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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sSBISICTCSI OTHAM U3 OTIOPHBIX KYPCOB OCHOBHOTO 00IIIET0 00pa3oBaHus: OHA
oOecrieunBaeT W3y4YeHWE JPYTUX MUCIUIUIAH, KAaK €CTECTBEHHO-HAYyYHOTO, TakK W
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOCHUE HEOOXOIUMO MIJIsi TIPOJOJKEHNsT 00pa30BaHMs U B
MOBCETHEBHOW  kM3HHW. Pa3Butne y oOydJalmuxcsi HAy4YHBIX MPEICTaBICHUNA O
MPOUCXOKIICHUU U CYIIHOCTH alreOpandecKux aOCTpaKIMid, Crmocode OTpaKeHUs
MaTeMaTHYeCKON HayKOW SBICHWUH W TPOIECCOB B MPHUPOAEC W OOIIECTBE, pOJIU
MaTEeMaTHYECKOTO MOJICIMPOBAHMSI B HAYYHOM TO3HAHWHM U B MPAKTHUKE CIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS W KAueCTB MBIIIICHUS, HEOOXOAMMBIX IS
ajanTalyy B COBpeMEHHOM LudpoBoM oOmectBe. M3ydenue anreOpbl obOecrieunBaeT
pa3BUTHE yMEHHUs HaOMI0IaTh, CpaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JIEUCTBUSA W BBIBOABI, (opmymupoBaTh yTBepkacHHs. OcBoeHHWE Kypca anreOpsl
oOecrieuynBaeT pPa3BUTHE JIOTHYECKOTO MBIIIUICHUS OOYYaronuXcs: OHU HCIOJIB3YIOT
JIEAYKTUBHBIC W WHAYKTHUBHBIC PACCYXACHHUSA, OOOOIMIEHNEe W KOHKPETU3AIHIO,
abcTparupoBanue U aHayioruto. OOydyeHue anredpe mpearnoiaraeT 3HaUUTeNbHBIN 00BEM
CaMOCTOSITENIFHON JESTENIbHOCTH O0YYaOIINXCsl, MOITOMY CaMOCTOSITEIbHOE PEIIeHNE
3a/1ay SIBJISIETCS pean3alueit AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B crpykType mporpammbl yuyeOHOro Kypca «AsreOpa» sl OCHOBHOTO OOLIETO
o0Opa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT CO/IePKATEbHO-METOANYECKre TMHUN: «Hucna
U BBIYUCICHUN», «AnreOpandeckue BBIPAKCHUS», «YPaBHCHHS U HEPABEHCTBA,
«Dynkiuny. Kaxmas w3 3TUX coaepKaTenbHO-METOANYECKUX JMHHUM pa3BUBAETCS Ha
MPOTSHKEHUH TPEX JIET U3yUeHUs Kypca, B3aUMOEHCTBYS C APYTUMU €ro JIUHUAMU. B Xo71e
M3y4eHus: y4yeOHOro Kypca oOOy4arolUMCs MPUXOAMUTCS JIOTUYECKH PacCyKIaTh,
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBS3M € 3TUM B mporpamMmy yueOHOTo
Kypca «Aurebpay» BKJIIOUYEHbl HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTaBICHHBIE BO BCEX
OCHOBHBIX pa3liejax MaTeMaTHUYecKOro 0Opa30BaHHs U CIIOCOOCTBYIOIIME OBJIAJICHUIO
00y4arolMMHUCSl OCHOB YHUBEPCAJILHOTO MaTeMaTudeckoro si3bika. CopepiKaTeabHOU U
CTPYKTYPHOM  OCOOEHHOCTBIO  yueOHOro  Kypca  «Anrebpa»  SBISIETCS  €ro
MHTETPUPOBAHHBINA XapakTep.

Conepxanve nuHUU «YHuclia U BBIYUCIICHUSD CIYKUT OCHOBOM ISl TaJIbHEHMIIETO
M3yYCHHUS] MaTeMaTHUKH, CIOCOOCTBYET PpAa3BUTHIO Yy OOYYAIOIMIMXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS IIOJb30BaThCA  aITOpPUTMAMHU, a TaKxkKe
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX I TTOBCEIHEBHON >KH3HHU.
Pa3BuTre mMOHSATHS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs CBS3aHO C
palMOHAJILHBIMA M HpPpaIllMOHAIBLHBIMU YHCIIaMH, (OPMHUPOBAHUEM NIPEACTABICHUNU O
JNEUCTBUTEIBLHOM YHKCIIC. 3aBEpUICHUE OCBOEHHUS YMCIOBOM JIMHUM OTHECEHO K CPEHEMY
o01eMy 00pa30BaHUIO.



ConepxaHue IBYX alreOpanuecKux JUHUNA — «AJreOpanuecKkue BBIPAKEHUS» U
«YpaBHEHUS W HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Y OOYJArOIIMXCS
MaTeMaTHYECKOTO amnmapara, HEOOXOAMMOTo JIJIs PEeIISHHUS 33/1a4 MAaTEeMaTHKH, CMEKHBIX
NPEeIMETOB M MPAKTHKO-OPHEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0OIIIero
oOpa3oBaHMsl Y4eOHBI MaTepuasl TPYNIHUPYETCS BOKPYT paIlMOHAIBHBIX BBIPAKCHUH.
Anrebpa JEeMOHCTPHpPYET 3HAYCHHE MAaTEMaTUKH KaK s3bIKa JJIs TOCTPOCHUS
MaTeMaTHYECKUX MOJIETICH, ONMMCaHus TIPOIIECCOB | SIBIICHUN pealbHOro Mupa. B 3amaun
oOyueHus anredpe BXOIAT TaKxkKe JalbHEilIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HE00XO0IMMOT0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca HH(OPMATHKHU, U OBJIa/ICHNE HaBBIKAMU
JIEAYKTUBHBIX paccyxkaeHuid. IIpeoOpazoBaHne CHMBOJBHBIX (HOPM CIHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUs, CIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanve (HyHKIMOHATBHO-TPAQUUYECKOW JIMHUM HalEJICHO Ha TOJyYeHUe
OoOy4JaronMMuUCsl 3HaHUW O (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOAENH s
OTHMCAaHUS U UCCIIEIOBAHUS pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUH B IPUPOJIE U 0OIIECTBE.
N3yyenne marepuasna crocoOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHHUS HCIOJb30BaTh
pa3JIMYHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH — CJIOBECHBIE, CHMBOJINYECKUE,
rpaduyeckre, BHOCUT BKJIAJ B (pOPMUPOBAHUE MPEJCTABICHUN O POJM MATEMaTUKU B
Pa3BUTUU LIUBUJIU3AIUU U KYJIbTYPHI.

CormnacHo yyeOHOMY IUIaHy B 7—9 kjaccax u3ydaeTcsi y4eOHbI Kypc «Airedpay,
KOTOpPBIM  BKJIIOYAeT CIEAYIOIIME OCHOBHBIE pa3fensl coaepkaHusa: «Uucma w
BBIUUCICHUS», «AJreOpanyeckue BBIPAKECHUSD», «YPAaBHEHHS U  HEPABEHCTBAY,
«DOyHKIN.

Ha usydenue yueO6HOro kypca «Anredpa» orsogutcs 306 dacos: B 7 kiacce — 102
yaca (3 gaca B Henento), B 8 kimacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce — 102 vaca
(3 gaca B HeemIO).



COIAEPKXAHUE OBYUYEHUASA

7 KJIACC
Yucia ¥ BbIYUCTIECHUA

JlpoOu OOBIKHOBEHHBIE U JECCITHUUHBIC, IEPEX0 OT OAHON (POpMBI 3amucu Apodei K
apyroii. IloHATHEe panMOHAIBPHOIO YHMCHIA, 3aliCh, CPAaBHEHHUE, YIOPSIOYUBAHHE
palMoHaIbHBIX uuced. Apudmerndyeckue AEUCTBUS C PALMOHAIBHBIMM YHCIAMH.
Pemenue 3aia4 U3 peanbHON NPAaKTUKU HA YacTH, Ha IPOOU.

9

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM: OIpeeIeHne, TPeoOpa3oBaHNe BhIPAKEHUN
Ha OCHOBE OIPE/IENICHNUs, 3aUCh O0NbIINX Yncen. [IpoleHTsl, 3anich MPOLIEHTOB B BUE
IpoOu 1 apoOu B BUAE NPOLUEHTOB. TpH OCHOBHBIE 33/1a4u Ha MPOLICHTHI, PEIICHHE 3a7a4
U3 pEATBHOU MMPAKTUKH.

[IprMeHeHne NMPU3HAKOB JEIMMOCTH, Pa3jI0KEHUE HA MHOKHUTEIN HATypPAIbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLUOHAIBHOCTH.
AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, YMCIOBOE 3HAUYECHUE BBIPAKEHUS C IEpEeMEHHOU. JlomycTuMble
3HaueHUd nepeMeHHbIX. [IpeacTaBieHHe 3aBUCUMOCTH MEXAY BEJIMYMHAMH B BHUJE
¢dbopmynbl. Beruuciaenus mo ¢opmynam. IlpeoOpaszoBaHue OYKBEHHBIX BBIPAKEHUH,
TOK/IECTBEHHO PaBHbIE BBIPAXXEHUS, MPaBUia MPEOOpa30BaHUsl CYMM MU MPOU3BEICHUH,
MpaBujia pacKpbITUSl CKOOOK M MPUBENECHUS MOJOOHBIX CIAraeMbIX.

CBoliCTBa CTENEHU C HATYPaJIbHBIM MOKA3aTEIIEM.

Onnounensl W MHOrowieHel. Crenenb MHorowieHa. CIIOKeHHE, BBIUMTAHME,
YMHOXXE€HUE MHOTOWICHOB. DOpPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CYMMBI U
kBagpaT paszHoctu. DdopMmyna pa3HOCTH KBaaApaToB. PasnoxkeHne MHOTOYICHOB Ha
MHOKHATEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHUs, NpaBwia MpeoOpa3oBaHUS  ypaBHEHUS,
PaBHOCUJIBHOCTDb YPAaBHEHUH.

JIuHenHOe ypaBHEHUE C OJHOM NEPEMEHHOM, YUCIIO KOPHEUN JIMHENHOIO YpaBHEHUI,
penieHne JMHENHbIX ypaBHeHUI. COoCTaBIeHHE YPaBHEHUH MO YCIIOBHIO 3a7a4d. Pemenue
TEKCTOBBIX 33/1a4 C IIOMOIIBK YPABHEHUM.



JluneitHoe ypaBHEHHME C ABYMs TepeMeHHBIMH U ero rpaduk. Cucrema IBYX
JUHENHBIX YpaBHEHUHN C JBYMSs MepEeMEHHbIMU. PerieHue cucteM ypaBHEHUH CIOCOOOM
NOACTaHOBKH. [IprMepsl peleHnst TEKCTOBBIX 33/1a4 ¢ TIOMOIIBI0 CUCTEM YPABHEHHI.

DOyHKUNHA

Koopaunara Touku Ha npssmon. Yucnoseie mpomMexyTKh. PaccTosHne mexay 1Byms
TOYKaMHU KOOPJAUHATHOMU MPSIMOM.

[IpsimoyronbHas cucteMa KoopauHart, ocu OX u Oy. Abcuucca u opAMHATAa TOYKU Ha
KOOPJIMHATHOM TMJIOCKOCTH. Ilpumepbl rpadukoB, 3amaHHbIx (opmynamu. UYUteHue
rpagukoB peanbHbIx 3aBucuMmocTeld. [lonarue Qynkuuu. I'padpuk ¢pynkumu. CpoiicTBa
¢ynkuuid. Jluneiinas Qynkuus, e€ rpapuk. I'padpux ¢pynkumm y = [x|. 'paduueckoe
pELICHNE JTMHEWHBIX YPABHEHU U CUCTEM JIMHEUHBIX YPABHEHUN.

8 KUIACC
Yuciia u BbIYMCTICHUS

KBampaTHelit kopeHb u3 uncia. [lonsatre 00 upparuoHanbHOM duciie. JlecaTuaHbie
MPUOIMKEHUS UPPAIMOHANBHBIX yrcel. CBoHCTBa apu(PpMETHUECKUX KBAIpaTHRIX KOpHEH
U UX MPUMEHEHHUE K NPeoOpa3oBaHUIO YHCIIOBBIX BBIPAXKEHUM U BBIYMCICHUSM.
JlerCTBUTENIBHBIC YHCIIA.

CrernieHs ¢ 1eJIbIM MOKaszaTesieM U €€ cpoiicTBa. CTaHgapTHAS 3aMUCh YKCIIA.
AJire0OpanvecKue BbIPaKeHUs!
KBagpaTHblil TpEXUsieH, pa3noKeHUue KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnrebOpaundeckas Apoos. OCHOBHOE CBOMCTBO anreOpandeckoit apodu. CroxeHue,
BBIYMTAHUE, YMHOXKEHHUE, JelIeHue anredpandeckux Apooeil. PaironansHbie BRIpaKeHUS
U UX MpeoOpa3oBaHUe.

YpaBHeHUS U HEPABEHCTBA

KBagpartnoe ypaBHenue, popmyiia KopHei KBaipaTHOTO ypaBHeHUs. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMXCS K JTUHEHHBIM U KBaapatHbM. [IpocTeitmme npoOHO-
palMoHaIbHbIC YPABHEHUS.

I'paduueckass uHTEprHpeTalsi YpaBHEHUW C JBYMS IEPEMEHHBIMHU U CHCTEM
JIMHEMHBIX YPAaBHEHUN C IBYMs IIEPEMEHHBIMU. [IpuMepsI pelieHnst CucTeEM HETUHEUHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoooM.



HucnoBble HEpABEHCTBA M MX CBOWCTBA. HEpaBEeHCTBO C OJHOW TNEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM NepeMeHHOU. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOyHKUUHA

[Tonste ¢ynkuuu. OOIacTh ompeneiaeHuss U MHOXKECTBO 3HAUCHUU (YHKIUU.
Crioco0bl 3a1anust QYHKITHIA.

I'paduk ¢pynkumu. Utenue cBoicTB GyHKIuu 1o e€ rpaduky. [Ipumeps rpadhukon
GYHKIUH, OTpaXKaroiX peabHbIC MPOIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSAMYIO U OOPAaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH,

nx rpaduxn. Oyskmun Y = X2, Y = X3, y = VX, y=|x|. ['padudeckoe pelreHne ypaBHEHHit
Y CHCTEM YpPaBHEHUMU.

9 KVIACC
Yucya ¥ BbIYUCTIECHUA

PanmonaneHple 4Mcia, HUPpALMOHAIbHBIE 4YHUCIA, KOHEUHbIE U OECKOHEYHbIE
JeCATUYHbIE IpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN, JEHCTBUTEIBHBIE YMCIA KaK
OECKOHEYHbIE JEeCATUYHBbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCEN U KOOPAUHATHOU MPSAMOM.

CpaBHeHUE  JCUCTBUTENBHBIX  YHUCEJN, apupMeTUYeCKue  JIEUCTBHUS  C
JNEUCTBUTEIbHBIMUA YUCIIAMU.

Pa3mepbl 00bEKTOB OKPYXAIOLIET0 MUPA, JJIUTEILHOCTh IPOLECCOB B OKPYKAIOIIEM
MHUpe.

[TpubnmxEéHHOE 3HAUCHUE BEJIMUMHBI, TOUHOCTH IPUOIMKeHUs1. OKpyTJIeHUE Ynced.
IIpuknaka 1 OLEHKA pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA
JIunentHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. I[Ipumepbl pemieHHss ypaBHEHUH TPETbEU U UYETBEPTOU
CTEIIECHEN Pa3JI0KEHUEM HAa MHOKUTEIIN.

Pemenne npoOHO-paliMOHANBHBIX  ypaBHEHWH. PemieHWe TEKCTOBBIX — 3aja4
anredpandecKuM METOJIOM.



VYpaBHeHue ¢ IByMsl IEpEMEHHBIMU U ero0 rpaduk. Pemenne cucteM AByX TMHEHHBIX
ypaBHEHUH C IByMs IepeMeHHBIMU. Pellienre cucteM ABYX YpaBHEHHM, OTHO U3 KOTOPBIX
JUHENHOe, a Jpyroe — BTOpoil crteneHu. ['paduueckass HHTEpHpeTasi CHUCTEMbI
ypaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooM.
UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Penrenue nmuHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. Penienne cucrtem JTMHENHBIX
HEpPaBEHCTB ¢ OAHOW mnepeMeHHOM. KBanpaTHele HepaBeHCTBa. ['paduueckas
WHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMSI IEPEMEHHBIMU.

DOYyHKIUU

KBagpatuunas ¢ynkius, e€ rpaduk u cBoiictpa. [lapabona, kKoopaAuHATHI BEPIIUHbI
napaboJIbl, 0Ch CUMMETPUH MapaOOJIbI.

I'padukn Gyukumit: y = kx, y=kx +b, y=k/x, y=x3, y=Vx, y =|x| , 1 ux cBoiicTBa.
YucioBble MOCI€10BATEIHLHOCTH H IPOrPeccUuu

[loHATHE  YWCIIOBOM  NOCIENOBATENBHOCTH.  3aJaHHE  IOCIEAOBATEIBHOCTU
peKyppeHTHOM dhopmyioii u Gpopmysoit N-ro yieHa.

ApudmeTrnueckas W TreoMeTpuueckass nporpeccud. QPopmynasl N-ro  YiieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N YJICHOB.

N300paxkeHne YieHOB apu(pMETUUECKON U TEOMETPUUYECKOM MPOTrpeccuil TOUKaMH Ha
KOOPAMHATHOM MIOCKOCTHU. JIMHENHBIN U SKCIIOHEHIMAIbHBIN pOCT. CIIOKHBIE TPOLIEHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yabTAaThl OCBOCHUS NPOrpaMMbl yuyeOHOro Kypca «Auredpar»
XapaKTEPHU3YOTCH:

1) MAaTPUOTUYIECCKOC BOCIIUTAHUE!:

MPOSBICHUEM HMHTEpECa K IPOLLIOMY W HACTOSAIIEMY POCCHMCKOM MaTEeMAaTHKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHKCHUAM POCCUHUCKHUX MATEMAaTUKOB U POCCUHCKOU
MAaTEMATUYECKON IIKOJIbI, K HMCIIOJb30BAHUIO ATUX JIOCTHXKEHHWW B APYTrUX HAyKax M
MPUKIAAHBIX cepax;

2) IrpakIaHCKO€ U IYXOBHO-HPABCTBCHHO€ BOCITUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEM TpakJIaHWHA M peaju3alliy ero IMpas,
MPEJCTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUSI PA3TUUHBIX CTPYKTYP,
SBJICHUN, TMPOUEAYp TpaxJaHCKOro oOOIIecTBa (Hampumep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJCHUIO HTHYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KECHUN HayKHh, OCO3HAHUEM BAXHOCTH MOPATBbHO-3THUYECKUX
MIPUHIIUIOB B JEATEIBHOCTU YYEHOTO;

3) Tpy10BO€ BOCTIMTAHME:

YCTaHOBKOM HAa aKTUBHOE YYaCTHUE B PEILICHUU MPAKTUYECKUX 3a1a4 MaTEMaTHYECKOU
HaIpaBJIECHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTUYECKOT0 00pa30BaHusl HA POTIKEHUU
BCEM JKM3HM I YyCHEIIHOM Tpo(decCHOHAIbHON JEeSATENbHOCTH U Pa3BUTHEM
HEOOXOJUMBIX YMEHHUI, OCO3HAHHBIM BBIOOPDOM U TOCTPOCHUEM HWHIUBUAYATbHON
TpPaeKTOpUM O0O0pa30BaHUSI U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U
OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CITOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPUATHIO MaTEeMaTHYECKUX
Oo0OBEKTOB, 3aJad, pEHICHUM, pacCyXICHH, YMEHUIO BHUJETh MAaTEMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMA:

OpHUEHTAlMEN B AEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX NPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKa, IPUPOJIbI U OOIIECTBA, TOHUMAaHUEM
MaTEeMaTHYECKON HayKu Kak cepbl YeTOBEUECKON IeATEIbHOCTH, ITANoB €€ pa3BUTHUS U



SHAYUMOCTHU JUII pPas3sBUTUA HTHUBHIIM3AIMHU, OBJIAACHHUCM S3BIKOM MATCMATHKHU U
MaTEMaTHYECKOM KYHLTYPOﬁ KaK CpCACTBOM IIO3HAHUA MHUPA, OBJIAJICHUCM HpOCTCﬁHIHMI’I
HaBBIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) ¢usuueckoe BocnuTaHHE, (POPMHUPOBAHHE KYJbTYPbl 3/0POBbSI H
IMOIMOHAJIBLHOTO 0JIarONOJTyYns:

TOTOBHOCTBIO MIPUMEHSITh MaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS,
BEJICHUSI 3JI0pOBOr0 00pasza KU3HM (30pOBOE NUTaHUE, COAJTAaHCUPOBAHHBIA PEKUM
3aHATHI U OT/AbIXA, peTyigpHas ¢puznueckas akTUBHOCTbH), CPOPMUPOBAHHOCTHIO HaBbIKA
pednexcun, IpU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TAKOTO e MpaBa APYyroro 4eJIOBeKa;

7) 3K0JIOTHYECKOe BOCTIUTAHHE:

OpH@HTaHHCﬁ Ha IIPHUMCHCHUC MATCMATHYCCKHX 3HAHMUHU IJis1 pCIICHUA 3aJlad B
obnactu COXpaHHOCTHU 01<py>1<a101uel?1 CpCabl, INNIAHHUPOBAHUA ITOCTYIIKOB H OLCHKH HX
BO3MOXKHBIX HOCJIG,Z[CTBI/Iﬁ JJIA Oprmanmeﬁ Ccpcabl, OCO3HAHHUCM TJ100aJIbHOTO XapakTepa
OKOJOI'MYCCKHUX HpO6J'I€M u HYTeﬁ X PCUICHUA,

8) aganTanus K N3MEHAIOIINMCS YCJIOBHSAM COIHAILHOH M MPUPOIHOI cpeabl:

TOTOBHOCTBIO K I[CﬁCTBH)IM B YCJIIOBHAX HeOHpeﬂCHéHHOCTI/I, IMOBBINICHHUIO YPOBHA
CBOE€H KOMIIETCHTHOCTHU qepe3 IPAKTHUYCCKYIO OCATCIIBHOCTb, B TOM YHCJIC YMCHHC
YUUTBCA YV OPYIux J'IIOI[Gﬁ, HpI/IO6p€TaTL B COBMECTHOM ACATCIIBHOCTH HOBBLIC 3HaHUA,
HaBbIKHM 1 KOMIICTCHIIMH W3 OIIbITA APYI'HX,

HEO0OXOIUMOCTHIO B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucje HOPMYIUPOBATH
UJIeH, TIOHITHS, THTIOTE3bI 00 00BEKTaX W SBJCHUSAX, B TOM YHUCJIC paHEC HCH3BECTHHIX,
0CO3HaBaTh JMCeMUIMTHI COOCTBEHHBIX 3HAHWA M KOMITIETEHTHOCTEH, TIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMI0, BOCHPUHHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOMIHMI KOHTPMEDP, KOPPEKTUPOBATh TPUHUMAEMBIE PEILICHUS
U AeicTBus, (GOpMYIUPOBATH U OLEHUBATH PUCKU U MTOCIENICTBHS, POPMUPOBATH OTbIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckue AecTBU:

BBISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTUN, OTHOLICHUWA MEXAY MNOHATUSIMH, (OPMYIUPOBATH OMNpPENENCHUS TOHSATHUH,



YCTaHABIIMBATh CYNICCTBECHHBIN MPU3HAK KJIACCU(UKAINNA, OCHOBAHUS JUIsI 0000IIECHUS 1
CpaBHEHHUSI, KPUTCPUH ITPOBOJIUMOTO aHAIIN3A;

BOCIIPHHUMATh, (OPMYJIMPOBATh M TPeoOpa3oBBIBATh CYXICHUSA: YTBEPIAUTCIbHBIC WU
OTPHIIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIIHE, YCIIOBHBIC;

BBISIBJIATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpPEYHs B (hakTax,
JAHHBIX, HAOJIOJACHUAX W YTBEPXKICHUSIX, MpeljaraTh KPUTCPHUH IS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEYUHNH;

JIeNIaTh BBIBOJBI C HWCIOJH30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIFOYCHHH, YMO3AKTFOUCHUH 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeILCTBA MATEMATHUYCCKUX YTBEPKACHHM (TIPSMBIE B OT IPOTHUBHOTO),
MIPOBOJMTH CaMOCTOSITEIBHO HECIIOKHBIC JIOKA3aTeIhCTBA MaTeMAaTHYCCKUX (DAKTOB,
BBICTpAanWBaTh apryMEHTAIUIO, MPUBOJUTH MPHUMEPhl M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS;

BEIOMpaTh CIOCOO pemeHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelIeHus, BRIOMpaTh HanOoJiee MOMXOAMIMA C y4ETOM CaMOCTOSTEILHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciieqoBareLCKHe 1eCTBUA:

HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS, POPMYTUPOBATH
BOIIPOCKI, (PUKCUPYIOIIUE MPOTUBOPEYHE, MPOOJIEMYy, CaMOCTOSTEIbHO YCTaHABJIMBAThH
HMCKOMOE | JIaHHOE, (OpMHPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIHIO0, MHEHHUE;
MPOBOJIUTh IO CAMOCTOSITEJIBHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE UCCASTOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYEeCKOTO 00BEKTa,
3aBUCHUMOCTEH 00BEKTOB MEKITY COOOM;

CaMOCTOSITEeIILHO (popMyIUpOBaTh 00OOIIEHHUS U BBHIBOBI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HaOJI0/ICHNs, WCCJIEIOBaHUs, OIICHUBATh JIOCTOBEPHOCTh IOJYUYECHHBIX PE3YIbTaTOB,
BBIBOJIOB M 00OOIICHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pPa3BUTHUU B HOBBIX YCJIOBUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEAOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALIUHU, JaHHBIX, HEOOXOAUMBIX AJIs
pelIeHus 3a1a4H;

BBIOMPATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJOB U POPM IPEICTABICHHUS;

BBIOMPATh (HOpMY IpeAcTaBICHUs] MH(POpPMALMK U WIUTIOCTPUPOBATH PEIIaeMble 3aauu
cXeMamu, IuarpaMmmaMu, HHOU rpaukoi U uX KOMOUHALMSIMU;

OLICHMBATh HAI&KHOCTh MH(OpPMAIMM MO KPUTEPHUSM, MPEATIOKEHHBIM YUUTEIIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

BOCIIPUHUMATL U q)OpMyHI/IpOBaTB CYyXKACHHUA B COOTBCTCTBHUH C YCIOBUAMHU U LCIISIMHU
O6H.[€HI/I$I, SICHO, TOYHO, 'PAMOTHO BbIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX U ITMCbMCHHBIX



TEKCTaX, JaBaTh TOSCHEHHS IO XOJYy PEIICHHs 3a7add, KOMMEHTHPOBAThH MOJyYCHHBIN
pe3ynbTar;

B XO7¢ OOCYXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOH TEeMBI, POOJIEMEI,
peracMoi 3a7a4n, BBICKA3bIBAaTh WJICH, HAIlCJICHHBIC HA IOWCK PEIICHUS, CONOCTABIIATh
CBOM CYXXJICHHUS C CYXKICHUAMU APYTHX YIYaCTHUKOB Jajora, oOHapyKUBaTh pa3IHune U
CXOJCTBO TIO3UIIMKA, B KOppeKTHOW Qopme (opmymupoBaTh pa3HOIJIACHS, CBOH
BO3PAKCHHUS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJavd, SKCIICPUMEHTA, WCCICIOBAaHUS, MPOCKTA,
CaMOCTOSTEIILHO BHIOMpaTh (opMaT BBICTYIUICHUS € YYETOM 3a7ad TMPE3CHTANH |
0COOEHHOCTEN ayJuTOpUN;

MMOHUMATh M WCTOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W MHANBUIYATLHON pabOTHI TIPH
pEIIeHNH YI4eOHBIX MAaTEMAaTUIECKUX 33]1a4;

MPUHUMATh 1IeJh COBMECTHOHM ACATEIBHOCTH, TJIAHUPOBATh OPTaHU3AIUIO COBMECTHOM
paboTHI, pacrpenesaTh BUAb paboT, JOTOBApUBATLCS, OOCYXAaTh MPOIECC U Pe3yJIbTaT
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBATh B IPyNIOBLIX (opmax paboThl (00CYyX)aeHHUS, OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh Pa0OTHI 1 KOOPAMHUPOBATH CBOM JICUCTBUS C
JPYTMMH 4YJ€HaMH KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJaja B OOUIUN MPOJYKT I10
KpUTEepUsiM, CHOPMYJIMPOBAHHBIM YYaCTHHUKAMH B3aHMOICHCTBHUS.

PeryasiTuBHbIe YHUBEpCAJIbHbIE y4eOHbIE JeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IJIaH, AITOPUTM PELIeHMsI 3a]1a4 (UM €0 YacThb), BHIOMPATh
Ccroco0 peleHuss ¢ y4ETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(MOpPMALIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTE/JIEKT:

BJIa/IETh COcO0aMU CaMOIPOBEPKU, CAMOKOHTPOJIS Mpollecca M pe3ysibTaTa pelleHus
MaTeMaTUYECKOM 3a4auH;

NpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NMpPH PEUICHUH 3a]a4d, BHOCHUTH
KOPPEKTHUBHI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OILICHMBAaTh COOTBETCTBHE pe3yibTaTa NEATEIHHOCTH TOCTABICHHOW IENH U YCIOBHUSM,
OOBSACHATH MPUYMHBI TOCTH)KEHUS WIM HEAOCTH)KCHUS LEJIH, HAaXOAUTh OIIHUOKY, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K kxoHuy oOyueHus B 7 kjacce 0Oy4arolUNCs MOJYYHUT CIEAYIOLUIUE NPEIMETHBIE
pE3yNbTATHI:

Yucja v BLIYUCJICHUA



BrinonusaTe, coueTast yCTHbIE U TUChbMEHHBIE TPUEMBI, apu(METHUECKHIE IEHCTBUS C
palMOHAIILHBIMU YHCIIAMU.

HaxonuTe 3Ha4€HUS YMCIOBBIX BBIPAKEHUN, TPUMEHSTH Pa3HOOOPa3HbIE CIIOCOOBI 1
npUEMBI BHIYMCIICHUS 3HAUYCHUHN JPOOHBIX BBIPAKECHHM, COACpKAIIUX OOBIKHOBEHHBIC U
JECATUYHBIE JPOOH.

[lepexonute OT oOnHOW OPMBI 3amUcH YKcCed K Apyroil (mpeoOpa3oBHIBATh
JECSATUUHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU B
OCCKOHEUHYIO JICCSITUIHYIO JPOOB).

CpaBHMBATH M YIIOPSIIOYMBATH PALIMOHAIIBHBIE YHCIIA.
OKpyrIJIsITh Yncna.

BreinonaaTe IIPUKUIKY MW OHOCHKY pPC3yJibTaTa BBIqHCHeHHﬁ, OLCHKY 3HAYCHUM
YU CJIOBBIX BBIpa)KCHPIfI. BrimoaasaTh I[GI\/'ICTBI/ISI CO CTCIICHJAMHU C HaTypaJlbHbIMU
IIoKa3aTcJIsIMU.

HpI/IMeHHTB IMPHU3HAKHU ACIIMMOCTH, PA3JIO’KCHUC HA MHOKHUTCIIN HATYpPaJIbHBIX YU CCJI.

Pemars npakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBA3AHHBIC C OTHOLICHUEM BEIIWYUH,
[IPONIOPLIMOHAIBHOCTBIO BEJIUYUH, IIPOLIEHTAMU, UHTEPIIPETUPOBATD PE3YJIbTAThI PEILICHUS
3a/1a4y ¢ YYETOM OIrpAaHMYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAEMBbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBaTh anreOpanveckyr0 TEPMHUHOJOTHIO M CHUMBOJIMKY, NMPUMEHATH €€ B
MpOIIeCCe OCBOCHUS yueOHOT0 MaTepuara.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPQKEHUW MNpU  3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BrimonHsaTe mpeoOpa3oBaHusl 1E€J0TO BBIPAKEHUS B MHOTOYJICH MPHUBEICHUEM
MOI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpINOMHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOWIEH M MHOTOWIEHAa HAa MHOTOYJICH,
MPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATH Pa3I0KEHNE MHOTOUJIEHOB Ha MHOKUTEITH C TIOMOII[HIO BEIHECCHHUS 32
CKOOKM O0OIIEero MHOXUTENs, TPYNIUPOBKA CIAraeéMbIX, MPUMEHEHHS (HOpMYI
COKPAILIEHHOI'O YMHOXKEHHS.

HpI/IMeHHTB HpeO6pa3OBaHI/I$I MHOTOWJICHOB MJId PCHICHHSA PA3JIMYHBIX 3aJa4 M3
MaT€MaTUuKHU, CMCKHBIX IIPEAMETOB, U3 peaanoﬁ IMPAaKTHUKH.



Hcnonp30BaTh  CBOWMCTBA CTENEHEM C  HATypaJbHBIMU  IIOKA3aTEIsIMU LIS
peoOpa30BaHus BIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHelHBIE ypaBHEHHS C OJHOW ITEPEMEHHOW, TPUMEHSIS IPABUJIA MEPEXoaa
OT UCXOJHOTO YPAaBHEHHUsSI K PaBHOCWIBHOMY eMy. [IpoBepsTh, SBISIETCS M YUCIIO KOPHEM
YpaBHEHHUS.

[IpumensaTs rpaduueckrie METOIbI MPU PEUICHUU TMHEHHBIX YPABHEHUI U X CUCTEM.

[TonOupaTs mpuMepsI AP YUCEIN, SBJSIOMUXCS PEIICHUEM JTMHEHHOTO YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMM.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTU TpaduK JMHEHHOTO YpPaBHEHUS C JBYMs
MePEMEHHBIMHU, MOJIB3YSICh TPaPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.

Pewmate cuctemsl IByX JTUHEHHBIX YPaBHEHUIN C ABYMs IEPEMEHHBIMH, B TOM YHCIIE
rpaguyecku.

CocTaBIsITh U peliaTh JUHEHMHOE YPaBHEHHUE WM CUCTEMY JIMHEHMHBIX YPAaBHEHUH IO
YCJIOBHUIO 3aJ]a4i, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33J]a4H MOJTyYEHHbIN
pe3yJIbTaT.

DOYyHKIUU

N3o0paxkath Ha KOOPAWMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIWHATaM, Jy4Hd, OTPE3KH, WHTEPBAJbI, 3aAlUCBIBATH YHUCIOBBIE IMPOMEXKYTKHA Ha
anre0pandeckoMm si3bIKe.

OtMeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKHU MO 33JaHHBIM KOOpJMHATaM, CTPOUTH
rpaduku auHeRHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh ¢ MOMOIIBIO (PYHKIIMIA HM3BECTHHIE 3aBUCUMOCTU MEXY BEIMYMHAMMU:
CKOPOCTb, BPEMsl, pacCTOSIHHE, 1I€Ha, KOJMYECTBO, CTOMMOCTb, MPOM3BOAMTEIHHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuthb 3HaueHre QyHKIMU IO 3HAYEHHIO €€ apryMEHTa.

[TorumaTts rpaduyeckuii ciocoo MpeaCcTaBICHHs U aHaTn3a MHGOPMAIINH, U3BJICKATh
Y UHTEPIPETUPOBATH HH(GOPMAITUIO U3 TPAPUKOB PEATHHBIX TIPOIIECCOB U 3aBUCUMOCTEH.

K kxoHuy oOyueHus B 8 kjacce 0Oy4aromMics MONYYHUT CIEAYIOLUIUE NPEIMETHBIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCTICHUSA



Hcnonb30BaTh HaYaIbHBIE MTPEICTABICHUS O MHOYKECTBE JEMCTBUTEIIbHBIX YUCEIT IS
CpaBHEHUS1, OKPYTJICHUS U BBIYMCIICHUN, N300paXaTh I1CMCTBUTENIbHBIC YU CIIa TOUKAMH Ha
KOOPJIMHATHOM MPSIMOU.

[IpumeHsTh NOHATHE apU(PMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh KBaJIpaTHbIE
KOPHH, HCIIOJIb3Ysd MPU HEOOXOIWMOCTH KaJbKYJSTOp, BBIMIOJIHATH MpPeoOpa3oBaHuUs
BBIPAKEHNN, COAEPKAIIMX KBAIPATHBIE KOPHU, UCITOJb3YS CBOMCTBA KOPHEM.

Hcrnonp30BaTh 3amUCH OOIBIMX U MATTBIX YUCEN C IIOMOIIBIO JECATUIHBIX APOOCH u
creneneit yucia 10.

AJireOpandecKue BbIPaKeHUSA

HpI/IMeHHTB IIOHATHUEC CTCIICHU C LCJIBIM IIOKa3aTCJIEM, BBITIOJIHATDH Hp€O6pa3OBaHI/IH
BBIpa)KCHI/II;'I, COoACpKaIuX CTCIICHU C ICJIBIM IIOKA3aTCIICM.

BBINONMHATE TOXAECTBEHHbIE MpeoOpa3oBaHUs PALUOHAIBHBIX BBIPAKEHUNA Ha
OCHOBE NMPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMU U aareOpandecKuMu Jpo0sMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

HpI/IMGH}ITB Hp€O6paBOBaHI/IH BBIpa}KCHI/Iﬁ il pCHICHUA pPa3JIMYHBIX 3add4 H3
MAaTCMAaTUKH, CMCKHBIX IIPCAMCTOB, U3 pCaHBHOﬁ IIPAKTHUKH.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHENHBIE, KBaApaTHbIE YPABHEHUS M PALMOHAIBHBIE ypaBHEHUS,
CBOJSILMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMs IEPEMEHHBIMU.

[IpoBoauTe mpocTedIve UCCIEIOBaHUsS YPABHEHUW U CUCTEM YpPABHEHUN, B TOM
yucjae C NpUMEHEHHEeM Tpaduyeckux mpeAcTaBieHU (yCTaHaBIMBATh, WUMEET JIK
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUs, €CJIU UMEET, TO CKOJIbKO, U MpOYee).

[TepexoauTs OT cioBeCHON (OPMYITHPOBKH 3a7auu K €€ airedpandeckoi MOJIEIH C
IOMOILBI0 COCTABJICHUS YPaBHEHUs WJIM CUCTEMbl YPaBHECHHUH, WHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MOJTYyUYEHHBIN pe3yJIbTar.

[IpumeHsSITh CBOMCTBA YHCIIOBBIX HEPABEHCTB MJISI CPAaBHEHUS, OIICHKH, PEIIATh
JTUHENWHBIE HEPABEHCTBA C OJHOW MEPEeMEHHOW W WX CHCTEMbI, JaBaTh TpaduuecKyro
WJUTIOCTPALMI0 MHOKECTBA PEIIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[ToruMaTe W WCIONB30BaTh (QYHKIMOHANBHBIC TOHITHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHMUS ), ONTPEACIISTh 3HaUeHNE (DYHKITUH 110 3HAUYCHHUIO apTyMEHTA,
ompeensaTh CBOMCTBA (yHKIIMH 110 €€ TpaduKy.



Crtpouts rpaduKu 3MeMEHTApHBIX PYHKINUN BUA:

y = k/X,y = X2,y = X3,y = [x|, y = VX, OIIICHIBATH CBOICTBA YHCIOBOH DYHKIIHH IO
e€ rpaduky.

K xoniy oOydenust B 9 kiacce o0OydaromMiics MOJIYYUT CIETYIONINE MPEIMETHBIC
pE3yNbTAThI:

Yucia ¥ BIYMCICHUSA
CpaBHUBATH U YNIOPSAAOYMBATH PALHOHAIBHBIE U HPPAMOHATIBHBIE YHUCIIA.

BreinonaaTe apI/I(l)MeTI/I‘IeCKI/IG I[GﬁCTBHH C paluOHAJIbBHBIMHK YHCJIIaMH, COYCTasd
YCTHBIC U IMCbMCHHBIC HpI/IéMBI, BBIIIOJIHATD BBIYHUCJIICHUA C UPPAIOHAIbHBIMHA YU CJIIaAMH.

HaxomuTe 3HaueHWsI CTENEHEW ¢ LENBIMH INOKA3aTEIsIMH W KOPHEW, BBIYUCIATH
3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OprrJBITB IICP'ICTBPITGJIBHBIG 4KClid, BBIIIOJIHATH IIPUKUAKY pE3yjIbTaTa BBI‘-IPICJIGHHﬁ,
OLCHKY YHCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHeliHbIE W KBaJApaTHbIC YPABHEHUS, YPABHEHUS, CBOIAIIMECS K HHUM,
MpocTenlne ApoOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemars cuctempl AByX JMHEWHBIX YPaBHEHUHN C JABYMs NEPEMEHHBIMH U CHUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemarb TekcTOBbIE 3aauu alreOpanvyeckuM CIoCOOOM C MOMOUIbIO COCTaBICHUS
YPaBHEHMS WU CUCTEMBI BYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOAUTE MpOCTEUIINE UCCIEAOBAHUS YPABHEHUNW M CUCTEM YpPABHEHHM, B TOM
qlclie C NPUMEHEHHEM TIpapuuecKuX MpeJCTaBIeHUN (yCTaHABIMBATb, HMMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHeliHbIe HEPABEHCTBA, KBaJApaTHBIE HEPABEHCTBA, M300paXKaTh pEIICHUE
HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3alTUChIBATh PEIIEHUE C MOMOIIBI0 CUMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YHCIOBOUN
MPSIMOM, 3aITUCHIBATh PEILICHHUE C IIOMOIIBIO0 CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.



DOyHKIUU

Pacno3naBate  ¢GyHKUMHM U3ydyeHHBIX BHJOB. Iloka3piBaTh CXeMaTHUECKU
pacroyioKeHue Ha KOOPAUHATHOMN TUIOCKOCTHU rpaduKoB byHKIMH
Buma: Y =kx,y=kx+b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH
OT 3HaYeHUI K03()(PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouts u wu300pakaTh cXxeMaTHUeCKH TpaduKkd KBaApaTUUYHBIX (YHKIHH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIUI 10 UX rpadukam.

Pacnio3naBaTh KBagpaTHuHyl0 (QYHKIUIO T0 (GopMyse, TPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucjoBble MOCJI€10BATEIbLHOCTH H nmporpeccuu

Pacno3naBaTh apupMETHUYECKYI0O W TCOMETPHUYECKYIO IPOTPECCHU TPH Pa3HBIX
crioco0ax 3aIaHus.

BBINONHATE BBIYMCIEHUS C UCIIONIB30BaHUEM (DOPMYJI N-ro WieHa apupMeTUIECKOn
Y TEOMETPUYECKON ITPOTPECCHUM, CYMMBI IIEPBBIX N YWICHOB.

I/I306pa>1<aTL YJICHBI ITIOCJICAOBATCIIBHOCTH TOYKaMHU Ha KOOpHHHaTHOﬁ IINTOCKOCTH.

Pemate 3agaun, CBSI3aHHBIE C YMCIOBBIMH ITOCIIEIOBATEIBHOCTSIMHU, B TOM YHCIIE
3a/1ayy U3 peaNbHON KU3HHU (C UCIIOJIb30BAHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).



