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Anrebpa sBIS€TCS OAHUM W3 OMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUS: OHA
oOecrieunBaeT H3y4YEHHE JPYTUX JUCHUIUIMH, KaK €CTeCTBEHHO-HAy4YHOTO, TaK |
TYMaHUTapHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAUMO MJIs MPOJOJKCHHs OO0pa3oBaHUS U B
MOBCEAHEBHON  KM3HMU. Pa3Butue y oOydalomMXCs HAyYHBIX TMPEACTaBICHUNA O
MPOUCXOXKJIEHUM W CYHIHOCTH ajreOpandyeckux aOcCTpakuuii, crnoco0e OTpakeHus
MaTeMaTUYeCKOM HAyKOW SIBIGHUA U TMPOIECCOB B TMPUPOJE U O0OIIecTBE, poJiU
MaTEMaTUYECKOr0 MOJICIMPOBAaHUSI B HAYYHOM IIO3HAHUM M B MPAKTHKE CIOCOOCTBYET
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAYECTB MBINLICHUS, HEOOXOIUMBIX st
ajantali B COBPEMEHHOM LHM(ppoBOoM oOmecTBe. l3yueHue anreOpsl oOecreynBaeT
pa3BUTHE yMEHHUs HaOMoAaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUICHHS, CIOCOOHOCTH apTyMEHTHPOBAHHO 0OOCHOBBIBATH CBOU JICUCTBUSA U
BBIBOJIbI, JOPMYIHPOBaTh yTBepxkAcHUI. OcBOEHHE Kypca anreOpbl 00ecrednBacT pa3BUTHE
JIOTHYECKOTO MBINUICHUS] OOYYaroIIMXCS: OHU HCIHOJB3YIOT JACTYKTUBHBIE U WHAYKTUBHBIE
paccyxJieHus, o0oOLIeHne U KOHKPETH3allMio, a0CTparupoBaHue W aHajoruto. OOydyeHue
anrebpe  MpeAmonaraeT — 3HAUMTENbHBIA  OOBEM  CaAMOCTOSITENIBHOM  JESTENIbHOCTH
o0Oydaromuxcsi, TOSTOMY CaMOCTOSTEIbHOE pEIICHHe 3aJad  SBISAETCA peanu3alfei
JeSATEIbBHOCTHOIO IPUHLIUIIA O0yUYEHUSI.

B crpykrype nporpamMmel ydeOHOro Kypca «Anredpa» A OCHOBHOTO OOILEro
o0pa30BaHMsl OCHOBHOE MECTO 3aHUMAIOT COJECpPKATEIbHO-METOAUYECKHe JUHUM: «YHucna u
BBIUUCIICHUS», «ANredpandyeckue BhIPaXKEHU», «YPABHEHUS U HEPABEHCTBa», « DYHKIIMW.
Kaxgass u3 3TUX coAepKaTelbHO-METOANYECKUX JIMHUN PAa3BUBAETCS Ha NMPOTSHKEHUU TPEX
JeT U3y4eHUs Kypca, B3aUMOJICHCTBYsI C IpYTUMH €ro JIMHUSAMU. B xone n3ydeHus: yueOHoro
Kypca o0OydaromMMcs MPUXOAUTCS JIOTUYECKH paccy’kKIaTh, HCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK. B CBSI3U € ATHM B pOrpaMMy y4eOHOTO Kypca «Anre0pay BKIIOUEHBI
HEKOTOPBIE OCHOBHI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3/iefiax MaTeMaTHYeCKOTO
00pa3oBaHMsl W CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIIMMHCS OCHOB YHHBEPCAIBHOIO
MaTeMaTH4eCKOTo s3bIka. CoaepKaTeIbHON U CTPYKTYpHOM OCOOCHHOCTHIO y4eOHOTO Kypca
«AnreOpay SBISETCS €T0 UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUUA «YWClIa YW BBIYUCICHUS» CIIY)KUT OCHOBOM [JI HAJIbHEUIIETro
U3YyYEHUs MAaT€MaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JOTMUECKOrO MBIIIJICHHUS,
(OpMHUPOBAHKIO YMEHUS TOJIB30BATHCS AITOPUTMaMHU, a TAK)KE MPUOOPETEHUIO MPAKTUUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MIOBCEAHEBHOM KM3HU. Pa3BUTHE MOHATHSA O YUCIE HA YPOBHE
OCHOBHOTO 0011er0 00pa30BaHus CBSI3aHO C PALIMOHAIBHBIMU U UPPALMOHATIBHBIMU YHUCIAMHU,
(dopMUpOBaHHEM TPEACTABICHUH O JAECWCTBUTEIBHOM YHCJE. 3aBEepLICHHE OCBOCHUS
YUCJIOBOM JIMHUU OTHECEHO K CpeHeMYy 00I1IeMy 00pa3oBaHUIO.

Conepxanue JBYX aireOpanuyecKux JHUHUA — «AJTeOpanvyecKue BBIPAKCHUS» U
«YpaBHEHHMsI UM  HEPABEHCTBa»  CHOCOOCTBYeT (OPMHUPOBAHHMIO y  OOydYaromMXcs
MaTEeMaTHYECKOTo armapara, HeoOXOIWMOTO IJisi pEeHICeHHs 3a7ad MaTeMaTHUKH, CMEXHBIX
NpPEeIMETOB M MPaKTUKO-OPUEHTHPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOTO OOIIETo
oOpa3oBaHHs y4YeOHBI MaTepuan TPYNIHPYETCS BOKPYT pPaIlMOHAIBHBIX BBIPAKEHUI.
Anrebpa JEeMOHCTPHUPYET 3HAYCHUE MAaTEMAaTHKH KaK S3bIKa JJIs1 TOCTPOCHUS MAaTEMAaTHUECKUX
MOJIeJIel, OMMCaHus MPOLIECCOB M SIBJICHUM peanbHOro Mupa. B 3amaunm oOydeHus anredpe
BXOJAT TaKXe JajbHeiliee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOJUMOro, B
YaCTHOCTH, ISl OCBOGHHSI Kypca HH(POPMATHKH, W OBJAJCHHE HaBBIKAMHU JI€TyKTHBHBIX
paccyxaenuii. [IpeoOpazoBanre CUMBOJIBHBIX (POPM CITOCOOCTBYET PAa3BUTHUIO BOOOPAKEHUS,
CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.



Conepxxanre  (QyHKIMOHATBLHO-TpAUUECKOW JHHUM  HAIlEJIEHO Ha  MOJIY4YEHUE
oOydJarormumMucs 3HAaHUKA O (YHKIUSAX KaK BaKHEHIIEW MaTEeMaTHYECKOM MOACIH s
OTIMCaHUSI W WCCJIEAOBAHMS PA3HOOOPA3HBIX MPOIECCOB U SIBICHWW B MPHUPOJIEC M OOIIECTRE.
W3yyenne marepuana CIOCOOCTBYET Pa3BUTHIO y OOYYAOMIMXCS YMEHHS HCIOIh30BaTh
pa3lIMuHbIE BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKU — CIIOBECHBIE, CUMBOJUYECKHUE,
rpaguvecKkue, BHOCUT BKJIAJ B (OPMHUPOBAHHWE NPEICTABICHUNA O POJM MAaTEMaTUKH B
Pa3BUTUU LUBUIN3ALMU U KYJIbTYPBHI.

CornacHo yuyeOHOMY IUlaHy B 7-9 Kilaccax wu3ydaercs y4eOHbIH Kypc «Anredpay,
KOTOPBIN BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3fienbl cojepkanus: «Hucna u BBIYUCICHUS,
«Anredpanyeckue BhIpAKEHUSN», « Y paBHEHUS U HEPABEHCTBA», « DYHKIIUI.

Ha u3yuyenue yuebHoro kypca «Anredpa» orpoaurcs 306 gacon: B 7 kiacce — 102 yaca
(3 yaca B Heneno), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B
HEJIETIO).



COJAEPXKXAHUME OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jlpobu OOBIKHOBEHHBIE U JECATHYHBIE, MEPEXO] OT OJHOM (OpMBI 3amucu apodeit K
npyroi. IloHATHEe panMOHAJIBHOIO 4YHClA, 3aluCh, CpPABHEHUE, YIOPSAOYMBAHHE
palMOHAIbHBIX Yncen. Apu(pMETHUYECKHE ENUCTBUS C pallMOHAIbHBIMU 4MclaMu. PemieHue
3aJ1a4 U3 peanbHOM IMPAaKTUKKU HA YacTH, Ha IpOOHu.

CreneHb C HaTypaJbHBIM IIOKa3aTeNeM: OINpeAeieHUE, IPeoOpPa30BaHUE BHIPAKEHUIN Ha
OCHOBE OTIpeICNICHUs, 3aUCh O0NbIINX yucel. [IpoIeHThl, 3aiCh MPOLIEHTOB B BUE IPOOH U
IpoOu B BUJE MPOLIEHTOB. Tpy OCHOBHBIE 33a/1a4i HAa MPOLEHTHI, PEIIEHUE 3a/1a4 U3 PEATbHOU
IPaKTUKH.

[IpuMeHeHne NPU3HAKOB JETMMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYPAJIbHBIX YHACEIL.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi ¥ oOpaTHasi IPONOPLHOHATBHOCTH.

AJuiredOpanyecKue BbIPaKEHUA

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEPEMEHHOMU. J[OIyCcTUMBbIE 3HAYECHMS
nepeMeHHbIX. llpencraBneHue 3aBUCHMOCTH MEXAY BEIMUYMHAMU B BUAE (HOPMYIIBI.
Boruncnenuss mo ¢opmynam. IlpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOMXJAECTBEHHO
paBHBIE BBIPAKEHUS, IPaBUia IPeoOpa30BaHUs CyMM U NPOU3BEACHUM, MTpaBUila PaCKPBITUS
CKOOOK 1 IIPUBEJIEHUS TOJOOHBIX CIIaraeéMblX.

CBoOMiCTBa CTENEHM C HATyPAJIBHBIM IIOKA3aTEIIEM.

OpHounens! 1 MHOrouIeHbl. CTeneHp MHOrowieHa. CioKeHne, BBIYUTaHUE, YMHOXKEHUE
MHOT04JIeHOB. DOpMynbI COKPAIIEHHOTO YMHOXKEHHUA: KBAAPAT CYMMBI U KBaapaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pas3nokeHne MHOTOYJIEHOB HA MHOKHUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOPEHb YpaBHEHUS, NMPaBUiia MpeoOpa30BaHKs ypPaBHEHUS, PABHOCHIBHOCTh
YPaBHEHU.

JInHeliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIO KOPHEM JIMHEMHOTO YpaBHEHMS,
pelleHne JTUHEHWHbIX ypaBHeHHI. COCTaBIE€HHE ypaBHEHHUM IO YCIOBUIO 3agauu. PemieHue
TEKCTOBBIX 3374 C [IOMOILBI0 YPAaBHEHUH.

JluneitHoe ypaBHEHUE C JIByMs MEepeMEHHBIMU U ero rpadguk. Cucrema IByX JTUHEHHBIX
ypaBHEHUHN C JBYMs MEPEMEHHBIMU. PerieHue cuctem ypaBHEHHUN CIIOCOOOM TOJICTAHOBKH.
[IpuMeps! peleHus TEKCTOBBIX 3a4a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKUMHA

Koopannara Ttoukn Ha npsMmou. UuciioBble MPOMEXYTKH. PaccTosiHue Mexay AByMs
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpsimoyronbHast cucrema koopaunar, ocu Ox u Oy. Abcrucca U opJiMHaTa TOYKH Ha
KOOpJIMHATHOM miockocTH. [Ipumepsl rpadukoB, 3agaHHbix GopMynamu. Ytenue rpa@ukos
peanbHbiX 3aBucuMocTeil. Ilonstue ¢ynkuuu. ['padux dynkuuu. CoiicTBa (QyHKIU.
Jluneiinas ¢pynkuus, e€ rpaduk. ['paduk dynkmuu y = |X|. ['padudeckoe perieHue JIMHEHHBIX
YPaBHEHUM U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KUIACC

Yucaa v BIYMCICHUA
KBaapartueiii kopenb u3 uucna. l[lonstue o0 wupparmoHaibHOM uuncie. JlecsiTudHbIe
MPUOIIMKEHUST UPPAITMOHAIBHBIX Yrcesn. CBONCTBAa apu(PMETHIECKUX KBAJAPATHBIX KOPHEH U



UX T[pUMEHEHHEe K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHHM W BBIUUCICHHSIM.
JlencTBUTEIbHBIEC YUCIIA.

CreneHb ¢ LebIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJiredpanyeckue BbIpaKeHUs

KBaapatHblil TpEXWIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO anredpandeckoil npodu. CiioxeHue,
BBIUMTAHKNE, YMHOXKEHUE, ACJICHUE allreOpanyeckux IpoOeii. PalioHanbHble BBIPAKEHUS U UX
npeoOpa3zoBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢hopmysia KOpHEH KBaJpaTHOro ypaBHeHusa. Teopema Buera.
Pemiennie ypaBHeHUMN, CBOISIIMXCS K JUHEWHBIM M KBaApaTHbIM. lIpocreifmme apoOHO-
palMOHAJIBHBIE YPAaBHEHHS.

['padrueckas uHTEpHpeTalvsd ypaBHEHUN C JBYMS NIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUM C AByMsS NEPEMEHHBIMU. [IpuMephl penieHnst CUCTEM HEJMHEWHBIX YPAaBHEHUU C
JBYMSI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

UucnoBble HEpaBEeHCTBA M WX CBoMcTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMIBHOCTP HEpaBeHCTB. JIMHEHHBIE HEpPAaBEHCTBA C OAHOM nepeMeHHOW. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuuu. O61acTh ONpeNEaeHUsI 1 MHOXKECTBO 3HaUeHUNH QPyHKIMU. CrIocoObI
3aaHus (PYHKITUH.

I'padux dbynkuun. Urenue cBoiicTB (ynkuuu mno e€ rpaduky. [Ipumepst rpadukon
(GYHKIMH, OTpa)xarouX peajbHbIe MPOLECCHI.

@OyHKIMY, ONHUCHIBAIOIIUE MPSIMYIO U OOpAaTHYIO MPOMOPLUOHAIBHBIE 3aBUCUMOCTH, UX
rpabuxu. Oynxupn Y = X2, Y = X3, y = VX, y=|x|. [padudeckoe pemenune ypaBHEHHl U
CHCTEM YpPaBHEHUM.

9 KIIACC

Yucaa v BIYMCICHUSA

PaunonanbHble YKciia, MPpALMOHATIBHBIE YHCIIa, KOHEUHbIE U OECKOHEUYHBIE JECATUYHbIC
apobu. MHOXKECTBO IEHWCTBUTEIBHBIX YHCEN, JCHCTBUTENIbHBIC YHCIIAa KaK OCCKOHEYHBIC
JecsTUUHble  apobu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKIY  MHOXECTBOM
JEUCTBUTEBHBIX YUCEIl U KOOPJAUHATHOU MPSIMOM.

CpaBHeHHME NEWCTBUTENBHBIX UYUCEN, apuPMETHUECKHE IEUCTBUS C JNEHCTBUTEIbHBIMU
YUCIIAMH.

Pasmepsl 00BEKTOB OKpPYKAIOIIETO MHpPA, JJIMTEIBHOCTb IMPOLECCOB B OKPYXKAIOLIEM
MUpeE.

[Tpubnu>kéHHOE 3HAUYEHHE BEJIUYUHBI, TOUYHOCTh NpUOIMxKeHUs. OKpYIrJIeHHe Yucel.
IIpuknKa 1 OLIEHKA pe3yJIbTaTOB BHIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JTUHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOOAIIMXCS K  KBaApaTHBIM.
buksanpatHoe ypaBHeHue. lIpuMepsl pelieHuss ypaBHEHHU TPETbEU U YETBEPTOU CTENECHEUN
Pa3JI0KEHNEM Ha MHOKUTEIH.

Pemenue  apoOHO-palMOHANBHBIX — ypaBHeHWH.  PemieHne  TEKCTOBBIX  3ajaad
aNredpandecKuM METOJIOM.



VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMHU M €ro rpaduk. Pemienue cucteMm ABYX JTUHEHHBIX
YPaBHEHUM C AByMS NEPEMEHHBbIMU. PelreHue cucrteM IBYX ypaBHEHHM, OJHO U3 KOTOPBIX
JUHEWHOoEe, a Apyroe — BTOpoi creneHu. ['paduueckas HHTEpIpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alreOpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHne cucrteM JMHEHWHBIX
HEPaBEHCTB ¢ OJHOM mepeMeHHOU. KBaapaTHbie HepaBeHcTBa. ['paduueckas nHTEprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DOyHKUIMHA

KBanpatuunas ¢yskuus, e€ rpaguk u cpoiictBa. Ilapabosa, KOOpAMHATHI BEPIIMHbI
napaboJibl, 0Cb CUMMETPHUH 1apaloJIbl.

I'padukn Gyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux cBoiicTsa.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCcum

[ToHsATHE YMCIOBOM MOCIIEIOBATEIBHOCTH. 3a/IaHUE TTOCJIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyinoi u popMyoit N-ro yseHa.

Apudmernueckass U reoMmerpuyeckas nporpeccud. QPopmynsl  N-TO  4ieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrPECCUil, CYMMbI IEPBBIX N YJIEHOB.

N300pakeHre WICHOB apHU(PMETUYECKON M reOMETpPUYECKOW MPOrpeccHil TOUKamMu Ha
KOOPAMHATHOM IJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIMAIBHBIN POCT. CIOKHBIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHUS MPOrpamMMbl Y4eOHOro Kypca «AmnreOpay
XapaKTEePU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K MPOUUIOMY M HACTOAILIEMY POCCHMCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSM POCCUUCKHX MATEMaTUKOB M POCCHUHCKOU
MaTeMaTUYECKOW IIKOJbI, K WCIOJb30BAHUIO ATUX JOCTWKEHHH B JAPYrMX HayKax H
MPUKIATHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEH Tpa)xJaHWHA W pealu3alli ero Mpas,
MPEACTABIICHUEM O MaTEMaTHYECKMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBJICHUH, MPOLEYP TPAKIAHCKOTO 00IIecTBa (HarpuMep, BEIOOPHI, OIPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATUYECKUX TPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCOBHAHUEM Ba)KHOCTH MOPAIBHO-3TUYECKUX IPUHIUIIOB B IESITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOI Ha aKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKHUX 3aJa4 MaTEMaTHYECKON
HAIpPaBJICHHOCTHU, OCO3HAHUEM BAXXHOCTH MAaTEMaTHUYECKOro O0pa3oBaHUs HA MPOTSHKEHUU
BCEU >KM3HU JJIs1 YCIIEUTHOW MPO(EeCCHOHANBHON NEATeIbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX
yYMEHUH, OCO3HAHHBIM BBIOOPOM U MOCTPOEHUEM MHAMBHUIYATBLHON TPAeKTOPUU 00pa3oBaHUs
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBHIO K AMOIMOHAJIBLHOMY M 3CTETUYECKOMY BOCIHPHUSTHIO MaTEMaTUYECKUX
00BEKTOB, 3aJad, pEUIeHUM, pacCyX IACHUW, YMEHHUIO BHJIETh MaTEMAaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpHEHTallMel B JCSATEIHHOCTU Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEICTaBIICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4YEJIOBEKAa, MPUPOJABI M OOIIECTBA, MOHUMAaHUEM
MaTEeMaTUYeCKONM HayKu Kak cdepbl YeIOBEUECKOW IesATEIbHOCTH, JTAnoB €€ pa3BUTUSA U
3HAYUMOCTU I Pa3BUTUS LUBWIW3ALWH, OBJAJACHUEM SI3BIKOM MaTEMaTUKU W
MAaTEMAaTHYECKOW KYJIbTYpOM KaK CPEACTBOM IIO3HAHHMS MHUpPA, OBJIAJCHUEM MPOCTEHIINMHU
HaBBIKAMHU HUCCIIE/IOBATEIILCKON NEATENbHOCTH;

6) ¢usnueckoe BocnuTaHUue, (POPMHPOBAHHE KYJBTYPbl 3I0POBbA H
IMOIMOHAJILHOTO 0JIaronoJyuns:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHYeCKUE 3HAHUSI B HWHTEpPEcax CBOETO 3710POBbS,
BEJICHUS 3JI0POBOTO 00pa3za *KW3HU (30POBOE MUTAHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATHUM
U OTIbIXa, peryispHas ¢u3nueckass akTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH,
MIPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY M TAKOTO e MpaBa JPYroro 4eJIoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpHEHTallMel Ha MPUMEHEHNE MaTEeMaTUISCKUX 3HAHUW ISl pelieHus 3a/1ad B 00JacTu
COXPAaHHOCTH OKpPY’KaloUIeH Cpefpl, MIAHUPOBAHUSI MOCTYIKOB M OLEHKH HX BO3MOXHBIX
MIOCJICJICTBUMN JIJIsI OKPY’KAIOIIEH Cpebl, 0CO3HAHUEM TII00ATBHOTO XapaKTepa KOJIOTUUECKIX
po0JIeM U MyTel WX PeIIeHus;

8) ajanTanusa kK U3MEHAIOIUMCS YCJIOBUAM COUMAJIBLHON M IPUPOAHOI Cpe/bl:



TOTOBHOCTBIO K JEHCTBUAM B YCIOBUSAX HEONPENEIEHHOCTH, ITOBBIIEHUIO YPOBHS CBOEN
KOMIIETEHTHOCTH Y€pe3 IIPAKTUYECKYIO NE€ATEIBHOCTD, B TOM YUCIIC YMEHUE YUUTHCA Y APYTUX
JrOACH, MPHOOpeTaTh B COBMECTHOM AEATEIHLHOCTH HOBBIE 3HAHNS, HABBIKU M KOMIIETEHIIUU U3
OIIbITA IPYTHX;

HEOOXOMMOCTHIO B (JOPMUPOBAHUN HOBBIX 3HAHUU, B TOM YKcCie GOPMYyIUPOBATH UJEH,
MOHSTHSA, TUIIOTE3bl 00 00BEKTAX U SBICHHIX, B TOM YHCJIE paHee HEU3BECTHHIX, OCO3HABATH
neUIUTBH COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH, IITAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUl0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIINI KOHTpMEP, KOPPEKTUPOBATH NMPUHUMAEMBbIE PELICHUS U
neicTBus, POpMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUSA, GOPMUPOBATH OMBIT.
METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHH

ba3oBble Jornyeckue aAeicTBU:

BBISBJISITh M XApaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUN MEXAY TMOHATUAMH, (QOPMYIHPOBATH OMPENCNCHUsS TOHATUMA,
yCTaHaBJIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCHU(PUKAIMKM, OCHOBaHUS g OOOOIICHUS U
CpaBHEHMS, KDUTEPUHU IMPOBOJUMOIO AHAIIN3A;

BOCIIPUHUMATh, (HOpPMYyIUpOBaTh U MPeoOpa3OBbIBATH CYXKIACHUS: YTBEPAUTEIbHbIE U
OTpHUIIaTEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEUMs B (akTax,
JAHHBIX, HAONIONCHUSIX W YTBEPXKICHUAX, TMpejaratb KpUTEPUU JJIS  BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JeJaTh BBIBOJbI C HCMOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKIIFOUEHHUN 110 aHAJIOTUH;

pa3duparh J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUHN (TIpsMble U OT MPOTUBHOTO),
MPOBOJAUTL  CAMOCTOSITEJILHO HECJIOXKHBIE JI0Ka3aTelIbCTBA MaTEMaTHUYeCKUX  (PaKTOB,
BBICTpaMBaTh AapryMEHTAlUI0, TPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYXKICHUS,

BBIOMpATH CIMOCOO pelieHus: yueOHOUM 3amaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHUS,
BBIOMpATh Han0oJIee MOAXOSIINMN ¢ YIETOM CaAMOCTOSITENIbHO BbIICIEHHBIX KPUTEPHUEB).
ba3zoBble uccienoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATEIBCKUN MHCTPYMEHT IO3HAHMS, (HOPMYIUPOBATH
BOIPOCKI, (DUKCUPYIOIIME MPOTUBOPEUHE, MpoOJIeMy, CaMOCTOSITEIbHO YCTaHABJIUBAThH
HMCKOMO€ U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO0, MHCHUE;
MPOBOJIUTh IO CAaMOCTOATENBHO COCTABJICHHOMY IUJIAHY HECJOXKHBIA  SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAaHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOON;

CaMOCTOSITENIbHO (OpMyIHpOBaThH OOOOIIEHUS W BBIBOJBI IO PE3YJIbTaTaM IPOBEAEHHOTO
HAOJII0/ICHUS], UCCIIEIOBAHMUSI, OIIEHUBATh JJOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000IIICHUH;

MPOTHO3UPOBATHh BO3MOYKHOE PA3BUTHUE MPOLIECCA, & TAKKE BBIJBUTATh MPEAOI0KEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WHGMOPMAIMH, JAaHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;



BbIOMpaTh, aAHAIM3UPOBATH, CHUCTEMATU3UPOBATh U HHTEPHPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

BbIOUpaTh (popMmy mpeAcTaBieHUs HHPOPMAIMM U WLUIIOCTPUPOBATH peEIIaeMble 3aJauu
CXEMaMH, AMarpaMMaMHy, HHOU rpauKoi U UX KOMOMHALIUSAMU;

OLICHHMBATh HAAEXHOCTh HMH(POPMALMU [0 KPUTEPHUSM, NPEUIOKEHHBIM YUHUTEIEM WU
c(OpMYJINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

BOCIIPUHUMATh U (POPMYIHpPOBATH CYKICHHS B COOTBETCTBUM C YCJOBHSIMH U IEISIMH
oOIIeHusl, SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTb NOSICHEHUS MO XOAY pELIEHUs 3a7a4yd, KOMMEHTHUPOBATh IOJTY4YEHHBIH
pe3yJbTarT;

B XOA€ O0OCYXJEHHs 3aJaBaTh BOINPOCHI MO CYLIECTBY OOCYXIaeMOM TEMbl, MpPOOJIEMBI,
perraeMoil 3a1aum, BbICKA3bIBaTh UJIEU, HAIICJICHHbBIE HA MOUCK PELIEHUs, CONOCTABISATh CBOU
CYXKIECHUSI C CYXKJACHUSAMHU JIPYTHMX YYaCTHUKOB JUAJora, 0OHapyKMBaTh pa3iNyuue U CXOJCTBO
NO3ULIKIA, B KOPPEKTHOU popMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTaBIATh PE3yJbTAaThl PEHICHUs 3aJaud, SKCIEPUMEHTa, MCCIEI0BaHUsA, MPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (OpMAT BBICTYIUIEHHS € Y4YE€TOM 3a1ad MPE3CHTALMH U
0COOEHHOCTEN ayTMTOPUH;

NOHMMAaTh M HCHOJb30BaTh IMPEUMYIIECTBA KOMAaHJHON W WMHIUBUAYaJIbHOW paboOThl Ipu
pElIeHNN yYeOHbIX MaTEMaTHUYECKUX 33]1a4;

IPUHUMATh 1I€JIb COBMECTHOM JESTEIBHOCTH, IUIAHWPOBATh OPTaHU3ALMI0 COBMECTHOM
paboThl, paclpeneniarb BHAbI padOT, JOrOBapUBaTbCA, OOCYX AAaTh IMPOLECC M PE3yibTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIHOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCyxkaeHHs, OOMEH MHEHUSIMH, MO3TOBbBIE
HITYPMBI U JPYTHE), BBINOIHATH CBOIO 4acTh pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBUS C
JPYTMMH YI€HaMU KOMaHJbl, OL€HMBATh Kaue€CTBO CBOErO BKJIaJa B OOIIMHA HPOAYKT IO
KpUTEpUsM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA

Camoopranusamnus:

CaMOCTOSITENIbHO COCTABJIATH IUIaH, QJITOPUTM pEIIeHUs 3aJaud (WK €ro 4acTh), BbIOUpATh
crnoco0 peuieHust ¢ Y4YETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(MOPMALIHH.
CaMOKOHTPOJIb, IMOIMOHAJIBHBIN HHTEJJICKT:

BJIAJETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoliecca W pe3yJbTaTa peleHus
MaTeMaTHYEeCKOM 3aJ1a4H;

IPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PpELIEHUM 3a/Jadd, BHOCUTH
KOPPEKTUBbI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yibTaTa JACSITENbHOCTH TOCTAaBICHHON WEMM U YCIOBUAM,
OOBACHATh MPUYMHBI JOCTUKEHUS WIM HEAOCTHXKEHHUS UENH, HaXOOuTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuyeHuss B 7 kJjacce oOy4arolMICS MOJYYHUT CIEAYIOLIAE IPEAMETHBIE
pE3yabTaThI:
YucJia 1 BLIYUCJICHUSA



BbImonHsATe, couerasi YCTHbIE U NMHCbMEHHBIE MPHUEMBI, apU(PMETHUECKHE ACUCTBUS C
palOHAJIBHBIMU YHCIIAMH.

HaxoauTh 3Hau€HUs YUCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U
Opu€Mbl BBIYHMCICHHUS 3HAYEHUN JPOOHBIX BBIPAXKEHHUM, COAEPKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

[lepexonuTh OT OAHON (POPMBI 3aMMCH YUCEI K APYroi (mpeoOpa3oBhIBaTh ACCATUYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JEeCATUYHYIO 1pOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YNCIIA.

OKpyrasaTh yncIIa.

BBINTONHATE IPUKHUIKY U OLIEHKY PE3YJbTaTa BBIYMCIICHUM, OLICHKY 3HAaYE€HUN YHCIIOBBIX
BBIPAKCHUI. BBITTONHATE NEUCTBUSA CO CTENEHAMU C HATYPAJIBHBIMU ITOKA3aTEIIAMU.

[IpuMeHATh NPU3HAKYU JIEIMMOCTH, Pa3JIOKECHUE HA MHOYKUTEIN HATYpPaJIbHbIX YUCEIL.

Pemate mpakTMKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHUEM BEJIWYMH,
IIPONOPUHOHAIIBHOCTBIO BEJIMYMH, IMPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIBTATHI PELICHUS
3aJ1a4y ¢ Y4ETOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PaCCMATPUBAEMBIX OOBEKTOB.

AJuiredOpanyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpanvyeckyrd TEPMHHOJOTHUIO M CHMBOJIMKY, HPHUMEHSATh €€ B
IIPOLIECCE OCBOEHMS Y4eOHOr0 MaTepuaia.

Haxonuth 3HaueHHsI OyKBEHHBIX BBIPAKEHUIN NIPH 3aJaHHBIX 3HAYEHUSAX NIEPEMEHHBIX.

BoinonHATe npeoOpa3zoBaHus 1I€JI0T0 BhIPAXKEHHS B MHOTOWIEH IPUBEICHUEM NOJ0OOHBIX
CJIaraeMbIX, PaCKpbITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOWIEHA Ha MHOI'OYIIEH,
OPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OCyIIecTBIATh Pa3IoOKEHUE MHOTOYJICHOB HAa MHOKHUTENIM C IOMOIIBIO BBIHECEHMS 3a
CKOOKH 00IL[Ero MHOXKHTEIS, TPYIIUPOBKU ClIaraéMbIX, IPUMEHEHUST POPMYJT COKPAILIEHHOTO
YMHOXKEHUS.

[IpumensaTh npeoOpa3oBaHUsT MHOTOYJICHOB JUIsl PEUICHHS pa3IuyHbIX 3aJad W3
MaTE€MaTUKH, CMEXHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATypPAIbHBIMM  [OKAa3aTeIsIMM  JUIS
npeoOpa3oBaHUsI BRIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHelHbIE YpaBHEHUS C OJHOW MEPEMEHHOM, NMPUMEHSS MpaBUia MEPEXona OT
HUCXOIHOIO YPaBHEHHUS K DPaBHOCHIBHOMY eMy. [IpoBepsATh, ABISETCA U 4YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObl IPU PEIICHNUHN JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[TonGupate mpuMepsl Map 4ucen, SBISIOLIUXCS PEHICHUEM JMHEWHOIO YpaBHEHUS C
JIBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JIMHEHWHOTO YpaBHEHHUS C JABYMS
NePEMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH TPUMEPDI PEILICHUS YPABHEHUS.

Pemate cructembl ABYX JIMHEHWHBIX YPABHEHUM C JABYMS IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyuecku.

CocraBnaTe M pelaTh JUHEWHOE YPAaBHEHHWE WIM CHUCTEMY JIMHEHHBIX YPaBHEHHM IO
YCJIOBHUIO 3a1auM, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJyYECHHBIN
pe3ynbTar.

DyHKUIMHA



N300pakath Ha KOOPAWMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HMHTEPBaJbl, 3alUChIBATh YHUCJIOBBIE IIPOMEKYTKH Ha
aIreOpanvecKoM S3bIKe.

OTtMmeyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduxu muHeHBIX QyHKIHA. CTpoutsh rpaduk QyHKImH Yy = [X|.

OnuceiBaTh C MNOMOMIBIO (YHKIHMM HW3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOpOCTb, BpEMs, PACCTOSIHUE, 1I€HA, KOJNYECTBO, CTOMMOCTb, IIPOU3BOUTEIILHOCTD, BPEMS,
00BbEM paboTHI.

Haxonutb 3HaueHne PyHKIIMM MO 3HAUCHUIO €€ apryMeHTa.

[TonumaTts rpaduueckuii cnocod mpeacTaBieHuss U aHanu3a MHGOPMAIIMK, U3BJIEKATh U
MHTEPHPETUPOBATH MH(POPMAIINIO U3 TPAPUKOB PEATbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniy oOydyenuss B 8 kijiacce oOydarouuics MOJYYUT CIEAYIONIME MpEAMETHBIC
pe3yJbTaThI:

Yuciia 1 BBIYMCICHUS

Hcnonp30BaTh Ha4aJIbHBIE IMPEACTABICHHUS O MHOYKECTBE JIEHCTBUTEIBHBIX YUCEN IS
CpPaBHEHUs, OKPYIJICHUS M BBIYMCIICHHI, M300pa)kaTh JIEWCTBUTEJIbHBIE YUCJIA TOYKAMHU Ha
KOOPANHATHOM ITPSMOM.

[IpuMeHsATh MOHATHE apU(PMETUYECKOTO KBAaIPaTHOTO KOPHS, HAXOJUTh KBaJpaTHbIC
KOPHHM, HCHOJB3ysd TMpU HEOOXOAMMOCTH KaJIbKYJATOP, BBIIOIHATE MPeoOpa3zoBaHUs
BBIPAXEHUH, COAEPKAIMX KBAIPATHBIE KOPHU, UCITOIb3YSl CBOMCTBA KOPHEM.

Hcnonp30Barh 3anucu OOJBIIMX M MaJIbIX YHCEN C MOMOIIbIO JAECATUYHBIX ApoOed u
crerneneit uncna 10.

AJredpanyeckue BbIpaKeHUS

[IpuMeHATh MOHATHE CTENEHH C IIEJIBIM I10Ka3aTeseM, BBIIOJHATh MNpeoOpa3oBaHUs
BBIPAXXEHUN, COACPIKALLIMUX CTEIIEHU C LEJIBIM I0KA3aTeJIEM.

BbINONHATE TOXIECTBEHHBIE NMpPeoOpa30oBaHUs PAallMOHANbHBIX BBIPAXKEHMH HA OCHOBE
paBuJI IEUCTBUM HAJl MHOTOWICHAMH U aNreOpandeckKuMu JpOo0sMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensaTh npeoOpa3oBaHUsl BBIPAKEHUW U1 pEIICHUS pPa3jIu4HbIX 3aJad W3
MaTE€MaTUKH, CMEXHBIX MTPEIAMETOB, U3 PEATBbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewrats 1MHENHBIE, KBAAPAaTHBIE YPABHEHUS U PALlMOHAIIBHBIE YPABHEHHUSI, CBOJSIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOANTE MTPOCTEUIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOM YHUCJIE C
OpPUMEHEHUEM TpapUuecKUX NpeACTaBlIeHUN (yCTaHaBIMBaTh, UMEET JU YPAaBHEHHE WIH
CUCTEMa YPAaBHEHUI PELIEHUs, ECIIM UMEET, TO CKOJIBKO, U ITpoYee).

[lepexoauTh OT clOBECHOW (GOPMYIHMPOBKH 3a7aud K €€ aireOpanyeckod MOJAENd C
IIOMOILBIO COCTaBJIEHUS YpPAaBHEHUS WJIM CHCTEMbl YpPAaBHEHMI, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/]1a4M ITOJYyYECHHBIA pE3yJIbTar.

[IpyuMeHATP CBOWCTBA YHUCJIOBBIX HEPABEHCTB [JI CPABHEHHWs, OLEHKW, pEIaTh
JUHEWHbIC HEPaBEHCTBA C OJHOM TEPEMEHHOM W MX CHCTEMBbl, J1aBaTh TrpaduuecKyro
WJUTFOCTPALAI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUIMHA

[lonumMaTh ¥ UCHOJIB30BaTh (PYHKIIMOHAJIBHBIE TMOHATUS M S3BIK  (TEPMHHBI,
CUMBOJIMYECKHME O0O3HAUYEHUS), ONpPENEeNsaTh 3HAUEHUE (PYHKIMU O 3HAYEHUIO apryMeHTa,
onpeaensTh CBOMCTBA (YHKIMHU 10 €€ rpaduKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:



y = kix,y = x2,y = x3,y = |x|, Yy = VX, OIHCBIBATb CBONCTBA YNCIOBON (DYHKIHH IO &
rpaduky.

K xoniy oOydenuss B 9 kjacce 0OOy4aromMiicss MOJYYUT CIEIYIOIIME MPEIMETHBIC
pe3yabTaThl:

Yuciia 1 BLIYHCIIEHUS

CpaBHUBATH U YHIOPSAIOYUBATH pAllMOHAIbHBIE U UPPAIIMOHATIFHBIC YHCTIA.

BrimmonusaTe apugmeTrueckue IeHCTBUS ¢ palliOHaIbHBIMU YUCIIAMHU, COUETasi yCTHHIE U
MUCbMEHHbIE TPUEMBI, BBITIOJIHATH BHIYUCICHUS C UPPAIMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaUeHMs CTETNIEHEH C 1eJIbIMU MTOKa3aTeNIIMU U KOPHEH, BBIYUCIISITh 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUM.

OKpyrasiTh JNEHCTBUTEIBHBIE YMCIA, BBIMOJIHATH MPUKHUIKY pe3yibTaTa BBIUHUCICHUH,
OIICHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHelHble W KBaJgpaTHbIC YpaBHEHUS, YpaBHEHUS, CBOJSAIIMECS K HUM,
npocTeiimme ApoOHO-pallMOHANEHBIE YPAaBHEHUS.

Permarh cuctembl ABYX JTUHEHHBIX YpaBHEHHM C ABYMsS NMEPEMEHHBIMH U CUCTEMBI JIBYX
ypaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIISACTCS JTMHEUHBIM.

Pemate TekcToBbIE 3amadyn anreOpandecKuM CHOCOOOM C TOMOIIBI0 COCTaBIICHUS
YPaBHEHUS WM CUCTEMBI IBYX yPaBHEHUH C IBYMS TIEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUN U CUCTEM YPABHEHHM, B TOM YHCIIE C
npuUMEHEeHueM Tpaduueckux MpeAcTaBiIeHU (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WIIU
CUCTEMAa YPaBHEHUN PEILICHUSs, €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

Pemars nuHelHblE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, M300pa)xaTh pEIICHUE
HEPaBEHCTB Ha YMCIIOBOW MPSIMOM, 3alIUCHIBATH PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemare cuctembl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIIOBOW MPSIMOH,
3aIllMChIBaTh PEIICHNUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA MIPU PEIICHUH PA3IMYHBIX 3a/1a4.

DOyHKIUU

Pacnio3naBaTh QyHKIIMM M3y4eHHBIX BUAOB. [loKa3bIBaTh CXeMAaTHYECKH PACIIOIOKEHNE
Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB (hyHKIwmid Buma: Y = kx, Yy = kx + b,y = k/x,y = ax2 +
bx + ¢,y =x3,y = VX, Yy = |X|, B 3aBUCUMOCTH OT 3HaYeHHUI KOA(PPHUIIUECHTOB, OIUCHIBATD
CBOMCTBA (DYHKIIMA.

CtpouTh U U300paKaTh CXEMATHYECKU TpadUKU KBAIpPATUYHBIX (DYHKIUH, OMUCHIBATH
CBOMCTBA KBaJAPATUYHBIX (DYHKIIHI 11O UX rpadukam.

Pacrio3naBath KBajpaTH4Hyr0 (yHKIMIO 10 QopMyne, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 pearbHOM KU3HU, PUZUKHU, TEOMETPHH.

YuciioBble NOC/I€10BATEILHOCTH H IPOrpeccUuM

Pacno3naBaTh apu()METUUECKYIO U TEOMETPUUECKYIO MPOTPECCUH TIPH Pa3HBIX CIOCO0ax
3a/laHusl.

BEBIONHATE BBIUMCIICHUS C WCIOJB30BaHHWEM (OpMYIN N-TO ujeHa apuMETHIECKOU U
Ir€OMETPUUECKON MPOrPECCHU, CyMMBI IEPBBIX N YJICHOB.

N300paxaTh 4I€HBI MOCIEIOBATEILHOCTH TOYKAMH Ha KOOPAMHATHOMN TIIOCKOCTH.

Pemmatp 3amaun, cBsI3aHHBIE C YHCIOBBIMU MOCJIEIOBATEIILHOCTSIME, B TOM YHCIIE 3a1a91
U3 peaJIbHOM KU3HU (C UCTIOIB30BAaHUEM KAJIBKYIISATOPA, IU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmmyecTBO 4acos JIeKTPOHHBIE
H
Ne /it aHMEHOBAaHUE Pa3/JesioB U TeM O T TUIPE s ropa—— (undpossbie)
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 Yucna ¥ BBIYUCIICHUS. o5 1 bubmoteka [IOK
ParnonanpHbIe Yncia https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
2 AnreOpandeckre BEIPKCHHUS 27 1 hitps://m.e dsg).ru 17£415b90
bub6anoreka [IOK
3 ¥ PABHCHHUS! H HEPABCHCTHA 20 1 https://m.edsc]i).ru/7f415b90
bu6mmoreka [JOK
4 Koopaunate! u rpadpuku. OyHkumn 24 1 https://m.e ds;f).ru 17§415b90
bubmoteka [IOK
> TosTopenue u 0bobmenme 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOI'PAMME



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

Kosm4yecTBo yacos JJIEKTPOHHbIE
Ne /it HaumenoBanue pa3aesioB U TeM Komrpoabubie Mpakrieckue (uu¢posrbie)
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI patéoTbI pecypeb
1 Uucna u Beruncienus. KpagpatHoie 15 bu6mmoreka I{JOK
KOpHHU https://m.edsoo.ru/7f417af8
5 Yucna u BeruncieHus. CTeneHs ¢ 7 bu6mmoreka [JOK
LIETBIM ITOKa3aTelIeEM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIPaKCHHUS. 5 1 bubmoreka [JOK
KBanpartusbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkue BhIPaKEHHUS. 15 1 bubmuotexa [JOK
Anrebpandeckasi 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1 bubmoreka [JOK
KBanparHbie ypaBHEHUs https://m.edsoo.ru/7f417af8
6 YpaBHEHHS 1 HEPABEHCTBA. 13 bu6mmoreka [JOK
CucreMbl ypaBHCHHI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubmoreka [JOK
Hepasencrpa https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 q)yHKHHH' OCHOBHEIC OHATHS S https://m.edsc])_}).ru/7f417af8
bubmuorexa [JOK
d DymHKuHH. TUCTIOBBIE GYHKIHA o https://m.edscﬂ).ru/7f417af8
bubmmoreka [JOK
10 TosToperme n 0bobmenne 6 . https://m.edscljlo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0

[TPOI'PAMME
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9 KVIACC

KoJsmn4yecTBo yacos JJIEKTPOHHbIE
Ne HaumenoBaHue pa3aejioB 1 TeM (uu¢posrbie)
n/n NporpaMmmsl Bcero Kourpoaburie Tpakriieckue o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 Yucna ¥ BEIYUCIICHUS. 9 bu6mmoreka [JOK
JleficTBUTEIbHBIEC YHCIIA https://m.edso0.ru/7f419d08
5 YpaBHEHHS 1 HEPABEHCTBA. 14 1 bu6moreka [JOK
YpaBHEHHSI ¢ OTHOH TepeMeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HEpaBeHCTBA. CHCTEMBI 14 1 bubmoreka [JOK
ypaBHCHHI https://m.edsoo.ru/7f419d08
4 YpaBHEHHS 1 HEPABEHCTBA. 16 1 bu6moreka [JOK
HepaBenctBa https://m.edsoo.ru/7f419d08
bubmoteka [IOK
> DynKLHH 16 . https://m.edso0.ru/7f419d08
6 YuciioBEIE OCIIEI0BATEILHOCTH 15 1 ﬁﬁsﬁ%ﬁeﬁiiﬁﬁ/? £419408
7 [ToBTOpEeHue, 06001IEeHKE, 18 1 bubmoteka [IOK
CHUCTEMaTHU3ALIMs 3HAHUIN https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10O 102 5 0

[TPOITPAMME



https://m.edsoo.ru/7f419d08
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