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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOIO OOILIEro
oOpa3oBaHus: OHa 00ECIEeYNBAET U3yUYECHHUE IPYTUX TUCHUILUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO s
NPOJOHKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM *U3HU. Pa3Butue y oO0ydaromumxcs
Hay4YHBIX MPEACTABICHUN O IPOUCXOXKIECHUU M CYIIHOCTH ainre0panyeckux
abcTpakiuii, cnocode OTpaKeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MATEMaTHUYECKOTO MOJCIMPOBAHUA B HAyYHOM
MO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M KaueCTB MBIIUIEHHs], HEOOXOIUMBIX JJIsl aJalTalliid B COBPEMEHHOM LU(POBOM
oOmectBe. M3yuyenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHHUS HAOII0JaTh,
CpaBHMBATh, HAaXOAWThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CHOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOU JCHCTBHS M BBIBOBI,
¢dopMmynupoBath yTBep)KAeHM. OCBOEHUE Kypca aaredpbl 00ecneurnBaeT pa3BUTHe
JIOTUYECKOTO MBINUICHUSI OOYYarolIMXCs: OHM HWCIHONB3YIOT JCIyKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 00001eHne 1 KOHKPETU3alHio, abcTparupoBanue u
ananoruto. OOyyeHume  anrebpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITEJIBHOM  JIEATENBHOCTH OOYyYaroUuxcs, I03TOMY CaMOCTOSITEIbHOE
peleHue 3aa4 SABISETCS peann3alieil 1esITeIbHOCTHOTO MPUHIINIA 00YyIeHNUS.

B cTtpyktype mporpammbl y4eOHOro Kypca «Airedpa» s OCHOBHOTO
o01miero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOINYECKHIE
TuHUM: «Yucaa v BBIYMCICHUS», «ANredpandyeckue BhIPAXXECHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmgas u3 »THX coaep)kareabHO-METOIUIECKIX
JUMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOICHCTBYS C
ApPYTHUMU €ro JHUHUAMU. B Xone wusyudeHuss yuyeOHOro kypca oOydaroImuMmcs
INPUXOJIUTCS JIOTUUECKU PaCCyXAaTh, HUCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B TMporpaMMmy y4deOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpBbIE OCHOBBI JIOTUKM, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHIECKOro 00pa3oBaHUs M CIIOCOOCTBYIOIIUE OBJIAJACHUIO 00YYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOIO  MaTemaTuueckoro ss3pika. CopepxaTenpHOM U
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOro Kypca «AuredOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia M BBIYMCICHUS» CIYXUT OCHOBOM JJIst
JaJIbHEHIIEr0 U3Y4YeHHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroLIMXcs
JIOTUYECKOTO MBIIUICHHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI IIOBCEHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM M MPPALMOHAIBHBIMHM YHCIaMH, (OPMHUPOBAHUEM



MPEJICTABICHUN O JEUCTBUTEILHOM YHCIE. 3aBEPIICHHUE OCBOCHHUS YHCIIOBOU
JIMHUU OTHECEHO K CpefHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue IByX alnreOpandeckux JUHUN — « AreOpandeckue BhIPaKEHUS
U «YpaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYYaAIOIIHUXCS
MaTEeMaTHYeCKOTo amnmapara, HeoOXOJUMOTro [Js PELIeHUs 3aJady MaTeMaTUKH,
CMEXHBIX TMPEOMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'0 001iero o0Opa3oBaHMsl Y4YeOHBIM MaTepuall TPYIIUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaKeHUI. AsireOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTHUKH Kak
A3bIKa I TOCTPOCHHSI MAaTEMaTHYECKUX MOJIENEH, ONHMCAHMS NPOLECCOB U
ABJICHUM peanbHOrOo Mupa. B 3amaunm oOydeHust anredpe BXOIAT TakxKe
JanbHelIlee pa3BUTHE ANTOPUTMUYECKOTO MBIIIIEHUS, HEO0OXOAUMOro, B
YaCTHOCTH, I OCBOEGHHMS Kypca HWH(OPMATUKHA, M OBJAJCHUE HaBbIKAMU
JeNyKTUBHBIX paccyxaeHuid. [Ipeo6pa3oBanrue cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEM K MAaTEMaTHY€CKOMY TBOPYECTBY.

Copepxanue pyHKIMOHAIBHO-Tpa(pUUecKOi JTMHUKM HALEIEHO Ha MOJIyYeHHe
OoOy4aroIIMMUCS 3HAHUW O (PYHKLIMIX KAaK BaKHEHIIeH MaTeMaTHU4ecKOW MOJEIu
JJIs ONMCAHUSI U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJIECHUI B IPUPOJIE
u obOmectBe. M3yueHue marepuana crnocoOCTBYET Pa3BUTHIO y OOYyYaroOlUXCs
YMEHUS UCTIOJIb30BaTh Pa3JIMYHbIE BhIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIaJ B (QOpMUpPOBaHUE
MPEACTABICHUM O POJIM MATEMATHUKU B PA3BUTUU LIMBUIU3ALMU U KYJIbTYPBHIL.

CornacHo yueOHOMY IMJlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pPAa3/elibl COJEp KaHUS:
«Uucna u  BBIUKCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHHS U
HEpaBEHCTBa», « DyHKIUNY.

Ha usyuenue yueOHoro kypca «TpyliHbIe BOIPOCH! anredpbn» oTBoAUTCS 51
yac: B 7 kiacce — 17 yacoB (0,5 yaca B Henento), B 8 kiacce — 17 gacos (0,5 yaca B
Heneno), B 9 kimacce — 17 gacos (0,5 yaca B Hezelno).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia v BBIYUCTICHUA

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, TIEPEX0] OT OAHOW (hopMBbl 3amucu
npobeit k apyro. [loHsiTe panMOHANBHOrO 4YHCIA, 3aluCh, CpPaBHEHUE,
yHOPSOUYMBAHUE  PAlMOHAIBHBIX uuceld. ApudmeTrnueckue JIeUCTBHUS €
palMOHAJIBbHBIMUA YKCIIaMu. Pelienune 3axad u3 peaJbHOW NPAKTHKW HAa 4acTH, Ha
TPOOH.

CreneHb ¢ HaTypajJbHbIM IIOKa3aTeJeM: ONpEeJeNIeHrue, IMpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OMpEJIEICHUS, 3aUCh 00NbIINX yucen. [IpoleHTsl, 3anuch
MIPOLIEHTOB B BUJE ApoOU U ApoOM B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/layu Ha
IIPOLICHTHI, PEIICHHE 3a71a4 U3 PEaJIbHON MTPAKTUKH.

IIpumMenenne TPU3HAKOB  JEIMMOCTH, PA3JI0KEHUE HA  MHOXKUTEIH
HATypaJIbHBIX YUCET.

PeanpHple  3aBUCMMOCTM, B TOM 4YHCle IpsMas W oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

AJire0panyvecKue BbIPaKeHUS

IlepeMeHHBIE, YNCTOBOE 3HAUYCHHUE BBIPAKEHUS C MIEPEMEHHOM. JlomycTumble
3Ha4YEHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXK/1y BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
POU3BEACHUH, MpaBUIa PACKPBITUS CKOOOK U MPUBEJCHUS MOJOOHBIX CllaraeMbIX.

CBOICTBa CTENEHU C HATYPAIbHBIM MIOKA3aTEIEM.

Onnouwiensl U MHOTOWIeHbl. CteneHb MHOrowieHa. CrokeHue, BhIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyisbl COKpPAIEHHOIO YMHOXEHHs: KBaApar
CyMMBbl W KBaApar paszHocTu. Popmysia pa3HOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKUTEIH.

YpaBHeHUSA U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IpaBuUja MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCHJIBHOCTh YPAaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YUCIO KOPHEH JMHEWHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEHUH. CoCTaBleHHE YPAaBHEHUH IO
YCJIOBHIO 3a71a4u. PeleHne TeKCTOBBIX 3a/1a4 ¢ IIOMOILbIO YPAaBHEHUM.

JluneliHoe ypaBHEHUE C JIBYMsI IEpEMEHHbIMU U ero rpaguk. Cucrtema AByx
JVHEWHBIX YPaBHEHHMM C JByMs NEPEMEHHBIMU. PelieHue cucTemM ypaBHEHHU
crocoboM TMoACTaHOBKU. I[lpuMepsl perneHus TEKCTOBBIX 3a/4ad C IOMOIIBIO
CHUCTEM YPaBHEHUU.

DyHKUNHA



Koopannara Touku Ha npsiMmoi. UnciioBbele MPOMEXKYTKU. PaccTosiHre Mexay
JIBYMSI TOUKAMHU KOOPAMHATHOU MPSMOH.

[IpssmoyrosibHas cuctemMa KoopauHar, ocu Ox u Oy. Abcuucca U opJUHATA
TOYKH Ha KOOPJIMWHATHOMU MIocKkocTH. [IpumMeps! rpadukos, 3a1aHHbIX (opMyTamMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonstne ¢ynkuun. [paduk
¢bynkuuu. CroiicTBa pynkuuil. JIuneiinas ¢pynkuus, e€ rpapuk. ['paduk pyHkiuun
y = |x|. 'paduueckoe pemieHre JMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YpPaBHEHUM.

8 KVIACC

Yucna v BIYMCICHUA

KBagpatueiii kopeHb u3 uucna. [lonsitue 00 wuppanMoOHAIBHOM YHCIE.
JlecsiTuunble TpUOIMKEHUST UppallMOHANIbHBIX yncen. CBoiicTBa apuMeTUYECKUX
KBa/IPAaTHBIX KOPHEW M UX MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIIOBBIX BBIPAKEHUN
Y BBIUHCJIEHUSAM. J|eCTBUTEIIbHBIE YUCIIA.

Crenens ¢ 1enbIM NTOKa3aTeneM U e€ cBoiictBa. CTaHaapTHAs 3alKCh YUCIA.

AuredOpanvecKue BbIPaKeHUA

KBagpaTHpii  TpE€XxuneH, pasnoKEHUE KBAJAPATHOIO TpEXWIeHa Ha
MHOXUTEJH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil JpoOu.
CnoxeHue, BbIYUTAHHUE, YMHOXEHHE, [IeJICHHE alreOpandeckux JapoOer.
PanronasibHbIC BRIPKEHUS U UX MIPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyla KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHUM, CBOASAIINUXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIbHBIE YPaBHEHHUS.

['padrueckas maTEpHpeTalIvsd YPABHEHUN C IBYMSI TIEPEMEHHBIMU M CHCTEM
JIMHEMHBIX ypPaBHEHUWW C JABYMsl IIepeMEHHbIMHU. [Ipumepsl pemeHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1a4 aareOpandyeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOI.

DyHKUNHA

[lonsitue @ynxuuu. OOIacTh ONpeAesieHUs W MHOXKECTBO 3HAYEHUH
¢dbyukiuu. CiocoOsI 3a1aHust GyHKITUH.

I'padpux dbynkuun. Urenue cpoiictB dynkumu mo e€ rpaduky. [Ipumepst
rpadukoB GYyHKIHMA, OTPAKAIOIMIUX PEATTbHBIE TMPOIECCHI.



OyHKIMKA, ONUCHIBAIOIIME TIPSIMYI0 UM OOpaTHYIO IIPOMOPIIMOHAILHBIC
3aBHCUMOCTH, HX rpaduku. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUW U CUCTEM YPABHECHUMN.

9 KJIACC

Yucaa v BIYMCICHUA

PanonanbHble 4ymMclia, UppaldoOHATIbHBIE YHCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecTUYHbIE ApoOH. MHOXKECTBO NEUCTBUTENIbHBIX YUCEIN, AEUCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUYHBbIE JAeCATUYHBbIC apoOu. B3auMHO OIHO3HAUYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJIMHATHOM TIPSIMOU.

CpaBHeHHE JIEWCTBUTENIbHBIX YHCEN, apuU(pMETHYeCKue JEHUCTBUS C
JNENCTBUTENBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKpPYXAIOLIErO0 MHpA, UIMTEIBHOCTh IIPOLIECCOB B
OKpPY’KaroIIeM MHUpE.

[TpubnuxéHHoe 3HAYEHHE BEJIMYMHBI, TOYHOCTh NMpuOImxeHus. OkpyrieHue
yucen. [Ipuknaka u onieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOJSIIUXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIIMXCS K KBaJIpaTHBIM.
buksanparHoe ypaBHeHue. lIpuMepsl pemieHnss ypaBHEHUN TPETbel U YETBEPTOU
CTEIICHEW Pa3JIOKEHUEM HAa MHOXKHUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUU. PemieHune TEKCTOBBIX 3amad
anredpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMH M ero rpaduk. Pemienune cucrem JByX
JMHEWHBIX YPABHEHU C IBYMS IIEPEMEHHBIMU. PelieHne cucTeM IByX ypaBHEHUH,
OJIHO U3 KOTOpPBIX JHMHEHHOE, a Jpyroe — BTOpod creneHu. [ 'paduueckas
MHTEPIIPETALIAS CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Periennie TEKCTOBBIX 3aj/1au aareOpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHOW. KBaapaTHble HeEpaBeHCTBaA.
I'padpriueckas wmHTEpHpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYyMS
IIEPEMEHHBIMH.

DOyHKUNHA

KBagpatnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KOOpauHATHI
BEPIINHBI TapadO0IIbl, OCh CAMMETPHUH MapaloJIbL.

Ipadukn Gyuxmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBONCTBA.

YucJioBbIC OCTEA0BATEIBHOCTH M MIPOrPEeCCHH



[loHsiTHE YKCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
pEKyppeHTHOU hopmyioi u popmyIioi n-ro 4ieHa.

ApudmeTrnueckas U reoMeTrpuueckas mnporpeccuu. Qopmyibl n-ro 4jaeHa
apu(PMETUUECKON U T€OMETPUUECKON MPOrPeECCUil, CyYMMbI IEPBBIX # YJIEHOB.

N300paxkeHre WICHOB apHU(PMETUUYECKON M TE€OMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTHU. JIMHEWHBIM U IKCIIOHEHUHMAIBbHBIM POCT.
Ci1oHBIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS MPOrpaMMbl  Y4eOHOTO Kypca
«Anre0Opay XapakTepu3yIOTCs:

1) naTpuoTHYeCKOe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECAa K MPONUIOMY UM HACTOALIEMY POCCHUCKOU
MAaT€MaTUKHA, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTUXKEHHUSIM  POCCHICKHUX
MaTeMaTUKOB M POCCHMCKOW MaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAaHUIO ITHUX
JOCTUKEHUH B IPYTHX HayKax M NPUKIAIHBIX cepax;

2) rpa:xKJIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH Tpak/laHWHA U peallh3alii ero
npaB, TMpPEJCTaBICHHEM O MaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TPakKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO dTHUYECKUX MPOOJIeM, CBI3aHHBIX
C TMPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPIBHO-ITUYECKUX TIPUHITUIIOB B ICSITEILHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTH€ B PEUIEHUHU MPAKTUYECKUX 3a/1ad
MaTE€MAaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHUEM BAaXXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHus Ha MPOTSHKCHUM BCEW >KU3HU JUIS YCHEIIHOW mpodeccuoHanbHON
JEATETbHOCTA W PAa3BUTHEM HEOOXOJAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHUBUTyTbHONU TPAEKTOPUH 00pa30BaHUS ¥ )KH3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCThIO K  SMOLMOHAIIBHOMY UM  ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajad, pENICHUH, PaCCYyX ICHHUH, YMECHHUIO BUICTh
MaTEeMaTU4YE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTalMeld B JCSATEILHOCTA HAa COBPEMEHHYIO CHUCTEMY HAayUYHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOIBI U
oOmecTBa, MOHMMAHMEM MAaTEMaTUYeCKOW HayKu Kak cdepbl 4YelOoBEYECKON
JIESATETLHOCTH, ATANoB €€ Pa3BUTHS W 3HAYMMOCTH JJISI Pa3BUTHS IUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKU U MAaTEeMaTUYECKOU KYJIbTYpOW Kak CpPeiCTBOM
MO3HAHUSI MHPA, OBJIAJICHUEM NPOCTEUINIMMU HaBBIKAMHU HCCIIEI0BATEIbCKON
NESATEIbHOCTH;



6) ¢usuyeckoe BocnuTtanme, (popmMupoBaHHMe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

FOTOBHOCTBIO MPUMEHATh MATEMAaTHUYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOro  oOpa3a KW3HU  (3I0pPOBOE  MUTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHM M OTHbIXa, peryisapHas (Qusnueckas
aKTHUBHOCTB), C(OPMHPOBAHHOCTHIO HaBbIKa pPedIEKCUH, TPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TaKOTO e IpaBa JIpyroro 4ejaoBeKa;

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

OpPUECHTAlMEN HA NIPUMECHEHHE MAaTEMAaTUYECKUX 3HAHWH U PEIICHUS 3a]1a4
B 00JIACTM COXPAHHOCTH OKPYXKaloIIeW Cpenpbl, IUIAaHUPOBAHUS TOCTYIKOB U
OIIEHKM HX BO3MOJKHBIX MOCJIECACTBUM ISl OKPYXAIOWIEH Cpeabl, OCO3HAHUEM
r100aJIBLHOTO XapakTepa SKOJIOTMYECKUX MPOOIeM U MyTEeW X pelieHus;

8) agmanTanusa K M3MEHAKIIUMCS YCJOBHUSM COUMAJIBbHOM U NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSAX HEONMPEAECIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MpUOOpEeTaTh B COBMECTHOHN JEATEILHOCTH
HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUN U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dhopmyIHpOBaThH UIEU, IOHSITHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSX, B TOM YUCTIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JSMHUIUTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEM, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOUIUMNA KOHTPMEpP, KOPPEKTUPOBATh
MIPUHAMAEMbIC pEIICHUs] W JEWCTBHUSA, (OPMYJIHMpPOBATh M OIEHUBATh DPHUCKH U
MOCJIeICTBUSA, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDI

ITo3naBaTe/bHBIE YHuBEpCaJdbHbIC yqeﬁmﬂe I[eﬁCTBHH

ba3oBble Jjornueckue aAeicTBUA:

e BBIBIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIY TOHSTHIMH, (HOPMYIUPOBATH
OTIpENICICHNsS] ~ TOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KJaccu(ukanuy, OCHOBaHMS JUIsi OOOOIIECHUS M CPAaBHEHMUS, KPUTECPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTh W  NPeoOPa3OBBIBATE  CYXIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €IWHWUYHBIC, YAaCTHBIE M O0OIue,
YCJIOBHBIE;



BBIBISITP ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTUBOpeurst B (akTax, AAHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX,
npeajiaraTb ~ KpUTEPUM  JJIA  BBISIBICHHS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNIL;

JIeJIaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKJIFOUEHHUH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTelIbCcTBAa MATEMATUUECKUX YTBEPKIECHUN (MpSIMbIE U OT
MPOTUBHOI0), MPOBOAMTH CAMOCTOSTEIBHO HECIOXKHBIE J10Ka3aTeNIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaTh apryMEHTALMI0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHUS;
BBIOMpATh crnoco® penieHus yuyeOHOW 3ajaun (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB pELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAMMI € Y4ETOM
CaMOCTOSTEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKkye 1eMCTBUA:

HCITOJI30BaTh BOMPOCHI KaK HCCIIEIOBATEILCKHN HHCTPYMEHT TO3HAHUS,
(GopMynaMpoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOPEUYUE, MpoOIeEMYy,
CaMOCTOATENFHO YCTaHaBIMBAaTh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMI0, MHEHHE;

MPOBOJUTh IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY HECIOKHBIN
OKCIIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHWE IO  YCTAHOBIJICHHUIO
OCOOEGHHOCTEM MaTeMaTHYEeCKOro O0O0BEeKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNILHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 Pe3yjibTaTaM
MPOBEAEHHOTO HAOJIONECHUS, WCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYSHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE MPOIECCa, a TAKXKE BBIJIBUTAThH
MIPEAIOI0KEHUS O €T0 PAa3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ unpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh WH(MOpMAIUU, JTaHHBIX,
HEOOXOAMMBIX IS PEIICHUS 3a1a4H;

BBIOMPATh, aHAIM3UPOBAaTh, CHCTEMATH3UPOBATh WM HWHTEPIPETUPOBATH
WH(OOPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEACTABIICHHUS,

BBIOMpaTh GopMy TMpeACTaBiIeHUS HUHPOpPMAIMM W WLIIOCTPUPOBATH
pelraemMbie 3aJayd  CX€MaMH, JuarpaMMaMH, WHOW TIpadukod U HUxX
KOMOMHAIIMSIMU;

OIICHWBATh HAAEKHOCTh HWH(DOPMAIUK TI0 KPUTEPHUSIM, TPEIIOKEHHBIM
yuHuTENIeM WiIN CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMmmyHukaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:



BOCIIPUHUMATh M (OPMYJIHPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS, SICHO, TOUHO, IPaMOTHO BbIpa)XaThb CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHbBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIEHH 3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po0JieMbl, penraeMoi 3a/1a4uM, BbICKa3bIBaTh UJI€U, HALICJIEHHbIE Ha TIOUCK
pELICHMs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB Juanora, oOHapy>KMBaTh Pa3jMuMe€ U CXOACTBO MO3UIMUH, B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3pAKECHHUS,
OPEJCTaBISITh  pe3yNbTaThl  pEeHIeHHus  3aJadd,  OKCIIEPUMEHTA,
UCCJIEIOBAHMS,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUA C YYETOM 3a/1a4 IPE3ECHTALMU U OCOOEHHOCTEN ayJUTOpUN;
NOHUMAaTh W HCIOJb30BaTh  INPEMMYyLIECTBA  KOMaHJIHOH U
UHAMBUIYAJIbHON pabOThl NpU pPEIIEHUU Y4YEOHBIX MATEMaTHYECKUX
3ajady;

MPUHUMATh LEIb COBMECTHOU JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIo
COBMECTHOH paboThl, pacmpenensiTb BHABI pPadOT, JOrOBapUBATHCA,
00Cy>KIaTh MPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNIOBBIX (opmax paboTsl (00CyXaeHHs, 0oOMeH
MHEHHUSMH, MO3TOBBIE HITYPMbl W JAPYTHE), BBIIOJHITH CBOK YacTh
paboThl U KOOPJUHUPOBATH CBOU JICHCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO COCTABJIAThH IUIaH, AJITOPUTM PELICHUs 3aJadyu (MU €ro
4acTh), BBIOUpATh CIOCOO pELIEHUs C YYETOM HMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHThI pELICHUN ¢ Y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJICKT:

BIAaJETh CIOCOOAMHM  CaMONPOBEPKH, CAaMOKOHTpOJS Ipouecca H
pe3yabTara peleHnss MaTeEMaTUIeCKOM 3a/1a4u;

IIPEABULIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTb IIPU PELICHUHU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B [EATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAICHHBIX OLIMOOK, BBISIBIEHHBIX TPYJHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LIEIU
U YCJIOBUSIM, OOBSCHATh IPUUYUHBI JOCTHXKEHUS WM HETOCTUKEHUS LIETH,
HAXOJIUTh OMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



HPEIAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 7 kjacce OOydarOIIMHCSA IOJYyYUT CIETYIOIINE
MpPEeMETHBIE PE3YJIbTATHI:

Yucia 4 BHIYHCIEHUS

BbimonHsaTh, coderas yCTHble MU NUCbMEHHbIE NPUEMBI, apUPMETHUECKUE
JEUCTBUS C pallMOHAIbHBIMU YHCIaMH.

HaxonuTh 3HaYeHUs YUCIOBBIX BBIPAKEHUW, MPUMEHSATH pPa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHUS 3HAYCHHUH APOOHBIX BBIPAXKECHHM, COACPIKAIINX
OOBIKHOBEHHBIE U JIECATHUUHBIE IPOOH.

IlepexonuTe OT O1HOM (pOpMBI 3amUCH yuCeN K Apyroi (mpeoOpa3oBbIBATH
JIECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JACCITHYHYIO IPOOB).

CpaBHUBATh U YHOPSAJOYUBATh PALIMOHAJIbHBIE YUCIIA.

OKpyrJiATh yncia.

BBITIONHATS TPUKUIKY U OLEHKY pe3yJbTaTa BHIYMCICHHUM, OLIEHKY 3HaYeHUI
YUCJIOBBIX BBIPAXXEHUI. BBINMOIHATE ACHCTBUS CO CTENEHAMH C HATypaJbHBIMHU
IIOKAa3aTeJIIMH.

[IpuMeHATh  OpU3HAKKW  JETUMOCTH,  pA3JOKEHUE Ha  MHOXKUTEIH
HATypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, IPONOPLUHUOHAIBHOCTEIO BEIWYHH, IPOLIEHTAMH, HHTEPIPETHUPOBATH
pe3yJIbTaThl pEeUICHUs 3aa4 C y4€TOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanvecKue BhIPaKeHUA

Hcnonp3oBaTh aiaredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, NPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

Haxonute 3HaueHus: OyKBEHHBIX BBIPDRKEHUI MpPHU 3aJaHHBIX 3HAYECHUIX
MIEPEMEHHBIX.

Bomonusate  nmpeoOpa3oBaHHMsl — LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
IPUBEJICHUEM MOJOOHBIX ClIaraéMblIX, PACKPBITUEM CKOOOK.

BBINONHAT YyMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3/IOKEHUE MHOTOWIEHOB HA MHOMHTEIU C ITOMOILBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENS, TIPYINIUPOBKH  CJIaraéMslx,
npuMeHeHus1 (OPMyYJT COKPAIIEHHOTO YMHOKEHHS.

[TpumensaTsy nmpeoOpa3oBaHKsI MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3a7a4
U3 MaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEaTIbHON IPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HaTypalbHBIMU IOKA3aTEIsIMH IS
npeoOpa3oBaHUsl BEIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

Pematy JMHENHBIE ypaBHEHUsS C OJHOM IMEPEMEHHOW, MPHUMEHSS MNpaBuia
nepexoja OT UCXOJHOTO YPAaBHEHMs K paBHOCWIbHOMY emy. IIpoBepsaTh, siBisieTcs
JIY YUCIIO KOPHEM YPaBHEHHUS.

[IpumensTs rpaduyecKkre METOIbI IPH PEIICHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOTro
ypaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEWHOTO YPaBHEHHUS C
IBYMSl TIEPEMEHHBIMU, TOJB3YACh TI'pPapUKOM, MPUBOJUTH MPUMEPHI pEIICHUS
ypaBHEHUSI.

Pemiath cuctemsl ABYX JIMHEHHBIX YpaBHEHUN C JIBYMS IEPEMEHHBIMH, B TOM
qucIiie rpa@uIecKu.

CocraBnsTh W pemiaTh JIMHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
YpaBHEHUN MO YCIOBHUIO 3a/Jaud, WHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIy4eHHBbIN PEe3yJIbTaT.

DyHKUNHA

N300pakath Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 33a/JAHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KU, MHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE TPOMEKYTKU Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJJaHHBIM KOOpJUHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINH Yy = |X|.

OnuceiBaTh C MOMONIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHUE, LIE€HA, KOJWYECTBO, CTOUMOCTD,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHune PyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid crocod MpeACTABICHHUS W aHalIW3a UH(OpManuwy,
U3BJIEKaTh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB pEeAIbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOyYaronIMiiCs MOJYYUT CIEIYIOLIUE
MpEeMETHbIE PE3YJIbTATHI:

Yuciia v BBIYUCTIEHUSA

Hcnonp30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIbHBIX
YuCell JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUUCIECHUHN, N300paXkaTh ACHCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATs TNOHATHE apU(PMETUYECKOrO KBaJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIONB3YS MPH HEOOXOJUMOCTH KaJbKYJISATOP, BBITOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUHN, COAEpKAIIUX KBAJApPaTHbIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OONBIIMX U MaJbIX YUCEN C MOMOILBIO JECATHUHBIX
npoOeii u creneHeit yucna 10.

AJiredpanyvecKue BbIPaKeHHsI

[IpumMeHATh TOHATHE CTENEHW C LEJbIM IO0Ka3aTelieM, BbIIOIHSTh
npeoOpa3oBaHus BEIPAXKEHUM, COIEPIKAIUX CTENEHH C LIEJIbIM MTOKA3aTEeJIEM.

BbITIONHATH TOXKIECTBEHHbIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMU U alredpandyecKumMu ApoosiMu.

PackmanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumensaTs mpeobpa3oBaHus BRIPAKECHHUM JJI PEIISHUs PAa3IMYHBIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nMHENHbIE, KBAaJpaTHbIE YPABHEHUS U palMOHAIbHBIE ypaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUI C ABYMs IEPEMEHHBIMH.

[IpoBouTh mpocTeiline uccueoBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaUuecKuX MpeAcTaBlIeHnil (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YPaBHEHUM pEUIECHUs, €CIU HUMEET, TO CKOJbKO, U
npoyee).

[lepexomuTh OT cioBecHON (OPMYIUPOBKM 3a/auyu K €€ anreOpandeckoi
MOJIEId C TIOMOILIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M IMOJTYYEHHBIN pe3yJbTarT.

[IpuMeHsATh, CBOWCTBAa YHCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OIEHKH,
pemarh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEeMEHHOM M HUX CUCTEMBI, JaBaTh
rpauuecKyo WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUNA HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUNHA

[loHumaTh ¥ KCMONB30BaTh (PYHKIIMOHAJLHBIE TOHSATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUEHMsI), ONPENEsITh 3HAUeHHE (DYHKIUHU IO 3HAYECHHIO
apryMeHTa, ONpeAeaTh CBOMCTBA (PYHKIUU 1O €€ rpauKy.

Ctpoutsb rpaduku deMEeHTapHBIX (YHKIIMA BUIA:

y =kix, y =x2, y =x3,y = [x|, y = VX, OIHCBIBaTH CBOWCTBA UHCIOBON
byHKMn 10 e€ rpaduKy.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi MOMYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUA

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIMOHAIIbHBIE U UPPALIMOHAIbHBIE YUCIIA.

BbINONHATE  apuMETUYECKHE JNEUCTBUS C palUMOHAIBHBIMU YHCIAMHU,
coyeTrass YCTHbIE W TIMCbMEHHBIE TMPUEMBI, BBIIOIHATH BBIYUCIEHUS C
UppalMOHATBHBIMU YHCIAMHU.



HaxoguTh 3HadeHust CTEmeHEeW C M[EeIbIMM IOKa3aTeIsiIMU M KOPHEM,
BBIUKCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriarh [€UCTBUTEIbHBIC YHUCIA, BBINOIHATH TPUKHUIAKY pe3yjbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIE W KBaJpaTHbIE YPaBHECHUS, YPaBHEHHWS, CBOJIAIIMECS K
HUM, NpOCTEeNIe TpOoOHO-pallMOHATBLHbBIE YPAaBHEHUS.

Pemate cucrembl OBYX JIMHEHMHBIX YPAaBHEHHM C JABYMsI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISIETCS TUHEWHBIM.

Pemarpb TekcToBbIE 3amauu  aJreOpamdecKuM CrIoco0OM C  MOMOIIBIO
COCTAaBJICHUS YPABHECHUS WJIA CUCTEMBI JIByX YPABHEHUH C JBYMS ITIEPEMEHHBIMMU.

[IpoBOAUTE MpOCTENIINE UCCIIETOBAHNS YPABHEHUM M CUCTEM YPaBHEHWH, B
TOM YHCJIE ¢ IPUMEHEHHEM TpauiIecKuX MpeACTaBIeHUH (yCTaHABIMBATh, UMEET
JI1 YPaBHEHUE WJIM CUCTEMA YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HM300paKaTh
pEIIEHHE HEPABEHCTB HA YHUCJIOBOW IMPAMOM, 3aMUCHIBATH PEIICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cucTeMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM IMPSIMOM, 3alIUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIUYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIMM H3y4YeHHBIX BHUJIOB. [loka3piBaTh cXeMaTHYECKU

pacnosoXeHne Ha KOOPAMHATHOM MJIOCKOCTH rpa@uKoB (PYHKIMMA BUOA: ¥ = kx,
=kx+b y=kik y=ax2 + bx + ¢,y =x3, y=1x y = |x|, B 3aBucuMocTH OT
3HaYEHUN KOA()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth 1 H300paXkaTh CXEMATUYECKU IpaUKU KBaJpaTUYHBIX (DyHKLUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KBaApaTHyHyr0 (PyHKIHIO 10 (hopmyJsie, IPUBOAUTh IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUU.

YucioBble MOCTE10BATEIBLHOCTH U POrPeccUM

Pacno3naBaTh apu@MeTHUYECKYyI0 U TE€OMETPUYECKYI0 NPOrpecCHd MpHu
pa3HBIX Crloco0ax 3aJaHusl.

BbINONMHATS  BBIUMCIACHHS C HUCHOJB30BaHHMEM (OpPMYNIT N-ro 4ieHa
apu(MeTnyecKkoil U reOMeTPUUYECKO MPOrpeccHii, CyMMbl IIEPBBIX N YJICHOB.

N300pakath wieHbl IMOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPJMHATHON
IJIOCKOCTH.



Pemate 3agaum, CBsI3aHHBIE C YHCJIOBBIMHU IIOCIICIOBATEIIBHOCTSIMH, B TOM
YHCIIC 33JIaYU M3 PEaJIbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJIATOPA, ITUPPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Ne i/m Kontposbubie | IIpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BeIYKMCICHUA. PalioHaabpHbIE 3 bubmuoteka [JOK
qucia https://m.edso0.ru/7f415b90
bubmoreka [JOK
2 AJITEOPAHHECKUE BHPLKCHIA 3 https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
1
3 YPABHCHHS H HEPaBEHCTBA 4 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
4 Koopunatst u rpadmki. Pynkm 3 https://m.edsoo.ru/7f415b90
but6mmoreka [{OK
> TosTopenue u 0600menue 4 I https://m.eds00.1ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 17 2 0




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3/ie/ioB U TeM uudposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 Uucna u Beruncienus. Ksagparuele KOpHU 1 bubmmorexa TOK
' AP P https://m.edsoo.ru/7f417af8
) Uucna u Beruucienus. CTeneHsb ¢ 1ebM 1 bubmmoreka [JOK
MOKa3aTeyeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIPAXKEHHUS. ) bubmuoteka [{IOK
KBagpaTHbIii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebGpanyeckue BbIpaKEeHHUS. 2 bubmuoteka [{IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpauenus u HepaBeHcTBa. KBagparHbie 2 bubnmnorexa [JOK
YPaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHuenus u HepaBeHCcTBa. CUCTEMBI 2 ) bubnmnorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 2 bubmorexa [JOK
P p - HeP https://m.edsoo.ru/7f417af8
1 bu6mmoreka [IOK
o .
8 YHKIH. OCHOBHBIC HOHATH https://m.edsoo.ru/7f417af8
2 but6mmoreka [{OK
O 4
? YHKIH. THCIIOBBIE (yHKIIH https://m.edsoo.ru/7f417af8
2 but6mmoreka [JOK
1
10 TosToperme u 0bobmenne https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 17 2 0




9 KJIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/m P Konrposbnsie | IIpakTnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Uucna u Beruncienus. JleHCcTBUTEIbHBIC 5 bubnuoteka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 5 bubnuorexa [JOK
OIHOU EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 3 1 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bub6aunoreka I1IOK
4 .H 2
YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa hits://m.edsoo ru/ 7641908
bu6mmoreka [IOK
o 2
> YHIHHHI https://m.edsoo.1ru/7f419d08
6 YucnoBble MOCIEA0BATEILHOCTH 2 bubmorexa HOK
a https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 4 1 bub6aunoreka I1IOK
3HaAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 17 2 0




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIACC
KoaunvecTBo yacoB JIEKTPOHHBIE
JlaTa
nu(ppoBbIe
Ne i/ Tema ypoka Kontpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI b
pecypchl
{ Apudmernueckue IeiCTBUS C |
palMOHAIBHBIMU YHCIAMU
5 CpaBHeHuMe, ynopsi1I0UYMBaHue |
palMOHAIBHBIX YHCEI
Pemienne oCHOBHBIX 3a/1a4 HA
3 JIpoOu, IPOIIEHTHI U3 PeATbHON 1
MPaKTUKH
4 BykBeHHBIE BBIpaX)eHUs 1 brbamorexa [OK
y p https://m.edsoo.ru/7f41feec
[IpeobpazoBanre OyKBEHHBIX
5 BBIPaXCHHH, PACKPBITHE CKOOOK U 1 bubamorexa [TOK
p » packp https://m.edsoo.ru/7f41fafa
MIPUBEJICHUE TTOTOOHBIX ClIaraeMbIX
6 Paznoxenne MHOro4wieHOB Ha |
MHOXHUTEIIN
7 Pemenue 3aga4 ¢ moMoIibIo 1 bubmuoreka [{OK
YpaBHEHMI https://m.edsoo.ru/7f42064¢
8 Pewenue cucreM ypaBHeHUM 1
9 Pemenne 3a1a4u ¢ TOMOIIBIO CHCTEM
YpaBHEHUU
10 Kontponbhas pabota no teme 1 1 bubnnorexa HOK

"Pemrenue 3a1a4 ¢ IIOMOIIBIO

https://m.edsoo.ru/7f421044




ypaBHEHUH, cuctem"

T Urenue rpavKoB peabHbIX | bubnuoreka [IOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
1 [Toctpoenue rpaduka TMHEHHOM 1 bubnuoreka [IOK
byHKIIIN https://m.edsoo.ru/7f426d1e
13 I'paduk pynkumu y =[x| 1
[ToBTOpEHME OCHOBHBIX IOHATUN U
14 METOHO0B Kypca 7 Kilacca 1 bubnmorexa [IOK
FIOB KYP B ’ https://m.edsoo.ru/7f429c6¢
0000111eHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX OHATHUNA U
15 METOJ0B Kypca 7 Kiracca 1 bubmmorera [IOK
FIOB KYP N ’ https://m.edsoo.ru/7f429f32
0000111eH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHATHHA H
16 METOJ0B Kypca 7 Kiracca 1 bubmmorexa [TOK
FIOB KYP _ ’ https://m.edsoo.ru/7f42a0e0
0000111eHNEe 3HAHUI
17 HToroBast KOHTpOJIbHAS paboTa 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

17




8 KUIACC

KoanyectBo yacos DJIEKTPOHHBIE
JlaTa
undgposbie
Ne i/ Tema ypoka KonrTpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypchl
1 KBanpartHblii KOpeHb U3 YHCIIa 1 bubmmorexa [JOK
P p https://m.edsoo.ru/7f42d452
2 CrerneHp C 1eJIbIM TIOKa3aTeaeM 1 bubmmorexa [JOK
H https://m.edsoo.ru/7f4354a4
3 Paznoxenue kBagpaTHOro TpEXusieHa | bubnmoreka [JOK
Ha MHOXHUTEIA https://m.edsoo.ru/7f42£d38
Konrpomnsnas padora o Temam
4 "KBagparusie kopHu. Crenenu | 1 bubmmorexa [JOK
AP . pHi. | ’ https://m.edsoo.ru/7f42ec80
KBagpartHslii TpexuineH
bu6mmoreka [JOK
5 AnreGpanueckas qpoob |
P P https://m.edsoo.ru/7f430382
6 [TpeoOpa3oBanue BhIpaKEHHIA, | bubnuoreka [IOK
coJiep KalIuxX anredpandyeckue Apoou https://m.edsoo.ru/7f432736
. Pemienue ypaBHeHM, CBOIAIIMXCA K | bubnnorexa [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢542
g Pemienue TeKCTOBBIX 3aj1a4 ¢ | bubmuoreka [JOK
MMOMOUIBIO KBaJPaTHBIX YPaBHEHU https://m.edsoo.ru/7f42{8{6
9 Pemrenue cucreM nByX JIMHEWHBIX 1
ypaBHEHUH C ABYMS TIEPEMEHHBIMHU
10 Pemenue TekCTOBBIX 3a1a4 ¢ 1

[IOMOILBIO CUCTEM YPaBHEHUM

11

YwucnoBbie HEPAaBCHCTBA U UX




CBOICTBa

KonTponbhas pabota no temam

12 "HepaBeHnctBa. Cuctembl 1
ypaBHeHUI"
bubnnoreka I[IOK
13 I1 1
OHATHE (yHKIIH https://m.edsoo.ru/7f433c12
Oy y =x%, y=x3, y=VYx,y =
14 x|‘y :q)nq};cme yemeHIZe - 1 brbmmorexa [TOK
TP . P . https://m.edsoo.ru/7f434eb4
ypaBHEHUH U CUCTEM ypaBHEHUH
15 I'paduueckoe penieHne ypaBHEHUH U
CUCTEM ypaBHEHUI
bu6mmoreka [JOK
16
Hrorosas kontposLHaz padota ! https://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHATUN U
17 METOJIOB KypCOB 7 M 8 KJIaCCOB 1 bubmorexa HOK
FIOB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHIE 3HAHUIT
OBHIEE KOJIMYECTBO HACOB I10 17

[TPOTPAMME




9 KUIIACC

Ne ni/m

Tema ypoka

KoanyecTBO 4acoB

KoHTpoabHbI

Bcero
e padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHUs

JICKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchI

PanuonanbHbIe quciia,
HUPpalfMOHAJIbHBIC YUCJId, KOHCUHBIC U
OeCKOHEUHbBIE JCCATUYHBIC I[pOGI/I

[IpukuaKa v OlIeHKa pe3yJIbTaTOB
BBIUWCIICHUN

[IpumMepsbl penieHus ypaBHEHUN
TPEThEN U YETBEPTOM CTENEHEN
pa3IoKeHHEM Ha MHOKUTEIU

Pemenue TekcTOBEIX 3a1a4
anre0pandyeckumM METO10M

Cucrema 1ByX JIMHENHBIX YpaBHEHUM
C IByMsI IEPEMEHHBIMU U €€ peleHUe

Pemenue TekcToBBIX 3a1a4
anredpanvdeckum crnocooom

KoHnTponbHas pabora 1o Teme
"Cucremsl ypaBHeHUN"

YwcroBble HEPABEHCTBA U UX
CBOMCTBA

I'paduueckas uHTEpIIpETALS
HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI IEpEMEHHBIMU

10

I'padpuxu Qynkmit: y = kx, y =kx +




b, y=k/x, y=x%, y=VvX, y=[x|

11

I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

12

Apudmernueckas 1 reoMmeTpuIecKas
Iporpeccun

bu6nuoreka [JOK
https://m.edsoo.ru/7f43ed7e

13

DopMyIIbl N-T0 YIEHA
apu(pMeTHYECKON U TeOMETPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuoreka [JOK
https://m.edsoo.ru/7f43f58a

14

[ToBTOpEeHME, 0000IICHUE U
CHCTEMATH3aIlMs 3HAHMI. 3aINCh,
CpaBHEHHE, JICHUCTBHS C
IENCTBUTEILHBIMU YHUCIIAMH,
YHCTIOBasl MpsMast

15

[ToBTOpEeHME, 0000IIICHUE U
cucteMmarusanus 3HaHui. [IpoLeHTsI,
OTHOIIICHUS, TPOITOPITUU

16

Htorosast KOHTpoJIbHAs paboTa

17

0O0001IeHYE U cUCTEMATH3 AU
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

17







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET






