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IHHOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIS€TCS OJHHM €3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecnieurBaeT H3y4YeHHE APYTUX AUCHUUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK W T'yMaHUTapHOTO
LUKIOB, €€ OCBOCHHE HEOOXOAMMO Uil TMPOJNOJDKEHHS 00pa3oBaHUS U B IOBCEAHEBHOW >KU3HU.
Pa3Butue y o0y4arommxcsi Hay49HBIX MPEACTABICHUI O MPOUCXOKICHUN M CYITHOCTH ajlredpandecKux
abcTpakuui, crmocode OTpaKEHHs MaTeMaTHYeCKOW HayKOH SBICHHHA M IPOLECCOB B IMPHPOJE U
o01iecTBe, poJid MAaTEMAaTUYECKOTO MOJECTUPOBAHUS B HAYYHOM [MO3HAHUU U B NMPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHHUIO HAYYHOTO MHPOBO33PEHUS W KAueCTB MBIIUICHUS, HEOOXOMUMBIX JUIsl aJanTalud B
coBpeMeHHOM 1u(ppoBoM obmiecTBe. M3ydeHne anreOpbl oOecrieunBaeT pa3BUTHE YMEHUST HAOII0IaTh,
CpaBHUBAaTh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM JCHCTBUSI W BBIBOABI, (OPMYIUPOBATH YTBEPKICHUS.
OcBoenue Kypca anreOpbl oOecreuMBaeT pa3BUTHE JIOTMYECKOIO MBIIUICHHUS OOYYaroUIMXCs: OHH
UCTOJNB3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE pacCyXIeHHs, O000IeHHe ¥ KOHKPETH3AIHIO,
abctparmpoBanne wu aHaimoruto. OOyuyeHuwe anreOpe TpeANoNaraeT 3HAYUTEIBHBIA  00BEM
CaMOCTOSITENILHOM JIeATEIHbHOCTH O0YUaIOLINXCs, TOITOMY CAMOCTOSITENIbHOE PEIICHHE 3a/1ay SIBISIETCS
peanuzanueii JesTeIbHOCTHOTO MPUHIIUIIA O0yUYeHUSI.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» uisi OCHOBHOTO 001Iero oopa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOJMYECKUue JMHUM: «Yucma ¥ BBIYHCICHUNY,
«AnreOpanueckue BBIpaXECHHS», «YpaBHEHHS U HepaBeHCTBa», «Dynkuum». Kaxmas u3 3Tux
COJIEPKaTEIbHO-METOANYECKUX JIMHUWA pPa3BUBAeTCS Ha MPOTHKEHUU TPEX JeT H3Y4YEHHUsS Kypca,
B3aMMOJICHCTBYSl C JAPYTUMH €ro JHHUsAMH. B Xome wu3ydeHus y4yeOHOro Kypca OOydYarOIIMMCS
MPUXOJUTCS JIOTHUECKU PACCYkKAATh, UCTIONIB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBS3M ¢ 3THM
B MporpamMmy y4eOHOro Kypca «Airedpa» BKIIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHKH, MTPE/ICTABICHHBIE BO
BCEX OCHOBHBIX pa3[elnax MaTeMaTH4YeCKOro oO0pa3oBaHUs M CIOCOOCTBYIOIIME OBIIAJACHHIO
00y4aroIMMHUCST OCHOB YHHUBEPCAIBHOTO MaTEMAaTH4YeCKOro si3bika. CopepikaTeNbHOW M CTPYKTYpHOU
0COOEHHOCTBIO YUEeOHOT0 Kypca «AnreOpay sBISETCS €ro MHTErPUPOBAHHbBIN XapakTep.

Conepxxanne nuHUM «YWcina W BBIYHCICHHUS» CIYXXKUT OCHOBOW Ui JAaJbHEHUIETO W3Y4YECHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCs JOTMUYECKOTO MBIIUIEHUS, (OPMHPOBAHUIO
YMEHHsI TOJIb30BAThCS aITOPUTMAMU, a TaKKe MPHOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX
IUIsl TIOBCETHEBHOW JKM3HM. Pa3BUTHE TOHATHS O YHCJIEe HAa YPOBHE OCHOBHOTO 00IIEro odpa3oBaHUs
CBSI3aHO C pAlMOHAIBHBIMH ¥ HWPPAIMOHAIBFHBIMU YHCIaMH, (OPMHPOBAHWEM MPEICTABICHHA O
JEUCTBUTENILHOM 4YHCIIe. 3aBepLIeHHE OCBOEHMs YMCIOBOW JIMHMM OTHECEHO K CpelHeMy oOlemy
00pa3oBaHMUIO.

Conepxanue IByX anreOpanyuecKux JUHUHA — «AlreOpandeckue BBIpaKCHUS» U «YPaBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYeT (OpMUPOBaHUIO y OOy4YAOMIMXCS MaTeMaTH4YeCKoro ammapara,
HE0OXOUMOTO JJIsl pEIIeHHUs 3a/1a4 MAaTEMATHKHU, CMEKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3ajady. Ha ypoBHe ocHOBHOro oo6miero oOpa3oBaHUs y4eOHbIM MaTepual TIpyHIHUPYETCsl BOKPYT
panMoHANBHBIX BBIpAXEHHN. Alnredpa IEMOHCTPHPYET 3HAa4eHHWE MAaTeMaTHKH KakK S3bIKa JUIs
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIETIEH, ONMKMCAHUs MPOILIECCOB U ABJIEHUN peaibHOrO mupa. B 3agaun
oOyueHusi anrebpe BXOOAT TaKXkKe JallbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO  MBINIICHHS,
HE0OXOIUMOTO, B YACTHOCTH, [JISI OCBOCHHsSI Kypca WHGOPMATUKHA, M OBJAJCHHE HABBIKAMU
IeTyKTHBHBIX —paccykineHuil. I[lpeoOpazoBaHWe CHMBOJBHBIX (OpPM  CIIOCOOCTBYET pPa3BHTHIO
BOOOpakeHus1, CHOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanrie (hyHKIIMOHATBHO-TpapUUECKON JTHHUU HAIEJICHO Ha MOJy4YeHHE OOYyYarolUUMUCS
3HAHUW O (PYHKIMSX KaK BaKHEHIIeH MaTeMaTHYeCKOW MOJENH JUIsi OMHCAHHS M HWCCIETOBaHUS



Pa3HOOOpa3HBIX MPOLIECCOB W SIBICHUW B TIPUpPOJE W obOmiecTBe. M3ydeHne marepuana CrocoOCTBYeT
Pa3BUTHUIO y OOYYArOIIMXCS YMEHHUS WCIOJNb30BaTh Pa3jIMYHBIC BBIPA3UTENBHBIC CPEICTBA SI3bIKA
MaTEMAaTHKd — CIIOBECHBbIC, CHUMBOJIMYECKHE, Tpadudeckue, BHOCUT BKJIaL B (QopMupoBaHUE
MIPEJICTAaBICHUI O POJIM MATEMATUKH B Pa3BUTHH HUBUIN3ALUU U KYJIbTYPBIL.

CormacHo y4yeOHOMY IulaHy B 7-9 Kilaccax u3ydaeTcsi y4eOHbBIH Kypce «Anredpa», KOTOPBIH
BKJIIOYAET CJEIYIOIIME OCHOBHBIC pa3/ieibl couepkaHus: «YUuciaa ¥ BbIUUCICHUS», «Alredpandyeckue
BBIPAKECHUSY, « Y PABHEHUS U HEPABEHCTBA», «DyHKIMN.

Ha n3ydenne yuebHOTO Kypca «Anredpa» orBoautcs 306 yaco: B 7 kinacce — 102 vaca (3 yaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbl 3amucu Apoleit K
npyroi. IloHsTHEe panuoHaIbHOrO 4KCila, 3alMCh, CPABHEHUE, YIIOPAI0UYMBAHUE PalliOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3amad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM I10Ka3aTelIeM: OIpelesIeHUe, MpeoOpa3oBaHne BBIPAKEHUNM Ha
OCHOBE OIpE/EICHHUS, 3aUCh OOIBIINX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOLEHTOB. TpHU OCHOBHBIC 33Ja4d Ha MPOIECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTHKU.

ITpuMeHeHne NPU3HAKOB AE€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4eHUs
nepeMeHHbIX. IlpencraBieHue 3aBUCUMOCTHM MEXAY BeIMYMHAMHU B BHJIE (HOPMYJIBL
Brrancnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpAXECHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM M IPOU3BEIEHUI, IpaBUiia PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTeIIEM.

OpnHowienbl 1 MHOrowieHbl. CteneHb MHorouwieHa. CiiojkeHue, BBIUNTAaHUE, YMHOKEHUE
MHOroujeHoB. DopMysbl COKpaIIEHHOIO YMHOMKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
®opmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHMI. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3aJadd. Pemienue
TEKCTOBBIX 3aJ1au C IOMOIIIbIO YPaBHEHHH.

JluneiiHOe ypaBHEHHE C ABYMs IEpEMEHHBIMHU U ero rpaguk. Cucrema JByX JMHEWHBIX
YpaBHEHMH ¢ JBYMs INepeMeHHbIMHU. PelieHue cucteM ypaBHEHHH CIOCOOOM IMOACTAHOBKH.
[Tpumepsl peleHns: TEKCTOBBIX 3a4a4 C IIOMOIIBIO CUCTEM YpaBHEHUI.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. YUucinoBsle NPOMEXYTKH. PaccrosHue mexny AByms
TOYKaMU KOOPAUHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukoB
peanbHbIX 3aBUcuMoOcTed. Ilonatue Qynkuuu. I'papuk ¢ynknuu. CBoiicTBa (QyHKIMH.
Jluneitnas Qpynkuus, e€ rpapuk. ['padux GyHkmmu y = |X|. ['paduueckoe pemieHne JTMHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yuciia 1 BLIYUCICHUSA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
NpUOIKEHUS UPpAlMOHATBHBIX uncen. CBolicTBa apu(PMETUUECKUX KBAJAPATHBIX KOPHEH U HX
IPUMEHEHHE K IMpeoOpa30oBaHUIO YMCIOBBIX BBIPQXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YHcla.

Crernenb ¢ 1eNbIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKUCIa.

AulredpanyecKkue BbIpasKeHUs1

KBagparHblil TpEXUWIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BbIUWTAaHUE, YMHOXKEHUE, JelieHue anredpandeckux apoOeil. PanuoHanbHble BBIpaXKEHUSI U HX
peoOpazoBaHueE.

YpaBHeHus1 M HEpaBEeHCTBA

KBanparnoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOrO ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHMIA, CBOOAIIMXCSA K JIMHEWHBIM M KBaapaTHbIM. [lpocreifmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['paduueckass mHTEpIpEeTalMsl YPABHEHHUM C JBYMS MEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YpaBHEHUU C OBYyMs MepeMeHHbIMU. [Ipumepbl perieHus CUCTeM HEeIMHEWHBIX ypaBHEHUH ¢
JBYMsI IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CIIocCOOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHelHbIE HepaBeHCTBa € OJIHOW mepeMeHHOH. CHcTeMbl
JMHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKUUHA

[Tonsitne ¢pynkuuu. OOMACTH ONMpEneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb!
3agaHus QYHKITHI.

I'paduk ¢dynkuuu. Yrtenuwe cBoiictB QyHkiuu mo e€ rpaduky. [Ipumepst rpadpukon
GyHKIM, OTpa)karoUIX peaJbHbIe IPOLECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduxu. Oyrkipn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemreHme ypaBHEHHH i CHCTEM
YPaBHEHUM.

9 KUIACC

Yuciia 1 BIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YMCIAa, KOHEUHbIE U OECKOHEUHbIE JECSITHUUHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX 4YHCEN, JACWCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JecaTU4YHble  ApoOM. B3anMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXKECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOMN.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMEeTHUYEeCKHe NEUCTBUSA C JACUCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKpYXAroOIEro MHpa, IUTETBHOCTh IPOLIECCOB B OKPY’KAIOIIEM
MHUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOMKeHus. OKpyrieHHe 4YHcell.
IIpukuaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.



KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHNM TpPETbeW W 4YETBEPTOM CTENECHEU
pa3I0KEHUEM Ha MHOXKUTEIH.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PelneHme — TEKCTOBBIX  3aaay
areOpanyeckuM METOOM.

VYpaBHeHUE C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpaBHEHUH € ABYMs IEpEMEHHBIMU. PelleHne cCuUCTeM [BYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienne JUHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PellieHwe cucTeM JIMHEHHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padmueckas MHTeprnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKUUHA

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHUH apadoIIbl.

I'paduxn dysknmit: y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = [X| 1 ux cBoiicTsa.

YuciioBble MOC/I€10BATEILHOCTH M IPOrPeccuH

[TonsiTe 4MCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmynoii u popmysoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Popmynsl N-ro  4jeHa
apupMETUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHre 41WieHOB apu(PMETHUECKOM M TeOMETPUYECKOM MpOorpeccuid TOYKaMu Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS TPOTrpaMMbl y4eOHOro Kypca «AnreOpa»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IpPOSIBJICHUEM MHTEpeca K MpOLUIOMY U HACTOSIIEMY pPOCCHHCKOH MaTeMaTuKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTeMaTHKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M peald3aluu ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX NPUHLIUIIOB B JAEATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
AKHU3HU Ul YCHEIIHON Npo(ecCHOHAIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHIYabHONW TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHWMaHUEM
MaTeMaTUYeCcKOl HayKH Kak c(epbl 4elOBEYECKOW NeATEeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHWS MHUpPA, OBJIAJACHHEM NPOCTEHIIMMHU HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OopMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUSA B MHTEpEcax CBOEro 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOTO 5Ke MpaBa JIPyroro 4eiaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollel Cpesibl, 0CO3HAHHEM IJI00AJIbHOTO XapakTepa KOJIOTMYECKHX
npo0JeM U MyTel ux pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBHUAX HGOHpeI[eJIéHHOCTI/I, MOBBIICHUIO YPOBHHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYalLlMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTebHBbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1oruyeckue aeicTBUA:

® BBUIBJIATH U XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTEMAaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUs MOHIATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeH s
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHUMATH, (POPMYIMpPOBATh U MPEOOPa30BHIBATH CYXKICHUS: YTBEpAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIIBIIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPKICHUAX, IMpeIiararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa3dupaTh JIOKa3aTelbCTBA MAaTEMaTHYECKHUX YTBEPXKICHMH (mpsiMble H  OT
IPOTUBHOTO), POBOJUTH CaMOCTOSITENIbHO ~ HECIIOKHBIE  JI0KA3aTelIbCTBa
MaTeMaTHYeCKuX (PaKToOB, BBICTpAaUBaTh AapPryMEHTAIUIO, MPUBOJIUTH IMPHUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,;

e BbIOMpaTh cnocob pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pemieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITETIbHO BBIJEIICHHBIX
KPUTEPUEB).

ba3oBble Hcciien0BaTeIbCKUE NeHCTBHA:

® [UCHOJb30BATh  BONPOCHl  KaK  HCCIEJOBAaTENIbCKUH  MHCTPYMEHT  IO3HAHMS,
bopMynupoBaTh BOIIPOCHI, ¢bukcupytomye POTUBOpPEYHE, npobiemy,
CaMOCTOSITENIFHO yCTaHAaBJIMBaTh MCKOMOE M JaHHOe, (OpPMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

® [POBOJIUTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IUIaHY HECIIOKHBIA SKCIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE IO YCTAHOBJEHHIO OCOOEHHOCTEW MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

® CaMOCTOATENIbHO  (opMynupoBaTh O00OOIIEHHMS M BBIBOJBI IO  pe3ysbTaTaMm
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEIOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCcCTaBICHUS HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCHPUHHUMATh U (pOPMYIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBHAMH U LEIIMHU
OOIEeHHs, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX M
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
MIOJTyYCHHBIH Pe3ysbTaT;

B X0/1¢ 00CYKICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMBbI, TPOOIEMBI,
pemaemMoi  3aJayM, BBICKA3bIBaTh WJCW, HAICJIEHHbIE Ha TIOWCK pEIIeHHUs,
CONOCTABIATh CBOM CYXACHHUS C CYXKAICHUSAMU JPYTMX YYacTHHKOB JIHaJIora,
0OHapyXMBaTh pa3IM4YKe U CXOJCTBO IO3UIMH, B KOPPEKTHOH popme hopMyInpoBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAaThl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIIeOBAHUS, TIPOCKTA,
CaMOCTOSITENIFHO BBIOMPATh (popMaT BBICTYIUICHHS C Y4ETOM 3a7ad IMPE3CHTAUN U
0COOEHHOCTEHN ayAUTOPHH;

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IPY PEUICHNU YYeOHBIX MATEMAaTHUECKUX 3a/1a4;

IPUHUMATD 11€JIb COBMECTHOM JeSITeIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenenaTts BUABI paboT, JOrOBapUBaThCS, OOCYKAATh MPOLIECC |
pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpymmoBbIX (opmax paboTel (0OcyxaeHHus, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOK YacTb pabOThI M KOOPAMHHUPOBATH
CBOM JICWCTBUS C IPYTMMH WIEHAMH KOMaH/bI, OIICHWBATh KAaueCTBO CBOETO BKJIA/a B
OOIINI TPOIYKT MO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM yUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BBIOMpPATh CHOCOO pemeHuss ¢ yd€TOM HMMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysbTara peiieHus
MaTeMaTUYECKOM 3a/1auu;
MPEABUNIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPU PELICHUM 3aJa4d, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OLINOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLEHUBATh COOTBETCTBHE PE3yJbTaTa ACATECILHOCTH MOCTABICHHOMN LIEJIU U YCIOBHM,
OOBSICHAT MPUUYMHBI JOCTHKEHHUS WM HEJOCTH)KEHUS 1€, HaXOAWTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenus B 7 kJacce oOydaroumuiics MOJYYUT CIELyIOIIUE MpEeAMETHbIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA

BbinonHATe, coyeras yCTHble M NHUCbMEHHbIE NPUEMBI, apu(MeTHUeCKue ACUCTBUS C
palOHAaIbHBIMU YHCIIAMHU.

HaxomuTe 3HaueHHs 4YHMCIOBBIX BBIPAKEHUH, NPUMEHATH PAa3HOOOpa3HbIE CIIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH APOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoaute OT 0gHOM (HOPMBI 3amMcH yuced K Ipyroil (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BpINONHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIUMCICHUM, OLEHKY 3HAYEHUH YUCIIOBBIX
BBIPAKEHUM. BBINOIHATE AEMCTBUSA CO CTENEHSAMH C HATypPaJbHBIMU IIOKA3aTEIIMH.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJauyd, CBS3aHHBIE C OTHOILIECHUEM BEJIWYMH,
IIPONOPUMOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMH, HHTEPIPETUPOBATh PE3YJIbTaThl PELICHUS 3a1a4
C Y4ETOM OrpaHMUYEHU, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb3oBath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BrinonHATe mpeobpazoBaHus LEI0r0 BhIPAXEHUSI B MHOTOWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONMHATE YMHOXKEHHE OJHOYICHA HAa MHOIOYWIEH M MHOIOWIEHAa HAa MHOTOYJIEH,
NPUMEHSTH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBISITh Pa3ioKEHHE MHOTOWIEHOB HA MHOMKUTEIM C MOMOIIbIO BBIHECEHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHMPOBKH CIaraeMbIX, IpUMEHEHUs (HOpMYJ COKpaIEHHOTro
YMHOKCHHUSL.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB Uil pEUIeHHMs pa3MyHbBIX 3a1ad U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIAMH Ul peoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUsI M HEPABEHCTBA

PemaTte nuHEHHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, IPUMEHSs INpaBHiIa IEepexoja OT
UCXOJHOIO YypaBHEHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIIAETCS JIM YUCIO KOpPHEM
YpaBHEHU.

[TpumeHnsTh rpadpuueckre METObl IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpUMepsl Map YUCE, SBISIOUIMXCS peIIEHUEM JMHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM 4YHUCIIE
rpadu4ecKy.

CocTaBiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxxath Ha KOOpPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJIreOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTs Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATh UHPOPMALIUIO U3 IPa(UKOB peaNbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydyeHuss B 8 kJjiacce 0OOydyarOmMICS TMOJYYUT CICAYIOIMIUE MPEIMETHBIE
pe3ybTaThI:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayaJlbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHMsSI, OKPYIJICHUS M BBIYMCIEHUMN, HM300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPeoOpa30oBaHus BhIpaKEHHH,
coJiepKaliX KBaJpaTHbIe KOPHHU, UCIOIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUX M MaJlbIX YHCENI C MOMOMIbIO JECATUYHBIX IpoOeil u
creneHer umncina 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IIeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHH, COIEPIKALUX CTENEHU C LIE€TIbIM [TOKA3aTEeIeM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs pAIlMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
npaBuiI JEHCTBUN HAaJL MHOTOYJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW s peIIeHUs Ppa3JIMyHbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PALlMOHAIbHBIE YPABHEHMSI, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

ITpoBoaMTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YpPaBHEHMI, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (yCTaHaBIMBaTh, HMEET JHM YpaBHEHUE WU
CUCTEMa YpaBHEHMH pelleHus], €ClI UMEET, TO CKOJIbKO, U IIpoYee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amauyvi K €€ anreOpandeckod MOJeNd C
MOMOIIBIO COCTABIICHUS YPAaBHEHHSI WJIM CHCTEMbl YpaBHEHUWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHONB30BaTh  (YHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OOO3HAYCHUS), ONMPEACSITh 3HAaYeHWE (QYHKIMM 10 3HAYCHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUA:

y = kix,y =x% y =x3y = |X|, y = VX, onucbIBaTh CBOMCTBA YNCIOBOH (YHKIHH IO €&
rpaduky.

K koHiy oOyueHuss B 9 kJacce oOydarOUMiiCs MOJIYYUT CICIYIOIIUE TPEIMETHBIC
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BrImonHATe apudMeTHUeCKUe NESHCTBHS ¢ pallMOHAILHBIMU YHUCIIAMHU, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIIaAMH.

HaxonuTe 3HaueHMs cTENeHEel ¢ HeNbIMUA TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHUIA.

OKpyrJsTh JCHCTBUTEIBHBIC YHWCIIA, BBIMOJIHATH MPHUKUAKY pPE3yibTaTa BBIYHCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHBIE YypPaBHEHHS, YPAaBHEHUS, CBOJSIIMECS K HHM,
npocTernme APoOHO-PAIUOHAIBHBIC YPAaBHCHHUSI.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYyMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SBIISCTCS TNHEHHBIM.

Pemrate TekcToBBIE 3amauM  anreOpanyecKMM CHOocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[TpoBoauTH MpOCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHMMH, B TOM YHUCIIE C
NpUMEHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, WMEET JM YpaBHEHUE WU
crcTeMa YpaBHEHU peIIeH s, €ClIi IMEET, TO CKOJIBKO, B TTpoyee).

Pemare nuHeiiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xaTh pelIeHUe
HEPaBEHCTB HAa YMCJIOBOU MPSAMOIL, 3aITUCHIBATh PEIIEHHE C TIOMOIIbI0 CUMBOJIOB.

Pemate cucTembl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW MPSMOW,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUHA

Pacmo3HaBaTh pyHKIINN H3y9EeHHBIX BHIOB. [ToKa3pIBaTh CXeMAaTHUYECKH PACIIONOKEHHUE Ha

KOOPJAMHATHOM 1iockocTH rpadukoB ¢pyHkuui Buaa: Yy = kx,y = kx + b,y = k/x, y = ax? + bx +
c,y=x3y= VX, Yy = |X|, B 3aBUCUMOCTH OT 3HaueHHI KO3(PPHUIIMECHTOB, OMUCHIBATH CBOWCTBA

GyHKIHA.



Crtpouts W n300paXkaTh CXeMaTW4YeCKH Tpad¥KH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHHA MO UX TpaduKam.

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

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (GOpPMYJ N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 33]a4d
U3 peasibHOM KHU3HHU (C HCIOIb30BaHHEM KAJIBKYJISTOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
Ne mi/m HaumenoBaHue pa3aesioB u TeM nporpammbl | KosmyecTBo yacoB DJIeKTPOHHbBIE
Bcero | Kontpoabubie [IpakTtuyeckue | (uudposbie)
padoThI padoThI o0pa3oBaTejibHbIE
pecypcbl
1 Ypcna u BeIUKCIICHUS. PaluoHalbHEIC YnclIa 25 1 bubnnoreka IIOK
https://m.edso0.ru/7f415b90
2 AnrebpanuecKue BRIPAKCHHS 27 1 bubnmnorexka HOK
https://m.edso0.ru/7f415b90
3 YpaBHEHHS 1 HEpABEHCTBA 20 1 bubnmnoreka HOK
https://m.edso0.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKunu 24 1 bubnmnoreka HOK
https://m.edso0.ru/7f415b90
5 [ToBTOpenue n 06001IEeHE 6 1 bubmuoreka [JOK
https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KVIACC

Ne mi/m HaumeHoBaHuUe pa3iesioB H TeM KosauuecTBo 4yacoB DJIeKTPOHHbBIE
NMPOrpaMMabl Bcero Kontposbnbie | IlpakTtuueckue | (uudposbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
1 Uucna u Berunciienus. KBagparHeie KOpHU 15 bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
2 Uucna v Berunciienns. CTEeHb ¢ eJIbIM 7 bu6mmoreka [IOK
nokazaresieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkre BhIPaKCHHUS. 5 1 bubnuorexa [JOK
KBanpaTHbIi TpEXUICH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BeIpaKCHUSI. 15 1 bubnnoreka [JOK
Anredpanyeckasi 1pooOb https://m.edsoo.ru/7f417af8
5 YpaBHeHHs 1 HepaBeHCTBa. KBagpaTHbIe 15 1 bubnuoreka [JOK
ypaBHCHHSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 bub6nuorexa [IOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 bub6nuorexa [IOK
https://m.edso0.ru/7f417af8
8 Oynkuuu. OCHOBHbIE TOHATUS 5 bu6mmoreka [JOK
https://m.edso0.ru/7f417af8
9 Oynkuuu. Yncnossle GyHKIUN 9 bub6nuorexa [IOK
https://m.edsoo.ru/7f417af8
10 [ToBTOopenue u 06o0IIEHNE 6 1 bubmuorexa [IOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MTPOTPAMME
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9 KJIACC

Neni/m | HaumeHoBaHHe pa3/iesioB U TeM KoanuecTBo yacoB DJIeKTPOHHbBIE
NMPorpamMmbl Bceero Kontpoubnbie | Ilpaktuueckue | (uudposbie)
padoThI padoThI o0pa3oBaTejibHbIE
pecypchl
1 Yucna u Beruucienus. JlelicTBUTENbHbIC 9 bubnmoreka [JOK
qrcia https://m.edsoo.ru/7f419d08
2 YpaBHEHHs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmnorexka HOK
OJIHOM MEepEeMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmuorexa [HOK
ypaBHEHUH https://m.eds00.ru/7f419d08
4 YpaBHeHus ¥ HepaBeHCTBa. HepaBeHCcTBa 16 1 bubnmnoreka HOK
https://m.edso00.ru/7f419d08
5 OyHKIIH 16 1 bu6nmoreka [IOK
https://m.eds00.ru/7f419d08
6 YucnoBsle OCIEI0BAaTSIBHOCTH 15 1 bu6nuoreka [IOK
https://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bubnuoreka [IOK
3HAHUI https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME
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