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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sSBISIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEr0 0Opa3oBaHMs: OHA
oOecrieynBaeT W3ydYeHHE JPYTHX [IUCIHHMIUINH, KaK €CTECTBEHHO-HAydyHOrO, TaK |
FYMaHUTapHOIO IMKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS NPOJOJIKEHHs OOpa3oBaHUS U B
NOBCEHEBHON Jku3HU. Pa3Butne y 0OyyaromMxcsi HayuyHBIX [PEACTaBIECHUN O
NPOMCXOXKACHUH M CYIIHOCTH anre0pandyeckux aOcTpakuuii, crnocobe OTpakeHUs
MaTeMaTUYeCKOW HAyKOW SBJICHUHW W TMPOIECCOB B TMPUPOAEC H OOIIECTBE, pPOJHU
MaTeMaTHYeCKOro MOJEIMPOBAaHMsS B HAayYHOM IIO3HAHMM M B IPAKTHKE CIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOIO MHUPOBO33PEHHUS M KAueCTB MBIILICHUS, HEOOXOAUMBIX IS
ajanTtanMd B COBPEMEHHOM ImdpoBoM obmiectBe. M3ydenue anreOpsl obecreumBact
pa3BuTHE yMeHHs HaONronaTh, CpaBHUBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, Tpelyer
KPUTUYHOCTH MBIIUIEHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JAECHCTBUS
U BBIBOJBI, (opMynupoBaTh yTBepxkaeHUs. OcBoeHHE Kypca anreOpbl obecredrBaeT
pasBUTHE JIOTUYECKOTO MBIIUICHUS] OOYYaIOIIMXCS: OHM HCIOJB3YIOT ICIyKTHBHBIE U
WHIYKTHUBHBIE pacCyXIeHHs, 0000meHne W KOHKpETH3aluio, abCTparupoBaHue U
aHanoruto. OOyueHue anredOpe NpeAnoyiaraeT 3HAuYMTENIbHBIH O00BEM CaMOCTOSTEIbHON
NeSITeIbHOCTH OOYYaIOLIUXCS, MOATOMY CaMOCTOATENBbHOE pelIeHUe 3a4ad  SBISETCS
peanu3amyen AeaTeIbHOCTHOTO MPUHITUIA 00yUeHHS.

B crpykType mporpamMmbl y4eOHOTO Kypca «Airedpa» Uii OCHOBHOTO OOMIETo
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEPKATEeIbHO-METOANYECKHE JIMHUM: «HUucna u
BBIYUCIICHUSD, «AJredpanuecKue BhIpaKEeHUs», «YPAaBHEHUS U HEPABEHCTBA», « DyHKIUI.
Kaxnas u3 3tux conep areabHO-METOJIMYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSLKEHUH TPEX
JeT M3Y4YEeHHUs Kypca, B3aUMOJICHCTBYS C JPYyrMMH €ro JMHUsAMH. B Xone wu3ydeHus
y4eOHOTO Kypca OOydJarommMcsi TPUXOAUTCS JIOTHYECKH pacCykIaTh, HCIOIB30BATh
TEOPETUKO-MHOXKECTBEHHbIM sI3bIK. B CBSI3M ¢ 3TUM B mporpaMMmy ydeOHOro Kypca
«Anrebpa» BKIIIOYEHbI HEKOTOPBIE OCHOBBI JIOTMKH, MPEICTaBIECHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTH4ecKoro o0pa3oBaHus U CIOCOOCTBYIONIUE OBIAJACHUIO 00YYaIOIMMHUCS
OCHOB YHHUBEPCAJIBHOIO MaTeMaThdeckoro s3blka. CoaepiKaTeapHOM W CTPYKTYypHOU
0COOEHHOCTBIO Y4eOHOT0 Kypca «Anredpay sBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanne nMUHUM «Yucaa W BBIYMCICHUS» CIY’)KUT OCHOBOW JUIsl JalibHEHIIETo
U3y4YeHHs] MAaTEMATHKH, CTIOCOOCTBYET Pa3BUTHIO Y 00yUaIOIIMXCSI IOTHYECKOTO MBIIUICHUS,
(GOpPMHPOBAHMIO YMEHHUS IIOJIb30BAaThCS ~ AITOPUTMaMH, a TaKkKe TMPHOOPETEHHIO
NPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi NMOBCEAHEBHOM >ku3HU. Pa3BuTHE NOHATHS O
Yuciae Ha YpPOBHE OCHOBHOIO oOOIIEro oOpa3oBaHMs CBSI3aHO C PALMOHAIBHBIMH U
UpPPaMOHATLHBIMHU YHCIIaMH, (POPMHPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIILHOM YHUCIIE.
3aBepieHre OCBOSHUS YUCIIOBOM JIMHIH OTHECEHO K CpeIHEMY 001ieMy 00pa30BaHHIO.

Conepxanue JByX aireOpandeckux JHMHUN — «AjnreOpanyeckue BBIPDAKEHHUS» U
«YpaBHEHUSI W  HEPaBEHCTBa»  CHOCOOCTBYEeT (OPMUPOBAHHIO Yy  OOYYarOLIMXCS
MaTeMaTHYECKOTo armaparta, He0OXOAMMOTO JUIsl PEeIIeHHs 3a/ad MaTeMaTUKH, CMEKHBIX
NpeMETOB W TIPAaKTUKO-OPMEHTHPOBAaHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl y4yeOHBIH MaTepuan TPYNIUPYEeTCs BOKPYI palMOHAIBHBIX BBIPAKEHUH.
Anrebpa JIE€MOHCTpUpPYET 3HAa4eHHE MaTeMaTHMKH KakK s3blKa I TOCTPOCHUS
MaTeMaTHYECKUX MOJIeel, OMUCAHUsI MPOIECCOB U SIBJICHUH peanbHOro Mupa. B 3amaum
oOyueHHs anreOpe BXOAAT TaKXkKe NalbHEHIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHHS,
HE00X0IMMOr0, B YaCTHOCTH, Ul OCBOCHMS Kypca MH()OPMATHKH, U OBJIaJJCHUE HaBBIKAMU
JIelyKTHUBHBIX PACCYKICHUH.



[TpeoOpa3oBanue CHUMBOJBHBIX (DOPM CIIOCOOCTBYET pa3BUTHIO BOOOpa)KeHUs,
CHOCOOHOCTEH K MaTeMAaTHYECKOMY TBOPUECTBY.

Conepxanne (QyHKIHMOHAIBHO-TPAUUECKON JIMHAM HALEICHO Ha TIOJIy4YEeHHUE
oOydJaromuMucs 3HaHUM O (QYHKIMSIX KaK BaKHEUIEH MaTeMaTHYECKOW MOACIH s
OIMCAHMS U UCCIIEJOBAHUS pa3HOOOpa3HBIX MPOLIECCOB U SIBICHUI B Mpupojae U oOliecTBe.
N3yuenne martepuana CHOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIOJIb30BaTh
pa3uyHbIe BBIPA3UTEIBHBIC CPENICTBA S3bIKA MAaTEMAaTHKH — CIIOBECHBIC, CUMBOJIHMUYECKUE,
rpa¢uyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHME IPEJICTABICHUM O POJIM MAaTeMaTHKH B
Pa3sBUTHU UBWIN3ALUHN U KYJIBTYPBI.

CornacHo yyeOHOMy IulaHy B 7-9 Kiaccax m3ydaercst y4eOHBIH Kypc «Anredpay,
KOTOPBII BKJITFOYAET CIIAYIONINE OCHOBHBIC Pa3/eibl cofaepx anus: «Hucia u BEIYUCICHU,
«Anrebpandeckre BhIPAKEHUs, « Y paBHEHHs U HEPAaBEHCTBay, « DYyHKIIUN».

Ha unzyuenue yuebnoro xypca «Anredbpa» orBoautca 306 yacoB: B 7 kiacce — 102
yaca (3 yaca B HeJneno), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kiacce — 102 gaca (3
yaca B HEJIENI0).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucna ¥ BbIYUCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (QopMbI 3amucu Apodeit K
apyrou. [IoHsiTHE panMOHAIBHOTO YMCIIA, 3alMCh, CPABHEHHE, YIIOPAIOYNBAHNE PALMOHAIBHBIX
yucen. ApudmMeTrnueckue IEeHCTBHS ¢ PallMOHANIbHBIMM YKciIaMU. Perienue 3aiad U3 peaqbHOU
NpPaKTUKU Ha YacTH, HAa APOOH.

CreneHpb ¢ HaTypaJIbHBIM IOKa3aTelieM: OMpeJelieHne, Npeodpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE ONpeAeIeHUs, 3aich 00bIuX yucen. [IponeHTsl, 3anuch MPOLEHTOB B BUJIE APOOH U
poOu B BHUJE NPOLIEHTOB. TpU OCHOBHBIE 33Ja4d HA MPOLEHTHI, PELICHUE 3a/lau U3 peabHOM
IPAKTHKU.

[TpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOXKHUTENN HATypaJbHBIX YHCEI.

PeaJibHbIE 3aBUCUMOCTH, B TOM YHUCIIE IIpsAMasi K 0OpaTHas MPONOPLUOHATBHOCTH.
Auredpanyeckue BbIpasKeHHs

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NepeMeHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTM MEXIY BEIMYMHAMH B BHUAE (HOPMYIIBL
Boruncnenus no ¢popmynam. IlpeobpazoBanue OyKBEHHBIX BbIPaXXKEHH, TOKIECTBEHHO PaBHbIE
BBIPA)KEHUS, IpaBUIa NPeoOpa3oBaHus CyMM M IPOU3BEIEHUH, MpaBuiia PACKPBITUS CKOOOK U
NPUBECHUS OJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIEM.

OpnHowiensl 1 MHOrowieHbl. CteneHb MHorousieHa. Clio)keHue, BbIUUTAaHUE, YMHOKEHHE
MHOro4JeHOB. DOpMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyJia pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTOWIEHOB HA MHOKUTEIH.

YpaBHeHusI 1 HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHUsI, IIpaBUiia NMPeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUU.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, 4YMCIIO KOPHEHW JIMHEWHOIO YypaBHEHUS,
pelieHne JHMHEWHBIX ypaBHeHuH. CocTaBiI€HHE ypaBHEHMH IO YCIIOBUIO 3aj1aud. Pemnienue
TEKCTOBBIX 3aJ[a4 C TIOMOIIIbIO YPaBHEHHH.

JluHeliHOe ypaBHEHHE C ABYMs IepeMeHHBbIMHU U ero rpaguk. Cucrema AByX JIMHEHHBIX
ypaBHEHHH ¢ JBYMs IEepeMEHHBbIMHU. PelieHue cucteM ypaBHEHHMH crocoOOM MOJCTaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3aad ¢ IOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKUUH

Koopaunara Toukn Ha npsmol. UucioBele NpoOMEXYTKH. PaccrosiHue Mexay AByMs
TOYKaMU KOOPAUHATHOU IIPSMOM.

[IpsimoyronpHas cuctema koopauHat, ocu OX m Oy. Abcuucca u opauHaTa TOYKHA Ha
KOOpAMHATHON T1uiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UteHue rpapukon
peanpHBIX 3aBUcHUMOCTei. [lonsartue dyukmuu. [paduk dynkmuu. CpoiicTBa  (yHKIHIA.
Jluneitnas Qynkuus, e€ rpaduk. I'papux GyHkmmu y = |X|. I'paduueckoe pemieHne THHEHHBIX
YPaBHEHUN U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KUIIACC
Yuciaa v BBIYHCTICHHS

KBanmpatueiii kopenp u3 uyucna. [lonstue 00 wuppanuoHanbHOM uyucne. JlecsTuuHbIC
PHUOIVKEHUST UPPAITUOHATILHBIX YHCE.



CpoiicTBa apupMeTHYecKHX KBaJIpaTHBIX KOpHEH M MX MPUMEHEHHE K MpeoOpa3oBaHUIO
YUCJIOBBIX BBIPAXKEHUM U BBIYMCICHUAM. [[eliCTBUTEIbHbBIC YHCIIA.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.
AuredpanyecKkue BbIpasKeHUs

KBanpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOWCTBO anreOpamueckon napodbu. CroxeHue,
BBIUUTAHUE, YMHOXKEHUE, JIeJeHNe aiaredpanueckux aApoOeil. PannoHanbHble BBIpaXKEHUS U MX
npeoOpa3oBaHue.

YpaBHeHusI 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHMH, cBOOAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. I[Ipocteiimue apoGHO-
paluOHaIbHbIE YPAaBHEHUS.

I'paduueckass uHTEpIIpeTalysl YpaBHEHUI ¢ ABYMs NEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YPAaBHEHHH C JByMs INE€peMEHHbIMU. [Ipumepbl pelieHHus CUCTEM HEIMHEWHBIX YPaBHEHUH C
JByMsl [IEPEMEHHBIMHU.

Penienne TeKCTOBBIX 33aa4 anreOpanyeckum CrocoOoMm.

UuciioBble HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OAHOW IEPEMEHHOM.
PaBHOCUNbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. CucTtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonsitue @ynkuuu. O6GnacTh ONpeaeseHns U MHOXKECTBO 3HaueHul ¢yHKuuu. CrnocoObl
3a1aHust PyHKITUH.

I'padux dynkmuu. Urtenue cpoiicTB ¢yHknuu mo e€ rpaduxy. [Ipumepsr rpaduxon
(GYHKIMH, OTpaXXaloLMX pPealbHbIe IPOLECCHI.

@DyHKUUY, ONMCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPONOPILMOHAIBHBIE 3aBUCUMOCTH, HX
rpadukn. @yukimn y = X2, y = X3, y = VX, y=|x|. ['padudaeckoe pemenne ypaBHEHHI # CHCTEM
YPaBHEHUM.

9 KJIACC
Yucia v BbIYUCTCHUSA

PannonanbHble yncna, UppanoHaIbHbIE YUCIIA, KOHEUHbIE U OECKOHEYHbIE JECATHUUHBIE
npobu. MHOXEeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE YHCIAa Kak OECKOHEYHbIE
JIecsATHUHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIYy  MHOXXECTBOM
JIEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JCHCTBUTENBHBIX YHCEN, apu(METHUECKHue MCUCTBUS C ACHCTBUTEIHHBIMHU
YUCJIaMHU.

Pasmepsl 00BEKTOB OKpYXAlOIIer0 MHpa, IJIUTEIBHOCTH IPOILIECCOB B OKPY KAIOIIEM
MHUpE.

[Tpubnux€HHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTH MNpHOMIKeHHs. OKpyrieHHe YHCell.
[Ipukunka u oLleHKa Pe3yJIbTATOB BBIYUCICHUN.
YpaBHeHHUsS M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penenne ypaBHEHUM, CBOIAIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOASMIMXCS K  KBaJpPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKHUTEIIN.



Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHeHMH.  PemeHne  TEKCTOBBIX — 3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ OByMs NEepeMEHHbIMU U ero rpaduk. Pemienue cucreM ABYX JMHEHHBIX
YpaBHEHUH € JByMs MEpEeMEHHbIMU. PellleHne cucteM ABYX ypaBHEHUH, OJHO W3 KOTOPBIX
JUHENHHOe, a Ipyroe — BTOpo# cTteneHu. I'paduueckas MHTEpHpETalns CUCTEMbl YPAaBHEHHUN ¢
JIBYMSI TIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 alreOpandecKuM CIIOCOOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHEWHBIX HEPABEHCTB C OJHOM IepeMEHHOM. Pemenue cucreMm JIMHENMHBIX
HEpaBEHCTB ¢ OJHOW mepeMeHHOU. KBanparHbie HepaBeHcTBa. ['paduueckass uHTEpHperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKUUH

KBanmpatnunas ¢yskius, e€ rpapuk u cBoictBa. [lapabona, KOOpAMHATHI BEPIITHHBI
napaboJibl, 0Ch CHMMETPHH MapadoIIb.

I'paduku pynkimit: y = kx,y =kx + b,y =k/X,y =x3,y = VX, y =|X| , u ux cBoMcTRBa.
Yucii0BbIE N0CJIE10BATEIBHOCTH U NPOrPeCcCUN

[TonsiTHe YMCITOBOM MOCIIEAOBATEIBHOCTH. 3aJaHue TOCIEA0BATEIIBHOCTA PEKYyPPEHTHOM
dbopmyoit u popMyIoii N-TO YiIeHa.

Apudmernueckass U reomerpuueckas — nporpeccud.  Dopmynsl N-ro  uieHa
apuQMeTHYECKO U FreOMETPHUUECKON MPOTPECCHii, CyMMBbI IEPBHIX N UJICHOB.

N300pakeHre 4iIeHOB apU(PMETHUECKOM M TeOMETpPUYECKOW MpOorpeccuid TOYKaMu Ha
KOOPJAMHATHOMU MJIOCKOCTH. JIMHENHBIN 1 3KCIOHEHIIMAIbHBIA poCT. CII0XKHbIE MPOLEHTHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  pe3yabTaTbhl OCBOCHHMS MporpamMmbl  yuyeOHOro Kypca  «Anredpay
XapaKTepU3YIOTCS:
1) mnarprnoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K TPOLUUIOMY M HACTOAIIEMY POCCHICKONH MaTeMAaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSM POCCHUHCKHX MaTeMAaTUKOB M POCCHIMCKON
MaTeMaTUYECKOU IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEH TIpaKAaHWMHA M pealu3allid ero Ipas,
NPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIETYp TPaKIAHCKOTO O0IIecTBa (HampuMmep, BHIOOPHI, ONMPOCHI), TOTOBHOCTHIO K
00CYXKICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKHUM MPUMEHEHHEM JIOCTHKEHUHN
HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-3THUYECKHUX MPUHIIUIIOB B I€ATEILHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE Y4YacTHUE B PEHICHUH MPAKTUYECKUX 3a/lady MaTEeMaTUYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MaTEMAaTUYECKOTO 0Opa30BaHUs Ha MPOTSKEHUH BCel
JKU3HU JIJIs1 YCIIEITHON MpOo¢eCCHOHANBHON EATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYadbHOW TPAaeKTOPUH OOpa30BaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHH, PacCyKICHUHN, YMEHUIO BUJCTh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MpeACTaBleHUIl 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBAa, NOHUMAaHUEM
MaTEeMaTHYeCKOH HAyKH Kak cQepbl UYeIOBEUECKOH JeSITebHOCTH, JITAloOB €€ pa3BUTHSA U
3HAYUMOCTH JIJISl PA3BUTHS [IMBWJIM3AIINHN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKH U MaTEMaTUYECKON
KyJIbTYypOH Kak CpeICTBOM T[IO3HAHHUS MHUpPA, OBJAJECHHUEM MPOCTEHIINMH HaBbIKAMU
HCCJIEI0BATENbCKOM JIEATETbHOCTH;

6) ¢usnyeckoe BocnUTaHUE, (POPMHPOBAHUE KYJILTYPbI 3[0POBbSi M 3MOIHOHAJIBHOIO
0J1aronoyyus:

TOTOBHOCTBIO TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOErO 3J0POBbS,
BEJICHUS 37J0POBOrO 00pasa KU3HU (30pOBOE MUTaHUE, cOATAHCHUPOBAHHBINA PEKUM 3aHATUN U
OTIIbIXa, peryysipHas Qu3uveckas aKTHBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcu,
IpU3HAHHEM CBOEro IIpaBa Ha OIIMOKY M TaKOI'o K€ MpaBa JIPYroro 4yejaoBeKa;

7) 3K0JI0TMYecKoe BOCIIMTAHME:

OpHUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUHM ISl pelleHus 3ajad B 00iacTu
COXPAaHHOCTH OKpY>Kalollel cpejpl, TUIAHUPOBAHUS TOCTYNKOB U OIIEHKH HMX BO3MOMHBIX
MOCNEACTBUM ISl OKpY’Karollel cpefibl, OCO3HAaHUEM TJI00alIbHOIO XapakTepa SKOJIOTHYEeCKHX
npo0JieM U MyTel UX pelieHus;



8) aganTanus K H3MEHAIMMCS YCI0BHAM COIMAILHON M IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBMSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 NPAKTHUECKYIO JIESATEIbHOCTb, B TOM YHUCJIE YMEHUE YUUTHCS Y APYIHX
Jro/iel, MpUOOpETaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHWS, HABBIKH W KOMIICTECHIIMH U3
OIbITa IPYTHX;

HE00XOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie (GOpMyIUpOBATh UJEH,
HOHATHS, TUIIOTE3bl 00 OOBEKTaxX M SBJICHUSAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
neuIuThl COOCTBEHHBIX 3HAHUHN 1 KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYalMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TpeOyIOIIMN KOHTpMEp, KOPPEKTHPOBATH MPUHUMAEMbIE DPELICHUS U
neicTBus, pOpPMyIHPOBATH U OLIEHUBATH PUCKH U TOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHBbIe YHUBePCAJIbHbIE YUeOHbIE AeiicTBUS
Ba3zoBble JJornueckue neiicTBuA:

®BBLISIBIISITh U XaPaKTEPU30BATh CYHIECTBEHHBIE MPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUNA MEXIY MOHATHAMHU, (POPMYJIMPOBATH OMpEACTCHUS MOHSATHIA,
yCTaHABJIMBAThH CYIIECTBEHHBINA MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS /ISl 0000IIeHNS
U CpaBHEHHUS, KPUTEPUU MPOBOJIMMOTO aHAIN3a;

® BOCTIpUHUMATh, (OPMYIHPOBATh M TPEOOPa30BBIBATH CYKICHHS: YTBEPIUTCIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIC, YACTHbIE U OOIINE, YCIOBHbIE;

® BBLISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUus B (hakTax,
JAHHBIX, HAOMIOJACHUSIX W YTBEPKICHUSX, Mpeajaratb KPUTEPHH [JS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

® [eaTh BHIBOJBI C HWCIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIIOUCHUN TI0 aHAJIOTHH;

® pa30bupath JAOKA3aTeNbCTBA MATEMATUYECKUX YTBEPKICHHUH (IIpSIMbIE M OT MPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSTENBHO HECIIOKHBIC JOKa3aTeNbCTBA MAaTEMAaTHYECKHX (PaKTOB,
BBICTpAauBaTh apryMEHTAlLUIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

® BLIONpATh CIOCOO pelieHrs Yy4eOHOM 3amadyn (CpaBHHBAaTh HECKOJIBKO BapHUaHTOB
peleHus, BEIOUpaTh Hanbosee MOIXOAALINA ¢ YYETOM CaMOCTOSTENbHO BBIACICHHBIX
KpUTEPUEB).

Ba3oBble ncciiefoBaTeIbCKue 1eiCTBHA:

®ICTIOJIB30BATh  BOMPOCHl KAk  MCCIIEOBATENbCKUH  HMHCTPYMEHT  TO3HAHHSA,
¢dbopMyIMpoBaTh BOITPOCHI, ¢dukcupyromue MIPOTUBOpEYHE, npobiemy,
CaMOCTOSITENIFHO YCTaHAaBIMBATh MCKOMOE M JlaHHOe, (OpPMHpOBATh THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIMIO, MHEHUE;

® [IPOBOJUTH IO CAMOCTOATEIBHO COCTABICHHOMY TIUJIaHYy HECIOXKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEJOBAHUE 110 YCTAHOBIIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Ty COOOM;

® CaMOCTOATENBHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOBI M0 Pe3yJIbTaTaM MPOBEIEHHOTO
HaOJIOICHUS, MCCIICOBAHMS, OLEHUBATH JIOCTOBEPHOCTH IOJYYEHHBIX DPE3YJIbTATOB,
BBIBOJIOB M 000OIIEHNI;

® [IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKXKE BBIABUTATH MPEAIIOIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.



Paborta ¢ unopmanmeii:
® BBISIBJIATH HEAOCTATOUYHOCTh U M30BITOUHOCTh MH(OPMAIIMH, JaHHBIX, HEOOXOAUMBIX IS
peLeHys 3a/1a4H;
® BEIOMpATh, aHAIM3UPOBATh, CHCTEMATH3MPOBATH W HHTEPIPETUPOBATH HH(POPMAITUIO
pa3INYHbIX BUAOB U (POPM NpEICTaBICHNUS;
¢ BEIOMpaTh (PopMy TMpencTaBieHUsT HHPOPMALUU U WIUTIOCTPUPOBATH pellacMble 3aaun
cXeMaMM, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHAIMAMU;
® OIICHUBATh HAAEKHOCTh MH(POPMALMU 1O KPUTEPUSIM, MPEUIOKEHHBIM YUHUTEIEM WU
c(OpPMYITMPOBAHHBIM CAMOCTOSTENIBHO.
KoMMyHMKaTHBHbBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:
® BOCIIPUHUMATh U (POPMYJIMPOBaTh CYKICHUS B COOTBETCTBUM C YCJIOBUSMHU M LEJISIMHU
OOIIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y pELIeHUs 3a7aul, KOMMEHTHPOBATh
HOJIyYEHHBIH pe3ysbTar;
®B X07i€ 00CYXJI€HHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAaeMOW TEMbI, IPOOIJIEMBI,
pemaeMOM  3aJayM, BbICKAa3blBaTh MW, HALEJIEHHbIE HAa IIOMCK pEIleHUs,
COIIOCTABJISATh CBOM CYXXACHUS C CYXICHMSAMU JAPYTrUX YYacTHUKOB JIMAJIOTa,
OOHapy>KUBaTh Pa3IMuUe U CXOJCTBO MO3UINI, B KOPPEKTHOH Gopme GpopMyInpoBaTh
pasHorjacus, CBOM BO3PaKEHUS;
® [IPE/ICTABIIATh PE3yJbTAaThl PEIICHUs 3aJauM, HKCIEPUMEHTa, HCCIEAOBaHUA, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (hOpMAaT BBICTYIUICHMsS C y4€TOM 3ajJay Ipe3eHTaluu U
0COOEHHOCTEH ay TUTOPHH;
® [[OHUMAaTh U HMCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHJHON M MHIMBUAYAIbHOW pabOThl IpU
peleHny yuyeOHbIX MaTeMaTHYECKUX 3a/1a4;
® [[PUHUMATh 1LI€Jb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paloThl, pacnpenensTb BuAbl padOT, JOroBapuBaThbcs, 00CYXIaTh IMpoOLECC U
pe3ysbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;
® y4acTBOBATh B I'PYNIOBBIX (hopMax paboThl (00CykIeHHS, OOMEH MHEHUSMHU, MO3TOBbIE
IITYpMBl ¥ JAPYTHE), BBIIOJHATH CBOIO YacThb pPa0OTBI M KOOPAWHUPOBATH CBOU
JIENCTBUS C IPYTUMH YJ€HaMH KOMaH/Ibl, OLIEHUBATh Kaue€CTBO CBOETr0 BKJIaJa B OOIIMIA
IPOAYKT 10 KPUTEPUAM, c(HOPMYyTUPOBAHHBIM YyYaCTHUKAMH B3aUMOJICHCTBHUS.
PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA
Camoopranu3amnus:
© CAaMOCTOSATENIBHO COCTaBIATh IUIaH, AITOPUTM pelIeHHs 3ajayd (WIK €ro 4YacThb),
BbIOMpaTh CIOCOO pelIeHHs C y4E€TOM HMEIOLIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHPOBaTh M KOPPEKTHUPOBATh BApUaHThl PELICHUH C y4ETOM
HOBOH MH(pOpMAIHH.
CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:
e BJIaJIETh CHOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS IMpoLecca M pe3yibTaTa pelIeHus
MaTeMaTHUYEeCKOM 3a1a4u;
® [IPEIBUIETh TPYAHOCTHU, KOTOPBIE MOTYT BO3HUKHYTH NpPH PEUICHWU 3aJaul, BHOCHUTH
KOPPEKTUBHI B JIESTEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAWJIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHE pe3yJIbTaTa AESTEIbHOCTH IOCTABJICHHOM LIEU U YCIOBHSM,
OOBSICHATh MPUYUHBI JOCTHKEHHMS WM HEJOCTIDKEHHUS IIeNM, HaXOIHUTh OIIUOKY,
JlaBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyueHuss B 7 kJjacce oOydaroUmMiics MOJYYHUT CIEIyIOIUE MpeAMETHbIC
pe3yJIbTaThI:

Yucia v BbIYUCICHUA

BeinonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apudmMeTHdeckue NeHcTBUS C
paLMOHATIBHBIMHU YUCIIAMH.

HaxonuTe 3HaueHWs] YUCIOBBIX BBIPAXKEHUH, NMPUMEHATH Pa3sHOOOpa3HBIE CIOCOOBI U
npuéMbl BBIYUCIICHUS] 3HAYCHHWH JPOOHBIX BBIPAKCHHU, COACPIKAINIMX OOBIKHOBCHHBIC U
NECSITUYHbIE TPOOH.

[Tepexoaute OT OfHOM (HOPMBI 3amMcU YHCced K Apyroil (mpeoOpa3oBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOB).

CpaBHMBATh M yIOPSI0YMBATh pallMOHAIbHBIE YHCIIA.

OKpyrsaTh yUCa.

BBINONHATE MPHUKHUIKY U OLIEHKY Pe3ysibTaTa BBIYMCICHHN, OIIEHKY 3HAYEHUH YHMCIOBBIX
BbIpa)KEHUH. BBITIONHATE TEHCTBHS CO CTENCHSIMHU C HATYypPAIbHBIMHU TTOKA3aTEISIMU.

[TprMeHATH MPU3HAKK JETUMOCTH, PA3JI0KEHHE HA MHOXKUTEJIN HATYPaJIbHbIX YHCEIL.

Pemate mpakTHKO-OPUEHTUPOBAHHbIE 33/1a4M, CBS3aHHbIE C OTHOLICHHWEM BEIMYMH,
IPONOPLHUOHATBHOCTBIO BEJIMYHH, IPOIIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAThl PELICHUS 3a1a4
C y4€TOM OTpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PAaCCMATPUBAEMBIX OOBEKTOB.
Auredpanyeckue BbIpasKeHHUs

Hcnonb3oBaTh anreOpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHS yU4eOHOTO MaTepuania.

HaxonuTh 3HaueHMsI OYyKBEHHBIX BBIPKEHUH MTPH 33JJaHHBIX 3HAYCHUSIX NIEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHusl LIEI0r0 BhIPAKEHUS] B MHOTOWIEH IPUBEACHUEM MOJ00OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBIMONHATE YMHOXXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJICH,
OPUMEHSTH (POPMYJITBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyuiecTBIATh Pa30KEHHE MHOIOWIEHOB Ha MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOXKHUTENS, TPYNIHUPOBKH ClIaraeMblX, MpUMEHEHHUs (HOpMyYJ COKpaIEHHOTro
YMHOXXEHHUSI.

[TpumensaTh mpeoOpa3oBaHWsT MHOTOWICHOB Ui pEIICHHWS pa3jMdHBIX 33734 U3
MaTEeMaTUKHU, CMEXXHBIX IPEAMETOB, U3 PeaTbHOM MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMH MOKa3aTeIsIMH Ul peoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHeiHbIE ypaBHEHUs ¢ OJHOW NEpeMEHHOM, NMPUMEHsAs MpaBuia Nepexoja OT
UCXOJIHOTO YpaBHEHHS K paBHOCWIBHOMY eMmy. IIpoBepsATh, SBISETCS M YUCIO KOPHEM
ypaBHEHHUS.

[TpumenHsTH rpaduIecKkre METOIbI TP PEIICHUH JTMHEHHBIX YPAaBHEHUHA U HX CHCTEM.

[TonGupats mpUMepsI Map YUCe, SBISIOLIMXCS pelleHueM JMHEHHOTO YpaBHEHUS C IByMs
HepEeMEHHBIMH.

Ctpouth B KOOPAWHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
TIepEMEHHBIMH, TI0JIB3YSICh TPAPUKOM, TIPUBOIUTH IPHUMEPHI PEIICHUS YPaBHEHUSI.

Pemate cucrembl ABYX JMHEWHBIX YpPaBHEHUH C JIByMsl NE€PEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKH.



CocTaBnsATh W peliaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpPaBHEHHM 10
YCJIOBHUIO 3a/1a4d, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/ayd IOJIyYEHHBIN
pe3yibTar.

DOyHKUUHA

N300paxkath Ha KOOPAMHATHOW TIPSMOM TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3allACHIBATh YHCJIOBBIE TMPOMEXKYTKH Ha
anreOpandeckoM S3bIKe.

OtmedaTth B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMi. CTpouts rpaduk QyHKIMH Y = [X|.

OnuceiBaTh ¢ NOMOIIBIO (DYHKIMHA WM3BECTHBIE 3aBUCHUMOCTH MEXKIY BeJIHYUHAMHU:
CKOPOCTb, BpEMs, PacCTOSIHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeMH,
00BEM paboOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmates rpaduyeckuii cnoco0 NpeCcCTaBIeHUs U aHanu3a MHGOpPMAIUH, U3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 ITPa(UKOB peaTbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K koHumy oOyueHus B 8 kiacce oOydaromuiics MOJYYUT CIEAYIOLIME IIPEIMETHBIE
pe3yJIbTaThI:

Yncia 4 BIYUCIEHUSA

Hcnonp30BaTh HayallbHbIE NPEICTABICHHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AN
CPAaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUH, HM300pakaTh JEHCTBUTEIIbHBIE YHUCJIAa TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[IpumensTh moOHATHE apU(METUUYECKOTOo KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, UCHOJIB3YsI IPU HEOOXOAUMOCTH KaJIbKYJIATOP, BHIIOIHATH IPeoOpa30oBaHus BhIPAKEHHIH,
coZEpKaIIMX KBAIPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OONBIIMX W MalbIX YHUCEN C TIOMOIIBIO JECATUYHBIX APOOeH
creneneii yucina 10.

Auredpanyeckue BbIpasKeHHs

[IpuMeHATh TOHATHE CTENEHUW C IeNBIM II0Ka3aTeleM, BBIIOJIHATH IpPeoOpa3oBaHUs
BBIPAKECHMM, COIAEP/KALNX CTEIIEHH C LIEJIBIM ITOKA3aTeIIEM.

BBINOTHATE TOXIIECTBEHHBIE MPeoOpa30BaHUSl PALMOHATIBHBIX BBIPAKEHUH HAa OCHOBE
NpaBuiI JEHCTBUI HAaJl MHOTOYJICHAMH M aIreOpandyecKuMu JIpoOsIMH.

PackiiagpiBaTh KBaipaTHBIN TPEXUIECH HA MHOXKUTENH.

[IpumensTh npeoOpa3oBaHUsl BBIPAKEHUW 7 pEIICHHs pa3MyHbIX 3aJad U3
MaTE€MAaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEaJIbHON MPAKTUKH.

YpaBHeHHusI M HEPABEHCTBA

PemaTth nuHeliHble, KBapaTHbIE YPABHEHMS U pallMOHAIbHbIE YPAaBHEHUS, CBOJSAIINECT K
HUM, CUCTEMBI IByX YpaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeiiine nccaeaoBaHusl YPaBHEHUM U CUCTEM ypaBHEHHUH, B TOM YHCIIE C
OpUMEHeHHeM TpadUuecKux TMpeaAcTaBieHuil (yCTaHaBIMBAaTh, MMEET JHM YpaBHEHUE WIU
CUCTEMa YPaBHEHMH pEILIEHUs, €CIIM UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexonuTh OT ciioBeCHOW (OPMYJIHUPOBKM 3aJaud K €€ anredpandyeckol Mojaenu ¢
MOMOILIBIO  COCTaBJICHUSI YpPaBHEHUS WM CHUCTEMBbl YypaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJTYUYEHHBIN PE3yJIbTaT.

[IpumeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB /JISl CPABHEHUS, OLICHKH, PEIIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpEeMEeHHOM M HUX CHCTEMbl, JaBaThb TI'paUUYECKyI0 HIUTIOCTPAIUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMb] HEPABEHCTB.



DOyHKUUH

[TonumaTh M  HCHOJB30BAaTh  (DYHKIMOHAIbHBIE MOHATUS M S3bIK  (T€PMHUHBI,
CHUMBOJIMYECKHE OOO3HAUEHUS), OMpEACsATh 3HadeHHWe (YHKIMHM MO 3HAYCHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIIUH 110 €€ TpaduKy.

Ctpouth rpaduky dneMeHTapHBIX GYHKIIUNA BHIA:

y = kix, y = x2, y = X3,y = |x|, Y = VX, OricHIBaTh CBOHCTBA YHCIOBON (PYHKIMHU 10 €&
rpaduky.

K koHnmy oOyueHus B 9 kiacce oOydaromuiics IMONYYUT CIEAYIOLIUME IPEIMETHBIE
pe3ybTaThl:

Yucjia ¥ BBIYHCIEHUSA

CpaBHMBATh ¥ yHOPSII0UYMBATh pallMOHAIbHBIEC U HPPAL[MOHAJIbHBIE YHCIIA.

Bemonsare apudmernueckue ASUCTBUS C pallOHAIBHBIMU YHCIAMU, COYETasi YCTHBIE U
MUCbMEHHbIE TPUEMBI, BHIIIOJIHATH BBIUMCICHUSI C HPPALMOHATIBHBIMU YUCIIAMHU.

HaxonuTh 3HaueHMs cTeneHel ¢ 1eabIMU 0Ka3aTesIMU U KOPHEH, BBIUUCIIATh 3HAUEHUS
YKCIJIOBBIX BBIPAXKECHUH.

OkpyrisaTh AEWCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pE3YJIbTaTa BBIUYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI 1 HePaBEeHCTBA

Pemate nuHElHBIE M KBaJpaTHbIE YPAaBHEHMs, YPAaBHEHHUS, CBOJAIIMECS K HUM,
npocTerime ApoOHO-PAMOHAIBHBIE YPAaBHEHHUS.

Pemarb cuctembl IBYX JIMHEHHBIX YpaBHEHHH C JBYMs MEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHH, B KOTOPBIX OHO YPABHEHUE HE SIBIISIETCS JIMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpanMyeckUM CHocoOOM C TOMOUIbIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

IIpoBOaUTE IIpOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM 4YMCIIE C
IPUMEHEHHEM Tpa@HUuecKux IMpeacTaBiIeHuil (ycTaHaBiIMBaTb, HMEET JIM YpaBHEHHE WU
cucTeMa YpaBHEHUI pelleHusl, €Clii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate sMHElHbIE HEpaBEHCTBA, KBaJpaTHblE HEPAaBEHCTBA, H300pa)kaTb pELICHHUE
HEPABEHCTB Ha YMCJIOBOW NPSIMOM, 3aIIUCHIBATH PEILIEHUE C IIOMOILBIO CHMBOJIOB.

Pemarb cuctembl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJ[paTHOE HEPaBEHCTBO, M300pa)kaTh pelIEHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSAMOM,
3aMMChIBAaTh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a7a4.

DOyHKUUH
PacrniozHaBaTh pyHKIMY U3y4eHHBIX BUIOB. [Ioka3pIBaTh cXxeMaTUYECKH PacIOIOKEHUE Ha

KOOPJMHATHOMH MI0ockocTH rpadukoB pyukimil Buma: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCHMMOCTH OT 3HA4YEHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA
byHKIUi.

Crpoutb M M300paxkaTh CXEMAaTUYECKU TpapUKH KBAaJIPAaTUYHBIX (QYHKLUH, ONUCHIBATH
CBOMCTBA KBaApaTUYHBIX (DYHKIHI MO UX rpaduKam.

Pacno3naBate  KkBazpaTH4yHyl0 (QYHKUMIO 10  (opMmylie, TPUBOAUTH TMPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peadbHON KU3HHU, PU3UKU, TEOMETPHUH.



Yucii0BbIE 0CJIE10BATEIBHOCTH U NPOrPeCcCUN

PacniozHaBaTh apu(METHUECKYI0 U F€OMETPUYECKYIO MIPOTPECCUU IPU Pa3HBIX CIIOCOOAX
3a/laHusl.

BhBINONHATE BBIYMCICHHUS C HCIOJIB30BaHHEM (OpMya N-ro wWieHa apu(MeTudeckoil u
reOMETPUYECKON MPOTPECCUI, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON INIOCKOCTH.

Pemarp 3amaun, cBA3aHHBIE C YMCIOBBIMU IIOCIIEIOBATEIIBHOCTSIMM, B TOM YHUCIE 3aAadu
U3 pPeaTbHOM XKU3HH (C MCIIOIB30BaHUEM KaJIbKYJISATOPA, IU(POBBIX TEXHOJIOTHHA).



YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI JIUIS1 YYEHUKA
Marematuka. Anredpa : 7-oii kiacc: 6a30Bblit ypoBeHb : yueOnuk /HO.H. Makapsrues,
H.I'. Munmiok, K.1. Hemkos, C.b. CyBopoBa; noa penakuueid C.A. TeasKoBCKOro.
Mockga : IIpocsemenue, 2023.

Marematuka. AnreOpa : 8-oii kitacc: 6a30BbIi ypoBeHb : yueOnuk /HO.H. Makapsiues,
H.I". Munmiok, K.M. Heuikos, C.b. CyBopoBa; nox peaakuueid C.A. TensikoBCKOTO.
Mockaga : IIpocBemenue, 2023.

Marematuka. Anrebpa : 9-oi kinacc: 6a30BbIi ypoBeHs : yueObnuk /HO.H. Makaperues,
H.I'. Munmiok, K.1. Hemkos, C.b. CyBoposa; noa penakuueid C.A. TeasKoBCKOro.
Mockga : IIpocsemenue, 2023.

METOAHUYECKHUE MATEPHAJIBI IUISA YUYUTEJIA

Marematuka. Anrebpa 7-9 knaccel. ba3oBblil ypoBeHb. MeToanueckoe mocodue K mpeIMeTHOM
nuHUY yaeOHukoB o anreope FO.H. Makaperuesa, H.I'. Munaiok, K.1. Hemkosa u ap.
Mocksa «IIpocsemenne» 2023

NUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubmmoreka IIOK https://m.edsoo.ru

YuuTenbCKui mopTaj - MEKIYHAPOIHOE co00IecTBO vuurenei (uchportal.ru)

Poccutickas anekrponnas mkoua (resh.edu.ru)



https://www.uchportal.ru/?ysclid=lxa2h4eumc217424151
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