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MNOACHUTEJIbBHASA 3AIINCKA

Anrebpa sBISETCS OJJHUM U3 OIIOPHBIX KYPCOB OCHOBHOT'O OOIIEro 00pa3oBaHus: OHA
oOecrieunBaeT U3y4eHHEe JPYTUX AUCLUILINH, KaK €CTEeCTBEHHO-HAYYHOT' O, TaK U
TYMaHUTapHOTO IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO JJIsl IPOAOIKEHH 00pa30BaHus U B
MOBCE/IHEBHOM JkMU3HU. PazBuTHe y 00yJaromumxcs HayqHbIX MPEACTaBICHUIN O MPOUCXOKACHUN
U CYIIHOCTH alreOpandeckux abcTpakuui, crnoco0e OTpakeHUss MaTeMaTH4eCKOH HayKon
SIBJICHUM U TPOIIECCOB B IPUPOJIE U OOIIECTBE, POJIM MATEMAaTHUYECKOTO MOJIETTUPOBAHUS B
HAyYHOM IMO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS H
KaueCTB MBITIICHHUS, HCOOXOAMMBIX IS aJIalTAIllA B COBPEMEHHOM IH(PPOBOM OOIIIECTBE.
W3ydenune anreOpbl 00ecIieynBaeT pa3BUTHE YMECHHS HAOIIOAAaTh, CPABHUBATH, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIEHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOU JICHCTBUS U BBIBOJBI, JOPMYITUPOBATH yTBEepKIeHUsA. OCBOCHUE Kypca
anredpbl 00ecreynBaeT pa3BUTHE TOTUYECKOTO MBIIIJICHHUS 00YYarOIINXCs: OHU UCIIOJIb3YIOT
JNENYKTUBHBIE U UHIYKTUBHBIC PACCYKIEHUS, 0000IIEHNE U KOHKPETU3AIIHIO,
abctparupoBanue 1 aHayiorur. O0ydeHue anredpe MpearnoiaracT 3Ha9uTeIbHBINA 00BEM
CaMOCTOSITEIIbHOW JACATEIBHOCTH 00yJarOIINXCs, TIOATOMY CAMOCTOSATEIBHOE PEIICHHE 3a1a4
SBJISICTCS peaTu3alfeil 1esITeIbHOCTHOTO MIPUHITUIIA OO YIEeHHUSI.

B crpykType nporpamMMel ya4eOHOTO Kypca «Anredpay i OCHOBHOTO O0IIero 00pa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COAepKATeIbHO-METOANYECKUEe TUHUU: «HKCla U BRIYUCIICHUS,
«AnreOpanyeckue BRIpaKEHU», «Y paBHEHUS U HepaBeHCTBay, «DyHKkuuny». Kaxxnas u3 atux
COJIepKATEIbHO-METOANYECKUX JIMHUMA Pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €r0 TMHUSAMHU. B X0/e n3ydenus yaeOHOro Kypca 00yJarommumes
MIPUXOUTCS JTOTUYECKU PACCYKIATh, UCMOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B
CBSI3U C 3THM B IIPOrpamMmy y4eOHOTo Kypca «Ayredpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, MPEJICTABIIEHHBIE BO BCEX OCHOBHBIX pa3jieiax MaTeMaTuiecKoro o0pa3oBaHus U
CIOCOOCTBYIOLIME OBJIAICHUIO 00YJarOIIMMHCS OCHOB YHUBEPCAILHOTO MATEMaTHYECKOTO
s3bika. ComepKaTeNbHOM U CTPYKTYPHOI 0COOGHHOCTBIO Y4eOHOTO Kypca «Anredpay sSBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne TMHUN «Hucaa U BBIYMCICHUSD) CIIYKUT OCHOBOM ISl TaJbHEHIIIETO U3YYEeHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIMXCS JIOTHUYECKOTO MBIITUICHUS,
(GhOpMUPOBAHUIO YMEHHS MOJIH30BATHCS AITOPUTMAMH, a TAKKE MPHUOOPETEHUIO MTPAKTHIESCKUX
HaBBIKOB, HEOOXOUMBIX JIsl TOBCETHEBHOM KU3HU. Pa3BUTHE MOHATHS O YKCIIE HA YPOBHE
OCHOBHOTO 00I1IeT0 00pa30BaHMs CBSA3aHO C PAIMOHAIBHBIMU U UPPAIIMOHATILHBIMU YUCIIAMH,
(bopMHUpPOBaHHEM MPECTABICHUN O NIEUCTBUTEIHPHOM YHUCIIE. 3aBEPIICHUE OCBOCHHS YUCITIOBOM
JUHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

CogepxaHue IByX anredpandecKux TUHUN — «ANTeOpandecKre BRIPaKESHUSI» U «Y paBHEHHS U
HEPaBEHCTBAY» CIMOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS MATEMAaTUYECKOTO armapara,
HEOOXOUMOTO ISl pEIICHUS 3a/1a4 MaTeMaTHKH, CMEKHBIX TPEIMETOB U MPAKTUKO-
OpHEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus y4eOHbII MaTepral
TPYNIHUPYETCS BOKPYT PAllMOHANBHBIX BhIpaKEHUH. AnreOpa 1eMOHCTPUPYET 3HAUCHUE
MaTeMaTHKH Kak s3bIKa JUISl TIOCTPOCHHSI MATEMaTHYECKIX MOJIETIeH, OMMCAaHUsI TPOLIECCOB U



SIBJICHHI peaabHOTOo MUupa. B 3amaun oOydeHust anredbpe BXOIIT TaKXKe TaTbHEHUIIee Pa3BUTHE
ITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOJMMOTr0, B YaCTHOCTH, JUII OCBOCHHS Kypca
UH(POPMATHKH, U OBJIAZICHUE HABBIKAMH JISTYKTHBHBIX paccyxaeHuil. [IpeobpazoBanue
CUMBOJIBHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanne pyHKIHOHATIBHO-TpapUUeCKON JIMHUN HAIEJIEHO HA MOJIyYeHHEe 00yJarouuMUCs
3HAaHUU 0 (PYHKLMAX KaK BayKHEHIIel MaTeMaTUYeCKO MOJIENU Ui OMUCAHUS U UCCIIEOBAHUS
pa3zHoO0Opa3HBIX MPOIIECCOB U SIBICHUN B IpUpoJie U ob1iecTBe. M3yuenue marepuana
CIOCOOCTBYET Pa3BUTHIO Y O0YUaAIOIIUXCSl YMEHHS HCIIOIb30BAaTh Pa3jIMYHbIe BbIPA3UTENIbHbIC
CpeZCTBa S3bIKa MATEMATHUKH — CJIOBECHBIC, CHMBOJIMYECKHUE, rpaduyeckue, BHOCUT BKIIAJ B
(dopMHpOBaHUE MPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU [IUBHIIN3AINH U KYJIbTYPHI.
CornacHo yueOHOMY IU1aHy B 7-9 Kiaccax u3y4aercst yueOHbIN Kypc «Anredpay», KOTOPBIi
BKJTIOYAET CIIEYIOIINE OCHOBHBIE Pa3/IeNbl coiepkanus: «Uucia u BBIYUCICHUSY,
«AnreOpanyeckue BEIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3yuenue yueOHoro xkypca «Anredpa» orBogautcs 306 yacon: B 7 kiacce — 102 gaca (3 gaca
B Hegento), B 8 kitacce — 102 vaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 4aca B HeZelo).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yuciia ¥ BbIYHMCICHHSA

JpoOu 0OBIKHOBEHHBIE U AECATHYHBIE, IEPEXO0]] OT OJHOM (GOPMBI 3amKcu ApoOel K Jpyrou.
[TonsiTHe palMOHANIBHOIO YHCIIA, 3aIMCh, CPABHEHUE, YIIOPSIOYMBAHUE PALIMOHAIBHBIX YUCEIL.
Apudmerndeckue 1eHCTBUS ¢ pallMOHAIBHBIMU YKCIaMu. Pemienue 3agau u3 peajibHoH
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeJIeM: ONpeIeICHUE, IPeoOpa30BaHNe BHIPAKEHHUI HA OCHOBE
OTIpeieNIeH s, 3amuch O0NbIIMX Yncel. [IpoueHTsl, 3anuck MpoLEeHTOB B BUAE APOoOH U Apodu B
BHJIE ITPOLICHTOB. TpU OCHOBHBIE 33/1a4d Ha IPOLIEHTHI, pELICHUE 33/1a4 U3 PEAIbHON ITPAKTUKH.
IIpuMeHeHne NPU3HAKOB JAECIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTypaJIbHbBIX YUCEI.
PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00paTHas MPOIOPLHOHAIBHOCTH.
Anredpanyeckne BbIPaKeHUs

ITepeMeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonycTUMbIE 3HAaYEHHUS
nepeMeHHbIX. [IpecTaBieHue 3aBUCUMOCTH MEXAY BETMUUHAMU B BUJE (POPMYJIBL.
Beraucnenus o ¢popmynam. [IpeoOpazoBanre OYKBEHHBIX BBIPAXCHHUN, TOKIECTBEHHO PABHbIC
BBIpa)KEHUSI, ITPaBHJIa IPEOOPA30BAHMS CYMM U MPOU3BEICHHIA, TIPABUIIA PACKPBITHS CKOOOK U
IIPUBEIEHNS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

Opnowiensl 1 MHOrowieHsl. CreneHs MHOrowieHa. Cl0XKeHNe, BHIMATAHUE, YMHOKEHUE
MHOT04JIEHOB. POpMYJIbl COKPAILIEHHOTO YMHOKEHHUS: KBalpaT CyMMBI U KBaJpaT pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs M HEpABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHUS, IPaBUiIa IPeoOpa30BaHus ypaBHEHUs, PABHOCHUIIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHE ¢ OAHOW NTEPEMEHHOM, YACIO KOPHEW JINHEWHOIO YPABHEHUS, PEILICHHE
TUHEHHBbIX ypaBHeHUH. CocTaBieHNEe YpPaBHEHUH 110 YCIOBHIO 33/1a4ui. PerieHne TeKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHHH.

JluneliHoe ypaBHEHUE C IBYMs IEpEMEHHBIMU U ero rpaduk. Cucrema JByX JMHEHHBIX
yYpaBHEHMH ¢ IByMsl lTlepeMeHHbIMU. Perienne cucteM ypaBHEHUH criocoO0M MM0/ICTaHOBKH.
[Tpumepsl penieHns: TEKCTOBBIX 3a7ad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopannara Toukn Ha npsimoii. Uucnossle npoMexxyTKH. PaccrossHre Mex 1y 1ByMs TOUKaMH
KOOPJIMHATHOW IIPSIMOM.

[TpsimoyronbHast cuctema KoopauHart, ocu Ox u Oy. Abcuucca M OpAUHATa TOYKU Ha
KOOpAMHATHOM mtockocTu. [Ipumeps! rpadukoB, 3agaHHbIX popmynamu. UreHue rpadukos
peanbHbIX 3aBucuMocTeil. [Tonsatue Gynxmun. I'padux Gynkiun. CoiicTBa HyHKIMMA.
Juneitnast pyukiwys, eé rpapuk. ['paduk dpyukiwpu y = [x|. [padudeckoe perieHue THHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yucya 1 BBIYUCICHHUS



KBaapatueiii kopeHb u3 yncnia. [lonstue 06 uppanmoHaibHOM Yucie. [lecaTnaHbie
npuOIIMKEHUS UPPALMOHANBHBIX uncell. CBOMCTBA apu(pMETUIECKUX KBAJAPATHBIX KOPHEH U X
pUMEHEHHE K IPe00Pa30BaHHUIO YUCIIOBBIX BHIPAKCHUN U BHIYHUCICHUSAM. [lelicTBUTENbHBIC
qucia.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

Anrebpanyeckue BrIpaKECHUIAJTeOpaniecKue BbIpaskeHus

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npoodu. CiiokeHue, BBIYUTaHUE,
YMHOXXEHUeE, JieJIeHre ajireOpandyeckux aApooeil. ParironanbHble BIpakeHMs U UX
peoOpazoBaHueE.

VYpaBHEHMS U HEpaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, hopMyia KOpHEW KBajpaTHOrO ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHHIA, CBOJSIINXCS K TMHEHHBIM M KBaIpaTHBIM. [IpocTeiimue 1poOdHO-paniioHaIbHbIe
YPaBHEHHS.

I'paduueckas uHTEpIIpEeTALMs] YPAaBHEHHH C IBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHHUH C IBYMs NIepeMeHHbIMU. [IpuMepshl pereHns cucTeM HETMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € 0JIHOM epeMeHHON. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OAHON NepeMeHHOM. CHCTeMbl IMHEIHBIX HEPABEHCTB C
OJIHOM ITEPEMEHHOM.

OyHKIMUPYHKIUT

[Tonsatue Gpynkuu. O61acTh onpeeneHuss 1 MHOXKEeCTBO 3HaueHUH QyHkin. CriocoObl
3ananus QyHKIUH.

I'padux Gpynkiuu. YreHue cBoicTB pyHKIUU 110 €€ rpaduky. [Ipumepsl rpadukoB QyHKIUA,
OTpa)KAIOIIKX PeabHbIE MPOLIECCHI.

@OYHKIMH, OMKUCHIBAIOLIUE MPSAMYIO U 00paTHYIO MPONOPIMOHATIbHBIE 3aBUCUMOCTH, UX
rpaduku. Oyukmmn y = x2, y = x3, y = \x, y=|x|. T'pacduueckoe pemeHne ypaBHEeHU# U CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia ¥ BbIYUCICHUA

ParmonanbHble yncia, UppaloOHAIbHBIC YUCTA, KOHEUHbIE U OECKOHEUHbIE ECATUYHbIC
IpoOu. MHOKECTBO AEHCTBUTEIbHBIX YHCEN, ACHCTBUTEIbHBIC YUCIIA KaK OECKOHEUHBIE
JecSITUUHbIe TpoOu. B3auMHO 01HO3HaYHOE COOTBETCTBHE MEXAY MHOKECTBOM
JIEMCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSIMOM.

CpaBHeHuE IeHCTBUTENBHBIX YUCEll, apu(MeTnyecKue 1eUCTBUS C 1eHCTBUTEIbHBIMU
YUCIIaMH.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEr0 MUPA, ATUTEILHOCTh MIPOLIECCOB B OKPYXKAIOIIEM MUPE.
[TpubnmxEHHOE 3HaUEHUE BETMYNHBI, TOYHOCTh pubimxkenus. Oxpyrienue yucen. [Ipukuaka
U OLICHKA PE3YJIbTATOB BBIYUCICHUMN.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASIIMXCS K JIMHEWUHBIM.



KBanpaTHoe ypaBHeHue. Penienne ypaBHEeHUM, CBOISIIMXCS K KBaJlpaTHbIM. bukBagpaTHoe
ypaBHeHuE. [IpuMepbl pelieHrs ypaBHEHUN TPEThEW U YETBEPTOM CTEIIEHEN pa3I0KEHUEM Ha
MHOKUTEJIN.

Pemenue npoOHO-paliiOHANBHBIX YpaBHEHUN. PenieHne TeKCTOBBIX 3a/1a4 alireOpanvdecKum
METOJIOM.

VYpaBHeHUE ¢ AIBYMs IEPEMEHHBIMU U ero rpaduk. Pemenne cuctem IByX JTUHEHHBIX
YpaBHEHUH ¢ ABYMs NIEpeMEHHBIMU. Pellienne cucteM IByX YpaBHEHUM, OHO U3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTOpo# creneHu. I'paduueckast HHTEpIpeTais CUCTEMbl YPaBHEHHUI ¢
JIBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Peuienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON. Perenue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOM nepemMenHoi. KBaapaTHeie HepaBeHCcTBa. [ paduueckas HHTEpIpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMU.

OyHKIMUPYHKIUT

KBanparuunas ¢pynkius, e€ rpaduk u cBoiicta. [Tapabona, koopArHATHI BEPIIUHBI TapadOIIbI,
0Cbh CUMMETpPHH 1apadoibl.

I'paduxu Gyskmmit: y =kx, y=kx + b, y =k/x, y =x3, y =Vx, y = |x| , u ux cBoiicra.
Hucnossle OCIEI0BATEIbHOCTU Y MCI0BBIE OCTEA0BATEILHOCTH M IIPOrPecCHH

[ToHsiTHE YMCIIOBOM MTOCIIEIOBATEIHLHOCTH. 3aJaHue TOCIEI0BATEIIbHOCTH PEKYPPEHTHON
dbopmyioit u HGopMyIIoi n-ro dieHa.

Apudmernueckast U reoMeTpuueckas nporpeccuu. @opmMyIibl #-To WieHa apudMeTHIecKoi u
TeOMETPUUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX 71 YJIEHOB.

N300paxeHne 4ieHOB apuMETHUECKON U TeOMETPHUECKON MPOTPECCHl TOUKaMH Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3y/IbTaThl OCBOEHUS NPOrpaMMbl y4eOHOTro Kypca «Anredpa»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIIEHUEM MHTEPECA K NPOLIJIOMY U HACTOAIEMY POCCUHCKON MAaTEMATHKH, LIEHHOCTHBIM
OTHOLLIEHHUEM K JIOCTHUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON
IIKOJIBI, K UCIIOJIb30BAHMIO ATHX JTOCTHIKEHUH B IPYTUX HAayKax M MPHUKIAJHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TFOTOBHOCTBIO K BBIITOJIHEHUIO 00s13aHHOCTEN TpakJaHNHA U pealln3allii ero 1pas,
IPECTaBICHUEM O MaTeMaTHUECKUX OCHOBaX ()YHKLIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD,
SBJICHUH, IPOLIEAYp I'PakIaHCKOr0 00IIecTBa (HalpuMep, BIOOPHI, ONPOCHI), TOTOBHOCTBIO K
00CYX/IEHUIO 3THYECKUX MPOOIIEM, CBSA3aHHBIX C MPAKTHUECKUM IPUMEHEHUEM JOCTHKEHHI
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B I€ATEIbHOCTH YYEHOTIO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTMBHOE Y4aCTHE B PELICHUHN TPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON
HaIpaBJICHHOCTH, OCO3HAHUEM BXHOCTH MAaTEMAaTHIECKOTO 00pa30BaHUS Ha MPOTSHKEHUU
BCEH KU3HU JUTSI YCTICIIHOM MPO()eCcCHOHAIBHON ACATEIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, 0CO3HaHHBIM BBIOOPOM M ITOCTPOEHUEM MHANBUYAIILHOM TPaeKTOpUHU 00pa3oBaHUs U
KU3HEHHBIX TIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTHIO K SMOIIMOHAILHOMY U 3CTETHUECKOMY BOCHPUSATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKICHHUH, YMEHHIO BHJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH
B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHUEHTAIMeN B e TEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MPEICTaBICHHUHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, IPUPOALI U 00I1eCTBA, TOHUMaHUEM
MaTeMaTHYeCKOM HayKH Kak c(hepbl UeIOBEUECKOM NesTeTbHOCTH, ITANIOB €€ pa3BUTHUS U
3HAYUMOCTH JUIsl Pa3BUTHUS LUBUIM3ALUH, OBJIAICHUEM SI3bIKOM MATEMATUKH U
MaTeMaTHYECKOHN KyJIbTypOil KaK CpECTBOM ITO3HAHUS MUPA, OBJIAZICHUEM [TPOCTENHIINMHU
HaBBIKaMU MCCIIEA0BATENBCKOM 1EATENBHOCTH;

6) ¢pusuyeckoe BocnuTaHue, popMmupoBaHue KyabTYPhI 310POBbSI M IMOLMOHAIBHOI'O
OJ1aronosy4us:

TOTOBHOCTBIO PUMEHATh MAaTEMAaTUUECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbS, BEJICHUS
3JI0pOBOT0 00pa3a *U3HU (340pOBOE MUTaHKE, COATaHCUPOBAHHBINA PEKUM 3aHATUN U OTAbIXA,
peryisipHas pu3ndeckas akTHUBHOCTH), CQOPMHUPOBAHHOCTHIO HaBbIKa peIeKCHHU, TPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO e MpaBa JIpyroro 4eloBeka,

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHUEHTaIMel Ha MPUMEHEHNEe MaTeMaTHUYEeCKUX 3HAHUH JUIs pellieHus 3a/1a4 B 00JIacTH
COXPAHHOCTH OKpPYXKaIOILEH Cpeibl, INITAHUPOBAHUS IIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX



HOCJIECTBUM [UIs OKpY’KaroIlel cpesibl, 0CO3HaHUEM INT00aTbHOIO XapaKTepa HKOJOTHUECKUX
po0JIeM U IyTel UX PELLeHUs;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLHAILHONH M IPUPOAHOI cpelbl:
TOTOBHOCTBIO K JICMCTBUSM B YCIOBHSAX HEONPEAEIEHHOCTH, IIOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEATENBHOCTb, B TOM YUCJIE YMEHHUE YUUTHCSA Y IPYTUX
Jrozei, MpruoOpeTaTh B COBMECTHOM EATEIbHOCTH HOBbIE 3HAHUS, HABBIKA M KOMIIETEHLIUH U3
OIbITa IPYTHX;

HE00XO0IMMOCTBIO B (JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie GOpMyIUpoBaTh UIEH,
HOHATHS, TUIIOTE3bl 00 0OBEKTaX U SIBJICHUSX, B TOM YHCIIE paHEe HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATL CTPECCOBYIO CUTYALUIO KaK
BBI30B, TPEOYIOMINUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIEC PELICHUS U ICHCTBUS,
(bopMyIHpOBATH M OIICHUBATH PUCKHU H MOCIEICTBHS, (HOPMUPOBATH OIIBIT.
METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yueOHbIe AeiicTBUS

ba3oBble jornyeckue AelicTBus:

® BBUIBJIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKNA MaTeMaTHUECKUX OOBEKTOB,
HNOHATHUH, OTHOIIEHUH MEXy HOHATUAMHU, (POPMYIUPOBATH ONPEIEIEeHUs TOHATHH,
yCTaHaBJIMBATh CYILIECTBEHHbIH NMPU3HAK KJIacCU(PUKALIUU, OCHOBAHUS JUIsl 00001IeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOI0 aHAIN3a;

® BOCIPUHHMMATh, (POPMYITUPOBATH U MPEOOPA30BLIBATE CYXKIEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBIIBJIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTUBOpEUHs B (aKTax,
JTAaHHBIX, HAOJIIOJICHUSIX U YTBEP)KICHUSX, ITpeIaraTb KpUTEPHH JUIs BBISIBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€YKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIFOUYEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30uparh JOKa3aTEIbCTBA MATEMAaTUUECKUX YTBEPXKJIEHUH (TIPsAMBIE U OT
IPOTUBHOTO), IPOBOJUTH CAMOCTOSITENIbHO HECIIOKHBIE I0Ka3aTeNIbCTBA
MaTeMaTHYeCKuX (PakToB, BHICTPaUBATh apryMEHTALINIO, IPUBOIUTH IPUMEPHI U
KOHTPHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATH CIIOCOO pelieHus yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peleHus, BEIOUpaTh HanboIee MOAXOAAIINNA ¢ YIETOM CaMOCTOATENBHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

®  1CIIOJIB30BAaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS,
(bopMynHpoBaTH BOIIPOCHI, GPUKCUPYIOLIUE TPOTUBOPEUHUE, MPOdIEMy,
CaMOCTOSITENIbHO YCTAHABJIMBATh KICKOMOE U JIaHHOE, (POpMUPOBATh TUIIOTESY,
apryMeHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

® [IPOBOJUTH IO CAMOCTOSITEILHO COCTABIEHHOMY IUIaHY HECJIOKHBIM dKCIIEPUMEHT,
HEeOO0JIBIIIOE HCCIIEJOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0I;



CaMOCTOSITENIbHO (hOpMYyIUPOBaTh 000OIIEHNS M BHIBOJBI IO PE3YJIbTaTaM
HPOBEIEHHOTO HAOIOACHUS, UCCIEJOBAaHHS, OLICHUBATh JOCTOBEPHOCTD MOIYYSHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHUE MPOIECCA, a TAKXKE BBIIBUTaTh MPEAIOI0KECHUS
0 €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ undopmaunmeii:

BBISBIISITH HEJJOCTATOYHOCTD U M30BITOYHOCTH MH(POPMALINH, TAHHBIX, HEOOXOIUMBIX
JUIsl peLLICHUs 3a1a4H;

BBIOMPATh, AaHAIM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMAITUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMPAThH (GOPMY MpeACTaBICHUS HH(POPMAIIUK U WILTFOCTPUPOBATDH pelIaeMble 3aaun
CXeMaMH, AMarpaMMaMu, MHOM rpadukoi U uX KOMOMHALMSIMY;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO KPUTEPHSIM, IPEAJIOKEHHBIM YUUTEIEM MU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBUA:

BOCIIPUHUMATh U (hOPMYIMPOBATH CYXkJIEHUS B COOTBETCTBHHU C YCIOBUSAMHU U LEIAMU
o01IeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS 110 X0y PEIICHHS 33Ja49i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0/1€ 00CYX/IeHUs 3a/1aBaTh BOIIPOCHI 110 CYILECTBY 00CYX/1aeMOi TeMbI, IPOOIIEMBI,
pemaemMoi 3a1a4u, BEICKa3bIBaTh HJICH, HAIICJICHHBIE HA TIOMCK PEIICHUS,
COITOCTABJISITh CBOM CYXJICHUS C CY)KACHUSIMH IPYTUX YIaCTHHKOB JIHAJIOTa,
0oOHapyXHUBaTh pa3IM4yKie U CXOJCTBO MO3UIUI, B KOPPEKTHOH opMe GopMyIupoBaTh
pa3HoOracHsi, CBOM BO3PAKEHUS;

NPECTaBIATh Pe3yIbTAThl PEUICHUS 3aauH, SKCIIEPUMEHTA, HCCIIEJOBAHNUS, POEKTA,
CaMOCTOSITENIbHO BEIOMPATh (hOpMaT BEICTYIICHHUS C YIETOM 33729 IPE3CHTAINH U
0COOEHHOCTEH ayAuTOpHH;

MOHMMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMaHTHOW ¥ MHIMBHIyaTbHON paboThI
NIPY PEUICHNU YYeOHBIX MaTeMAaTHIECKHX 3a/1a4;

INPUHUMATD 11€JIb COBMECTHOH JIeTebHOCTH, IUIAHUPOBATh OPraHNU3aLlUI0 COBMECTHOM
paboThl, pacrpeaensTh BUAbl padoT, JOroBapuBaThCs, 00CYX AAaTh MPOLIECC U
pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBAaTh B IPYMIIOBBIX opMax paboTsl (00cyxaeHNs, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI H JIPYTHUE), BBITOIHATH CBOIO YaCTh PabOTHI U KOOPANHUPOBATH
CBOM JICWCTBUS C APYTUMH WICHAMH KOMaH]Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIAJIA B
OO TPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PELIeHUs 3a7auu (UM €ro 4acTh),
BbIOMpATh CIIOCO0 PELIEHUS C YIETOM UMEIOIIUXCS PeCypCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, 3MOIUOHAJIBHBIA HHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS MIPOIIecca U pe3ysIbTaTa pelieHus
MaTeMaTUYECKOH 3a1a4u;

® [peABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPU PELICHUH 3a/1a4l, BHOCUTH
KOPPEKTHBBI B I€ATEILHOCTh HA OCHOBE HOBBIX 00CTOATENbCTB, HAWJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OLIEHUBATh COOTBETCTBHE PE3YJIbTATa AEATEIbHOCTH MOCTABICHHOM 1IEJIN U YCIOBUAM,
OOBSICHATH MPUYUHBI JJOCTH>KEHUS MM HEAOCTHKEHHS LIEJIH, HAXOJUTh OIIHOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koHIty 00y4eHHs B 7 Kjacce 00yJarOIIHIACS MOJIYIUT CICTYIOIINE TPEIMETHBIC Pe3yIbTaThI:
Yucia ¥ BbIYHMCICHHSA

BoinonHsATh, coyerast ycTHbIE M IUCbMEHHBIE TPUEMBI, apu(PMETUUECKUE IEHCTBUS C
paLMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3Hau€HMsI YMCIOBBIX BBIPAXKEHUH, IPUMEHATHh pa3HOOOpa3HbIe CIIOCOObI U TPUEMBI
BBIUUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COJlepKaIUX OOBIKHOBEHHBIE U JIECATUYHbIE
Jpoowu.

[TepexoauTthb OT OJJHOM (OPMBI 3alIUCH YUCENl K APYTroi (Ipeodpa3oBbIBaTh IECATUYHYIO ApOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEYHYIO IECATHIHYIO
IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh yucna.

BBINIOTHATE NIPUKUIIKY M OLIEHKY PE3YJIbTAaTa BEIYMCICHUH, OLIEHKY 3HaYEHHUI YMCIIOBBIX
BBIPAXCHUI. BBINOIHATE AEHCTBUS CO CTENEHSIMU C HATYPaJbHBIMU MTOKA3aTEISAMHU.
[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEI.

Pemartp npakTuko-OpuEHTUPOBAHHbBIE 3aJa4l, CBSI3aHHBIE C OTHOLICHUEM BEJIUYMH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMYMH, TPOLIEHTAMH, UHTEPIPETUPOBATD PE3YJIbTATHI PELICHUS
3a/1a4 ¢ y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU paccCMaTPUBAEMbIX OOBEKTOB.
Auredpanyeckune BbIPaKeHHUs

Hcnonp30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B ITpoLiecce
OCBOEHUS y4eOHOr0o MaTepuara.

HaxoauTe 3HaueHs1 OyKBEHHBIX BBIPAKEHUH MTPH 33aJJaHHBIX 3HAUCHUSX MEPEMEHHBIX.
BrImonHaTe npeoOpa3oBaHus 1IEJI0T0 BBIPAKEHHUSI B MHOTOWICH NMPUBEIEHUEM MTOTOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOMHATE yMHOXKEHHE OIHOWIEHA HA MHOTOWIEH M MHOTOWJIEHA HA MHOTOWIEH, IPUMEHSATh
(dbopMyIbl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCy1ecTBISTh pa3ioKEeHUE MHOTOWIEHOB HA MHOKMTEIH C MOMOIIBIO BEHIHECEHHUS 32 CKOOKHU
0011ero MHOXUTES, TPYNIUPOBKY CllaraeéMbIX, IPUMEHEHUS (HOPMYI COKpaIIEHHOTO
YMHOXEHHUS.

[TpuMeHsTH TpeoOpa3zoBaHKss MHOTOWICHOB JJIsl PEIICHUS pa3IMyHbIX 33a]a4 U3 MaTeMaTHKH,
CMEXHBIX NIPEMETOB, U3 PEAIIbHON IPAKTHKH.

M cnonb30BaTh CBOMCTBA CTEMEHEH ¢ HATYPaIbHBIMH MTOKA3aTeNAMH I TpeoOpa3oBaHuUs
BBIPAKCHU.



YpaBHeHUs1 1 HEPABEHCTBA

PemaTe nuHeliHble ypaBHEHUS ¢ OJHON IEPEMEHHOM, MPUMEHSSI IIPaBUJIa IIepexoaa OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. 1IpoBepATh, ABJISIETCS JIM YUCI0 KOPHEM
YpaBHEHU.

[TpumeHsTH rpaduvyeckre METOIbI IPH PELICHUN JINHEHHBIX YPABHEHUN U UX CUCTEM.
[TonGupath mpUMepsI ap YUCE, SIBISIOUIMXCS PEIIEHUEM JIMHEHHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMM.

Ctpoutb B KOOPJMHATHOMN IJIOCKOCTH I'paUK JTUHEHHOTO ypaBHEHUS C ABYMS [IE€PEMEHHBIMH,
MOJIb3YACH TpadUKOM, IPUBOAUTD IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemats cucreMsl ABYX JTUHEHHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU, B TOM YHUCJIE
rpadu4ecKy.

CocTaBisITh U pelaTh JINHEHHOE YPaBHEHUE WIN CUCTEMY JIMHEWHBIX YPAaBHEHUH 10 YCIOBUIO
3a/1a4d, UHTEPIIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 3a/1a4yl ITOJIy4EHHBIN pe3yibTart.
DOyHKIUH

N300paxaTh Ha KOOPJUHATHOMN MPAMOI TOUYKH, COOTBETCTBYIOIIME 3a/IaHHBIM KOOPIUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATh YHCIOBBIC IPOMEXKYTKH Ha alreOpandeckoM si3bIKe.
OtMmeudaTh B KOOPAMHATHOM TUIOCKOCTH TOUYKH IO 33/IaHHBIM KOOPJAWHATaM, CTPOUTH TpaduKu
auHEeHHBIX QyHKIHA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceIBaTh ¢ TOMOIIbIO (PYHKIMM U3BECTHBIE 3aBUCUMOCTH MEX/1Y BEIMUYMHAMU: CKOPOCTb,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpEMs, 00BEM
paboThL.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumats rpadudeckuii cnocod npeacTaBieHUs U aHaTU3a HHQOpMaIUK, U3BJIEKaTh U
UHTEPIPETUPOBATH MHPOPMAIIUIO U3 IPa(UKOB PEeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHiy 06ydeHus B 8 kiacce 00yJaromuiics MOIyyuT CIeIyIoNnue MpeIMETHbIE Pe3yIbTaThl:
Yucia v BbIYUCICHUSA

Hcronb30BaTh HavaubHBIE IPEACTABICHUS O MHOXKECTBE JE€HCTBUTEIBHBIX YUCEN IS
CPaBHEHMsI, OKPYTJICHUS U BBIYUCICHUN, N300pakaTh JeMCTBUTEIbHBIC YK CIa TOUKAMU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHsTh OHATHE apUPMETHUECKOTO KBaIpaTHOIO KOPHSI, HAXOJAUTh KBaJApaTHbIE KOPHH,
UCTOJIb3Ys MPU HEOOXOTUMOCTH KaJIbKYJSTOP, BBINOIHATH IPEe0Opa3oBaHMs BEIpAXKEHUH,
COZepKaIIMX KBaJPATHbIE KOPHU, UCIIOJIb3Yysl CBOWCTBA KOPHEM.

Mcnonb30BaTh 3aMCH OONBIINX M MAJIbIX YHCEIN C TTOMOIIBIO IECATUYHBIX IpoOel U cTeneHen
gucia 10.

AuiredpanyecKkue BbIpasKeHUs1

[TpyMeHsTh MOHATHE CTENEHH C LEIbIM MTOKa3aTesIeM, BBIIOIHATH IPE0Opa30BaHUs
BBIPKEHHM, COAEPIKALUX CTENEHH C LIEJIBIM TTOKA3aTENIEM.

BBINOTHATE TOXAECTBEHHBIE TPEOOPa30BaHMsI pAallHOHATIBHBIX BhIPAXKEHUN HA OCHOBE IIPABUII
JeCcTBUI HAJl MHOTOYJICHAMH U alreOpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUTEIH.

[TpuMeHsATH TpeoOpa3zoBaHus BRIPAXKEHUH I PELICHUs Pa3TUYHbIX 3a/1a4 U3 MAaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON TPAKTUKHU.

YpaBHeHUs1 1 HEPABEHCTBA



Pemarte nuHeiHbIe, KBapaTHBIE YPABHEHUS U PALIMOHAIIBHBIE YPABHEHHUS, CBOAAIIUECS K HUM,
CUCTEMBI JIByX YPaBHEHUH C JBYMsI IEPEMEHHBIMHU.

IIpoBOANTE MPOCTEMNIINE HUCCIIENOBAHUS YPABHEHUI U CUCTEM YPAaBHEHHUI, B TOM 4YHCIIE C
npUMEHEeHHEM TpaduuecKux MpeAcTaBIeHUH (yCTaHaBINBATh, UMEET JIM YpaBHEHHUE WIIH
CUCTEMA YPaBHEHMU PEILICHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[Tepexoautk OT ciioBeCHOM (POPMYIMPOBKH 33/1a4M K €€ anredpandyeckoil MoieIt ¢ OMOLIbIO
COCTAaBJICHUS YPaBHEHUS WJIM CUCTEMbI YPAaBHEHMM, HHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yM IOIY4YECHHBIN pe3yJIbTar.

[TpyMeHATH CBOMCTBA YNCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLIEHKH, PEIIAaTh JIMHEHHBIC
HEPaBEHCTBA C OHOM MEPEeMEHHON M X CUCTEMBI, JaBaTh IpaMuecKyro UIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[ToHnMaTh 1 MCTIOIB30BaTh (PYHKIIMOHAIBHBIEC TOHSATHUS U S3BIK (TEPMUHBI, CAMBOJIINYECKHE
0003HaueHMsT), ONPEEATh 3HaUeHUE (DYHKIIMHU 110 3HAUEHUIO apI'yMEHTa, OIPEACIATh
cBoiicTBa pyHKIIMHU 1O €€ TpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKLIUN BUA:

y=k/x,y=x2,y=x3,y=[x|, y= X, OIICHIBATH CBOHCTBA YHCIOBOM ¢GbyHKIMU O e€
rpaduky.

K koHiy o0yuenus B 9 Kjacce 00yJaromuics MOIydUT CIECTYIONIUE TPEIMETHBIE PE3yIbTATHI:
Yuciia ¥ BbIYMCICHHSA

CpaBHUBATh U YIOPSAI0YNBATH PALlMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BeinonusaTe apupmernyeckre AeUCTBUS C pallMOHAIBHBIMU YUCIIAMH, COYETAasl YCTHBIC U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHAIBHBIMU YHCIAMH.

HaxonuTs 3Hau€HUs CTENEHEN C LIEJIBIMU IT0KA3aTeIsIMU U KOPHEH, BBIYUCIIATH 3HAYCHHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyTJIsTh NEHCTBUTENBHBIE YNCIIA, BBIOIHAT IPUKUIKY PE3YyJIbTaTa BEIYUCICHUH, OLICHKY
YHUCIJIOBBIX BBIPAKEHUH.

YpaBHeHusI U HepaBEeHCTBA

PemaTs nuHeliHbIe U KBaJpaTHbIE YPaBHEHUS, ypaBHEHUS, CBOJSIINECS K HUM, IpOCTeHIIne
JIpOOHO-paLlMOHANIbHBIE YPABHEHHUS.

Pemarthb cucTemspl JBYX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE SABIIAETCS JIMHEHHBIM.

Pemrate TekcTOBBIE 331aUK aIredpanuecKuM CrocoO0M C TOMOIIBIO COCTaBJIEHUS YPAaBHEHUS
WJIM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

IIpoBOINTE MpOCTEMIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCJIE C
MpUMEHEHNEM IpaduyecKuX MpeacTaBIeHUH (ycTaHaBIUBaTh, UMEET JIM YPAaBHEHHUE WU
CUCTEMa YpaBHEHMH pellIeHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).

Pemarp nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXkaTh pEIIEHNE HEPABEHCTB
Ha YMCJIOBOM MPSAMOMH, 3aIMCBIBATh PELIEHUE C TIOMOLIBIO0 CUMBOJIOB.

PemaTte cucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAOILNE KBAIPaTHOE
HEpPaBEHCTBO, N300pakaTh PEIICHNE CHUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSIMOH, 3aMChIBATh
pEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUH Pa3IMYHBIX 3a/au.

DOyHKIUHA



Pacno3HaBaTh (pyHKIMM H3ydeHHBIX BUJIOB. [IoKa3bpIBaTh CXeMAaTHYECKH PACHIOJIOKEHHUE HA
KOOPJMHATHOM TIOCKOCTH TpadukoB pyHKIMM Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx
+cy=x3,y= \/x, y = |x|, B 3aBHCHMOCTH OT 3HaUeHUI KOA)(DHUIUESHTOB, ONUCHIBATH
CBOWCTBA (PYHKITHIA.

CrpouTth 1 1300paXkaTh CXEeMaTHUECKHU IpauKu KBaJpaTUUHBIX (PYHKIUH, ONHCHIBATD
CBOWCTBA KBaIpaTUYHbBIX (DYHKIMH IO UX IpadrKaMm.

Pacnio3HaBaTh KBaJipaTUYHYIO (QYHKLHUIO IO (hopMyJie, IPUBOAUTE IPUMEPBI KBaJPATHUHBIX
(GyHKUUH U3 pealbHOM KU3HU, GPU3UKU, TEOMETPUH.

YucJioBbIE MOCJIE10BATEIbHOCTH H POIPeCCUH

Pacnio3naBate apupmMeTHIECKyI0 M TEOMETPUUECKYIO TIPOTPECCUH MPH Pa3HBIX CIIocobax
3aIaHMsL.

BBINONMHATE BEIYUCIEHHS C HCIIOJIb30BaHHEM (POPMYIT N-TO WieHa apuPMETUIECKON U
F€OMETPUYECKON TPOTPECCUM, CyMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJUHATHON IIOCKOCTH.

Pemiate 3a1aun, CBI3aHHBIE C YMCIOBBIMU [IOCIIEI0BATEIBHOCTSIMU, B TOM YHCIIE 3a/1a41 U3
peasbHOM JKU3HU (C UCIIOJIB30BAHUEM KAJIBKYJIATOPA, IUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne /o P Konrpoabnbie IIpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| Yucna u BeIUUCIICHUS. PalnoHaibHbIC 73 1 bu6mmoreka [IOK
yrcia https://m.edsoo.ru/7f415b90
) Koopaunats! u rpaduku. OyHKmm 1 | bubnuoreka [IOK
https://m.edsoo.ru/7f415b90
3 CreneHb ¢ HaTypaJbHBIM [10Ka3aTeIeM 11 1 bubnnorexa [HOK
https://m.edsoo.ru/7f415b90
4 MHoro4eHbI 18 ) bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90
5 DopMmyJIbl COKPALLIEHHOTO YMHOKEHUS 18 5 bubnnoreka [JOK
https://m.edsoo.ru/7f415b90
6 CucreMbl TUHENHBIX YpaBHEHUN 15 1 bubnuoreka [IOK
https://m.edsoo.ru/7f415b90
[ToBTOpenue, o6odIIEHKE, 6 1 bu6mmoreka [IOK
cHUCTeMaTu3aIus 3HAaHUI https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 g 0
I[TPOI'PAMME
8 KJIACC
KoanuectBo yacos

Ne ni/m DJIEeKTPOHHBIE

HanmeHoBaHMe pa3jeioB U TeM



NpOrpaMMel Kourposbnbie IIpakrnuyeckue (uposric)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucina u Beruncienus. Ksagparasle KopHU 15 1 0 https://m.edsoo.ru/7f417af8
) Uucna u Beruncienns. CTEeHb ¢ 1eTbIM 7 0 1 bu6mmoreka [IOK
[IOKa3aTeieM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue Beipaxenus. KBagpatHoiit 5 1 0 bubnuorexa [JOK
TpEXWIECH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIPaKEHUSI. 15 1 0 bubnuorexa [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 1 1 bubnuorexa [JOK
ypaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 1 0 bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHncTBa 12 1 1 https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 PyHKuH. OCHOBHKIC IOHATHA > 0 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
? Dymxiu. ucnosie Gymicm ? 0 ! https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 0600IIEeHNEe 6 1 0 Eubmorexa IIOK

https://m.edsoo.ru/7f417af8
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9 A KIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Kourpoabnsie IIpakruueckue (ucpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Hucna v BeruucieHus. JleicTBUTENbHBIE 4 1
qyucia
bubnunoreka LIOK
1 0} 24 1
YT https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
) 14 1
2 VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa hitps://m.cdsoo.ru/ 741908
3 VYpaBHEHUs 1 HEPABEHCTBA C IBYMS 18 | bubmmoreka [JOK
IIEPEMEHHBIMU. https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
1 2
4 YuclioBkIe TTOCIIEI0BATEIBHOCTH 8 https://m.edsoo.ru/7f419d08
5 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 24 1 bu6nunorexa LIOK
3HAHHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O0 102 7 0

I[TPOTPAMME







9B kiaacc

KoauuecTBo 4yacoB JJIeKTPOHHBbIE
Ne HammeHoBaHue
(undposbie)
n/ pasgeaqoBuTeM  Becer Kourpoabn  IIpakruueck 5
1 NPOrpamMmmael 0 ble pa0doTbl  He padoThI OOPAOBATCILHBIC
pecypchbl
Yucna n
. bubmoreka IIOK
1 . ' 9 https://m.edsoo.ru/7f41
JlelicTBUTEIbHBIC
9d08
qyucia
YpaBHeHUS U
HEPABCHCTBA. butmoreka [JOK
2 YpaBHEHUs € 14 1 https://m.edsoo.ru/7f41
OJTHOM 9d08
MIEPEMEHHOU
zs a;;?cﬁ;; butmmoreka [JOK
3 p ' 14 1 https://m.edsoo.ru/7f41
Cucremsl
. 9d08
ypaBHEHUI
YpaBHeHUSs U bubmmoreka [JOK
4 HEPABEHCTBA. 16 1 https://m.edsoo.ru/7f41
Hepasencrtsa 9d08
bu6mmoreka IJOK
5 OyHKUIUH 16 1 https://m.edsoo.ru/7f41
9d08
YucnoBelie bu6mmoreka I{OK
6 rnocienoBaTeabHo | 15 1 https://m.edsoo.ru/7f41
CTH 9d08




[ToBTOpEHUE,
00001IeHne,

bu6mmoreka IJOK
18 1 https://m.edsoo.ru/7f41

CHCTEeMaTH3aIHs
3HaHUU

OBIIEE

KOJIMYECTBO

YACOB I10

ITPOIT'PAMME

9d08

102 6 0

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOTIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIH ypoBeHB: yueOHHK, 7 kimacc/ MakaperueB FO.H., Munmiok
H.I'., HemikoB K.M. u apyrue; noxn pen. TemskoBckoro C.A., AkuumonepHoe obimiectBo «l3naTenbcTBo

«IIpocBenieHne»

Maremaruka. Anrebpa: 8-if kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ MakaperueB FO.H., Munarok
H.I'., HemxoB K.M. u apyrue; nox pen. TemskoBckoro C.A., AxuuoHepHoe o0miectBo «M31aTenbcTBoO

«HpOCBeH_[eHI/IC»

* Maremaruka. Anrebpa: 9-if kimacc: 0a30BBI YpOBEHb: yueOHHK, 9 kmacc/ MaxkaperaeB HO.H., Munmrok
H.I'., HemxoB K.M. u apyrue; nox pen. TemsxoBckoro C.A., AkmuoHepHoe odiectBo «M3maTenbcTBo

«IIpocBenienne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

N3yuenue anredpsl B 7—9 kiaccax: nocobue s yuureneit / FO. H. Makapsiues, H. I'. Munntok, C. b.

CysopoBa..— M.: IIpocsenienu

Hunaktuueckue matepuaisl o anreope mis 7-9 ki. / JI. U. 3BaBuy, JI. B. Ky3nenosa, C. b. CyBopoga.-

M.: IIpocselenue

Junaktruueckue Matepuaisl o ainreope mig 7-9 k. / JI. U. 3sasuy, H.B.[IpsikoHoBa- M.: Dk3ameH

Hunaktuueckue marepuansl. 7-9 kmaccsl / B.U. Koxos, F0.H.Maxkapsrues, H.I'.Muniok.-
M.:IIpocsenicHue,

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

CalThl ISl y4aIIMXCH:

WnTepakTuBHbIN yueOHUK. AnreOpa 7 kiacc. http://www.matematika-na.ru

DOHIUKIONEUs 0 MaTeMaTHKe
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/MATEMATIKA.html

CrnipaBoYHUK 10 MaTeMaTHKe JUIsl IIKOJIBHUKOB http://www.resolventa.ru/demo/demomath.htm
Maremartuka oH-naiH http://uchit.rastu.ru

CaiiTel 1J1s1 yuuTeJis:

[lencoser, matemaruka http://pedsovet.su/load/135

VYuutensckuii moprai. Matematuka http://www.uchportal.ru/load/28

VYpoxku. Her. /lnsa yunrens matematuku, anreopsl, reometrpuu http://www.uroki.net/docmat.htm
Buneoypoku no anredpe — 7 kitacc , UROKIMATEMAIKI.RU (Urops XKabopoBckuii )
DJEeKTPOHHBIN yuyeOHUK

DneKTpoHHOE Tocooue. Anredpa, moypodHbIe TIaHbl 7-9 kimaccel. M3maTenbcTBO «YUnuTeIb)»
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