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IMNOSICHUTEJIBHAS 3AITUCKA

Anrebpa sBJISeTCS OJHMM M3 ONOPHBIX KYypCOB OCHOBHOTO 001ero o0pa3soBaHHs: OHA
obecneynBaeT H3yueHHe APYTHX JUCIMILUIMH, KaK €CTECTBEHHO-HAYYHOT0, TAK H TYMaHHTAPHOTO
[IUKJIOB, €€ OCBOCHHE HEOOXOAMMO Ul MPOI0/KEHUsE 00pa30oBaHUA M B MOBCEJHEBHOM JKH3HH.
PasButne y oOyualommxcs Hay4HBIX [PEJACTABICHHH O MPOHCXONKICHHH H  CYHIHOCTH
ainreOpauveckux adcTpakumil, crocobe OTpakeHHs MaTeMaTH4ecKoH HayKo# sABICHHH H
MPOLECCOB B IPUPOJE M 00LIECTBE, POJIM MATEMATHYECKOr0 MOJEJIMPOBAHUS B HAYYHOM
MO3HAHUM M B NPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHUIO HAYUYHOIO MHMPOBO33PEHHS H Ka4eCTB
MBIIIUICHHS, HEOOXOIMMBIX I aJanTallid B COBPEMEHHOM LH(poBoM oOuecTse. M3yuenue
anreOpbl obecneynBaeT pa3BHTHE YMEHHS HaOIIOaTh, CPABHUBATH, HAXOANTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMeHTHPOBAHHO OOOCHOBBIBATH CBOH
JICHCTBUSL M BBIBOJIBI, (POPMYJIMpOBaTh yTBepKaeHHs. OcBoeHHe Kypca anredpbl odecrneynBaeT
Pa3BUTHE JIOTHMYECKOIO MBbIIUICHHs OOYy4alOUIHXCS: OHH  HCIOJB3YIOT JICAYKTHBHbBIC H
HHIYKTHBHBIC PACcCyiKIACHHs, 0000LIEHHE U KOHKPETH3alMUIO, adCTparupoBaHHE H AHAIOTHIO.
OOyuenue anrebpe mpearnosnaraeT 3HAYMTEIbHBIH OOBEM CAMOCTOATEIBHON JESTEIBHOCTH
00y4YarolUuXcs, I109TOMY  CaMOCTOSITEJIbHOE — pelleHHe 3ajad  SBIsSeTCs — pealH3alueH
ACATEIbHOCTHOTO NPHHLIMIIA 00yYeHHS.

B cTpyktype mnporpammel y4yeOHOro kypca «Asredpa» Ul OCHOBHOrO OOLIETo
00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COJCpKATEeIbHO-METOAMYecKHe JHHuH: «Hucaa u
BBIUMCIICHUSY, «AJiredpandeckue BbIpakeHus», «YpaBHEHHS M HepaBeHCTBa», «DyHKIHHY.
Kaxas u3 9THX comepikartesibHO-METOIMYECKUX TMHUH PA3BUBACTCS HA NPOTSIKCHHM TPEX JIeT
M3YUeHHs Kypca. B3aUMOJICHCTBYS ¢ JAPYTHMH €ro JMHUAMH. B xoz1e n3yyenus yyeOHnoro Kypca
00yYarOIMMCsl TIPUXOANTCS JIOTHYECKH PACCYK/IATh, HCIIOIB30BATh TEOPETUKO-MHOXKCCTBEHHbIH
SI3bIK. B CBA3M ¢ 5THM B mporpammy yueGHOTro kypea «Azredpa» BKIIOYEHBI HEKOTOPbIE OCHOBbI
JIOTUKH, [PECTABJIEHHBIE BO BCEX OCHOBHBIX pa3jenax MaTreMaTHMyYecKoro o0Opa3oBaHus H
CIIOCOOCTBYIOIINE OBJIAJICHHIO O0YHAIOIMMHCS OCHOB YHHMBEPCATBHOIO MaTeMaTH4YeCKOro
si3bika. CojiepikaTeIbHONH M CTPYKTYPHOH 0COOCHHOCTBIO yueOHOro Kypea «Anredpa» sBISETCS
€ro HHTEIPUPOBAHHBIH XapakTep.

Conepxanne muHMH «YHucIa M BBIMHCIICHMS» CIYy/KHT OCHOBOH JUIS JalbHEHIIEro
H3YYCHHUST MATEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYalOIIMXCs JOTMYECKOrO MBILILICHHA,
(GopMHpOBaHHIO YMEHHS MOJB30BATHCS AITOPUTMAMH, @ TAKKE NMPHOOPETEHUIO MPAKTHYECKUX
HaBbIKOB, HEOOXOIMMBIX Ul MOBCEIHEBHOH KH3HM. Pa3BUTHe MOHATHS O YMCIE HA YPOBHE
OCHOBHOI0 001ero odpa3oBaHHs CBA3aHO ¢ PALlMOHAIBHBIMH H HpPPAlLlHOHAIBHBIMH YHCIIAMH,
(popmupoBaHHMEM NpeICTABICHAH O ACHCTBUTEILHOM yHC/Ie. 3aBeplieHHe OCBOCHHS YHCIOBOH
JIMHHK OTHECEHO K cpesiHeMy o01ieMy 00pa3oBaHHIo.

Conepixanne ByX aiareOpaHuyecKuX JHHHH — «AJsireOpaudeckie BBIPQKCHHS» H
«YpaBHEHHS M HEPABEHCTBA»  CIOCOOCTBYET  (OPMHpPOBaHMIO y  OOydaroumxcs
MaTeMaTH4YeCKOro amnmapara, HeoOXOAMMOIro [UIS peIeHMs 3a1ay MaTeMaTHKH, CMEXKKHBIX
MPEIMETOB W IIPAKTHKO-OPHEHTHPOBAHHBIX 3a71a4. Ha ypoBHe 0CHOBHOIO 0011ero 00pa3oBaHus
VYeOHBIH  Marepuas  IpYNIHPYETCs  BOKPYT  palMOHAIBHBIX  BbIpakeHHWil.  Aurebpa
JICMOHCTPHUPYET 3HAYEHHE MAaTEeMATHKH KaK si3bIKa JUISi HOCTPOCHUS MAaTEMaTHUECKHX MOJIeICeH,
OIMCAHUS MPOLECCOB U ABJICHUH peaibHOro mupa. B 3a1aun oOydenuns aaredpe BXOJAT TaKke
JajbHeHLIee pPa3BUTHE AJITOPUTMHYECKOIO MBILIJIEHHS., HEOOXOJAMMOro, B YaCTHOCTH, JUIS
OCBOCHMs Kypca MH(POPMATHKH. M OBJAJCHHE HaBbIKAMH JEJAYKTHBHBIX pacCy’kK/JICHHI.
[IpeoGpasoBanue cUMBOJIBHBIX GOPM CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTRBY.

Conepxanue  GyHKUHOHATBHO-rpaQUUecKOd  JIMHMK  HALEICHO HA  IOJTy4YeHHE
00yyarOIMMHCs 3HaHH# 0 (YHKUMSIX KaK BakKHEHLIEH MaTeMaTHyecKoi MO/ ISk OlIUCaHHs
U HCCIIe/I0BaHUs pa3sHOOOpasHbIX MPOLECCOB H ABICHHH B npupoac H oOmectse. Msyuenue
MaTepHazia CrocoOCTBYET pPa3BUTHIO Yy OOYYalOLIMXCS YMEHHs HCIIOJIb30BaTh pa3jiHyHbIC



BbIPa3UTE/IbHBIE CPEICTBA S3bIKA MATEMATHKH — CJOBECHBIE, CHMMBOJIMYECKHE. rpadHyecKue.
BHOCHT BKJIajJ B (GOPMUPOBAHHE MPEACTABICHUNA O POJH MAaTEeMAaTHKH B PA3BHTHH ITMBH/IH3ALNH
H KYJIbTYPBI.

CornacHo yueOHOMy IUtaHy B 7-9 kiaccax wu3ydaetcsi yueOHbIH Kype «AsnreOpay,
KOTOPBIH BK/IIOYAET CIIEIVIONIHE OCHOBHBIE pasjelbl coiepikaHus: «Yucaa ¥ BHIUHCICHHUS,
«AsreOpandeckue BbIpaKeHHUs», « Y pABHECHUs U HEPaBEHCTBA», « DYHKIIHHY.

Ha usyuenne yyeGHoro Kypea «Anredpa» oroautes 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hesuemo), B 8 kiaacce — 102 yaca (3 yaca B Heaemo). B 9 kiacce — 102 yaca (3 yaca B
HEJ1eI10).



COJIEP’KAHUE OBYVUYEHMUS

7 KJIACC

Ynena u BbIYHCICHUS

JlpoOu OOBIKHOBEHHBIC M JECATHYHBIE, NEPeX0] OT OAHOH (GopMbI 3amucH apodeii K
Apyro#. IloHsTHe pallMOHAIBHOTO YHCIA, 3alHCh, CPABHEHHE, YIIOPSAI0UHBAHHE PALMOHAIBLHBIX
dmcell. ApudmeTHyeckne JCHCTBHS ¢ palMOHAIBbHBIMU YMCIaMu. Pelenune 3a1aq u3 peasbHOH
[IPAKTHKH HA YaCTH, Ha APOOH.

Crenenb ¢ HaTypasbHBIM [OKa3aTejeM: olpe/e/ieHHe, peoOpa3oBaHie BhIpaKEHHI Ha
OCHOBE ONIpECICHHUS, 3akCh 00MbIIKMX Yncel. [IpoienTh, 3amuch NPOLEHTOB B BU/E JPOOH U
ApoOH B BH/€E MPOLEHTOB. TpH OCHOBHBIE 3a/1a4¥ HA MPOLEHTHI, PellleHHe 3aj1a4 U3 pealbHOM
NPAKTHKH.

[Ipumenenue npu3HAKOB AIMMOCTH, pa3/ioKeHHe HA MHOKHTEH HATYPATbHBIX YHCE.

PeaiibHble 3aBHCHMOCTH, B TOM uHCIIe IpsAMas M 00paTHas PONOPLIHOHATLHOCTH.

Adaredpanyeckue BbIPAKeHUs

[lepemennble, uyncI0BOE 3HAYCHHE BBIPAKEHHS C IepeMEHHOMN. JlOMycTHMBIE 3HAYCHHS
nepeMeHHbIX. IlpencraBienne 3aBHCHMOCTH  MeKIy BEJIMYHHAMH B BHjaE (OPMYJIIBL
Borancnenus no gpopmysam. [peoGpasoBanue GyKkBEeHHBIX BHIPAKEHHI, TOXKIECTBEHHO PABHbIE
BBIDAKEHH S, NPABH/IA PEOOPA30OBaHUsi CYMM W MPOM3BE/ICHHIH, TIPAaBHIA PACKPBITUS CKOOOK H
MPUBEICHHUS OI00HBIX CllaraeMalX.

CBo#icTBa CTENEHH ¢ HATYPAIbHBIM I0KA3aTEIEM.

Onxounensl 1 MHOrowIeHsl. Ctenens MHorouneHa. ClokKeHHe, BbIYHTAHHE, YMHOKEHHE
MHOTOUWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHHS: KBaJpaT CYMMbl M KBajpaT pa3HOCTH.
®opmyJia pa3sHOCTH KBaIpaToB. Pa3noskeHne MHOTOUYICHOB HAa MHOYKHTE,TH.

YpaBHeHHS 1 HepaBeHCTBA

YpaBHeHHe, KOpeHb YpPaBHEHHsI, IIPaBH/Ia NPeodpa3oBanus ypaBHEHHMS, PABHOCHILHOCTh
VPaBHEHHU.

JluneliHoe ypaBHeHHE ¢ OJHON NEpPeMEHHOMN, YHCIIO KOpPHEH JIMHEHHOIO YypaBHEHHS,
pelleHHe JIMHEHHBIX ypaBHeHHWi. CocTaBlieHHe ypaBHEHHH M0 YCIOBHIO 3a1ayd. Pelnenue
TEKCTOBBIX 3a/1a4 C NOMOIIIBIO YPaBHEHM .

Jluneiinoe ypaBHenue ¢ aByMs nepeMeHHbIMH M ero rpaduk. CucreMa JBYX JIHHEHHBIX
YPaBHEHHH € JIByMs [epeMeHHbIMH. PelleHHe cHeTeM ypaBHEHHH CIOCOOOM MM0JICTAHOBKH.
IIpumeps! pelenust TEKCTOBBIX 3a1a4 € MOMOILBI CHCTEM YpaBHCHHH.

DyHxkuun

Koopannara toukun nHa npsmoit. YucsoBble NPOMEKYTKH. PaccrositHue Mexk1y JABYMS
TOYKaMH KOOPJAHHATHOH MPAMOH.

[Ipsimoyrosibhas cuctema koopauHar, oc Ox u (Oy. Abcimcca M OpAMHATa TOYKH Ha
KOOPIMHATHOH 1710cKOoCTH. [Ipumepsr rpadukos, 3azannbix Gopmynamu. Utenue rpadukos
peasibHbIX  3aBHCHMOCTed. llonsartne dyukuunu. I'padpuk  ¢yuxumn. CpoiictBa (PyHKIHIA.
JInneitnas dynkums, eé rpaduk. I'padux dyukuuu y = |x|. [paduueckoe pelieHne IHHEHHBIX
YPaBHCHUH U CHCTEM JTMHEHHBIX yPaBHEHHII.

8 KJIACC

Yucaa u Be1unc/IeHns

KBaaparueiii kopenb u3 uucna. [lonsitme 06 wuppanmonanpHOM umcne. JlecsTHuHBIE
MPUOJTHIKEHUS MPPAlMOHAIBHBIX Yncel. CBocTBa apH(MeTHUECKHX KBAAPATHBIX KOPHEH M HX
MPUMEHEHHE K TMPeoOpa3OBaHUIO YHMCIOBBIX BbIPAKEHMH M BbIUMCIEHUAM. JleHCTBUTE IbHBIC
qHcIa.

Crenensb ¢ mesbiM nokasaresiem u eé cpoiictsa. CTanapTHas 3alMCh YHCIA.

Aarebpanveckue BbIpakeHHs



KBajipatHbiil TPEXUIIEH, PA3JI0KEHHE KBA/IPATHOTO TPEXWICHA HA MHOKHTEIIH.

Anrebpanueckas apo0b. OcHOBHOE CBOICTBO ajnreGpanyeckoii apodu. ClioxkeHue,
BbIYMTAHHE, YMHOKEHHE, JejIeHHe airedpandeckux japodei. PannoHaibHble BbIPAKEHHS H HX
npeoOpasoBaHue.

YpaBHeHHSI H HEPABEHCTBA

KBaapaTHoe ypaBHeHHe. (opMmysia KOpHeH KBajapaTHOro ypasHenus. Teopema Buera.
Pemenne ypaBHEHHMH, CBOIAIIMXCS K JIMHeEiHBIM M KBagpaTHbIM. IIpocteiinne apoOHO-
palMOHAIbHBIC YPABHEHHS.

'paduueckast MHTEpHpETAlMs YPABHEHHH C JBYMS TIEPEMEHHBIMH M CHCTEM JIHHCHHBIX
ypaBHEHHI ¢ ABYMs mepeMeHHbIMH. [Ipumepsl pelieHus CHCTEM HETHHEHHBIX YpaBHEHHH ¢
JABYM3 IICPEMCHHBIMH.

PenieHue TeKCTOBBIX 3a/1a4 anredOpanyeckum CrocoOoM.

UucioBble HepaBeHCTBA M MX  CBOHcTBa. HepaBeHCTBO ¢ OJHOH  NEPEMCHHOM.
PaBHOCHJILHOCTH HepaBeHCTB. JIMHeiiHble HepaBeHCTBA C OJHON mnepeMeHHOH. CHcTeMbl
JTMHEHHBIX HEPABEHCTB C OJIHOM NepeMEHHOM.

DOyHKIHH

IMousitue dyukiun. OG1aCTh ONpeeseHHs i MHOKECTBO 3HauYeHHiH yHKuuH. CriocoOb
3a/1aHusl QYHKIIMA.

I'padux dynkiuu. Urenne cBoiicTB GyHKimu no eé rpapuky. Ilpumepsl rpapuxos
(GyHKIMIA, OTpakKaIOUMX peaibHbIE MPOLECCHI.

OyHKIHMH, ONMHCHIBAIOLIME MPIMYIO U 00paTHYIO MPONOPIHOHAIbHBIE 3aBUCHMOCTH, HX
rpaduku. OyHkuuu y = x2, ¥y = x3, y = \X, y=|x|. ['paduyeckoe pemieHue ypaBHCHHH U CHCTEM
YPaBHEHHUH.

9 KJIACC

Yuca v BeIYHC/IeHHS

PaioHanbHble YUcIa, HppalMoHaIbHbIE YHCIA, KOHEUHbIC H OECKOHEYHBIC JICCATHYHBIC
JpoOu. MHOKECTBO JEHCTBUTEIBHBIX YHMCEI, JEHCTBHTEIbHBIE YHMCIA KaKk OeCKOHCYHbIE
JAecsTHUHble  apoOHM.  B3auMHO — 0/IHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOKCECTBOM
JICHCTBUTE/IBHBIX YHCEJI U KOOPAMHATHON IIPAMOA.

CpaBHeHMEe JIEHCTBUTEILHBIX YMCEl, apu(pMeTHUecKHe ICHCTBHS € JICHCTBUTEIbHBIMH
YHCJIAMH.

Pazmepbl 00BEKTOB OKpYIKaIOIIEro MUpa, JUTMTE/IbHOCTD [IPOLECCOB B OKPYIKAIOLIEM MHPE.

[TpuGIMKEHHOE 3HAUEHWE BEJIMYHHBL, TOYHOCTH NpudMKeHus. OKpyriieHHe 4ucel.
[IpuKHIIKa K OlIEHKA pe3yJIbTaTOB BBIYHCIICHHH.

YpaBHeHHsI H HePaBEHCTBA

Jlunelinoe ypaBHeHue. Pelienue ypaBHeHHH, CBOIALIMXCS K JIMHCHHBIM.

KBagparHoe ypaBHeHue. PelieHue  ypaBHEHHMH. CBOJAIIHMXCA K KBaJpaTHBIM.
bukpagparHoe ypaBHeHue. IIpHMephbl pellleHHsl YpaBHEHHH TpPeThe M HeTBEPTOH cTereHed
pa3ioKEeHHEM HA MHOKHTEJIH.

Peuienue  ApoOHO-pallMOHAIBHBIX  ypaBHeHHi.  PelieHne  TEKCTOBbIX  3a/1a4
anreOpanyecKuM METO/I0OM.

VpaBHeHHe C JAByMS NEPeMEHHBIMH M ero rpaduk. Peiienne cucteM JBYX JIMHCHHbIX
VPAaBHEHHH C JABYMs MEpeMEHHBIMH. PelleHHe CHCTeM [IBYX YpPaBHEHHH, OJHO M3 KOTOPBIX
JMHeiiHoe, a apyroe — BTopoii crenenu. I'paduyeckas WHTEprpeTalys CUCTEMbl YPaBHEHHUH €
JIBYMSI [IEPEMEHHBIMH.

PerieHie TeKCTOBBIX 3a/1a4 a/ireOpanyeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA U UX CBOHCTBA.

Pelienue JMHEHHBIX HEPABEHCTB C OJHON mepeMeHHOM. PerieHne cHcTeM JIMHEHHbIX
HEPABCHCTB ¢ OAHOH nepemennoii, KpaaparHrle HepaBeHCTBEA, ['paduueckag uuTepnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS II€PEMEHHBIMH.



DyHKUIHH

KBanparuunas ¢yukuus, e€ rpapuk u cpoiictBa. [lapabona. KoOpAHHAThl BEPLIHHBI
napabosibl, OCb CHMMETPHH 11apadoJibl. .

['paduku pyukumii: y =kx, y =kx + b, y =k/x, y = x3, y = VX, y = |X| 4 X CBOHCTBa.

YucioBbIe M0C/I€10BATEILHOCTH H IIPOIPECCHH

[TonsiTne YMCIOBOH NOC/IE0BATEILHOCTH. 3ajlaHHe 110CIEI0BATEIbHOCTH PEKYPPEHTHOM
bopmyioii u hopmyIioit n-ro dieHa.

Apudmernyeckas M reoMeTpHyeckas  nporpeccuu.  Popmyabl  n-ro wieHa
apu(GMETHYECKOI U reOMETPUYECKOM POrpecCHi, CYMMBI IIEPBBIX /7 YJICHOB.

M3o0pakenne 4ieHOB apu(pMETHYECKOH M TIeOMETPHYECKON IMpOrpeccHi TOYKaMH Ha
KOOPJMHATHOM MI0CKOCTH. JIMHEHHBIH K dKCnIOHeHIHATBHBIH pocT. CI0KHbBIE IIPOLCHTHI.



I[INIAHUPYEMBIE PE3VJIbTATHI OCBOEHUSI TIPOI'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOTI'O OBUIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATHI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHS MporpaMmel  ydeOHOro Kypca «Asnreopa»
XapaKkTepH3YIOTCH:

1) naTpHOTHYECKO€e BOCIIHTAHHE:

NPOSIBIICHHEM HMHTEpeca K IIpOLUIOMY MW HAacTOSILIEMY POCCHHCKOH MaTeMaTHKH,
IHEHHOCTHBIM  OTHOIIIEHHEM K JOCTHUIKCHHAM pOCCHﬁCKHX MATeMaTHKOB H POCCHHCKOH
MaTeMaTH4YeCKOM HIKOJIBI, K HCITOJIB30BAHHIO DTHUX JOCTH}KCHHI:"] B APYIHX HAYKax H IMPHKJIaIHBIX
chepax;

2) rpazkI1aHCKoe H IYXOBHO-HPABCTBEHHOE BOCITHTAHHE:

FOTOBHOCTBIO K BBINOJIHEHUIO O0S3aHHOCTEH TIpakJaHWHA M peaju3allid €ero Impas,
Npe/ICTaBIEHHEM O MaTeMaTHYeCKHMX OCHOBAaX (YHKIMOHUPOBAHHMSA pa3/IMYHBIX CTPYKTYD,
SIBJICHUH, TIpOLe/lyp Ipa)k/IaHCKOro odiecTsa (Harpumep, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K
O0CYIKIEHHIO ITHUYECKUX MpPOOJIeM, CBA3AHHBIX C NMPAKTHUECKUM IPUMEHEHHEM J0CTHKCHHH
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-ITUYECKUX ITPUHIIMIIOB B AEATEIBHOCTH YUEHOT0]

3) Tpy/10BO€ BOCIIHTAHHE:

YCTaHOBKOH Ha aKTHBHOE YYacTHE B PELICHMM MPAKTHYECKHUX 3aj]ad MaTeMaTH4ecKOi
HaIPaB/IEHHOCTH, OCO3HAHUEM BAKHOCTH MaTeMaTH4YecKoro oOpa3oBaHus HA MPOTAKEHHUH BCEH
JKU3HH JUIS yCNICIHOMH NPodecCHOHATBHON AeSTeIbHOCTH H Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM HMH/MBHAYAJIbHOH TpPAacKTOpHH 00pa3oBaHHus H
KH3HEHHBIX TUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPeOHOCTEH:

4) ScTeTHYECKOE BOCIIHTAHHE:

CMOCOOHOCTBID K IMOIMOHAIBHOMY H ICTETHYECKOMY BOCHPHSTHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PacCyKACHHIN, YMEHHIO BUIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) LeHHOCTH HAYYHOI0 MO3HAHHSA:

OpHEHTalHEH B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX HPEICTABICHHH 00
OCHOBHBIX 3AKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, MPHPOAbl H 0OLIecTBa, IMOHHMaHHEM
MaTeMaTHYeCKOM HayKM Kak cdepbl YeJ0BEYECKOW AESTEIbHOCTH, 3TanoB €€ pa3sBUTHA H
3HAQUUMOCTH JUIA Pa3sBUTHS LIMBUIM3ALMH, OB/IAJICHUEM S3bIKOM MAaTEMATHKH H MaTeMaTHYCCKOH
K}"Jlb'I'_\"p()ﬁ KaK  CpCACTBOM IMO3HaAHHA MHpa, OBJIQJICHHECM l'IpOCTeI:IU.[HMI-I HaBbIKaAMH
MCCJIEI0BATEILCKOM IS TeIbHOCTH;

6)  ¢usuueckoe Bocnmranue, GopMHpoBaHHEe  KYJbTYPbl  310pPOBbA  H
IMOLIHOHAJILHOT O ﬁ.warononymm:

FOTOBHOCTBIO NPHUMEHATH MareMaTHYeCKHe 3HAHWS B MHTEpecax CBOEro 3J10pOBbs,
BEJICHHA 3710pOBOro o0pasa JKHW3HHU (3/0poBoe NMUTaHHe, cOaTaHCHPOBAHHBIH PEKUM 3aHATHH H
OTIbIXa, peryispHas (u3nyeckass aKTHBHOCTH), CHOPMHUPOBAHHOCTHIO HABbIKA pe(IICKCHH,
IIPU3HAHUEM CBOETO MpaBa Ha OLIMOKY MU TAKOI'o JK€ MpaBa Jpyroro 4ejoBeKa:

7) IKOI0TrHYECKOe BOCIIHTAHHE:

OpHEeHTalMel Ha NMPUMEHEHHEe MaTeMaTHYeCKHX 3HAHHH /Ul pelleHus 3a1ay B 001acTH
COXPaHHOCTH OKpYJKarolIEeH Cpeabl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKH HX BO3MOJKHbIX
MOCJIC/ICTBUH Ul OKPYKAIOUIEH Cpe/ibl, OCO3HAHHEM TJI00&TBHOI0 XapakTepa 3KOIOTHYECKHX
npoOsieM U IyTel UX perieHHs;

8) aganranus K H3MEHSIIOIMMCS YCJI0BHAM COUHAIBHOM H IPHPOIHO Cpebl:

I'OTOBHOCTBLIO K ,ZIGI:'ICTBHHM B YCJIOBHAX HQOT]pe;[e:IéHHOCTH. IMOBBILICHHK) VPOBHA cBOEH
KOMIICTEHTHOCTH Y€pe3 NPaKTUYECKYIO JIeATEIbHOCTh, B TOM YHCJIE YMEHHE YUHTLCS Y JIPYTHX
Hl—O,’leﬁ, an06peTaTL B COBMECTHOI JCATCILHOCTH HOBLIC 3HAHHSA, HABLIKH H KOMIIETECHIIMH K3
ONBITA JIPYTUX;



HEOOXOAMMOCTBIO B (hOPMHPOBAHHH HOBBIX 3HAHMIL, B TOM uMclie (POPMYJIHPOBATH HIICH,
MOHATHS, THIOTE3bl 00 OOBEKTAX M SABJICHUAX. B TOM HHCJIE paHee HEH3BECTHBIX, OCO3HABATh
Ae(UIMTHI COOCTBEHHBIX 3HAHUH U KOMIICTCHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE:

CIMOCOOHOCTBIO  OCO3HABAaTh  CTPECCOBYIO  CHUTYallMIO, BOCIIPHHMMATh  CTPECCOBYIO
CHTYAlHIO KaK BbI30B, TPEOYIOIIHMH KOHTPMEP. KOPPEKTHPOBATH IPHHHUMACMbIC DPCLICHHS H
JACHCTBHUSA. (GOPMYJIMPOBATH U OLICHUBATH PUCKH H MOCIIEIACTBUA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI

[losnaBatebHBIC yHHBEPCAIbHBIE yieOHbIe 1efiCTBHS

basosbie 1ornueckue aeiicTBus:
®BBLISBIATh M XapaKTepH30BaTh CYIIECTBEHHbIE NPH3HAKH MaTeMaTHYECKHUX OOBLEKTOB,
MOHATHH, OTHOIICHWH MEXIY NOHATHAMH, (OPMYJIHPOBATH ONpEAEICHHS MOHIATHH,
YCTaHaBJIMBATh CYIIECTBEHHBIH NMPU3HAK Ki1acCH(HUKAIIMH, OCHOBAHUS /171 00001ICHUS
U CPaBHEHHA, KPUTEPHHU MPOBOIHMOI0 aHAIN3a;
® BOCIIPUHHMATh, (HopMyIHpoBaTh M MPeoOPa3OBbIBATH CYKICHHA: YTBEPIAMTEIbHbIC U
OTpHILIATE/IbHBIE, €IMHHYHBIE, YACTHBIE K OOLIHE, YCIOBHBIE,
® BLIAB/ISITE MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3H U MPOTHBOpEUHs B (aKTax,
JAaHHBIX. HAO/IIOJEHUAX M YTBEPK/ICHHUSAX, NpelaraTb KPHTEPHM JUIS BbISBICHHS
3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;
® Ie71aTh BBLIBOJIbI C HCII0JIb30BAHHEM 33aKOHOB JIOTHKH, JCJAYKTHBHBIX H HHIYKTHUBHBIX
YMO3aK/JIYEHHH, YMO3aKIIOUEHUH 110 aHAJIOTHH:
® pa3dUpaTh J10Ka3aTe/IbCTBA MATEMAaTHYECKHX YTBEPK/ICHHI (IIPSIMbIE U OT IIPOTHBHOTO),
MPOBOJMTH CAMOCTOSTEILHO HECIOKHBIC J10Ka3aTelbCTBA MAaTeMAaTHUECKHX (DakTos,
BBICTPaHBaTh apryMEHTAIHIO, PUBOIMTH IIPUMEPBI U KOHTPIPUMEPDI, 000CHOBBIBATDH
COOCTBEHHBIE PacCykK/ICHHS;
®BLIOMpaTh crocod pemieHHst yueOHOH 3ajayM (CpaBHMBATh HECKOJIBKO BAapHAHTOB
pelleHus, BIOUpaTh Hauboiee MOAXOSIINN ¢ YUETOM CaMOCTOATEIBHO BbIICICHHBIX
KPUTEPHEB).
basosble ncciie1oBaTe/IbCKHe 1eiCTBHS:
® CIIO/IB30BAaTh ~ BOIPOCHI  KAaK  MCCIEA0BATEILCKUNH  HHCTPYMEHT  [O3HAHHA,
bopmyupoBath BOIIPOCHI, bukcHpymoume [IPOTHBOPEYHE, npodiiemy,
CaMOCTOSITE/IbHO ~ YCTAHABIMBATL HCKOMOE M JaHHOe, (OPMHPOBAThH THIIOTE3Y.
apryMeHTHPOBATh CBOK) MO3ULHIO, MHEHHE!
® [IPOBOJIMTH 110 CAMOCTOATEIBHO COCTABICHHOMY [UIaHY HECJOKHBIH SKCIICPUMEHT,
HeDOJbIIOe HCCIe0BAaHHE 10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4yeCKoro
00beKTAa, 3aBHCHMOCTEH 00BEKTOB MEKIY COOOM:
® CaMOCTOSATEILHO (OPMYIUPOBaTH 0OOOLIEHHMS U BBIBOIBI 110 pe3yjbTaTaM MpoBeIEHHOIO
HaOMO/IEHHsI, HCCIIe/IOBAHUS, OLEHHBATh JIOCTOBEPHOCTh MOJTYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 0000IIEHHUIA:
® [IPOrHO3HPOBATL BO3MOKHOE Pa3BHTHE IPOLIECCA. @ TAKKE BbIIBUIATH MPE/INOI0KECHHS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSIX.
Pabora ¢ unpopmaumneii:
® BLISIBJISTH HEJ0CTATOYHOCTE U M30bITOYHOCTH MH(OPMALIMK, JJAHHBIX, HEOOXOAUMBIX JUIS
peLIEHHs 3a/1a4H;
® BLIOMpATh, aHATM3HPOBATh, CHCTEMATH3UPOBATH W HHTEPHPETHPOBATH HH(POPMALHIO
pa3IMYHBIX BH10B U (POPM Ipe/ICTaBICHHUS;
*BbIOMpaTh hopmy npejcTaBieHus UHGOPMALMH U WILTIOCTPHPOBATh peLIaeMble 3a/1a4H
CXEMaMH. JHarpaMMaMu, HHOH rpadukoi U UX KOMOMHAIIMSIMHU:



® OLICHMBATL HAAEKHOCTH MHOOPMALUK 110 KPUTEPUAM, IMPEUIOKEHHBIM YUUTEIEM HITH
copMYIHPOBAHHBIM CAMOCTOSTEBHO.
KOMM)’HHKS‘ITHBHLIC }'HHBepca."leble yqeﬁnble J'IEf‘ICTBHﬁ:
® BOCIIPUHUMATD M (OPMYJIHPOBATH CY/KICHHUS B COOTBETCTBHU C YCJIOBHAMH H ICIAMH
OOlIEeHUs, SCHO. TOYHO, TPAMOTHO BBLIPAKAaTh CBOIO TOYKY 3pEHHS B YCTHBLIX H
MMCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHHSI 110 XO/1y pelleHUs 3a1a4id, KOMMEHTHPOBAThH
MOJIYUEHHBIH pe3yibTar:
eB X0Je 00CYXKICHHS 3a1aBaTh BONPOCHI MO CYIIECTBY 00CY’kIaeMOiH TeMbl, POOJIEMBL,
pelaeMoii  3ajJa4yM, BBICKA3plBAaTh MACH. HalEJIEHHbIE Ha TIOMCK  PELICHHSL,
COMOCTAB/IATE CBOM CYKJICHUS C CYKICHHAMH JIDYTHX YYaCTHHMKOB JiHajora,
00HAPYKMBATh pas3iHyke H CXO/CTBO NO3MIHH, B KOPPeKTHOH (opme GopmyanpoBath
pa3zHOIIacHs, CBOM BO3PAKEHUS;
® [IPE/ICTABISATL PE3YJIbTAThl PEIICHHS 3aj1a4d, JKCIIEPUMEHTA, MCCJIeI0BAHUA., TPOCKTA,
CaMOCTOATE/ILHO BuIOMpaTh (OpPMAT BBICTYIJICHMSI ¢ y4&TOM 3ajay Ipe3cHTAllHHd H
0coOeHHOCTE ay AUTOPHHU;
® IOHMMATh M HCIIOJIL30BATh MPEMMYIECTBa KOMAHIHOH W HHANBUIYATbHOH padoThl MpH
PCLICHUH }"-ICGHIJIX MareMaTH4YeCKHX 3a/1a4,
® IPMHUMATh 1leJIb COBMECTHOMN JIESTEIbHOCTH, IJIAHKPOBATh OPraHH3allui0 COBMECTHOH
paboThbl, pacnpeie/sTh BHIAbI padoOT, J0roBapuBaThes, OOCYkKIaTh MHpoLece H
pesyabTar paboThl, 00001aTh MHEHHS HECKOJIBKUX JIIOJICH:
® yuacTBOBATH B IPYININOBBIX (opmax paGoTsl (00cy:kKaeHHA, OOMEH MHEHHSMH, MO3IOBbIC
IITYPMbI M JIPYTHE). BBINOIHSTH CBOIO 4YacTh pabOThl M KOOPAHMHHPOBATH CBOU
JeHCTBHS C IPYTHMH 4ICHAMH KOMAH/Ibl, OLIEHHBATh KQ4eCTBO CBOETO BK.Iaj1a B OOLIHH
MPOJIYKT [0 KPUTEPHAM, ¢(HOPMYIHPOBAHHBIM YHACTHUKAMH B3aHMO/ICHCTBHA.
PeryasituBHbie YHHBepca/IbHbIE YUeOHbIe 1eHCTBHS
Camoopranusanus:
® CAMOCTOSTEIbHO COCTAaBIAThH IUIaH, AITOPHTM pELICHHs 3a1aud (MM €ro 4acThb),
BBIOMpATh CIOCOO pEIIEHHs] ¢ YYETOM MMEIOLIMXCS PECypcoB H  COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHPOBaTh W KOPPEKTHPOBATh BAPUAHTHI PEIICHHH € yuETOM
HOBOH HH(pOpMaLHH.
CaMOKOHTPO.1b, IMOLIHOHAILHBII HHTE/LIEKT:
e BJIAJECTH CHOCO0AMH CaAMOIPOBEPKH, CAMOKOHTpPOJIS Ipolecca ¥ pe3yibTara pelieHUs
MaTeMaTHUeCKOH 3a/1aun;
® [IPCIABH]ICTH TPYAHOCTH, KOTOPBIC MOI'YT BO3HHUKHYTbH MmpyH pEeUICHHH 3ajlayd. BHOCHTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, HAHIEHHBIX OLIMOOK.
BBIABJIEHHBIX TPYAHOCTEH;
® OIICHHUBATH COOTBETCTBHE pe3y/ibTara AESTeJIbHOCTH IOCTABJICHHOH LEJIH H YCIIOBHSM,
OOBSICHST TPHYHHBI JIOCTHKCHHMS WIM HEJAOCTHKECHHS LM, HAXOIMTh OLIMOKY.
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJIbTATbI

K koHuy oOyuenus B 7 kuacce oOydalolMHcs MMOJYYHT CJICAYIOLIHE MPEIMETHBIC
pe3yabTaThl:

Yuciaau BbBIYIHCJICHHSH

BbINOHATh, cOUeTas YCTHbIE M IHCbMEHHBIE NMPHEMBI, apupMETHYECKHE ICHCTBHA €
palMOHAIbHBIMU YHCTAMH.



HaxouTh 3HAYEHMs UYMCIIOBBIX BHIPAKEHHMIl, NMPHUMEHSTH PasHOOOpasHbie CIOCOOBI H
NpUEMBl  BBIYHMCIICHHSI 3HAYEHHI JIPOOHBIX BBIPAKEHHH, COJEPKAIINX OOBIKHOBEHHBIC H
JIeCSATHUHBIE IPOOH.

[lepexouTh OT 0HOM (HOPMBI 3aMKCH YKces K Apyroi (nmpeoOpa3oBeIBaTh JAECATHYHYIO
Apodb B OOBIKHOBEHHYIO, OOBLIKHOBEHHYIO B JECATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATHUHYIO Apo0b).

CpaBHMBaTh M YNOPS104MBATh PAllMOHAIBHBIC YHCIIA.

OKpyrTh YHCIIa.

BBINOIHATE NPUKKAKY H OLEHKY pe3yJibTaTa BBIYMCICHHH, OLIEHKY 3HAYEHHH YHCIOBBIX
BbIpaKEHUH. BBINOIHATH 1eHCTBHS CO CTENEHAMU C HATYPaJIbHbIMH ITOKA3aTEJISIMH.

[IpuMeHATH TPU3HAKH JETUMOCTH, Pa3/I0KeHHE HA MHOKHTEIIH HATYPaIbHbBIX YHCEIL.

Pemars npakTHKO-OpHEHTHPOBAHHBIC 3a71a4yH, CBS3aHHbIE C OTHOLICHHEM BEJIMUYHH,
IPONOPLHOHAILHOCTHIO BEJIMYHH, IPOLEHTAMH, HHTEPIIPETHPOBAThL PE3y IbTaThl PEIICHHS 3a/1a4
C Y4€TOM OrpaHHUYCHHH, CBSI3aHHBIX CO CBOHCTBAMH PaccMaTPHBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHs!

HMcnosb3oBate anredpanyeckyio TEPMHHOJIOTHIO H CHMBOJIMKY, IIPUMEHSATD €€ B Mpolecce
OCBOEHHS yUyeOHOro Marepuasa.

Haxoute 3HaueHus OYKBEHHBIX BBIPAKEHHUH IPH 3a/1aHHBIX 3HAUCHHUAX II€PEMEHHBIX.

Beimossste npeoGpa3oBanus €100 BhIPaKEHHs B MHOIOWICH MPHBEICHHEM 110100HBIX
CJIaraeMbIX, PaCKPBbITHEM CKOOOK.

BbInogHATE YMHOKEHHE OJHOWICHA HAa MHOINOWIEH M MHOrOYIe€Ha Ha MHOIOYJIEH,
INPUMEHATH OPMYJIbl KBapaTa CyMMbI M KBa/Jparta pa3HOCTH.

OcymecTBasTh pa3I0KeHHe MHOIOWICHOB Ha MHOKHTEIH € IOMOILbLIO BBIHECEHHS 3a
CKOOKM O0LIEro MHOMXKHTEIS, IPYNIHPOBKH CJlaraeMbIX, MPUMEHEHUsT (OopMyJ1 COKPALIEHHOTO
YMHOKEHHUS.

[Ipumensts npeoOpazoBaHusi MHOTOWIEHOB JUIS PELICHHs pa3IM4YHBIX 3a71a4 U3
MaTE€MaTHKH, CMEKHBIX IIPEAMETOB, U3 peabHOH MPaKTHKH.

Mcnonb3oBarhk CBOMCTBA CTENEHEl ¢ HATYPaIbHBIMH TTOKA3aTeISIMU /Ul 1Ipe00pa3oBaHHsl
BbIPAKEHMIA.

YpaBHeHHsI H HEPABEHCTBA

Pemath jMHelHbIC ypaBHEHHS ¢ OJHOM TepeMEHHOM, NpUMEHss IpaBHja repexoja oT
HCXOHOIO YpaBHEHHS K paBHOCHIbHOMY emy. [IpoBepsiThb, sBIsieTCA JIM 4HCIO KOpPHEM
yYpaBHEHHS.

IIpuMeHsTh rpadHYeCKUE METO/IbI NIPH PELICHHH JIHHCHHBIX YPABHECHHH H HX CHCTEM.

[ToaOupath npuMepsl nap Yuce1, ABISIONIMXCS PEIICHUEM JTHHEHHOIO ypaBHEHHUs ¢ ABYMSI
NepeMEeHHBIMH.

CTpouTh B KOOPJMHATHOM IJIOCKOCTH TIpadUK JHHEHHOrO YpaBHEHHS C JBYMS
MEPEMEHHBIMH, 110/1b3YSCh IPaGUKOM, NPHUBOAUTH IPUMEPDI PELLICHHS YPaBHCHHA.

Pemarp cucteMbl ABYX JMHEHHBIX YpaBHEHHMH C JBYMSI NEPEMEHHBIMH, B TOM 4YHCIIE
rpaQHYECKH.

CocTaBisiTe M peuiath JHHEHHOE ypaBHEHHE MM CHCTEMY JIMHEHHBIX ypaBHEHHH 110
YCJIOBHIO 3a/1au, MHTEPIPETHPOBATL B COOTBETCTBHH € KOHTEKCTOM 3aj1a4d I10.1yYCHHBIH
pe3yJibTart.

DyHKUHH

M3o0paxkaTb Ha KOOpPAMHATHOW TPSAMOM  TOYKH, COOTBETCTBYIOIIME 3a1aHHbIM
KOOpJIMHHATaM, JIy4H, OTPE3KH, MHTEpB&Ibl, 3allMChIBATh YHCJIOBbIE TMPOMEKYTKH Ha
anredpanyeckoM si3biKe.

Ormeuath B KOOPIMHATHON IIJIOCKOCTH TOYKH [0 3aJ@HHBIM KOOpPJAMHATaM. CTPOHMTb
rpaduky nHeHHBIX GyHKIHH. CTpoUTh rpaduk GYHKIHH Y = |X|.



OnuceiBaTh ¢ MOMOIUIBIO (YHKIHH M3BECTHBIE 3aBUCHMMOCTH MEKIY BEIMYMHAMM:
CKOPOCTb, BpEMs, PacCTOSIHUE, 1I€HA. KOJIMYECTBO, CTOMMOCTb, IPOM3BOJHTE/ILHOCTD, BPEMs.
00bEM paboThI.

Haxoauthb 3HaueHHe GYHKIINH 110 3HAYCHUIO € apryMeHTa.

[lonnmate rpapuueckuii crocod npejicraBieHus ¥ aHaau3a HHOOPMAIMH, U3BIEKATh H
MHTEPIIPETHPOBATE HHPOPMALIHIO U3 IPa(QUKOB peasbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K konmy oOydennss B 8 kuacce 0OYYaIOMMHCS IOJYYHT CIEAYIOIIHE TPEIMETHBIC
pe3yIbTaThl:

Yuci1a v BIYHCIEHHSA

Mcnosnp3oBaTh HavaibHble NPEACTABICHHS O MHOMKECTBE JEHCTBHUTE/IbHBIX YHCEN JUIS
CPaBHEHHMs, OKPYIJIEHUS M BbIYMCICHHH., u300paxkaTh JCHCTBUTE/IbHBIC 4YHCIA TOUKAMH Ha
KOOPJIHHATHOH IIPAMOM.

[TpumeHsTe NOHATHE apH(METHUECKOro KBAJPaTHOTO KOPHS, HAXOJMTh KBAJIpaTHbIC
KOPHH, MCTIOJIb3YS IIPH HEOOXO0IMMOCTH KaJIbKY/ISTOP, BBINOJIHSTH TPe0Opa30BaHus BHIPAKCHHI,
COJIepKalMX KBa/IpaTHbIe KOPHH, HCIIO/Ib3YS CBOHCTBA KOPHEH.

Hcnonb3oBarh 3anucu GOBIIMX M MabIX YMCE]T C IMOMOLIBIO JCCATHYHBIX Apodei H
creneneit uncaa 10.

AuredpanyecKkne BbIpakeHHs

[IpuMeHSTh TOHSATHE CTENEHH C LeJbIM [OKa3aTesleM, BbINOJIHATE MPeodpa3oBaHHMs
BBIPAKEHHH. COAEPKALIMX CTENEHH C LEJIbIM [TOKa3aTeIeM.

BbINOHATE TOK/IECTBeHHbIE MPeoOpa3oBaHKs pPallHOHAIbHBIX BBIPAKEHHH Ha OCHOBE
IpaBuJI ICHCTBHI HA/l MHOTOUW/ICHAMH M ajireOpanyecKuMH JpoOsSMH.

PackianpiBaTh KBaApaTHBIA TPEXUICH HA MHOKUTEITH,

[IpumensTs npeoOpa3oBaHust BEIPAKEHUHN U1 PELICHHUS pa3JIMYHbIX 3a/1a4 U3 MATEMATHKH,
CMEJKHBIX TPEIMETOB, U3 PEaIbHOH MPAKTHKH.

YpaBHeHHsi U HepaBeHCTBA

Pemare simHeliHble, KBaJpaTHbIC YPAaBHEHUS M PALMOHAILHBIC YPABHEHHS, CBOAAILIHMECS K
HHM, CHCTEMBI JIBYX YPABHEHHH C JABYMS [IEPEMEHHbBIMH.

[IpoBonTh npocTeiilie Hecie10BaHus YpaBHEHUI U CUCTEM YpaBHEHHUH, B TOM 4YHUCIIE C
NPUMEHEHHEM rpaduuecKux Mpe/ACcTaBICcHUH (yCTaHaB/IMBaTh, MMEET JIM YpaBHCHHE WIIH
CHCTEMa YPaBHECHUH PEIICHHS, €CIIH UMEET, TO CKOJIbKO, H ITpoyee).

[lepexoauTb OT cioBecHO# (GOpPMYJIHPOBKH 3a1ayn K e€ anredpamyecKol Mojaenu ¢
MOMOUIBIO  COCTABJICHHUSA YPABHEHMSI HWJIH CHUCTEMbl YDaBHEHHWH, HWHTEPIPETHPOBATh B
COOTBETCTBHH ¢ KOHTCKCTOM 3a/1a4H MOJIY4CHHBIH pe3y ibTaT.

[IpuMeHSTh CBONCTBA YHCIIOBBIX HEPABEHCTB /Ul CPAaBHEHMS, OLIEHKH, pellarh JHHCHHBIC
HEPABEHCTBA € OJIHOH MEPEMEHHONH M HX CHCTEMbI, jaBaTh I'papHuecKyr0 HIUIFOCTPALHIO
MHOKECTBA PEIIeHUH HEPaBEeHCTBA, CHCTEMbI HEPABEHCTB.

DyHKUHH

[Tonumate ©  Hcnonp3oBath  (GYHKIMOHAIBHBIE —TOHATHA M A3bIK  (TCPMHHBIL
CHMBOJIMYECKHEe O0003HAYeHHs), OnpeaesTh 3HayeHWe (QYHKIMU 110 3HAYCHHIO apryMeHTa.
OIIpeAesATh CBOMCTBA PYyHKIMH 110 €€ rpaduKy.

CtpounTtsb rpaduku 1eMeHTapHbIX QYHKIHH BH/1a:

y=k/x,y =x2,y = x3.y = |x|. y = VX, onucbiBaTh CBOHCTBA YUCIOBON PYHKIHHU 110 €€
rpaguky.

K koniy oOydenuns B 9 kuacce OOYYAIOUIMHCS TMOJYYUT CIEAYIOIIME TPESIMETHBIC
pe3ybTaThl:

Yucaa v BIYHCTEHHS

CpaBHHMBaTh U yIIOPS/I04MBATH PALlMOHAILHBIE U HPPAIlMOHAIbHBIE YHCIIA.

Beimonusate apudmerrueckie AeHCTBHS ¢ PAlMOHATLHBIMH YHCIIAMH, COYeTast YCTHBIC H
MUCEMEHHEIe HpHéMbl. BBIIIO/IHATE BRIYHCJ/ICHHA ¢ HPPALHOHAIEHEIMH HHCTAMH.



HaxouTh 3HaueHHs CTENeHedl ¢ LeIbIMH T10Ka3aTe/sIMH i KOPHEH, BHIYHCIATE 3HAUCHHS
YUCIIOBBIX BBIPAKEHUH.

OKpyrasiTh JIeHCTBUTE/IbHBIE YHCIA, BBINOIHATH TMPHKHIKY pe3ybTaTa BBIYMCIICHHI,
OLIEHKY YHCIIOBBIX BBIPAKECHHUH.

VpaBHeHHsI H HEPABEHCTBA

Pemath JHMHEiiHblE M KBaJpaTHble YpPaBHEHMs. YPaBHEHMs, CBOAALIMCCS K HHM,
npocTeiime ApOOHO-PALHOHAIbHbBIE YPABHCHHS.

Pemath cHcTeMbl ABYX JHHEHHBIX YPaBHEHMH ¢ JBYMs MEpPEeMEHHBbIMH M CHCTEMBI JIBYX
VPABHEHHI, B KOTOPBIX O/IHO YPaBHEHHE HE ABIACTCS JTHHCHHBIM.

Pemmath TEKCTOBbIE 3aj7auyd ajire0OpauyeckKHM CrMocoOOM ¢ MOMOLIBIO  COCTABICHHA
YPaBHEHHUS WJIH CUCTEMBbI JIBYX YPAaBHECHHH C JIByMs NIepeMEHHbBIMH.

[1poBOMTS MpoCTeiilline HCCe/I0BaHNs YPABHEHHI M CHCTEM ypaBHEHHIL, B TOM HCIC €
NpUMEHEHHeM rpadUuecKuX Mpe/CcTaBleHHi (yCTaHaBIMBaTh, HMMEET JIM YPaBHCHHC HJIH
cHCTeMa YpaBHEHMH pellieH s, €C/IH HMEET, TO CKOJIBKO, H IIpoyee).

Pemath IMHElMHblC HEPAaBEHCTBA, KBajApaTHbIC HEPABEHCTBA, HM300paxarh pelICHHE
HEPABEHCTB HA YHCJIOBOM MPSIMOIA, 3aMTMChIBATh PEILIEHHE C TOMOLIBIO CHMBOJIOB.

Pemare cHCTEMBbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOHAIOIIHC
KBAJPATHOE HEPABEHCTBO, M300pakaTh PelleHHE CHCTEMbl HEPABEHCTB HA YHCIOBOH NpSMOIi,
3aIIUCHIBATh PELICHHE ¢ TTOMOLIBIO CHMBOJIOB.

Mcnonp30BaTh HepaBEeHCTBA [IPU PEIIEHUH Pa3IMYHbIX 3a1ay.

DOyHKUHH

Pacrio3nasath GyHKIMH U3y4YeHHBIX BUIOB. [ToKa3biBaTh CXEMATHUECKH PACIIOIOKCHHC Ha
KOOP/IMHATHOM TUI0CKOCTH rpaduKkoB GyHKumii Buaa: y = kx, y = kx + b,y = k/x, y = ax2 = bx +
¢, v =x3, y=1vx y= |x[. B 3aBHCHMOCTH OT 3HaueHHii KOIP(YHUIMCHTOB, ONUCHIBATH CBOHCTBA
(YHKIHHA.

CTpouTh M M300pakaTh CXeMaTHYeCKH padUKH KBAJPATHUHBIX (YHKIMH. OMHCHIBATH
CBOICTBA KBaApaTHUYHBIX GYHKIHI 110 UX TpapuKam.

Pacrio3naBath  KBajpaTHuHylo QyHKUMIO 10  Qopmysie, [PUBOAWTE  TPHMEPBI
KBAIPaTHYHBIX QYHKIIHHA U3 PeabHOM KU3HU. PU3NKH, TCOMETPHH.

Yuc/0BbIE M0C1€10BATEILHOCTH H IIPOIPECCHH

Pacro3HaBath apuMETHUECKYIO H T€OMETPHUECKYIO TIPOIPeCCHH MPH PasHbIX criocodax
34/1aHHA.

BBINOIHATS BBIUHCICHHS C HCIOIb30BaHHEM (DOPMYJ N-ro w@ieHa apupMETHYECKOH H
FEO.\‘leTpH‘-IGCl\'Oﬁ uporpeccuﬁ. CYMMBI ICPBLIX I YJICHOB.

W3006paskaTh YieHbl MOC/IE10BATEILHOCTH TOYKaMH Ha KOOPJAMHATHOM MJIOCKOCTH.

Pemarp 3a1auu, CBA3aHHBIE ¢ YMCIOBBIMH I10CJIEI0BATEILHOCTAMH, B TOM YHC/IC 3a]1a49H
3 peasIbHOI JKH3HH (C HCIIONb30BAHMEM KATbKYJISTOPA, LIH(POBBIX TEXHOJIOTHIA).
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YYEBHO-METOJUYECKOE OBECTTEYEHUE OBPA30BATEJILHOI'O
[MPOLECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI 1JIS1 YYEHUKA

«  AuarebGpa. 7 kinace/ Makapbiues [0.H.. Munmox H.I'.. Hemkos K.M. u apyrue.
Axumoneproe odiectso «M3narenbctso «lIpocsetenuer

* Anre6pa, 8 ki1ace/ Makapsiues 10.H., Munmok H.I'.. Hemkos K.H. u npyrue.
Axumoneproe odiectso «M3narenscto «lIpocsenienuer

« AnreGpa, 8 kinace/ Mopakosuu A.T'., Cemenos I1.B., Anekcanaposa JI.A.. Mapiaxaesa
E.JI.. O6uiecTBo ¢ orpanuyenHoi oteeTcTBeHHOCTHIO « BUHOM. JlaGopartopusi 3HaHHH»
Axkumonepnoe odmectso «M3narenserso «lIpocsenienney

* Anrebpa, 9 kinace/ Makapsiues FO.H., Munmox H.I'.. Hetkos K.W. u apyrue,
Axuoneproe oomectBo «M3aarenbcto «lIpocsetienuen

* AsnireGpa, 9 kiace/ Mopakosuy A.l'.. Cemenos I1.B., Anekcanaposa JI.A., Mapaxaesa
E.JI.. O6mecTBo ¢ orpanuyenHoi oteeTcTBeHHOCTHIO « BMHOM. Jlabopatopust 3HaHHH»
AxumonepHoe obutecto «M3narensctBo «lIpocsemenney

METOAUYECKHE MATEPHAJIbI 1JIA YUUTEJIA

. Makapsrde F0.H., Munmiok H.I". 1 ap.. MeToauueckue pekoMeH1auH st 7-9
kiaccoB 2021 M.: IIpocBemienue
2. [Ipumepnas paboyast mporpaMma 0OCHOBHOI0 001ero o0pasoBaHus npeamMera
"Maremartnka" 6a30Bbli ypOBEHb

IHIUD®POBBIE OBPA30BATEJIbHBIE PECYPCBHI U PECYPCbI CETH
MHTEPHET

1. www. edu - "Poccuiickoe oOpasoanue” dejiepajibHbIH OPTAIL.
2. www.school.edu - "Poccuiickuii 061meo0pasoBatebHbIi noprai”.
3. www.school-collection.edu.ru/ Eaunas kosuiekius tndpoBbIX
00pa3oBaTe/IbHbIX PECYpPCOB
4. www.mathvaz.ru - docbe 1HIKOJIBHOTO YYHTEIS MATEMATHKH
JlokymeHnTanms, paboune MaTeprasbl U1 YHUTEI] MATEMATHKH
5. www.it-n.ru"CeTsb TBOpUYECKHX yuHTe eH"
. www.festival.lseptember.ru @ecTuBaib eaarorHyecKux HiacH
. uztest.ru
. https://resh.edu.ru
. https://math8-vpr.sdamgia.ru
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJIbHOT'O INPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYHEHUKA

YMK”SPOTLIGHT” (dI'OC) - 5 knacc

1. YueOuuk (Student’s book) «Anrnuiickuii B hokyce» 0611eo0pa3oBatenbHbIX
yupexaenui. Asropsl: FO. Baynuna, [Ix. lynu u ap. Mocksa. «ITpocBelieHue»
2016.

2. Pabouas tetpans ( Workbook) k yueGHuky «Anrauiickuii B pokyce»
obueoOpasoBaTebHbIX yupexeHuii. ABropsl: F0. Baynuna, JIxk. Jlyau u ap.
Mocksa. «IIpocBerenue» 2016.

METOAUYECKHE MATEPHUAJIbI 1151 YUUTEJIS

I. Knura st yautens (Teacher’s book) k yueGHuky « Anrauiickuii B hokyce
ans 5-11 knacca obuieobpasoBatenbHbIX yupesxkaeHnii. Apropsl: FO. Baynnna,
JUxk. Jlyau u 1p. Mocksa. «Ilpocsemenue» 2016.
2. KoHTposibHbIE 3a1aHHs K yueOHUKY « AHIIIMHCKUI B GoKyce» st 5-11 knacca
0011e00pa3zoBaTebHbIX yupeskaeHnii. ABTopsi: B. dranc, Jlx. [lynu u ap.
Mocksa. «IIpocserienne» 2016.

3. Aynuokypc Kk yueOHHKY « AHITIHICKHI B hokyce» i 5-11 kiacca
obueobpa3zoBarebHbIX yupesxaeHuii. Aprops: 0. Bayauna, Jlx. dynu u ap.

Mocksa. «IIpocBerenue» 2016.



VYEBHO-METO/IMYECKOE OBECINEYEHHE
OBPA30OBATEJIbBHOI'O ITPOLECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJILI IS YYEHUKA

1. YueOuuk (Student’s book) «AHriuickuii B Gokyce» 00111e00pa30BaTEIbHBIX
yupexaenuit. Apropsl: HO. BaynuHa, Jx. ynu u ap. Mocksa. «ITpocseiienue»
2016.

2. Pa6ouast Tetpans ( Workbook) K yueOHUKY «AHTJIMHACKHI B POKyCe»
06111e06pa30BaTebHBIX YUPEXKIEHH . ABTOPBI: 10. Baynuna, JIx. Lynu u 1p.
Mocksa. «[Tpocseenue» 2016.

METOJIUYECKUE MATEPUAJIbI VI YUUTEJISA

|. Kuura qist yuntens (Teacher’s book) k yueOHuKY «AHIJIMACKHH B POKyCce»
utst 5-11 kiacca 0611e06pa3oBaTeIbHBIX yUpekAeHHH. Asropsbl: 0. BaynuHa,
Jlk. ynu u ap. Mocksa. «[IpocBenienne» 2016.

2. KoHTposbHbIe 3aaHus K y4eOHUKY «Aurnuiickuii B pokyce» ana S-11 knacca
o611e06pa3oBaTebHBIX YUpexKIeHuH. ABTOpbI: B. Jpanc, Jx. dynu u ap.
Mocksa. «ITpocsereHue» 2016.

3. AyAHOKYpC K y4eOHUKY «AHIIMIACKHH B doxyce» s 5-11 knacca

0611106pa30BaTeNbHBIX YUPEKACHUH. ABTODBI: 0. Baynuna, [Ix. dynu v ap.

Mocksa. «IIpocseieHue» 2016.



