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[TOACHUTEJIbHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa oOOecrieunBaeT M3yuyeHUE JAPYTrUX JUCHUIUIMH, Kak
€CTeCTBEHHOHAYYHOTO, TaK M T'YMaHUTAPHOTO LUKJIOB, €€ OCBOCHHE HEOOXOAMMO
Ui TIPOJOJDKEHUS oOpa3oBaHUST W B TOBCEIHEBHOW >Ku3HU. Pa3Butne Yy
Oo0y4aromuxcsi HayYHBIX NPEACTABICHUA O TMPOUCXOKICHUH M CYIIHOCTH
anrebpandeckux aOCTpakiuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBIIEHUH M TPOIECCOB B TNpHUpPOJe H OOIIECTBE, POJIM MaTEeMaTHYECKOTO
MOJICJTMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM obmecTBe. M3yuenue anredpsl
o0ecrieunBaeT  pa3BUTHUE yMEHUS  HaOIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHUYHOCTH  MBILUICHHUS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS M BBIBOIBI, (HOPMYIHPOBAThH
yrBepxacHus. OcBoeHHE Kypca anreOpsl o0ecredynBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUST OOYYAIOMIMXCS: OHH HCIONB3YIOT JEAYyKTHBHBIE W WHIYKTHBHBIC
paccyxaeHusi, o000IIeHHe W KOHKpPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyueHue anredpe npeanojiaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSTENBHOM
JESATEIIBHOCTH  OOYYaloIIMUXCs, IMOITOMY CAaMOCTOSTEIBHOE pEIIeHuEe 3ajad
SIBIISIETCS pean3alueil e TeTbHOCTHOTO MPUHIINITA 00yIEHHUS.

B crpykTrype mnporpammel yueOHOTo Kypca «Auredpa» s OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa u BeIUUCICHUS», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AJredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Yucna W BBIUKUCICHUS» CIYKUT OCHOBOM IS
JanbHENIIero U3y4eHus: MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO y O0yYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aITOPUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM



XKU3HU. Pa3BuTHE MOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAIMOHAIBHBIMH W HPPAUOHAIBHBIME YHCIaMH, (HOPMHPOBAHUEM
NpPEJCTaBICHUNA O JEHCTBUTENBHOM 4HCIE. 3aBepIICHHE OCBOCHMS YHCIOBON
JIMHUM OTHECEHO K CpeAHEMY 00IeMy 00pa30BaHUIo.

Conepxanue JAByX — anreOpanyeckux JUHUA —  «AusreOpanyeckue
BBIPOKEHUS)» U «YPAaBHEHHS M HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y
00yJarolmxcs MaTeMaTHYEeCKOro armapara, HeoOXOAMMOro Ui pelIeHUs 3a1ad
MaTE€MaTUKH, CMEXKHBIX IMPEAMETOB M IPAKTHKO-OPUEHTUPOBAHHBIX 3ajad. Ha
ypOBHE OCHOBHOTO 00miero oOpa3oBaHHs Y4eOHBIM Marepuaq TPYNIHUPYeTCs
BOKPYI PpAalMOHAJIBHBIX BBIpAKEHUWA. AJreOpa JAEMOHCTPUPYET 3HAYEHUE
MaTeMaTUKU KakK s3bIKa ISl MOCTPOEHUS MATEeMaTUYECKUX MOJIEJIEH, OMHCaHUs
IPOLIECCOB U SABJIEHUH peanbHOro Mupa. B 3amaum oOyueHus anredpe BXOIAT
TaKk)Ke JaJIbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHUE HaBBbIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [Ipeodpa3oBaHne CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue  (PyHKIMOHAIbHO-TpA()UUECKOW  JIMHUM  HALIEJIEHO  HA
NOJIy4deHHE  OOy4yaloIMMHCS  3HAHUK O  (PYHKIMAX KAk  BaKHEWIIEH
MaTE€MaTUYeCKOM MOJENW MJisi ONHMCAaHWS M HCCIEAOBaHUS Pa3sHOOOpPA3HBIX
IPOLECCOB M sBIEHUM B npupoae u oOumiectBe. HM3ydeHwe Marepuana
CHOCOOCTBYET PAa3BUTHIO Yy OOYYarOMIMXCS YMEHHS HCIOJIb30BaTh pa3IUYHbIC
BBIPA3UTEIIbHBIE CPEACTBA sI3bIKa MAaTEMAaTUKU — CIOBECHbBIC, CUMBOJIMYECKHUE,
rpaguyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHUE TPEJACTABICHUNH O pOJHU
MAaTE€MaTUKU B PA3BUTUU LIUBWIN3ALKUU U KYJIbTYPBI.

CornacHo y4yeOHOMYy IJlaHy B 7-9 Kilaccax wu3y4yaeTcs YYEOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIC Pa3/elibl COJEpIKAHUS:
«Uucma ® BBIUHCICHUS», «ANTEOpandecKHe BBIPAXKEHUS», «YPaBHCHHS U
HEpaBeHCTBa», «Dynkuun». Ha nsydenne yueOHOro Kypca « Anredpa» OTBOIUTCS
306 gacoB: B 7 kiacce — 102 ygaca (3 ygaca B Henento), B 8 kinacce — 102 ygaca (3
yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hefleni0).



COJIEPKXAHME OBYUYEHUA
7 KJIACC
Yucya ¥ BbIYUCTIECHUA

Jpobu OOBIKHOBEHHBIE U ACCATHUYHBIC, MEPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YIOPSAIOYMBAHUE  PAIMOHAIBHBIX  Yuceld. ApudmMeTndeckwe JeHCTBUS C
pallMOHaNIbHBIMU YKCcliaMU. Pellienne 3aad U3 peaibHOW MPaKTUKU HAa YacTH, HA
npobu. CreneHb ¢ HaTypajdbHBIM IIOKAa3aTEJEM: OIpEAeNIeHHe, MpeoOpa3oBaHUe
BBIPKEHUI HA OCHOBE OIpe/eNIeHus, 3auch 00ibIIKX yncen. [IpoleHTsl, 3anuch
MIPOLICHTOB B BHUjE JIpoOU U JpoOU B BHJIE MPOIIEHTOB. TpU OCHOBHBIC 33Jlayu Ha
MPOIIEHTHI, PEIICHHE 3aay U3 pEATbHOW MpAKTUKHU. [IpuMeHeHne NpU3HAKOB
JETUMOCTH, PA3J0KCHUE Ha MHOXHUTEIM HaTypalbHbIX uucell. PeaibHble
3aBUCUMOCTH, B TOM YHCJIE MpsiMast U 00paTHask MPOTOPIIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IIepeMeHHBIE, UNCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlOITyCTUMBIE
3HAYEHUA NEepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEJIMUNHAMA B BUJIE
dbopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUM, IPABUIIA PACKPBITUS CKOOOK M MPUBEAEHUS MOJAOOHBIX CIaraeMbIX.
CBoiicTBa CTENEHU C HATypaldbHbIM MoOKa3zaTeneM. OJHOUYJIEHbl U MHOTOYJICHBI.
Crennenp MHoOrowieHa. CrokeHHE, BBIUMTAHHE, YMHOXXEHUE MHOTOYJICHOB.
@opMyJIbl COKpPAIIEHHOTO YMHOXEHUS: KBaJApaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOKUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHs, NpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YpaBHEHUU. JINHEWHOE YpaBHEHHUE C OJHOW IEPEMEHHOM, YUCIIO
KOpHEW JIMHEWMHOr0 ypaBHEHHWsI, PEIICHHE JIMHEHHbIX ypaBHeHUM. CocTaBieHUe
YPaBHEHMM IO YCJIOBHIO 3aJadyd. PemieHue TEKCTOBBIX 3a7ad € ITOMOIIBIO
ypaBHeHUH. JInHeHOe ypaBHEHHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema
JBYX JIMHEWHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU. PellleHne cucremM ypaBHEHUN
CocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHECHUM.

DyHKIUU



Koopaunara Toukn Ha mnpsmou. YwucimoBble mnpomexyTku. PaccrosHue
MEXIy JABYMS TOYKaMHM KOOPAMHATHOM mpsMoi. IlpsmoyronsHas cucrema
koopauHar, ocu Ox m Oy. Abcumcca ¥ opauHaTa TOYKM Ha KOOPAMHATHOM
mwiockoctd. [lpumeps! rpadukoB, 3agaHHBIX (GopMmynamu. YreHue rpadukoB
peanbHbiXx 3aBucumocted. [lomstue ¢ynkmuu. I'padux dyskuun. CsoiicTBa
bynkuii. Jluneitnas Qynkuus, e€ rpadpuk. ['papuk ¢yskmuum y = |[x].
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC
Yuciia 1 BBIYMCTICHUS

Ksampatueiit kopeHb u3 uucia. [loHstue o0 upparmoHaIBLHOM YHCIIE.
JlecaTruanble TPUOIMKEHUST UPPAIMOHATBHBIX uKcen. CBoCTBa apu(METHIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
1 BbIYUCICHUSIM. [leiicTBUTEenbHBIE YKcaa. CTENEHb C LENbIM ITOKa3aTeaeM U €€
cBoiicTBa. CTaHaapTHas 3aMKUCh YUCTIA.

AJire0panvecKue BbIPAKEHUS

KBanpaTtHblii  TpEXwieH, pa3loKEHUE KBaJApPaTHOTO TpExujieHa Ha
MHOXUTENU. AsnreOpanyeckass ApoOb. (OCHOBHOE CBOWCTBO alreOpanyeckon
npobu. CrokeHue, BbIUYMTAHUE, YMHOXEHHUE, ACICHHUE alreOpandyecKux ApoOei.
ParnmonanpHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiiine ApoOHO-panMOHANIbHBIE ypaBHEHUS. ['paduueckas MHTeprpeTanus
YPaBHEHUM C JBYMS MEPEMEHHBIMU U CUCTEM JIMHEUHBIX YPABHEHUH C JBYyMSA
nepeMeHHbIMU. [IpuMepbl pelieHuss CUCTEM HEIMHEUHBIX YPAaBHEHUW C JBYMs
nepeMeHHbIMH.  PelieHne TEeKCTOBBIX 3ajad  anreOpandeckKuM  CIoCOOOM.
YucnoBble HEpPAaBEHCTBA M WX CBoMcTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKUNHA

[Tonsitue Qynkmuu. OO6macTh omnpeneraeHUuss W MHOXKECTBO 3HAYCHHIMA
byaknun. CriocoObr 3amanus Qyskiuit. ['paduk dysknmu. UteHue CBONUCTB
bynkuuu no e€ rpaduxy. [Ipumeps! rpadukoB GyHKIINNA, OTPAKAIOIINX peaTbHbIC
nporecchl. OyHKIMK, ONMUCHIBAIONINE TPSIMYIO U OOPAaTHYIO MPOIOPIIUOHAIBHBIC



3aBHCHUMOCTH, WX rpapuku. Oynkmmn y = X 2 , y = x 3 , y = Vx, y=|x|.
['padmueckoe perienne ypaBHEHUN U CUCTEM YPABHCHHM.

9 KJIACC
Yucsa ¥ BbIYUCJIECHUA

ParmmonanbHbie uKciia, UppallMOHANIbHBIC YUCIIA, KOHEUHbIE U OECKOHEUHbIC
JEeCATUYHBIC ApoOor. MHOXKECTBO JEHUCTBUTEIBHBIX YHCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXJY MHOXECTBOM JICMCTBUTEIBHBIX YHCEI W KOOPJUHATHOW MPAMOM.
CpaBHeHHE  JIEMCTBUTENBHBIX  YHuCel,  apudMEeTHUYeCKUe  JCHCTBHI  C
JNEeUCTBUTEIBHBIMUA  YHCIIaMH. Pa3Mmepbl OOBEKTOB  OKPYKAIOIIEro  MHpa,
JUTUTEILHOCTh TIPOLIECCOB B OKpyXkaromem wMupe. IlpubmmkéHHOoe 3HaUYeHUE
BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. OkpyrieHue yucen. IIpukuaka U oleHKa
pe3yJIbTaTOB BEIYUCIICHUIA.

YPaBHeHI/IH H HEPABCHCTBA

JluneitHoe ypaBHeHMe. PemieHuwe ypaBHEHHM, CBOASIIMXCA K JIMHEHHBIM.
KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHUM, CBOASIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTENEHEH pa3lio)KEHUEM Ha MHOXHUTENIU. Pemienue apoOHO-palMOHaIbHBIX
ypaBHeHUH. PenieHne TeKCTOBBIX 3a/1au alreOpanyeckuM METOAOM. YpaBHEHHUE C
JBYMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cucteM AByX JUHEHHBIX YpaBHEHUN
C IBYMs IlepeMeHHbIMU. PerieHue cucreM AByX ypaBHEHHM, OJHO M3 KOTOPBIX
JUHENHOE, a Apyroe — BTOpou cremneHu. ['paduueckas MHTEpIpeTaIs CUCTEMbI
yYpaBHEHUH ¢ ABYMs IepeMEHHbIMU. PelieHne TeKCTOBBIX 3ajau aare0panyeckum
ciocoboM. YucioBble HEpaBEeHCTBA U HX CBOMcTBAa. PerieHue IUHEWHBIX
HEpPABEHCTB C OJIHOM NEpeMEHHOW. PelnieHne cUCcTeM JIMHEHWHBIX HEPABEHCTB C
onHoll mepemeHHoul. KBagpatHele HepaBeHcTBa. ['paduueckas mHTepmnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IIEPEMEHHBIMU.

DOyHKIUU

KBagpatnunas Qynkius, e€ rpadux u cBoictsa. [lapabona, KOOpauHATHI
BEpUIMHBI Tapadobl, OCb CUMMETpuU napadoibl. ['papuku dynkumii: y = kx, y =
kx +b,y=k/x,y=x3,y=1x, y = |x| & ux cBoiicTBa.

YucaoBblie MOCJaeI0BATEILHOCTH U nporpeccum

[ToHdTHE YMCIIOBOM MOCIENOBATENBHOCTH. 3aJaHHUE MOCIEA0BATEIbHOCTH
pekyppeHTHOM (opmynoit u ¢dopmynoi n-ro uieHa. ApudMernueckas Hu



reoMerpuueckas mporpeccuu. DopMynbl n-ro  uieHa apuPMETHUECKON U
reOMETPUYECKON MPOTPECCHl, CyMMBbI MEPBBIX h uiIeHOB. M300paxeHune 4IeHOB
apu(pMEeTHYECKOM W TeOMETPUUYECKOW NPOrpeccHil TOUYKaMH Ha KOOPAMHATHOMU
IJIOCKOCTH. JIMHENHBIN U SKCTIOHEHUIUATIBHBIN pOoCT. CIOXKHBIE POLEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS IMPOrpaMMbl y4yeOHOro Kypca
«Anredpa» XapaKkTepu3yrTcs:

1) maTpuoTHYeCKOe BOCIHMTAHME: TPOSBICHUEM HHTEpeca K MPOLLIOMY U
HACTOSIEMY  POCCHUMCKOM  MaTE€MaTWKH, LEHHOCTHBIM  OTHOLIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUHUCKON MAaTEMaTUYECKOU IIKOJIbI,
K UCTIOJIb30BAHUIO 3THX JOCTHKEHUN B IPYTUX HAYKAaX W MPUKIAJAHBIX cepax;

2) rpakIaHCKoe H JYXOBHO-HPABCTBEHHOE BOCIIMTAHHME: TOTOBHOCTHIO K
BBIMIOJIHEHUIO ~ OOS3aHHOCTEM  TpakJaHMHA W peaju3aludd  €ro  Ipas,
IPEACTABICHUEM O MAaTEMAaTHYECKMX OCHOBaX (YHKUMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBI€HUW, MPOLEAYpP TIpakJaHCKOro oOuiecTBa (Hampumep, BBIOOPBI,
OMpOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKMX MPOOJEM, CBS3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HayKd, OCO3HAHWEM Ba)KHOCTHU
MOPAJIbHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy/i0BO€e BOCHHTAHHWE: YCTAHOBKOW HAa aKTHBHOC yYacTHE B PEIICHUU
IPAKTUYECKUX 33Ja4 MAaTEMaTUYECKOW HANPaBICHHOCTH, OCO3HAHUEM BAXKHOCTU
MaTEMaTU4YeCKOro 00pa30BaHUsl Ha TMPOTSHKEHWM BCEH JKU3HU [JISl YCIICIIHOW
npoecCHOHANBHON  JEATEIPHOCTH UM Pa3BUTHEM HEOOXOJUMBIX  yYMEHUH,
OCO3HAaHHBIM  BBHIOOPOM U  TIOCTPOCHHUEM  HMHAMBUAYAJIBHOM  TPACKTOPHUH
oOpa3oBaHUsS U IKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX MHTEPECOB W
OOIIECTBEHHBIX MOTPEOHOCTEI;

4) scTeTHYecKoe BOCIHTAHHE: CIIOCOOHOCTHIO K 3MOILMOHAIBLHOMY U
ACTETUYECKOMY BOCHPHUSATUIO MAaTeMaTHYECKUX OOBEKTOB, 3ajlad, peIIeHUN,
pacCyXJICHUH, YMEHUIO BUJIETh MATEMAaTUUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) LEHHOCTM HAYYHOT0 NO3HAHMSI: OPHEHTAIMEH B JEATEIbHOCTU Ha
COBPEMEHHYIO CUCTEMY HAay4HBIX MPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHUSI YEJIOBEKA, MPUPOJILI U OOIECTBA, TOHUMAHUEM MaTeMaTHYECKOW HAYKH
Kak c(epbl YeJTOBEUECKON NIeATeTLHOCTH, ITANOB €€ Pa3BUTHSI M 3HAYMMOCTH JIJIS



pasBUTHA HUBUINM3AONUH, OBJIAJICHUCM A3BIKOM MATCMATUKHU U MaTeMaTHYECKOM
KYHLTypOﬁ KaK CpCACTBOM IIO3HAHUA MHUPA, OBJIAACHHUCM HpOCTGﬁIHPIMPI HaBBIKaMH
HCCHGHOBaTeHBCKOﬁ ACATCIBHOCTH,

6) ¢uznyeckoe BocnuTaHue, (GOPMHUPOBAHHME KYJIbTYPHI 310POBbSI H
IMOLMOHAJIBHOIO 0/1aromo/Jy4usi: TOTOBHOCTBIO NPHUMEHITh MaTEMaTUYECKHE
3HaHUS B MHTEpPEcax CBOETO 3/I0pOBbs, BEICHHUS 3J0POBOrO0 00pasza >KU3HU
(310poBOE MUTaHUE, COATAHCHUPOBAHHBIA PEXHUM 3aHATUN U OTAbIXA, PETYyIspHAs
¢duznyeckas akTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKa peIieKCUU, IPU3HAHUEM
CBOETO IIpaBa Ha OMMOKY M TaKOIo e MpaBa JAPyroro 4yeaoBeKa;

7) JKoJIOTMYECKOe BOCHUTAHME: OpUCHTAIMEH Ha TNPUMEHEHHE
MaTEMaTUYECKUX 3HAHWM U1 pemieHus 3ajJad B 00JIaCTU  COXPaHHOCTH
OKPY’KAIOLIEH Cpenbl, IUIAHWUPOBAHMS IIOCTYIIKOB M OLIEHKH HMX BO3MOYKHBIX
NOCIEACTBUM ISl OKpY’Karollled Cpeabl, OCO3HAHHWEM TIJI00aJbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH X PELICHHUS;

8) amanTanusi K N3MEHSIOIMMCS YCJIOBHSIM COHATbHOI U MPHPOTHOIM
CpeAbl: TOTOBHOCTBIO K JIEHCTBUSAM B YCJIIOBHSX HEONPEAEIEHHOCTH, TOBBIILICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Y€pPE3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIIOJEH, MpuoOpeTaTh B COBMECTHOW AESITENbHOCTU
HOBBIC 3HAHUS, HABBIKK W KOMIIETEHLUU U3 ONbITa JIPYTUX; HEOOXOJIUMOCTBIO B
(GbopMHpOBaHUM HOBBIX 3HAHWM, B TOM uucie (HOPMYIUPOBATH WJIEH, TOHSITHS,
TUNO0TE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YUCJE paHEE HEM3BECTHBIX, OCO3HABAThH
neuuuThl COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IUIAaHUPOBATH CBOE
pa3BUTHE; CIIOCOOHOCTBIO OCO3HAaBATh CTPECCOBYIO CHUTYalMlO, BOCHPHUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
OpPUHUMAEMble pPEIIEeHUsT U JAEeUCTBUSA, (POPMYIUPOBAaTH U OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckue AecTBU:

* BBISIBJIATh M XapAaKTEPU30BATh CYIIECTBEHHBIE MTPU3HAKA MAaTEMATHUECKUX
OOBEKTOB, TIOHSTHH, OTHOLIEHUH MEXAYy MOHATUSIMH, (HOPMYIUPOBATH
OTpEe/eIeHHs MOHATUN, YCTAHABIMBATh CYHUIECTBEHHBIN NMPU3HAK KiaccUu(UKaAIUY,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

* BOCIpUHUMATH, (HOPMYJIUPOBATH U MPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;



* BBIABIITH MAaTEMATHUYECKHE  3aKOHOMEPHOCTH, B3aWMOCBS3M U
npoTuBopeursl B (haKkTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKACHUSX, IpearaTh
KPUTEPHUH IS BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

* JielaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX Y
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

* pa3dbuparh JOKA3aTEIHCTBA MATEMATUYECKUX YTBEPXKICHUN (MPSIMbIE U OT
MPOTUBHOIO), TPOBOJUTH  CAMOCTOSATEIBLHO  HECIOXKHbIE  JI0Ka3aTeIbCTBA
MaTeMaTU4YecKuX (PaKTOB, BBICTpPAUBATh ApTyMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

* BbIOMpaTh crnoco0® pemieHus y4eOHOW 3amauyu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€TOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bLCKHe AeiiCTBUS:

* HCIOJIb30BaTh BOMPOCHI KAaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCHUPYIOIIUE  MPOTUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

* MPOBOJUTH II0 CaMOCTOSITCIBPHO COCTABJIICHHOMY IIIaHy HECIOXKHBIN
OKCIIEPUMEHT, HEOOJBIIIOC WCCIICIOBAHUE I10 YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;

* CAaMOCTOSITENILHO (POPMYIIUPOBATH 0OOOIIEHUSI M BBIBOJBI 110 pe3yIbTaTaM
MPOBENCHHOTO  HAOMIONCHMs, WCCIICAOBAaHMS, OICHUBATH  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

* IPOrHO3UPOBATH BO3MOXKHOC PA3BHUTHC IIPOLCCCA, a4 TAKKXC BbIJIBUIATb
IMPCAIIOJIOKCHHUA O €I'0 PAa3BUTHHU B HOBBIX YCJIOBHAX.

Pabora c nunpopmanueii:

* BBIABJIATH HEJOCTATOYHOCTh W HM30BITOYHOCTh HMH(OpPMAINH, TaHHBIX,
HEOOXOIMMBIX JJIsSl PEILICHUS 3a/1auu;

* BbIOMpaATh, AHAIU3UPOBATH, CHUCTEMATU3UPOBAThb W HUHTEPIPETUPOBATDH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IPEICTABIICHUS,

* BbIOMpaTh (opMy TpencTaBieHus WHOOpPMAIMU U HWILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmMaMi, HTHOUM rpaduKoi U uX KOMOMHAIMSIMUY;



* OLIEHUBAThH HAJEKHOCTh HHPOPMAIIUHU TIO KPUTEPHUSIM, IPEITI0KEHHBIM YUUTEIEM
WK c(HOpMyITHUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBUS:

* BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHHS B COOTBETCTBUHU C YCIOBHSIMH H
HeasiMu  OOIIEHHS], SCHO, TOYHO, TPAaMOTHO BBIp@XaTb CBOIO TOYKY 3pEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTb IOSCHEHUA II0 XOAY PELICHMs 3aJaud,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

* B X0A€ OOCYXJECHHS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIAEMOUN TEMBI,
npoOemMbl, pelaeMol 3a7add, BBICKA3bIBATh WJIEH, HAIIEJICHHbIE Ha TIOHMCK
pELIEHHUS], COMOCTABJISITh CBOU CYXIEHUS C CYXKICHHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

* NPEACTABIATH PE3YyJbTAaThl PELICHUS 3aJlaud, SKCIEPUMEHTAa, HCCIIECIOBAHUS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3EHTAlUU U OCOOEHHOCTEN ayIUTOpHUY;

¢ INIOHHUMATb M HCIIOJIB30BATh IIPCHUMYIICCTBA KOMaHﬂHOﬁ )51 HHHHBHHyaJIBHOﬁ
pa6OTI>I IIpHU pCUHICHHUHN y‘-IC6HI>IX MAaTCMAaTHYICCKHUX 3a1a4,

* NpPUHUMATH LEJIb COBMECTHOH JESITENbHOCTH, IJIAHUPOBATh OPTraHU3AINI0
COBMECTHOM palOThl, pacnpeaeyarh BUAbl paldOT, IOroBapuUBaThCs, O00CYXAATh
MIPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFO/ICH;

* Yy4aCTBOBaTh B TPYMNIOBBIX QopMax paboTwel (0OCYXaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIC ITYPMBI U APYTHE), BBHITIOJHATH CBOIO YaCTh paOOTHI 1 KOOPIUHUPOBATH
CBOM JCHCTBUSA C JAPYrMMH YJ€HAMW KOMAHJbBI, OIICHMBATh KAad4eCTBO CBOETO
BKJIala B OOIMMKA MPOAYKT TO KPUTEPHSAM, CHOPMYIHPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

PeryasiTuBHbIC yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

* CAMOCTOSITEJIBHO COCTaBIIATH IIJIaH, aJITOPUTM pELIEHUs 3aJa4uu (MU €ro 4acTh),
BBIOMPATHh CHOCOO pEIIeHHUs] C Y4ETOM HMMEIOUIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHUPOBAaThb M KOPPEKTHUPOBATH BApHUAHTHl PEIICHUN C
y4€TOM HOBOU MH(OpMAIIIH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:



¢ BJIaACThb crocodbaMu CaMOITPOBCPKH, CAMOKOHTPOJIA IHponecCa MU pe3yiibTarta
peIICHUA MaTeMaTHUUYECKOM 3aJa4n,

* NPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PELICHUM 3a]a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

* OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa JEATEIIbHOCTU IOCTABIEHHOW WEIH U
YCIIOBUSAM, OOBSCHATH MPUUYHUHBI TOCTHKCHHS WM HEIOCTHKCHUS 1I€TTH, HAXOJUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.

HPEAMETHBIE PE3YJIbTATBI

K xoniy oOydyeHus B 7 kJjacce oOOydYaromuiicss TOJYYUT CIEAYIOIIUE
MpEAMETHBIE PE3YIbTATHI:

Yucaa v BLIYUCJICHUS

BrinonHaTh, coueTast yCTHbIE U MUChbMEHHbBIC PUEMBI, apUPMETUUECKUE IEUCTBUS
C palMOHAIBHBIMU uMcCIamMu. HaxonuTh 3HAYEHUS] UHCIOBBIX BBIPAKECHUH,
MPUMEHSTH Pa3HOO0Opa3HbIEe CIIOCOOBI M MPUEMBI BRIUUCIICHUS 3HAYCHUN TPOOHBIX
BBIpAKEHUMN, COACPKAIMX OOBIKHOBEHHBIC M JICCITHYHBIC Jpoou. Ilepexoauts ot
OJIHOU (OPMBI 3alUCH YHCENl K Apyroi (ImpeoOpa3oBbIBaTh JACCATUUHYIO JPOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU B OECKOHEYHYIO
JIeCATUUHYI0 JpoOn). CpaBHMBaTh U YHOPSAOYMBATH PpAIlMOHATBHBIE YHCTIA.
OxkpyrisiTh uuciia. BBIMONMHATE OPUKUIKY M OLEHKY pe3yJbTaTa BBIYUCIICHUN,
OIICHKY 3HAYEHUW YMCJIOBBIX BBIPAKECHUN. BBIMTOTHATH JEUCTBUS CO CTENIEHSIMU C
HAaTypaJIbHbIMU MOKa3aTelaMu. [[puMeHsATh TpU3HAKHU IEIMMOCTH, PAa3JI0KEHUE Ha
MHOXKHUTEIN HaTypajdbHbIX uKceld. Pemarh MpakTUKO-OPUEHTUPOBAHHBIC 3a/ayM,
CBSI3aHHBIE C OTHOIICHHWEM BEJWYMUH, MPOMOPIHOHATIBLHOCTHIO  BEJWYHH,
MPOILICHTAaMU, HMHTEPIPETUPOBAThL PE3YJbTaThl PEIICHUS 3ajJad C Y4ETOM
OTpaHUYCHUM, CBSA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBHEKTOB.

AsredpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpandeckyr0 TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€ B
mpoiilecce OCBOCHHS y4eOHOoro wmarepuana. HaxomuTe 3HadeHUsT OYyKBEHHBIX
BBIPOKECHUI MY 3a/IaHHBIX 3HAYEHUSX TIEPEMEHHBIX. BBITIOIHATH MpeoOpa3oBaHus
[EJIOTO BBIpAKEHHUS B MHOTOWICH TMPUBEACHUEM TMOJOOHBIX ClIaraeMbIX,
pacKpbITUEM CKOOOK. BBITIONMHATH YMHOXKEHHE OJHOYJIEHAa Ha MHOTOWICH U
MHOI'OYJIEHa Ha MHOTOYJICH, TPUMEHATh (POPMYJIbI KBajJipaTa CyMMbI M KBajJpara
pa3HocTH. OCYIIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOXUTEIU C IMTOMOIIBIO
BBHIHECEHUSI 32 CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH CIIAraeMbIX,



IpUMEHEHUs QOpMyJ COKpalEHHOro yMHOKeHusA. [IpumeHsaTs mpeoOpa3oBaHus
MHOI'OYJICHOB JUIs PELICHUS pa3IuYHbIX 3aJa4 M3 MAaTeMaTUKH, CMEXKHBIX
IIPEAMETOB, W3 pEAJIbHOW IpakTUKU. lcronp30BaTh CBOMCTBA CTEHEHEW C
HaTypaJbHBIMH MOKA3aTEIsIMHU ISl IPe0Opa30BaHUs BbIPAKEHUN.

YPaBHeHI/IH N HEPABCHCTBA

Pemiarb nuHEWHBIE YpaBHEHUsS C OJHOM TNIEPEMEHHOM, IPUMEHSA ITpaBUIIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIBHOMY eMmy. [IpoBepATh, sABISIETCS
JU YMCIIO KOpHEM ypaBHeHUs. [IpuMeHsATh rpaduyeckue METOIbl MPHU PEIICHUU
JUHENHBIX YypaBHEHMH u uX cucteM. [logOupaTe mnpuMepsl map YMHCE,
ABJIAIOIINXCS PEIICHHEM JTUHEHHOTO YpaBHEHUS C JBYMS epeMeHHbIMUA. CTPOUTH
B KOODAMHATHOW IUIOCKOCTH TIpauK JIMHEWHOrO YpaBHEHHUS C JABYMS
NEPEMEHHBIMU, MOJIB3YSICh IPaUKOM, IPUBOAUTH MPUMEPHI PEIICHUS] YPABHEHUSI.
PemaTte cucTteMbl IBYX JIMHEMHBIX YpaBHEHMI C JBYMs IIEPEMEHHBIMU, B TOM
yucne rpaguuecku. CocTaBlsATh M pellaTh JUHEHHOE ypaBHEHHE WM CUCTEMY
JIMHENHBIX YPAaBHEHHI 110 YCJIOBMIO 3aJ]a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIyYeHHBbIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAMHATHOM NPSAMON TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBaJIbl, 3alIMChIBATh YNCIOBbIE IPOMEXYTKU Ha
anreopandyeckoM s3bike. OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IIO
3aJIaHHBIM KOOpJIMHATaM, CTPOUTh Tpaduku TuHEHHBIX GyHKIMA. CTpouTh rpadux
bynkuun y = [X|. OnucelBaTh ¢ MOMOIIBIO (PYHKIUNA W3BECTHBIE 3aBUCUMOCTH
MEXIy BEITUYMHAMHU: CKOPOCTh, BpEMs, pAacCTOSHHE, IIeHa, KOJIUYECTBO,
CTOMMOCTb, MPOU3BOJUTEIBHOCTh, BpeMs, 00bEM paboTbl. HaxomuTe 3HaueHUE
byakuun no 3HavyeHwro e€ aprymenrta. [loHmmarpe rpaduyeckuii crocoo
OpeJCTaBlICHUs W aHaiu3a UWHGOpPMAalMK, H3BJIEKaTh U HMHTEPIPETUPOBATH
uH(pOopMaIuIo U3 rpa)MKOB peaabHbIX TPOLECCOB U 3aBUCUMOCTEM.

K xoniry o6y4yenus B 8 kiacce o0yyarouuiicst MoJyduT CIASAYIOLUIUE MPEIMETHBIC
pe3yJIbTaThI:

YucJia 1 BLIYUCJICHUSA

Hcnonb30BaTh HaYalbHBIE MPEICTABICHUS O MHOYKECTBE JECUCTBUTEIBHBIX YHCEI
JUUIS CPAaBHEHMSI, OKPYIJICHUSI U BBIYUCIICHUM, N300paxaTh ACHCTBUTEIIHHBIC YKCIIa
TOYKAMU Ha KOOpAWMHATHOW mpsMmou. [IpuMeHaTh TOHSTHE apuPMETHIECKOTO
KBaJIpaTHOTO  KOPHS, HAXOAUTh  KBAJApaTHbICE KOPHU, WCIIOIB3Yys IMpHU
HEOOXOJAMMOCTH  KaJbKYJISITOP, BBITIOJHATH MPEOOpa30BaHUS  BBIPAKCHUIA,



COAEpKAIIMX KBAJPATHBIE KOPHH, MCIIOJB3Yysl CBOMCTBa KOpHeu. Mcmosb3oBaTh
3aMucH OOJIBIIUX U MaJbIX YMCEN C MOMOIIBIO JECATUYHBIX APOoOeH U cTeneHei
yucna 10.

Aﬂreﬁpanqecmle BBIPA’KCHUSA

[IpuMeEHSATh MOHATUE CTENEHU C LEJIBIM [TOKa3aTENEM, BBITOIHATH IPE0OPa30BaHUS
BBIDAKCHHUM, COJIEpXKAIIMX CTEINEHW C LeJbIM IOoKa3areiaeM. BhInoaHATh
TOKJECTBEHHBIE MTPEOOPA30BAHNS PALMOHAIIBHBIX BBIPAKEHUII HA OCHOBE IpaBUJI
JNEHCTBUII HaJ MHOrOWIEHaMU M anreOpandeckuMu JpooOsimu. PackianbiBath
KBaJIpaTHBIN TpEXUJIeH Ha MHOXUTENU. [IpuMeHaTh peoOpa3oBaHus BhIpaKEHUN
JUIl PEUIEHUs pa3IMYHBIX 3a1a4 W3 MAaTeMaTUKH, CMEXHBIX INPEIMETOB, M3
pEaIbHOM MPAKTUKHU. YPAaBHEHHS W HEPABEHCTBA Peliarh JUHENHBIE, KBAIPATHBIC
YPaBHEHUSI W PALHMOHAIBHBIE YPAaBHEHHWsS, CBOISAIIMECS K HUM, CHUCTEMBI JABYX
YPaBHEHUM C JAByMsA IIepeMeHHBIMHU. lIpoBoauThs mnpocrenmme ucciaeqoBaHus
YpaBHEHUH M CHUCTEM YpPAaBHEHHM, B TOM 4YHCI€ C INPUMEHEHHEM TpaduuyecKux
npeacTaBiIeHUl (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WM CHCTEMa ypaBHEHUU
peuieHus, eciau HMEET, TO CKOJIbKO, M mpouee). llepexoauTs OT ClIOBECHOU
(GOpMyYIMPOBKHM 3a7aud K €€ anreOpanvyeckol MOJENH C MOMOUIBI0 COCTaBICHUS
YPaBHEHUSI WJIM CHUCTEMBl YpPAaBHEHHW, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33J1a4yd TOJYYEHHBIM pe3ynbTaT. [IpUMEHATH CBOWCTBAa YHMCIOBBIX
HEPABEHCTB JJISI CPABHEHUS, OLICHKH, PEIIaTh JIMHEMHBIE HEPABEHCTBA C OJIHOU
NEPEMEHHON M HX CHCTEMBbI, JaBaTh IpaUUEeCcKyl0 WILIIOCTPALMI0 MHOKECTBa
pEelIEHN HEPAaBEHCTBA, CHCTEMbI HEPABEHCTB.

DOYyHKIUU

[TormmMaTe W WCIONB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS W S3BIK (TCPMHHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
aprymMeHTa, omnpeneisaTh cBoWcTtBa ¢yHKuuU no e€ rpaduxy. Ctpoutb rpaduku
dleMeHTapHBIX (GyHKuuit Buga: v = k/X, y =x 2, y=x 3,y = [x, y = Vx,
OMUCHIBATH CBOMCTBA YUCIOBOM QYyHKIMU 10 €€ TpaduKy.

K xonity o0ydenust B 9 kjiacce o0yJaroniuiicss moayduT CICTYIONINE IPEAMETHBIC
pe3yJIbTaTHhI:

YucJia 1 BLIYUCJICHUSA

CpaBHHMBaTh MW YHNOPSAOYMBATH PAIMOHAIBHBIE W HWPPALUOHAIBHBIE YHUCIIA.
BreimonHaTe apudmeTnyeckue NEUCTBUS C PAMOHAIBHBIMH YHCIIAMH, COYCTast
YCTHBIE U MHUCHbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCIEHUS C MPPALIHOHATbHBIMU
yuciamMd. Haxoauth 3HaYEHHMsS CTENEHEHM C IEJbIMU MOKa3aTesIMA U KOPHEW,



BBIYHMCJ/IATh 3HAYCHUA YN CIOBBIX BLIpEl)KCHHfI. OprrJ’IﬂTb I[eﬁCTBHTCHBHBIC qucia,
BBIIIOJIHATDE IIPUKUAKY pE3yJibTaTta BBI‘-IHCJ'ICHHfI, OICHKY YMCJIOBBIX BBIpa)I(eHI/Iﬁ.

YpaBHeHUs U HEPABEHCTBA

Pemars nuHENHBIE M KBaJIpaTHBIE YPABHEHHWsI, YPABHEHUS, CBOISIIUECA K HHM,
npocreimme IpoOHO-pallMOHAlIbHBIE YpaBHEHHs. Pemarb cucTteMsl ABYX
JMHEWHBIX YPABHEHUN C JIByMsl MEPEMEHHBIMU U CUCTEMBI JIByX YpPaBHEHUI, B
KOTOPBIX OJIHO YpaBHEHUE HE SABISETCA JIMHEHHBIM. PemaTre TEKCTOBBIE 3aJayu
anredpanyeckuM CrIoco0OM C TOMOIIBIO COCTaBJICHUS YPaBHEHHUS WM CHUCTEMBbI
JIBYX YPaBHEHUH C JByMs NEepeMEHHBIMU. [[pOBOINUTH MPOCTENIIINE HCCIEN0BaAHUS
yYpaBHEHUH M CHUCTEM YpPaBHEHHH, B TOM YHCJIE C NMPUMEHEHHEM TrpapuuecKux
NpeACTaBICHU (yCTaHaBIMBATh, UMEET JIM YPABHEHUE WIM CUCTEMA YpaBHEHUU
pELIeHMs], €CIIM UMEET, TO CKOJIbKO, M Tpouee). PemaTey JuHeliHble HepaBEeHCTBA,
KBaJIpaTHbIE HEPABEHCTBA, H300pakaTb pEIIEHUE HEPABEHCTB HA YUCIOBOM
IIPSAMOM, 3alMCBhIBAaTh pEIICHHWE C IIOMOIIBI0 CUMBOJOB. Pemars cucreMmsl
JIMHEWHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAaJAPATHOE
HEPaBEHCTBO, U300paXkaTh PEUICHHE CHUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSIMOH,
3aIMChIBATh PELIEHME C MOMOIIBID CUMBOJIOB. lVCIonb30BaTh HEpPABEHCTBA NPH
PELIECHUH Pa3INYHbIX 33/1a4.

DOyHKUMHA

Pacno3HaBaTh (YHKIMHM HW3Y4eHHbIX BHJOB. [lOKa3bpIBaTh CXEMaTUYECKU
pacmoJioKeHNe Ha KOOPJIUHATHOM MI0CKOCTH rpadukoB GyHKIMM BUaa: y = kX, y
=kx+b,y=k/x,y=ax2+bx+c, y=x3,y=1x, y=|x|, B 3aBHCUMOCTH OT
3HaueHUU Ko3(p(PUIMEeHTOB, oONUChIBaTh cBoWcTBa (QyHKIUH. CTpouTh U
U300pakaTh CXEMATHUYECKH TpaduKu KBaAPATHUYHBIX (YHKUUNA, ONUCHIBATH
CBOMCTBAa KBaJpaTUYHBIX (QYHKIMH 1O uxX rpadukam. PacrosznaBaTh
KBaJpaTUUHYyI0 (yHKLIHIO 1O (opMylie, MPUBOIUTH IMPUMEPHI KBaJpaTHUHBIX
(GyHKUMNA U3 peanbHOM KU3HU, PU3UKHU, TEOMETPUH.

YucJioBble MOCIEA0BATEIbHOCTH | nmporpeccum

Pacno3naBaTh apupMETUUECKYyI0O M T€OMETPUUYECKYH0 MPOTPECCHU MPH Pa3HbIX
crocobax 3amaHusi. BEHITIONHATH BBIUMCICHUS C HWCIOJB30BaHWEM (opmys n-To
YIeHa apu(PMETHUEeCKOM M TeOMETPHYECKOW MPOTPECCUil, CYMMBI MEPBBIX N
qieHOB. M300pakaTh 4iI€HBI MOCIEAOBATEILHOCTH TOYKAMH Ha KOOPAWMHATHOU
IJIOCKOCTH. PemaTe 3amaun, CBSI3aHHBIE C YHUCIOBBIMU MOCIEN0BATEIBHOCTAMU, B
TOM 4YHCJIE 3aJayd M3 peajbHOM JXU3HMU (C UCIOJIb30BAaHUEM KaJIbKYJISATOPA,
IU(POBBIX TEXHOJIOTUH).



TEMATHYECKOE ILTAHHPOBAHHE

7T KJIACC
Koauuecrso uacos JIeKTPOHHBbIE
HanmeHoBaHHE pa3iesioB H TeM (ungposbie)
Ne n/n _ KouTpoabHbie
nporpaMmsbl Beero o0pa3oBaTe/ibHbIe
padoTsl
pecypeni
1 Yucna ¥ eelvuciedns. PaunoHanbHbIE 25 I bubmnoreka LHOK
YHCIAa https://m.edsoo.ru/7f415b90
- bubtnunoreka LHOK
2 Anr qeg : 27 1
(I COPANTECKHE BRIPIKCHHA https://m.edsoo.ru/7f415690
o bubimoreka [JOK
3 YpaBHeHHs U HepaBeHCTBa 20 ] https//m.cdsoo.ru/ 7415590
bubtnunoreka LHOK
4 K THHAT F . DyHEK 24 1
COPAHHATEL H rpaguiH. DyHiwHH https://m.edsoo.r/7f415b90
bubnunoreka LHOK
5 IloeT 000 6 1
OBTOpCHHE H 0DODLICHHE https://m.edsoo.ru/7f415690
OBIIEE KOJIMHECTBO HACOB I10 ITPOI'PAMME 102 >




8 KJIACC

Koauveerso wacos DIeKTPOHHBbIE
No 11/ HanmenoBanue pa3jie/oB H TeM (undpossie)
o n/n
NporpaMmal Bceero Konrpoibsusbie padorsl 00pa3zoBaTebHbIE
pecypcsl
1 Yucna u BeraHclienus. KeagpaTHeie KOpHH 15 1 Bubmuoreia LIOK
’ ' g P https://m.cdsoo.rw/7f417af8
’ Uucna 1 seiuuciaeHus. Crenedb ¢ LellbiM 7 butnunoreka LHIOK
[oKasareeMm https://m.edsoo.ru/7f417afl
3 Aunrebpanveckyie BhIpaKeHHS. 5 1 bubmoreka LIOK
KsanpartHblii TpéxuwieH https://m.edsoo.ru/7f417af8
4 Aurrebpanyeckue BblpameHH . 15 1 bubmoreka LIOK
Aunrebpanteckas Ipo0b https://m.edsoo.ru/7f417afR8
5 YpagHeHus U HepaBeHeTBa. KBapatHsle 15 1 bubmoreka LIOK
ypaBHeHUS https://m.edsoo.ru/7f417afl
6 YpagHeHus U HepaseHceTBa. CHCTEMBL 13 bubtnuoreka [HOK
ypaBHeHUI https://m.edsoo.ru/7f417afR
bubnuoreka [IOK
7 Vpe : >rBa. Hep: 12 1
paBHeHUs U HepaseHcTBa. HepaseHcTsa httos://m.cdsoo.rw/7F41 Taf
bubnumoreka [IOK
8 Oyukuuy. Oc T 5
YHIHHH, LCHOBHBIC HOTATHA https://m.edsoo.ru/7{41 7af8
bubnunoreka LIOK
9 OyHKUHH. Yne 9
YHKUHH. HHCII0BEIC YHKLHH https://m.edsoo.ru/7f4] 7af8
_ butnuorexa LHIOK
10 [TosT 00b 6 1
ORTOPEHHE H ODODIIEHHE https://m.edsoo.ru/7f417af8
6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102




9 KJIACC

Koanuecrso uacos DK TPOHHbIE
No 11/ HanmeHoBaHHE pa3ie/ioB H TeM (uudposnie)
o n/n
nporpaMmabl Beero Knﬂ-rpn_uhﬂ BIC paﬁn'l'm ﬂﬁpﬂ']ﬂﬂﬂ'l‘&llbl{me
pecypchbl
1 Yucna 1 elvHclicHud, JleHcTBHTEIEHEBIS 9 butmuoreka [1OK
YyHCIla https://m.edsoo.rw/7f419d08
) YpaBHeHHN U HEPABEHCTBA. Y paBHEHHA C 14 1 bubnmoreka [IOK
OJIHOH NepeMeHHOoH https://m.edsoo.ru/7f419d08
3 YpaBHeHHs H HepaBeHCTBa. CHCTeMBL 14 1 bubmmoreka [IOK
ypaBHEHHIH https://m.edsoo.ru/7f419d08
_ bubtnuoreka LHOK
paBHeHUs H HepaseHcTBa. HepaseHncrsa https://m.edsoo.rw/7419d08
. bubnuoreka 11OK
5 @ 16 |
yHIEHHH https://m.edsoo.ru/7{419d08
6 Yucnosele nocieloBaTelbHOCTH 15 | bubmorexa LLOK
el i https://m.edsoo.rw/7f419d08
7 [Torropenne, 0bobeHne, cHcTEMATH3ALUS 18 1 butaunoreka [HOK
3HAHHHA https://m.edsoo.ru/7f419d08
6
OBLIEE KOJIMHECTBO YHACOB 110 [IPOI'PAMME 102 ’




YUYEBHO-METOAUWYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI JIUISI YUEHHKA

1) Anrebpa, 7 wmacc/ Mepsnaxk A.l., [lonouckuit B.b., fAxup M.C.; mog
penaknueit  Ilogonbckoro  B.E., OO6mectBo ¢  orpaHHYeHHOMH
OTBETCTBEHHOCTEIO HUznarenbckuii LIEHTP «BEHTAHA-TPA®D»;
AxunonepHoe obmectBo «M3naTenscTBo «IlpocBemenne»

2) Anredpa, 8 wmacc/ Mepsnax A.l., Ilonouckuit B.b., fAxup M.C.; non
penakaueit  [lomoneckoro  B.E., OOmectBo ¢  orpaHH4YeHHOH
OTBETCTBEHHOCTLIO Hznatensckuii LIEHTP «BEHTAHA-TPA®»;
AxunonepHoe obiectBo «M3natensctBo «lIpocBemenner»

3) Anrebpa, 9 wmace/ Mepsnak A.l., [lonouckuit B.b., fAxup M.C.; non
penakuueit  Ilomonsckoro  B.E., OOmectBo ¢  orpaHH4YeHHOH
OTBETCTBEHHOCTBIO Hznarenbcknii LIEHTP «BEHTAHA-TPA®D»;
AxunoHepHoe obmectBo «M3natenscTBo «IIpocBemenne»

METOJHYECKHE MATEPHAJIbBI U1 YYHUTEJIA

1) Anrebpa, 7 knacc/ Mepansak A.l'., Ilononckuit B.b., fxkup M.C.; mog
penakrueii  Ilomomsckoro  B.E., OOmectBo ¢ orpanH4eHHOH
OTBETCTBEHHOCTLIO H3narensckuii LIEHTP «BEHTAHA-TPA®»;
AxunonepHoe obniectso «M3garensctBo «IIpocBenienne»

2) Anrebpa: 7 knacc: Metogudeckoe nocodue / E.B. Bynko, A.I'. Mep3anaxk,

B.b. Ilononckwnii, M.C. fxup. — 2-e us3n., crepeorun. — M.: Benrtana-
I'pad
3) Amnrebpa, 8 knacc/ Mepanak A.I'., Ilononckuii B.b., Axup M.C.; non
penakie IMogonsckoro B.E., O6mecTBO c OTpaHHYeHHOH
OTBETCTBEHHOCTBIO H3narenbckui LEHTpP «BEHTAHA-TPA®»;

AxmmonepHoe obmiecto «M3narensctBo «lIpocBenienne»
4) Anrebpa: 8 kmacc: meroquueckoe mocodue / E.B. bynko, A.I'. Mepansk,

B.b. Tlononckwuii, M.C. flxkup. — 2-e u3a., crepeorun. — M.: BeHnTana-
'pad

5) Anrebpa, 9 xmacc/ Mep3nak A.I'., [lomonckuii B.b., Slkup M.C.; mop
penakiueii  Ilomonsckoro  B.E., OOmectBo ¢ orpaHH4YeHHOH

OTBETCTBEHHOCTLIO Usnarensckuii LIEHTp «BEHTAHA-TPA®»;
AxnmonepHoe obmectBo «M3marenscTBo «lIpocBenienne»



