUAMU. B X0/1e n3yueHus yue6Horo Kkypca oOydarommmes
IIPUXOJUTCS JIOTHUECKU PACCYKIATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBsA3M
C 3TUM B IIpOrpamMMy y4eOHOro Kypca «Anredpay BKIOYEHbI HEKOTOPbIE OCHOBBI JIOTUKH,
IPEe/CTaBICHHbIE BO BCEX OCHOBHBIX pa3/iesiax MaTeMaTHUeCKOro o0pa3oBaHus U
CIOCOOCTBYIOIIHME OBJIQJCHUIO 00yYaIOIIUMUCS OCHOB YHUBEPCATbHOIO MaTEMAaTUYECKOTIO
s3pika. CofiepkaTeIbHON U CTPYKTYPHOU OCOOCHHOCTBIO YIEOHOTO Kypca « Anredpay SBIsIeTCs
€ro MHTEerpupoBaHHbIN XapakTep. Coaepxanue TUHUN «Hucia U BEIUMCICHUS CIIY>)KUT OCHOBOM
JUISL TaNbHEWIEro U3y4yeHus: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y 00yHaIOIINXCS
JIOTUYECKOTr0 MBIIUIEHUSI, YOPMHUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMAMHU, a TAaKKe
nprOOPETEHHUIO MPAKTHUECKUX HaBBIKOB, HEOOXOAMMBIX JJIs IOBCEIHEBHOM XKMU3HU. Pa3BuTHe
MOHATHS O YUCJIE HAa YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMs CBA3aHO C PALMOHATIBHBIMU U
UppalMOHAILHBIMU YUCIIaMH, (POPMUPOBAHUEM TPEACTABICHUHN O AEHCTBUTEIHLHOM YHUCIIE.
3aBepieHre OCBOEHHS YMCIOBOM JIMHUM OTHECEHO K cpe/iHeMy 0011eMy 00pa3oBaHUIo.
CopepxaHue IByX anredpandeckux JUHUN — «Anredpanyeckue BhIpaXeHUs» U «Y paBHEHUS U
HEPAaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y 00YHAIOIIMXCSl MATEMAaTUYECKOTO arapara,
HEO0OXOIUMOT0 JUIsl pEIICHUs 3a/1a4 MaTEMaTUKH, CMEKHBIX TPEIMETOB U MTPaKTUKO-
OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE 0CHOBHOTO 00111eT0 00pa30BaHus y4eOHBIN MaTepran
IPYNIUpPYETCS BOKPYT PAllMOHATIBHBIX BhIpaKEHUH. Anredpa 1eMOHCTPUPYET 3HAUECHUE
MaTEMaTHKH KakK s3bIKa JUIS IOCTPOCHMSI MATEMaTHUYECKUX MOJIEIEH, ONMCAHMsI TPOLIECCOB U
SBJICHUN pearbHOTo MUpa. B 3a1aun o0ydeHus anredpe BXOAAT TaKKe AajbHeliee pa3BUTHE
ITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOJMMOTr0, B YaCTHOCTH, JUII OCBOCHMS Kypca
nH(pOpMaTHKH, U OBJIAICHHE HABBIKAMU JeTYKTUBHBIX paccykaeHuid. [IpeoOpa3zoBanue
CUMBOJIbHBIX (hOPM CITOCOOCTBYET pPa3BUTHIO BOOOPaXKEHHS, CIIOCOOHOCTEN K MaTEMaTUYECKOMY
TBOpuecTBy. Conepxanue pyHKIMOHAIBHO-TpaduUeCcKOl TMHUH HAIIEICHO Ha MOJIyYeHHe
00ydJaronuMucs 3HaHUHN 0 (PYHKIUAX KaK BaXKHEHIIIEH MaTeMaTHIeCKOW MOJIEIH JIJIsi OTTUCAHUS



U MCCIIEZIOBAHUS Pa3HOOOPa3HBIX MPOIIECCOB U SIBICHUM B IIpHUpojie U obmiecTse. M3yuenune
MaTepuaia ClioCOOCTBYET Pa3BUTHIO Y 00YJAIOIIMXCSl YMEHUS UCIIONIb30BaTh PA3IMYHBIC
BBIPA3UTEIbHBIC CPEJICTBA SI3bIKA MATEMATHKHU — CIIOBECHBIC, CHMBOJIMYECKUE, TpaPUIeCKue,
BHOCHT BKJIaJl B (JOPMHUPOBAHKE TIPECTABICHUN O POJIM MATEMATUKH B PA3BUTHUU [TUBUIIH3AIIT
U KYJIbTYpHI.

CoracHo yueOHOMY IJIaHy B 7—9 Kjaccax u3ydaercs Y4eOHbIH Kypc «Anredpay, KOTOPBIH
BKJIIOUAET CIIEAYIOLIUE OCHOBHBIE Pa3/ielibl coepkanus: «Hucna u BbIYMCICHUS,
«AnreOpanyeckue BbIpaKeHUs», «YpaBHEHUS U HepaBeHCTBay, «DyHkuuny». Ha nuzydyenue
yaeOHoro Kypca «Anredpa» orBoautces 306 yacoB: B 7 kinacce — 102 gaca (3 yaca B Hezento), B 8
kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce — 102 yaca (3 yaca B HefIeNo0).

COJAEPKAHUE OBYYEHUA

7 KJIACC Ywucna u Beraucienus J[podu 0ObIKHOBEHHBIE U IECATHYHBIE, IIEPEXO0J1 OT OJTHOM
dopmsbl 3anmcu ApoOeit k qpyroil. IloHsATHE paliMoOHAIBHOIO YKCIIa, 3alUCh, CPABHEHUE,
YIOPSI0YMBAHUE PALMOHAIBHBIX Yncell. ApupmeTnyeckue AeUCTBUS C PALlMOHATIbHBIMU
yrcaamu. Pemenne 3a1ad u3 peanbHOM MPaKTHKK HAa 4acTd, Ha ApoOu. CTerneHs ¢ HaTypaabHbIM
[IOKa3aTeleM: OIpeesIeHre, IpeoOpa3oBaHUE BbIPAXKEHUN HA OCHOBE OIIPEJIEIICHHUS, 3aIIUCh
Oonpmux yncen. [IpomnenTsl, 3anuch IPOIEHTOB B BUJE JpoOU U IpodH B BUAE MPOIEHTOB. Tpu
OCHOBHBI€ 3a/1a4il Ha [IPOLIEHTHI, PELLIEHUE 3a4a4 U3 peabHOU npakTuku. [lpumenenne
IIPU3HAKOB JEITUMOCTH, Pa3I0KEHNE HA MHOKHUTEIU HaTypaJbHbIX uncen. PeaabHble
3aBUCUMOCTH, B TOM YHCIIE IpsAMasi 1 0OpaTHas MpONopLUUOHAIBHOCTU. ANredpandecKkue
BbIpaxkeHUs [lepeMenHbIe, 4nCI0BOE 3HAYEHHUE BBIPAKEHUS C IEPEMEHHOM. JlonycTuMBbIe
3Ha4YeHus nepeMeHHbIX. [IpencTaBieHye 3aBUCUMOCTH MEX/1y BETMUMHAMU B BUE (OPMYJIbL.
Beruucnenus no gpopmyinam. [IpeobpazoBanne OyKBEHHBIX BBIPaXKEHUMN, TOXKIECTBEHHO PABHbIE
BBIPaXXECHMUSI, IPaBUIIa IPEOOPA30BAHUS CYMM U ITPOU3BEACHUMN, IPABUIIA PACKPBITHS CKOOOK U
IpUBEIEHUS IOJ0OHBIX ciaraeMbix. CBOMCTBA CTENEHU C HaTypaJIbHBIM IIOKa3aTEIIEM.
OpnHownenbl 1 MHOTOwIeHbl. CTeneHs MHOrowIeHa. CloXeHne, BHYUTaHUuE, YMHOKEHUE
MHOTO4JIEHOB. POpPMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBaJlpaT CyMMbI U KBaJpaT Pa3HOCTH.
®opmyna pa3HOCTH KBapaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKUTENN. Y PaBHEHUS U
HEpaBEHCTBA YpaBHEHHE, KOPEHb YpaBHEHUsI, TpaBUiIa IpeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTb YpaBHEHUMN. JINHENHOE ypaBHEHUE C OJHOM NIEPEMEHHOM, YUCII0 KOpHEN
JMHENHOIO ypaBHEHUS, PELICHNE JTMHENHBIX ypaBHEHNH. COCTaBIIEHNE YPAaBHEHUI 110 YCIIOBHIO
3a/1a4n. Pemenne TeKCTOBBIX 3a71a4 € MOMOIIBI0 YPaBHEHUH. JINHEHHOE ypaBHEHUE C IBYMs
NepeMEeHHbIMU U ero rpaduk. CucreMa AByX JUHEHHBIX YPAaBHEHUH C ABYMS [IEPEMEHHBIMHU.
Pemenue cucrem ypaBHEHUN CrTOCOOOM MOICTaHOBKU. [IprMephl pelieHrs TeKCTOBBIX 3a]1a4 C
OMOIIBI0 cucTeM ypaBHeHM. @yHkuuu Koopaunara Touku Ha npsaMoi. Yucnossle
IPOMEXYTKH. PaccTossHME MeXy IBYMs TOUKaMU KOOpAUHATHOM npsAMoi. [IpsmoyronbHas
cucreMa koopauHart, oc Ox u Oy. AOciucca 1 opuHaTa TOYKH Ha KOOPIUHATHOM MIIOCKOCTH.
[Tpumeps! rpadukoB, 3a1aHHBIX hopMyaamu. YTeHne rpadMKoB peaabHbIX 3aBUCUMOCTEH.
[Tonsitue pynxuun. I'padux Gynkmun. Coiicta ¢pyHkuuid. JIuneiinas ¢pynkuus, e€ rpadux.
I'padux Gpynkuun y = |X|. 'paduueckoe penieHne TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KJIACC Yucna u Beruncnenus KpagpatHsiit KopeHb u3 yncia. [lonarue 06 nppairoHaaibHOM
ymcie. JlecaTuunble NpuOIMKeHus: UppaloHaibHbIX yncen. CBolicTBa apudMeTnyecKux
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPE0oOPa30BaHMIO YNCIOBBIX BHIPAXKEHUH U



BbIUKCICHUAM. JleiicTBUTenbHBIE YKciia. CTENEeHb ¢ LEeNbIM II0Ka3aTelIeM U €€ CBOMCTBA.
CranpapTHas 3anuch yncia. AnreOpandeckue BelpakeHus: KBaapaTHbIil TpEXUiieH, pa3oxKeHne
KBaJPaTHOTO TpEXUJIeHa Ha MHOXKHUTENU. Anredpandeckas ApoOs. OCHOBHOE CBOICTBO
anreOpanyeckoit 1podu. CioxeHue, BBIYUTaHUE, YMHOKEHHE, ICTICHNE alNreOpandeckux
npobOeii. PainoHnanbHble BRIPAXKEHUS M UX NPeoOpa3oBaHue. Y paBHEHUS U HEPABEHCTBA
KBaaparHoe ypaBHeHHEe, popMyIia KoOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenne
YpaBHEHUM, CBOALIUXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiimume qpobHO-panroHanbHbIe
ypaBHeHusd. ['padudeckas uHTepIpeTalus ypaBHEHUH C IBYyMs IEPEMEHHBIMU U CUCTEM
JMHENHBIX YPABHEHUH C ABYMs iepeMeHHbIMU. [IprMephl penieHust CucTeM HeJTMHEHHBIX
YpaBHEHHI C IByMsI IIepeMEHHBIMU. Perienne TeKCTOBBIX 3a1a4d allre0pandeckiuM CriocOOOM.
YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JIHOM nepeMeHHON. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OAHON NlepeMeHHOM. CHCTEMBbI IMHEIHBIX HEPABEHCTB C
onHoi nepemenHoi. @ynkuuu [lorstue pynkunu. O6IacTh ONpeAeIeHUS U MHOKECTBO
3HaueHui Ppynkiuu. CriocoObl 3ananus Gyakuuil. ['paduk Gynkiuu. UreHue cBOMCTB QyHKIM U
o e€ rpaduky. [Ipumepsl rpadukoB GyHKIUHN, OTpaXKaIOUINX pealbHbIe Mpoecchl. OYHKINH,
OTHCHIBAIOIIUE MPSMYIO M 00paTHYIO MPOMOPIIHOHATbHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIUN

y= X, y= X, y = V/x, y=|x|. T'paduueckoe pelenye ypaBHEHHUI i CHCTEM YpPaBHEHHIA.

9 KJIACC Yucna u BelunciieHus: PanmonanpHble yKciia, UppallMOHAIBHBIE YNCIIA, KOHEUYHbIE U
OeCKOHEUHbIE IeCATHUHBIE 1po0H. MHOXECTBO I€HICTBUTENIBHBIX YUCE, ICHCTBUTENIbHBIE YHCIIA
Kak OecKOHEeYHbIe JAecATUUHbIe ApoOu. B3auMHO 01HO3HAUHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEHCTBUTENIBHBIX YUCEN U KOOPAMHATHOU NpsAMoi. CpaBHEHUE 1EHCTBUTEIBHBIX
qucen, apupMeTHIecKre IeHCTBUS C IeHCTBUTENbHBIMU YHuCIaMu. Pa3mepsl 00bEKTOB
OKpY’KaroIllero Myupa, JUIMTEIbHOCTh IPOLECCOB B OKpYyXxatoiiem mupe. [Ipubnnxénnoe
3HaYCHHE BEIIMYMHBI, TOYHOCTH puOmmkenns. Oxpyrienue uncen. [Ipuknaka u oeHka
pEe3yJIbTaTOB BBIYMCIICHUI. Y pAaBHEHHS U HEpAaBEHCTBA JInHeHOe ypaBHeHue. Penienue
YpaBHEHUH, CBOAAIIMXCA K JIMHEWHBIM. KBasipaTHOEe ypaBHEeHMe. Pelienne ypaBHeHUH,
CBOSILIMXCS K KBaJApaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepsl pemenns ypaBHEHUN TPETbEr
U 4eTBEPTON CTeNeHeH pa3iokeHueM Ha MHOXKUTENU. Pemienne 1poGHO-palinoHaIbHbIX
ypaBHEHM. PemieHre TeKCTOBBIX 33/1a4 aaredpanuyeckuM MEeTOJIOM. Y paBHEHHE C IByMs
NEepEeMEHHBIMU U ero rpaduk. Pemenre cucreM AByX JTMHEHHBIX YPaBHEHUH C IByMs
IepeMEHHBbIMU. Perienne cucTem IByX ypaBHEHUH, OJJTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —
BTOpOI1 creneHu. I'paduueckas nHTEprpeTalysi CHCTEMbl YPaBHEHUH C IBYMS IEPEMEHHBIMH.
Pemenne TekcToBbIX 3a/1a4 anredpanyeckuM crnocodoM. YuciioBble HEpaBEeHCTBA U X CBOWCTBA.
Pemenne nuHENHBIX HEPABEHCTB C OJHOW ITEpEMEHHON. Pemenne cucrteM TMHENHBIX
HEPaBEHCTB ¢ 0JIHOM nepemeHHol. KBanpaTHbie HepaBeHCTBa. ['paduueckas nnTepnperanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C AByMs nepeMeHHbIMU. DyHkiuu KBaaparnunas ¢pyHkuus,
e€ rpa¢uk u cpoiictBa. [lapabona, KoOpAUHATHI BEPIIUHBI TapaboIIbl, 0Cb CHMMETPHH
napabounsl. ['paduku pynkumit: y=kx,y=kx +b,y=k/x,y= X2y =z, y=|X|, 1 ux cBO¥CTBa.
UuciioBble IOCIEN0BATENIBHOCTH U Iporpeccuu [IoHsaTHE 4MCIIOBOM NTOCIIE0BATEIILHOCTH.
3agaHue noCIeI0BaTeIbHOCTH PEKYPPEHTHOM hopMysoit 1 popmyItoif n-ro wieHa.
Apudmernueckas 1 reomeTpuueckas mporpeccuu. @opmyIbl n-ro yieHa apupMeTHIecKor 1
reOMEeTPUUYECKOM MPOrpeccHii, CyMMBI MEPBBIX N UiIeHOB. M300paxeHne 1wieHOoB
apupMeTHYeCKOl U FTeOMETPUUECKON MPOTrPeCCHil TOUKaMH Ha KOOPIAUHATHOMN TJIOCKOCTH.
JInHENHBIN ¥ SKCIOHEHIUATBHBIN pOoCT. CIIOXKHBIE IPOLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHMUSA

JJUYHOCTHBIE PE3YJIbTATbBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO Kypca «Aredpay XapaKTepu3yrTCs:
1) maTpuoTHYECKOE BOCITUTAHUE: MPOSIBIICHHEM HHTEPECa K IPOILIOMY U HACTOSIICMY
POCCUICKON MAaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM K JJOCTUKEHHSIM POCCUHUCKUX
MaTeMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTUKECHHI B
JIPYTUX HayKax W MPUKIATHBIX chepax; 2) rpakIaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!
TOTOBHOCTBIO K BHITIOJIHEHHUIO 00S3aHHOCTEH rpaklaHNHA U PeaTM3alliy ero Mpas,
MIPEACTABICHHUEM O MaTEeMAaTHUECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SIBJICHHH, IPOIIEAYP IPaXKTAHCKOTO 0011ecTBa (HaIpuMep, BBIOOPHI, ONPOCHI ), TOTOBHOCTBIO K
00CYXICHUIO STUYECKUX TPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHKCHUM
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX ITPUHLIUIIOB B JEATEIIBHOCTH YUYEHOTO;

3) Tpy10BOE BOCIIMTAHUE: YCTAHOBKOM HA aKTMBHOC YUaCTHE B PEIICHUHU MPAKTHUCCKUX 3a/1ad
MaTeMaTU4YeCKOW HaIPaBIEHHOCTH, OCO3HAHUEM BaKHOCTU MaTEMAaTHUUECKOTO 00pa30BaHus HA
MPOTSHKEHUH BCEH KU3HU JIJIS YCIIEITHON TPO(HEeCCHOHATTLHOM S TSIIbHOCTH U PA3BUTHEM
HEOOXOUMBIX YMEHUH, OCO3HAHHBIM BEIOOPOM U MOCTPOSCHUEM UHIUBUIYaTbHONU TPAEKTOPHH
00pa30oBaHMs U )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
noTpebHOCTE; 4) ScTeTHYeCKOe BOCIUTAHUE: CTIOCOOHOCTHIO K AMOIIMOHAIBHOMY U
ACTETHYECKOMY BOCHPUATHUIO MAaTEMaTHUYECKHX O00BEKTOB, 3a/1a4, PEIICHUN, pacCyKICHU,
YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE; 5) IIEHHOCTH HAYYHOTO
MO3HAHUS: OPUECHTAUMEN B IESITEIbHOCTA HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX MPEACTaBICHUMN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, TPUPOBI U 00IIECTBA, TOHUMAHHUEM
MaTEeMaTHYECKON HAYKH KaK Cephbl YEIOBEUCCKON JIEATSIBHOCTH, dTANIOB €€ Pa3BUTHUS U
3HAYMMOCTH JIJIs1 Pa3BUTHUS [IMBUJIM3AIIUN, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH U MAaTEMaTHYECKOMN
KYyJIbTYpOH KaK CpeJICTBOM MO3HAHUSI MUPA, OBJIAICHUEM MPOCTEHIIIMMU HaBbIKAMU
HCCIIEIOBATENBCKOM IeATeNbHOCTH; 6) (hu3nueckoe BocuTaHue, GopMupoBaHue KyIbTyphl
3/I0POBbS U YMOLIMOHAILHOTO 0Jaronoay4usi: TOTOBHOCTBHIO TPUMEHSTh MaTeMaTHUECKHe
3HAHUS B MHTEPECAX CBOETO 37I0POBbS, BEICHUsI 3J0POBOTO 00pa3a KU3HH (37I0pPOBOE MUTAHUE,
cOaIaHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, pEryssipHas (u3uvecKas akTUBHOCTH),
c(hopMUPOBAHHOCTHIO HABBIKA pe(IEKCUH, TPU3HAHUEM CBOETO TPpaBa Ha OIIMOKY U TaKOTO ke
rpaBa JAPYroro 4ejaoBeKa; 7) IKOJIOTHYECKOE BOCIIUTAHHUE: OPUEHTAIIMEN HAa TPUMEHEHUE
MaTeMaTUYeCKUX 3HAaHUH /ISl PEIICHUS 3a71a4 B 00JIaCTH COXPAHHOCTH OKPY>KAIOIICH Cpebl,
IJIAHUPOBAHUS ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX ITOCIEACTBUM I OKPYXKAIOIIEH CPEBL,
OCO3HaHHEM TTI00aIBbHOTO XapaKTepa KOJOTHYECKUX MPOoOJieM U MyTel X peuieHus;

8) aganTanusa K M3MEHSFOIMUMCS YCIIOBHSM COIMATBHON M MIPUPOJIHON CPE/Ibl: TOTOBHOCTBIO K
JIEUCTBUSAM B YCIIOBUSAX HEOIPEAEIEHHOCTH, ITOBBILLICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYIO JIEATETLHOCTh, B TOM YHCJIE YMEHHUE YIUTHCS Y IPYTUX JIFOJCH, MPpUOOpeTaTh B
COBMECTHOM J€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM Y KOMIIETEHIIMU U3 OIbITA JPYTUX;
HE0OXOAMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHU, B TOM YHCII€ (POPMYITUPOBATH UJICH,
MOHSITHS, TUTIOTE3BI 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCJIE paHEee HEM3BECTHBIX, OCO3HABATH
neUIUTHI COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBHSI,
(dbopMyITHUpOBATh U OLIEHUBATH PUCKU U MOCIEACTBUS, JOPMUPOBATH OIIBIT.



METAIIPEAMETHBIE PE3YJIbTATbI

[To3HaBarenbHbIC yHUBEPCATIbHBIC YueOHbIE NIeiicTBUA ba3oBbie tornyeckue AecTBuUs:
BBISBIISITH M XapaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHUECKUX OOBEKTOB, IOHITHH,
OTHOILICHHUI MEXy TOHATUAMH, (POPMYIHPOBATH OIPEICIICHUS MTOHATHH, YCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIIIH, OCHOBAHUS JJIs1 0000IIEHHS U CPAaBHEHUS, KPUTEPUU
IPOBOJMMOI0 aHAJIM3a; BOCIPUHUMATh, (OPMYJIMPOBAThH U IPEOOPa30OBbIBATH CYKACHU:
YTBEPAUTENIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOIIME, YCIOBHBIE; BBIABIATH
MaTeMaTHYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUMsI B (DaKTaX, JaHHBIX,
HaOJIIOACHUAX U YTBEPKACHUSAX, IPeAaraTh KpUTEPUH JUIsl BBIIBIEHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUMIL; 1€1aTh BHIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, 1EAYKTUBHbBIX U
WHIYKTHBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAIOTUHU; Pa30UpaTh T0Ka3aTeIbCTBA
MaTEMaTUYECKUX YTBEP)KJIEHUH (MIPsAMBIE U OT IPOTUBHOIO), IPOBOAUTH CAMOCTOSITEIILHO
HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEMATUYECKUX (PAKTOB, BBICTPAUBATh apryMEHTAIIHIO,
IPUBONUTH PUMEPBI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKIEHUS; BBIOMPATh
croco0 perieHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIIEHUS, BIOUPATh
HaunOoJee MOoAXOAAIMUN ¢ yYETOM CaMOCTOSITEIbHO BBIICIIEHHBIX KpUTepueB). bazopbie
UCCIIeI0BATEIbCKUE JEHCTBUSA: UCIIOIb30BaTh BOIIPOCH! KaK UCCIE0BATEIbCKUI HHCTPYMEHT
NO3HaHUs, POPMYIUPOBATH BOIPOCHI, (PUKCHPYIOIIHE TPOTHBOPEUHE, TPOOIEMY,
CaMOCTOSITENIFHO YCTAHABIMBATH HCKOMOE U JTaHHOE, (DOPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH
CBOIO TIO3UIIMI0, MHEHUE; IPOBOAUTD 10 CAMOCTOSATEIBHO COCTABJIEHHOMY IJIaHY HECIOMXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHHE IO YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOO0M; caMOCTOSITENsHO (POopMyTHpOBaThH 00001IIEHUS
U BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO HAOIOCHUS, UCCIIeI0BaHNUs, OLICHUBATh
JIOCTOBEPHOCTb MOJIyUYEHHBIX PE3Y/IbTAaTOB, BBIBOAOB U 000OIIECHHI; TPOrHO3UPOBATh
BO3MOKHOE pPa3BUTHE MPOLECCA, a TAKXKE BBIIBUTaTh MIPEAOI0KEHUS O €ro pa3BUTUH B HOBBIX
ycnoBusax. Pabora ¢ nHpopmanuei: BbISBIATh HEAOCTATOYHOCTh U N30BITOYHOCTh MH(OPMALIIH,
JAaHHBIX, HEOOXOIMMBIX JJISl PEeLIEHUS 3a7auu; BbIOUpaTh, aHaIU3UPOBaTh, CHCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATh MH(POPMALIMIO Pa3IMYHBIX BUJIOB U (pOpPM IpecTaBiIeHUs; BEIOUpaTh (hopmy
IpeJICTaBIeHNs HH(POpPMaLUK U WILTIOCTPUPOBATh peIllaeMble 3a/1a4i CXeMaMHu, TuarpaMMaMy,
MHOM rpadukoi U MX KOMOMHALMSMU; OLICHUBATh HaJE&KHOCTh MHPOPMAIINH 110 KPUTEPUSIM,
IPEUIOKEHHBIM YUUTENIEeM I CPOPMYJIHPOBAHHBIM CAMOCTOSTETbHO. KOMMyHHKAaTHBHBIE
YHUBEpCaJbHbIE YUeOHbIE IEHCTBUS: BOCTIPUHUMATE U (POPMYIUPOBATh CY>KACHUS B
COOTBETCTBUM C YCIOBUSMH M LIEISIMHU OOIIEHUS, ICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTAX, JaBaTh MIOSCHEHUS 110 X0y PELIECHUS 3aauH,
KOMMEHTHPOBATh MOJYYEHHBIN PE3ybTaT; B X0J1€ 0OCYKIAEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY
o0cyxaeMoi TeMbl, IPOOJIEMBI, pelIaeMoi 3a/1a4u, BbICKAa3bIBATh UJEH, HAIICJIEHHbIE HAa TIOUCK
pEeLIeHNUs, COTIOCTABIISITh CBOU CYXACHUS C CYKICHUSAMH JIPYIHX YYaCTHUKOB JHMajora,
0OHapyXUBaTh pa3IMn4Ke U CXOJCTBO MO3ULUI, B KOPPEKTHON popMe GOpMyIupOBaAThH
pa3HOrIacHsi, CBOM BO3PAKEHUS; IPEACTABIIATh PE3YIbTAThl PEILIEHUS 3a7jau, SIKCIIEPUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA, CAMOCTOSITENIbHO BEIOMPATh (hopMaT BEICTYIIJICHUS C YUETOM 3a1a4
IPE3EeHTAIMU U OCOOCHHOCTEN ayAUTOPUH; IIOHUMATh M UCIOJIb30BATh MPEUMYIIIECTBA
KOMaHHOW ¥ MHIMBHyaTbHON pabOTHI MPH peIIeHUH YUeOHbIX MaTeMaTHUECKUX 3a/a4;
IMPUHUMATH 1[€JIb COBMECTHOMN AESITETbHOCTH, INIAHUPOBATh OPraHU3aI[I0 COBMECTHOM paboThI,
pacmpenensaTh BUAbI pabOT, TOroBapuBaThCs, 00CYKIaTh MPOIIECC M Pe3yabTaT PaboThI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH; y4acTBOBATh B IPYNIIOBLIX (hopMax paboThI
(06cyxnenus, o0OMeH MHEHUSIMH, MO3TOBBIE IITYPMbI U IPYTHE), BBIIOIHSITH CBOIO YacTh



paboThI U KOOPAMHUPOBATH CBOU ACUCTBUS C APYTUMH WIEHAMH KOMaH/Ibl, OLlEHUBATh Ka4eCTBO
CBOETO BKJIaJ1a B OOIIUII MPOIYKT IO KPUTEPHSIM, CPOPMYJINPOBAHHBIM y4YaCTHUKAMHU
B3auMOJecTBYS. PerynsaTuBHble yHUBEpCcalbHblE yueOHble nelicTBUs CaMOopraHu3aIus:
CaMOCTOSITENIFHO COCTABIIATD IUIAH, aJITOPUTM PEIICHHS 3aa4 (UM €r0 YacTh), BRIOMPATh
CHoco0 pemeHus ¢ yu€ToM UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yU€TOM HOBOM HH(pOpMALIHH.
CaMOKOHTPOJIb, SMOLIMOHAIIbHBIN MHTEJIJIEKT: BJIAETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTAaTa PEIIEHUS MAaTEMATUYECKOM 3a1a4u; TIPEABUICTD
TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPH PEIIEHUH 3a1a4U, BHOCUTb KOPPEKTUBEI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN; OLICHUBATh COOTBETCTBUE PE3YJIBTATA JEATEIbHOCTH IIOCTABICHHON LIEIU U
YCIIOBHUSAM, OOBSCHATH IPUYMNHBI JOCTHXKEHHS WA HETOCTUIKECHUS 1IeTTH, HaXOJUTh OIIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHBI

K koHIty 00y4erust B 7 KJIacce 00y4JarONIHICs MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTATHI:
Yucna v BeruuciaeHus: BBIONHATH, cOYeTast yCTHBIE M MTUChMEHHBIE TPUEMBI, apU(PMETUUECKUE
JIEMCTBUS C pallMOHAIBHBIMU yncaaMu. HaxoQuTh 3HaU€HUSI YUNCTIOBBIX BBIPAKEHUM, IPUMEHSTh
pa3HooOpa3Hbie CIOCOOBI M MPUEMBI BEIYUCICHHS 3HAUCHUN APOOHBIX BBIPAXKECHHH,
coJiepkalx OObIKHOBEHHBIE U IeCATUYHbIE 1po0u. [lepexoauTs oT oqHON (HOpMBI 3aIHCH
qrcen K APYyroi (mpeodpa3oBbIBaTh AECATUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO Apo0b). CpaBHUBATH M YIOPSA0INBATH
pauuoHanbHbie ynciaa. OKpyriasaTh YKciia. BBIMOMHATE IPUKUIKY U OLIEHKY pe3ysibTaTa
BBIYMCIICHUM, OLICHKY 3HAYEHU YMCIIOBBIX BbIPAXKEHUN. BBIMOIHATE NEUCTBUSA CO CTEIICHSIMH C
HaTypaJbHBIMU MMOKa3aTessiMU. [[pUMEHATHh NpU3HAKU JETUMOCTH, PA3JIOKEHUE HA MHOKUTEIU
HaTypaJbHbIX yncen. Pemars npakTHKO-OpUEHTUPOBAHHBIE 33/1a4U, CBA3aHHBIE C OTHOIIEHUEM
BEJINYMH, IPONOPLUMOHAIBHOCTHIO BEJIMYHH, IPOLIEHTAMU, UHTEPIIPETUPOBATH PE3YIIBTATHI
peleHus 3a1a4d ¢ y4ETOM OTPaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX
00BekTOB. AnreOpanueckue BeipakeHuUs Vcmonp30BaTh anredOpanuecKyro TEPMUHOIOTHIO U
CHMBOJIUKY, PUMEHSTH €€ B IIPOllecce OCBOEHUs yueOHOTro MaTeprana. Haxoauts 3HaueHus
OYKBEHHBIX BBIPQXEHUHN MIPH 33JJaHHBIX 3HAUCHUSX MTEPEMEHHBIX. BBITIONHITE TpeoOpa3zoBaHus
1[E€JIOTO BBIPAKEHUSI B MHOTOUJICH IPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.
BBINoJIHATE YMHOKEHHE OJJHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOWIECH, IPUMEHSTh
dbopMyIIBI KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH. OCYIIECTBIATh Pa3ioKeHUEe MHOTOYJICHOB Ha
MHO>KUTENH C TTOMOIIBIO BBIHECEHUS 32 CKOOKHU 00IIIEer0 MHOKUTENS, TPYIIUPOBKH CIaraeMbiXx,
npuUMeHeHUs (HOpMYIT COKpaIEHHOTO YMHOKeHUs. [I[puMeHsaTs mpeoOpa3oBaHUsI MHOTOUYJICHOB
JUIS PELIEHUS PAa3IMYHbIX 33724 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB, U3 PEATbHON IIPAKTUKH.
Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYypaIbHBIMU MOKa3aTeNsIMHU AJI TPeoOpazoBaHus
BBIPAKECHMI. Y PAaBHEHMS U HEPABEHCTBA PenaTs JIMHEMHbIE ypaBHEHUS C OJTHOM IEPEMEHHOM,
MIPUMEHSIA MPaBUiIa EPEX0/Ia OT UCXOAHOTO YPABHEHUS K paBHOCUIILHOMY eMy. [IpoBepATh,
SIBJISIETCSI JIU YUCJIO KOPHEM ypaBHEHUS. [IpuMeHsITh Tpaduaeckue METOIbI IPH PEIICHUN
JUHEHWHBIX YpaBHEHUH U uX cucteM. [logoupats mpuMepsI map 4rcell, IBISIOIINXCS pereHueM
JUHEHHOTO ypaBHEHUS C IByMs niepeMeHHbIMU. CTPOUTH B KOOPJMHATHOM IIIOCKOCTH rpaduk
JUHEHHOTO ypaBHEHUS C IBYMS TIEPEMEHHBIMHU, MOJIb3YACh TPadUKOM, IPUBOAUTH IPUMEPHI
peleHus ypaBHeHUs. PemaTte cucTemMspl IByX JUHEMHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMU, B
TOM uucie rpadpuyecku. COCTaBIsATh U pellaTh TUHEHHOE ypaBHEHUE WITH CUCTEMY JIMHEHHBIX



YPaBHEHMH MO YCIOBUIO 3ajau, UHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM 3a7jaul
NOJy4YeHHBIN pe3ynbraT. @yHnkunu M300paxars Ha KOOPAMHATHON MPSAMON TOUKH,
COOTBETCTBYIOILIME 3aJJaHHBIM KOOpJMHATAM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3alIUCHIBATh YHUCIOBbIE
IPOMEXYTKH Ha ajredpandeckom s3bike. OTMedaTs B KOOPIUHATHON TNIOCKOCTH TOYKHU IO
3aJJaHHBIM KOOpMHATaM, CTPOUTH TpapUKH TMHEUHBIX QyHKIUH. CTpOoUTh rpaduK GyHKINU Y
= |x|. OnuceIBaTh ¢ NOMOIBIO (DYHKIHUN U3BECTHBIE 3aBUCUMOCTH MEX/1y BEJTMUNHAMMU:
CKOpOCTb, BpeMsl, pacCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BPEMS,
00bEM paboTel. HaxonuTh 3HaueHue (pyHKIMU 10 3HAYeHUIo e€ apryMmeHTa. [lonumars
rpaduyeckuii crocod npeacTaBieHus U aHaIu3a MH(GOpMaIK, U3BJIeKaTh U MHTEPIIPETUPOBATh
UHPOPMALIKIO U3 TPAPHUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoniy o0yuenus B 8 kjacce o0y4yaromuics MOIyduT CIAeIyIOIUE PEIMETHBIC Pe3yIbTaThI:
Uucna u Beiunciienus Mcnonp30BaTe HauaabHbIE IPEICTABICHNS O MHOXKECTBE JIEHCTBUTENIBHBIX
YHCeI U1l CPAaBHEHHMSI, OKPYTJICHUS M BHIYMCIICHU, N300pakaTh EHCTBUTENILHBIC YHCIIA
TOYKaMH Ha KOOPAWHATHOH npsiMoi. [IpuMeHsATh noHsATHE apu(METUYECKOT0 KBaJpaTHOIO
KOPH$1, HAXOJUTh KBaJJpaTHbIE KOPHU, UCIIONIb3YS MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBITOIHAT
npeoOpa30BaHus BBIPAKEHUH, COAECPIKAIMX KBAJApaTHbIE KOPHHU, HCIIOJIb3Ysl CBOMCTBA KOPHEI.
Mcnonb30Bath 3anKMcy OONBLIMX U MaJIbIX YMCEIN C TIOMOLIbIO IECATUUHBIX Jpo0Oei 1 cTeneHei
ymcna 10. AnreOpanueckue BbipakeHUs [[pUMeHATh NOHSTHE CTENEHU C LEJIBIM IT0Ka3aTelleM,
BBITOJIHATH peo0pa30oBaHusl BhIPAXKEHUN, COJEPKAIIMX CTENEHHU C LEJIBIM IT0Ka3aTeeM.
BbInosHATE TOKIECTBEHHBIE Pe00pa30BaHusl palllOHAIBHBIX BBIPAXKEHUM Ha OCHOBE IIPABUII
JeHCTBUI HaJl MHOTOWIEHAMU U ajireOpandeckuMu Ipoosimu. PackiaapiBaTh KBagpaTHBIN
TpEXusieH Ha MHOXKUTeNu. [IpuMeHsaTh npeodpazoBaHMs BEIPRXKEHUH JUIsSl peLIeHUs PA3InYHbIX
3ajlay U3 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, U3 peallbHON NPAKTUKU. Y paBHEHUS U
HepaBeHCTBa Periate JinHelHbIe, KBaJpaTHbIE YPABHEHUS U PallUOHAJIbHbBIC YPaBHEHMUS,
CBOJIAIIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHMH ¢ 1ByMsl iepeMeHHbIMU. [IpoBonTh
pocCTelIINe UCCIeI0BaHNs YPaBHEHUH U CUCTEM YPaBHEHMM, B TOM YHUCIIE C IPUMEHEHUEM
rpaduyeckux npeacTaBieHul (yCTaHaBIMBATh, UMEET JIM YPaBHEHHE WJIM CHUCTEMa ypaBHEHUI
PpEeLIeHHUs, ECIIh UMEET, TO CKOJIBKO, U rpoyee). [lepexoauTs oT ci1oBecHON popMyIUpOBKH
3a/1a4M K e€ anredpanyeckoil MOJeIu ¢ MOMOILBIO COCTABIICHUS! YPABHEHUS WIIA CUCTEMBI
YpaBHEHU, HTHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[aud OJYyYEHHBIN pe3ysbTar.
[TpyMeHATH CBOMCTBA YNCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLIEHKHU, PEIIaTh JIMHENHBIE
HEPaBEHCTBA C OJHOM NMEePEeMEHHON U UX CUCTEMBI, JaBaTh rpaMuecKyro UILUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, cucTeMbl HepaBeHCTB. DyHk1uu [loHMMaTh U HCIIONIB30BaTh
(byHKLIMOHATIbHBIE TOHATUS U A3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUEHUS ), ONIPEEIIATh
3HaueHue (PYHKIHMH 110 3HAUEHUIO apTyMEHTa, ONPEeNATh CBOMCTBa PyHKIMHU 110 €€ rpaduKy.
CTpouTb rpaduKn dIeMeHTapHBIX GyHKImiA Bia: y = k/x, y = x5, y = x5, y = Vx, y=|x|.
OTHUCHIBATh CBOMCTBA YHCJIOBOM (QYHKIIMH 1O €€ TpaduKy.

K xoniry o0y4yenus B 9 ki1acce 00y4yaromuiicst MOTYyYUT CICAYIOMINUE TPEAMETHBIC PE3YIbTaThI:
Yucna u Berurcnenuss CpaBHUBATh U yIOPSA0YMBATh pallMOHAIIBHBIE U UppallOHAIbHbBIE YHCIIA.
BrimonuaTe apudmMernyeckue 1eHCTBUS C pallMOHATbHBIMU YHCIIAMU, COUYETast YCTHHIE U
MUCbMEHHBIE TPUEMBI, BBHITIOJIHATH BRIYUCIICHUS C UppallMOHaIbHBIMU YKcaamMu. HaxonuTe
3HAUEHUS CTENEHEN C IIEIBIMU [T0KA3aTEIsIMU U KOPHEH, BBIYUCIIATH 3HAYEHUSI YUCIIOBBIX
BbIpaXeHUI. OKpYTJIATh N€HCTBUTENbHBIE YHCIIA, BHIIOIHATH IPUKUIKY pe3ybTaTa
BBIUNCJIEHU, OLICHKY YHMCIIOBBIX BBIPQ)KEHNUW. Y paBHEHUS U HEpPABEHCTBA Pemars TMHENHbIE U
KBaJ[paTHbIC YPABHEHUS, yPAaBHEHHUsI, CBOJSAIIMECS K HUM, poCcTeiine IpoOHO-paliiOHaIbHbIE



ypaBHEHHs. Pemate cuctemsl ABYX JINHEWHBIX YPAaBHEHUH C IBYMS IICPEMEHHBIMU U CUCTEMBI
JIByX YpaBHEHUH, B KOTOPHIX OJHO YpaBHEHUE HE SIBIISETCS JIMHEHHBIM. Pernats TekcToBbIE
3aauu anredpandeckuM CriocoOOM C IIOMOIIBIO COCTABJICHUS YPaBHEHHUS WIIM CHCTEMBI JIBYX
YpaBHEHUH ¢ ABYMs NepeMeHHbIMU. [[poBOIUTE mpOCTENIINE UCCAENOBAHNS YPABHEHUMN U
CHCTEM YpaBHEHHUH, B TOM YHCJIE C MPUMEHEHUEM Ipa)UIeCKUX MpeICTaBICHUI
(ycTaHaBIMBAaTh, UMEET JIM YpPaBHEHHE WM CUCTEMA YPABHEHUI pellieH s, €ClIi UMEET, TO
CKOJIBKO, U Tipouee). PemiaTs TuHelHble HEpaBEeHCTBA, KBAJApaTHbIE HEPABEHCTBA, N300pakaTh
pellIeHNEe HEPABEHCTB Ha YACIOBOM IPSMOM, 3aIIUCBIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.
Pemats cuctempl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUYAIOIIUE KBAPAaTHOE
HEpaBEHCTBO, U300pakaTh PEIICHNE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOM MPSMOH, 3aIMChIBATh
pellIeHne C IOMOIBIO CUMBOJIOB. MCII0JIb30BaTh HEPABEHCTBA IIPU PELICHNUHN PA3JIMYHBIX 3aa4.
Oynkuun Pacrio3HaBath GyHKINN H3y4EHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTHUYECKH
pacIioyio’keHre Ha KOOPAMHATHON TNIOCKOCTH rpadukoB ¢pyHkuuii Buaa: y = kx, y =kx + b,
y=kix,y=a+bx+c,y=x% y=xy=+x, y=|X|, B 3aBucuMocTH 0T 3HaUeHHUIA
K02(pPHUIIMEHTOB, OMUCHIBATh CBOMCTBA GyHKINN. CTPOUTH M N300pakaTh CXeMaTHICCKU
rpaduKy KBaApaTUUHBIX (DYHKIM, ONKUCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKLIUN MO UX
rpadukam. Pacnio3HaBaTe KBaJpaTHUHYO (QYHKIHIO 110 (opmMysie, IPUBOAUTE IPUMEPbI
KBaJPaTUUHBIX QYHKLUI U3 peabHOM KU3HHU, PU3NKH, TeoMeTprH. YucIoBble
I0CJIEI0BATENIBHOCTHU U Iporpeccun Pacrno3naBaTh apupMeTHUECKYIO U TEOMETPHUECKYIO
IPOTPECCUU NPU pa3HbIX crloco0ax 3a1aHusl. BeINOIHATE BBIYMCICHUS C UCIIOIb30BAaHUEM
dbopMyI n-ro wieHa apupMeTHIEeCKON U TEOMETPHUECKON IPOTPECCHi, CyMMBI ITEPBBIX N
4sieHOB. M300pakaTh 4ieHBI OCIE0BATEIIEHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.
Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU IIOCIIEI0BATEIBHOCTSIMY, B TOM YHCIIE 3a/1a4H U3
peaIbHOM >KM3HM (C UCTIOIb30BAaHUEM KAJIbKYJISATOPA, LUPPOBBIX TEXHOJIOTUI).

TEMATHYECKOE INTAHUPOBAHUE

TemaTu4yeckoe nuiannpoBanue no yueoOnuky A. I'. Mepsask, B. b. ITosoncknii, M. C.
Axup «Aaredpa, 7», «Aaredpa, 8», «Axaredpa, 9»
7 knacc (3 uaca 6 neoenio, écezo 102 uaca)

Neri/m | HaumenoBanue KonnyectBo yacoB DJEeKTPOHHBIE
pa3zenoB U TEM (uudpoBsbie)
POTPaMMBI o0pazoBaTebHbIE

Bcero Kontpomnsnsie | [Ipaktudeckue | PECYPChI
paboThI paloThI

1 Jluneiinoe ypaBHenue ¢ | 15 1 0
OJIHOY IIEPEMEHHOMN

2 [enble BeIpaXKEHHUS 51 4 0

3 DYHKIMH 12 1 0

4 CucreMbl TUHENHBIX 18 1 0
YpaBHEHUH C JIBYMSI
epEeMEHHbIMU

5 [ToBTOpeHue u 6 0
cucTeMaTH3anus
yueOHOro Marepuasa

OO11ee KOIUYECTBO YaCOB 1O 102 7 0

porpamMme




8 knacc (3 uaca 6 neoenro, ececo 102 uaca)

Nen/n | HaumenoBaHue KonuuecTBo yacos DNEeKTPOHHBIE
pas3zesioB U TeM (undpoBsbie)
IPOTPaMMBI o0pazoBaTenbHbIC

Bcero Kontponbasie | [IpakTudeckue | PECYPCBI
paboThI paboThI

1 PanmonansHble 44 3 0
BBIPAXKCHUS

2 KBaapatHbie KOpHH. 25 1 0
JlelicTBUTENBHBIC YMCIIA

3 KBaapartHbie 26 2 0
ypaBHEHUS

4 [ToBTOpEHHE U 7 0
CUCTEMAaTH3AIIH
y4eOHOro MaTepuaiia

O0111ee KOJIMYECTBO YacoOB 10 102 6 0

porpaMme

9 knacc (3 uaca 6 neoenro, ecezo 102 uaca)

Neri/m | HaumeHnoBanue KonundectBo uacos DJEeKTPOHHBIE
pa3zesnoB U TeEM (unpoBeie)
IPOTPaMMBI oOpa3oBaTebHbIC

Bcero Kontponsnslie | [Ipaktuueckue | PECYPCBI
paboThI paboThI

1 HepaBenctBa 21 1 0

2 KBanpatuunas 32 2 0
byHKIMSA

3 DneMeHTs! npuKiIaanoi | 21 1 0
MaTEeMaTHKU

4 Yucnossie 21 1 0
MOCIIEI0BATEIHHOCTH

5 [ToBTOpEeHUE U 7
CUCTEeMAaTH3aIIHs
yueOHOro Marepuasa

OO011ee KOIUYECTBO YacOB 1O 102 5 0

porpaMme

Temarnyeckoe nuianuposanue no yueonuky C. M. Huxoancknii, M. K. Iloranos, H. H.

Pemernnkos, A. B. llleBkun. «Aaredpa, 7», «Aaredpa, 8», «Aaredpa, 9»

7 knacc (3 uaca 6 neoenio, écezo 102 uaca)

Neri/m | HaumenoBanue KonnyectBo yacoB DJeKTpOHHBIE
pa3esioB U TeEM (undpoBsbie)
POTPaMMBI o0pazoBaTebHbIE

Bcero Kontpomnsasie | [Ipaktudeckne | PECYPChI
paboThI paboThI

1 JleiicTButenpHbIe yncna | 17 1 0

2 Anrebpanueckue 60 3 0

BBIPpAXKCHUA




w

JIuHeitnble ypaBHEHUS

18

o

IToBTOpeHue u
CUCTEMATH3aLM
yueOHOro Marepuasa

OO11ee KOIMYECTBO YacOB 110
IporpaMme

102

8 knacc (3 uaca 6 neoenro, ecezo 102 uaca)

Nori/nn

HaunmenoBaunue
pa3zieyioB U TEM
MIPOTPaMMBI

KomnmuectBo yacoB

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboThI

DNEeKTPOHHBIE
(mudpoBsIe)
o0Opa3oBaTeNbHbIC

pecypchl

[Ipocreiimue GyHKITIN.
KBagparHble KOpHU

26

2

0

KBanpatubie u
palroHaIbHBIC
ypaBHEHUS

29

2

0

JIuneiinas,
KBaJ[paTUYHAS
JIPOOHO-TMHEHHAS

byHKIIMN

22

Cucremsl
palMOHATIBHBIX
ypaBHEHUU

19

IloBTOpEHME N
CUCTEMATH3ALM
yueOHOro Marepuasa

O0111ee KOJIMYECTBO YaCOB 11O
nporpamMme

102

9 knacc (3 uaca 6 neoenro, ecezo 102 uaca)

Norm/mt

HaumenoBaunue
pa3zieioB U TEM
MPOTPaMMBI

KommuectBo yacoB

Bcero

KonTponbHbie
paboThl

IIpakTrueckue
paboThHI

DNEeKTPOHHBIE
(uncpossie)
oOpa3oBarenbHbIE

pecypcsl

HepaseHncrsa

30

2

0

CrerneHsp 4mcia

15

ITocaenoBaTeabHOCTH

18

AIWINPF

DNeMEeHTbI
IPUOJIMIKEHHBIX
BBIUHCJICHHH,
CTaTUCTHKH,
KOMOMHATOPHUKH U
TEOPUHU BEPOSTHOCTEN.

19

1
2
1

0
0
0

IloBTOpEeHue u
CHCTeMaTH3aIIUs
y4yeOHOro MaTepuaa

20




O0111ee KOJIMYECTBO YaCOB 110 102 6 0
porpaMme

TemaTu4yeckoe nuiannposanue no yueonnky Makapsoiues 1O. H., Munarok H.I'. u ap.
«Adaredpa, 7», «Aaredpa, 8», «Aareopa, 9»
7 knacc (3 uaca 6 neoenio, écezo 102 uaca)

Nen/n | HaumenoBanue KonnuecTBo yacos DIEeKTPOHHBIE
pa3esioB U TEM (mudpoBkIc)
IPOTPaMMBI oOpa3oBaTebHbIC

Bcero Kontponsnsie | [Ipaktuueckue | PECYPChI
paboThl paboTHI

1 Boipaxkenus, 23 2
TOK/IECTBA, YPABHEHHSI

2 OYHKIIH 11 1

3 Crenens ¢ 11 1
HATypaJIbHBIM
nokazaresieM

4 MHuorouseHsl 17 1

3) DopmyIbl 19 2
COKpAIIIEHHOTO
YMHOXCHHS

6 Cucrembl TUHEHHBIX 15 1
ypaBHEHUU

7 [ToBTOpEHHE U 6 1
CUCTEMAaTH3aIIH
y4eOHOro MaTepuaiia

O011ee KOIMYECTBO YacoOB 110 102 9

nporpamme

8 knacc (3 uaca 6 neoenro, ecezo 102 uaca)

Nen/n | HaumenoBanue KomnnaectBo uacos DNEeKTPOHHBIE
pa3aenoB U TEM (mudpoBsIe)
MPOrPaMMBI oOpa3oBaTenbHbIE

Bcero Kontpomnsnsie | [Ipaktudeckue | PECYPChI
paboThI palboThI

1 PannonanbHble 1pobu 23 2

2 KBasnpaTHble KOpHU 19 1

3 KBagpatubie 21 2
ypaBHECHUS

4 HepasenctBa 20 2

5 CreneHs C HeNbiM 11 1
MOKAa3aTeJeM.

CraTucTuka

6 [loBTOpEHUE M 8 1
CUCTEMAaTH3aIIH
y4eOHOro MaTepuaia

O011ee KOMMYECTBO YacOB TI0 102 9

porpaMme




9 knacc (3 uaca 6 neoenro, éceco 102 uaca)

Nen/n | HaumenoBaHue KonuuecTBo yacos DNEeKTPOHHBIE
pas3zesioB U TeM (undpoBsbie)
IPOTPaMMBI o0Opa3oBaTeNbHbIC

Bcero Kontponbasie | [IpakTudeckue | PECYPCBI
paboThI paboThI

1 CgoiicTBa QyHKIIHM. 22 2
KBagparnunas
byHKIIUS

2 VYpaBHeHnus u 14 1
HEPaBEHCTBA C OJTHOM
MIEPEMEHHOMN

3 YpaBHeHus u 17 1
HEPABEHCTBA C ABYMSI
MEPEMEHHBIMU

4 Apudmernueckas u 15 2
reoMeTpuuecKas
IPOTrpeccu

3) DJIEMEHTHI 13 1
KOMOMHATOPHUKH U
TEOPUU BEPOSTHOCTEN

6 [ToBTOpEHHE U 21 1
CUCTEMAaTH3AIIH
yueOHOro Marepuana

O011ee KOIMYECTBO YacoOB 110 102 8

porpaMme

YYEBHO-METO/JUYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YVHEHUKA

yueOHuK A. I'. Mep3asik, B. b. ITosonckuii, M. C. SIkup «Adaredpa, 7», «AJsredpa, 8»,
«Aduareodpa, 9»

yueonuk C. M. Hukoasckuii, M. K. Iloranos, H. H. Pemernuxos, A. B. llleBkun.
«Adaredpa, 7», «Aaredpa, 8», «Aareopa, 9»

yueonuk MakapsbiueB 0. H., Munaiok H.I'. u ap. «Aaredpa, 7», «Aareopa, 8», «Anredpa,

9

METOAUYECKHWE MATEPUAJIBI JUISA YUUTEJIA

Mertoauueckue IOCOOUs 10 JaHHBIM y‘{e6HI/IKaM

[MNPPOBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETU UHTEPHET




9 knacc (3 uaca 6 Hedenio, écezo 102 uaca)

Neri/it

HaumeHnoBanue
pa3ienoB U TeEM
MPOTpaMMBbI

KonmuecTBO yacoB

Bcero

KonTtponbubie
paboThI

[IpakTrueckue
paboThI

DJIEKTPOHHBIC
(umr¢poBsIe)
obpazoBarenbHbIe

pecypchl

CroiicTBa GyHKIUH.
KBagparuunas

GbyHKIHS

22

2

YpaBHEHUS U
HEpaBEHCTBA C OJTHOMN
IIEPEMEHHOM

14

VYpaBHeHUS U
HEpaBeHCTBA C IByMs
IIepeMEHHBIMU

17

Apudmernaeckas 1
reoMeTpuyecKast
TpOrpeccu

15

D1eMeHTHI
KOMOWHATOPUKH H
TEOpPHUH BEPOSTHOCTEH

13

IloBTOpEHHE M
cucTeMaTH3alus
y4eOHOro MaTepuana

21

OO11ee KOIUYECTBO YacOB IO
nmporpamme

102

YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3BATEJIbHBIE YUEBHBIE MATEPUAJIBIL JIJIS1 YUEHHUKA

yueonuk A. I'. Mep3ask, B. b. Ilogonckuii, M. C. AAkup «Aarebdpa, 7», «Anaredpa, 8»,
«Auaredpa, 9»

yueonuk C. M. Huxosabckuii, M. K. Iloranos, H. H. Pemernukos, A. B. [lleBknn.
«Aunrebpa, 7», «Aarebpa, 8», «Aaredpa, 9»

yueonuk Makapsrues 0. H., Munmiok H.I'. u ap. «Aare6pa, 7», «Aaredpa, 8», «

9

METOIUYECKUE MATEPUAJIBI IJIA YUUTEJLA

MeTtoaudeckue mocoOus Mo JaHHBIM y4eOHIKaM

[MN®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETY UHTEPHE!
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