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IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYMBAET U3YUYECHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAyyHOro, TaK W TyMaHUTAPHOTO LUKIOB, €€ OCBOECHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abCTpakiuii, cnoco0e OTPAKEHHUSI MATEMAaTUYECKON HAyKOM SIBJIEHUI U MPOLECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJaNTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyMBaeT pa3BUTHE YMEHHsS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaroOIIMXCS: OHM HCHOJB3YIOT JCIyKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peaan3aueil 1esTeIbHOCTHOrO MPUHIINIA 00yUEHHS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pazenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBLHOTO MaTeMaTH4ecKkoro s3eika. CoaepkaTenbHONH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOI0 MBILIUIEHUS, (JOPMUPOBAHUIO YMEHHUS MOJIb30BaThCS aJrOPUTMaMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi IIOBCEIHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMM, (HOPMHPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIeH MaTeMaTHu4ecKod MOJAeNn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palrOHAJIBHBIMU YKCIIaMU. Pelienne 3aaad U3 peaJibHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJAOOHBIX ClIaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. PopMmysa pa3HOCTH KBaAparoB. PaznoxeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHeHUW. CoCTaBiI€HHE YpaBHEHUN IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrocoOOM TMOACTaHOBKHU. [Ipumepbl peleHus TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IWMHEHHBIX YpPaBHCHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

Aare0panvyecKue BbIPAKEHUSA

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajireOpanveckod ApoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JCJIeHHE alreOpandecKkux ApoOer.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienve ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alre0pandeckuM crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh OMNpEeAeeHUs] W MHOXKECTBO 3HAaYEHUU
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOMN MPSAMOIA.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEHHOe, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIINHBI 1TapabO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

I'paduxu dysxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAEKTOPUU 00pa30BAHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTU COXPAaHHOCTH OKpYXalouleil cpenapl, IJIaHUPOBAaHUS IOCTYIKOB H
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM 4YHCJE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHWYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npejiaratb ~ KpUTEpUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
pa30upaTh TOKa3aTeIbCTBA MAaTEMATHUCCKUX YTBEPKICHUH (TPSMBIC B OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOKHBIEC JI0KA3aTENIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEILICHUs, BBHIOMpATh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHUS O €T0 PA3BUTUN B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

BBISIBJISITH  HEJIOCTATOYHOCTh W W30BITOYHOCTh WH(OpPMAIMH, HTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TMpeAcCTaBiIeHUS HHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelleHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yJbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOH popme popMyIUpOBaTh pa3HOIJIACUs, CBOU BO3PAXKEHNUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIBHO COCTAaBJIAThH IUIAH, AJITOPUTM PELICHUs 3a1a4yu (MU €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS C y4ETOM HMEIONIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yabpTara peuieHrs MaTeMaTUIeCKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHMBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUUUHBI JOCTHKCHUS UM HEJOCTIDKCHUS T1ETTH,
HaxOJHUTh OMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yucia ¥ BLIYHCIEHHUS

BeimonHsaTh, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, aprU(PMETHUECKUE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI IPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT oAHON (HOPMBI 3aMMUCH YKCEN K APyroi (ImpeoOpa3oBbIBaTh
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BEIIOMHATE IPUKUAKY U OLEHKY pe3yJbTaTa BEIUMCICHHN, OIEHKY 3HAYCHHMA
YHCJIOBBIX BBIPA)KEHUN. BBINONHATH AEMCTBUS CO CTENEHSMHU C HaTypalbHBIMU
MOKa3aTEJSIMH.

[IpumeHsTh  TpHU3HAKW  JETUMOCTH,  pa3lio)KEHWE Ha  MHOXKUTENH
HaTypaJIbHBIX YHUCEIL.

Pemarb npakTUKO-OPUEHTUPOBAHHbBIE 33/aud, CBSI3aHHBIE C OTHOIIEHHEM
BEJIMYMH, MPONOPIHOHAIBHOCTBIO BEJIMYMH, MPOLIEHTaMH, HHTEPHPETUPOBATH
pe3yabTaThl peUIeHUs 3aJad ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuasa.

Haxoauth 3HaueHWss OYyKBEHHBIX BBIPQKCHUW MPHU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHWS — [IETIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHSITH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensaTs npeoOpa3oBaHKsi MHOTOUYJICHOB ISl PELICHUS Pa3IWYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemlats yMHEMHBIE YpaBHEHUSA C OJHOM INEPEMEHHOW, NPUMEHSS NpaBuia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMsI TMEPEMEHHBIMH, MOJIb3YSACh TpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHHS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI ¢ IBYMsI IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, UHTEPBaJbl, 3alIMChIBATh YHCIOBbIE IIPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIIUIO U3 TPapUKOB PEAbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIECHUN, N300pakaTh JACHUCTBUTEIbHbBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3YysS MPH HEOOXOIUMOCTH KaJbKYJSTOP, BBIIOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJNEPXKALIUX KBaJgpaTHbIE KOPHHU, MHCIONb3Ys
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHU, COAEPKAIIUX CTETICHH C LIEIbIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUS] PA3IMYHbIX 3a/1a4 U3
MaTEeMaTHUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE KUCCIECIOBAHNS YPABHEHU U CUCTEM yYpaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIMI0 MHOXXECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku dJeMEeHTapHBIX QYHKIUN BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAI0YMBATH PAIUOHAJIBHBIC U UPPAIlMOHATILHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
couetas YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aayd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJIEHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C JBYMS IIEPEMEHHBIMMU.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPABEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMUCHIBATH PENIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHS C HUCHOJB30BaHUEM (opMyln N-ro  4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHM Ha KOOPAMHATHOM
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcnl
1 Uucna u BerunciieHus. JlelicTBUTENbHEBIC 9 bubmuoreka [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MIepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus U HepaBeHCcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7£419d08
bubmmoteka IIOK
> Dymrui 16 L https://m.eds00.ru/7f419d08
bubmmoteka IIOK
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 [ToBTOpEeHnue, 060061IeHNE, cUCTEeMaTH3alus 18 1 bubmmnoreka HOK
3HAHUM https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI
pecypcsl

PaunonaneHble uncna,

1 MPPALMOHAIIBHBIE YHACIIA, KOHEYHBIE U 1 02.09.2024
OCCKOHEUYHBIC ACCATHYHBIC IPOOH
MHOXECTBO 1€UCTBUTENbHBIX YHCEIL;

2 JEHCTBUTENBHBIC YHCIIA KaK 1 04.09.2024
OeCKOHEUYHbIE AECATUYHBIE APOOH
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
MEXy MHOYKECTBOM JE€HCTBUTEIbHBIX

3 Y 1 06.09.2024
YHUCEJ U MHOYKECTBOM TOUEK
KOOPAMHATHOU IIPSAMON
CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL,

4 apupMeTHIECKue TEHCTBUS C 1 09.09.2024
JNEHUCTBUTENbHBIMU YU CIIAMU
[Tpubmmx€HHOE 3HAUCHNE BETUINHBI,

5 1 11.09.2024
TOYHOCTH MPUOTFKCHHS
OxkpyrneHue yucen 13.09.2014
Okpyrienue yucen 16.09.2024
[Ipukuaka u olleHKa pe3yJbTaTOB

8 P . pesy 1 18.09.2024
BBIYMCIICHHI
[Ipukuaka u olleHKa pe3yJbTaTOB

9 P pesy 1 20.09.2024

BBIYHUCIEHUIN




JInnelinoe ypaBHeHue. Pemienue

bubmuorex [JOK

10 23.09.2024
YpPaBHEHUM, CBOJSIIMXCS K JIUHEHHBIM https://m.edso0.ru/7f43bf66
JIuneitHoe ypaBHeHuUe. Pelienue
11 vyp . 25.09.2024
YpaBHEHUM, CBOASIINXCS K JIMTHEUHBIM
KBanparHoe ypaBHenue. Penienue
12 ABHCHUM, CBOISIIUXCS K 27.09.2024 bubmorexa LOK
P > (RO o https://m.edso00.ru/7f43c542
KBaJpPaTHBIM
KBanpatHoe ypaBHenue. Pemenue
13 ABHCHUM, CBOISIIUXCS K 30.09.2024 bubmorexa HOK
P > (RO o https://m.edso00.ru/7f43c542
KBaJpaTHBIM
bu6mmoreka [IOK
14 bukBagpaTHbIC ypaBHEHHUS 02.10.2024
P M https://m.edsoo.ru/7f43c3d0
bu6mmorexa [IOK
15 bukBagpaTHbIC ypaBHEHHS 04.10.2024
AP P https://m.edsoo.ru/7f43c3d0
IIpuMepsl penieHus ypaBHEHUN
16 TPETbEU U YETBEPTOU CTENEHEN 07.10.2024
pa3ioKEHUEM Ha MHOKHUTENN
[Ipumeps! penieHus: ypaBHEHUN
17 TpEThEN U YETBEPTON CTEIIEHEN 09.10.2024
pa3ioKEeHUEM Ha MHOKHUTENN
Pemenne npoOHO-panimoOHaIBHBIX
18 pr pan 11.10.2024 bubmuorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
Pemenne npoOHO-paniMoOHaIBHBIX
19 Ivlp pan 14.10.2024 bubnmoreka [JOK
YpaBHEHUU https://m.eds00.ru/7f43c9b6
Pemnrenue TeKCTOBBIX 3a1a4
20 16.10.2024
anredpandeckuM MEeTOA0M
Pemnrenue TeKCTOBBIX 3a1a4
21 18.10.2024

anredpandecKuM METOI0M



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Pemienue TEKCTOBBIX 3a/1a4

22 21.10.2024
anredpandecKuM METOI0M
KonTponsHasg padora 1o Teme
23 op penor? . 23.10.2024
VYpaBHEHHUs C OJHOU IEPEMEHHOU
VYpaBHeHUE C ABYMS [IEPEMEHHBIMU U b
24 p nBYy P 25.10.2024 nommoreka [{OK
ero rpaduk https://m.edsoo.ru/7f43d0b4
YpaBHeHUE C ABYMS [IEPEMEHHBIMU U B
o5 p ABY P 06.11.2024 nommoreka [{OK
ero rpaduxk https://m.edsoo.ru/7f43d0b4
CucreMa IBYX JTMHEWHBIX YPAaBHEHUH
26 FBYX yp 08.11.2024
C IByMsI IEPEMEHHBIMH U €€ peIlICHHE
CucreMa IBYX JIMHEWMHBIX YPaBHEHUH
27 ABYX yp 11.11.2024
C IByMS IEPEMEHHBIMH U €€ peleHHe
CucreMa IByX JIMHENHBIX YPaBHEHUN
28 FBYX yp 13.11.2024
C IByMsI IEPEMEHHBIMH U €€ pelICHHE
CucreMa IByX JIMHEWHBIX YPaBHEHUN
29 FBYX yp 15.11.2024
C IByMsI IEPEMEHHBIMH U €€ peIcHHe
Pemrenne cucrem a8 aBHEHUH,
30 OJIHO U3 KOTOPBIX nHy;eggoe a aApyroe 18.11.2024 Brommozexa [IOK
. p e 24 o https://m.edsoo.ru/7f43d23a
— BTOPOU CTENeHU
Pemenne cucrem 1B aBHCHHIA,
31 OJIHO U3 KOTOPBIX nnzlxeggoe a Ipyroe 20.11.2024 Brbmmozexa [IOK
. p e 24 o https://m.edsoo.ru/7f43d55a
— BTOpOU CTENeHU
Pemenue cucreM IBYX YpaBHEHHIHA,
32 OJTHO U3 KOTOPBIX JIUHEIHOE, a pyroe 22.11.2024
— BTOpOM CTENEHU
Pemenne cucrem IByX ypaBHEHHIH,
33 OJTHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe 25.11.2024

— BTOpOM CTENIEHU



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

I'paduueckas MHTEpIIpETAIIS

34 CUCTEMBbI YPaBHEHUM C JBYMS 27.11.2024
MIepeMEHHBIMU
Pemenue TekCTOBBIX 3a/1a4
35 29.11.2024
anreOpandecKuM crocooom
Pemennie TeKCTOBBIX 33124
36 02.12.2024
anredpanvecKuM crocooom
KonTponbnas pabota no teme
37 OmTP pabora 04.12.2024
Cucrembl ypaBHEHUN
HucnoBble HEPABEHCTBA U UX
38 o 06.12.2024
CBOICTBA
YucnoBbie HEPABEHCTBA U UX
39 . P 09.12.2024  Puomnorexa LIOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuHeHbIE HEPAaBEHCTBA C OJHOM
40 : p il 11.12.9004 bu6mmoreka [IOK
IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f43af08
JInHeHbIe HEpaBEHCTBA C OJHOM
41 " Y )i\ 13.12.2024 bubmuorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
JInHeHbIE HEPAaBEHCTBA C OHOM
42 5 Y )i 16.12.2024 bubmuorexa [JOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
Cuctembl TMHEHHBIX HEPABEHCTB C
43 y . 18.12.2024
OJIHOM IEPEMEHHOM U UX PEIICHHE
CucTembl TMHENHBIX HEPABEHCTB C
44 . o 20.12.2024
OJTHOM TIEPEMEHHOU M MX PEIICHHE
Cucrembl TMHEHHBIX HEPABEHCTB C
45 y y 23.12.2024
OJIHOM IEPEMEHHOM U UX pEellIeHHE
KBanpaTHble HEpaBeHCTBA U X b K
46 Ap Y 55.12.2024 noamoreka [{O
peuieHue https://m.edso0.ru/7f43b098
47 KBanpaTHble HepaBeHCTBaA U X 27.12.2024  bubamnoreka [JOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098

pereHue

https://m.edsoo.ru/7f43b21e

KBaI[paTHBIG HEPABCHCTBA U UX

bu6mmoreka [IOK

48 10.01.2025
pelieHue https://m.edso0.ru/7f43b5a2
KBa, € Hepase
49 JpaTHbIC HEPABEHCTBA U UX 13.01.2075
peleHue
50 KBanpaTHble HEpaBeHCTBA U UX 15 01.2025
pelieHue
I'paduueckas uHTEpIIpETALUS
o1 Hep ieHCTB 51 CI/ICTSMI;C ABEHCTB C 17.01.2025 bubmorexa HOK
P P o https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpIIpETALUS
52 HEPaABCHCTB U CUCTEM HEPABEHCTB C 20.01.2025
JBYMS IEPEMEHHBIMU
53 Kontponbnas paboTa mo teme 22.01.2025
"Hepasencrsa"
54 KBainaTMqHaﬂ ¢byHK1us, €€ rpaduk u 54.01.2025 bubnuoreka [IOK
CBOMCTBa https://m.eds00.ru/7f4396¢6
55 KBavz[paTI/IqHaﬂ ¢byHkuus, e€ rpaguk u 27 01.9075 bubnuoreka [IOK
CBOMCTBa https://m.eds00.ru/7f439842
56 KBainaTMqHaﬂ ¢byHK1us, €€ rpaduk u 99.01.2075 bubnnoreka [JOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [Tapa6omna, KOOpIMHATHI BEPIIUHBI 31.01.2025 bubnmnoreka [JOK
napaboJibl, OCb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f439eb4
[Tapabo:a, KOOpIMHATHI BEPIIUHBI
58 p ) pX p 03.02.2025 bubmuorexa [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboma, KOOpAMHATHI BEPIIUHBI 05.02.2025 bubnmuotexa [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapabo:a, KOOpIMHATHI BEPIIUHBI 07.02.2025  bubmuoreka IJOK



https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

napa0oJIbl, 0OCb CUMMETPHUH 1apadoJIbl

https://m.edsoo.ru/7f43a31e

[Tapaboina, KOOPAMHATHI BEPIIMHBI

bu6mmoreka [IOK

61 10.02.2025
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edso0.ru/7f43a526
62 ITapa6ona, KOOpIMHATHI BEPIIKHBI 12.00.2075
1apabosibl, 0Cb CHMMETPUH 11apadoJIbl o
r i y=kx,y=kx +
63 pauic dymicmii: y = kx, y = kx 14.02.2025
b, y=k/x, y=x3, y=vx, y=[X|
ey = x4+
64 I'paduku pynkumii: y = kx, y = kx 17.02.2025
b, y=k/x, y=x3, y=vx, y=[X|
N x4+
65 I'paduku pynkumii: y = kx, y = kx 19.02.2025
b, y=k/x, y=x3, y=vx, y=[X|
r i y=kx,y=kx +
66 pacpmxrt ymkumi: y = kx, y = kx 21.02.2025
b, y=k/x, y=x3, y=vX, y=[X|
N x4+
67 I'paduku pynkumii: y = kx, y = kx 26.02.9075
b, y=k/x, y=x3, y=vX, y=[X|
T x4+
68 I'padpuxu Gynkmmii: y = kx, y = kx 98.02.2075
b, y=k/x, y=x3, y=vXx, y=X|
69 KonTponbhas padbota no teme 03.03.2025 bubnuoreka [IOK
"®yHKun" https://m.edsoo.ru/7f43ab84
70 [lonsTue yncmoBoi 05.03.2025 bu6mmoreka [JOK
ocjIeJ0BaTeIbHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue moCciIe0BaTeIbHOCTH BuG 10K
nOIMOTEKA
71 i % 07.03.2025
P eKypperHon popmysoit u https://m.edsoo.ru/7f43ebda
¢bopmyIoit N-To wieHa
79 ApudmeTrrueckas U reoMeTpuyecKas 10.03.2005 bubanorexka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernyeckas U reoMeTpudecKas 12.03.2025 bubnuorexa [IOK

porpeccun

https://m.edsoo.ru/7f43f3b4



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

74

@opMyiibl N-T0 YIeHa
apru(pMETHIECKON U TEOMETPUICCKOM
IIPOrpeccuil, CyMMbI IEPBBIX N
YJICHOB

14.03.2025

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

75

@opMyiibl N-T0 YIeHa
apu(METHUECKON U T€OMETPUIECKOI
IIPOrPECCUi, CyMMBI IIEPBBIX N
YJICHOB

17.03.2025

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

@opMyibl N-TO YIeHa
apu(METHIECKON U TE€OMETPUIECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

19.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

@opMyibl N-TO YIeHa
apu(METHIECKON U TE€OMETPUIECKOI
MIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

21.03.2025

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

78

79

80

81

@opMyIbl N-T0 YIeHa
apu(MeTHyecKoil U reoOMeTpUUECKO
MIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

N306pakeHne 4ieHoB
apu(pMETUYECKON U TEOMETPUIECKOM
MPOrpeccuil TOUKaMH Ha
KOOPJMHATHOM TIOCKOCTH
N300pakeHne 4IeHOB
apuMeTUYECKO U TeOMETPHUECKON
MIPOTrPECCUi TOUKaMH Ha

KOOPJMHATHOM TIOCKOCTH

JInHeNHBIN 1 SKCIIOHEHIIUAIbHBIN

02.04.2025

04.04.2025

07.04.2025

09.04.2025

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f8a0



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

poct

bu6mmoreka [IOK
82 Cno>kHBIC TPOLICHTHI 11.04.2025 httos=//m.edsoo.ru/7f43fe0e
83 Cno>kHBIC TPOLICHTHI 14.04.2025 bubmorexa [IOK
https://m.edsoo.ru/7f4401a6
84 'I‘<OHTp0JIBHa$I pabota mo Teme 16.04.2075 BI/I6J.II/IOTeKa LHOK
YucnoBsle ocaea0BaTeabHOCTH" https://m.edso0o.ru/7f4404f8
[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3alMs 3HaHuH. 3aIIKCh,
85 CpaBHEHUE, ICUCTBUS C 18.04.2025
JNCHCTBUTEILHBIMH YUCIIAMH,
YHCIIOBAs TpsMast
[ToBTOpEeHME, 0000IIEHNE 1
86 cucTeMaru3anus 3HaHui. [IporeHTsI, 21.04.2025
OTHOIIICHHUS, TTPOTTOPITUU
[ToBTOpEeHuEe, 06001IeHNE 1
87 CUCTEMaTHU3al1s 3HAHUM. 23.04.2025
Oxpyrienue, npuOIIKeHUe, OlleHKa
[ToBTOpenue, 0600IIEHNE U
88 cucTremMaTu3anus 3HaHui. Pemenne 25 04.9075 bubnuotexa [JOK
TEKCTOBBIX 33J1au apu(PMETUYECKIM https://m.edsoo0.ru/7f443b12
crocob6om
[ToBTOpeHue, 0600mEeHNE U
89 cucTeMaTu3anus 3Hagui. Pemenne 98.04.2075 bu6mmorexa [IOK
TEKCTOBBIX 33]1a4 apu(PMETHUECKUM https://m.edsoo.ru/7f443cd4
crocob6om
90 [ToBTOpenue, 0600mEeHNE U 30.04.2025 bu6mmorexa [IOK

cucTeMaTu3anus 3Hagui. Pemenne

https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

TEKCTOBBIX 337124 apuPMETHUECKUM
crrocoooM

[ToBTOpeHuEe, 06001IeHNE 1
cucTeMaTu3anus 3HaHHM.

bu6mmoreka [IOK

o1 [peoGpaszoBanue anreOpandecKux 02.05.2025 https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHSI
[ToBTOpEeHME, 0000IIEHNE U

92 CHCTEMAaTHU3alMs 3HAHUH. 05.05.2025 bubmuorexa [JOK
[IpeobpazoBanue anredpanvdecKux https://m.edsoo.ru/7f444364
BBIPKCHUH, TOMYCTHUMbIC 3HAYCHHUSI
[ToBTOpEeHME, 0000IIEHNE 1

93 CHCTEMAaTHU3alKs 3HAaHHIA. 07.05.2025 bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPKCHUH, TOMYCTUMbIC 3HAYCHHSI
[ToBTOpEeHmEe, 06001IeHNE 1

04 cucTeMaTu3alus 3HaHu. 15.05.2025 bubmuorexa [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpeHue, 06001IeHNE 1

95 cucTeMaTu3anus fHaHI/IIZ. OyHKINHU: 14.05.2025 bubnmnoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edso00.ru/7f444c56
byHKIMIA
[ToBTOpeHUEe, 06001IeHNE 1

96 cucTeMaTu3anus V3HaHI/II71. DOyHKIUU: 16.05.2025 bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpenue, 0600mEeHNE U

97 cucremartusanus 3Hanui. OyHkuum: 19.05.2025 Brbmrotexa [IOK

IOCTPOCHUC, CBOMCTBa HU3YYCHHBIX

https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

byHKIUH

98

99

100

101

[ToBTOpEeHME, 0000IIEHNE U
cucremaTusanus 3HaHuii. OyHKIHUM:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIUH

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3alMsl 3HAHUHA.
I'padmyeckoe pemeHne ypaBHEHUH U
HUX CHCTEM

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3allMsl 3HAHMIA.
I'padmyeckoe penieHue ypaBHEHUH U
HX CHCTEM

HroroBas koHTpobHAs paboTa

21.05.2025

23.05.2025

26.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

102

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Anre6pa, 9 kinacc/ Makapsiue FO.H., Munmiok H.I'., HemikoB K.U. u apyrue; nox
penaknueit TensikoBckoro C.A., AkinoHepHoe o0mecTBo «M31aTenbcTBO

«IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

1. MakapsorueB FO.H. AnreOpa: yueOHuk 111 9 kitacca 00111e00pa3oBaTeIbHBIX
yupexaenuit/ FO0.H.Makapsrues, K.M.Hemkos, H.I'.Muntok, C.b.CyBopoBa: noa
pen.C.A. Temakosckoro.- M.: [Ipocsemenune, 2018.

2. 3BaBuu JI.W. JIlunaktuueckue Marepuaisl o anreope. 9 knacc/ JI.M.3BaBuy,
JI.B.Ky3nenona, C.b.CyBoposa.- M.: IIpocsenienue, 2011.

3. Epmiosa A.Il. lunaktuyueckue marepuansl o anredpe. 9 kimace/ A.IL.Epmiosa,

B.B.I'onmo6opoarko, A.C.Epmiosa.- M.: Mnekca, 2011.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Marematrueckue stroab! (http://www.etudes.ru)

Amnnorarust: Ha caiite nmpeicTaBiieHbl 3TIO/IbI, BBIMOJHEHHBIC C UCIIOIB30BAHHEM COBPEMEHHOM
KoMmIbioTepHO# 3D-rpaduku, yBieKkaTeIbHO U HHTEPECHO PACCKA3hIBAIOIINAE O MATEMATHKE U €€
MPHUIOKECHUSX. 3/1€Ch MOKHO COBEPIIUTH MO3HABATEIIbHBIE SKCKYPCHH MO0 KPACHBBIM MaTEMAaTHYECKHM
3agauam. X moctaHOBKa MOHSTHA IKOJIBHUKY, HO JIO CHX TIOP HEKOTOPBIC 33/1aul HE PEIICHBI
YUEHBIMHU.

Kgant (http://www.kvant.info)
AnnoTtanus: @U3NKO-MaTeMaTHYECKUI HAYYHO-TIOMYJISIPHBIN dKYpHaJ IJIs IKOJIbHUKOB U CTYJIEHTOB
MOsIBUJICS B HUHTCPHCTC. 3ILCCB Hy6JII/IKyIOTC$I HOBBIC HHTCPCCHBIC CTAThU IO MATCMATUKHU U (1)I/I3I/IKI/I.



[Mopran Math.ru (http://www.math.ru/)

AnHortanust: [laHHbIN caiiT mOCBAIIEH MaTeMaTHKe (M MaTeMaTHKaM), peIHa3HaYeH AJIs
LIKOJIbHUKOB, CTYJICHTOB, YUUTEIIEH U U1 BCEX, KTO HHTEpeCcyeTcs MaremaTukon. Ha caiite Hanayres
KHUTH, BUACO-JICKIMH, 3aHUMATEIbHbIE MaTEMAaTHUYECKHE (QaKThl, pa3IMYHbIE 10 YPOBHIO U TEMAaTHUKE
3a/1a4¥, OTJEJIbHBIC UCTOPUU U3 KU3HU YUEHBIX — BCE TO, YTO IOMOXKET OKYHYThCS B YAUBUTEIIbHBIN U
yBJIEKATEJIbHBIM MUpP MaTeMaTHKU. [l yuntesnel Ha JaHHOM caiiTe coOpaHbl MaTepUalbl Ui YPOKOB,
o(unmanbHBIe JOKYMEHTHI U IpYToe MoJIe3HOE B paboTe.

Bes QJICMCHTAapHAas MaTCMAaTHKa: Cpeanm MaTCMaTUUYCCKasA NMHTCPHCT-IIKOJIa
(http://www.bymath.net)

Annotanus: JlaHHBIN CalT JaeT BO3MOXHOCTh YYUTHCS, HE BBIXOJIA U3 JJOMa. 3/1€Ch COJIEP’KATHCS BCE
HE0OXO0TMMBIC MAaTEPUATIBI IO SJICMEHTAPHOU MaTEMAaTHKE B TIOJTHOM 00bEME (Teopus, 3aauH,
IIOMOIb, KOHTPOJIbHBIC, KOHCYJIBT aI_[I/II/I).

3agaun 1o reoMeTpun: HHGOpMarmoHHo-moruckoBas cuctema (http://zadachi.mccme.ru)
AnHoTanus: JJaHHBIN CalT MpeICTaBIsAeT COOON IINEKTPOHHYIO 0a3y ¢ TEOMETPUUYECKUMU 33/1adyaMu

MarematiKa B IOMOIIIb [IKOJIBHUKY M CTYAEHTY (TECThI 10 MaTeMaTHke online)
(http://www.mathtest.ru)

AnnoTtauus: Ha qanHoM caiite mpeicTaBieHbl OHIAH-TECThI, KOTOPBIE TOMOTYT 00 yUarolemMycs
MPOBEPUTHh YPOBEHb 3HAHUH 10 MaTEMaTHKE.

Kpome TecToB npenocTaBiasieTcss BO3MOKHOCTh IPOCTYIIATh JEBATh OYEHb KOPOTKUX JIEKLHI 1O
LIKOJIbHOM MaTeMaTnke. Bech Marepuan n3noeH B BUAE 3a/1a4. BrIciyliaB mocTaHOBKY 3a7a4H,
aBTOP PEKOMEHYET NpepBaTh MIPOCIYIINBAHUE JIEKIUHU U MOMNBITATHCS PELIUTH €€ CAMOMY.

Maremaruka. lllkona. Bynymee. Caiit yuutens matematuku A.B. [lleBkuna (http://www.shevkin.ru)
AHHOTaIMS: JTaHHBINA CalT Oy/IET MOJIe3eH KaK YYUTEINI0 Tak U o0ydaromemycsi. Ha Hem
Ipe/ICTaBICHbI yueOHO-MeToIuuecKie KoMIUTeKThl Hukomnbckoro C.M. u apyrue, Hay4HbIe CTaThe,
MaTeMaTU4eCcKUe MIKOJIbI 1 MHOTOE JIPYTOe.

MartemaTtnueckoe o0pa3oBaHue: Mpouuioe U HacTosee. IHTepHeT-0ubinoTeka o MeToauKke
npenoaaBanus Mmaremaruku (http://www.mathedu.ru/)

Annoranms: Ha caiite npencraBiieHsl KHUTH, aBTOpedepaTsl U 1uaduIbMbI 10 MaTeMaTHKE,
HaXos1I1ecss B CBOOOJHOM JIOCTYTIE.

Caiit sanemenTapHoit Matematuku Jmutpus ['yruna (http://www.mathnet.spb.ru)

Annotanus: CaiT pa3paboTaH [Uis T€X, KTO HHTEPECYETCsl SJIEMEHTAPHOH MaTeMaTHKOM:
IKOJIbHUKOB, a0UTYPHUEHTOB, CIyIIaTeIeH MOATOTOBUTEILHBIX KyPCOB, CTYACHTOB MEIarorndecKux
BY30B M YYHUTEJCH.

31ech MOYKHO HAWTH BAPHAHTHI BBIMTYCKHBIX 3K3aMEHOB, 33/1a4H [0 MaTeMaTuKe, Mpe/larapiiiecs Ha
BCTYIHTENLHBIX 9K3aMEHaX, 3a/1a41 MaTeMaTHYECKHX OJIMMITAA/I By30B U METOIUYECKHE TTOCOOHS IO
MaTeMaTHuKe.

OdunmnansHeiii nHPopMarmonnsid mopran EI'D (http://www.ege.edu.ru/)

AnnoTanus: Pecypc cofepKUT akTyalbHYI0 HHOOPMAIIUIO O JMHOM TOCYIapCTBEHHOM 3K3aMEHE 110
pa3IUYHBIM yU4eOHBIM MpenmeraM (o0Iue cBeieHus, HH(popMalnio BeITycKHIKaM 11 Kiaccos,
HOCTYIAIONIMM B BY3bI U TIP.).

Onumnuanet. Hnapranka EI'D nmo maremaruke: BapuanTsl, pernenus (http://shpargalkaege.ru/)
Annotanus: Pecypc nmpegHasHadyeH B epByro ouepenb g noarotoBku k EI'D u I'MA no



marematuke (3agaun EI'D, Bapuantel EI'D, Bapuantsl ' A), a Takxke colepXuT yaeOHO-
METOAMYECKUE Pa3padOTKU, OJIMMIINAIHbIE 3aJJauu U IIp.

Poccuiickas cTpanuiia MEXAYHApPOJIHOIO MAaTEMAaTHYECKOT0 KOHKYpca «KeHrypy»
(http://mathkang.ru/)

Annoranus: Pecypc uandopmupyer 060 Bcex COOBITHAX MEXTYHAPOIHOTO MaTEMaTUUECKOTO
KOHKYpCa <<KeHrypy», a TaKKC COACPKUT UCTOPHUICCKYIO CITPABKY O PAa3BUTHH JAHHOTO KOHKYpCa,
MaT€purajibl KOHKYpcCa NpOUIJIbIX JIET, MAaTECpHAJIbI IJId ITOATOTOBKH K Y4aCTHIO B KOHKYPCE U IIp.

®ecTUBab NEAATOrNYECKUX UAEH «OTKPBITHIA ypOK» (MpenojaBaHue MaTEMATUKH )
(http://festival.1september.ru/arti cles/subjects/1)

Annoraus: Pecypc conepXuT orpoMHOE KOJIMYECTBO METOJMUECKUX Pa3pabOTOK M0 MaTeMaTHKE:
KOHCIIEKTbI YPOKOB, BHEKJIACCHBIX MEPOIIPUATHUH U TIP.

Martemaruka (cripaBouyHUK (popMyIl 1o anreOpe U reOMeTpUM, PEeLIeHuUs 3a]a4 U IPUMEPOB)
(http://www.pm298.ru/)

Annotanus: Pecype npencrapisier On-line cipaBoYHUK OCHOBHBIX MaTeMaTHYECKUX (POPMYJI.
Paznernbl cipaBouHMKa: HEKOTOPBIE TIOCTOSIHHBIE, 3JIEeMEHTapHasi FTeOMEeTpusl, F€OMETPUUYECKHE
npeoOpa3oBaHusl, HaYalla aHAJIN3a U aNreOpbl, ypaBHEHHUS U HEPABEHCTBA, aHAIUTUIECKAsi TeOMETPHS,
BbIcIIas ainredpa, quddepeHanbHoe ucuuciaeHue, 1uddepeHnuaibHas reoMeTpus, MHTErpajlbHOe
UCYMCIIEHUE, KOMIIJIEKCHBIM aHAJIN3, 3JIEMEHTHI TEOPUH 110JIs1, TEH30PHOE HCUYUCIICHUE,
muddepeHranbHbIe ypaBHEHMsI, MAaTEMaTHUECKas JIOTUKA, TEOpHUsl BEPOSITHOCTEH U MaTeMaTH4ecKas
CTaTUCTHUKA.

Caiit Anekcanapa Anekcannposuda Jlapuna (matemaruka, penerurop) (http://alexlarin.net/)
Awnnoranus: Pecypc npeHa3HaveH 1yisl OKa3aHust HHOOPMAIIMOHHOMN MOJICPIKKH CTYICHTAM U
abutypueHTam npu moAarotoske k EI'D mo matemaruke, nocryruieHnd B BY3bl, periennu 3a1a4 u
U3yYEHHUU PA3IUYHbBIX Pa3/eIOB BBICIICH MATEMATHKH.

Caiit yunrens marematuku Enensl Muxaitnosusl Casuenko (http://lesavchen.ucoz.ru/)

AnHoTanus: Pecypc npeacrapisier co00i KOMWIKY Y4€OHBIX MaTepUATIOB ISl 00yUYaIOIIUXCs U
MeIaroroB. 37eCh MOKHO HAWTH MPE3EHTAIIUH [I0 MATEMATHKE, KOMITBIOTEPHBIE TECTHI, TPE3EHTAIUH
JUISL KITACCHBIX YacOB, 3aHMMATEJIbHbIE 3a/1a4H JIJIS IIKOJIBHUKOB U TIP.

CaiiT enepanbHOTO MHCTHTYTA Tienarorndeckux usmepenuit (http://fipi.ru/)

AnHoTauus: Pecypce nmpenHasHaueH s BCeX, KTO MHTEPECYETCs] BOIIPOCAMHU OIIEHKH KauecTBa
obpazoBanus B Poccuiickoit @enepannu. OCHOBHbIE pa3/ieibl: eIMHbINA TOCY1apCTBEHHBIN IK3aMeH,
rocy/lapCTBEeHHasi UTOTOBasl aTTeCTalUsl BBIMYCKHUKOB 9-X KJIACCOB, MOCOOMS /7Sl TOJArOTOBKH,
HAy4YHO- UCCJIeZIOBATENIbCKask paboTa U Mp.

Oormepoccuiickuii Mmaremarudeckuii mopran MathNet.ru (http://Math-Net.ru/).

Annoranust: Pecypc npencrasisier coboil coBpeMeHHYI0 HHPOPMALMOHHYIO CUCTEMY,
MIPEIOCTABIISIONTYI0 POCCHICKIM U 3apy0eKHBIM MaTeMaTHKaM Pa3IMIHbIC BO3ZMOXKHOCTH B ITOMCKE
uHpopMalu 0 MaTeMaTHYecKo *ku3HU B Poccun. OCHOBHBIE pa3/ienbl: )KypHaJIbl, IEPCOHANINH,
OopraHmsalnuu, KoH(pepeHIInH, CEMUHApbI, BUJIe0TeKa, OMOInoTEKA.

Bcest MareMaTuka — BbICIIasi MaTeMaTUKa, IPUKIIAHAs MATEMaTUKA, MaTEMaTUUECKUE METO/IbI B
sKOHOMHKE, (huHaHcoBas maremaruka (http://www.allmath.ru/)
Annoramust: Pecypc npencrasinser co0oil MaTeMaTu4ecKuii mopTad.



Ilpunoswcenue 1

Hopmut oyenuganus no mamemamuke
Ouenka ycmuvix omeemoe 00y4aowuxca no Mmamemamuke
OTBET OIICHUBACTCSI OTMETKOU «5%, €CJIM 00yJarOIIHIACS:

e IIOJIHO PACKpbUI COJAEpXKAaHME Marepuana B o0beMe, MPeJyCMOTPEHHOM
IPOrpamMMoil yueOHHUKOB;

e MW3JOXKWI MaTrepuall TIPAMOTHBIM  S3BIKOM B  OIPEICICHHON  JIOTHYECKOU
IIOCJIEIOBATEIILHOCTH, TOYHO HCIIOJIb3Yysl MAaT€MAaTHYECKYI) TEPMHUHOJOTHIO U
CHUMBOJIHKY;

e IIPaBWJIBHO BBIIOJHUII PUCYHKH, YEPTEKH, IpaduKy, CONYTCTBYIOLIUE OTBETY;

e IIOKa3aJl yMEHHUE WIUIIOCTPUPOBATh TEOPETUYECKHUE IIOJIOKEHUS KOHKPETHBIMU
[IpUMEpaMy, IPUMEHATh UX B HOBOM CUTyallud IIPHU BBIIIOJIHEHUU MPAKTHYECKOIO
3aJ1aHus;

e TIPOJEMOHCTPUPOBAI YCBOEHUE paHEE M3YYEHHBIX COIYTCTBYIOIIHUX BOIPOCOB,
Cc(OPMHPOBAHHOCT, M YCTOHYMBOCTH HCIIOJIB3YEMBIX IIPH OTBETE HABBIKOB H
YMEHUM;

e OTBEYaJ CAMOCTOSTEIbHO 0€3 HaBOJAIIUX BOIPOCOB YUUTEIIS.

OTBeT OIEHUBAETCSI OTMETKOM «4», eciau oO0ydaroliuiics OTBETWUJ IO TpeOOBaHUSAM Ha
OTMETKY «5», HO IIpU 3TOM UMEET OJIUH U3 HEJOCTATKOB!

e B HU3JIOKCHHUHN AOITYIICHBI HeOOJIbIIIHIE np06enm, HE HMCKa3sWBIIMC MAaTECMATHUYCCKOC
COACPIKAHUC OTBCTA,

e JIOMYIICHLL 1-2 HEao4UYCeTa NpHU OCBCHICHUMU OCHOBHOI'O COJACpKaHHA OTBCTA,
HCIIPABJICHHLIC 110 3aMCYAaHHUIO YIUTECIISA;

e JIOMYHICHLI omnoOKa wim 0ojee ABYX HEAOUCTOB IIPU OCBCILICHHUU BTOPOCTCIICHHBIX
BOIIPOCOB UJIK B BBIKJIAJKAX, JICTKO UCIIPABJICHHBIC 110 3aMCUYAHUTO YUUTCIIA.

Otmetka «3» CTaBUTCS, €CIIH 00 yJarOIIHACS:

e HEMOJHO WIN HENOCIEN0BAaTENIbHO PAaCKpPbUI COAEpKaHUE MaTepuasla, HO IMOKa3aj
ofIiee MOHMMAaHUE BONPOCA M IMPOJAEMOHCTPUPOBAN YMEHHMS, JOCTaTOYHBIC IS
JaJIbHENIIEro YCBOSHHS POrpaMMHOI0 MaTepuara;

e UMeN 3aTpyJHEHHS WM JONYCTHJI OIIMOKM B  ONpEAETCHUM IOHSTHH,
UCIOJIb30BAaHUM  MaTEeMaTHMYeCKON  TEpMHUHOJIOTHMH, YepTelkax, BBIKJIAJKaX,
WCIIPABJIEHHBIE 1TOCJIE HECKOJIBKUX HABOJAAIIUX BOIIPOCOB YUHUTEIS;

e HE CIpaBWICAd C IPUMEHEHHEM TEOPUUM B HOBOW CHUTyallUH IPHU BBIIOJHEHUU
MPaKTUYECKOr0 3aJaHMs, HO BBINOJHUI 3aJaHUs 00s3aTENILHOTO  YPOBHS
CJIOKHOCTH 110 JJAHHOM TEME;

e NpPU  3HAHMM  TEOPETUYECKOTO  MaTepuajlia  BbIABIEHA  HEAOCTaTOYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOB.

OtmeTKa «2» CTaBUTCSI, €CIH 00yUJarOIIHIACS:

e HE pacKpbUT OCHOBHOTO COJIEpYKaHHS y4eOHOTO MaTepHana;
e OOHApYXWJ HE3HAHHWE WJIM HETIOHMMaHHe OOJbIIel WM Hanboliee BaXHOW YACTH
y4eOHOTr0 MaTepuana,;



e JOIIYCTUII OIINOKHU B OIpECaACICHUA HOHHTHﬁ, IIpHu UCIIOJIb30BAHHUH MaTeMaTH4eCKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YCPTCIKaAX HJIU Fpa(i)I/IKaX, B BBIKJIaJIKaX, KOTOPbIC HE
HCITPABJICHEI ITOCJIE HECKOJIBKUX HABOJAIIUX BOIIPOCOB YUUTCIIA.

Ol{eHKa RUCDMEHHbBIX Konmp0ﬂbublxpa60m yuaniuxca

. OT™MeTKa «5» CTaBHUTCS, €CIIU 00yJarOIIUNACS:

e BBINOJIHMWI pabOTY MOTHOCTHIO;

e HC JOIIYCTHII HpO6€HOB U OIINOOK B JOIMYECKUX PaCCyXKIACHUAX U O6OCHOBaHI/II/I;
e HC JOIIYCTHUJII MAaTCMAaTUYCCKHUX omuOoK B PCUICHHH.

OtMmeTKa «4» CTaBUTCi, €CIIN o6yl1aromm710;1:

e BBINIOJIHUI Pa0OTy TOJTHOCTHIO, HO OOOCHOBAHUS IIIArOB PEIICHHS HEIOCTATOYHBI
(ecmm ymeHUEe 00OCHOBBIBATH PACCYKJICHUS HE SIBISLIOCH CIICIUAIBHBIM 00BEKTOM

MIPOBEPKH);

e JIOMYCTWJI OJHY OIMMUOKY WK 2—3 HEJ0YeTa B BBIKJIAJIKAX, PUCYHKAX, USPTEIKAX WIH
rpagukax (ecid STH BUABI PabOThl HE SBISUIUCH CIEHHAIBHBIM OOBEKTOM

IIPOBEPKH).

OtMmeTKa «3» CTaBUTCs, €CIIN o6yl1aromm710;1:

e BJajeeT 00s3aTeNBbHBIMH YMEHUSMH IO TIPOBEPSIEMOH TEME;
e JIOITyCTHII OOJIee OTHOM OMMOKM HiTH OoJiee 2—3 HEJOYETOB B BHIKJIAJKAX, YEPTEkKAX

WK rpadukax.

OtmeTka «2» CTaBHUTCA, €CIIN O6y‘~IB.IOIJ.[PII>iCHZ

e HC BJIaACCT 00s13aTeIbHBIMU YMCHHAMU 110 I[aHHOﬁ TEMeE B ITOJTHOU MEpE;

e JIOMYyCTUJI CYHICCTBCHHBIC OIIIMOKHU.

Ilpunoscenue 2

KonTpoJbHas padora Nel «YpaBHeHHs C OIHOM IepPeMEHHON»

Pemnre ypaBHEHMS:

a)2x* +7x -9 =0;

6)3x > = 18x )100x
£ -16=0

2)x% —16x +63 =0

. [Iepumerp npssmoyrosbHuKa 20 cM.
Haiigute ero cTopoHsl, €CIIM U3BECTHO, YTO

IJIOIIAIb IPSIMOYTOJIbHUKA 24CM?.
2
12-x

x> -9’

e
3. Pemnts ypaBHeHue: a)
x —

PemuTe ypaBHEHUS:

a)3x° +13x —10 = 0;
6)2x* = 3x

6)16x° = 49

e)x* —2x—-35=0

[Tepumerp npsimoyronbauka 30 cm. Haiinute

€ro CTOpOHBI, €CJIM U3BECCTHO, YTO IJIOIIAAb

IPSIMOYTOJIbHHUKA 36CM>.

2
X

3§.+P%:uﬁﬂb ypaBHEHUE: a)

x —16 x?-16




0) i+i=3.

x — 2 X

4. Pemte ypaBHenue: a)X° —81x =0; 6)
X2+ 1)/5-(x +1)/4=1.

5. Pemute OMKBagpaTHOE ypaBHEHUE xt—
19x° + 48 = 0.

4. Pemute ypaBHEHHE: a) x>—81x=0; 6)
X2+ 1)/5-(x+1)/4=1.

. Pemure 6ukBaspaTHoe ypaBHEHHE xt—
19%° + 48 = 0.

KountpoabHas pabora Ne2. CucreMbl
YPaBHEHHUIi ¢ IBYMSI HEM3BECTHBIMH.

KoutpoabHas pabora Ne2. Cucrembl
YPABHEHHII ¢ IBYMSI HEM3BECTHBIMM.

Bapuanr 1

Bapuant 2

.. xty=1
1. Pemnte cucremy ypaBHEeHUH {

X2 +y? =125

. [lmomraab IpsiMOYTOJIBHOTO TPEYTOJIbHUKA
2
paBHa 15 1M°, a cymma JITHH €ro KaTeToB
paBHa 11 nM. Halimute kateTsl.

3. Pemmute rpaduuecku cucteMy ypaBHEHHNA

{x +y=7xy=10
. He BbIMOIHASA nocTpoeHus, HaluTe

KOOPJMHATHI TOUYEK MePEeCeUeHUs] OKPYKHOCTH
2 o
X +y2=5 U psiMoft x +y = -3.

5. Pemmre cucremy ypaBHEeHUI
( X—y=5

X%+ 2xy —y? = -7

. [TonoxuB B 0aHK HEKOTOPYIO CYMMY JICHET,
BKJIQIYMK MOT TIOJIYYUTh uepe3 roj Ha 670 p.
6onbiie. Ho oH ocTaBuI JIeHbIM B OaHKE U
gepe3 ToJl, CHAB CO CBOETO CYETa BCIO CYMMY,
nonyuus 8107 p. U3BectHo, uto 6osbiie 100%
TOZIOBBIX OaHK He HauncisieT. Kakyro cymmy
MOJIOKMJT BKJIAJUUK MIEPBOHAYAIBHO U CKOJIBKO
MIPOIICHTOB T'0JTOBBIX HAUMCIISLT OaHK?

.. Xx+ty=3
1. Pemnte cucremy ypaBHeHUH {

X2 +y2=129

[Tnomanpe npsiMoyrosibHUKa paBeH 14 o, a
momas ero pasna 12 am?. Haiiaute cToporsl
IPSIMOYTOJIbHUKA.

3. Pemmte rpaduuecku cucteMy ypaBHEHHNA

x*+y2=125
xy =12

He BrInonHss OCTpOEHMs!, HaUTE

KOOpJAMHATHI TOYEK NIEPECEUECHUST OKPYKHOCTU
2,2 o

x“+y=1 u npsamoii x + y = -1.

5. Pemmre cucremy ypaBHEHUI
Xx+2y=7

{Zyz + xy = 14

[TonoxuB B 0aHK HEKOTOPYIO CYMMY JICHET,
BKJIQIYMK MOT MOJy4uTh yepe3 rog Ha 590 p.
oonbuie. Ho oH ocraBuia AeHbIM B OaHKeE U
yepes rojl, CHAB CO CBOETO CYETa BCIO CYMMY,
nomyqmi 7139 p. UzBectHo, uTo 6onbie 100%
TOJIOBBIX OaHK He HauncisieT. Kakyro cymmy
MTOJTO’KHJT BKJIATYHK TTEPBOHAYAILHO U CKOJIBKO
MPOIICHTOB T'0JIOBBIX HAUUCIISLT OaHK?

KonTpoabHas padora Ne3. YpaBHenus u
HEPABEHCTBA C O/IHOM NepeMeHHOIi.

KonTpoJubHasi padora Ne3. YpaBHeHus u
HEPABEHCTBA C O/IHOM NepeMeHHOI.

Bapuanr 1

Bapuanr 2

1. PemuTe HEpaBEHCTBO:
1) 2x%-5x+2<0;

1. PemuTe HEpaBEHCTBO:

1) 5x%-7x+2<0;




2) 3xX-X>0;
3) 6x°+x-1>0;

Pemnre HepaBeHCTBO METOIOM

WHTEPBAJIOB:
1) (x-3)(x+7)<0; 2) x=15 > (),
x+2
3. Pemure ypaBHeHue:
1) x*-12=0; 2) 5y*+9)2-2=0;

4. Onpenenure, IpU KAKUX 3HAYEHUSX X
IMEET CMBICII BBIPAXKEHNE

Vix + 3)(5 — 2x).

5. Haiinure o6macte onp?neneHHﬂ byHKIMN
y =

X—X3

6. Ilpu kakux 3HaueHusX K ypaBHeHHE
kx?-10x-1=0 umeer xBa Pa3JIMYHBIX KOPHS?

2) X>-6x>0;

3) x%-2x-3>0;
Pemnre HepaBeHCTBO METOIOM
MHTEPBAJIOB:
1) (x-4)(x+8)>0; 2) x=5 < 0.
x+1.5
3. Pemure ypaBHeHue:
1) x*-16x2=0; 2) 4y*+7y2-2=0;

Omnpenenure, NpU KaKUX 3HAYCHUSIX X UMEET
CMBICJI BBIPAXKEHUE

V(8 — x)(7 — 3%).

5. Haiinure o61acts OHp%Z[eJICHI/I}I byHKIMU

x2—xh

6. Ilpu kakux 3HaueHuUsX K ypaBHeHHE
Kx?+2x-1=0 umeer asa Pa3IMYHBIX KOpHS?

KonTpoJsbHasi padora Ne4
DYHKIMH U UX CBOIICTBA

KoutpoabHas padora Ne4, ®yHkuuu
U MX CBOMCTBA

2. Ykaxute 00acTh onpeaesieHus QyHKIMHU:
1) y=+V5x¢—-2; 2)y=+|x|-2.

3. VYkaxurte (7)6J'IaCTL 3HAYEHUH (YHKIINH:
1) y=_"3 2)y=x+1 3)y=—/x

x—1

4. Tloctpoiite rpapuk GyHKIUU y=X2-4X+4.
C momoblo rpaduka HaiuTe:

1) 3navenue y mpu x=-0,5;

2) 3HaYCHUE X MIPH y=2,

3) "y GyHKIMH;

4) IPOMEXYTKHU, B KOTOPBIX >0 1 y<0.

5.  YKaxwurte Hynu QYHKIIUH, €CITH OHH
CYILECTBYIOT:

2
) y=x1i— "2)y= s 3)y=(3x-1)(x+7);
x x—1

Bapuant 1 Bapuanr 2
1. Tlocrpotite rpaduk HyHKINN: 1. Tocrpoiite rpaduk HyHKINU:
1) y=x+x; 2)y=-3 1 y=xIx; 2)y=5

2. Yxkaxure 00aacTh onpeneseHus GyHKINH:
1) y=+/3-8x; 2) y=+10— |x].

3. YKa)KI/IT6506J'IaCTL 3HaYeHUH QYHKITUH:
Dy=_",; 2)y=x-1; 3)y=+x

x+1

4. Tloctpoiite rpa¢puk GyHKIUN y=x*-6x+9.
C nomouibio rpaguka HauTe:

1) snauenue y npu x=-0,5;

2) 3HAYCHUE X MPH y=2;

3) Hynu GYHKIMH;

4) MpOMEXYTKH, B KOTOPBIX y>0 1 y<0.

5. YKaxuTe HyJH GyHKIHUH, €CITH OHU
CYIIECTBYIOT:

1) y=xi . 2)y= x=l 3)y=(Tx+3)(5x-T);
2x 11

KonTpoabHnas padora NeS. YucsioBble
M0CJIe10BATEIbHOCTH

KonTpoJubHnas pabora NeS YnciioBbie

MOCJI€10BATECJIbHOCTH!




Bapuanr 1

Bapuanr 2

Haitgure naguars mecToi wieH
aprupMETHIECKON TTpOrpeccu (d,), MepBHIT
YJICH KOTOPOTo paBeH 12, a pa3HOCTh paBHa -3.

Haiinure cymmy TpuauaTi BOCbMU IIEPBBIX
4JIeHOB apupMeTHdecKoi nmporpeccun 5; 12; ...

Haitaure yeTBepThIid YWIEH FEOMETPUUYECKOM
nporpeccud (bn), ecim U3BeCTHO,
uto b3=-0.08, bs=-0.32.

4 CyMMa nepBbIX BOCBMHU YJICHOB

reomMeTprueckoii mporpeccuu (bn) paBaa Sg=

a 3Hamenatens ( = -0,5. Haitinure bi.
5. Haiinure cymmy Bcex HaTypasbHbBIX
TPEX3HAUHBIX YHCEJ, KPaTHBIX 4.

6. SBngercsa nu uncio 1,2 dreHoM
apu(METHYECKOU IPOrpeccrH (d,), B KOTOPO
a1=-4, a11=-147?

32

1. HaiiguTte Tpuanathk BTOPOH 4ieH
apu(pMeTHYeCKON Iporpeccu (a,), MepBhIi
4JIeH KOTOPOTO paBeH -15, a pa3HocTs paBHa 2.

2. Haiimure cymMmmMy copoka Tpex IMepBBIX
YJICHOB apuQMeTndeckoit nporpeccuu 8; 13; ...

3. Haiinure mecToi 4ieH reoMeTpuiecKon
nporpeccuu (bn), ecim U3BeCTHO,
uto b3=2,4, bs=9,6.

4. CymMa nepBbIX CEMU YJIEHOB
1

reomerpuueckoii mporpeccu (bn) paBua S7= g

a 3HameHnarens ( = -0,5. Haitnure bi.
5. Haiinure cymmy Bcex HaTypaibHBIX
TPEX3HAYHBIX YHCEN, KPaTHBIX ©.

6. SBnsgercs M YnuCio -27 WICHOM
apu(METHYECKOI porpeccuH (a,), B KOTOPOi
a1=3, a1 =-547

HTorosasi KOHTpOJbLHAs padora.

HNrorosast KOHTpOJbLHAas padoTa.

Bapuant 1

Bapuanr 2

1. Ha pucynke nzo6paxkeH rpapuk
TEMIIEPATyphl BO3/1yXa B TEYEHNUE CYTOK.
VYKakuTe NpoOMeKyTKH BPEMEHH, KOTaa
TeMIIepaTypbl BO3pacTalia 1 Korjaa yobiBasa.
Uemy paBHbI HanOoOJIbIIIEE U HAUMEHbLIEE
3HAUEHUE TEMIIEpaTypbl?

AT i C

DA »

OFR, NWRO

t, a
2. Pemmre HepaBeHCTBO (X-5)(x+2)>0.

3. Pemnre ypaBHEHUE 4x*-2x2-1=0.

1. Ha pucynke nzo6paxeH rpapuk
TEMIIEPATYPHI BO3/1yXa B TEYEHHUE CYTOK.
VYkaxxuTe NpoOMeXyTKH BPEMEHH, KOT1a
TeMIepaTypbl BO3pacTalia i Korja yobIBaja.
UYemy paBHBI HAaMOOJIbIIIEE U HAUMEHbBIIIEE
3HAYEHUE TEMIIEpaTypbl?

AT 0 C
s A
: d
1 W
0 \ > tu
Kl 4 \[ [24
-2
-3

2. Pemmre HepaBeHCTBO (X-8)(x+3)<0.

3. Peumrte ypasuenue 3x"-2x%-16=0.




4. Pemmte cucteMy ypaBHEHUM
2x+y =4,

x? +y? = 5.

5. IMoctpoiite rpaduk GyHKIIUN y=6x2-5x+].
[Ipu xakux 3HAUYEHUSAX X 3HAUCHUS )
MOJIOXKUTETTHHBI?

6. Haiinure yeThIpHAAATHIN WIEH U PA3HOCTh

apudMeTnIecKor mporpeccuu, eciu a1 =10,
S14=1050.

7. Temnoxox mpo1es 1o TeYeHUIO U POTHB
TEUYEHMsI peKHU 10 48 KM, 3aTpaTUB Ha BECh
nyTh 5 4. KakoBa coOcTBEeHHast CKOPOCTh
TEII0X0/1a, €CIIM CKOPOCTh TEYEHUS peKu 4
KM/4?

8. Haiigure obmacth onpeneneHus: GyHKIHNA

()\/3y2—y—14
y:
g Y

9. Halinure MoNOKUTENBHBIE 3HAUECHUS X, IS
KOTOPBIX BBIMOJIHEHO HEPABEHCTBO
2
dx-x"<3

4. PemmTe cucteMy ypaBHEHUN
( 3x+y=4
2 2

x +y =2

5. Iloctpotite rpaduk GyHKIIIH y=x2+4x+4 .
[Tpu kakuX 3HAUEHUSAX X 3HAYCHUS )
MOJIOXKUTEIIbHBI?

6. Haiigute oquHHAALIATHIN YWIEH U pa3HOCTh
apu(pMETHYECKON TPOTrpecCcru, eciu a1 =-88,
S11=22.

7. JlnvHa AuaroHay NpsIMOYTrOJbHHUKA paBHA
2 o

25 cm, a ero nomans — 300 cm”. Hargure

CTOPOHBI IPSIMOYTOJIBHUKA.

8. Haiigure obmactp onpeneneHus: GyHKIMNA
V3y2 — 5y + 2
fy) =
y:—4

9. Haiinure oTpuLiaTeIbHBIC 3HAYCHUS X, JIJIS
KOTOPBIX BBIMIOJIHEHO HEPABEHCTBO

2+ 3x >-2
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