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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBisIeTCS. OAHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
MPOJI0JKEHUS 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00yyaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJE W OOIECTBE, POJU MaTEeMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dopMynupoBath yTBepKAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIE U
WHYKTUBHBIE PAcCyXJeHUsl, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHasiornto.  OOyueHue  anrebpe  mpedmnojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelieHue 3a1a4 SBISIETCS peau3aluen 1esTeIbHOCTHOTO MPUHIIKIIA 00YUYSHUSI.

B cTpyktrype mporpammel yuyeOHOro kypca «Airedpa» s OCHOBHOTO
o011ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JPYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpammy y4deOHOTO Kypca «AJredpa» BKIIOYECHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthudeckoro si3bika. ComepkarenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTO Kypca «Asredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copepxxanne nuHUM «YnMcna W BBIUKCICHHS CIYXHUT OCHOBOM IS
JATBHEUIIIETO M3YyYEHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
JKU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAJIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
MPEACTAaBICHUN O JACHUCTBUTEIBHOM YHCIE. 3aBEpUIEHHE OCBOCHHUSI YHCIOBOM
JIMHUY OTHECEHO K CpeHeMy 001eMy 00pa3oBaHHMIo.

Conepxanue JByX — anreOpandyeckux JUHUA —  «AsreOpandeckue
BBIpOXKEHUS» U «YPaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (HOPMHPOBAHHIO Y
o0y4aroluxcss MaTeMaTHYEeCKOro armapara, HeoOXOAMMOro Ui pelIeHUs 3a1ad
MaTEMaTUKH, CMEXKHBIX MPEAMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha



YpOBHE OCHOBHOTO 00mero oOpa3oBaHHs Y4eOHBIM MarTepuaq TPYNIHUPYyeTCs
BOKPYT pallMOHAJIBHBIX BBIpAKEHUH. AnreOpa JIeMOHCTPUpPYET 3HAauCHHE
MaTeMaTUKU KaK s3bIKa JUIS TOCTPOCHUS MaTeMaTHYECKUX MOJEIEH, OMUCaHHs
IPOIIECCOB M SIBICHUN peajbHOro Mupa. B 3amaum oOyueHust anredpe BXOHAT
TaKXKe JaJbHeiIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOAUMOTO, B
YaCTHOCTH, JJIs OCBOEHHUS Kypca HH(GOPMATHKH, M OBJAJICHUE HaBBIKAMU
JeNyKTUBHBIX paccyxaeHuid. [IpeoOpazoBanrne CUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUECTBY.

Copepxannie  (QyHKIUMOHANBHO-TpaUUECKON  JTUHUM  HAIEJIEHO  Ha
nojlyueHue  OOyJaromMMHCS 3HaHMW O  QYHKOUSIX  KaKk  BaKHEHIIen
MaTEeMaTHYeCKONM MOJENU [JIsl ONHCAaHWs W HCCIEAOBaHUSA Pa3HOOOpa3HBIX
NpOIECCOB U SBICHUM B mpupoie u oOmiectBe. W3ydeHwe marepuana
CIIOCOOCTBYET pa3BUTHUIO Y OOYYaIOIMIMXCSI YMEHMSI MCIOJIb30BaTh Pa3JIMUHbIC
BBIPA3UTEIbHBIE CPENCTBA S3bIKa MAaTEMAaTUKU — CJIOBECHBIC, CHUMBOJUYECKHE,
rpaguyeckue, BHOCUT BKJIaJ B (OPMUPOBAHUE NPEICTABICHUH O poOJHU
MaTEeMaTHKHU B Pa3BUTHH LIUBUIN3ALUU U KYJIbTYPHL.

CornacHo yweOHOMY miuaHy B 7-9 Kiaccax H3y4yaeTcsi y4deOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE Pa3felibl COJCpPKAHUS:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIMI.

Ha n3yuenue yuebHoro kypca «Anredpa» orsoaurtcs 306 yacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

JpoOu 0OBIKHOBEHHBIE U JECITUYHBIE, IEPEX0 OT OJHOHN (hopMBbI 3amucH Apodei
K npyrou. IloHdaTHE panMoHaIBHOTO YUCia, 3alUCh, CPABHEHUE, YIIOPSIA0UYNBAHUE
paloHaNbHbIX uncen. Apudmernyeckue ASHCTBHUS ¢ pallOHATBHBIMU YUCIIAMHU.
Pemmenue 3ama4 u3 peanbHON MPAaKTUKU HA YaCTH, HA APOOH.

CreneHb C HaTypaJbHbIM IIOKa3aTelIeM: OIpEAENIeHHe, MpeoOpa3oBaHUe
BBIPKEHHUII HA OCHOBE ONPENENEHUs, 3aUCh O0NbIINX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpOOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJbHOU MTPAKTUKH.

[IpuMeHeHue NMPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXKUTEIU HATypaJbHBIX
qucel.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHAsI IPOIIOPLIUOHAIBHOCTH.
AJiredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKECHUA C IEpEeMEHHOMW. JlomycTumslie
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dopmyibl. Beruucnenus no ¢popmynam. IIpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXK/IECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa NpeoOpa3oBaHUs CyMM U
IIPOU3BEJCHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX CIaracéMbIX.
CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

Opnowrensl u MHorouwieHbl. CreneHbp MHorowieHa. CIllOeHHE, BBIYMTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHs, NpaBuia MpeoOpa3oBaHUsl  ypaBHEHMUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHeniHOe ypaBHEHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pEIICHHE JIMHEWMHBIX ypaBHeHHUU. CoCTaBlI€HHE YpaBHEHUU TIO
YCIJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JABYMsI NepeMeHHbIMU U ero rpadpuk. Cucrema ABYyX
JMHEMHBIX YPaBHEHUW C JBYMs I€epeMEHHbIMHU. PermieHune cucrem ypaBHEHUU
Croco0OM TMOACTaHOBKHU. IIpumepbl pelieHusi TEKCTOBBIX 3aJlad C IMOMOIIbIO
CUCTEM ypaBHEHUU.

DyHKUIMHA

Koopannata Toukn Ha mnpsMmon. YucioBble NpOMEXyTKH. PaccrosiHne Mexmy
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. Abcmucca u opArHATa TOYKU
Ha KOOpAMHATHON muiockocTH. [Ipumepsl rpadukoB, 3agaHHBIX (HOPMYyIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucumocteil. llonstue dynknun. I['padux
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas Gynkuus, e€ rpaduk. ['padux pynkimu



y = [x|. I'paduueckoe pemieHne IMHEWHBIX ypaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHCHUU.

8 KVIACC

Yuciaa v BBIYMCICHUA

KBaapatHsblil kopeHb u3 yncia. [lonstue o0 nppanroHaabHOM uncie. JlecsTuaHbie
MPUOIMKEHUST UPPANMOHATBHBIX drcesl. CBOMCTBA apu(PMETHIECKUX KBaIPATHBIX
KOpHEH W WX TNPUMEHEHHE K TPeoOpa3OBAaHUIO YHCIOBBIX BBIPAKCHUA U
BBIYMCJICHUSAM. [[€MICTBUTEIILHBIC YHUCIIA.

CreneHb ¢ 1eNbIM MoKa3aTesieM U €€ cpoicTBa. CTaHgapTHAs 3aMUCh YHCIA.
AJuiredOpanyecKue BbIPaKEeHUA

KBagpaTHblil TpEXUJIEH, pa3I0KeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.
Anrebpanyeckas apoos. OCHOBHOE CBOWCTBO ayireOpanyeckon apodu. CrnoxxeHue,
BBIUMTAHUE, YMHOXCHHUE, JeJieHne anreOpamdyeckux apoOeit. PanumoHanbHbIE
BBIPKEHUS U UX TIPE0Opa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHUHN, CBOIAIIMXCS K JIMHEWHBIM U  KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduyeckass wHTEpHpeTalus ypaBHEHHM C JBYMS TMEPEMEHHBIMH U CHUCTEM
JUHEWHBIX YpAaBHEHHUW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

UucnoBble HEpABEHCTBA M MX CBOMCTBa. HepaBEeHCTBO ¢ OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUIMHA

[Tonsitue dynkumuu. OOGIacCTh OmMpeneneHUs: U MHOXKECTBO 3HAYCHHH (YHKIIWU.
CriocoOsbI 3aanus QyHKITHIA.

['padux byukumu. Urenue cBoilcTB hyHkumu no e€ rpaduky. [lpumeps rpaduxon
GYHKIHNA, OTPaXKAIOMIUX PEeATbHBIE MPOIECCHI.

OyHKIMM, OMNHUCHIBAIONIME TPSIMYH0 U OOpaTHYH  MPONOPIMOHATILHBIE
3aBHCHMOCTH, UX rpaduxi. Oyukmun y = X2,y = X3,y = VX, y=|x|. [paduaeckoe
pelIeHNe YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KVIACC

YucJa 1 BbIYUCIEHUS

PanmonanpHbIe YHClla, HppalMOHAIbHBIC YHCIIA, KOHEYHBIE U OCCKOHCUHBIC
JeCATHYHBIC APOOH. MHOXKECTBO IEHCTBUTEIBHBIX YHCEI, ICHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHBIE JIECATUYHBIC JpoOH. B3anMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.



CpaBHeHMe  JCHCTBUTENBHBIX  4uceld,  apumeruyeckue  JIEUCTBUS  C
JEWCTBUTEIBLHBIMU YUCIIAMHU.

Pa3smepbl  OOBEKTOB  OKPYXKAIOIIETO MHpA, JUIMTEIBHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnxéHHOE 3HAYEHHE BEJIWYUHBI, TOYHOCTh MNpUOIMKeHUs. OKpyriieHue
yucen. [Ipuknika u olieHKa pe3yJbTaToOB BEIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneiinoe ypaBHeHUE. PenmieHne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.
KBagpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOAAIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM HAa MHOXKHUTEIIH.

Pemenne apoOHO-pallMOHANBHBIX YypaBHEHUU. PelleHne TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHue C JByMsa IepeMeHHbIMHM U ero rpadux. Pemenune cucrem aByx
JIMHEWHBIX YPABHEHUH C IByMsI IIEPEMEHHBIMU. PellieHrne cucteM NByX ypaBHECHUU,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremeHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a/1a4 aNreOpandecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJIHOM NEpEeMEHHOM. PemieHne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['paprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DOyHKIUU

KBagpatnunas ¢Qynkius, e€ rpaduk u cBoictBa. [lapabona, KoopauHaTHI
BEPUIMHBI apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

I'padukn Gyrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = x|, u ux
CBOMCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U IPOrPecCUm

[IoHsiTHE YHCIIOBOM  MOCIENOBATENBHOCTH. 3aJaHUE  IMOCIEAOBATEIILHOCTH
peKyppeHTHOM hopmyIoit u popMyIioi N-To YeHa.

Apudpmernueckass U reoMmerpuueckas mporpeccud. @Dopmynsl N-r0  4yieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.
N300pakeHne wieHOB apu(pMETUYECKON U F€OMETPUUECKON MPOrpecCuii TouKaMu
Ha KOOPAWHATHOW TUIOCKOCTH. JIMHENHBINA U 3KCINOHEHIMANBHBIN pocT. CI0KHbIE
IIPOLICHTHI.

[IJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMBI

JINYHOCTHBIE PE3VYJIbTATHI

JIn4HOCTHBIE PE3yJbTAThl OCBOCHHSI TIPOTpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTepU3yrTCs:

1) maTpuoTHYecKoe BOCITUTAHUE!

IIPOSIBJICHUEM HMHTEpECa K MNPOILIJIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATHUKH,
LEHHOCTHBIM OTHOLICHUEM K JIOCTHXKEHUSIM POCCHMCKUX MATEMaTUKOB W



POCCHICKOM MAaT€MaTH4YE€CKOW IIKOJbI, K HCIOJb30BAHUIO 3THUX JOCTHUKEHHUU B
JIPYTUX HayKax U NPUKIAIHBIX cepax;

2) TpaKIaHCKOE M JYXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 005I3aHHOCTEHN IpaKJaHWHA U peau3allii ero mpas,
MPEACTABICHUEM O MAaTeMAaTHUYECKUX OCHOBAX (YHKIMOHUPOBAHMS Pa3TUUYHBIX
CTPYKTYp, SIBICHUN, MPOUEAYp TIpakIaHCKOro ooOiiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO JTHUYECKUX MPOOJEeM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHUEM JIOCTMKEHHM HayKd, OCO3HAHMEM Ba)KHOCTHU
MOPAJTBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyI0BOE BOCIIUTAHUE:

YCTAaHOBKOM HA AaKTUBHOE Yy4YacTHE B PEIICHWH MPAKTHYECKUX  3aJad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON NpodecCHOHaIbHOM
JESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BHIOOPOM U
MOCTPOEHUEM UHUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3CTETUYECKOE BOCITUTAHUE:

CHOCOOHOCTBIO K  SMOIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, pPacCyX JICHHUM, YMEHUIO BUICTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOTO MMO3HAHMS:

OpUEHTalUueld B  JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY  HAy4HbIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NeATEIbHOCTH, ATAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LMBHIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMaTHUYECKOW KYyJIbTypOoW Kak CpPeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIEI0BATENbCKON
NEATEIbHOCTH;

6) pusuueckoe  BocmuTaHue, (HOPMUPOBAHME  KYJbTYpPhl  3[0POBbS U
HMOLIMOHAJIBHOTO OJIaronoIyyusi:

TOTOBHOCTBIO IPUMEHATh MATEMATUUECKUE 3HAHUS B MHTEPECAX CBOETO 37I0POBbS,
BEJICHUSI 370pOBOr0 00pa3za >KM3HU (340pOBOE MUTaHUE, cOaTaHCUPOBAHHBIN
peKUM  3aHATHUA W OT/AbIXa, peryiasipHas  (u3MYecKas  aKTHBHOCTH),
c(hOpMUPOBAHHOCTHIO HaBbIKa pediekcruu, MPU3HAHUEM CBOETO IMpaBa Ha OIIMOKY
Y TaKOT'O € MpaBa JIPyroro 4eyioBeKa;

7) DKOJIOTHYECKOE BOCITUTAHHE:

OpUEHTalMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM U1 pelieHus 3aaady B
00JIaCTH COXPAaHHOCTU OKpY Karoleh Cpe/ibl, MIaHUPOBAHUS MOCTYNKOB U OLEHKH
UX BO3MOXHBIX MMOCJEACTBUI AJIs OKPYXAIOLIEH Cpeiibl, 0CO3HAHUEM TII100aIbHOTO
XapakTepa KOJOTUYECKUX MPOOJIEM U IyTeH UX peIieHus;

8) amanTanus K U3MEHSIOIIUMCS YCIIOBUSAM COIMAIbHON U MPUPOTHOM CPEIbI:
TOTOBHOCTBIO K JICHICTBUSIM B YCJIOBUSIX HEONMPEAECIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH YE€PE3 MPAKTHUYECKYIO AESITENbHOCTh, B TOM YUCJIE YMEHHE
YUUTBCSl Yy JIPYTUX JIOJed, MpruoOpeTaTh B COBMECTHOW JACSITEIBPHOCTA HOBBIC
3HAHUS, HABBIKU U KOMIETEHIIUU U3 OMbITA IPYTUX;



HEOOXOMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4HcIe GOpMyIHpOBATH
UJeu, TOHATHA, TUIOTEe3bl 00 OObEeKTaX W SBJICHUSAX, B TOM YHCIE paHee
HEHM3BECTHBIX, OCO3HABATh JEPUIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHHUMAThH CTPECCOBYIO
CUTYallUl0 KaK BBI30B, TPEOYIOMIMN KOHTPMEP, KOPPEKTUPOBATh MPHUHUMAEMbIe
pemeHust U JeicTBus, (OpMYIHpPOBATh M OLEHUBATh PHUCKH M IOCIEICTBUS,
(GbOopMHPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIbTATHI

[To3HaBaTenbHBIE YHUBEPCATBHBIC YUEOHBIC EHCTBUS

ba3oBrle 1ormueckue AeUCTBU:

BBEISIBIIATD WM XapaKTePU30BaTh CYIIECTBCHHBIC IMPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTAaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;
BOCIIPUHUMATh, (HOPMYITUPOBATh U NMPEOOPA30BHIBATH CYXKIACHUS: YTBEPAUTEIIbHbBIC
U OTpUIIATeIbHBIC, EIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBJIAITH MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEUUs B
dakTax, NaHHBIX, HAONIOACHUSX U YTBEPXKICHUSX, MpeiaraTh KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JenaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

pa3OupaTh JIOKa3aTeNbCTBA MATEMATHUYCCKUX YTBEPXKACHUH (MpsMBIE W OT
MPOTUBHOTO), TPOBOJIUTH  CAMOCTOSATEIBLHO  HECIIOKHBIC  JOKA3aTelbCTBA
MaTeMaTH4eCKnX (DAKTOB, BHICTPAWBATh ApTyMEHTAIUIO, NIPUBOAUTH NMPHUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;

BBIOMpATH CMOCOO pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
perieHus, BbIOMpaTh Hanboiee TMOAXOMAIMUA C Y4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie uccienoBaTenbCKue IeUCTBUS:

UCIIOJIb30BaTh  BOIMPOCHl KaK HCCIEAOBATEIbCKUH WHCTPYMEHT TO3HAHUS,
dbopMyIMpoOBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTUBOpEUHE,  MpoOsieMy,
CaMOCTOSATEIILHO YCTaHaBIIMBaTh MCKOMOE W JaHHOE, (DOPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOO TIO3UITUIO, MHCHHUC;

MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIA YKCITIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE IO YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00bEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY COOOIA;

CaMOCTOSITeNIbHO (hopMynupoBaTh 0O0OOIIEHUs] M BBIBOJLI IO pe3yJibTaTaM
MPOBENEHHOTO  HAOMIONCHUS, HCCIICIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKKe BBIIBUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGoTa ¢ undopmarnueii:



BBISIBJISITH ~ HENOCTATOYHOCTh M U30BITOYHOCTh  MH(POpPMAIUH, JIaHHBIX,
HEOOXOAUMBIX JJIsl PEIICHUS 3a1a4H;

BBIOMpATh,  AHAJTU3UPOBATh,  CUCTEMATU3UPOBATH W HHTEPHPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHNUS,

BBIOMpaTh (hopmy mpeAcTaBieHUs MHGOPMAMK U WIUTIOCTPUPOBATH pPeEIllaeMble
3aJlayu CXeMaMH, uarpaMmMamMu, HHOU rpaduKoi 1 uX KOMOWHAIIUSAMY;

OLICHMBATh HAJIEKHOCTh MH(OpPMAIUU 10 KPUTEPUAM, IPEATOKEHHBIM YUUTEIEM
Wi c(HOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHUBHBIE YHUBEPCAJIbHBIE YUEOHBIE AEHCTBU:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXACHUS B COOTBETCTBHHM C YCIOBUAMH U
HesiMu  OOIIEHHs], SCHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W MUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/auH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTAT;

B XoA€ OOCYXIEHHUs 3aJaBaTb BONPOCHl IO CYILIECTBY OOCYKIAE€MOW TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pELIeHUs, COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUAMH JPYIUX YYaCTHHUKOB
nuanora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IIPEACTABIIATh PE3YyJbTaThl PEIICHUS 3a7add, SKCIEPUMEHTA, HCCIEI0BaHU,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3EHTALUU U OCOOEHHOCTEN ayUTOpUN;

NOHMMAaTh M MHCHOJb30BATh IPEUMYIIECTBA KOMAHAHOWM M WHIUBHUIYaIbHOU
paboTHI NP pelIeHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;

OPUHUMATh 1I€JIb COBMECTHOW JIESTENbHOCTH, IIJIAHUPOBATh OPTaHU3ALMIO
COBMECTHOM palOThl, pacmpeaeyarh BUAbl paldOT, IOroBapuUBaThCs, O00CYXAATh
MPOIIECC U Pe3ybTaT paboThI, 0000IaTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYKIeHHUs, OOMEH MHEHHUSIMHU,
MO3TOBBIE IITYPMbI U JPYTHE), BBIIOIHITH CBOIO YaCTh padOThl U KOOPIAUHUPOBATH
CBOM JCHCTBUSA C JPYTMMHM YJE€HAMHU KOMAaHJbl, OLICHMBAaTh KadyeCTBO CBOETO
BKJIaZla B OOIIMH MPOJAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM YyYaCTHUKAMU
B3aMMO/ICHCTBUS.

PerynstuBHbIe yHUBEpCaIbHbIE YUEOHbIE IEHCTBUS

CamoopraHu3zanus:

CaMOCTOATENbHO COCTAaBJAThH IUIAH, AITOPUTM PEIICHUs 3aJadu (WJIM €ro 4acTh),
BBIOMPATh CHOCOO pEIICHHs] C Y4ETOM HMMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTHUpOBATh M KOPPEKTUPOBATH BapHaHTbhl PEUICHUH C
y4€TOM HOBOI MH(POPMALIHH.

CaMOKOHTpPOJIb, SMOLIMOHATIbHBIN UHTEIJIEKT:

BJIAJETh CIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJS Ipoliecca W pe3yJbTaTa
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

NPEABUAECTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHMKHYTh IPU pEUICHUH 3aJadd,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;



OLICHUBATh COOTBETCTBHE PE3yJIbTaTa [EITEIbHOCTU IOCTABICHHOW MEIH U
YCIIOBUSIM, OOBACHSTh IPUYUHBI IOCTHXKCHUS WU HEIOCTHKEHUS 1IeTTH, HaXOIUTh
OILIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

I[TPEAMETHBIE PE3VJIbTATDBI

K xoniy o0yuyenusi B 7 kjiacce 00y4arolmuics Moiay4yuT CIeAyIolue MpeaMeTHbIe
pE3yIbTaTHI:

Yucia 1 BBIYMCIICHUSA

BrITIONTHSTH, cCoueTast yCTHBIE M MTUChbMEHHBIE TPUEMBI, apu(METUIECKHIE ACHCTBUS
C palMOHAJIBLHBIMH YHCIIAMHU.

HaxonuTh 3Ha4eHUST YUCIOBBIX BRIPAKCHHM, IPUMEHITH Pa3HOOOpa3HBIE CIIOCOOBI
U TpUEMBI BBIYMCIACHUS 3HAYCHWHA JPOOHBIX BBIPAXKEHUH, COJEpIKAIIAX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexomuts OT omHON (OPMBI 3amMcH uucen K JApyrod (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIIOPSIOYUBATH PAIIMOHATILHBIC YKCTIA.

OKpyTasTh YKCIIA.

BBITIONHATE NMPUKUAKY W OILICHKY pe3yibTaTa BBIYUCICHHUM, OICHKY 3HAYCHUUN
YUCJIOBBIX BBIPAKEHUH. BBITIONHATH JEHCTBUSA CO CTENCHSIMHU C HATYPAIbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh TPU3HAKK JCTUMOCTH, PAa3JIOKEHHUE Ha MHOKHUTEIU HaTypadbHBIX
quces.

PemaTe TpakTUKO-OPMEHTUPOBAHHBIC 3aJaud, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOTOPIIMOHAIBHOCTHIO BEIMYWH, NPOIEHTAMH, HWHTEPIPETHPOBATH
pe3yNbTaThl peIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AnreOpanyeckue BbIpaKCHHS

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMUHOJIOTUIO M CUMBOJIMKY, MPUMEHATH €€ B
Mpoliecce OCBOCHUS yueOHOT0 MaTepHaia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TMPU 3aJaHHBIX 3HAUYCHHUIX
MePEMEHHBIX.

BeITTONTHATE TpeoOpa3oBaHUs IIEJIOT0 BBIPAKECHHS B MHOTOUWICH MPHBEACHUEM
MOTIOOHBIX ClTAraeMbIX, PAaCKPBITHEM CKOOOK.

BEITTOTHATE YMHOKEHHE OJHOYWICHA HA MHOTOWIEH ¥ MHOTOYWICHA Ha MHOTOYJICH,
MPUMEHATH (JOPMYJIBI KBaJpaTa CyMMEBI M KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3IOKEHUE MHOTOWICHOB Ha MHOYKHUTEH C TIOMOIIBIO BRIHECCHHUSI
32 CKOOKH OOIIEro MHOXXHTENIS, TPYNITHPOBKH ClIaracMbIX, MPUMEHEHUS (HOpMYJT
COKpAILLIEHHOIO YMHOKCHUS.

[IpumensaTy mpeoOpa3oBaHusT MHOTOWICHOB IS PEIICHUS DPA3IHYHBIX 3a7ad U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH.

Hcmonp30BaTh CBOWCTBA CTEMEHEW C HATypaJbHBIMH TOKa3aTeIsiMU ISt
peoOpa30BaHUs BEIPAKCHUH.

YpaBHEHUS 1 HEPABEHCTBA



Pemlare nuHENHBIE YypaBHEHUs C OJHOM IIEPEMEHHOM, IPUMEHSS IpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHMS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsATh rpauueckre METOAbl MPH PELICHUM JIMHEHHBIX YpaBHEHUH U HX
CUCTEM.

[TonGupate npuMepsl Hap Yncend, ABISIOIMXCA PEIIEHUEM JIMHENHOTO ypaBHEHUS
C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JTUHEHHOTO ypaBHEHHUS C IABYMs
NEPEMEHHBIMH, MOJIb3YSACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.
PemaTe cucTteMbl ABYX JIMHEHMHBIX YpaBHEHHH C JIByMs II€PEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnaTe U pemiaTh JUHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEMHBIX YPAaBHEHUU
II0 YCIIOBHMIO 3aJa4d, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4u
NOJIyYCHHBIA PE3yNbTaT.

DOyHKIUU

N300paxaTh Ha KOOPAMHATHOM NPSAMON TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJIbl, 3aAlIMCHIBATh YHCIOBBIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OTtMmedyaTh B KOOPAMHATHOM IIIOCKOCTM TOYKHM MO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpoUTh rpaduk GyHKIUHU y = [X|.
OnuceiBaTh ¢ NOMOUIBI0 (DYHKIIUI M3BECTHBIE 3ABUCUMOCTH MEXK]y BEIMUYUHAMM:
CKOPOCTBb, BpeMs, paccTosiHue, 1LICHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOJAUTENILHOCTD, BpEMSs, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuid crnoco0® TMpeACTaBICHUS W aHaiu3a HUH(opMmanuu,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMALUIO U3 TPaUKOB pEeabHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koH1y 0o0yueHus B 8 kiacce oOydaroluics MOMYyYUT CIEAYIOINE peIMETHbIE
pE3yIbTaTHI:

YHucia v BBIYUCIICHUS

Hcnonb30BaTh HayalbHbIE MPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX UMCEI
JUTsl CPABHEHMSI, OKPYTJICHUSI U BBIUMCIICHUHN, N300paxaTh ICHCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPAUHATHOM IIPSMOM.

[IpumensaTy mOHSATHE apUPMETHUYECKOTO  KBAJPAaTHOTO KOPHS, HaXOIUTh
KBaJ[paTHbIC KOPHHU, MCIOJIB3Ysl MPU HEOOXOJUMOCTH KaJbKYJATOP, BBITIOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEM.

Hcnonb30BaTh 3aMCH OOJIBIIMX U MAJIBIX YUCEN C MMOMOIIBIO JECATUYHBIX JpoOeit
u creneneit uncna 10.

Anrebpanyeckue BbIpaXCHUS

[IpuMeHSTh TOHSATHE CTENEHU C IEJIBIM MTOKa3aTeJIeM, BBITIOHITH MPE0Opa3oBaHMUs
BBIPKEHUI, COIEPKAIINX CTEIEHU C LUEIbIM [TOKA3aTEIEM.

BBITIONHATE TOXKIECTBEHHBIE MPEOOpa30BaHUS PAIIMOHAIBHBIX BBIPAKCHUHA Ha
OCHOBE MPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMH U alIreOpandeCcKuMH APOOSIMHU.



PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA MHOKUTEIIN.

[TpumeHsaTh TpeoOpa3oBaHUsl BBIPAXKEHUW AJI PELICHMs] pa3iMuYHBIX 337ad W3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHEHHUsI U HEPABEHCTBA

Pemare JsMHEVHBIC, KBaJpaTHBIE YPAaBHEHUS U palHOHAIbHBIE YpaBHEHUS,
CBOJSIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.
[IpoBOIUTE MPOCTEMNIINE UCCIENOBAHNS YPABHEHUM U CHCTEM YPaBHEHHH, B TOM
YHUCJE€ ¢ MPUMEHEHHEM TIpaUuecKuX MpeacTaBIeHUN (YCTaHaBIMBAaTh, UMEET JI
YpaBHEHUE WM CHCTEMA YPAaBHEHHM pEIICHHS, €CIM HMEET, TO CKOJbKO, WU
npouee).

[lepexoauTh OT CIOBECHOM POPMYIHPOBKH 3a/1a4M K €€ anre0pandeckoil MOJeNu ¢
MOMOIIBIO COCTABJIEHUSI YPABHEHUS! WJIM CUCTEMBI YPAaBHEHUI, HHTEPIPETHPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJja4M MMOJTYYEHHBII pe3ysbTarT.

[IpuMeHATHh CBOKCTBA YHMCJIOBBIX HEPABEHCTB JUISI CPABHEHMS, OLIEHKH, pelIaTh
JMHENHBIE HEPAaBEHCTBA C OJHOM TEPEMEHHOW W WX CHCTEMBI, JaBaTh
rpaUyecKky0 WUIIOCTPALMI0O MHOKECTBA PEIICHUH HEPAaBEHCTBA, CUCTEMbI
HEPaBEHCTB.

DOyHKIUU

[TonumMath M UCHOJB30BaTh (PYHKUHMOHAIBbHBIE MOHATHUA M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIUU 1O €€ rpaduky.

Crpoutsb rpaduku 31€MEeHTapHBIX (YHKIMA BUAA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OHCHIBATb CBOHCTBA YHCIOBOH (yHKIIH T10
e€ rpaduxy.

K koniy o0yuenus B 9 kiiacce oOy4aromuidcsi OJIyYuT CIAEAYIOIUEe MPeIMETHbIC
pE3yIbTaThI:

Yucna v BBIYUCICHUS

CpaBHMBATH M YHOPSA0UYMBATH PAllMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.
BreimonHate apudmeTnyeckue NEUCTBUS C pPAMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE W THCHbMEHHBIE MPUEMBI, BBINOJHATH BBIYMCICHUSA C UPPANMOHAIBHBIMU
YHCJIaMHU.

HaxoauTh 3Ha4YeHHs CTENEHEW C MEIbIMH MOKA3aTEIAIMUA W KOPHEW, BBIYMCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraarh  JI€MCTBUTEIbHBIC YHUCIA, BBIIOJIHATH MPUKUIKY  Pe3yJibTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHEHUS U HEPABEHCTBA

PemaTte nuHelHbIE U KBAJpPAaTHBIE YPABHEHUS, YPABHEHUS, CBOASILIMECS K HUM,
pocTeiIme ApoOHO-paAIIMOHATBHBIC YPABHEHUS.

Pemate cucteMbl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHHUI, B KOTOPBIX OJJHO YPABHECHUE HE SABJISCTCS JTUHECUHBIM.

Pemrate TekcTOBBIC 3a7a4un aareOpandecKuM CIIOCOOOM C TTOMOIIBIO COCTABJICHUS
YPaBHEHUSI WU CUCTEMBI JBYX YPABHEHUU C IByMS IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM
YHUCJIe ¢ MPUMEHEHHEM TpapuUecKuX MpeACTaBICHH (yCTaHABIUBATh, UMEET JIA



YpPaBHEHUE WM CHCTEMA YPAaBHEHHWM PEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npouee).

Pemars ivHeliHbIEe HEPABEHCTBA, KBAaIpaTHbIE HEPABEHCTBA, N300pakaTh peIIeHNE
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMCBHIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.
Pemarp cucTeMbl JMHEWMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIKOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, H300pa)kaTh pEIIEHHE CUCTEMbl HEPABEHCTB Ha
YKCIIOBOM NPSIMOM, 3alIMCBIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MTPU PEIIEHUN PA3IUYHbIX 337a4.

OyHKIUH

Pacro3naBaTth (QyHKIIMM W3Y4YeHHBIX BHIOB. [loKa3piBaTh CXeMaTHYECKU
pacmojoXeHne  Ha  KOOPAMHATHOM  IUIOCKOCTH  TpadukoB  (QyHKUIMI
Buga: Yy = kx,y =kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= vVx,y= |x|, B
3aBUCUMOCTH OT 3HaY€HUN KO3 (PHUIIMEHTOB, OMUCHIBATh CBOMCTBA ()YHKLIUM.
Crpouts u u300paXkaTh CXEMAaTUYECKH TIpadUKU KBaJpaTUYHBIX (YHKUUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3naBaTh kBajgpaTHuHyr0 GQYHKUOUIO IO (opMylse, HPUBOIUTH HPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YucoBble OCIEN0BATENIBHOCTH U IPOTPECCHH

Pacnio3HaBaTh apu(pMETHUECKYI0O M T€OMETPUUYECKYIO IMPOTPECCUU IMPHU Pa3HbIX
croco0ax 3aJaHusl.

BBINIONHATS ~ BBIYMCIEHHMS € HMCHOJB30BaHMEM  (QopMysl  N-ro  YieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrPeECCHil, CYMMBI IIEPBBIX N YJIEHOB.
N300paxkaTh 4eHbI IOCIEI0BATETbHOCTH TOYKAMH Ha KOOPIUHATHOM TJIOCKOCTH.
Pematp 3agaun, CBA3aHHBIE C YUCIOBBIMU MOCIEIOBATEIBHOCTAMH, B TOM YHCIIE
3alayd U3 peaJbHOM >KU3HU (C HCIOJB30BAHUEM KaJbKYJISITOpa, LU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHHPOBAHUE

7 KIIACC

Ne || HammenoBaHue KonnuectBo yacoB | DnekTpoHHbIC (IU(PPOBHIE)

I/T|| PasJeNnoB U T€M  |[Beero Kontponsasre || [IpakTueckie 00pa3oBaTeNbHBIC PECYPCHI

HporpaMMBI paboThI paboTHI

1 |Yucnawm 25 1 [[BubmuoTeka [JOK
BBIUUCIICHHS. https://m.edsoo.ru/7f415b901]]
PanmonanbsHbie
qucna

2 ||Anrebpandeckue 27 1 [[BubmuoTeka [JOK
BBIpa)KEHUS https://m.edsoo.ru/7f415b901]]

3 ||[YpaBHEeHUS U 20 1 [[BubmuoTexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90]]

4  |[KoopauHaTel 1 24 1 [[bubmmoTeka [ITOK
rpaduku. OyHKIUH https://m.edsoo.ru/7f415b901]]

5 |lloBTOpenue u 6 1 [[bubmmoTeka [ITOK
000011eHne https://m.edsoo.ru/7f415b901]]

‘I[06aBI/ITB CTPOKY

OBILEE 102 5 0

KOJIMYECTBO

YACOB I10

[TPOTPAMME

8 KUIACC

Ne || HammenoBanue KomnnaectBo uacos ‘ DnexTpoHHbIE (ITUPPOBLIE)

n/m|  pasjiesnioB U TeM  |([Beero Kontposbhsle || [lpakTuueckne 00pa3oBaTeNbHbIE PECYPCHI

HpOTpaMMBI paboTHI paboTHI

1 |Yucnawm 15 [[BuGmmoTteka [IOK
BBIUUCIICHHS. https://m.edsoo.ru/7f417af8]]
KBagparusle KOpHU

2 |Yucnawu 7 [[BubmunoTexa [JOK
BBIUUCIICHHS. https://m.edsoo.ru/7f417af8]]
Crenens C 1eTbIM
MoKa3areieM

3 ||AnreOpandeckue 5 1 [[bubmmoTeka [TOK
BBIPKEHUSI. https://m.edsoo.ru/7f417af8]]
KBanparublii
TPEXUIECH

4 ||Anrebpandeckue 15 1 [[BubmunoTexa [JOK
BBIpAKECHUS. https://m.edsoo.ru/7f417af8]]
Anrebpanueckas
IpoOb

5 |[YpaBHeHnus u 15 1 [[BubmunoTexa [JOK
HEpaBEHCTBA. https://m.edsoo.ru/7f417af8]]
KBanparusle
ypaBHEHUS

6 |YpaBueHus u 13 [[BubmmoTteka LIOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8]]
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Ne ||  HaummenoBanue KonuuecTBo yacos DOnekTpoHHbIE (IUPPOBEIE)
n/nj|  pasaesnoB U TeM  |([Beero Kontponshsie || [lpakTudeckne o0pa3oBaTesibHbIE PECYPCHI
HPOrpaMMbI padoThI padoThI
Cucremsl
ypaBHEHUHN
7 ||YpaBHeHuUs u 12 1 [[PubmuoTexa [JOK
HEPABCHCTBA. https://m.edsoo.ru/7f417af8]]
Hepapencrtpa
8 | DyHKIMH. 5 [[PubmuoTexa [JOK
OCHOBHBIE TIOHSATHS https://m.edsoo.ru/7f417af8]]
9 | ®yHKuUM. 9 [[bubnuoTexa HJOK
UrcioBble QyHKIMN https://m.edsoo.ru/7f417af8]]
10 |[[ToBTOpEHUE U 6 1 [[bubmuoteka [IOK
00001eHne https://m.edsoo.ru/7f417af8]]
‘I[06aBI/ITB CTPOKY
OBILEE 102 5 0
KOJIMYECTBO
YACOB I10
[TPOTPAMME
9 KJIACC
Ne HaumenoBanue KosmuectBo wacos ‘ DnexkTpoHHbIE (IUPPOBEIC)
n/m|  pasgenoB U TeM  (Beero KonrponsHbie|[Ipaktecke o0pa3oBaTenbHbIE PECYPCHI
[pOrpaMMBl paboThI paboThI
1 |Ywmcna u Berumcinenus. | 9 [[BuGmmoTteka [IOK
JlelicTBUTEITbHBIC https://m.edsoo.ru/7f419d08]]
qrcia
2 ||YpaBHeHUs u 14 1 [[BuGmmoTteka [IOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08]]
YpaBHEHUS C OJTHOM
IIEPEMEHHOMN
3 ||YpaBHeHwms u 14 1 [[BubmuoTexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08]]
Cucremsl ypaBHEHUI
4 |[YpaBHEeHUS U 16 1 [[BubmuoTexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08]]
HepaseHcTBa
S5 || DynKIHH 16 1 [[BubmmoTteka [IOK
https://m.edso0.ru/7f419d08]]
6 |YwucnoBeie 15 1 [[BubmuoTexa [JOK
MOCIIEI0BATEIHHOCTH https://m.edso0.ru/7f419d08]]
7 |[ToBTOpenue, 18 1 [[BubmunoTexa [JOK
06o0r1enue, https://m.edsoo.ru/7f419d08]]
CUCTeMAaTU3aIIH
3HAHUI

‘]_-[06aBI/ITB CTPOKY
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Ne HaumenoBanue KonuuecTBo uyacoB DOnekTpoHHbIE (IUGPOBEIE)

n/n||  pasuenoB U TeM  (Beero Kontposnsusie|[[lpakTideckne o0pa3oBaTeNibHbIE PECYPCHI
HPOrpaMMbI paboTHI padoThI

OBIIEE KOJIMYECTBO || 102 6 0

YACOB I10

[TPO'PAMME




YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 0a30BbIif ypoBeHb: yueOHHK, 7 kinacc/ Makaperues FO.H.,
Munmrok H.I'., HemmkoB K.W. u npyrue; nox pea. Tenskockoro C.A., AKITMOHEpHOE OOIIECTBO
«M3parensctBo «lIpocBerienne»

» Marematuka. Anrebpa: 8-if kiacc: 0a30BbIi ypoBeHb: yueOHHK, 8 kiacc/ Makaperue FO.H.,
Munmtok H.I'., Hemikos K.W. u apyrue; nox pexn. TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«M3parensctBo «lIpocBemienne»

* Marematuka. Anrebpa: 9-it kiacc: 6a30Bblif ypoBeHb: yueOHHK, 9 kinacc/ Makaperues FO.H.,
Mungtox H.I'., Hemikos K.M. u npyrue; nox pexn. TensikoBckoro C.A., AKIIMOHEpHOE 00I11ECTBO

«3marenscTBO «lIpocBemenune»

METOINYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

* Marematuka. Anrebpa: 7-i kiacc: 0a30BbIif ypoBeHb: yueOHHK, 7 kiacc/ Makaperues FO.H.,
Munatok H.I'., HemikoB K.W. u npyrue; nox pea. TensxoBckoro C.A., AKIIMOHEpPHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenue»

* Marematuka. Anre0pa: 8-if kitacc: 0a30BbIi YpOBEHb: yueOHUK, § kiacc/ Makapeiue 10.H.,
Munrok H.I'., HemkoB K.U. u apyrue; nox pea. TenskoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBenienne»

* Marematuka. Anre0pa: 9-if kiacc: 0a30BbIi YpOBEHb: yueOHUK, 9 kiacc/ Maxkapeiue 10.H.,
Mungtok H.I'., Hemikos K.M. u npyrue; nox pexa. TensikoBckoro C.A., AKIIMOHEPHOE 00I11ECTBO

«M3paTenbpeTBO «HpOCBeH_IeHI/IC»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90
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